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[1pegncnoBune

3Ta KHUra nNpoaosmkaeT ceputo y4ebHbIX Nocobuii 1 pykoBOACTB NO NPUMeEHe-
HUIO KOMMbOTEPHOV nporpammbl SPSS. MNepBoe nsgaHune aton cepun, «SPSS:
KOMNbIOTEPHbIA aHaNnU3 AaHHbIX B NCUXONOMMU N CoLMaibHbIX HayKax», 6bl10
ony6nnkosaHo B 2005 roay, npeaplayliee, «SPSS 19: NMpodeccrnoHanbHbI cTa-
TUCTUYECKUI aHaNn3 AaHHbIX», —B 2011 rogy. I3ameHeHua B coaepXXaHun KHU-
M OT U3[aHua K n3gaHnio Ha 90 % kacanucb pasBUTUSA UHTepderica Nporpam-
Mbl SPSS. MpuHUMNManbHbIM OTANYMEM 3TOWM KHUIM OT ee npenLlecTBeHHUL,
aBnsetcs nobaeneHMe 06bLEMHOM rnaebl 0 Nporpamme SPSS AMOS, koTopas
MOXET MPUMEHSATLCA He TOMbKO Kak OAWH n3 moaynen SPSS, HO U aBTOHOM-
HO. AM OS — 3TO BecbMa COBEPLUEHHbI U YAO6HbI UHCTPYMEHT MOAENnpo-
BaHUA CTPYKTYPHbIMWU ypaBHeHusmmn (SEM — structural equation modeling).
SEM saBnseTca pe3ynbTaToM pasBUTUS U 06beAVNHEHNS COBOKYMHOCTU METOA0B
KOPPENALMOHHOIo, PerpeccuoHHOro, (GakTopHOro U ANUCMNEePCUOHHOrO aHasm3a.
Ho npu atom SEM BbIXOOMWT 3a paMKN KOHKPETHbIX METOLO0B aHan3a AaHHbIX,
npeacTaensas coboii MHCTPYMEHT MOAEeNMPOBaHWUA KaK AeAyKTMBHOIO mnoaxona
3IMMANPUYECKON BepUdUKALMN TeOpeTUYeCcKUX KoHuenuuii. lnpota npumeHe-
HUA SEM C NnerkocTbio BapbupyeTcs OT IMMAUPUYECKOWN MPOBEPKMN TeopeTuye-
CKux runoTe3 Ao data mining — noucka CKpbITbIX, 3apaHee He U3BEeCTHbIX 3a-
KOHOMEpPHOCTel B UMeKLWNXCca AaHHbIX. Bnarogaps atTuMm ocobeHHocTaM SEM
Moay4nIo LWMPOKOE pacnpocTpaHeHne 3a pybexxom: aHrn10a3bl4HbIe Nyb6amkKaumnum
Nno MNcuxonornu, Hanpumep, NecTpPAT XapakrepHoiMn Ana SEM 610K-cxemamu,
[0 50 % ny6nukauui ccolnaroTca Ha NnpumeHeHne SEM. B oTe4YeCcTBEHHbIX UC-
crnefloBaHUAX 3Ta MeTOA0/0rMA Noka peako NMPUMEHSeTcs — BO MHOMOM M3-3a
OTCYTCTBUS PYCCKOA3bIYHbIX y4eOHbIX NOCOOUIA U PYKOBOACTB.

SPSS (Statistical Package for the Social Science — cTaTucTuyeckmnii naket gns
counasibHbIX HayK) — O4eHb MOLLHbIA N LLMPOKO PacrnpoCTpaHeHHbI UHCTPY-
MEHT NPOgecCMOHa/ILHONO KOMMLIOTEPHOIO aHanu3a AaHHbIX. Kak cnegyeTt um3
Ha3BaHusA, SPSS npeacTasnseT cob6oii HAbop pasNNYHbIX NporpaMmMm 06paboTKu
JaHHbIX. 3TKU nporpaMmbl o6aeryatoT npouecc BBoga MHopMaLnm, No3BONAT
r’MBKO MEHATb CTPYKTYPY AaHHbIX, UCNOMb30BaTb CamMble COBPEMEHHble MeToAbI
06paboTkn (Kak No OTAeNbHOCTU, TaK M COBMECTHO) M noayyaTb pe3ynbTathbl
B YA06HOM N HarnsgHoi hopme. Bce aTo MHOXECTBO nporpamm cobpaHo B eau-
HYHO cucTemy, O6GecrneymBaloLLyo MPOCTON U APY>XEeCTBEHHbIV Ananor ¢ uccne-
[oBaTtenieM M CHabXXeHHY0 ncyepnbiBaloLLed CrpaBoYyHOM noanepxkon. bnaro-
[aps Takol ApPY>XeCTBEHHOCTU cucTemMy SPSS nerko ocBouTb Aaxe TOMYy, KTO
nMeeT MUHUMasbHble HaBblKW BlafleHNsi KOMMbIOTEPOM.

Ho ecnn SPSS HacTO/MLKO ApYXecTBeHHas!, Aa elle 1 obnagatoLlas cripaBoyHo
NnoAAepXKoi cuctema, 3a4eM HyXHa 3Ta KHUra? Kak MokasbiBaeT MpakTuka,
OCTaBLLUMCb OAMH Ha OAMH CO CMPaBOYHOM cucTemoii SPSS, Aake OMbITHbIA KC-
cneposaresib, He roBoOps O CTyAeHTax, BrnajaeT B oTyasHue, 6e3ycrelHo nbiTa-
ACb HaliTM B Merabaiitax AOKYMeHTaUUn HYXHYI WHgopMauuio. Ycyryénset
CMTyauuto He Bcerga AocTaTouHoe 3HaHWe Mosb3oBaTenieM crneumduueckoii cra-
TUCTUYECKOWN M MaTeMaTU4ecKoil TEPMUHOMOIMU. HO Aaxe Te, KTO NpuMeHseT
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SPSS ans aHanmsa AaHHbIX, UCMbITbIBAOT TPYAHOCTM NpPU HEO6XOAMMOCTU peopraHmsaumm
MCXOAHbIX AaHHbIX U peaakTMpOoBaHMs pe3ynbTaToB 06paboTku (Tabnuu 1 rpadukos). CTpem-
NleHVe NMOMOYb YnTaTesnto u3bexarb NoA06HbLIX TPYAHOCTEN U CTaNIo CTUMY/IOM K HamucaHuio
3TOW KHUIWN.

B kHUre cogepxutca nogpobHoe onucaHne 60MbLIMHCTBA nMpoueayp SPSS, npegHasHayeH-
HbIX N9 aHan3a AaHHbIX, — OT NPOCTENLWMX A0 CaMblX CMOXHbIX, BKAOYAA Pas/iNyHble Hio-
aHcbl UX NpuMeHeHusa. Mpu onucaHMn N60ON Npoueaypbl OCHOBHLIMU NMOAX0AaMU ABMANNCH
MaKCUMaslbHO A0CTYMHOE U3/10XKeHWe ee Ha3HavyeHus, ceeageHne AelicTBUIA Mo ee NPUMEHEHMIO
K YeTKMM MOLUaroBbiM MHCTPYKLUUAM N AeMOHCTpaums ee NpUMeHeHUs Ha NpocTenmnx npu-
Mepax. OgHako 6b110 6bl HEBEPHO AyMaTb, YTO 3Ta KHUra npegHasHaveHa TO/IbKO AN8 TeX, KTo
XO4YeT OCBOUTb a3bl KOMMbIOTEPHOro aHanm3a AaHHbiX. OHa, 6e3 coMHeHus, ByaeT nosnesHa
M KaK CNPaBOYHUK A5 TeX, KTO Y)Ke MMeeT OnbIT paboTsl ¢ Nporpammoii SPSS. Vicnonb3oBatb
KHUIY B KayecTBe CMpaBO4YHMKA MOMOraeT TO, YTO B KOHLLe MOMeLLeHbl raoccapuii n aHrno-
pPYyCCKuWii cnoBapb TEPMUHOB.

CofepxxaHue nepsbiX 12 rfaB aApecoBaHO LUMPOKON ayauTopun 1 He TpebyeT creumasnbHbIX
3HaHWii B 06/1aCTN CTAaTUCTMKM, OCTaBLUASCS YacTb KHWUIU paccuMTaHa Ha ogeid, UMeoLnX
Takve 3HaHus. B Hauane Kak[oi M3 rnas OGbIYHO KPaTKO W3/1araeTcsl CyLHOCTb CTaTUCTU-
ueckoii npoueaypbl, KOTOPOK OHa nocesleHa. Mpu 3ToM AenaeTcs Bce BO3MOXHOE AJ1s Toro,
UTOGbI UCKMIOUNTL U3BLITOUYHbIE AETANIM U OCTABUTh NINLLL AOCTATOUHYHO A1 aHa/IM3a AaHHbIX
MHopMaLMIo. TOBOPUTL MPOCTLIM A3bIKOM O C/IOXHbIX Belllax — BECbMa Heslerkoe 3aHsaTtue,
N NMPULLIOCHL NPUIOXUTL HEMAIO YCUNWIA, YTOBbLI Hanucatb 3Ty KHUIY. Hacko/bKO ycreLlHbl-
MU 6bIIN 3TN YCUNUS, CYAUTb Bam, ynTatesb.

Mporpamma SPSS cHabGXeHa MOAPOGHOW CrpaBOYHOM CUCTEMOM. Ha HECKOMbKUX TbicAYax
CTpaHuL, MOXHO HaliTu npakTuyeckn Nby wnHdopmauuio no pabote ¢ SPSS, koTopas
06bIYHO Heo6GXxoayMa faxe OMbITHOMY MO/b30BaTento. PasdymeeTcs, Takoli 06beM MHGOpMa-
LN HEMbBICAIUMO 6bINI0 Pa3MeCTUTb B HECKOJIbKUX COTHAX CTPaHWUL, AaHHOro usgaHms. OaHako
nopaensioulee 60NbLUIMHCTBO METOAOB HAaLNO 34eCb OTPaXKeHWe, XOTb BpEMEHaMWN N MOBeEpPX-
HOCTHOE, HO, XO4eTCs BepPUTb, A0CTAaTO4YHOEe 4/18 MPaKTUYECKOro rnpuMeHeHus.

LinBnnmsoBaHHoe ucnosb3oBaHue SPSS, B TOM uucrie B y4ebHbIX LEeNnsax, HEBO3MOXHO 6e3
npno6peTeHnst ouLanbHom nmueH3nmn. Co6CTBEHHMKOM NporpaMmHoro obecneyeHmst SPSS
¢ 2010 roga siBnsetca SPSS Inc., an IBM Company © co wTtab-kBaptmpoin B CLUA. B poc-
CUINCKOM OhuLManbHOM NpeacTaBUTEIbCTBE 3TOW KOMMAaHUM MOXHO KyMNUTb NINLLEH3VOHHbIE
Bepcun SPSS. Bclo Heobxoammyro MHOpMauMio Bbl HaligeTe no agpecy http://www.spss.ru/
price/index.htm. Kpome Toro, moxeTte BOCMO/b30BaTbCA GecrnnaTHoOW npo6Hon Bepcmen SPSS,
CPOK AencTBua KoTopoin 14 aHeli. CkavyaTb NpO6HYy0 14-aHeBHyO Bepcuto SPSS nocneaHen
MoAauduKaumMm MoXHO Mo aapecy http://www.spss.ai/products/spss/index.htm.

OT nspgartenbcTBa

Bawn 3amMeuyaHusi, NpeasioOXeHUsi, BOMPOCbI OTMApaBnsaiiTe MO afpecy 3NeKTPOHHOW MNoYThbl
comp@piter.com (n3gatenscTBo «MUTep», KOMMNbIOTEPHasA peaakuus).

Mbl 6yaem pagibl y3HaTb Balle MHeHue!
Bce dhannbl gaHHbIX, YNOMSIHYTbIE B KHUIE, Bbl CMOXeTe HalTu no agpecy http./Avww.piter.
com/download.

Moapo6HY0 MHOPMaLMIO O HalWMX KHUrax Bbl HaligeTe Ha BeG-caiiTe magartenscrea http//
www.piter.com.
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BBeneHune

AHanus gaHHbIX HA KOMNblOTEpPE
Heob6xoanmblie 3HaHUS

Bepcuu n moagynn SPSS

CopepxaHve KHUMm

dannbl Nnpumepos

CTpyKTypa rnae v aneMeHTbl onucaHus

OCHOBHOe cogepXaHne KHUrK COCTaBASAT MOLlaroBble MHCTPYKUUU MO NPUMEHEHUI0 NpPo-
rpamm SPSS Statistics 1 SPSS AMOS s camoro pasHOCTOPOHHEro aHa/m3a AaHHblX. OHa
opraHm3oBaHa Tak, YTo6bl 06ecneunTb Kak HOBMYKA, TaK 1 OMbITHOrO NOJIb30BaTesA UcYepnbl-
BaloLleli MHpopmaLmen ANna caMoCcTOATelbHON 06paboTKN AaHHbIX.

B paHHOl rnase MnpeacTaBfieHO KpaTKoe coAepXKaHue KHWUMM, onucaHa ee CTPyKTypa, npu-
BefleHbl HEKOTOpble peKoMeHZauuu Mo ee nsyyeHuto. ECIM Bbl He 3HAKOMbI C MporpaMmmamm
SPSS, pekoMeHAyeTcs MpounTaTh 3Ty FaBy MOMHOCTbLIO, MOCKO/bKY 3TO MOMOXET fyulle
OPMEHTMPOBATLCA B MaTepuane KHUMM.

Ecnun Bbl yXXe MMeeTe OMbiT 06paboTKM AaHHbIX NpY Momowm nporpamm SPSS un Bac WH-
TepecyeT NINlb OnucaHne KOHKPETHOW CTaTUCTUYeCcKOol npoueaypbl, A0CTaTOYHO HalTK 3To
onuncaHve B OAHOW M3 rnaB 6-26. 3TW rNaBbl He 3aBUCAT APYr OT Apyra: OTKPbIB Nt06ylo U3
HUX U cneflys UHCTPYKLUMAM, Bbl MOyYnTe pesynbTaT U CMOXEeTe B HEM pasobpatbes. OfHaKo
pekoMeHZyeM flaxe OMbITHOMY MO/b30BaTe/Nto BCe e 06paTuTb BHMMaHWEe Ha rnasbl 2-5,
B KOTOPbIX COAEPXATCA MOMe3Hble PEKOMEHAALIMM MO TaKUM BaXXHbIM TeMaMm, KakK yrnpasfeHue
NCXOAHbLIMU AaHHbLIMU, UCMOb30BaHME KOMaHAHOIO f3blka Syntax, pefakTupoBaHne OT4eTOB
N Tabnu, pesynbTaToB, co3daHne U MoauduKkaLmsa rpadmkos 1 auarpaMm.

AHann3 AaHHbIX HA KOMMblOTEpE

AHaNn3 laHHbIX C MPUMEHEHNEM KOMMbIOTepa BKOYaeT B ce6s BbIMOHEHME psAa LIAros:
1 OnpegeneHne CTPYKTYPbl NCXOAHbIX AaHHbIX.

2. BBOA AaHHbLIX B KOMMNbIOTEP B COOTBETCTBUM C UX CTPYKTYPON 1 TpeboBaHMAMM Nporpam-
Mbl. PeflakTMpoBaHne 1 npeobpasoBaHne AaHHbIX.

3. 3agaHve meToaa 06paboTKM AaHHbLIX B COOTBETCTBUM C 3a[ayvamMu UCCNeaoBaHUs.

4. Mony4yeHune pe3synbTaTta 06paboTKN AaHHbIX. EFro pefakTMpoBaHWE U COXpPaHEeHWE B HYX-
HOoMm chopmare.

5. VHTepnpeTauus pesynbTata 06paboTKu.

Warn 1(noarotoBUTENbHbIA) U 5 (3aKNHOUYNTENbHbIV) HE CNOCO6HA BbIMO/THUTL HU OfHA KOM-

nbloTepHas NporpaMma — 1UccnefoBaTesb Aenaet Ux cam. NMomoub koMnbloTepa (warn 2-4)

3akK4aeTcsa B npeo6pa3OBaH|/w| ,U.J'IVIHHOVI nocnenoBartesibHOCTU 4Ynucen B 6onee KOMMaKTHYHO.
Ha Bxon komnbioTepa mccnegosaTeslb MOAAeT MacCUB UCXOAHbLIX OaHHbIX, KOTOprVI HeOo-
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CTyneH A/ OCMbIC/IEHUS, HO MPUroAeH AN KOMMbIOTEPHOW 06paboTkm (war 2). 3ateM uc-
cneposartenb AaeT nporpaMmMe KomaHay Ha o6paboTKy AaHHbIX B COOTBETCTBUM C MOCTaB/IEH-
HOW 3apaueil U CTPYKTYPOIA AaHHbIX (war 3). Ha Bbixode OH Mony4vaeT pesynbtaT 06paboTKu
(war 4) — TOXe MaccuB AaHHbIX, TONIbKO MEHbLUWIA, AOCTYMNHbIN AN OCMbICAIEHUS U codep-
XaTenbHOW MHTepnpeTauuu. Mpu 3TOM ucyepnbiBalOLW Ui aHa/IM3 AaHHbIX O06bIYHO TpebyeT
MHOFOKpPaTHOWM nx 06paboTKN C NMPUMEHEHMEM Pa3HbIX METOAOB.

B aTOli KHUre oyeHb NOAPOOHO M MocnefoBaTe/lbHO PacCMaTPUBAETCS BCE, YTO CBA3AHO C KOM-
NMblOTEPHOM 06pPabOTKOM AaHHbIX (Warn 2-4), Kpatko usnararoTcsi MaTeMaTMYecKme OCHOBbI
KaXK[0ro MeToaa, a HTeprnpeTaums pesybTaTtoB UIKOCTPUPYETCH KOHKPETHLIMU NpUMepamul.

Heob6xoanmblie 3HaHUA

dTa KHura 6yaeT Ans Bac AeNCTBUTENbHO 3P EKTUBHLIM PYKOBOACTBOM MO KOMMbIOTEPHOM
06paboTKe AaHHbLIX, ECMM Bbl UMEeTe XOTA Gbl caMble 06LUME 3HAHUS O CTATUCTUKE U 06naaae-
Te a/leMeHTapHbIMU HaBbIKaMy PaBoTbl C KOMMLIOTEPOM.

CtaTnucTtuka

B Hauane kKaxpaoli u3 rnaB NpuBOASTCS OCHOBHble CBeAEeHMWs, Kacarlimecs Toi unu uHol
cTaTUCTMYECKOl npoLuenypbl. Kpome TOro, B KOHLE KHUIM NPUBEAEH r1occapuii, cogepxatimia
onpeaeneHns 60/bLUIMHCTBA CTaTUCTUYECKMX TEPMUHOB. 1 TO 1 Apyroe npeacTas/isieT co6oi
MH(OPMaLIMIO CNPaBOYHOro Xapakrepa U He paccyMTaHO Ha HOBMYKOB. HecmMoTps Ha TO 4TO
npakTU4eckn N6GON YenoBeK C MOMOLLLI 3TOW KHUIM MOXeT paboTaTb ¢ naketom SPSS
MU nony4yatb pe3ynbTaTbl, OTCYTCTBME 6a30BbIX 3HAHWI MO CTATUCTUKE He MO3BOUT Camo-
CTOATE/IbHO peLlaTh Aaxke NMpocTblie 3a4a4n. NMo3aToMy Bbl A0/MKHbI 6bITb 3HAKOMbI C OCHOBaMM
CTaTUCTUKN NN, KaK MUHUMYM, U3y4yaTb UX.

OT rnasbl K rnaee Tpe6oBaHMs K YPOBHIO 3HAHWIA pacTyT. A Npu onucaHUM CNOXHbIX METOA0B
aHasM3a fgaHHbIX (rnaBbl 13-26) Aaxe NoAroToBNEHHOMY YMTaTesto, BEPOsSTHO, NoTpebyeTcs
o6pallleHre K crneumanbHon nutepaTypel

KomMmnbroTep

MuWHUManbHble TPe60BaHMA K HaBblkaM PaboTbl Ha KOMMbIOTEPE BeCbMa CKPOMHbIe: BaM Heob-
XOAMMO NULb YMeTb BK/KOUYATh KOMMbIOTEP, a TakXe MoJ/b30BaTbCsA KNaBMaTypoii N MbILbHO.
CyuwiectBeHHO obneryatr ocBoeHMe SPSS HaBblkM BrageHuss nporpammamun Microsoft Office
1 ocobeHHO Excel (B ocHoBe kak Excel, Tak n SPSS nexart 3/eKTPOHHble Tabnuupbl).

Ha Bawem KommnboTepe A0/MKHbI 6bITb YCTAHOBNEHbI OonepaunoHHas cuctema Windows v npo-
rpamma SPSS (xenatensHo Bepcum 12.0 n BbilWwe), a 3HAYOK NpoOrpamMmmsbl cregyeTt noMecTuTb
Ha Pa6ouwii cTon.

Bepcun n mogynm SPSS

Mo BceM napameTpam SPSS ABNAETCS C/OXHbIM U MOLLHbIM CTaTUCTUYECKMM MakeToMm. Ho
HECMOTpPS! Ha CMNOXHOCTb CPeACTBA B3aMMOAECTBUA BXOAAWMX B MakeT NporpaMm c MnoJsb3o-

1MaTeMaTnKO-CTaTUCTUYECKME OCHOBbI GO/BLUMHCTBA OMUCHIBAEMbIX METOAOB YNTATE/b MOXET HaTu
B KHure: Hacnenos A. [l. Matematnyeckne MeTofbl MCUXONOMMYECKOro 1UccneaoBaHns. AHanmM3 N MH-
Tepnpetauys AaHHbIX. Cl6.: Peub, 2008.

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

CoaepxaHne KHUrm 15

BaTesieM BecbMa [pY)XeCTBEeHHbI. C MOMOLLbIO NakeTa SPSS MOXHO MPOBOAUTL MPAaKTUYECKN
no60oii aHanM3 AaHHbIX, a Mnoc/efHue BEepCUU MPOrpaMMbl HAXOAST MPUMEHEHWE B CaMbiX
pasHbIX HayuHbIX 061acTsX U B MUpe 6usHeca.

OCHOBOVI ANA AaHHOW KHUMM NOCNYXUn pycucunumpoaHHas sepcust 20 IBM SPSS Statistics
1 aHrnosasblyHan sepcua 20 IBM SPSS AMOS, pacnpocTtpaHsemble ¢ 2011 roga. FoBops TouY-
Hee, CHUMKW 3KpaHa, MOMELLEHHbIe B KHUIe, COOTBETCTBYIOT YKaszaHHbIM BepcusamM. O4HaKO nou-
TN BECb U3/TOXEHHbIV MaTepuasl MOXET 6biTb C YCNEXOM NPUMEHEH 1 K 60/5ee paHHUM BepCUAaM,
HaumHasa ¢ SPSS 9.0 m AMOS 3. OcHOBHble pa3inunsa 6yayT HabngaTbea B MHTepdeiice Npo-
rpamMm: Ha3BaHUAX OMa/IOroBbIX OKOH, X BUAe U T. N. Kpome Toro, HaunHas ¢ sepcmn SPSS 13.0
60nee coBepLUEHHbIMWN CTann rpadnuyeckue BO3MOXHOCTU Nporpammbl. Hanbonee sHauntenb-
HOe ANA OTeYeCTBEHHOrO MoJsib3oBaTeNs NporpaMMbl HOBLLUECTBO BBeAeHO B SPSS 12.0 —crana
LOCTYNHOW pycudmnLmnpoBaHHas Bepcust nHTepdenca N OKOH BbiBOAA Pe3y/bTaToB.

ECnn Bbl NOMb3yeTECh HEPYCUMPULIMPOBAHHLIMW BEPCUAMI MPOrpaMm, OPUEHTUPOBATLCS B aH-
rNosA3bIYHOM TEPMUHOMONM BaM MOMOXET aHI/I0-PYCCKUlA CoBapb TEPMUHOB, NPUBEAEHHbI
B KOHLIE 3TOl KHUTIW.

3a nocnegHve ABa roga ceMelcTBo nporpamm SPSS aBaxabl MeHANo HassBaHue. B 2009 rogy
npuBblYHasa abbpesmatypa SPSS cmeHumnack Ha PASW, a B 2010 rogy TpaguLVOHHOE Ha3BaHue
BepHysocb B Buae IBM SPSS. 3amMeTHO paclwmpwunocb M CEMENCTBO MNPOrpamMmMHbIX MOAy-
nei — po 22 nporpavmm, ogHa n3 Kotopbix (IBM SPSS Statistics Base) siBnsieTc OCHOBHOIA,
a oCTa/IbHble MOTYT ObITb A406aBNEHbl A8 PaclUMpPeHns pasInyHbIX BO3MOXHOCTel SPSS.

B KHUre peuyb nMoigeT NpeuMyLLecTBEHHO O CTaTUCTUYECKUX npoLlenypax, peam3oBaHHbIX
B TPeX OCHOBHbIX Moaynsax SPSS Statistics n Hanbonee 4acTo MCNOJL3YHOLNXCA B cOLMasb-
HbIX MccneaoBaHMaX. Mbl onuvwem onepauun, OTHOCALWMeCd K OCHOBHOMY CUCTEMHOMY MOAY-
nto (SPSS Base), moaynto AononHUTeNbHbIX Mogeneii (SPSS Advanced Statistics) n moaynto
perpeccuoHHbIX mogenen (SPSS Regression). OTaensHas, camas o6beMHas rnasa rnocesweHa
nporpamme IBM SPSS AMOS. CemeiictBO nporpamm SPSS conpoBOXgaeTcsi CNpPaBOYHOMN
cucTemoli, cogepxatlieii nHopmMauuio 060 Bcex npoleaypax, noaaepXkmeaemMbiX 3TUMK NPo-
rpammamu. OAHaKoO AN HauMHaoLWero WaM HeAoCTaTOYHO OMbITHOrO MoJfib30BaTtesnid crpa-
BOYHAsA CUCTeMa C/IMLLIKOM C/I0XKHA, a ee 06beM, COCTaBALWMA ThICAYM NeYaTHbIX CTPpaHuL,
3aTpyaHsAeT NOUCK HY>XHOU MHGopMaumn. B onpeaeneHHol cTeneHy 3TO 1 NOCAYXUI0 MOBO-
[OM K HarnmcaHulo KHUIr1, B KOTOPOW B KOMMaKTHOM hopMe npeacTaBneHO NpakTUyeckn BCe,
YTO MOXET OKas3aTbCA MOSIE3HbIM Ha NpaKTUKe.

CopeprkaHne KHUru

KHUra coaepXuT onmncaHus 60MbLIMHCTBA METOA0B 06paboTKM AaHHbLIX. PellieHWe 3agauv
aHann3a AaHHbIX, KaK OTMeYaniocb, NPOUCXOAUT B TPU OCHOBHbIX 3Tana:

1 BBOA OaHHbLIX B KOMMbLIOTEP U UX CTPYKTYpUpPOBaHWe AN1a AajbHelileli 06paboTku npo-
rpammon.

2. OnpegeneHve Tuna aHannsa, HEO6XOAMMOrO A1 PeLleHns 3a4a4un.

3. TMonyuyeHure 1 pacliMcpoBKa pe3ynbTaToB 06PaboTKM NCXOAHbLIX AaHHbIX.

B rnaee 2 peuyb MoiaeT o6 ocHoBax pa6oTbl C NMakeToM SPSS: TuNax OKOH, MCMO/b30BaHUM,
naHeneli MHCTPYMEHTOB 1 MeHI0, NMPOCMOTPe, PeaaKTMPOBaHUM, COXPaHEHUM 1 NnevaTn pesyb-
TaTtoB 06paboTKM 1 T. A, HECMOTPSA Ha TO YTO /laBa B OCHOBHOM paccumTaHa Ha HauMHaloLWmX,
B Hell coaepXuTcs Hemasio MHPOPMaLIMK, NMOE3HOM 1 60/ee OMbITHLIM MoMb3oBaTensm. [na-
Ba 3 MocBsslleHa NepBoMy M3 TpexX NepeUnc/ieHHbIX 3TanoB 1 BK/YaeT B ce6s TeMbl CO34aHUs,
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peaakTMpoBaHusa U hopMaTUpoBaHNsS haiiioB gaHHbIX. PegakTop AaHHbIX SPSS aBnseTcs MH-
CTPYMEHTOM, NO3BONAOLW MM 6e3 Tpyaa co3aasaTb hanibl 4aHHbIX U YNPaBAsTb UX CTPYKTYPOIA.

B rnaBax 4 u 5 paccMaTpuBalOTCs Takue BadKHble TeMbl, Kak MoauduKaums 1u npeobpasosa-
HVMe [aHHbIX, a TaKKe co3faHuve auarpamm. B rnase 4 onucbiBatoTCca pas/ivnyHble AencTeus
C Aa@HHLIMU: CO3AaHNE HOBbIX MEPeMeHHbIX, COPTUPOBKA, U3MEHEHUE CTPYKTYypbl, 06beauHe-
Hue hainoB, BLIGOP NMOAMHOXECTBA AaHHbIX A1 aHaM3a. B rnaee 5 pacCMOTPEHbl OCHOBHbIE
npoueaypbl paboThl ¢ AnarpaMMaMu. 3aMeTuM, OfHaKo, UTo 6osblias YacTb maTepuana, Ka-
calolerocs auarpaMm, nsnaraeTcs B Apyrnx rnasax KHUru no mMepe Heo6XoAVMOCTU.

Bce rnaBbl, HaYUMHasA ¢ 6-i4, MOCBSALLEHbI ABYM OCTaBLUIMMCA 3Tanam peLleHns 3a4aun aHanmsa
OaHHbIX. B HUX peyb MAET O Pas/IMuHbIX MeToAax 06pPaboTKM AaHHbLIX U O TOM, Kakum o6pa-
30M MHTEPNPETUPOBaTL UX pesy/bTaThl. Kaxaas U3 rnas 6-26 He 3aBUCUT OT APYrUX — 3TO
03HaYaeT, UTO ec/in Bbl 3aXOTUTE BbIMO/HUTL KaKoi-MG0 BapUMaHT aHan3a AaHHbIX, AaXe He
061133 Haya/ibHbIMWU 3HAHWSIMM, TO CMOXETEe, OTKPbIB COOTBETCTBYIOLLYIO FNaBy W cneays
NpeACTaB/eHHbIM UHCTPYKLUMAM, NMOMYYnUTh pesynbTart. Mpu Heo6XoAUMOCTM B MHCTPYKLMAX
NPUBOAATCS CCbIIKU Ha ApYrue rnasbl.

Kak 6bl/10 OTMEYeHO paHee, KHUra OXBaTbiBaeT OCHOBHOE COAEpPXUMOe Tpex mopaynei SPSS
Statistics (Base, Advanced Statistics n Regression Models) u mogyns SPSS AMOS. MNo-
CKOJIbKY Ha MpakTuke MHOrAa Npou3BOAMUTCA HernosiHas ycTaHOBKa nakeTa SPSS, HekoTopble
13 Moay/nei MOryT okasaTbCsi HE4OCTYMHbIMU (KpOMe Base, KOTOpbI ycTaHaBMBaeTCs BCer-
na). Ans BbINONHEHWUs NOAABNAIOLLErO GOMbLIMHCTBA METOA0B aHa/IM3a A0CTaTOYHO MOAyNs
Base. Moagynu Advanced Models n Regression Models no3BonAl0T A4ONONHUTENBHO BbIMO/-
HATbL crefyoline MeToapl aHaIm3a:

» O[HOMEpPHbIN (MHOroaKTOPHbLIN) N MHOFOMEpPHbIA ANCNEPCUOHHLIA aHann3 (MANOVA)
1N MHOrOoMepHbIli KoBapmaunoHHblli aHams (MANCOVA) — komaHapsl OJIM-ogHOMepHas
1 O/IM-MHOromMepHasi rpynnbl O6Las NMMHeHas MoAenb;

N MHOFOMEepPHbI/ ANCNEPCUOHHbIN aHaNn3 ¢ NOBTOPHbLIMU U3MepeHnamMun (repeated-measures
MANOVA) — komaHaa O/IM-noBTOpHbIe M3MepeHns rpynnbl Obwas nmHeliHas Mogens;

~  NOFNCTUYECKYIO PErpeccuio;
» JIOrNIMHEWVHbIA aHann3.

Mporpamma SPSS AMOS wMoxeT paboTaTb U 6e3 npegsapuTesibHOM ycTaHOBKM SPSS
Statistics ¢ dhalinamn gaHHbIX B Apyrux opmarax, Hanpumep Excel. Ho npu yctaHOBKe no-
Bepx SPSS Statistics AMOS BcTpauBaeTca B gunanior SPSS Hapsgy € gpyrmmm mMogynsmun
nakeTta. byay4ymn BCTpoeHHbIM B cocTaB IBM SPSS, moayns AMOS obGecrneumBaeT Nerkuii ao-
CTYN K LWMPOKMM BO3MOXHOCTAM COBPEMEHHOW METOA00rMN MOAENNPOBAHNA CTPYKTYPHbI-
Mu ypaBHeHMsMK (SEM —structural equation modeling), BbixogsLuen Aaneko 3a NpuBbIYHbIE
paMKn CTaTUCTUYECKOro aHam3a AaHHbIX.

O6beM 3TOW KHUIM He MO3BOMSET NMOMECTUTb OMMCaHWE BCEX MHOMOYMCAEHHbIX BO3MOXHO-
cTeii SPSS Statistics 1 AMOS. Mo3ToMy AeTa/lbHO PacCMOTPEHbI NMNLWb Hanbosee BOCTPeBO-
BaHHble MeToApbl N MOAENN.

daiinibl NpumMmepoB

B 60NbWINHCTBE rNaB KHUMM NPU MOMOLLM pasHbIX MeTOA0B aHa/IM3NPYyeTCa OAVMH U TOT Xe
thalin paHHbIX. [Ans nocnegHux rnae 6bl1M pa3paboTaHbl OTAeNbHbIE NPUMEpPb!, NMosiHee Je-
MOHCTpUpYyoL e NpUMEHeHNE crielndunyeckux BO3MOXHOCTel naketa SPSS. Bce daiinbl
AOCTYyMNHblI Ha caiTe uspgatensctBa (http://www.piter.com/download). Hannume rotoBbIX uC-
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daiinbl NpruMepoB 17

XOAHbIX harinoB (BKAOYas NepBblii) U36aBUT Bac OT HEOOGXOAMMOCTM HabupaTb aHHble ANs
06yyeHns BpYUHY. K TOMY e, BbINMOJHAS pa3/inyHble NpoLeaypbl, Bbl CMOXeTe cpaBHMBaTb
nosiydaemble pesysbTaTbl C 3TA/IOHHLIMU, MPUBEAEHHBIMU B 3TOW KHUTE.

Mepsbii hain (exOl.sav) co3gaH Takmm 06pa3oM, YTOOGbI C €ro MOMOLLbLI0 MOXHO 6bl10 6e3
TpyAa NpPoAEMOHCTPUPOBaTh (DYHKLIMOHMPOBaAHNE OCHOBHbLIX METOAOB 06paboTku. OH coaep-
XUT nHopMaumio 0 100 LWKONbHUKAX TPeX BbIMYCKHbIX KMaccoB. O KaXA40M U3 LWKObHUKOB
nmetoTCa crneaytolime AaHHble:

Ne (MOEHTUPUKALUOHHBIA HOMEP);
norn;
Knacc;

By3 (BblGpaHHbI Npodub By3a);

> Vv v v vy

X066U1 (cMcTemMaTnyeckoe BHELLKO/IbHOE 3aHATUE);
TecTl,;

TecT2;

TecT3;

TecT4,

TecT5;

cpeaHss rogosas oTMeTka 3a 10-# knacc;

vV VvV v v Vv.Yy

cpeaiHsas rogosas oTMeTka 3a 11-ii knacc.

dann exOl.sav Ham nMoOTpebyeTcsi, HaYMHas yXXe C BBOAHbIX rnaB 2-5. Ero cogepXvumoe va-
CTUYHO NpUBEAEHO B KOHLUE rnasbl 3. Mpun xenaHun Bbl MOXETe BPYUHYHO co34aTb COHOCTBEH-
HbIi halin 1 ycrnewHo Kcnonb3oBaTb €ro B MPOLLECcCe M3yyYeHUs MOYTM BCel MepBOM MOso-
BUHbI KHUTU. PasymeeTcs, Bce AaHHble yXXe coaepxXatcs B roToBoM (paline Ha caiite, ogHaKo
LLeNecoo6pasHO CamMoCTOATEIbHO MOMPaKTUKOBaTbCA BO BBOAE, (DOPMATMPOBaHUN U OPYrUX
NPOCTbIX, HO HEO6XOAMMBIX AENCTBUSAX C AaHHbIMU. Elle 60nee NonesHbIM 3aHATUEM Oblna 6bl
pa6oTa ¢ co6CTBEHHbIMMK halinamn gaHHbIX.

Bcero c ynomsiHyTOro caiita nsgatenbcrtBa Bbl MOXeTe 3arpysnTe 21 ¢haiin npumMepos. N3
HUX 18 haiinos cogepaT AaHHble, OANH hain (Cross.spo) npegHasHavyeH A8 AeMOHCTpauumn
pe3ynbTaToB 06paboTKM (OKHa BbiBOAA), oAuH parn (Syn clust.sps) cogepXxut npumep npu-
MEHEHMs KOMaHAHOro fA3bika Syntax, n gea panina cogepxaT mogenn AMOS (KOA.aT\Ne,
CM.amw). B Tabn. 11 npuseaeH CNMCOK (hainoB NPMMEPOB C yKazaHWeM rnaB KHUMU, B KOTO-
PbIX OHW NCNO/b3YITCA. B yKasaHHbIX rnaeax Bbl MOXeTe HaiTn NMbo noapobHbie onucaHus
COOTBETCTBYIOLLMX NPMMEPOB, NGO CCbINIKU Ha MecTa B KHUre, cofepXaline 3T onvcaHus.

Ta6nuua 1.1. daiinbl NPUMEPOB 1M HOMEPA [/1aB, B KOTOPbIX OHW UCMOSIb3YHTCS

el .sav 2-13, 26
Cross, Spo 2
exula.sav, exO 4

exD80.sav, exQjl .sav, ex0.22.sav

npoAomKeHne
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Ta6bnunua 1.1 (NnpogosmkeHne)

daiin npumepa nasa KA1
exam.sav 17, 26

het{3,sav

restA.sav 1

1Q.sav 20. 21. 26
mdsl.sav, mds2.sav, mds3.sav 23

cars.sav 21 . L
Syn _clust.sps 21

class,sav - , 22 ,
helpLR.sav 24
helplIM.sav 25 ;
KOA.amw, CM.amw 26

B kaxndoi 13 rnas 5-26 nmetoTca noLuaroebie NpoLeaypbl, KOTopble 0653aTeslbHO BKIOUYAOT
B cebsl OTKPbITUE KOHKPETHOro aiina AaHHbIX. Mpy 3TOM npeanonaraeTcs, Yto aTu daiinbl
[AHHbIX COXPaHeHbl B OTAE/MbHOW Marke Ha )XeCTKOM AMCKe Ballero KomrbloTepa.

CTpyKTypa rnaB v 3/1EMEHTbl ONMcaHus

MNaBbl 2-5, ABNAOLLMECS BBOAHLIMMU, HE NMEelOT eAUHON CTPYKTYpPbl, MOCKO/IbKY e[Ba /N BO3-
MOXHO CUCTEMATM3NPOBaTb HaudaslbHYl0 WHGOopMaLMio 0 paboTe ¢ nporpammoii. MaTtepuan
OCTaslbHbIX FNaB M3/1araeTcs B COOTBETCTBMM C 06LLEN CTPYKTYPOW KHUIM, KOTopas BbirNaauT
cnenyouM 06pasom:

~  BBOAHbIA pasfen coaepXuT obluee onuncaHve paccmaTpyMBaeMoi npoueaypbl. B 3aBucu-
MOCTW OT C/IOXXHOCTU aHa/In3a onucaHue 3aHMmaeT oT 1,40 20 cTpaHuL,.

» [anee naet paszien nollaroBbiX Mpoleayp, Tpebyrolmnxea AN BbiMOAHEHUS OAHON nnu
HECKOJIbKMX Pa3HOBUAHOCTEN CTATUCTMYECKOro aHa/m3a.

» Pasfen pesynsbTaToB aHannsa (Kak npasumsio, B COKPalLLeHHOM BuAg). 34eCh Takke MpUBo-
ONTCA HeobxoAyMMas TePMUHOJIONS, NMO3BONAOLLAS MOHATL CMbIC/T Pe3y/bTaToB.

» Pasfnen 3aBeplueHUs aHann3a M BbIXO4A M3 NporpamMmbl MOCBSALLEH, OYEBUAHO, 3aBepLuao-
1M onepauunsam pegaktnpoBaHUAa pes3ynibTaTtoB, NX COXPaHEHUA U BbiIXOoda M3 nporpamMmbl.

CHUMKUM 3KpaHa

Kaxgas rnaea cooepXuT CHUMKM 3KpaHa KoMMbloTepa ¢ hparMeHTaMm BbIBOAUMBIX AAHHbIX,
3/1eMeHTaM1 OKOH WU/N LiebIMM OKHaMMK, NOSBAAIOWMMUKCA Ha 3KpaHe KoMMbloTepa B MpoLiec-
ce paboTbl. Ha puc. 1.1 B KayecTse npumMepa NokasaHo ANanioroBoe OKHO YacToTbl, MonyYeHHoe
B XO[€ BbIMO/IHEHMA wwara 4 nowaroBoi npoleaypbl U3 rnaebl 6.
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Puc. 1.1. Ananoroesoe OKHO YacToTbl

MNHorga Bbl MOXeTe BCTPETUTb PUCYHOK, Ha KOTOPOM OyAeT npeAcTaB/eHO He Liesloe OKHO
nporpamMMbl, a ero parMeHT, Harpumep Takol, Kak nokasaHHas HuXe cTpoka MeHto. o-
[O6HBIA PUCYHOK NMpU3BaH HanmoOMHWUTL BaM, Kak BbIFNSAUT YMNOMAHYTbIA B Tekylem ab3aie
3M1eMeHT UHTepdelica nnmn onucbiBaemblii parMeHT OKHa.

®daiin MpaBka Bwa [JaHHble [MpeobpasoBatb AHanm3  [Mpsmoit MapkeTuHr [paguka CepBuc Qkho  CripaBka
ama BY » igfcig w ww ao B D0 Jovrrrrverrnersmsesssessnsesssssssnssisssnnins s

MOMMMO OKOH W 3/1EMEHTOB MPOrpamMHOro WHTepduelica B pasaenax «MpeacraeneHve pe-
3yNbTaTOB» MPUBEAEHbI GOMbLUNE (hparMeHTbl AaHHbIX, FrEHEPUPYeMble MPOrpaMMoii. Bce oHM
6yAyT COMPOBOXAATLCA NOAPO6HbLIM OMMUCAHNEM.

MowaroBble npoueaypsbl

OCHOBHble CTATUCTUYECKME OrnepaLn oOPM/IEHbI B BUE MOLLAroBbIX NMpoLeayp, YTo6bl Bbl
TOYHO 3H&IN, YTO HY)KHO cAenaTb AN PelleHns MnocTaBfeHHol 3agaun. Hanpumep, aanee
npviBeZieH wwar 3 nowaroeoli npoueaypbl U3 rnasbl 4.

LWAT 3 OTKpoiiTe haiin AaHHbIX, C KOTOPbIM Bbl HaMepeHbl paboTaTb (B Hallem criyvyae 310
dhaiin ex01 .sav). Ecin OH pacnonoxeH B Tekylleli narke, To BbINOMHUTE creaytoLime
AeicTeuma:
1 BbibepuTe B MeHI0 ®aiin komaHay OTKpbmb »aHHble NNK WENKHUTE Ha KHOMKe
OTKPbITb JaHHbIE NaHEN UHCTPYMEHTOB.
2. B OTKpbIBLIEMCA AMA/IOrOBOM OKHE ABadKAbl LLENKHUTE Ha MMeHn exOl .sav unn
BBEIMITE €ro C KaBmaTypbl U LEKHUTE Ha KHomke OK.

Kak MOXHO BUAETL MO NpuBeAeHHOMY hparMeHTy MOLLAroBOi NpoLeaypbl, B KHUIe NCNob3y-
I0TCSi HEKOTOPbIE 3MIeMeHTbI LPUGTOBOrO BbiAeneHns. Hanpumep, 3anncb OTKPbITh »JaHHble
03HAYaEeT, YUTO B CTPOKE MEHIO HYXXHO LLENIKHYTb MbILbLIO Ha NyHKTe ®aiin, B OTKPbIBLUEMCS
MEHI0 PaCKPbITh (LLLEMYKOM MbILK) NoaMeHt0 OTKPbITb U Y)XXe B 3TOM NMOAMEHI0 BbIGpaTh (CHO-
Ba LLLE/TYKOM MblLLIN) KOMaHAay JaHHble. Kak Bbl, HABEPHO, YCNenn 3aMeTUTb, 0COGbIM LLIPUGTOM
HabpaHbl MMeHa 3/1IeMeHTOB UHTepdelica, (anoB 1 NepeMeHHbIX.
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2 0O6uwnn ob3op SPSS

20 3anyck nporpammsl

21 KHOMKM 1 apyrmne afnieMeHTbl ynpaBneHus

21 HacTpoiika napameTpoB nporpamMmbl

24 OKHa nporpammbl

28 OKHO pefakTopa KOMaHOHOro fsbika Syntax

OKHO BbIBOZA U EM0 PenaKTUpoBaHue
35 CoxpaHeHure, 3KCNopT, NepeHoc 1 NevyaTs pe3y/bTaToB

Kak ynomuHanoch B rnaee 1, HeO6X0AUMblE HavaslbHble 3HaHWS MO/b30BaTE/Ns OrpaHUuYnBa-
IOTCS YMEHMEM BK/HOUYAaTh KOMMbOTEP U NpeacTasieHnemM o Pabouyem cTtonie Windows. B 3Toid
rnaee onucaHbl BCce AeiicTBMs, NO3BoNALWME paboTaTk ¢ Nporpammoii SPSS. Bbl y3HaeTe, Kak
ee 3anyckaTb W HacTpauBaTb, KakK MepeknouaTbcs Mex/y nporpammamy ¢ NoMOLLbLI0 MaHenu
3a0a4 U T. O, B pesynbTate y Bac NOSBATCA HauyaslbHble HaBbIKM PaBoThl C Nporpammoli SPSS.

Ecnu Bbl cBO6OAHO BfageeTe KOMMbIOTEPOM U yXe 3HakoMbl ¢ SPSS, yacTb matepuana aToi
rniaBbl MOXXHO MPOCMOTPETb MO AMaroHa/In. TeM He MeHee KaXXAOoMy uunTaTenio N Aaxe uc-
KylweHHOMY nonb3oBaTento SPSS cneayeT o6paTuTh BHUMaHWe Ha pasgens «HacTpolika na-
pamMeTpoB nporpammbl», «OKHO BblBOAA W e€ro pefaktnposaHue» U «CoxpaHeHue, 3KCropT,
nepeHoc M nevyatb pes3y/bTaToB», MOCKOJ/IbKY B HUX COAEPXUTCA BaXKHasa MHopmaums, Ka-
carowasca cneymndpukn SPSS 20. Ocoboe 3HayeHMe Npu paboTe C NPOrpaMMmor UMerT ee
HaCTPOWMKM, a TakKe BO3MOXHOCTU peakTMpOBaHUS N COXpPaHEHUsI OKHa BblBOAA, TakK Kak 3To
OTHOCUTCA K pesyfbTaTtam aHanmsa gaHHbIX. [103ToMy No Mepe ocBoeHus SPSS uenecoobpas-
HO BO3BpaLLaThbCsi K COOTBETCTBYIOLLMM pasgenaM 3TOW rnasbl.

3anycK nporpamMmmsbl

Moxkanyii, OCHOBHOe, YTO BaM HeobxoAumo (MO KpanHel mepe, B paMKax 3TOW KHUIK), —
3HaTb, KakK 3anycTuTb nporpammy SPSS. [na aTOro Ha 60/bLUIMHCTBE KOMMbLIOTEPOB BaMm Crie-
AyeT, LWenkHyB Ha KHonke [Myck (Start), nocnefosaTeNbHO NEPEMECTUTb yKasaTeslb MbIlNn
CHavana Ha nNyHKT lMporpammbl (Programs), a 3aTem Ha IBM SPSS Statistics. Korga nocnegHuii
OKaXeTcs BblAeNeHHbIM, packpoeTcs NporpaMmHas rpynna naketa. L enkHUTe MbIWbio Ha
komaHAae IBM SPSS Statistics 20. MNMocne aTtoro nporpamma SPSS 3anyctuTcs.

Momumo 3anycka SPSS Bbl AOMKHbLI YMETb MePeKNYaThCcs Mexay OKHamMmn Nporpamm ¢ nomo-
whto MaHenn 3anad. Ans paboTbl ¢ NakeToM SPSS 3TO BecbMa akTyaslbHO, MOCKOJ/IbKY OH Npes-
cTaBnsieT co6oii Habop N3 HECKOMbKNX OAHOBPEMEHHO BbIMOMHAIOLLNXCA NPOrpaMM, MMeoLLmnX
CcO6CTBEHHbIe OKHa. Mpwu 3anycke SPSS Bbl BUAWTE Ha SKpaHe eAMHCTBEHHOE OKHO pejakTopa
[OaHHbIX, HO KaK TO/IbKO HauyHeTe paboTy C AaHHbIMU, Ha SKpaHe MOSBUTCA TakKe OKHO BbiBOAA.
B 3aBMCUMOCTM OT BbIMOJIHSEMbIX OEACTBUI KOIMUYECTBO OTKPbITLIX OKOH MOXET MEHSATLCS,
O[HaKO OKHa peAaKTopa AaHHbIX U BbIBOAA, KaK MPaBuio, MPUCYTCTBYIOT Ha aKpaHe NMoCTOSHHO.

NHoraa naket SPSS nepek/ioyaeTca Mexay OKHaMu aBTOMaTUYecku, B ApYrMx c/iyyasx Bam
notpebyeTcs nepeknoyaTb OKHA BPYUHYIO.
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Korga HeckonbKo MporpaMm BbIMOSTHAKOTCS OAHOBPEMEHHO, KaXAol M3 HUX COOTBETCTBYET
KHOMKa Ha MaHenm 3aaad. Huxe nokasaHa MaHesnb 3a/1a4 ¢ KHOMKaMy OKHa peaakTopa AaHHbIX
N OKHa BbIBOAA.

nynyck| : fljji *Baeoal [A o ym*. .| 4Ol.sjv [Habopga.

UTo6bl NepeiiT B OKHO HYXHOW MporpaMmsl, A0CTaTOYHO MO/ABECTU yKasaTe/lb K COOTBeT-
CTBYlOLEi KHOMKE U LENKHYTb Ha HEA.

KHOMKK 1 gpyrne anemeHTbl ynpaBneHus

KHOMKM NCMONb3yTCst MOYTU B KaXKAOM OkHe. OHU BbIrNSAAT No-pasHoMy. Hanpumep, KHoM-
Ka CO CTPEsIKOW, HarnpasneHHOW BNPaBo WM BMEBO, MEXAY OKHaMu (puc. 2.1) npefHasHayeHa
ONA nepemeLleHns afieMeHTa (3a4acTyto MMEeHW MepeMeHHON) M3 OOHOro Crnucka B ApYroi.
A kHonka OK 3anyckaeT npoleaypy 06paboTku.

<z W L
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N

Knacc
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# uncnossie psab! [T
£ cnosapsb [TecT3!

MponyuweHHbl it 3H3YBHNA ... 1

! >mlickntoyarb No oTAe/lbHOCTU

ocBefioMnieHHoe!
dakTop.
| KpaTKOEPEMeHHa ’ 4? 66 1 O Wckntoyatb HabnoaeHns Len
Ntameuai “H %066m
[_ OK [ Mpomomxuts | OTmeHa

Puc. 2.1. OKHO Nporpammbl C KHOMKaM1, (oia>kkamMu 1 nepekayatTensmm

MoOMUMO KHOMOK B Xoae paboTbl C AMAIONOBbIMA OKHaMW Bbl MOXETE CTOMIKHYTbCA C eLle
ABYMsl TUNaMKn 3/1IEMEHTOB yrpas/iieHus. MepBblii 3NeMeHT — PIAKOK, KOTOPbI MOXET 6biTh
yCTaHOB/MEH UMW cOpoLleH. Ecnn Bbl ycTaHaBinBaeTe (NaXoK, PsSAOM C ero HasBaHuem Mno-
ABNAETCA «ranoyka». ECNM «ranouyka» OTCYTCTBYET, (P/IAXOK CUMTaeTcss COPOLUEHHbIM. NS
N3MEHEHMs1 COCTOAHUSA oriaXkKKa HEOBXOAMMO LLLENIKHYTb HA MECTe PACcrOOXEeHUS «rafiouKm».
Kak npaBuso (XOoTs U He Bceraa), o/laXkKn He3aBMCUMBI, TO eCTb YCTaHOBKA U/ COPOC OIHOro
N3 HUX HUKaK He B/INSET Ha COCTOSIHME OCTa/lbHbIX.

O6nacTb okHa MponyLeHHble 3HaYeHus (CM. puc. 2.1) NpeacTaBnseT coboii nepek/oyaTessb.
MporpamMmmHbI/i NepeknoyaTesib MO CBOEMY CMbIC/Y aHaIOTMYeH (OU3NYECKUM Mepektovare-
NAM, HanpyMep nepek/oYaTenio CKOPOoCTel B aBTOMOGU/IE U/ GbLITOBOM NPUGOPE: ero MoOXXHO
YCTaHOBMWTb TO/IbKO B OAHO MOJSIOXEHME (OTMEeYeHO TOUKOIA).

HacTpoiika napameTpoB NporpamMmmbi

lMocne ycTaHOBKM NporpamMmbl LienecoobpasHo 3a4aTb MUHUMasbHbIE NapamMeTpbl, obneryato-
wme pabory.

Mpexae Bcero cosganTe Ha Paboyem crone spnbiK ANporpammbl SPSS. MNpeanonaraetcs, 4TO
nporpamma SPSS eule He 3anyuieHa.
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WA T 1 Bbligenute B MaBHom mMeHo Windows komaHgy Myck »Mporpavmel »IBM SPSS Sta-
tistics »IBM SPSS Statistics 19 1 WeNKHUTE Ha HEl NPaBoi KHOMKOM Mbiln. B OT-
KPbIBLLEMCSA MEHIO BbibepuTe kKomaHay Konmposars.
2 TMepemecTnTe yKasaTesb Ha CBOGOAHOe MecTo Pabouero crtora, LeKHUTe NnpaBoii
KHOMKOW MbILWIN 1 BblibepUTE KOMaHAy BcTaBUTh ApIbIK.

Tenepb Bbl MOXeTe 3anyckaTb nporpammy SPSS npu nomowm 3Havka Ha Pab6ouyem crore.

WAI 2 3anyctuTte nporpammy SPSS npu NomMoLLm 3Hayka Ha Paboyem cTorne, ABaKAbl Lef-
KHYB Ha HEM 1eBOV KHOMKOW MbILLKW, N B OTKPbIBLLUEMCS AMasloroBOM OKHe Bblbopa
pexnma paboTbl SPSS («4TO TpebyeTcA BbINONHUTL?») LUENKHUTE Ha KHonke OT-
meHa (Cancel).

lMocne BbIMNO/IHEHMA 3TOrO LWara Ha sKpaHe NOSABUTCA OKHO pedakTopa AaHHbiX SPSS. B 3a-
BMCUMOCTW OT Bepcuu, nHTepdeiic SPSS MOXeT 6biTb PYCCKOA3bIYHBIM WUIN @HI/1093bIYHbIM.
B nocnegHux Bepcuax nporpammel (HaunHasi ¢ SPSS 17) BO3MOXHO 3afaHne pyCcCKOSA3bIYHO-
ro nHTepdeiica n BbiBOAa B pamMKax AMasoroBoro okHa lMapameTpbl (Options).

WA 3 R KOMaHAHOW CTpoke (BBEPXY) BbloepuTe koMaHAy lMpaeka »MapameTtpbl (Edit»
Options).
OTkKpoeTcst okHO MapameTpbl (Options) (puc. 2.2), UMetoLLiee MHOXECTBO BK/1aA0K.
Ha Bknagke O6uume ceorictea (General) 3agalite pycckuin A3blk UHTepderica B obna-
ctn WHTepdelic nonb3osatens (User interface) n pycckuii s3bik BbiBOAA B 06/1aCTn

BbiBOg, (Output). Mepekntoyatens Ponmv pekomeHAyeTcs YCTaHOBUTL B MOSIOXEHWE
3afaBarb CaMOCTOS1E/TbHO.

Ha Bknagke MecTtononoxeHue ¢ainos cnegyeTt ykasaTb nanky, K KOTOpon nporpamma SPSS
GyaeT obpallaTbCa Mo YMOIYaHUIO NPU OTKPbLITUM N COXpaHeHUN chaiinos. Onsa daiinos npu-
MepoB co3garite nanky SPSSWORK Ha gucke D\ v ykaxuTe nyTu Ana Hee, a Takxe (hansioB
[aHHbIX 1 Apyrux ¢ainos, B o6nacty Manky no ymonyaHmio 4719 ANarnioroBbiX OKOH OTKPbITUA
1 coxXpaHeHus dhaiina.

Oco6oe BHMMaHWe cnegyeT yaennTb Bkiagke MobunbHble Tabnuubl (puc. 2.3), Tak Kak Ha
Heli 3afal0Tcs MapameTpbl A1a Tabnul, pesynsTaToB B OKHe BbiBoA. B pasgene Busyanusauus
Tabnuy, ob6a3aTenbHO yCTaHOBUTE (D1aXKOK BbIBECTU, MCMOML3ys MPEXHWU CTuUib Tabnuu, MHave
HEKOTOpPble TabnunLbl MOryT 0TO6paXaTbCs HEKOPPEKTHO. B packpbiBaloLLeMCs CNVUCKe Pexm
pefakTMpoBaHUs MO yMoN4YaHuio BbibepuTe OTKpbIBaTb BCe TabMMLpbl B OTAE/bHbIX OKHaX. JTa
yCTaHOBKa MO3BOJSIET UCMO/b30BaTh LUMPOKNE BO3MOXHOCTU pefakTtopa SPSS ans Bcex Ta-
611, He3aBUCMMO OT UX pa3vepa. B packpbiBaroLLeMcs cnvcke KonuposaHve LUMPOKUX Tabnn,
B Oychep obmeHa B chopmaTe RTF MOXHO BblGpaTb YMEHbLWUTb A0 LUMPUHBLI OKHa. Torga npu
nepeHoce LUMPOKOW Tabnuubl B AokyMeHT Word oHa 6yAeT yMeHblueHa [0 LWMPUHbI OKHa,
a He pa3buTa Ha HecKosibkOo Tabnuu. B o6nactu lMNMokasaTb 6/10KM CTPOK CHUMUTE (onaxok [lo-
kasaTb Tabnuuy B BUAE 6/10KOB CTPOK, YTOOLI 60oMbLIMe Tabnmubl B OKHE BbiBOAA OTOOpaxannch
LIefIMKOM, a He 4acTuyHo. [0 >XenaHui MOXHO Bbl6paTb NMpeAnoyTUTeNbHbIA BUA, Tabnuy,
B obnactn Wa6noH tabnui..

Ha Bknaake OKHO pesy/nbTaToB CHUMUTE (PNaXKOK BblIBOAMTL KOMaHAbl B XypHasl, TeEM CamMbIM
n3b6aBnssck OT U3NNLLHE YacTOro MosIBNEHUs OKHa BbiBOAA. [10 Mepe OCBOEHMSI MPOrpammbl
Bbl MOXETe BHOBb YCTAHOBWUTb 3TOT (h/IAXKOK — 3TO 06ECcrneunmT MOCTOSIHHYH PerucTpaLmio
M COXpaHeHWe BCeX MaHUNynaunii ¢ gaHHbIMU
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Ha Bknagke [uarpammbl B 06nacTu TekyllMe yCTaHOBKU A1 MapameTpbl LMKIa CTUIS Xena-
TeflbHO YCTaHOBUTL LIMKA TOMbKO Mo y3opam — Torga Bce rpadukm 6yayT YepHo-6enbiMu, pas-
nnyancb NULb y30poM. MOXHO TakXe 3afaTb CTU/b FpadvKoB, HanpumMep, B COOTBETCTBUU
c pekomeHgaumsmn APA (AMepuKaHCKOWM MCMXONOrMyYeckom accouwvaumn). Ans atoro B 06-
nactn Wa6noH gwarpamm cnefyeT yCTaHOBUTb MepekoyaTens B nosoxeHune Kcnonb3osatb
LWab/IoH AuarpaMmM 1 ykasaTb MyTb K MeCTy, rae 3TOT Wwab/ioH pacrnonioxeH. Ecnm yctaHoBneHa
Bepcusa SPSS 20, aro nyTtb C:\Program Files\IBM\SPSS\Statistics\19\Looks\APA Styles.sgt. 3TOT
wabnoH noa umeHem APA Styles.sgt HaxoauTca Takxe B narke ¢alinios NprYiMepos.

Ana Toro 4to6bl yCTaHOBNEHHbIE MapamMeTpbl BCTYNUAW B CUAY, LENKHUTE Ha KHonke [Mpu-
MEHUTb W 3aKpoiiTe OKHO [MapameTpbl, HaxaB OK.

OKHa nporpamMmmbl

CylLLLecTBYeT TpU TUMa OKOH, KOTOpbIe NPy paboTe ¢ NakeToM SPSS 1cMonb3ytoTes valle Apyrux:

' rNaBHOE OKHO MporpamMmMbl (OKHO pefaktopa AaHHblIX) — NosBAseTca npu 3anycke SPSS,
C Yero HauMHaeTcs paboTa C NakeToMm;

» [auanoroBoe OkHO OTKpbITWE haiina — Mo3BOSET MONYUYNTb AOCTYN K paHee CO34aHHbIM
thaiinam;

» 06asoBble ANanoroBble OKHa (06pPaboTKM AaHHbIX) — XOTA U 3aBUCAT OT KOHKPETHOW Npo-
Lleaypbl, UMEIOT CXOXMNe 3NeMeHTbl nHTepdelica.

MoOMUMO 3TUX TPEX TUMOB OKOH 0CO60€e 3HAUYeHME UMEeT OKHO BbiBoZa. OHO MOSBNSETCS KaX-
OpliA pa3 rnocne OKoHYaHMs 06PabOTKM AaHHbIX U COAEPXUT pesysbTaTbl 06paboTKM, a TakKe
KpaTKue MOsICHeHUs Mo UX UHTepnpeTaumn. Mbl NOAPOGHO PacCMOTPUM PaGoTy C OKHOM Bbi-
BO/IA 1 NeyaTbio pe3ynbTaToB Zasiee B 3TOl rnase.

JononHnTenbHble BO3MOXHOCTY YNPaBneHNs AaHHbIMU U X 06paboTKM NpeaocTaBnseT OKHO
pefakTopa KoMaHAHOro sidblka Syntax. Pa6oTa ¢ HUM — yaen BecbMa NPOABUHYTbIX MOJb30-
BaTeneit SPSS. OHaKO Mbl A3AMM NaKOHMYHOE OMMCcaHWe 3TOro OKHa, Tak Kak OHO Mo3BoNseT
BbIMOIHATL AECTBUA, BbIXOAsLME 3a Npeaesbl Toro, YTo obecrneynBaeT CTaHAapPTHLIA KHO-
MOYHbIN MHTepdenc SPSS.

A cellyac pacCMOTPVM OKHO pefakTopa AaHHbIX, UAWN [/laBHOEe OKHO, KOTOpPOe MOoABAseTCa Ha
3KpaHe npu 3anycke SPSS.

[TnaBHOE OKHO

Mpu 3anycke nporpamMmmsbl SPSS Ha ()OHE HeaKTMBHOrO r1aBHOMO OKHa MOSBAAETCA OKHO
BblGOpa pexmnma paboTbl SPSS (puc. 2.4). UTOGbI 3TO OKHO He MOSABMAANOCH B Aa/lbHENULLEM,
ycTaHOBUTe (h/1aXXOK He mnokasbiBaTb 37O ANANOroBoe OKHO B Oyayiem. [1s Toro y4to6bl ne-
peiitTn B rnaBHoe OKHO SPSS (puc. 2.5), B OKHe BblGOpa pexuma paboTbl HXKMUTE KHOMKY
OTmeHa.

B BepxHell YacTM OKHa pefakTopa AaHHbIX PacrofioXeHbl CTPOKa MEHI0 C KOMaHAaMu U na-
HesNlb UHCTPYMEHTOB. B MOMeHT 3anycka SPSS pefaktop AaHHbIX nycT. [Ans Toro 4To6bl BBe-
CTW AaHHble, HEO6X0ANMO NMBO HabpaTb MX BPYUHYIO, 3aMO/IHUB HYXHble A4Yeiku, nubo oT-
KPbITb CyLLECTBYIOLW I thaiin faHHbIX. MNepBblii cnocob noapobHo onvcaH B rnaee 3, a 34ecCb
Mbl 3aliMeMcs OTKpbITMEM (haiinios.

MaHeNb UHCTPYMEHTOB PacrosioeHa Mof, CTPOKOM MeHI0 U CoaepXUT Habop KHOMOK C pas-
NINYHBIMY 3HAYKaMu. LLen4oK Ha KHOMKe MPUBOAUT K BbIMOMHEHUIO HEKOTOPO/ ornepauuu.
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Bam, O/19 TOro 4YTOObI I'IpVIO6peCTVI HaBbIKN paﬁOTbI C naHenamMmm WMHCTPYMEHTOB, CaMOCTOS-
TENbHO MOoLle/IKaTb Ha pa3/IMyHbIX KHOMKax “ I'lOHa6J'IIO,EI,aTb 3a peaKu,Vleﬁ nporpamMmebl.

CTpoKa MEHI0 COAEPXUT KOMaHAbl A5 BbINMOSHEHWS MOYTWM BCeX onepauui, npegycmo-
TPEeHHbIX B Nporpamme SPSS. Mo mMepe M3yyeHUsa 3TON KHUTU Bbl MO3HAKOMMUTECb C 6O/b-
WWM KONMYEeCTBOM KOMaHZA. Kak npasuio, BbINOMIHEHWE KOMaHAbl HayMHaeTcs ¢ nossle-
HUA ANaNoroBOro OKHAa, B KOTOPOM MO/b30BaTeNto npeanaraetcd yCTaHOBUTb 3HAYeHUs
napameTpos. Janee NpuBoAMTCSA KpaTkoe onucaHue OCHOBHbIX MEHI0, KOTopble 6yayT pac-
CMOTPEHbI:

» daiin. CooepXnUT KOMaHAbl, NpeaHasHavyeHHble AN OTKPbITUA, YTEHUA U COXpPaHeHus
thaiinos, a Takxke KoMaHAy BbiXxoAa 13 nporpammsl SPSS.

> [lpaBka. B 3TOM MeHIO HaxoAATcsa KOMaHAbl pefakTUpoBaHUs — KOMMpPOoBaHWA, BCTaBKW,
3aMeHbl, MONCKa N T. M.

» Bua. CoaepXuT Habop KOMaHZ, BAVSIOWMX Ha NpeAcTaBNeHne MHMPOPMaLMM Ha 3KpaHe.
Han6onee 4acTo MCMO/b3yTCa KOMaHAbl MeTKM 3HaueHuii u LpudThl.

» [JaHHble. 30ecb HaxoasaTcsa KoMaHabl, npeaHasHa4yeHHbIe ANa ynpassieHNUsa BBOOAOM U rnpea-
CTaB/ieHnemM OaHHbIX.

~  MMpeo6paszoBaTtb. COAEPXUT KOMaHAbl, MOANMDULMPYIOLLINE BBeAEHHbIE AaHHbIE, a TaKxXe
co34aloLLme HOBblE JaHHbIe HA OCHOBE CYLL,ECTBYHOLLUX.

AHanma. C 3TOro MeHt0 HauMHalTCA BCe MPOoLEeAypbl aHaM3a AaHHbIX.

Mpadmka. 3aech HaxoAsTcs KOMaHApbl, MO3BOMAOWME CO3A4aBaTb Pa3/IMUHbIE AMarpaMmbl.
MHorga ¢ nomoLLbi0 KOMaH/, 3TOro MeHto 3a4al0T napamMeTpbl CTAaTUCTMUYECKMX MPOoLeayp.

A OKHO. C NOMOLLbIO 3TOr0 MEHI0 MOXXHO YyNpas/iaTb B3aUMHbIM PaCroIOXXeHNEM U cTaTy-
COM OTKpPbITbIX OKOH nporpammbl SPSS. ®akTnuecku, mMeHo OKHO CMY>XUT CpeacTsoOM
nepekItyYeHns Mexay okHamu, asibTepHaTuBHbIMK MaHenn 3aaau.

» CnpaBka. Kak cnegyeT M3 HasBaHWS, MEHIO MpefHa3HaYeHo AN A0CTyna K CrpaBOYHO
MHopMauMn. Becbma MOMe3HO Mpu M3yuyeHUN 3TOM KHUMU 6biN0 6bl BPEMS OT BPEMEHM
o6palaTbCsl K CrpaBoYHOM cucTeme, YTo6bl paclmpsTs MNOyYaeMble 3HaHUS.

[lnanoroBoe OKHO OTKPbITUS dhalina

[nanoroeoe okHO OTKpbITb AaHHble (puUc. 2.6) ABASEeTCA CTaHAAPTHLIM OKHOM OMnepauyioHHOM
CMCTEMbl U MO3BOMAET OTKPbIBaTb paHee CO3[aHHble hainbl AaHHbIX. A8 TOro 4To6bl Bbl-
3BaTb 3TO OKHO, BbiGepuTe B MeHo daiin koMaHay OTKpbITb »[aHHble NGO LEeNKHUTE MblLbLO
Ha KHorke OTKpbITb A@HHbIe MaHen MHCTPYMEHTOB. CoAepXXMMoe OTKPbLITOro TakuMm o6pas3om
OKHa 6yneT cooTBeTCTBOBaTb Marike, ¢ KOTOPOW Bbl paboTanu paHee, MMGO narike, 3agaHHOMN
B KayecTBe pabouero katasniora (OTKpbIBaeEMOM NPOrpaMmoir no yMO4YaHuio).

UTo6bl caenatb onucaHue okHa Gosiee HarnsAHbIM, BOCMO/b3yeMcs (Dai/loM [aHHbIX MepBo-
ro U3 NPYMepPoB ¢ MMeHeM exOl .sav. O6paTuTe BHUMaHWe Ha To, YTO Bce (haii/ibl, CO3AaHHble
C MoMoLLblo pedakTopa AaHHbIX SPSS, MMeloT paclunpeHue .sav, KOTOpoe B 3aBUCUMOCTM OT
HacCTPOIiKM Balero KomnbloTepa MOXET 0TO6paxaTbCsl MU He 0TO6paxXaThCs B AMa/IOrOBOM
OKHe.

CyLuiecTByeT HECKOJ/IbKO CMNOCO6G0B OTKPbITUA (hainoB. ECAn HyXHbIW Bam (halin HaxoauTcs
B CMWCKE AManoroBoro okHa OTKPbITb AaHHble, A1 ero OTKPbITUA A0CTaTOYHO ABaXKAbl LLeSK-
HYTb Ha HEM MbILWbIO. Bbl Takxe MOXeTe BblAeNUTb alisl B Cnucke N LWeNkKHYTb Ha KHOMKe
OTKpbITb.
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Vms cpaiina:
Tvin gaitna:  iSPSS Statistics (* sav) BcTaska

o OTtmeHa
O MYHUMU3MPOBATb LUMPUHY CTPOK Ha OCHOBE HabntoaaeMbIxX 3HaUeHW

3arpy3uThb haiis U3 perosvTopusi.,.

Puc. 2.6. Ananorosoe okHO OTKPbITb AaHHbIE

Ecnun caiin cosgaH He B pegaktope faHHbIX SPSS, nepen OTKpbITMEM HEOBXOAMMO yKasaTb
ero Tmn. Jna 3Toro LiesiKHUTe Ha CTpesfike packpbiBatoLerocsa cnvcka Tun danna n Boibepute
TNN, COOTBETCTBYLOWMNA Bawemy canny. K npumepy, ecnm aiin cosgasancs NporpaMmmon
Excel, Hy>HO BblGpaTb NYHKT Excel (*.xlIs). Mocne 3agaHns Tuna gaiina Bbl MOXeTe BOCMNO/1b-
30BaTbCs O4HUM U3 ABYX OMUCaHHbLIX paHee crocob0B ero OTKPbITUSA.

B pesynbTate OTKpPbLITUSA (haiina yacTb SYeeK OKHa pefaktopa AaHHbIX 6yaeT 3anofiHeHa AaH-
HbIMW, KOTOpPble MOXHO 06pabaTbiBaTb C MOMOLLBIO KOMaH/, MEHIO.

HauuHas c SPSS Bepcum 15.0 nosiBuNack BO3MOXHOCTb OTKPbIBaTb OHOBPEMEHHO HECKOJLKO
(palinoB fgaHHbIX (40 3TOro ANs OTKPbITUS HOBOFO WAW APYroro ganna AaHHbIX Heobxoanmo
6bINI0 3aBepLWNTL pPaboTy C npedblaywmmM gaiinom). MNpu 3TOM KaxXaoMy OTKpPbITOMY daiiny
[aHHbIX COOTBETCTBYET CBOE OKHO pefaKkTopa AaHHbIX. Hanpumep, MOXHO CHavasia OTKpPbITb
oanin exOl .sav, a 3aTem exOl b.sav. Torga okaxXyTcsi OTKPbITbIMW [Ba OKHa pegakTopa AaHHbIX:
ex01 .sav [HabopaaHHbIX!] — Pepaktop AaHHbIX IBM SPSS Statistics (HeakTUBHOe OKHO) 1 exOl b.
sav [HabopaaHHbIX2] — Pepaktop gaHHbIX IBM SPSS Statistics (akTMBHOe OKHO). Haxkmmasi co-
OTBETCTBYIOLLME KHOMKM Ha MaHenn 3aaa4, MOXHO MepeKkioyaTbca Mexay sTMMU OKHamu pe-
[aKTopa AaHHbIX. BO3MOXHOCTL paboTaTe OAHOBPEMEHHO C HECKOJIbKUMU haiinamu gaHHbIX
CYLLLeCTBEHHO MOBbIWAET 3aPPEKTUBHOCTb NpUMeEHeHuns SPSS.

[lnanorosoe OKHO npoueaypbl 06paboTKu

Kaxxgas npouenypa o06paboTkmn MMeeT cOO6CTBEHHOE ANANIONOBOE OKHO. MoYTy BCce ANanoroBble
OKHa MOCTPOEeHbl MO OAHOMY U TOMY e NPUHUMNY. Mbl NPOAEMOHCTPUPYEM 3TO Ha Npumepe
[ONasIoroBOro okHa npoueaypbl Yactotsl (puc. 2.7) (CM. Takke rnasy 6).

B neBoli yacTu OKHa PacrnosioXeH CMMCOK, CoAepXXallunii Bce AOCTYMNHble nepemMeHHble daiina,
crnpasa MOTyT HaxoAuTLCA OT OZHOIO /10 TPeX U3HavyaslbHO MyCTbIX CMMCKOB. HECMOTpPSA Ha To
UTO 3aro/I0BKU 3TUX CMUCKOB Pas3fvyHbl, BCE OHWN NpeAHa3HaueHbl A5 YKa3aHUs NepemMeHHbIX,
y4yacTBYyOLMX B Npoueaype 06paboTku. Mexay Crnmnuckamm HaxoauTcs KHOMKa CO CTPesKoiA,
no3BosistoLLas NepemellaTb NepeMeHHbIe U3 OAHOFo Crucka B Apyroii. CTpenka Ha KHOMKe
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Puc. 2.7. Quanorosoe OKHO YacToTbl

COOTBETCTBYET Harpas/ieHUNI0 NepemeLlieHnsa. Ecnn BblAennTb NYHKT B /1IEBOM CMNUCKe, CTPesika
6y,u,eT Hanpas/sieHa BrnpaBo, eC/in B NpaBoOM CrnuUcke — BJ1IEBO.

B AManoroBbix OKHax BCex NpoLeayp 06paboTKu MMeloTcs 5 KHOMOK:
» OK — nHMUMUpyeT npoueaypy 06paboTKM BbiGPaHHbIX NePeMEHHbIX;
» BcTaBKa — OTKpbIBAeT OKHO KOMaHAHOIO f3blka Syntax, paccMOTPeHHOe Aanee B 3TO nase;

~  C6poc — BO3BpaLlaeT napameTpbl K 3HaYeHMsM Mo yMoYaHuio. Kaxablii pas npv Bbinos-
HeHUN 06PabOTKN HABOP UCXOAHBLIX AaHHLIX COXPAHSETCS, YTO MO3BOMSIET UCMO/b30BaTh
€ro MHOTOKPaTHO C PasHbIMU 3HAYEHUAMU MapameTpoB. 3TO YA06HO, eCN Bbl NpoBOAMTE
Cepuio CTaTUCTUYECKMX OMbITOB C OAHVMM U TEMW XKe NepeMeHHbIMU. Ecnun xe Heobxoau-
MO M3MEHUTbL HayaslbHblE YCNOBUS, Bbl CMOXETE OUYMCTUTbL CMINCOK NepemMeHHbIX Y yCTaHo-
BMTb 3HAUYEeHMs MapamMeTpoB, NPUHATbIE MO YMONYaHUIO, L EIKHYB Ha KHomnke C6poc;

OTMeHa — M03BOJISIeT HEMEA/IEHHO 3aKPbITh OKHO 6€3 BbINOoIHEHWS NpoLeaypbl 06paboTKu;

CnpaBka — OTKPbIBAET AOCTYN K KOHTEKCTHOW MOMOLM. 3TO O3HayaeT, YTo, LeNKHYB Ha
3TOl KHOMKEe B OKHe YacToThl, Bbl MOyYnTe onucaHme MMeHHO npoLleaypbl YacToTsl, a He
0o6LLyt0 cnpaBKy Mo BCeM Mpoleaypam o6paboTKu.

HakoHel, kHonkn Cratuctnky, Auvarpammel, Popmart v byTcTpen no3BoNAT 3afasBaTb pas/iny-
Hble NapamMeTpsbl, ynpasnsoLme npeacrasneHmemM pesyibTaToB NpoLeaypbl U ee BbiMOSIHEHNEM.
MouTn BCe Ananorosble OKHa MMEKT NoA0OHbIE KHOMKM. KOnnyecTtBo KHOMOK M nNapameTpbl,
KOTOpble OHW MO3BOJIAT 334aBaTb, MEHAIOTCA B 3aBUCUMOCTM OT KOHKPETHOW npoueaypsbl.

OKHO pefakTopa KoOMaHAHOro sidbika Syntax

Pa6oTa c OKHOM pegakTopa KOMaHAHOro f3blka Syntax npegocTtasnseTt 6osee LWMPOKME BO3-
MO>HOCTM, YeM HaCTpOMKa NapaMmeTpoB KOMaH4pbl C MOMOLLLbIO KHOMOK AManoroBoro okHa. Kak
npaswio, nogo6Hble BO3MOXXHOCTWM AOCTYMHbI TOJ/IBKO OMbITHbIM MO/b30BaTENAM B OCOObIX
cnyvyasx. A N peweHus nogasnsolero 60nbWMHCTBA 38484, OCO6EHHO B Hayasle OCBOEHUSA
SPSS, gocTtaToyHO CTaHAAPTHLIX CPeAcTB MHTepdielica nporpaMmbl. TeM He MeHee Mo Mepe
ocBoeHns SPSS mbl 6yaem o6pallarbcsi K BO3MOXXHOCTSAM CUHTakcuca (B rnasax 9 mn 21).

B panbHelwem, ocBOMB 06pabOTKy AaHHbIX NPWM NOMOLM CTaHAAPTHLIX CPeAcTB UHTepdein-
ca SPSS, Bbl CMOXeTe OTKPbITb A5 cebGs MOUCTUHE Ge3rpaHnyHble BO3MOXHOCTM yMnpas-
NleHns1 AaHHbIMUK, BCe Yalle obpauiascb K KOMaHAHOMY s3blKy Syntax. B 3Tom Bam MoryT
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NMOMOYb MHOTOUYMC/IEHHbIE COBETHI N PEeKOMeHAALMW, coAepXallinecsi Ha calite A. banabaHosa
«Raynald's SPSS Tools no-pyccku» ( http://www.spsstools.ru/).

OKHO pepgakTopa KOMaHAHOro fsblka Syntax npeaHasHaydeHO A8 BBOAA, pPeAakTUpoBaHus
1 BbINOSIHEHUA KOMaHA, Syntax. OHO MMeeT TeKCTOBbIN (hOPMAT 3anmMcy KOMaHA 1 Mo3BOJIs-
eT OTKpbIBaTb, CO34aBaTb M COXPaHATb KOMaHAHble (hannbl, KOTOPbIE MOXHO MCMO/b30BaTh
B Aa/bHelieM. Takne alifibl UMelT pacluMpeHne *.sps, U OAVH U3 HUX COOEPXUTCS cpean
(paiioB NpMMepPOB K 3Tow KHure (hann Syn clust.sps, npumep K rnaee 21). KomaHgHbIV haiin
MOXET 6bITb CO34aH UM OTKPLIT TPEMs criocob6amu.

Cawmblih NpocToii cnocob co3gaHms KoMaHAHOro daiina — KHomnka BctaBka Nto6oro Ananoroso-
ro okHa npoueaypbl 06paboTkM (CM. puc. 2.7). 3Ta BO3MOXHOCTb paccMOTpeHa B rnase 9 npu
co30aHNN HecTaHAAPTHOM Tabnuubl Koppensauuii. MNocne 3agaHns B ANa/lOrOBOM OKHe MpoLie-
Lypbl 06paboTKN BCeX HEOOXOAMMbBIX MapamMeTpoB (NepeMeHHbIX, Npoueayp, CTaTUCTUK U Np.)
[,0CTaTOYHO HaXaTb KHOMKY BcTaBka, UTO6blI OTKPLIJIOCh OKHO pefakTtopa KoMaHAHoro daiina.
Hanpumep, ecnn B AManoroBOM OKHE KOMaHAbl YacToTbl 3a/aTb NMepemMeHHble Mos, Kriacc, By3
(rnaBa 6, war 5), Ho BMecTo KHoMku OK, 3anyckatoLer 3Ty KOMaHAy, HaxaTb KHOMKY BcTaBka,
OTKPOETCH OKHO pefaktopa KoMaHAHOoro daiina (puc. 2.8). Bei6op yepe3 KOMaHAHY CTPOKY
3TOro OKHa KOMaHAbl 3arnyck »Bcé npuBeneT K BbIMOMHEHUIO AENCTBUS, aHA/IOTMYHOIO Haxa-
TMIO KHOMKM OK COOTBETCTBYHOLLLErO AMaNIoroBOro OkHa npoueaypbl 06paboTKu.

*'PefakTop cuHTakcuca! - Pegaktop cuHTakcmca IBM SPSS Statist jinl-xj
2aii Opas eil, JaHT [peo6Gpasc iiHan [Mpsmoli blap| Mpadm £eps 3any. WHcTpyme £)kH £npae

|.|J |.|J |.|.| # E2 |/| l |/| a3 AxtueHo. [Ha6”\[anHbkl

DATASET ACTIVATE
FREQUENCIES
DATASET ACTIVATE Ha6oppgaHHbIx1

1
2
1 0 FREQUENCIES VARIABLES=non knacc By3
4 /ORDER=ANALYSIS.

JivHns  KomaHpa VHdopmaums

Mpoueccop IBM SPSS Statistics cortoe In5Col O
Puc. 2.8. [lnanorosoe OKHO pefakropa CMHTakcuca

MOXHO BOCMO/b30BaTLCS YXKe€ FOTOBbIM KOMaHAHbIM (haifioM, BbiGpaB B MeHto daiin rnaBHOro
OKHa (pepakTopa AaHHbiX) koMaHay OTKpbITb »CUHTakcuMc. Takmm 06pas3om Bbl CMOXETe OT-
KpbITb (paiin npumepa Ans KnactepHoro aHanusa Syn_clust.sps (rnasa 21).

HakoHel,, MOXXHO caMOMy co34aTb HOBbIi KOMaHAHbIN haiin, Bbibpas B MeH0 daiin rnaBHoOro
OKHa (pegakTopa AaHHbiX) koMaHay HoBbii »CuHTaKcuMc. B oTKpbIBLIEMCS (MYCTOM) OKHe pe-
[aKTopa Bbl MOXeTe BPYYHYH0 BBECTU HEOOXOAVMYK CUHTAKCUUYECKYH0 KOHCTPYKLMIO. A MOX-
HO BCTaBWTb ee, NpeABapuTe/lbHO CKOMMPOBaB M3 060ro TEKCTOBOro pefakTopa uimn ¢ caiTa
«Raynald's SPSS Tools no-pyccku» ( http://www.spsstools.ru/).

[ns BbINOMHEHWs OTKPLITOrO KOMaHAHOro (alina AoCTaToYHO BbIGpATh Yepe3 KoMaHAHYo
CTPOKY peflakTopa KOMaHAHOro fidbika Syntax komaHay 3anyck »Bce. MNepef, BbiMOSHEHWEM
KOMaHAHbIN ¢haiin MOXHO OTpeAaKkTMpoBaTh MO CBOEMY YCMOTPEHWUo, [06aBNas unm yéupas
nepemMeHHble, KOMaHbl, Npoueaypsbl 1 T. 4. Co3AaHHbIN KoMaHAHbIV haiin Syntax npu xena-
HUM MOXHO COXPaHUTb ANS AaSbHEWLero Ucnoib30BaHus.
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Cnepyet OTMETUTb, YTO HEO6XOAMMOCTb OOpalleHUss K KOMaHAHOMY 5i3blky SPSS 06bl4HO
BO3HMKaeT /iNlb NPV yBEPEHHOM OCBOEHUWN CTaHAApPTHOro uHTepdelica nporpaMmmbl — A4
obneryeHns ynpasneHus OaHHbIMU, BbINOSHEHUA OJ/IMHHbLIX MOCNeAoBaTelbHOCTel KomaHz,
WA peannsaunm pegkux MeToAos aHanm3a AaHHbIX. TeM He MeHee C CaMOoro Havasia OCBOeHUs
SPSS cnepnyeT genaTb nepsble Warnv No M3yyeHU0 KOMaHAHOro f3bika. Jna Havana gocta-
TOYHO MPWU BbLINOJIHEHUM CTATUCTUYECKMX MNpoueayp ualle Monb30oBaTbCAd KHOMKOW BcTaBka
C nocneayroLwmMM BbIGOPOM KOMaHAbl 3anyck »Bce — 3T0 N03BOANT NOGAMXKE NO3HAKOMUTLCA
C A3bIKOM Syntax.

OKHO BbIBOAA N €ro pegakTupoBaHue

TepMUHOM «BbIBOA» B 3TOW KHWUre, Kak MpaBuio, 0603HAYAETCs COBOKYMHOCTb Pesy/bTaToB
no6oii npoueaypbl 06paboTKN. Kaxkaas rnaea, B KOTOPOK YNOMUHAETCS BbIBOA AAHHbIX, 065-
3aTeflbHO CHaBXXeHa yKasaHUAMU O CoAepXKaHNN OKHa BbiBOAA. [MOCKO/IbKY 3TO OKHO OTpaxaeT
rnaBHbI pesynbTaT 06paboTKM AaHHbIX, YAe/MM eMy 0co60e BHMMaHMe.

MprMep OKHa BblBOAA MpeacTaBneH Ha puc. 2.9. MoaobHble pe3ynbTaThl 06paboTKN MOXHO
NCcnonb30BaTh U 6e3 pefaKkTUpOoBaHWs, cpasy BblBOAS MX Ha MevaTb, OAHAKO HY)XHO WMETb
B BUAY cneayloume MOMEHTbI:

» [lpun BbiBOAE 60/bWINX 06BLEMOB AaHHbLIX TPebyeTcss 60MbLIOe KOMMYecTBO bymarn n npo-
CTPaHCTBO MevyaTu 3a4acTylo Mcnosb3yeTcs HeaphekTUBHO.

Kak npaeuio, He BCA BbiBOAUMAS MH(OPMaLMSA OKa3blBAE€TCs HYXXHOIA.

Bosblune TabnuLbl, co3aBaeMble NPoOrpamMmMoi SPSS, HeyAo6HbI A8 BOCAPUATUS, NO3TO-
MY >KenaTesibHa UX peopraHu3auus.

» B OTueT, KOTOpPbIi, KaK NpaBuso, rotToBnTca B hopmate Word, BKIKOUYAETCS NNLb YacTb
WHopMaLMn, NpeacTaB/eHHOW B BbIBOAE.

PaccMOTpUM MOAPOGHO BO3MOXHOCTW PaBoTbl C OKHOM BbiBOAA SPSS M ero naHenbio WH-
CTPYMEHTOB. 3TO MO3BOMIUT BaM B Aa/IbHENLLIEM YAaNdTb HEHY)KHbIE (hparMeHTbl NOyYeHHbIX
[aHHbIX, [,06aBNATE KOMMEHTAPUN U PEOPraHN30BbLIBaTh MNOPSAOK BbIBOAA.

[ns 3HaKoMCTBa ¢ (paiiioM BbIBOAA MCMOJb3yeM pesy/bTaT 06paboTKu 13 rnaebl 8 — Tabnuuy
COMPSPKEHHOCTU MOM X X066U X Knacc. XKenatenbHo, 4To6bl BCE OMMCbIBaeMble OMepauumn Bbl
npogenav camv, OTKPbLIB haii/l nprmepa cross.spv 13 MeHo daiini »OTKpPbITL »BbiBOA,

HeKoTopble KHOMKM Ha NaHenM MHCTPYMEHTOB OKHa BblBO/a COBMAAAl0T C KHOMKaMU OKHa pe-
[aKTopa AaHHbIX. 3TU KHOMKM .BbINMOHAT aHaOrMYHble AelicTBUS, pasHMLA COCTOUT NULb
B TOM, YTO B pefaKTope AaHHbLIX 06pabaThbiBalOTC MCXOAHbIE AaHHble, a B OKHE BblBOAA — pe-
3ynbTaThl.

CTporo roeopsi, OKHO BbIBOJA Ha CaMOM Jefie He ABNSeTCAa OKHOM. Kak BUMAHO Ha puc. 2.9,
pe3ynbTaTbl aHanM3a oTobpakeHbl B OKHe BbiBog — Viewer IBM SPSS Statistics cneuviansHowm
nporpaMmMbl NpocMoTpa pe3ynbTaToB aHanm3a. OKHO BbiBog, pa3geneHo Ha age obnactu. Mpa-
Basi o6nacTb npenacTaenseT cobori To, YTO Mbl Ha3Ba/IM OKHOM BbIBOAA, TO €CTb OKHO pPe3ysib-
TaToB aHa/M3a AaHHbIX. B neBoi 06nacty oTobpaxkeHa Mepapxuyeckass CTPYKTypa 06beKToB
OKHa BblBOAAa. B cylHOCTM, BeCcb BbIBOA, MpOrpaMmbl — 3arosioBku, Tabnuupl, Anarpammbl
M T. N. — Ha caMOM Jene ABMASIOTCS He YEM MHbIM, KaK pasHOro poaa o6bekTamu, UMeLWnuMm
nepapxuyeckyro CTpyktypy. Takum obpa3om, BMecTe C pesysbTaTamu aHaamsa Mbl BUOUM UX
BHYTpeHHee nporpamMmHoe npeacTaseHue.
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tfl '‘Boisoga [[lokymeHT] =Viewer IBM SPSS Statistics RN | a8
chavin MpaBka £ua [JaHHble [Mpeo6pa3oBatb BcTaBka ®opmar AHanmz [Mpsmoli MapkeTvHr Mpadimka £epBuc £kHO Crnipaska
amMméa. W w *-1 W I£) 3nl

}8] BbiBOA,

B (U Tabnu comperor - 180/IMLLBI COMPSHKEHHOCTH

3arosioBoK
(8j MpumeyaHms

|l AKTVBHbil# HaBOp A [Ha6oppaHkbix1] D :\La3ztwork\Pa6oTta\ SPSS_20 10\New\Mpume pb\ex01 .sav

L|$ CBoaka obpaboTka
QglTabmmua conpsbke CBo/Ka 06paboTKM Hab/oaeHN
HabniopeHns
BanmaHble MponyLLeHHbIe roro
N MpoueHT N MpoueHT N MpovieHT
non * Xo66u* Knacc 100 100,0% (0] ,0% 100 100,0%

Tabnuua conpsixxeHHOCTM MO * X066Mn *knacc

X0661

Knace cropt KOMMbIOTEP  MICKYCCTBO Viroro
A rnon XEH 6 5 3 14
MYX 1n ? 1 19
Wroro 17 12 4 33
b non XKEH 6 6 9 2
MYX 5 7 2 14
Viroro n 13 n =35
B non XKEH 3 8 15 26
MyX 2 4 0 6
roro 5 12 15 2
Wroro  non XKEH 15 19 27 6L
MYX 18 18 3 39
Wroro 3 37 30 100

jzl
Mpoueccop IBM SPSS Statistics rotos
Puc. 2.9. OkHo BbIBOgA SPSS

ECnN Bbl BHMMATE/IbHO MOCMOTPUTE Ha COAEPXMMOe OKHAa BblBOA, TO 3amMeTuTe, UYTO O6BLEKT
MpUMeyYaHns, 0TOGPaKEHHBIN B MEPapPXMUECKOi CTPYKTYpe, OTCYTCTBYET B OKHe BbiBoAa. 3TO
06bACHSAETCA TeM, UTO MO YMOYAHUIO OH SIBNISETCS CKPbITbIM. CneBa OT 06LEKTOB pacroso-
YEHbl 3HAUYKW, NMPUHMMAalOLNE BUA, OTKPbLITOM MW 3aKPLITON KHUIM B 3aBUCUMOCTM OT TOrO,
CKPbITbI UM OTOBPaXEHbI 3TN 06BLEKTLI B laHHbIi MOMEHT. EC/M ABaXAbl W ENKHYTb Ha TaKoM
3HauKe, COCTOsIHME 06beKTa U3MEHUTCS Ha NMPOTUBOMOOXKHOE.

Nepapxuueckaa cTpyKTypa AenaeT yao6HOM HaBUralmio BHYTPU OKHa BbiBoga. Tak, eciv Bam
HY)XXHO MPOCMOTPETb COAEPXMMOE Kakon-nn6o TabnuLbl, A0CTaTOUYHO LEKHYTbL Ha 06bekTe,
uTOGbl COOTBETCTBYIOLLEE M306pPaKEHME MOSBUIOCL HA 3KpaHe. Kak HeTpyaHOo [oraaartses,
onepauus yaaneHus parMeHTOB BbiBOAA CBOAUTCA K YAA/IEHMIO COOTBETCTBYHOLLUX O6bEK-
TOB. [N ypaneHus 06bekTa LeKHUTEe Ha ero MMeHU B /IEBOI YacTX OKHa, a 3aTeM B MEHIo
MpaBka BbI6EpUTE KOMaHAY YAammTb. ECN Bbl XOTUTE M3MEHWUTL MOPSAOK CrefoBaHust 06b-
€KTOB, BblAE/INTEe OAVH WU/IN HECKO/IbKO OGBEKTOB, KOTOpPble HAaMepeBaeTeECh NEPEMECTUTD, a 3a-
TemM B MeHio [paBka BbiGepuTe KoMaHAay BblpesaTb. [ocne aToro BblAenuTe 06bLeKT, 3a KOTO-
pbiM XOTUTE UX BCTABUTb, N BbibepuTe KoMaHAy MNpaBka »BcTaBuTb MOC/E.

YKe Mocnie HeCcKO/bKUX onepauuii 06paboTKM OAHUX U TEX Xe [aHHbIX HaBurauus BHYTPU
OKHa BblBOJA CTAHOBUTCS 3aTPYAHUTENIbHOM AaXe NPU MepapxXmueckoii CTPYKTYpe O6bLEKTOB.
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[Ona peweHns Npo6ieMbl UCMOMb3yeTcs CBOpayMBaHMe 06BLEKTOB. Kak MOXHO BUAETb Ha
puc. 2.9, cneBa, OKO/I0 Ha3BaHWii 06HEKTOB UMEETCS 3HAUOK «—» (MUHYC). ECNK Bbl He XOTuUTe,
UTOGbl 06bEKTbI, OTHOCALLMECS K KaKOMy-/TM60 M3 3arofIoBKOB, MPUCYTCTBOBA/IM Ha 3KpaHe,
LLeNIKHATE Ha 3TOM 3Hauke. [OC/e 3TOro Ha3BaHMs COOTBETCTBYHOLLMX OOGLEKTOB MCUE3HYT,
Ha CXemMe OCTaHeTCs NMLIb 3arofIoBOK, a BMECTO 3HauKa «-» (MUHYC) MOSBUTCA 3HAYOK « +»
(nntoc). 4na Toro 4To6bl CHOBA Pa3BePHYTb CMUCOK O6BLEKTOB, I0CTATOUYHO LLLE/TKHYTh Ha 3TOM
3HauKe, U CoaepPXNMoe Cxembl 6yaeT BOCCTAHOB/EHO.

Tenepb, KOraa Bbl NONYUYNIN /IEMEHTAPHbIE 3HAHMS O TOM, YTO NPeACTaBNseT co60/ OKHO Bbl-
BoZa nporpaMMbl SPSS 1 Kak ¢ HUM paboTaTb Ha O6BLEKTHOM YPOBHE, MPULL/IO BPeMs 3arns-
HYTb BHYTPb CAMMX O6bEKTOB 1 HAaYyUNTbCA M3MEHATL UX. Hac 6yAeT MHTepecoBaTb CTPYKTypa
TabnuL, U AuarpaMm, MockosibKy OT TOro, Hacko/fibko yAO6HO MpeacTaBfeHbl 3TV 3M1eMeHTbI
BbIBOAQ, 3aBUCUT YA,0604NTAEMOCTb BbIBOAVMBIX AAHHbLIX B LEMIOM. B 3TOl KHUre Mbl He 6yaemM
paccmaTpvBaTth Bce Mpoueaypbl, U3MeHsoLWw e npeacrasneHne Tabnuy, U guarpaMm, OfHaKo
3HAHWi, KOTOpbIe Bbl MOMY4YNTE, BMOJHE AOCTAaTOYHO A/ KOMKOPTHOW paboThl ¢ pesynbTarta-
MW uccnefoBaHWi. PegakTmpoBaHue AvarpaMm onucbiBaeTcs B rnaee 5.

B nepByio ouvepedp HEOOXOOAMMO YACHUTb MNPUHLMN NOCTPOeHUs Tabnuy. O6blyHO SPSS
co3gaeT Tabnuubl aBTOMaTUYeCKM, CaMOCTOATE/IbHO pellas, Kakue rnokasatenv pasMecTuTb
B CTPOKax, a Kakme — B cTonbuax. KoHeyHO, He Bcerga yAo6HO nonaratbcs Ha BblI6Op Mnpo-
rpammebl, U Ana aTmx cnyvaes SPSS npegnaraet cpeacTsa pefakTMpoBaHma Tabnuy,. Cneagyet
OTMEeTUTb, YTO CpeacTBa pefakTMpoBaHusa Tabnuy, SPSS 3HaunTeNbHO COBEpLUEHHEE BO3MOX-
HocTeli Word.

UTo6bl MOMPaAKTUKOBATbCA B pefaKTMpoBaHUM Tabnuu, cHOBa obpaTumcs K Tabnuue conps-
YXEHHOCTM MoN X X0661 X Knacc (M3 ¢haiina npumepa cross.spv). Ecnm Bbl ycnenu nopaboTartb
C 3TUM paiiiom, 3aKpownTe ero 6e3 cCoXpaHeHUs U BHOBb OTKPOWMTE, YTOObI BEPHYTb €ro npex-
HWIA BUA. B Tabnuue conpsbkeHHOCTU (M3 dhaiina cross.spv), npmBeaeHHol Ha puc. 2.10, SPSS
no ymonyaHuio pasmellaeT fAaHHble 0 X066u yyalmxcsa B cTonbuax, a o nosie u knacce —
B CTpokax. HecMoTpsi Ha TO YTO B MOAOGHOM MNPEACTaB/EHUN HET HUYEro HemnpaBW/LHOTO,
MOryT CyllecTBOBaTb CUTyaLlUuW, Korga AJ18 HarfisgHOCTU noTpe6oBanock 6bl pacnosioXuTb
[aHHble B Tabnmue no-gpyromMy. Mpu aToM caMy aHHble HeO6XOAVMMO OCTaBUTb HEU3MEHHbI-
MU, NOCKO/IbKY OHU SIBASAOTCSA pe3ynbTaToM aHanm3a.

Tn6nnun conpsXxeHHoeww non ‘ xob6m ‘ knacc

YacTora

X066

Knacc criopt KOMMbIOTEP ~ MCKYCCTBO Wroro
1 non XEH 6 5 3 14
MYX 1 7 1 19
roro 17 12 4 33
2 non XEH 6 6 9 21
MYX 5 7 2 14
Wroro 1n 13 n 35
3 non XKEH 3 8 15 26
MYX 2 4 0] 6
roro 5 12 15 32

Puc. 2.10. NcxopgHasa Tabnmua ConpsyKeHHOCTM

B cTonbuax paccmarpuBaemMoii Tabnmubl Nepeyvncnedbl Xo66m yyauimxcs (CnopT, KOMMbITEP,
WCKYCCTBO), a Kaxx[an CTpOKa COAEePXUT ABa YPOBHS 3aro/ioBKOB: HOMep knacca (1, 2, 3) v non
yyeHuka (KEH, MYX). Ana kax[oro 3arosioBka nepBoro ypoBHA nepebpaHbl BCe BO3MOXHbIE
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BapuaHTbl 3aro/iloBKOB BTOPOro ypoBHSA. [laHHas Tabnvua fiBNseTca OAHOCMOMHOM (cno —
K/acc), N0O3TOMy Mbl cpasy nepeiiiemM K opraHmsauum cTonbuoB 1 CTPOK.

[.na Toro 4to6bl BEINOMHATL Kakne-mbo aencTsus ¢ Tabnvueid, Heo6XoAMMO OTKPbITb ee A/1s
pepakTnposaHua. CnefyeT HaBeCTU Ha Hee yKasaTeslb MbIW W LW efKHYTb NPaBoii KHOMKOVA.
B OTKpbIBLIEMCA MEHIO Bbi6paTh VI3MeHWUTb cogepkmmoe. [OCTyMHbI ABa peXxuMa pefakTmpo-
BaHWA: B cpeacTBe MpocMOTpa — HEMOCPEACTBEHHO B OKHE BbIBOAA, B OTAENbHOM OKHe — B OT-
KpbIBLLEMCA OKHe MobunbHas Tabnvua. B OkHe BbiBOAA YAOGHO pefakTMpoBaTb Hebosblune
Tabnuupbl, a gns 6onbWwMX TabnuL, nydwe BblGMpaTb MNYHKT B oTaensHoMm okHe. MNpu Bbibope
No6Oro 13 aTMX MYHKTOB Ha 3KpaHe MCYe3HYT MaHen WHCTPYMEHTOB, a B CTPOKE MeHI0 Mos-
BMTCA HOBOE MeHI MobunbHasa Tabnvua. Kpome TOro, M3MeHUTCA Habop AOCTYMHbIX KOMaHA,
MeHlo. [lanee 6yAyT paccMOTpeHbl KOMaHAbl MOBEepHYTb BHYTPEHHWe MeTKW CTon6uos, Mosep-
HyTb Hapy>Hble METKM CTPOK, TPaHCMOHWPOBATb CTPOKW K CTONGUbI 1 Tons BpalleHWs MeHHo
Mo6unbHaa Tabnuua n dopmart.

BeposiTHO, Bbl Y& 06paTu/ivM BHMMaHWe Ha TO, YTO LIMPUHA CTONOGLLOB paccMaTpyBaeMoi
Tabnuubl ropasgo 60sbLie, YeM HeobXoAMMO O/ OTO6paXeHUs coAepawimxcs B Hel 4Yn-
cen. ITo 06bSACHAETCA TeM, YTO AOMNONHUTENbHOE MPOCTPAHCTBO 3aHATO UMeHaMu (MeTKaMu)
cTon6uoB. ECNM M3MeHUTbL Hamnpas/ieHMe TeKCTa MeTOK CTO/M6LOB, TO €CTb MPUMEHUTb K Ta-
6nnue komaHay ®opmat »IoBepHYTb BHYTPEHHVE METKM CTOMGLOB, hopMaTt TabnuLbl CTaHeT
6onee KOMMakTHbIM (puc. 2.11).

[Onsa Toro uto6bl BOCCTAHOBUTL MpeaplayLimii popmart, A0CTaTOYHO Bbl6paTh YKa3aHHYO KO-
MaHAay ellle pas. AHaNOMMYHbLIM 06PAa30M MOXHO M3MEHSATb (POpPMaT CTPOK, TOSIbKO B 3TOM
cnydyae HY)XXHO B MeH0 ®opmart BbliGMpaTb KOMaHAy MOoBepHYTb HapyXXHbIE METKA CTPOK.

Kak y)e roBopuioch, Npu co3gaHuy Tabnunubl COAepXXMMOe ee CTPOK U CTOM6L0B HasHava-
eTca MporpaMMoii aBTOMaTUYecKU. ECM Bam HEO6GXOAMMO W3MEHWUTb PacrosfioXeHne KaTe-
ropvii B Tabnuue, cneayeT BOCMO/b30BATbCA KOMaHAOW TpaHCMOHMpPOBaTb CTPOKU U CTOM6LIbI
nnu Monsa BpallgHys. MepBas MeHSeT MecTaMy CTPOKM U cTON6LbI, pe3y/nbTaT ee NpUMeHeHUs
K paccmaTpuBaemMoii Tabnvie nokasaH Ha puc. 2.12.

Ta6nuua conpsikeHHoCcTU non ‘' xo66u *knacc

YacTora

X006U ° Ta6nuua conpskeHHOCTU Non *xo66u ‘ knacc
=4
" g 8 E YacTota
g z g Knacc
S g g 1 2 3
Knacc =
1 non XEH 6 5 3 14
MYX n 7 1 19 rion g ron g non g
Viroro 7 12 4 B . £, x £ S
2 non  XEH 6 6 9 2 o, 3 £ =z
MYX 5 7 2 14
Viroro n 13 1 s x066u  cnopt 6 1 17 6 5 1 3 2 5
3 on KEH 3 s 15 25 KOMMbIOTEP 5 7 12 6 7 13 8 4 12
MY 5 4 o 6 VICKYCCTBO 3 1 4 9 2 1 15 0 15
roro 5 12 15 Viroro 4 19 3B 24 14 FH 26 6 X

Puc. 2.11. Tabnuua conpsikeHHOCT  Puc. 2.12. Tabnuvua ConpsikeHHOCTU nocre
rocrie NoBOpoTa MeTOK CTONOLIOB rnepecTaHOBKWN CTPOK W CTONOLIOB
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BTopasi KomMaHza No3BoseT OCyLecTBUTL Gosee rMbKytlo peopraHuzaumio Tabnuubl. Mpu ee
BbIGOpE Ha sKpaHe NosB/seTCcs HOBOE OKHO Mons BpalleHus (puc. 2.13), B KOTOPOM Bbl MOXe-
Te 334aTb COAEPXKMMOE BYAyLIMX CTPOK U CTON6L0B. KoMaHaa Mons BpalleHus Takxke npegHa-
3HaueHa A1 peopraHu3alin C/oes.

I'ift Monsa BpaweHns T (]

MoﬁmanaﬂlaGnmu,a

Puc. 2.13. OkHo lMonsa BpaLleHus

PeopraHuzaumsa Tabavusl NPou3BOAUTCS C MOMOLLbIO oceld. MNog, ocklo CTPOK ByaeM NOHMMaTb
cTtonbeu, cogepxawnini metkn ctpok (ROW), a nog ocbio CTONGLOB — CTPOKY, COAEPXKALLYHO
MeTkn ctonbuos (COLUMN). B Hawem npumepe Ha ocu CTON6LLOB HaxoauTes MHdopmaums
0 HOMepe KJlacca M MoJsie yyalinxcs, a Ha Ocu CTPOK — 06 X X066MU.

B okHe lMonsi BpauweHuss nmetrotca naHenm ROW (Ctpoka) n COLUMN (KonoHka), cooTBeT-
CTBYHOLLME OCU CTPOK N OCU CTONOLOB. Bbl MOXeTe MeHATb MOOXEHME METOK, NepeTacknsas
MbILW b (YOepXMBas HaXaTol ee 1eBY0 KHOMKY) LBETHOW KBaApaTuK ¢ Ha3BaHMEM MepemMeH-
Holi (mon, knacc, Xo66un) B npeaenax o4HOM OCYM UM C OOHOW Ocu Ha Apyryto. Ecnm Bbl Xo-
TUTE, K NpYMepy, MOMEHSTb MecTaMm Kiacc 1 Mos yyalinxcs, [OCTaTOYHO nepeTawnTs B OKHe
Monsa BpaLleHUs 3HAYOK NepeMeHHOM Mon B MycTyo SUeliKy npasee NepemMeHHol’ knacc. B aTom
C/lydae Mos OKaXKeTcsl 3arofloBKOM MEPBOro YPOBHS U Kaxaas MeTKa nepemMeHHol non 6yaet
copaepXaTb 3 METKU NMepPemMeHHON Kracc.

MOXHO TaKXe peopraHu3oBbIBaTb NEPEMEHHbIe, MepeMeLLas COOTBETCTBYIOLME KBaZpaTHble
3HAUYKN C MMEHAMW NMepeMeHHbIX MeXay OCAMU CTPOK 1 CTONG6LL0B. Tak, eciiv BaM HeO6X0AMMO
caenaTb Mo nepeMeHHol BTOPOro ypoBHSA A1 KakA0ro 3HadeHus nepemMeHHon xo66u, cneay-
eT nepeTalnTb NepemMeHHyo Mos rnog, 3HauoK NepeMeHHoN Xo66M.

YacTo BO3HUKAET Heo6XoAWMOCTb YAANEHMs NUWHUX CTON6LUAa WAU CTPOKM TabnuLbl.
[na 3TOro AOCTaTOMHO BbIAENMWTL 3arofIOBOK LLEMYKOM /IeBOM KHOMKU MbIWW U 3aTeM OT-
KPbITb MEHIO LLENYKOM MPaBOi KHOMKW. B pacKpbIBLUEMCA MEHI0 HYXXHO Bbi6paTb KOMaHmdy
Bbl6path »Auelikn gaHHbIX M MeTKU. byaeT BblAeneHa COOTBeTCTBylOW,as 06/1acTb Tabauvupbl.
HaBepas ykasaTenlb Ha BblAENEHHYH 06/1acTb, NPaBO KHOMKOW MbILLIW CHOBA OTKPOKTE MeHIo
1 Bbi6epuTe BbipesaTb UM OUMCTUTL AN1S YAIEHWS.

Kak Bbl yXe ycnenu 3ameTuTb, AaKe AN Takoi NpocToil Tabnuubl, Kak 3Ta, CyllecTByeT
60/1bLLIOe KOMNYECTBO BapuaHTOB peopraHusalmm. Camblii NPOCTOM CNoco6 HayunTbCs peop-
raHM30BbIBaTb TabANLbl — MO3KCMEPUMEHTUPOBATL C HMMM, BOCMO/Ib30BABLIMCH MPMMEPOM
Cross.SpVv UM CBOMMU pe3ysibTaTtamiu.
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CoxpaHeHune, 3KCMnopT, NepeHoc n nevyatb
pPe3ynbTaToB

[Nocne pepakTMpoBaHUsA COAEPXMMOro OKHa BbiBOAA B COOTBETCTBUU C BallMMWU npegnoyte-
HNAMKN Yy BacC, BEPOATHO, BO3HUKHET XXeslaHWe COXpaHWUTb pe3ynbTaTt AnAa ,qaanel‘ZLuero nc-
NoN1b30BaHWA.

CoxpaHeHue pe3y/ibTaToB

B oTnnume ot dhaiina gaHHbIX, haiin BbiBOAA MMeEeT paclumpeHne .spv. Jna coxpaHeHus darina
BblBOAA B MeHto File (®aiin) Boibepute kKomaHay Save (CoxpaHeHMe), B NOSIBUBLUEMCS Aua-
/IOrOBOM OKHe 3ajainTe nms haiina n wenkHnTe Ha KHomnke Save (CoxpaHuTb)l

NMoMmnmo coxpaHeHus nporpamMmma SPSS no3BosseT aKCMNOPTMPOBaTh BbIBOA B Apyrve dop-
matbl (Hanpumep, Word), nepeHecTu ero B Apyroi AOKYMEHT MM HanevyaTaTb Becb hann
BbIBOJA W €ro BblAeneHHble pparMeHThl. Mepes 3TUM HacTOsiTE/IbHO PEKOMeHAyeTcs o6ay-
MaTb, CTOUT N1 MepeHOCUTb WAW MnevyataTb Te WX UHble parMeHTbl BbiIBOAA, MOCKOJbKY
McKaTb MOJie3Hy MHopMaumio cpeam 60MbLIOro 06beMa HEHYXHbIX Tabnul, Kak npasuno,
[0BOJIbHO C/I0XHO.

UTo6bl BbIAENUTL A5 3KCMOpTa, NepeHoca Unu neyvatyu parMeHT BbIBOAUMbIX AaHHbIX, Bbl-
MoOJIHNTE B OKHE BbiBOAA /1I060E N3 TPeEX AENCTBUIA:

» LeNKHMTE Ha 3aro/loBKe UM 06bEKTE NepapXmnyeckoil CTPYKTYPbl, PacrosioXeHHOW B ne-
BOV YacTu OKHa BblBoAA. [MpW LLeNYKe Ha 3arofioBKe BbIGPaHHLIMU OKa3blBalOTCS BCE 06b-
€KTbl, PacrnosfioXeHHble Mof, 3TUM 3aro/I0BKOM.

» Cnoco6om, onncaHHbIM B NnpeablayllemM MyHKTe, BblAeIMTe OAUH OOGbEKT, a 3aTeM, yaep-
xusasa knasuwy Shift, BbigenntTe gpyrol o6bekT. B pesynbTate BblOpaHHbIMU OKaXXyTCs
BCE O6GBEKTbI, PACMOIONKEHHbIE MEXAY HUMWN.

~  Bblaennte ogvH o6beKT, a 3aTeM, yaepxusas knasuuwy Ctrl, noouepegHo Bblaennte Bce
061beKTbl, NpeAHa3HayYeHHble A1 neyatu. ITOT CNoco6 OT/IMYAEeTCs OT NMpeablayLlero Tem,
UTO MO3BO/SET BbIGUPATL HECMEXHbIE 06BEKTbI.

dKcnopTupoBaHMe pe3y/ibTaToB

HauuHas c Bepcun 11.5, nporpamma SPSS npeaoctaBnseT BO3MOXHOCTb COXpaHeHUs harinos
BblIBOAA W B 60/1ee NPUBbIYHOM 715 MHOIMMX hopmare TeKCToBoro pegakropa Word. [insa atoro
B MeHt0 daiin BbiGepUTE KOMaHAy JKCMOpPTMPOBaTb. Ha 3kpaHe MOSABUTCA AMaOroBOe OKHO
3KcnopTnpoBaTh BbiBOA, (puc. 2.14). B 3ToM OKHe Heobxoammo B o6nactu [IOKyMEHT B pac-
KpbiBatoLemMcs cnucke Tun Bbi6paTe NYHKT Word/RTF file (*.doc). B none Wmsa dhaiina Beectn
MMSA HOBOrO (halina 1 3afatb MeCTO ero pacrofiokeHus, LWenkHyB Ha KHornke O63op. [onon-
HUTENbHO C MOMOLLbIO NepeksyaTens IKCNopTUpyemble OObeKTbl MOXHO BblOpaTb OOBLEKTbI
ana akcnopTta (06bIYHO Bce BuAMMbE 06bEKTHI MU BbiaeneHHble 06bLEKTbI). A MpYM NOMOLLM
KHOMKM V3MeHWUTb napameTpbl (B 0651acTv [JOKYMEHT) YCTaHOBUTbL 60nee TOHKME HaCTPOMKU
napamMeTpoB 3KCNOPTUPOBaHUA AOKyMeHTa. [locne OKOHYaHWS HacTPOWKWM B 3TOM AManioro-

1B 6oriee paHHMX Bepcusix halisibl BbIBOAA UMENM pacluMpeHre .Spo. [1s Toro Ytobbl UMETb BO3MOX-
HOCTb OTKpbIBaTb Takue halisibl, HEOGXOAMMO YCTaHOBUTL MoAy/b Legacy Viewer. EFO MOXHO CKa-
yaTb C caita WwWw.Spss.com Mo ccbiike http://support.spss.com/ProductsExt/SPSS/Documentation/
Statistics/LegacyViewer/LegacyViewerEnglish.zip.
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B NepeyHe 0ObEKTOB ToueyHbl puUcyHOK. MepeHoc Tabnuubl 13 SPSS B Word Kak pucyHka
rapaHTMpyeT COXPaHHOCTb ee hopmaTta, HO /iMLIaeT BO3MOXHOCTU pefakTupoBaTb Tabnuuy.

MeyaTb pe3y/bTaToB

Mocne BbiAENEHUs NpeAHa3HaYeHHbIX A5 neyatv 06HEKTOB B MeHo daiin BbiGepuTe KomaH-
oy MpeapapuTtenbHbIA NPOCMOTP A1 NPOBEPKM PACMONOXeHUs pesynbLTaToB Ha Gymare. Mpu
Heo6X0AUMOCTU MOMEHSIiTEe OPUEHTALMIO INCTOB C KHWKHOI Ha afib6OMHYt0. LLlenkHuTe Ha
KHOmMKe MeuaTaTb. Ha aKpaHe MOSBUTCS CUCTEMHOE AMa/IOrOBOE OKHO, C MOMOLLbI0O KOTOPOro
MOXHO BblGpaTh MPUHTEP (B C/lyyae, ec/iM Ha KOMMboTEpPE YCTaHOBMEHO 6osiee 0AHOro NpPUH-
Tepa), a TakKe AvanasoH nevatu, onpeaensiowmii, cneagyeT neyatats BCe AaHHble UKW TOMBLKO
BblZe/IeHHble (hparmMeHTbl. Korga Bce napamMeTpbl YCTaHOB/EHb! HYXHbIM 06pa3oM, LW eKHUTe
Ha KHonke OK ans 3aBeplueHus npoLiecca.

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

3 CospaHue n pegaktnpoBaHue
doans/ioB AaHHbIX

38 CTpykTypa thaiina gaHHbIX
48 BBon4 gaHHbIX

49 PepnaktnpoBaHne gaHHbIX
51 Mpumep dairina gaHHbIX

3Ta rnaea NOMOXeT BaM caenatb NepBblii War K CTaTUCTUYECKOMY aHa/In3y — BBECTU [aHHble
B nporpamMy. Kak Bbl y>Ke 3HaeTe 13 npeaplaylieil rnasbl, B SPSS ana ynpasneHus faHHbIMU
ncnosib3yeTcs cneymanbHas nporpaMMma — peaakTop AaHHbIX. OKHO pefakTopa AaHHbIX npes-
cTaB/isieT cob0oli 3NEKTPOHHYO TabnuLy, B KOTOPOIA CTONGLbI OTPaXakT nepeMeHHbIe, a CTpo-
KN — 06beKTbl (Cnyyamn). Ha nepecevyeHnn CTPOKM M CTONOLA HAaXOA4UTCA siueiika, B KOTOPOWi
coxXpaHsieTcsi 3HaueHne nepemeHHol (ctonbua) ans AaHHOro o6uLekra (CTpoku). Ans paboTsl
¢ Tabnmuamu, He ymelLaloLWMUCS B Npeaenax okHa, NpeycMOTPeHbl BEPTUKa/IbHbIE U FOpU-
30HTa/IbHble MOMOCHI MPOKPYTKM, a Takke aBToOMaTuyeckume PyHKLUM nepexoda K 3adaHHbIM
nepemMeHHoOM NI O6bEKTY.

[aHHaa rnaeBa B KHWre nepeas U3 coAepXalluMx MnollaroBble npoueaypsl. B HMX npueeaeHa
nocnenoBaTelbHOCTb AENCTBUI, HEOGXOAMMbIX A5 BBOAA AaHHbIX B KOMMNbIOTEp. B KauecTBe
npumepa mbl 6yaem ncnosb3oBath harin exOl .sav, yNmOMMHaBLUMIACA B rnase 2 1 cogepaiimi
pasHoo6pasHyo MHpopMaumio o 100 wkonbHMKax, obydaroumxea B Tpex knaccax. Kak yxe
yrnoMuHanocb, rotosble haiisibl NPMMEPOB MOXHO 3arpy3nTb ¢ Beb6-caiiTa http://www.piter.com/
download.

CTpyKTypa hansia gaHHbIX

Mepen Tem Kak HadyaTb BBOJ, AaHHbLIX, HEO6XOAMMO onpeaenvTb CTPYKTYpy 6yayuiero daiina.

[ns 3TOro Bbl A0O/KHbI OTBETUTL cebe Ha BOMPOC: Kak 6yAyT UCMO/b30BaTbCs B aHa/IM3ax Te

WY NHble NepemMeHHble? K coxaneHuto, MHOrve Mnosb3oBaTe/l HaunmHalT 3a[yMblBaTbCs 06

3TOM ropasfio No3xe, Yem crieyeT, N B 3TOM KPOEeTCs MpuuMHa MHOMMX oWwn6oK npu nposese-

HUWN aHa/IM3a AaHHbLIX: YeM C/IOXKHee NfaH uccneoBaHus, Tem 60/blle BepOSTHOCTb TOro, UTo

n3-3a Heo64yMaHHbIX AeCTBUIA uccnenoBaTens OHO 3aBEPLUMTCS Heyaadeid.

WNTak, nepeoe, UTo cneayeT cAenatb, — onpeAenvTb nocnefoBaTe/lbHOCTb AeCTBUI Npu o6pa-

60TKe AaHHbIX. KpoMe Toro, Heo6XoAMMO YeTKO MNpe/cTaBnTb ce6e CTPYKTYPY U B3aMMOCBS-

31 MepeMeHHbIX B BalWleM MfaHe uccnenosBaHus. [anee nepedncrieHbl Haubonee XapakTepHble

ONs PaiinoB AaHHbIX OWWGKA U HEAOCTaTKU:

» OTCYTCTBYIOT K/lOUEBbIe MepeMeHHble (MoJ, Bo3pacT U T. M.), ABAsALLMECS OCHOBOM ANs
aHanuza.

» [lepeMeHHas MaIoXo OTPaXaeT CoAeKaHe COOTBETCTBYHOLLLER peanibHOM BeNMUYMHBI (Hanpu-
Mep, Ha C/OXHbIi BOMPOC NPeAyCcMOTPEHO TO/bKO [ABA BapuaHTa OTBETA: «Za» U «HET»).
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» [py 60MbLIOM KOSIMYECTBE HE3aBUCMMbIX MEPEMEHHbLIX OTCYTCTBYIOT 3aBMCMMble Mepe-
MeHHble, oTpaxkaloLue uenb uccrieaoBaHms (MM Hao6opoT).

» HenocTaTouHO HE3aBUCUMMbIX MEPEeMEHHbIX, BAMSIOWNX Ha 3afaHHYI0 3aBUCMMYIO MNepe-
MEHHY!O.

3TV NpuUMepbl AEMOHCTPUPYIOT, YTO 3a/I0rOM ycrnexa Kak WUccnefioBaHus B LIENIoM, TaK U CO3-
haHua alina AaHHbIX B YaCTHOCTU SIBASIETCA TLLATeNIbHO MPOAYMAaHHbIN BbI6OP CTPYKTYpPSI
[OaHHbIX.

CnepyeT OTMETUTb, YTO CTPYKTypa ¢haiina faHHbIX JO/MKHA COOTBETCTBOBAaTb MaHy nccneno-
BaHWA. B TO XKe BpeMs MnaH uccnefoBaHUs f0/MKeH GbiTb COCTaBMEH Tak, YTOGbI €ro UCXOAHbIe
JaHHble MOXHO 6bllo 06paboTaTh B COOTBETCTBUM C 3a4a4aMu M runoTesamMn nccnefoBaHus.
Camblli oNTUMasbHbIA M NPOCTOM MyTb O6ecneyeHUs 3TUX COOTBETCTBUI — onpedeneHve
CTPYKTYpPbI AaHHbIX Ha 3Tarne nJaHUpOBaHUS UccnefoBaHus, elle A0 nx cbopa. 3TO NO3BOANT
n3bexarb 60bLINHCTBA TUMNYHBIX OLIMGOK, OTHOCALLMXCA KaK K NjaHUpOBaHWIO UccneaoBa-
HUS, TaK U K opraHuM3aumn AaHHbIX.

Ha aTane nnaHMpoBaHMA UCCNeoBaHUA CTPYKTYpPa AaHHbIX MOXET ObITb 3a/aHa B BUAE Npea-
BapuTENbHOIO CNu1cKa NepemMeHHbIX ¢ yKasaHUeM X TUMNOB U Anana3oHOB BO3MOXHbIX 3HaYe-
HUI, HanNpuMep Tak, Kak B Tabn. 3.1.

Ta6nunua 3.1. MNpenBapuTesbHbIA CINCOK MEPEMEHHbLIX

N9 Ha3saHve Twvn Jurana3oH BO3MOXHbIX 3Ha4YeHW
1 VoeHTUMKALMOHHBIM HOMep — HOMMHasbHas 1-100
2 Mon HomnHanbHas 1-XeH: 2— myxX
3 Knacc HomnHanbHas 1—A2—E53—8B
4 Mpeanonaraembii s HomuHanbHas 1— rymaHuUTapHbIii: 2 — 3KOHOMUYECKUIA:
MOCTYr/IeHVs By3 3~ TEeXHWYECKUIA: 4 — eCTeCTBEeHHOHay HbI
5 BHeLLKO/bHbIe yBeveHus HomuHanbHasA 1— CropT: 2 — KOMMbHTEP: 3— WUCKYCCTBO
6—10V Mokasaresn TectoB 1-5 KonnyecteseHHas 1-20
; LA BRITK

n CpepHuii 6ann 3a 104 kiacc  KonmyecTBeHHas 35

12 CpepHuii 6ann 3a 1l-iknacc  KonmuecTBeHHas 3-5

Kaxpaas nepemeHHas — 3TO 3HauUMMoe A/ UccnefoBaTens OCHOBaHWe, MO3BO/IsOLLEe OTNU-
uaTb 06bEKTbI APYr OT Apyra. Ha npeasapuTesisHOM aTane cieayeT BblAendTs [Ba Tuna nepe-
MEHHbIX: KO/IMYECTBEHHbIE U KaTeropuasibHble (HOMUHasbHbIE). KONMYecTBeHHast nepemMeHHast
Nno3sonsieT pasnnyaTb 06bLEKTbI MO YPOBHIO BbIPXEHHOCTU HEKOTOPOro CBOWCTBA, Harnpu-
Mep: cpegHuii 6ann OTMETKM, TECTOBLI Nokasatenb U Np. NaeHTuhukaumns KonmuyecTBEHHbIX
nepemMeHHbIX Ha NpeaBapuTeNbHOM 3Tarne He COoCTaBnseT TpyAa: O6bIYHO OHW COOTBETCTBYIOT
TOMy, YTO McC/eaoBaTe/lb HAMEPEBAeTCs U3MepuTb. BTopoit Tun — kateropuasbHble (HOMMU-
Ha/lbHbIE) NnepemeHHble. O6bLIYHO OHU UCMOJbL3YIOTCA KaK OCHOBaHWUS A1s AefneHns 06beKToB
(MCcNbITYeMbIX) Ha FPYNMbl UM KaTeropuun: rnos, Knacc, Bo3pacTHas KaTeropws, ypoBeHb Ao-
Xofa n np. TunnyHas owmnbKa HauMHaLWero nccneaosartens — UrHopupoBaHne BO3MOXHbIX
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OCHOBaHWt ANs AeneHns O06bEeKTOB Ha FPyMMbl KaK CamoCTOSITe/IbHbIX HOMUHA/bHLIX Mepe-
MEHHbIX B CTPYKTYpe AaHHbIX.

BaXXHbIM CBOMCTBOM HOMMWHAIbHbLIX MepeMeHHbIX ABASETCA BO3MOXHOCTb UX NpeacTaB/eHuns
B Buae Habopa uenbix yncen. Hanpumep, Tpem BUAaM BHELLKO/bHbLIX YBAeYeHUn (Xo66m) yya-
LmMXcs (CNOpT, KOMMbIOTEP, UCKYCCTBO) MOXHO COMOCTaBUTb 4Yncna 1, 2 u 3 COOTBETCTBEHHO.
Uncnosoe npeactasneHne AaHHbIX B KOMMbIOTEPHBLIX NporpaMmmMax Bcerga npeanodtutesisHee
CUMBOJIBHOIO, MOCKO/IbKY 06paboTka uYncesl NponUcxXoamT 6bicTpee, NpoLle U C MeHbLUEen Be-
POSATHOCTbLIO OWKNGOK. Kpome TOro, 4mcrioBoe npeacTaB/ieHVe ferko MoanuumpoBsatb: Bbl
MOXeTe MnepeHasHaunTb YMcna, COOTBETCTBYIOLLME CO34aHHbLIM 3/leMeHTaMm, a Takxke (4To ua-
CcTO TpebyeTca Ha NpakTuke) 6e3 Npobsem BKIOUYMNTL B aHa/IM3 HOBbIE 3/1eMeHTbl. Hanpumep,
ecnu B rpynne oKaxeTcsa yyalyuiics, yBneuyeHne KOTOPOro He COOTBETCTBYET MepeUuncieHHbIM,
Oy[eT NoMesHo BK/IUYMTL B MEPEMEHHYIO0 X006M KaTeroputo ¢ HassaHueM Apyrve u NpucBOUTbL
el uncno 4. 3Ta onepayus paccMoTpeHa nogpobHee B rnase 4.

MopsaoK co3gaHns nepeMeHHbIX TakXe BaXeH Mpu BBOAE AaHHbIX. 34ecb crefyeT npuaep-
XXMBATbCA MPOCTOro npaswia: Hanbosnee BaKHbIe W 4acTO UCMOJb3yeMble NepeMeHHbIe [0/MKHbI
HaxoAWTbCA B Havane ¢haiinia, AN OCTa/lbHbIX AAaHHbIX MOPSAOK CNef0BaHUA He CTO/b BaXKEH,
OfHaKO peKOMeHAyeTCs 06beAVHATL UX B FPYMMbl N0 UX «PU3NYECKOMY CMbICy». Yalle Bcero
B Havano chaiina cnenyeT NoMeLLaTb KaTeropnasibHble NepemMeHHbIe, KOTOpble Janee npeanonara-
eTca UCNob30BaTh AN AeNeHNs 06BHEKTOB (MCMbITyeMbIX) Ha Fpynnbl, HaNpymMep: Nos, cemMenHoe
nonoxeHwe n np. [anee MOXHO NepeyvncnsaTb OCTaslbHble CBeAeHUs, a Tormyeckoe obbeanHeHne
nepemMeHHbIX NMPON3BOAUTL B 3aBUCMMOCTU OT TOrO, Kakme acrekTbl OHU OTPaXKatoT.

[anee npuBeAeM WHCTPYKLMKU, C NOMOLLBIO KOTOPbLIX Bbl CMOXETe MPUCTYNUTb K OCBOEHUIO
nporpamMmmsl SPSS.

WA 1 MepBoe, 4TO HEOGXOAUMO caenaTb, —3anycTuTb Nporpammy SPSS. B OTKpbIBLLEMCS
| AnanoroBoMm OKHe BbiGopa pexuvma paboTbl LenKHUTE Ha kHonke OTMeHa. Bbl no-
NyynTe OOCTYN K OKHY pefakTtopa AaHHbIX (puc. 3.1).

®daiin MpaBka Bua [aHHble [MpeobpasoBatb Ouanm3 Mpsamoli MapkeTuH Epadimka Cepsuc OkHO CnipaBka
amwra» b4dTun"aa Bl¥ % 9%

*2~—~— [nokasaHo O nepemeHHbIX 13 O

nep rep rep rep rep nep P j e

<t—. . . ..r >

JaHHble  [epemMeHHble

Mpougeccop IBM SPSS Statistics rotos

Puc. 3.1. cxoaHblii BUA, OKHa pegakropa AaHHbIX SPSS

LA 2 MepeignTe Ha BKIaAKy MepeMeHHble, LENKHYB Ha ee Sip/blike MbIlbo (puc. 3.2).

Bknaaka [aHHble, KOTOpas OTOo6pakaeTcs cpasy roc/e 3anycka peaakropa, npegHasHaveHa
0N BBOAA 3HAYEHWUT B co3gasaemblii (haiin AaHHbIX. Bknagka MNepeMeHHble No3BONSeT 3a4aTb
CTPYKTYpY haiina AaHHbIX, TO eCTb ONpeae/nTb MMeHa, METKN 1 CTPYKTYPbI NepeMeHHbIX. 3a-
ro/0BKN CTONBLOB NpeAcTaBNsaioT co60i NapaMeTpbl KaXkAoi M3 NepeMeHHbIX.
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Be3 umeHn! [HabopZcuiHbixO] - pefakTop AaHHbIX IBM SPSS Statistics JD JJS)

chaiin Mpaska Bug [JaHHble [peoiipa3oBaTb AHanm3 [MpsAMO MapkeTyHr Mpadimka CepBMC Qkho CripaBka

Puc. 3.2. Bknadka NpocMoTpa nepemMeHHbIX OKHa peaakTopa AaHHbIX

B cneaylowmx MOLIAroBbIX WHCTPYKLMAX BO3bMEM 3a OCHOBY fJaHHble U3 (haiina exOl.sav.
YacTb €ro cofiepXvMmMoro npvieefieHa B KOHLe [laHHOW rnaBbl. B npoliecce co3aaHus daiina
MOXHO BbIZE/INTb TPU OCHOBHbLIX AEWCTBUA: 3aAaHne MMEeHU NepeMeHHOi, onpeaerneHve ee
napamMeTpoB W BBOA, AaHHbLIX. Heo6s3aTenlbHO MocnefoBaTe/lbHO BbIMOMHATL KaXAblli N3 3TUX
3TanoB ANA KXo NepeMeHHoM; Takoi MopsAoK BbiGpaH NWlb B KauyecTse Mpumepa. Ha
npakTnKe Bam MOXET oKasaTbCs yao6Hee co3faBaTth (haiin AaHHbIX MOPLUUSAMU: cHavYaa NnoJsHo-
CTblO 334aTb MapameTpbl YacTy NepeMeHHbIX, BBECTM MX 3HAUEHWs, 3aTeM 3a4aTb HOBYO Fpynmny
nepemeHHbIX 1 T. A, Mbl e ceiiuac 06paTMMcsl K pacCMOTPEHUIO NapaMeTpoB NepeMeHHbIX.

Nma nepemeHHON

MapameTp VMsa onpeaensieT nMsi nepeMeHHol. UTo6bl 3aaaTk MMS NMepBOi NepeMeHHON, npo-
CTO BBeAUTE ero C Knasmatypbl B TEKYLL YO f4eliKy. /IMsa BTOPOW nepemMeHHOR BBOAUTCA B TOM
)Xe CTonbue nog, MMeHeM MepBOM, TO eCTb BO BTOPOW CTPOKE, UMS TpPeTbeil NnepemMeHHom —
B TPETLEN CTPOKE U T. 4. [19 nepemMeLLeHns Mexay CTpOKaMu Mosb3ynTechk Knaeuwamn J. u |-

Ecnwn Bbl nonb3yetecb 04HOM U3 paHHUX Bepcuein SPSS (Ao 12-i1), BO3MOXHO, BaM He yaacTcs
3a/aBaTb MMeHa NnepemMeHHbIX Kupunnuueii. Huuero crpalwHoro, Habupaiite uMeHa 1 napame-
Tpbl NepPeEMEHHbIX NaTUHCKUMWN BGYKBaMW.

[ns 3a0aHUs MeH Bcem nepeMeHHbIM dhaiina exOl .sav BbIMoMHUTE creayoLye aeii-
cTBUA (A0/MKHA 6biTb OTKPbITa BKNaAKa MepemeHHble pefakTopa AaHHbIX):

1 Bsegute cuMBO Ne M HaXXMUTe Kiasuwly |.
2. BBeguTte c/10BO MO/ N HAXXMUTE KNasuLLy J,.
3. BeawuTe CrOBO KMacc U HXXMUTE KaBuLLly
AHanormyHbIM 06pasoM BBOAATCS OCTaBLUMECSH UMEHa MepeMeHHbIX.

Kak Bbl, HaBepHOE, y)Ke MOHAMN, NMPU Nepexoae Ha CneayloLLyt0 CTPOKY (TO ecTb NMPU OKOH-
yaHUM BBOZA VIMEHU MepeMeHHO) ocTaBLINecs napaMeTpbl NepemMeHHOR aBToMaTUYecKu 3a-
NMOJTHAIOTCS 3HAYEHUSMU MO YMOMUYAHUIO.

NMsi nepemeHHol He SBNSeTCs NPon3Bo/ibHbIM. CyllecTByeT psf, corfalleHuii, KOTopbIM OHO
[OMKHO YA,0BNETBOPSAT:

A ANvHA UMeHN — He 6oree 64 CUMBOJIOB (B PaHHMX BepcUsX — [0 8 CUMBO/IOB);

» B MIMEHM MOTFYT UCMO/b30BaThCA N06ble BYKBbI, LU PbI, CUMBONLI @, #, $, ogHaKo oHO
BCErAa A0/HKHO HauyMHaTbCs C 6YKBbl, @ CUMBO/ «.» (TOYKA) HE MOXET CTOATb B €ro KOHLE;

N MMeHa NepeMeHHbIX O0/HKHbI ObITb Pa3HbIMWU;
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» OyKBbl, BBEZIEHHbIE C UCMO/Ib30BaHMEM BEPXHEro U HUXHEro PerucTpoB, He passmyarTcs,
TO ecTb UMeHa ID, id, Id u iD BocnpnHMUMaroTCA NPOrpaMmoii Kak UAEeHTUYHBIE;

N MMeHa NepeMeHHbIX He A0/KHbl COBMazaTh C KaKMM-NMG0 M3 3ape3epBUPOBaHHbIX C/I0B
(all, ne, eq, to, le, It, by, or, gt, and, not, ge, with).

YTo6bl He 3anOMUHATb BCE OrpaHnUYeHUs, NPOLLE MONb30BATbCS CreayloLWwmMM NpaBuIoM nMe-

HOBaHUA MepemMeHHbIX. M AOMKHO 6biTb KOPOTKMM (He 60nee 8 CMMBO/IOB), HAYMHATLCA

¢ GYKBbI N coflepXaTb TO/IbKO BYKBbI, LIMPbl 1 3HAK NoayepKmuBaHus. I, KOHeYHO, UMeHa He

[OMKHbI MOBTOPSATHLCS.

TN NnepeMeHHOoM

MapameTp Tun onpeaenseT TUN nepemeHHon. Ecnu POKyc BBOAA HAXoAMTCs B cTonéue Uwvs
KaKoii-iM6o 13 co3flaHHbIX MepeMeHHbIX, NepemMecTmTe ero B ctonéew, Tun, HanpumMep, Haxas
Knasuwy Tab, Torga B NpaBoil YacTu sUYeiikKn NOSBUTCS KHOMKa C MHOroTounem. LLlenyok Ha
Hell NPUBOAUT K MOSIBIEHUIO Ha 9KpaHe AMasioroBoro okHa Tvn nepemMeHHoli (puc. 3.3).

| Tun nepemeHHo il

Hucnosa”
O 3ansTas UWvpnHa: 8 .
O Touka JecaTnuHble sHam:

O blayyHas 3anucs
0] [Jara

O fonnap
O6bI6MP. BanoTa

O Tekcrosas
r > I Ormena j ! Crpaska

Puc. 3.3. Amanorosoe okHO Tun nepemeHHo

Kak BuauTe, TEKYL UM TUMOM MepemeHHO aBnseTcs Yucnosas. B noaasnsiollemM 60/bLLNH-
CcTBE C/My4yaeB BaM MNPUAETCS MMETb [e/l0 MMEHHO C YMC/IOBbIMU Aa@HHbIMU. B Tex peakux
cnyvasix, Korga 3HaueHus nepemMeHHbIX MpeacTaBnsioT coboil 6yKBbl UM 6yKBOCOYETaHUS
(cnoBa), HeO6XOAMMO YCTAaHOBUTL MepeksoyaTeNb B NOMOXeHWe TekcToBas. TEeKCTOBble AaH-
Hble, B OT/IMUME OT YUC/IOBLIX, MOTYT BK/OuUaTb B ce6si 6YKBbl U Apyrve CUMBOJIbI, TO €CTb
HEeCTM TEKCTOBYIO WHGopMaLmio. 3TO MOryT 6biTb ® 1O pecnoHAeHTOB, Ha3BaHWe ropoga
W T. N. B yaCTHOM c/flyyae TeKCTOBasi MepeMeHHas MOXET XPaHWUTb YMC/I0, OAHaKO 06paboTka
Takoro «4yucna» GyAeT Npou3BOAUTLCA Tak, Kak 6yATO OHO SIBAsSieTCA TeKCToM. Kak npasurio,
TEKCTOBble MepemMeHHble He nonexart o6paboTke. MO3TOMy KX cnepyeT usberaTb, 3a UC-
K/IOUYEHVEM PEAKMX CllydaeB, Harpumep, Korga AaHHas nepemMeHHas COAEepXWUT MMeHa Moaen
WM Ha3BaHWs FOpPOAOB.

OcTasbHble LWEeCTb TUMOB MEPEMEHHBIX, KOTOPblE MOXHO 337aTh C MOMOLLBIO AAHHOIO rnepe-
K/touaTens, NpakTMYeckn He UCMOJb3yTCA NPy 06paboTKe AaHHbLIX, MO3TOMY Mbl He 6yaem
Ha HWUX OCTaHaB/INBATbLCS.

[MTOCKONbKY BCe NepemMeHHble UMeKT yCTaHOBI’IeHHbIﬁ no ymosiyaHuno Tmn Yucnosas, HUKaKUX
AONONHUTENbHbLIX ,qel7|CTBI/II7I C HUMUM NPOnN3BOANTb HE HYXHO.
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lUnpuHa nepeMeHHo

MapameTp LUvMpuHa No3BonseT 3afaTb MaKCUMa/lbHOE KO/IMYEeCTBO 3HAKOB, KOTOPOE MOXEeT
MMETb 3HaueHue MepeMeHHOl, BKIUas APO6HY vacTb. Hanpumep, LWMPUHA NepemMeHHOW
No (MAeHTUUKATOP) COCTaBNseT 3 3HaKa, MOCKOJbKY YMC/a, KOTOpble Mbl HaMEpeHbl BBO-
OnTb, coaepxaT oT 1 A0 3 3HaKkoB. Ha npakTuke 3apaHee onNpeaenvTb LWMPUHY NepeMeHHo
ropasgo TpyaHee, MOCKO/bKY He BCeraa M3BeCcTHO, Kakue AaHHble HaM MoHaao6buTcs BBOAUTH
B 6yayuiem. MNoaTomy crieayeT 3afaBaTh WNPUHY NEPEMEHHOIR C rapaHTMPOBaHHLIM 3anacom:
€e MOXHO OrpaHuuMTbL NOTOM, Moc/e BBOAA AaHHbIX.

B 60/bLUIMHCTBE C/lyyaeB HET HeOGXOAMMOCTU MEHSTb 3a[laHHY MO YMOSYaHUK LUMPUHY
rnepemMeHHON.

3afaamMm Ans BCexX nepemeHHbIX WNPUHY 3 3Haka.

[ns 3a0aHNs LWMPUHBI NEePEMEHHbIX BbINOMHWUTE criedytolipe AeicTBms:
C MOMOLLIBIO K/aBuLL CO CTPE/KaMu repemectute (PoKyc BBOAA B AUeiiKy CTON6-
ua LLipuHa, COOTBETCTBYIOLLLYIO NepeMeHHol Ne, 1 3a1aiiTe 3HadYeHWe 3. B siuelike
[0/MKHO OCTaTbCs 3HAYEHWE LLIMPVIHBI, paBHoe 3.
HaBeauTe ykasaTenb MbIWM Ha sueliky ctonbua LLMpuHa, COOTBETCTBYHOLLYIO
nepeMeHHoli Ne, HXXMUTE NPaByt0 KHOMKY MbILLW U BbiGepuTe Komnmposar.
MpY NOMOLLM MbILIN BCTaBbTe CKOMUPOBAHHOE 3Ha4YeHue A1 BCEX OCTaslbHbIX
nepemMeHHbIX. 415 3TOro BbiAenuTe sueiikn ctonbua LLUMprHa cCooTBETCTBYHOLLMX
nepeMeHHbIX, HOXKMUTE MPaBYo0 KHOMKY MbILWW U BbIGEpUTE BCTaBUTD.

[po6Haa yacTb umcna

MapameTp JecaTuyHble NpegHasHayeH A9 3a4aHnsa Yymcna AecaTuyHbIX 3HaKoB rochne 3ansaToin
B Cny4yae, ecnun tmn I'IGDEMEHHOI‘/JI Aonyckaet ncnosib3oBaHne ,U,pOﬁHbIX ymcen. [na CTpOKOBbIX
NnepemMeHHbIX 3Ha4eHune B Aavelike JecAaTuyHble aBTOMAaTUYEeCKN ycTaHaB/MBaeTCa paBHbIM Q
a ANna YnCoBbIX MEPEMEHHbIX — 2. Y CTPOKOBbIX MepeMeHHbIX 3HadyeHne napameTpa Jecatnu-
Hble HEAOCTYNMHO A/19 U3MEHEHNA.

Korpa chokyc BBOAA OKasbiBaeTca B sdelike ctonbua [ecaATnuHble, cnpasa MoOsBASIOTCA ABe
KHOMKW cyeTumka. Lllenkas Ha 3TMX KHOMKAax, Bbl MOXETe M3MEHSTb TEKyllee KO/IM4ecTBO
3HAKOB MOC/e 3anaToi. M3HavanbHO Yy BCEX YMC/IOBbIX NMEepeMeHHbIX OHO PaBHO 2.

B dpaiine exOl .sav 3HaKu nocne 3ansaToii Heo6XoANMbI A1 NEPEMEHHbIX OTMETKa 1l M oTMeTKa2,
NnpuvyeM KOMMUYECTBO STUX 3HAKOB PaBHO 2 1 33AaHO MPOrpammoli Nno ymosnyaHuio. Takum 06-
pasom, 3a4ada 3aKnuaeTcs B TOM, YTO6bl YCTAHOBUTL A1 BCEX OCTasIbHbIX YMC/IOBbLIX Mepe-
MEHHBbIX 3HaUeHue napameTpa JecsTnuHble paBHbIM 0. OTMETUM, UTO 3TO He ABNSeTCs Heo6Xo-
OUMbIM, a CNYXUT ANs yA06CTBa 0TO6paXKeHUs AaHHbIX HA 9KpaHe WU B OTyeTe.

[N 3a0aHns Ymicna AecSTUYHBIX 3HAKOB B MepeMeHHbIX BbIMOMHUTE criefytolume Aeii-

cTBUS:

1 C NoMOLLBHO KaBULL CO CTPE/Kamy rnepemectute oKyc BBOAA B siueliky cTon6-
ua JecAaTuuHble, COOTBETCTBYIOLLYIO MepemMeHHol No, 1 ABaxbl LUENKHWUTEe Ha
HKHE KHOMKe cyeTumka. B siueiike A0/MKHO ocTaTbes 3HadveHune, pasHoe O.

C MOMOLLBIO K/aBMLL CO CTPEeIKaMu rnepemMecTuTe (oKyc BBOAA B SUeiKy CTON6-
ua JecsTvyHble, COOTBETCTBYIOLLYIO MEPEeMEHHON MoM, U ABaKAbl LUENKHUTE Ha
HWXHEM KHOMKe cueTumka. B sueiike IO/MKHO OoCcTaTbCa 3HaueHue, pasHoe O.
AHa/orMuHble AelicTBMS NOBTOPUTE A1 OCTa/bHbIX MEepeMeHHbIX, Kpome rnepe-
MEHHbIX OTMeTKa! 1 OTMeTKa2.
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MeTKN nepemMeHHbIX

C nomolbio NapameTpa MeTka MOXHO C034aTb METKY MepemMeHHOW. Kak npasuio, oHa uc-
Nnosb3yeTcs B TeX C/yyasx, Korga CMbIC/T MEPEMEHHON HEeAO0CTATOYHO TOYHO OTPaXKEH B ee
UmeHn. Mo cyTn, MeTKa — 3TO KOMMEeHTapuii K UMEHM MepeMeHHOW. 3aflaHHble MeTKM nepe-
MEHHbIX OTOBPaXatoTCs B OKHE BbIBOAA BMECTO WX MMEH.

Auelikn cTon6ua MeTka npeAcTaBnsaloT co60ii 06blUHbIE TEKCTOBbIE MOJS, B KOTOPbIE Bbl MO-
eTe BBOAUTb TEKCT METOK. [/IMHA MeTKM He AO0/KHA MpeBbllaTh 256 cMMBO/OB. OrpaHu-
UeHUii Ha MCMNoJb3yemble CUMBOJbI HET. HO MOMHMTE O TOM, YTO CAULLIKOM A/IMHHbIE METKU
yXyAWaT ya0604MTaeMOCTb (DParMeHTOB, B KOTOPbIX OHM MPUCYTCTBYIOT. Kak MokasbiBaeT
npakTMka, 20-30 CMMBOJIOB BrMOJIHE AOCTAaTOYHO, YTO6bI OMMCaTb Ha3HaYeHWe MNepeMeHHO.
N yem Kopoue MeTKa, Tem fydlle.

Ecnu kakas-nn6o 13 Haanuceli okaxkeTca A/MHHEee WUPUHbLI CTONBLA, Noc/efHss aBTomaTtu-
UECKM yBenmMunTCcs 00 HeobxoaMMoro pasvepa. Ecnm Bam He o6s3aTeflbHO BU/ETb BCe Haf-
NnUcK LIENIMKOM, MOXeTe 3aaTh WMPUHY cTon6ua BpyuHyto. [1s aTOro noapeauTte ykasatesb
MbILLW K NPaBoii rpaHuiLe a4eikyu ¢ MeTKOIM CTonbua — ykasaTesb NpUMeT BUA, ABYX CTPENOK,
Hanpas/feHHbIX B pa3Hble CTOPOHbI. HaXMUTE NIEeBY0 KHOMKY MbIlIW W, YAEPXNBas ee Haxka-
TOlA, NepeTawmTe NPaeyto rpaHnLLy cTon6La Ha HOBOE MECTO. AHA/IOTMYHbLIM CMTOCO60M MOXHO
nepeTackmBaTb FpaHuLbl N06bIX CTON6LOB U TeM caMbiM ODOPMATL BKNaAKy MepemMeHHble
Mo CBOEMY BKYyCY.

[ns BBOAA METOK BLINOMHUTE CrieaytoLime AeicTBus:

C rMoMOLLbIO K/IaBULLL CO CTPeSIKamm NepemMecTvite hOKyC BBO/IA B fiueliky CToN6-
La MeTka, COOTBETCTBYIOLLIYIO MEepeMeHHOM TecTl, BBeAMTe C/IOBOCOYETAHNE CHET
B YME U HaXXMUTe Knasuily Enter.

C NMOMOLLLIO KNIaBULL CO CTPeNikaMu nepeMectvte (hoKyc BBOAA B siueliky CTonG-
La MeTka, COOTBETCTBYIOLLYIO MEpPEMEHHON TecT2, BBeAWTE CI0BOCOYETAHME YKC-
NOBble Psidbl U HXXMUTE KnasuLly Enter.

[ns nepeveHHol TecT3 BBEAMTE CIOBO C/I0Bapb, 4/18 NepeMeHHOo Tect4 — CloBO
0CBEAOM/IEHHOCTb, O/ MEePeMEHHOM TecTS — C/I0BOCOYETaHME KpaTKoBpeMeHHas
namsTb.

MeTKN 3HaYeHWn nepemMeHHbIX

MapameTp 3HayeHWsi MO3BOMSET YNpaB/isTb HaMMEHOBaHWAMU YPOBHEW (kaTeropuii) nepe-
MeHHOM. Nog ypoBHEM, NN KaTeropuen, NOHNMAaeTCa LeNIounNC/IEHHOe 3HaYeHNe nepeMeHHoM,
nMeroLLLee onpeaeneHHbI cMbicl. Hanpumep, nepeMeHHas Mon MMeeT ABa YPOBHS: 1 — eH
(OKEeHCKMIN) n 2 — Myx (MyXXCKoW). bBykBocoyeTaHUsa MAM C/10Ba, MOCTaB/IEHHbIE B COOTBET-
CTBME YPOBHSIM MEPEMEHHOWM, HanNpuUMep XeH N MyX, Ha3blBalOTCA MeTKaMu 3HayeHwui u oT-
paxaroT CMbIC/T pa3HbIX 3HAYEHU NepeMeHHOW ANna mccneposatens. Hannume meTok 3Hade-
HUIA VUCKNHOUYNTENBHO BaXXHO A5 yA060UMTaEMOCTN pe3ynbTaTOB aHa/M3a, NOCKOJIbKY OYeHb
TPYAHO 3arMOMHUTb CMbICNT 3HAYEHUI BCEX MEPeMEHHbIX, OaXKe eCN UX CPaBHUTENIbHO He-
MHOro. B KpynHbIX gemorpadunyecknx nccnefoBaHMaX KOMYECTBO NePeEMEHHBIX MOXET rnpe-
BbllaTe 100, MOSTOMY METKM 3HaYeHWA ABMAKTCSH MPaKTUYECKN He3aMeHUMbIM CPeACTBOM
pacwmpoBKN pPe3ybTaToB CTaTUCTUYECKOro aHann3a. SPSS Takxe Mo3BOMISAET BK/IOYaATb
METKWN 3Ha4yeHWU B halin AaHHbIX, YTO OYeHb YA06HO Npu ero co3gaHun. AanHa MeTKU 3Ha-
YeHUs orpaHuymsaeTcs 60 cMMBO/aMM, OAHAKO, KaK Mpasuio, Mofnb3oBaTensM [OCTaTO4YHO
1—10 cMMBOOB.
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Kak u B cnyyae co cton6uom Tvn, nepemMeLleHre B siUeiiky ctonbua 3HavyeHust NpMBoOAUT K Mo-
SIBNEHUI0 KHOMKM C MHOrOTOYMEM. ECNU L eNKHYTb Ha Hel, Ha 3KpaHe MOsiBUTCA OUa/ioroBoe
OKHO MeTKM 3HayeHWli, B KOTOPOM MOXHO 3a[aTb METKW A5 pa3/INyHbIX 3HAYeHUA nepemMeH-
HOWM (puc. 3.4).

. MeTKun 3HavyeHnn

Meirai 3 14t

3HaueHve: Mposepka opdorpadmn..
MeTka:
[~YAaTrb~]
OK  j~ OtmeHa J| Cnpaska

Puc. 3.4. AnanoroBoe OKHO MeTKWK 3Ha4yeHni

Janee B KayecTse npumMepa npueeaeHbl AeACTBUS, MO3BONAIOLLINE 3a4aTb METKN 3Ha-

YeHW O NepemMeHHor Non:

1 C nomoLbo KNaBumLL CO CTPe/ikamu nepeMecTmTe (hoKyc BBOAA B siueliky ctonéua
3HaueHsi, COOTBETCTBYHOLLYIO MEPEMEHHON MO, U LLEKHUTE MbILLIbIO Ha KHOMKe
C MHOrOTOYMEM.
B none 3HaueHve BBeAWTE UMCcno 1, HXXMUTe Knasully Tab Ana Nepexoda B nose
MeTka, BBeAMTe Tya CMOBO XEH U LLEe/IKHUTe Ha KHomMKe [J06aBUTb.
B none 3HaueHve BBeAWTE UYMC/O 2, HXXMUTE KnaBuLly Tab Ana nepexofa B nose
MeTka, BBeAMTe Tya CMOBO MyX U LLE/IKHUTE Ha KHoMke [106aBuTb.

[Ns 3aKpbITUS ANAIOroBOro okHa METKM 3HaueHWi LesIKHMUTe Ha KHorke OK.

Mocne 3aaHMa METOK 3HaYeHW NepemMeHHbIX MOsBAsSeTCs elle oAHa YA06Has BO3MOXHOCTb
N3MEHEeHUs BUAA OKHa BKNaAKn [aHHble. ECNn B MeHKO Bua ycTaHOBUTL O12XKOK PSiAOM C KO-
MaHAOoV MeTKM 3HauYeHWA, YNCNEHHblE 3HAYEHUS MepeMeHHbIX GyAyT 3aMeHeHbl 3aaHHbIMU
MeTKaMn. [ TOro 4Ytobbl BEPHYTLCA K YUCNEHHbIM 3HAYEHUSIM MEepPeMEHHbIX, A0CTaTO4YHO
CHATb (D/IAXOK PSAOM C KOMaHAoW MeTKM 3HaueHWiA.

[Mponycku

MapameTp Mponycky WCMoMb3yeTcs O4YeHb PeaKo, MOCKOJbKY MporpaMmMa W Tak Mno3sonset
YUMTbLIBATb NPOMYCKN B AaHHbIX. HE06X0AMMOCThL B 3TOM NapamMeTpe BO3HUKAeT, Koraa Tpeby-
eTcs pasnmyaTb NPUYMHBLI NPOMYCKOB 3HaYeHWA. HanpumMep, NPonycK B laHHbIX MOXET 6biTh
06YyC/oB/eH TeM, YTO PEcrnoHAEHT elle He OMpoLLleH, a MOXEeT 6biTb, OH OTKas3a/cs OTBeYaTb
Ha AaHHbI Bonpoc. Tak, B OTHOLLEHWUM NMepeMeHHol By3 (Mpeanonaraemslii 415 NocTynaeHus
BY3) HEO6XOAMMO pas/inuyaTh TEX ydallMXcs, KOTOPbIX HE ycrnenn onpocuTb, U Tex, KoTopble
elle He onpeaenvnncs. [Na ele He ONPOLIEHHbIX ydallnxcs Mbl 6yfemM OCTaBNisfTh MYCTYto
fueiiky, a He onpeaen BLUMXCS 0603HaAUMM UMdpoli 9. Mocne Wenyka Ha KHOMKe C MHOro-
Touvem, nosensaoLLelics Npu nepemelLeHUn okyca BBoga B siueliky cTonéua Mponycku, oT-
KpbIBaeTCs ANA/IOroBOe OKHO [ponylleHHbIe 3HaYeHUs!, B KOTOPOM MOXHO 3aaTb 0603HaUYeHUs
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nponyckoB. Ecnu noctaBuTb nNepekntoyatens OTAeNbHble MPOMYLLEHHbIE 3HAYEHUs U BBECTU
yncno, Hanpumep 9, aTo 3HaYeHWe Hapsay C NyCTbiMU fvelikamy He ByAeT MCMO/b30BaThCA
B Aa/ibHerweM npy o6paboTke NepeMeHHON.

Cton6ubl

MapameTp LUnpurHa cTtonbua, B OTIMUMe OT CBOEro coceia cfiesa, TpebyeTcs A1 BCeX NnepemMeH-
HbIX. C ero NMomMoLLbI0 MOXHO YNpPasnsaTh WMPUHOW (B CUMBONAXxX) CTONGLLOB BKNaAKM [aHHble.
Ecnn Bbl 3aaMTe WNPOKME CTON6LbI, 3TO MO3BO/IUT BUAETH UMEHA NepemMeHHbIX NMOIHOCTbIO,
0[HaKO KO/INYECTBO OZIHOBPEMEHHO BUAUMbIX NMEpPEeMeHHbIX GyAeT HEBEMKO. HanpoTue, y3kne
cToN6Lbl MNO3BONAT HabMOAATL HA 3KPaHe MHOMO MepemMeHHbIX Cpasy, HO UX UMeHa MOryT He
YMECTUTLCS B CTOMBLE LEE/IMKOM. Hanpumep, npu LWMpUHe CToN6LL0B 3 CMMBOJIa Ha 3KpaHe MOX-
HO yBMeTb 33 MNepeMeHHble, a NpU WUpUHe 8 CUMBOJIOB — Bcero 12. OMbITHbIE NO/b30BaTENN
3HaloT, YTO paboTa C AaHHbLIMU TeM yaoGHee, YeM 6OoJiblie UX BUAHO OAHOBPEMEHHO. o3ToMy
Bbl YacTo GyAeTe CTA/IKMBATLCA C 3a4a4eit pasMeLLLeHNs Ha aKpaHe Kak MOXHO 60/1bLIero o6bema
[AHHbIX C COXpaHeHVeM UX yao6oumTaemMocTu. Moxanyii, OCHOBHOW NMPUHLMI, KOTOPbLIM Cre-
[OyeT PYKOBO/CTBOBATLCA, C/IeAyoLWMii: YeM MeHbLLe 3HaKOB 3aHUMaeT 60/bLUMHCTBO 3HAUYEHWUI
HeKol MepeMeHHON, TeM MeHblleli cneayeT 3a[aBaTb LUMPUHY COOTBETCTBYHOLLLEro CTON6LA.

Ana n3ameHeHua napametpa LnpuHa CTO]'I6LI.a ncnosb3yeTcsa cyetynk. o ymonyaHuio ans
BCEX MEepPeMEHHbIX 3HaYeHne pasHO 8.

LAl 8 Ona npuvepa ganee npueeAeHbl AeliCTBAS MO M3MEHEHWUIO LUMPUHBI CTOMGLOB ANs
| nepemeHHbIX Ne, Mo, Knacc:

1 C nomoLLpo KNaBuLL CO CTpenkamMn nepemecTvTe hOKyC BBOAA B AUEKy CTON6-
ua WnpuHa cronbua, COOTBETCTBYHOLLYHO MepemMeHHOM No, 1 HECKOJbKO pas3 Luen-
KHUTE Ha HWKHel KHOMKe cYeTuMKa, Nnoka He NosiBUTCA 3HaveHuve 4.

2. C noMOLLb0 KIaBuLL CO CTpenkaMn nepemectmte OOKyC BBOAA B Aueliky CToN6-
ua LWrprHa cTonbLa, CoOTBETCTBYHOLLIYIO MEePeMEHHO MOf, U HECKO/bKO pa3 Luest-
KHUTE Ha HWKHel KHOMKe cYeTurKa, rnoka He nosiBuTcs 3HaveHue 6.

3. C nomoLLblo KNaBuLL €O CTpesikamu rnepemMectmTe hOKyC BBOAA B siueliky cTtonbLa
LLnprHa cTonbLa, COOTBETCTBYHOLLYIO MEPEMEHHONM Kracc, U TpU pasa LeNKHUTe
Ha HXHEeW KHOrMKe cyeTunka. B suelike AO/MKHO NOSIBUTLCA 3HadeHWe 5. Takum
e 06pazom noadepuTe WMPUHY OCTaBLUMXCA CTOMGLIOB, NMPOBEPSss pe3y/bTaT Ha
BK1aake JaHHble.

BbipaBHUBaHUe

MapameTp BblpaBHMBaHWE MO3BONSET YNPABAATL PACMONOXKEHUNEM AaHHbLIX BHYTPU AYeiKu.
JocTyn K packpbiBaloLwemycs CrucKy BO3MOXEH, TO/IbKO eC/n (hOKyC BBOAA OKasasicsi B CO-
OTBETCTBYIOLL eV siuelike, — Ternepb MOXHO BbI6paTh OAUH U3 TPEX TUMOB BbipaBHMBaHUA: o
npaeomy Kpato, Mo neBomy kpato 1 Mo UeHTpy. Mo yMon4YaHuWo 3HaYeHUs YNCOBbIX MepeMeH-
HbIX BblpaBHMBAKOTCSA MO MPaBOMY Kpato, CTPOKOBbLIX — MO /IEBOMY. [N KaXKA0i nepeMeHHoii
Bbl MOXETe CamMOCTOATE/IbHO 334aTb TUM BblpPaBHMBAHUS.

Wkana nsmepeHusa

Kak 1 3HaueHue npeaplayLero napaMeTpa, 3HadeHne napameTpa Lkana Bbi6MpaeTcs B packpbl-
BalOLLLEMCS CMMCKE U3 TPeX AOCTYMHbIX: KonnuectseHHas, Mopsakosas 1 HomuHabHas. Kaxaoe
N3 3TUX 3HAYEHWIA HECeT AONOJIHUTENbHYH UH(OPMAaLMI0 O TUMNE AaHHbIX NepeMeHHOIA:
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P- 3HauyeHune KonnuectBeHHas yKasblBaeTCs A5 KOJIMYECTBEHHbIX TUMOB AaHHbIX, A0MyCKato-
WMx apudmeTnyeckme onepauuun. NprMepoM MOXET CNYXWUTb BO3pPaCT 4esioBeka: AN
HEr0 MMEKT CMbIC/T ONepaLMn BblYMTAHUS, CMOXEHUA U AeneHus. B daiine exOl.sav aTo
3HayeHMe napameTpa LUkana MOXHO ykasaTb A5 NepeMeHHbIX TecTl TecT5, oTMeTKal,
oTMeTKa2.

» 3HaueHue lMopsakoBas yKasblBaeTCs A7 KOMMUECTBEHHbIX AAaHHbIX, OTPaKaoLWMX nsme-
peHHOe KauecTBO Ha YPOBHE MOpsAKa U He [0MyCKaoLWMX NPUMEHEHUS K HUM OCHOBHbIX
apucmMeTUYeCcKNX onepaunii. Hanpumep, ynopsgounBaHue yyaluxcsi no coo6pasnTesb-
HOCTM WM KOAMPOBaHWE OTBETOB MO CTEMEHU BbIPaXEHHOCTU (1 — «He HpaBuTCs», 2 —
«HeWTpanbHO», 3 — «HPABUTCSA») — 3TO U3MEPEHWS B MOPSAKOBOW WKane. K noao6HbIM
TUMaM MOXHO OTHECTU U MHOTVe ANXOTOMUYECKMe NepeMeHHble (MepeMeHHble, nvetoLne
NNWb OAHO U3 ABYX 3HauYeHWi: O unn 1, ga uav HeT U T. n.).

» 3HauyeHWe HoMmuHasIbHas yKasblBaeTCsl A/151 KaTeropuasbHbIX (HEKONIMYECTBEHHbIX) TUMOB
[OaHHbIX, He OTPaXalLWMX KOIMUECTBO M3MepseMoro ceoicTea. B daiine exOl .sav K Takum
[AHHBIM OTHOCATCS nepemeHHble No, oA, Kracc, By3, X066U.

ViHoraa MoXeT oKasaTbCsl 3aTpYAHUTE/IbHO cAenaTth BoIGOp Mexay 3HauyeHUsiM1 KonmuecTBeH-
Has 1 lMopsakoBas. He oTyauBaliTecb, ecnv Monagere B TaKyl CUTyalMio: BO BCeX CTaTu-
CTMYECKUX npoueaypax oba aTmxX 3HaveHus napameTpa LUkana ckasblBalOTCA Ha pesynbTarax
aHa/M3a o4MHaKoBO.

Yallle BCero HeT HeOHBXOAMMOCTU MEHSAThL 3HaYeHVe NapameTpa KonmyecTBeHHas, 3ailaHHOe Mo
ymonyaHuo. Tem 6oree 4TO BbIGOP 3HA4YeHUs1 HOMUHa/bHasi orpaHnYMBaeT Habop BO3MOXHbIX
MeTo40B 06pPabOTKN OaHHbIX.

Ponb

MapamveTp Pornb NMO3BONSET 334aBaTh POMN, KOTOPblE MOTYT 6biTb WUCMO/b30BaHbl A1S Npea-
BapUTE/IbHOTO BbIGOpA MepeMeHHbIX A8 aHanm3a. Mpu OTKPLITUN HEKOTOPbLIX U3 ANa/IOroBbIX
OKOH aHa/IM3a nepemeHHble, KOTOpble YA0BNEeTBOPSAIOT TpeboBaHnsM ponu, 6yayT aBToMaTu-
yecku oTobpaxaTbCA B CMMCKAaX HasHauyeHus. [OoCTymnHble PON:

~  BxogHas. MNepemeHHas 6yAeT MCNOMb30BaTbCA B KayecTBe BXOAHOM (Hanpumep, npeau-
KTOp, He3aBMCMMas nepemMeHHas);

» LleneBas. MNepemeHHas OyaeT MCNO/b30BaTbCA B KayeCTBe BbIXOAHOW WM LeneBon (Ha-
npvmMep, HesasucuMasa rnepemMeHHas);

» [1BOIiHOro HasHayeHws. [NepemeHHas OyaeT MCNO/b30BaTbCSA B KauyecTBe BXOAHOW W Bbl-
XOHOW;
He cospgasath. MepeMeHHas He UMeeT HasHayeHUs posnu;
PaspeneHus. MNepemeHHas 6yAeT MCNOMb30BaThbCHA, YTOObLI pa3fennTb AaHHble Ha OTAeslb-
Hble BbIGOPKM ANA 06YYeHUs, UCNbITAHUA N NPOBEPKU;

» Pacwennenus. BkatoyeHbl 4018 ABYCTOPOHHEro coBMmelleHms ¢ SPSS Modeler.

Mo ymonyaHuio BCeM NepeMeHHbIM, BKIKOYas AaHHble U3 hopMaToB BHELWHNX hainoB 1 gaii-
OB AaHHbIX U3 6onee paHHUX Bepcuii SPSS, HasHavaeTcs ponb BxogHas. HasHaveHne ponu
BNVSAET TO/IbKO Ha [AMa/IOroBble OKHA, KOTOpble NOAAEPXKUBAIOT Ha3zHaYeHMEe POn, U He OKa-
=bIBaeT BANAHUA Ha KOMaHAHbI/ CUHTaKCKC.

3afaHrie HeKOTOPbIX Poseii orpaHMuMBaeT UCNob30BaHNE NepeMeHHon Ans aHanmsa. MoaTo-
MYy OCTaBMM /151 BCEX MepeMeHHbIX POofib, 3a[aHHy0 Mo yMON4YaHuo: BxoaHas.
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BBoa AaHHbIX

BBOA, camMux AaHHbIX ropa3fgo npouwe, Yem 3adaHne napameTpoB MepeMeHHbIX, MO03TOMY
camoe TpyaHOe B 3TOol rnaee yxe nosagu. B gaHHOM pasgene Mbl onuwiem Aga criocoba
HenocpeACcTBEHHOrO BBOAA AaHHbIX B NMporpamMmMy, a Takxe npoueaypy nepeHoca AaHHbIX
13 nporpammbl Excel. Ho cHayana paccMoTpuM AeicTBUS, HEO6X0AUMbIe A5 COXPaHeHUs
thanna.

B npouecce BBOAA peKOMEHAYETCS BPEMS OT BPEMEHU BbIMOJIHATL COXpaHeHWe (aiina Bo us-
6exaHue cny4yainHoi nopun UnmM ytepu BBeAeHHbIX AaHHbIX. O6paTuTe BHUMaHWE Ha TOo, YTo
nepepg, BBOAOM AaHHbLIX cneayeT nepeiiti Ha BKNaaky JaHHblie (cMm. puc. 3.1).

LWAr 9 Bcnyyae eciv Bbl coOXpaHsieTe haiin B Nepsblii pas, NoTpebyeTcs 3a4aTb ero NMs:

1 B MeHo ®aiin BbibepuTe KOMaHay CoxXpaHuTh Kak. Ha aKpaHe NosiBUTCS AMasioro-
BOE OKHO COXPaHUTb AaHHbIE KaK.

ECN B 3TOM AMA/IONOBOM OKHE HaXaTb KHOMKy COXpaHUTb, 6y/IeT COXpaHeHO Bce
| cofepxuMoe (haiina AaHHbIX, a ec/iv HaXaTb KHOMKY lepemeHHble, MOSIBATCS BO3-
- MOXHOCTb Bbl6paTb NepeMeHHbIe A1 COXPaHeHMs.

., . ' 2 BBeauTe nMs haiina v LLENKHUTE Ha KHOMKe COXPaHUT.

MepeuncneHHble AENCTBUA MO3BOMAIOT COXPaHATb haiifbl NULb B Tekyllen nanke. Ecnn Bbl
cos3pgann pabounii katasnor, Tekyuwen asnseTcsa nanka D:\SPSSWORK, ecnn HeT — nanka Mom
[AOKYMEHTbI. [Mpy HEO6XOAMMOCTU Bbl MOXETE COXPaHMTb (harin B N06Oo Apyroi narnke o6bly-
HbIM CMOCOGOM.

WAl 10 Ecnn Baw chain yxe Obln COXpaHeH XOTs 6bl OAWMH pas, A0CTaTo4HOBLIGPaTh KO-
MaHay ®ann »CoxpaHUTb WA LWEeNKHYTb Ha KHOMke CoXpaHuTbMaHe M WHCTPY-
MEHTOB.

CyuiecTByeT ABa MeToAa HEMOCpeACTBEHHOrO BBOAA AAHHbIX B AYENKW 3NEKTPOHHOW Tabnu-
Ubl: N0 cTpokaMm (MepemeHHbIM) K Mo ctonbuam (o6bekTam). MNMpepnoyTUTENbHBIM OAMH U3
HUX OKa3blBAETCA B 3aBMCMMOCTU OT KOHKPETHbIX AaHHbIX.

BBOA [OaHHbLIX MO MepeMeHHbLIM MpeanonaraeT MnocnefoBaTeNbHOe 3anofIHEHWE BCeX CTPOK
oaHoro ctonéua sHaveHUsaMU OOHOM NepemMeHHOI, 3aTemM Apyroi nepemMeHHol u T. 4, Bbl BBO-
OVTe 3Ha4YeHVe B fIEBYI0 BEPXHIOK SUEiKYy OKHA, 3aTeM Hakumaete Knasuwy [ wunm Enter,
nepexo/is Ha creAytoLLyo CTPOKY, 3arosiHseTe elle OAHy Aueliky 1 npoaoskaeTe A0 Tex Mop,
rnoka He 3amnofiHATe Becb MepBblii cToN6el,. 3aTem 3anofiHseTe CTo/f6LUblI, COOTBETCTBYHOLLINE
BTOPOIA, TPETbEIN N BCEM OCTa/IbHbIM MepemMeHHbIM. TakuM 06pa3oM, BU3yaslbHO BBOJ, AaHHbIX
Mo NepemMeHHbIM OCYLLLECTBAAETCS MO BEPTUKAIN.

BBO/A, AaHHLIX MO O6GbLEKTaM 3aKniouaeTcs B MOC/nef0BaTe/lbHOM 3arofIHEHUN KaXAoi CTpo-
KW 3HaUeHUsMU Bcex nepemMeHHbIX. CHavana 3HaueHve BBOOMTCA B /IEBYIO BEPXHIOID sueiky
OKHa, 3aTeM C MOMOLLbIO KNaBUWN —>unnun Tab BbIMOMHSAETCS Mepexof B cocefHwuii ctonbew,
(NepemeHHy0), BBOAMTCA 3HAYeHWe NepeMeHHo, 1 Tak Npoao/mKaeTcs A0 TexX Mop, Nnoka Bcs
CTpOKa He 6yleT 3arnosiHeHa. lNoc/ie 3Toro Tem e Croco60oM 3arnosfiHATCA BTOpas, TPETbA
N BCe OCTaslbHble CTPOKWU. B oT/nume OT npeapiayliero crioco6a BBOJ, aHHbIX MO 06bEKTam
OCYLLLECTB/SARTCA MO FOPU3OHTASIN.

HekoTopbIM NOMb30BaTENAM NPUBLIYHEE BBOAUThL, XPAHUTL U PeAAKTUPOBATL AaHHbIE B 3/1EeK-

TPOHHOI Tabnuue nporpammsl Excel. Cnegyet oTMeTUTb, UTO NporpamMMa SPSS nyudlle npu-
crnoco6sieHa Ans aToro. Tem He MeHee nepeHoc AaHHbIX U3 Excel B SPSS He cocTaBnseT Tpyaa,
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ecnn B Tabnuue AaHHbIX Nporpammbl Excel CTPOKM COOTBETCTBYIOT 06beKTaM, a CToN6Lbl —
nepemeHHbIM. MepeHoC MOXHO OCYLLLECTBUTL IBYMSI COCOGaMMU.

MepBbIi crnocob camblii NpocToil. OH npeanonaraeT npeaBapuTeslbHy0 NOAroTOBKY cneuu-
anbHoro channa Excel. Ctonbuybl aToro ganna go/mKHbl COOTBETCTBOBaTb NMEPEMEHHbLIM, CTPO-
KN —O06beKTaM. B nepBoii CTpokKe AOMKHbI COAEPXATbCS MMeHa NepPeMEHHbIX, YA0BETBOPSIO-
Wwpe TpeboBaHUsM SPSS (cMm. paHee). [,oCcTaTO4YHO OTKpPbITb Takoii thaiin Excel n3 pegakropa
[AaHHbIX SPSS, 4yTO6bLI NMepemecTUTb cogep)Xalimecs B HEM AaHHble B SPSS. [1na atoro npu
noMoLLKM nocneaoBaTeslbHOCTM KomaHa Pain »OTKpbITh »[laHHble He06X0AMMO B AMaIOrOBOM
OKHe OTKpbITb AaHHble B cnucke Tun chaiina BblbpaTb NYHKT Excel (*.xIs).

BTopoii cnocob nepeHoca AaHHbIX M3 Excel B SPSS HeECKONbKO CoXHee 1 CBOAUTCA K KOMu-
pOBaHM1IO 3Ha4YeHU nepemeHHbIX B Tabnvue Excel n BcTaBke nx B Tabnvuy pefakropa AaHHbIX
SPSS. CHayana Heo6xoAMMO MOAroTOBUTbL CTPYKTYPY daiina UcxogHbiX AaHHbIX B SPSS, Kak
6b110 onNucaHo paHee. Mpexae Bcero obpalyanite BHAMaHWE Ha Te NepeMeHHble, KOTOpble UMEeKT
OYKBEHHble 3HaYeHus. JNA HUX BMECTO MPUHATOrO MO YMOYaHUIO YMCIOBOrO TUMna nepemMeH-
HO HeO6XOAVMO 3a4aTb CTPOKOBbLIM TUM, YCTAHOBUB Mepek/toyaresib B OKHe Tun nepemeHHoMN
(cm. puc. 3.3) B nonoxeHne Tekctosas. [locne 3a4aHna CTPYKTYpPbl AaHHBIX, HE 3aKpblBas MNoaro-
TOBMEHHbIN haiin SPSS, oTkpoiiTe haiin Excel, cogepxawmin AaHHble. BolaennTe U ckonmpymnTe
npyv NMOMOLL MbIlWW HEOBXOANMbIA 610K AAHHbIX (TOMIbKO 3HAYEHUSI NepPeMeHHbIX) B Tabnuue
Excel (ecnu aTa npougeaypa Bbi3blBaeT Y Bac 3aTpyAHEHUS, N3yunTe CHavyana pasgen «Pefakiu-
poBaHMe gaHHbIX»). MNepelignTte K hainny SPSS 1 BblAeNnUTe BEPXHIOK /IEBYHO AYEKY NOKa ewe
nycTon Tabnmupl AaHHbIX U B MeHI0 NMpaBka BbibepnTe KomaHay BctaBuTs. Tabnuua SPSS 6yaet
3anosiHeHa TeMU JaHHbIMW, KOTOPble Bbl paHee cKkonuposain n3 tabnmubl Excel. CxogHbIM 06-
pasoM MOXHO Takke NoNoJHATb AaHHble, nepeHoca ux u3 Excel B SPSS 1 Hao60poT.

PepnakTnpoBaHue AaHHbIX

MHorga y Bac MOXeT BO3HUKHYTb HEOGXOAMMOCTb U3MEHUTL ZlaHHbIe, Y)Ke BBeAeHHbIe B haiin.
Mbl PaccMOTPUM, KakMM 06pasoM CKOPPEKTUPOBATb COAEPXKUMOe Auelikn, co3aaTh HOBbI 06b-
eKT (CTPOKY) UK nepemMeHHylo (CTonbel,), a Takke CKONMupoBaTb, YAa/IUTb U BCTaBUTb OaHHbIE.

i3mMeHeHne CoAep>XMMOro 4enkn

LLLenkKHUTE Ha Aveiike, COAEPXKMMOE KOTOPOI Bbl HAMEPEHbLI OTPeAaKTMPOBaTh, BBEAMUTE HOBOE
3HaueHue, a 3aTem nepeiianTe B N1I06YI0 COCEAHIO AUEiKy C MOMOLLLIO Knasuw Enter, Tab nnn
KNaBuLW CO CTPesikamu.

BcTtaBka HOBOro o6bekTa

Ecnn BaM HEO6XOAMMO BCTaBUTh HOBbI O6BLEKT (CTPOKY) MeXAy ABYMS COCeAHVMMU CTPOKa-
MU, LLeNIKHUTE CHayana Ha HWKHel U3 HMX, a 3aTeM Ha KHOMKe BCTaBUTb HaGMoAeHUs naHenm
MHCTPYMEHTOB. B pesynbTaTe 6yfeT co3fdaHa nyctas CTpoka, a Homepa CTPOK, HaxoAswnxcs
HWXe, YBenmuatcsa Ha eguHuLy.

BcTaBka HOBOIN NepeMeHHO

UTO6bl BCTABUTbL HOBYIO MEPEMEHHY0 MeX/y ABYMS COCEAHUMM, LLeIKHUTE CHadyana Ha npa-
BOIi M3 HUX, A 3aTeM Ha KHOMKe BcTaBWUTb MepemMeHHyto. byaeT co3daH nycToil ctonbel, a Bce
nepemeHHble, HaXoAALMECS CMPaBa, OKAXYTCA CABMHYTbIMU HA OAMH CTO/NGELL.
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KonupoBaHMe n Bblpe3aHue coaepXMmMmoro ayeek

Ans Toro 4to6bl CKONMPOBATb W/N Bblipe3aTh COAEPXMMOE OAHOW WM HECKONbKMX fUeek,
CHavyana Heo6XxoaAMMO MX BblAENNTb. AKTUBHAA siverika (TO ecTb fvelika, B KOTOPOW HaxoanT-
ca hoKyc BBOAA) BCeraa ABNSeTCs BblAefieHHOW. YTO6bl BblAENNTb FPYNNy f4YeeK, HaXMuTe
NEBYI0 KHOMKY MbIlLIW Ha Yr/1I0BOW auyelike 6Gyayuleil rpynnbl W, yoepXuBas ee, nepetawure
yKaszaTe/lb K NPOTUBOMO/IOXHOW YrfioBOW siuelike rpynmnbl, NOC/e Yero KHOMKY OTMyCTUTE.
Ecnn Bam He06X0AMMO BbIAENNTL LLE/IMKOM CTPOKY WM CTONGEL,, WeNKHUTE Ha HY)XHOM 06b-
eKTe NN MMEHW NepeMeHHOW COOTBETCTBEHHO.

Korga siueiiku BblAeneHbl, B MeHI0 paBka BbiGepuTe KoMaHAy KonuposaTb unv BbipesaTb.
B 06oux cnyuasx conepxumoe sueek GyaeT cKonuposaHo B Gydep obmeHa, 04HaKO KoMaHaa
KonmpoBaTb OCTaBUT UCXOHbIE SUYeiK1N HETPOHYTLIMU, a KOMaHAa Bblpe3aTb OUMCTUT UX.

BcTaBKa A4veek

[nsa Toro 4yto6bl BCTaBUThL NPeABapUTENbHO CKOMUPOBaHHbIe B 6ydep o6MeHa laHHble, HY>KHO
nepemMecTnTL (DOKYC BBOAA B /IEBYHO BEPXHIOIO fueiiky rpynmnbl, B KOTOpPY 6yAeT OcyLiecT-
BNATbLCA BCTaBKa, M B MeHto paBka BbiGpaTb KoMaHAy BcTaBuTb. CnefyeT MOMHUTb O ABYX
HEMPUATHOCTSAX, CBA3AHHbLIX C Oonepauueii BCTaBKU:

» Ecnu B 0651aCTV, B KOTOPYIO MaHUPYETCS BCTaBUTb AaHHble, YK€ COAepXaTcs Kakue-
M6O Apyrve AaHHble, Nocse BbiNOMIHEHWsI BCTAaBKM OHU ByayT yTepsiHbl.

» [1pu KOMMPOBaHUM N BCTaBKE AAHHbLIX MX CMbICNT HE aHaNM3MpyeTcsi MPOrpaMMoi, U Bbl
MOXeTe CNyyariHO 3aMeHWUTb 3HAaYeHUs O4HO MepPeMeHHO 3HavYeHUs MU 6oV Apyron
nepemMeHHol. MNocneacTBma TakoW BCTaBKW MOTYT ObiTb BecbMa MavyeBHbIMUY, MOCKOMbKY
pasobpaTbca B BO3HUKLUEN MyTaHWULE, KaK MpaBuio, BeCbMa HenpocTo.

MpuBeaeM HECKONbKO PEKOMeHAALMiA, KOTopble MOTYT 6blTb MOME3HbLIMK MPU BbINOHEHUN
BCTaBKU:

N Tepepf, yAaneHem 1 BCTaBKOW BaXKHbIX (hparMeHTOB AaHHbIX COXpaHainTe TekyLwuii daiin.
B cnyuyae owWMOBKN Bbl CMOXETE OTKPbITb €ro CHoBa.

~ 10 BO3MOXHOCTU CO3,EI,aBal7ITe HOBblIE MNMepemMeHHbIE U CTPOKN A7 BCTaBKUN OaHHbIX.

» Kak npasuno, Bam npuaetcs MMeTb A€o C KOMNUPOBaHWEM, Bblpe3aHMEM W BCTaBKOW
CTON6L0B (MEepeMEeHHbIX) WU CTPOK (06beKTOB) uennkom. OgHako ocobyko akkypart-
HOCTb crneflyeT NPOosiBNATbL NPU BCTaBKe G/IOKOB CTONGLLOB NN CTPOK.

» byabTe 0CO6EHHO BHUMATE/bHbI MPU BCTaBKE 3HAUEHWI MEPEMEHHbLIX Pa3HbIX TUMOB, Ha-
npvmep, He AonyckaliTe BCTaBKM 3HAYEHWUI CTPOKOBbIX MEPEeMEHHbIX B CTOM6LbI, COOT-
BETCTBYIOLLME YNC/IOBLIM MepeMeHHbIM. 3TO MOXeT NPUBECTU K TPYAHO UAeHTUdULMpYe-
MbIM OWNGKaM B MPOLECCe CTaTUCTUYECKOro aHam3a.

Monck fAaHHbIX

OueHb yA06HbIM BCOMOraTeslbHbIM CPeAcTBOM paboThl C AaHHbIMUK ABNAeTCA yHKLMUS Mno-
ucka. Bblgenus 3arofioBoK (MMsA) nepeMeHHOW, B MeHIo [paska BblbepuTe KomaHay Haiitn
NN LWEeNKHUTE Ha KHOmMKe [ouMcK naHenm WHCTPYMEHTOB. Ha akpaHe nMosBUTCA AWasioroBoe
OKHO HaiiT 1 3aMeHnTb — [laHHble, C MOMOLLIbI0 KOTOPOrOo MOXHO HaliTu 3afjaHHOe 3HaveHue
n (MNKn) 3aMeHUTbL ero gpyrum sHaveHuem (puc. 3.5).
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I, Haiitn u samcHmw -Jannsie  WKWAWWWWWLML? -, \ X |
CronQey; TecT3
Moviek: [

[ 3ameHuTb

3amMeHUTL Ha

| Mokasatb napameTpbi». |

| HaiiTn panee H 3aMeHnTb J[BameHMTb gee ]| 3akpbmb ][ Cnipaska ] |
1

Puc. 3.5. [lmanorosoe OKHO noucka

WAl 11 MNonpobyem, K Npuvepy, HanTu B dhaiine ex0Ol .sav y4YeHMKa ¢ HomMepom 93.

1 Ha Bknagke JaHHble LLEIKHUTE Ha UMeHW nepemMeHHOM No, 3aTeM B MeHto Mpaska
BblbepyTe KOMaHAy Haitu nnn LWenkHuTe Ha KHorke MoucK naHenm MHCTPYMEHTOB.

2. B none lMouck OTKPbIBLLIErOCA AMa/IOrOBOro OKHa Haiit 1 3ameHuTb — [JaHHble
BBeauTe uncno 93. LenkHuTe Ha kHorke Halimu pganee, 4ToGbl HAATK YYeHMKa
C Homepom 93.

Mocne 3aBepLUeHUs NoOUCKa LeNKHUTe Ha KHomnke OTmMeHa, YTOObI 3aKpbITb Anano-
roBoe OKHO.

B cnyyae ecniv Bbl OGHAPYXMUTE HEAOMYCTUMbIE UM HEBEPHbIE 3HAYEHUs KakKon-1M6o n3 ne-
peMeHHbIX, MOXeTe MPVMEHUTb MPUBEAEHHbIA anropuT™M C YCTAHOBKOM (hnaxka 3ameHuTb
1 yKazaHWeM HY>KHOFO 3Ha4YeHUsi B OKHe 3aMeHUTb Ha A1 UCNpaB/eHUst OLNGKU.

Mpumep channa gaHHbIX

dann paHHbIX exOl.sav cogepXxuT MHpopmaumio 06 yyalnuxcs Tpex KiaccoB. MNepemeHHble
AN 3Toro harina nepeyncneHsl B Tabn. 3.2.

Tabnuua 3.2. MNepemMeHHble (aiina gaHHbIX exOl .sav

MepemeHHas  OnucaHve

Ne W oeHTUMKALIMOHHBI HOMEP YYeHVKa
non MNon ydeHuka (1 — XEH, 2— M

ony-exia ( o «H H N
Kracc Knacc, B KOTOPOM YUUTCS LUKOSBHUK (1 — «A», 2 — «B». 3 — «B»’

Kk "

BY3 MpearionaraeVbivi A8 MocTyrieHws By3 (L — r "

O  TEXHWECKA 4 — eCcTeCTBEHHOHay HbIA™
X066 BHeLLIKOMbHOE yBeyeHVe yueHrKa (1 — cropT, 2 — KOMMbOTEPbI, 3— WCKYCCTBO)
TecT2 Mokazatenb TecTa «4ucroBble psapk»
TecT3 IMokazaresb Tecta «Criosapb» a

npoao/mkeHve &
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Ta6bnunua 3.2 (Npogos/mkeHne)

MNepemeHHasn OnucaHve

TecT4 Noka3aTenb TecTta «OCBe,CI,OMﬂeHHOCTb»

TecTS [MNokazaresb Tecta «KpaTkoBpeMeHHas MavsITb» U.ll?lIIIIIIIIIIIIHIIIl”
oTmeTka 1 CpegHuii 6ann oTmeTok 3a 10-4 knacc

OTMvETKa2 Cpeapvii 6ann omvieTok 3a 114 Kracc . P e

Bknanku [OaHHble n MepemeHHble OKHa peAakTopa AaHHbIX Ans danna exOl.sav nokasaHbl Ha
puc. 3.6 n 3.7 COOTBETCTBEHHO.

45, exOl.sav [HaboppaHHbix!] - Pegaktop gaHHbix IBM SPSS Statistics
®aiin MMpaska Wng [JaHHble [MpeoGpasoBaTb AHam3  [Mpsvoii MapkeTvHr padmka CepBUC Qkho “npaska

ana w 3afa B Ghu y
28:0TmeTKa2 3,95 [MNokasaHo 12 nepemMeHHbIX 13 12
Ne non Knacc By3 : xo66u 1 TecT! j Tect2 j Tect3 j Tect4 ; Tect5 ! oTmeTkal oTmeTKa2
1 1 MYX b ECT_H wmckycc 6 7 13 10 14 3.9 4,20
2 2 MYX A ECT_H cnopt 8 9 10 n n 355 395
3 3 MYX B TEXH «komnb 10 6 10 8 9 375 4,65
.4 4 XEH B rYmMm «komnb .. 13 9 10 12 6 3.85 395
5 5 MYX b TEXH wuckycc 12 8 12 18 12 4,20 390
6 6 XEH B 3KOH wmckycc 12 15 17 1 1 4,25 4,25
7 XEH B 3KOH wuckycc 6 7 n 16 13 4,45 4,35
8 8 XEH A rym xomnb 13 n 10 10 10 3,80 3,90
9 9  XEH B ECT_H wuckyce . 9 9 15 3,90 4.00
1o 10 XEH B 3KOH wuckycc. 5 9 13 12 4,25 375
AaHHble MepemeHHble
Mpovieccop IBM SPSS Statistics roTos :
Puc. 3.6. dparmeHT gaHHbIX thalina exOl .sav
<4 exOl.sav [HaboppaaHHbIx!] - Pegaktop faHHbix IBM SPSS Statistics Jn J X J
daiin MMpaeka Bua [JaHHble [Mpeo6pasoBaTb AHam3  [MpsMold MapkeTuHr [padwka £epBuc  £40  CnpaBka
aas » 3
Nma Tun LWvpnHa |OecaTuuH | MeTka | 3HaueHus ![ponyuwieHHble; WnpuHa .{ BbipaBHuBaHue
1 Ne Yucnosas 3 0] Het Het 4 W Mo npasom
2 non Yucnosas 3 0 (1, XEH}. Het 4 LW Mo npasom
3 Knacc Yucnosas 3 ] @A) Het 5 L Mo npasom
4 BY3 Yucnosas 3 0 {1, TYM}... Het 4 LW Mo npasom.
5 x0661n Yucnosasn 3 ] {1, cnopT} . Het 5 5 o npasom.
6 TecTl Yucnosas 3 0 CcYeT B yme Het Het 5 ~ o npasom
7 TecT2 Yuncnosas 3 0 YNCNOBbIE PAAbI Het Het 5 3 o npaBom
8 TecT3 Yucnosas 3 0 cnosapb Het Het 5 31 Mo npasom
9 Tect4 Yucnosas 3 0 0CBEIOM/IEHHOCTL  HeT Het 5 L Mo npasom
10 TectsS Yucnosas 3 0 KpaTkoBpemeHHa. HeT Het 5 ~ Mo npaBom
n oTmeTkal Yucnosas 3 2 Het Het 8 W Mo npasom...
12 oTmeTka2 Yucnosas 3 2 HeTt Het 8 31 Mo npasom .

MaHHble MepemeHHble
“Npotieccop IBM SPSS Statistics rotos !

Puc. 3.7. MepemeHHble harina exOl1 .sav
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4 YnpasneHne gaHHbIMU

53 3HAKOMCTBO C BO3MOXHOCTSIMU yrpasieHnsa gaHHbIMU
55 MonyyeHne nHhopmaynn o daine

56 O6paboTKa NPONYLEHHbIX 3HAYEHWA

57 Mpeob6pa3oBaHne AaHHbIX

61 Bbibop HabnwoaeHWi Ona aHanmaa

64 MepekognpoBKa B HOBYHO MEpPeMeHHYI0

68 MepekognpoBaHme CyLLECTBYIOLLEN NepeMEHHON
70 CopTupoBka HabnogeHuin

71 Ob6beguHEHME OaHHbIX pasHbiX ailinos

75 ArpervpoBsaHue gaHHbIX

77 PecTpyKTypnpoBaHue gaHHbIX:

~  TMpeo6pa3zoBaHue rpynmn NepemMeHHbIX B rpynnbl 3HAYEHWU
~  Tpeo6pasoBaHue rpynmn 3HaYeHUt B rpynmbl NepemMeHHbIX

Matepuan 3Toii rnaebl NOCBSALLEH OpraHM3auun aPMEKTUBHON PaboThl C UCXOAHBLIMU AaHHbI-
MU. OnMncaHHble 30eCh OnepaLmn BecbMa nosesHbl B 60/bLINHCTBE clydaeB 06paboTKu 1 aHa-
NN3a AaHHbIX, TaK KakK MPaKTUYecKn BCeraa CyllecTByeT Heo6XoauMoCcTb B NpeasapuTesibHoM
NnoZroToBKe 1 Npeo6pasoBaHM UCXOAHbLIX AaHHbIX. [MO3TOMY U3N0XEHHbIE PeKOMeHAALIMM MO
hopmaTMpoBaHUO AaHHbLIX MOMOryT BaM paboTaTb C MPOrpamMmMoit ropasao csoboaHee.

3HAKOMCTBO C BO3MOXXHOCTAMMU
ynpas/sieHna gaHHbIMU

B npouecce pa6oTbl BaMm MOryT NoHago6uTbCs NpeobpasoBaHHble JaHHble, SBAAOLMECS pe-
3yNbTaTOM HEKOTOPbIX AECTBUI Hag, NCXOAHBIMU AaHHbIMK (haiina. K npumepy, ANs Bawero
nccnenoBaHns MOXET MPeACcTaBNsaTb UHTEPec cpefiHee 3HauyeHue WAn cymMmma 6anioB Mo He-
CKOMbKMM TECTaM AJ15 K&KAO0ro y4yalllerocs, paHr Kakaoro yYeHuka no ycnesaeMocTvt 1 T. M.
NHoraa xenatenbHO ynopsaounTh AaHHbIe alina no Kakomy-mM60 npu3Haky, Hanpumep o
pesynbTaTam BbIMOJIHEHUS HEKOFO 33faHus. HepeaKo BO3HUKAET HEOGXOAUMOCTbL 06paGoTKU
He BCeX [aHHbIX (haiina, a NMilb UX NOAMHOXECTBa, BblAENSEMOro Mo onpeaeneHHbIM KpuTe-
pusM (Hanpumep, No Mosy, Knaccy, ycnesaemoctTu u np.). CyuiecTByeT U obpaTHas 3ajava:
€C/N [laHHble XPaHATCA B HECKO/IbKMX HeBOoMblMX haiifax, MoXeT BO3HUKHYTb MOTPEGHOCTb
B UX 06bEANHEHWM A7 MOCNeAYIOWEro aHamaa.

MepeuncrneHHble NPO6EMbI yKasbiBalOT Ha TO, YTO A1 PEryNSPHOM aHanMTUYeckol paboTbl
HEeJO0CTaTOYHO YMEHWUS BBOAMWTbL AaHHble U MPUMEHATb K HUM CTaTUCTUYECKue MpoLeaypbl.
BosHukaeT 3apaya adekTMBHOro ynpasneHus. Crnocobbl pelueHus 3TOM 3afayv ObiBatoT
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54 fnaBa 4. YnpasneHve OaHHbIMU

BECbMa HeTPUBUA/IbHLIMU, Y UCHEPNbIBAIOLLWI paccka3 O HMX He BMOJIHe COOTBETCTBOBas Gbl
Teme KHUrK. TeM He MeHee NpeACTaB/eHHOro B 3TOW rnaBe Matepuana BMosiHe A0CTaToYHO
05 TOro, 4To6bl HayUNTLCA CBOBOAHO MAHUMYMPOBAaThL AaHHbIMMU.

HecMOTps Ha TO YTO HaBbIKM YNpaBieHUs AaHHLIMU NMPUXOAAT C OMbITOM U TPeGyloT Heko-
TOpOro TepneHus, 06s3aTeNlbHO OCBOKMTe MX. TO NPUAACT NPOLECcCY NcCnefoBaHus TMBKOCTb,
NPOCTOTY M NerkocTb. Toraa BbINO/IHEHME CTATUCTUUYECKMX MPOLEeaAyp, Ka3aBLUMXCS CMOXHbI-
MW 1 TPOMO3OKUMM, CTAHET A/ BaC MHTYUTUBHO MOHSATHbLIM.

Mbl PaccCMOTPUM CleaytoLe OCHOBHbIE KOMaHAbl YNpaBneHus AaHHbIMU:

» KOMaHaa VHchopmaums o dhanine AaHHbIX NO3BONSET MOMYUYUThL CBEAEHNA O NepPeMEHHbIX Kak
OTKPbLITOro, Tak 1 M060ro BHELWHEro gaiina AaHHbiX SPSS: nmeHa, METKM MMEH U 3HaJe-
HW;

KkoMaHAa MNpeobpasoBaTb »3aMeHUTb MPOMYLLEHHbIE 3HAYEHUS, KaK SICHO U3 ee HalBaHWs,
paboTaeT c OTCYTCTBYHOLLMMWN 3HAYEHUAMN MEPEMEHHbIX;

» KomaHAaa Mpeo6pasoBaTtb »BbUMCAUTL NEepeMeHHy0 NMO3BOSET NyTeM BblUMCIEHWI co3aa-
BaTb HOBblE NMEPEMEHHbIE HA OCHOBE CYLL,ECTBYHOLLLNX;

» komaHAa [Mpeo6pasoBaTb »PaHXMpoOBaTb HabGMOAEHUS MO3BOMSET CO3AaTb HOBYH Mepe-
MEHHYIO NMyTEM PaHXWPOBaHMWs 3HAUYEHWUIA CyLL,eCTBYtOLLEel NepeMeHHo’;

» C NOMOLLLID KOMaHAbl [aHHble »OTob6paTh Hab/MOAEHNA MOXHO BblGpaTh MOAMHOXECTBO
HabnaeHi ANsS ganbHENLIEro aHanmsa;

» KoMaHAbl Mpeo6pasoBaHue »llepekoanpoBaTh B Apyrve rnepeMeHHble 1 MNpeo6pasosaHue »
MepekoAMpoBaThb B Te e NepeMeHHble npeaHasHaueHbl 415 M3MeHeHus crnocoba Koamposa-
HUS NepemMeHHbIX, HanprYMep YMeHbLLEHUS KONNYeCTBa BO3MOXHbIX 3HAUYEHWI;

» KOoMaHAa [aHHble »CopTUPOBaTL HaG/OAEHMS MO3BOMAET YNopsA0UUTb 06LEKTLI B COOT-
BETCTBUM C HA3HAYEHHBLIMU KPUTEPUSMU;

» KOMaHAbl noameHo CnnTb hainbl MeHto JaHHble NCNOoNb3yTcsa Ana gobasneHus B ann
HOBbIX MEPEMEHHbIX NN HabNAeHN U3 gpyroro gaiina,;

» KOMaHAa ArpervpoBarb AaHHble MeHo [JJaHHble MO3BOMISIET CO3AaBaTb TakMe 3HauyeHus ne-
peMeHHbIX, KaXJoe M3 KOTOpbIX NpeacTaBnseT coboli pesynbTaT 06beAUHEeHUs rpynnb
NCXOAHbIX 3HAYeHWA, HaNpUMep UX cpeaHes;

» KOMaHApbl MOAMEHI PecTpyKTypupoBaTb MeH [laHHble MO3BO/IAT MPOU3BOAUTL CHOX-
Hble MaHUNYNALUN CO CTPYKTYPOW chaiina AaHHbIX, HanpuMep npeo6pasoBbiBaTb Habop
nepemMeHHbIX B rpynmnbl 3HAYEeHU OAHOM NepeMeHHOWN 1M, Hao6opOT, rPyrMrbl 3HAYEHWUIA
OHO NepemMeHHON — B HAbOp NepPEMEHHbIX.

Bce rnaBbl KHUIM, HaunMHaa C 3TOM, MOCTPOEHbI TaKMM 06pPa3OM, YTO OHU MPaKTUYECKN He
cBA3aHbl Apyr ¢ Apyrom. Nocne BBOAHOI YacTn NpuBEAEHO ONMCaHME MOLLAroBbIX Mpouenyp,
KOTOpPbIe MO3BOAKT OTKPbLIBATh (halifibl C AaHHbIMWU 1 MOoyYaTh AOCTYN K ANa/IOrOBbIM OKHaM
HY)XXHbIX CTaTUCTUYECKMX Oonepaunii. 3aTemM criegytoT onucaHms 3TUX ANaIOroBbIX OKOH, a 3a-
KNOUYNTENbHbIE YaCcTW rN1aB MoCBsLWEHbl MHTepNpeTaumn BbiIBOAUMbIX AaHHbLIX N UX pacneyar-
ke. Kak npasunno, AencTsns, CBs3aHHbIe C BbI3OBOM CTAaTUCTUYECKOW onepauuu, NpuUBOASTCA
Ha ware 4, a Ha Wware 5 paccka3sblBaeTcsl 0 TOM, KaK 3a/aTtb rnapamMmeTpbl onepauun n 3aBepLunTb
aHann3 gaHHbIX. VIHOrA4a nMeeTcss HECKOJ/IbKO aflbTePHATMBHbLIX CNOCO6GO0B BbIMO/IHEHWS LIAroB
4 nnun 5, B 3TOM cnyyae oHM ob6o3HavaroTea 4a, 46, 5a, 56 n 1. 4,

CTpyKTypa AaHHol rnaebl HECKO/IbKO OT/IMYaeTCcs OT OMUCaHHOM, MOCKO/IbKY B Hell peub MaeT
He O CTaTUCTUYECKMX orepaumsx, a O CPeAcTBax opraHv3auun AaHHbIX. locne BbiMosiHe-
HUS Tpex MoAroTOBUTE/NbHbLIX LWaroB 6yaeT AeTa/lbHO pacCcMOTpeHa paboTa C KaXAoW U3 Ko-
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MaHz, ynpaB/ieHust faHHbIMU. [N1aBy 3aBeEPLUMT 0630p HEOGXOAVMbIX 3aBEPLUAOLLNX AeHCTBU
C nporpammoii. B oT/Mume OT rnas, MOCBALEHHbIX aHaNU3y AaHHbIX, 3/1eCb Bbl He HaliaeTte
3aKIUNTENBHOMO pas3fena, OTHOCALLErOCs K BbIBOAY PE3y/bTaToB.

Mpexae yem gsuratbCca Aasiblie, BbIMONHUTE TPW MOAFOTOBUTE/bHBLIX Luara.

LWAI 1 MogrotoBbTe HOBbIA WU CyLlecTBYOLWMIA haiin daHHbIX. Bce Heobxogumble O
3TOro AelicTensa onucaHbl B rnase 3.

LWWAF 2 3anyctute nporpammy SPSS npv NomoLLM 3Hayka Ha Paboyem cTone mnu Bbibpas
B rnaBHoM meHi Windows komaHay [Myck »lporpammbl »IBM SPSS Statistics »IBM
SPSS Statistics 20 1 B OTKpbIBLUEMCS MOC/E 3arnycka MporpaMMbl OUa/IOFOBOM OKHe
| 8 BblbOpa pexxuma paboTbl LWENKHUTe Ha KHOMke OTMeHa.

[Nocne BbINOMHEHWS 3TOrO LWara Ha aKpaHe NOosBUTCA OKHO pefakrtopa AaHHbIX SPSS.

LWWAI 3  OTKpoiiTe haiin AaHHbIX, C KOTOPbIM Bbl HAaMepeHbl paboTaTh (B Hallem cnydyae 3To
t'=uU tpaiin ex01 .sav). Ecnm oH pacnonoxeH B TeKyLel naHke, TO BbIMOMHUTE cneaytoLipe
[eNcTBuSA:
1 BbibepuTe B MeH0 daiin komaHay OTKpbITh PaHHble WKW LLENKHUTE Ha KHOMKe
OTKpPbITb AaHHbIe MaHENN UHCTPYMEHTOB.
2. B OTKpbIBLLEMCS AMA/IOrOBOM OKHE ABadKbl LUEe/KHUTE Ha umeHn exOl.sav nin
BBEAUTE €ro ¢ KnasmaTypbl U LEeKHUTE Ha KHonke OK.

HesaBMCKMMO OT TOro, OTKpbITa Nporpamma SPSS TOMbKO YTO UM Kakme-To MpoLeaypbl yxe
BbINOJ/IHANNCL, B BEPXHEN 4acTu FMaBHOrO OKHa A0/KHA MPUCYTCTBOBaTb CTPOKa MeHIo (OHa
nokasaHa Huxe). NMoKa CTpOKa MeHI0 Ha 3KpaHe, AO0CTYMHbl BCe KOMaHbl aHann3a faHHbIX.
MpY 3TOM OKHO C AaHHLIMW BUAETb He 0653aTesbHO.

®aiin Mpaeka 3ug [JaHHble [peoGpasosatb AHanma  [MpAMOI MapkeTyHr padwmka Cepsuc Qmo Cnpaska
N ow % "
Mpu onpefeneHHbIX NCXOAHbLIX HACTpoOPikax nporpammbl SPSS OAHOBPEMEHHO C OTKPbITUEM

(haiina AaHHbIX OTKPbLIBAETCA OKHO BbiBOAA. YTO6bI BEPHYTLCS K INTaBHOMY OKHY U CTaHAapTHOM
CTPOKE MEHI0, LLIe/IKHATE Ha KHOMKe CBOpauMBaHus WAN BOCCTAHOB/EHMWS TEKYLLLEro OKHa.

[lonydyeHne nHpopmaunm o gpamnne

KomaHga VHpopmauus o daiine gaHHbIX NO3BOASET NONYYUTb CBEAEHUSA O NepeMeHHbIX hai-
na gaHHbiX SPSS. 3T0, Nnoxanyi, camas npoctas U3 paccMaTpuBaeMbiX komaHg. OHa Nno3Bo-
nseT 6bICTPO NOJyyYaTb CINMCOK UMEH NMEPEMEHHbIX, X METOK, METOK UX 3HAYEHUI He TOJ/IbKO
AN oTKpbITOro (paboyero) hana gaHHbIX, HO U ANS nboro gpyroro (BHewHero) darna
[AaHHbIX SPSS.

Mpwv nomouwin wara 4 Bbl NoayuynTe MHpopmauuro 06 OoTKpbITOM (pabouyem) dane ex0l.sav,
a BbINMoOJIHeHMe wWara 4a obecneynTt Bac cBegeHUsaMU O haine TestlQ.sav.

Mocne BbINOMHEHWA Wara 3 A0/MKHO ObiTb OTKPLITO OKHO pefakTopa AaHHbIX (ex01
sav — Pefaktop AaHHbIX IBM SPSS Statistics).

B MeHI0 ®daiin BblbepuTe koMaHAy WHgpopMaumsa o caiine gaHHbIX »Pa6ounii daiin.
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B pesynbTaTe BbIMO/HEHUS 3TOV KOMaHAbl OTKPOETCs OKHO BblBOAA, coAepxalliee Ape Tabnu-
ubl. B nepeoii Tabnuue nepedncneHbl Bce NepeMeHHble alina ¢ ykasaHMeM KX XapakTepu-
CTUK, @ BO BTOPOI — 3HAYEHUNS M METKN HOMUHATUBHBLIX MepemMeHHbIX.

WAT 5 Haxopgscb B OKHe BbIBOAA, NMOJlyYEHHOM B pe3ysibTaTe BbIMO/IHEHMS Lwara 4, caenaiite
cnepyoLlee:

1 B meHo daiin BbibepuTe koMaHAy VHdopMauys o dhaiine AaHHbIX »BHELLIHWA doaiin.

2. B OTKpbIBLUEMCSA OKHE Bblbopa tharina HanauTe chann TestlQ n ABaxAap! LeNKHUTE
Ha ero MeHu.

Mocne BbINOMIHEHMA 3TOrO LWara K COAEPXMMOMY OKHa BblBOJa A06aBUTCA MHGOpMaLus
0 (haiine paHHbIX TestlQ.sav, cogepxkallian Ase Tabnumubl. B nepBoi Tabnuue npueeaeHsl obwme
cBefeHus O haiine, BO BTOPOM — CMNCOK MNEPeMEHHbIX U MX METKU. Tabnuubl CO 3Ha4YeHUIMUN
MU MeTKaM/ HOMMHATMBHbIX MEPEMEHHbIX HET, Tak Kak halin Ux He COAEepXUT.

Mocne npocMoTpa 3akpoiiTe OKHO BbiBOAA 63 coxXpaHeHUsi, HTO6bl OHO He Meluano AasbHei-
e paborTe.

O6paboTKa NponyueHHbIX 3HaYEeHUN

B npougecce paboTsbl ¢ nporpammoii SPSS Bbl Hepeako byaeTte cTaskMBaTbCs ¢ NPO6G1EMON OT-
CYTCTBYIOLNX AaHHbIX. O6paTuMcs K nepemMeHHbIM M3 npumepa exOl.sav. BnonHe BeposiTHa
cUTyauus, Koraa KTo-mbo u3 yyeHMKOB OTCYTCTBOBasl MPWU MPOBEAEHUN TECTUPOBAHMUSA, UK
He OTBETW1 Ha BOMPOC O BHELLKO/IbHOM YB/IEYEHUUN, UIN HE ONPeAEnuca ¢ NepcrnekTueol no-
cTynneHus B By3. MNoao6Hble cnyyan NpuUBOASAT K TOMY, UTO B iaHHbIX pabouero ghaiina noss-
NS0TCA NMPONyLEHHble 3HaYeHUs. MponyLLeHHblE 3HAYEHNSI He TOJ/IbKO MELLaT OCMbICIMBaThb
[aHHble, HO U MOryT OKa3blBaTb HeXenaTe/lbHoe B/IMSIHWE Ha pe3y/nbTaTbl aHanm3a. HekoTo-
pble cTaTUCTUYECKME MNpoLeaypbl UFHOPUPYIOT 06bLEKTbI (CTPOKWU), B KOTOPbIX COAEPXUTCA
XOTs 6bl OQHO MpOMyLeHHOe 3HavYeHne. Ecnu, K npumepy, 13 35 HabnwoaeHWin 13 UMetoT npo-
nyLieHHble 3HaYeHUs1 pasHbIX MNepeMeHHbIX, TO aHanu3y 6yayT noanexars HeMHorum 6onee
60 % AaHHbIX harina, YTo, HECOMHEHHO, NCKa3UT pe3ynbTathbl.

BOMbWMHCTBO CTAaTUCTUYECKMX MeTOA0B SPSS MO3BOAAIOT YUYMThbiBaTb MPOMYCKN B AaHHbIX
ABYMS NPUHLUUMNANBHO pa3NnyHbiMM crnocobamu: nocTpoyHo (listwise) n nonapHo (pairwise).
Mpn NOCTpPoOYHOM y4yeTe NpPonyckoB SPSS nepen BbINOMHEHWEM Onepalmy NPoBepPsSeT CTPOKU
(06BEKTbl) Ha Ha/Mune MPONYLUEHHbLIX 3HAYEHWU U B crlyyae OGHApPYXeHWUst MocnefHUX nc-
K/l0YaeT COOTBETCTBYHOLLME' CTPOKM U3 aHa/IM3a Le/IMKOM. 3TOT Crnocob Mo3BosiseT NoJyyYnTb
Hanbonee KOPPEeKTHble CTaTUCTUYECKUE pe3y/bTaTbl, O4HAKO MOTEPU AaHHbLIX MPU 3TOM Mak-
cuMasibHbl. Mpy nonapHOM yyeTe NPOnyckoB 06paboTKa BbIMOSIHAETCA 6€3 A0MNONHUTENbHBIX
NPOBEPOK 1 B MPOLLECCE BbIYMCNEHUIA He BbIMOMHAKTCA TO/IbKO Te onepauun, KoTopble TPeby-
IOT Ha/IM4YMA NPOMYLLLEHHOro 3HaYeHns. Taknm 06pa3oM, B aHaIM3e y4acTBYHOT BCe BBeeHHbIe
[aHHble, HO pe3yfbTaTbl aHanM3a coAepXaT NorpeLHocTr.

Mbl pekoMeHAyeM BaM MO BO3MOXHOCTW pellaTh Npo6/ieMy NMponyLLeHHbIX 3HaYeHni Ha aTa-
rne BBOAA M KOAMPOBAHWA AaHHbIX, @ He MonaraTbCs Ha To, YTo SPSS caenaet 3aTo 3a Bac.
B nto6om cnyvae, 4eM 60/iblie MPOMYCKOB B UCXOAHbLIX AAHHbIX, TEM MeHee TOUYHbl U KOppek-
THbI pe3y/bTaTbl aHaIM3a. -

[Ana HOMUHaNLHOW NepemMeHHOM nNpobaemMa NPONYLLLEHHbIX 3HAYEHUI peLlaeTcs N1erko: Bbl MO-
KeTe MPOCTO BBECTU A/ Hee elle OAHY rpajauuio, KoTopas COOTBETCTBYET MPOMYCKy B AaH-
HbIX. [ KOMYEeCTBEHHOW NMepemMeHHON (MeTPUYECKOW UAN MOPSAKOBOI), UMEIOLLER MHOXe-
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CTBO BO3MOXHbIX 3HauYeHWUii, B SPSS npeaycMoTpeHbl crneunasbHblie npoueaypbl 3anofiHeHus
NpomnyckoB: B MeHlo peobpa3oBaTh €CTb KOMaHZa 3aMeHWUTb MPOMyLLeHHbIe 3HaueHus. Mpu
BceMm co6a3He ee 1CMo/b30BaTh CeAyeT NOMHUTb, YTO pPe3y/bTaTbl 06PaboTKN AaHHbIX C 3a-
MeHOIi NMPOMNYCKOB (DMKTUBHbLIMYW 3HAUEHMSMUW, HanNpuMep CpeaHUMK, BPSA I MOTYT Bbi3BaTh
nosepue. MoaTomy nydlle Ha MecTe MpPOoMycka YecTHO OCTaBAATb MYCTYyl sueiiky. A BOMpoc
0 MOCTPOYHOM W/ MOMAPHOM y4yeTe MPOMYyCKOB pellaTh OTAeNbHO A8 KaXKA0ro KOHKPETHOro
MeToZla aHa/IM3a JaHHbIX.

B cnpaBouHoOli cucteme SPSS 4acTo MCMONbL3YHOTCA ABa TEPMUHA: CUCTEMHbIE ((hU3MYECKM)
nponyLeHHble 3HadeHnsa (system missing values) n nonb3oBaTefnbCKMe (NOrmMyeckn) npony-
LLieHHble 3HaveHna (user missing values). Mog usnyeckn NponyLeHHbIMU 3HAYEeHUAMU Mo-
HMMAaOTCA 3HaYeHMUs, He BBeAEHHble B KOMMbIOTEP. B pepakTtope AaHHbIX MyCTble fYeliku,
He cofepxalime 3HauyeHuii, NoMeyeHbl TOUYKOW. JIOrnmyeckm MNponyLieHHble 3HaYeHns — 3To
creymanbHble 3Ha4YeHUs NepeMeHHON, oTpaxarlme HEBO3MOXHOCTb a[leKBAaTHOro KOAMPO-
BaHMA HekoTopoli cuTyaumn. Ecnu, Hanpumvep, 1, 2 n 3 — TecTOBble OLEHKN WUCMbITYEMOrO,
8 03HauaeT, YTO TecT He 3aBeplleH, a 9 huKcMpyeT HesBKY UCMbITyeMOro, To 3HayeHus 8 n 9
OTHOCATCA K JIOTMYECKU MNPOMYLLEeHHbIM, NMOCKO/bKY UX Hefb3s MHTeprnpeTuposatb Kak pe-
3yNnbTaThl TECTA.

[Mpeob6pa3zoBaHMe AaHHbIX

BbluncnexHus

Onepauyus BblumMcINTL MO3BOSIET C MOMOLLBIO BbIYMCIEHUI cO3A4aBaTh HOBble NepeMeHHble Ha
OCHOBE CYLLLECTBYIOLLMX AaHHbIX (haiina. Tak, cpean AaHHbIX haiina ex0l .sav uccnegosaTtesto
MOXeT MOoHafobuTbCs cpedHuin 6ann pesynbTaToB TeCTUpPOBaHUA (TecTl, .., TecTS) Kaxpao-
ro yvauierocsa. [na atoro Heo6xoAMMO cO34aTb HOBYH MEPeMEHHYI0, Hanpumep, ¢ MMeHeM
Tect_cp.

LAl 4a  TlMocne BbINONHEHMA wWara 3 AO/MKHO ObiTb OTKPbLITO OKHO pefakTtopa AaHHbIX (exOl.
nagHEB sav — PelaktoP gaHHbiX IBM SPSS Statistics). Mpyn akTMBHOM OKHe pefaktopa daH-
L W T HbiX B MeHIO MNpeobpa3oBarb BbIGEpUTE KOMaHAY BblumcnTb nepemeHHyto. Ha akpaHe

B nosBuTCA AMasioroBOe OKHO BbiumMc/nTL nepemeHHyto (puc. 4.1).

[unanoroBoe OKHO BblUMC/IUTL MEPEMEHHYIO COAEPXWUT B /IEBOWM 4acTWu yXe CTaBLIWUA npu-
BbIUHbIM CMUCOK AOCTYMHbIX MEPeMeHHbIX. Hapd CMWCKOM, B /IEBOM BEPXHEM Yr/ly OKHa,
nmeeTca none BbluMcnseMas nepemMeHHas, B KOTOpoe Heo6XoAVMMO BBECTM UMS co3faBae-
MO, NN BblYUCNSEMOIA, NepemMeHHol. B none UYncnoBoe BbipakeHue BBOAMUTCS BbipaXKeHue,
C NMOMOLLbIO KOTOPOrO BbIYMCAAETCSA HOBas NnepeMeHHas. Bbl MOXeTe BBOAWTL B 3TO Mofe
CMMBO/IbI C K/aBmaTypbl, yepe3 6ydep obMeHa, a Takke Mo/b30BaThCs MepevncneHHbIMU
hanee BCrioMoraTte/lsHbIMU 3/leMeHTaMu MHTepdeiica okHa, NO3BONAOLWMMY (POPMUPOBATH
BblpaXKeHWE.

Ha naHenu KanbKynsiTopa CoAepXatcsi KHOMKWA UMgp U AeCATUYHOro pasgenvrens, a Tak-
e pa3Hoo6pasHbIX onepaumid. LLLenyok Ha KaxAoi M3 aTUX KHOMOK MPUBOAUT K MosBe-
HUIO COOTBETCTBYIOLLLEro CUMBO/IA (UM HECKOMIbKMX CUMBOJIOB) B Mosie UMC/IOBOE BbIpaxKeHMe.
PasymeeTcs, MpU COCTaBMIEHUN BbIPAXEHUS Bbl MOXeTe 060MTUCL 6e3 NaHenn KanbKynsTopa,
NMOCKO/bKY BCE MpeACTaBNeHHbIE TaM CUMBO/IbI MOXHO BBECTM C KiaBMaTypbl. KHOMKN OCHOB-
HbIX orepauuii nepeyncneHsl B Tabn. 4.1.
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BblUMCNNTL NEepeEMEHHYI0 *1
Bbluncrsiemasi nepemeHHas "cnosoe Bolpa e
Tvn n MeTka.-
S ron Tpynnb! coyHKLWA:
T nacc
f 3HaummocTn
f By3 0 0 0 0 0 0 [CTaTVICTVI‘leCKVIE aad
o0 000000 Qs
T cuers yme [TecT!] TekcToBble
S yuncnoBble paapl [Tecr2] 5 o o o o o BpemeHHbIX MHTepBasioB (CO3,anI/Iﬂ)

T cnosaps [Tect3]
f 0OCBEOM/EHHOCTL (T€... .
/  KparKoEpeveHHas na.. yaanuTe C(t;)f/\ll-ﬂﬂ_l,l/ll/l 1 cneupasibHble NepeMeHHble:
S otmetkal Maxa '
T otmerka2 Mean

Median

Min

Sd

Sum

Variance

Ecaw... . (ycnoBue oT6opa Hab/oaeHWIA)
f~~ OK OTtmeHa__11 Cnpaska

Puc. 4.1. Jyanorosoe OKHO BbluUC/IUTL NepeMeHHyo

Ta6nvua 4.1. KHOMKM OCHOBHbIX OMnepawuyii, AOCTYMHbIX MPU CO30aHUN NePeMeHHbIX

n  Onepauuv cpaBHeHWs Jlornyeckme onepauum
+ CNoXeHve < MeHbLLE &N
wuri \z=
- BbMUTaHME > 60/blLe | wn
* YMHOXeHWe <= MeHbLLEe W paBHO ~ HE
ﬂ B I/I >= 60/bLLE W PABHO
** BO3BEEHVE B CTEMNeHb = paBHO
MMUMW TMMMM LI MMUM *\&I K181’
~= He paBHOo K e -

B crivcke Ipynnbl (oyHKUMI NepeuncreHbl HassaHua 20 rpynn yHKLUWA, NpuyeM HasHadeHune
6O/IbLUIMHCTBA M3 HUX BecbMa TyMaHHO. [lanee Mbl NMPUBOAMM OMUCaHUS HECKOMbKUX Fpymnn
(bYHKLNIA, KOTOPbIE KaXYTCs Ham HavGonee yrnoTpebuTenbHbIMU.

B cnucke OyHKUMM U cneupalibHble NMepeMeHHbIE MepeyncsieHbl onepawmm, BXxoasiuime B cocTas
OaHHOW rpynnbl pyHKUMiA. Hanpumep, Ha puc. 4.1 BblgeneHa rpynna yHKuUnii Cratuctude-
CKMe U B OKHE HWXe MepeuvncnieHbl A0CTYMHble cTaTUucTuyeckne yHKUMWU. Ons TOro 4tobbl
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BOCNO/Ib30BaTbCA O,CI.HOI7| N3 HUX, HeO6XO,EI,VIMO €e BblOENNTb U MNMPU NMOMOLLW CTPEJIKN, Hanpas-
NEHHOW BBEpPX, NepeHecTn B OKHO YMCNOBOE BblpadkeHMe.

Mpwu Wwenyke Ha KHOMKe Ecin OTKpbIBaeTCs AUa/IOrOBOe OKHO BblGopa HabnMoaeHUH. 3TO OKHO
ncnonb3yeTcs B TOM C/lyyae, Korga Heo6XoAumo NpPOU3BECTU BbIYMCNEHUS TOMbKO A5 YacTu
HabnaeHNn (CTPOK). PYHKLMA KHONKU Ecnm aHanornyHa komaHge OTo6paTb HabnoaeHus,
OonncaHHOW Janee B 3TON rnase.

Hue nepeuncrieHbl OCHOBHbIE TPYNMbl PYHKLWIA, AOCTYMHbIE NPWU CO34aHUN NEPEMEHHbIX:

N ApumeTrUecKne —BbINOMHAT apnuMeTUYecKue 1 anrebpanyeckne onepauyun. Hanpu-
mMep, ABB(uncnBbIp) BO3BpaLLaeT abCcoMoTHOE 3HAYEHME YNCIOBOMO BblpaXeHUs B CKOOKax
(uncnsbIp).

» [ponyLeHHbIX 3HAYEHNI — BbIMOJIHAIOT ONepaumn ¢ NPOMYLLEHHbIMW 3HAYEHMAIMU. Ha-
npumep, NVALID (nepemeHHas [,..]) BO3BpaLLaeT KO/IMYeCTBO AeNCTBUTENbHbIX 3HaUYeHW (He
NPOMyLLEeHHbIX) U3 CMMCKa NepemMeHHbIX, MMeHa KOTOpbIX 3afaHbl B KBaJpaTHbIX CKOGKaxX.

» CTaTucTuyeckne — BbIMOHAKT cTaTUCTUYECKMe onepaumn. Hanpumep, MEAI\1(WmcrBbIp,
uncnebipl,..]) BO3BpalLaeT cpeAHee 3HAYEHWE UYUCOBbIX BblPaXKEHWNA (YNCMBbIP,YNCNBLIP
[,-.]), Bknovarowmx B ceba nmeHa nepemMmeHHbIX, CMIMCOK KOTOPbIX YKa3aH B CKOOKax.

» CnyyaliHbIX 4MCeN — BbIMOJIHAIOT Ofepauuun, reHepupylole B KadyecTBe 3HAUYeHWui
nepemMeHHOl cnyvariHble uncna ¢ 3aflaHHbIMU CBOWCTBaMUW pacrnpefeneHus. Hanpumep,
Rv.Normal(cpAH.CTAQTIoi) BO3BpallaeT MacCuMB HOPMaslbHO pacnpenesieHHbIX CryyYarHbIX
yncen C 3afaHHbIM CpeaHUM 3HaveHWem CcpaH M CTaHA4APTHbIM OTK/IOHEHWEM, PaBHbIM
stddev. Ecnn CnyyHopm — ueneBasi nepemeHHas, BoipakeHne NORMAL(O,3) co3gacTt ne-
pemeHHyto CrlydHOpPM, 3HAYeHUsIMU KOTOPOI GyAyT cnyvaliHble uncna, pacnpegeneHHble
HOPMa/IbHO C HYNEBLIM CPeAHNM 3HaYeHMEeM U CTaHAAPTHLIM OTK/IOHEHMEM, PaBHbIM 3.

B cneaytoleM npumepe co3aafmm HOBYIO NepemMeHHyto TecT cp. OHa NoslydyaeTcs BblYUCIEHU-
eM cpefHero A5 3Ha4YeHuii NepemMeHHbIX TecTl, ..., TecTs.

WAl 5a  [ns BbIMNONHEHUA CleayolmnX AENCTBUM ONANIOFOBOE OKHO BbMMCIUTL MEPEMEHHYO
Apap LW [0MKHO 6bITb OTKPBLITO (CM. puC. 4.2) B pe3y/nbTare BbINOMHeHWs wara 4.

1 B none Boblumcnseman nepemeHHas BBeauTe MMA TeCT Cp.

B 4 B okHe lpynnbl hyHKUWA HalOuTe U BblAENNTE LEMYKOM Mbin CraTmucTuyeckue,
a B OKHe PyHKUMM 1 cneupanbHble nepeMeHHble BbiaenuTte Mean (CpegHee).

' 3 TNpwv nomoLy CTPenKn, HanpasneHHoM BBepX, WK ABOMHbLIM LLENYKOM MbIlUX Ha
nyHkTe Mean BBeguTe hyHKUMO Mean (?,?) B Hose YncnoBoe BblpadkeHMe.

- 4. B BblpaxxeHn MEAN(?,?) B nose YuncrioBoe BblpaXKeHWE COTPUTE CMMBO/IbI BOMPO-
COB W 3anATyl0 B CKOGKax, OCTaBUB KypcOp Mex/y CKOOKamMu.
$ 5 LUWenkHnTe cHayasia Ha MMeHW TecTl, YTOGbl BblAENUTL €ro, a 3aTeM Ha KHOMKe
C Hanpas/eHHOM BMpaBO CTPENKON (MOXHO TakKe ABaXAbl LeNKHYTb Ha UMEHU
TecTl), UTO6bl BBECTU €ro B CKOOKWU B Mose YncnoBoe BblpakeHue.

6. LLLlenKHUTE Ha KHOMKe , (UK BBEAUTE 3ansTyio C KNaBuaTypbl) U ABaXAb! LLeN-
KHUTE Ha MepemMeHHol TecT2.

Jtss, 7. TloBTOpUTE TE Xe AeNCTBUA A1 NepeMeHHbIX TecT3, Tect4 1 Tects. B utore gosx-
HO MoNyunTbCA BblpakeHne: MEAINI(tectl ,Tect2,Tect3,Tect4,Tects). Ecnm 31O He
Tak, BHeECUTe n3MeHeHus. Bcé BbipakeHVe B rnosne YMc/ioBoe BbipaXKeHWE, B TOM
yncne YMeHa nepemMeHHbIX, MOXHO LIEeNIMKOM BBOAMUTL C K/aBuaTypbl.

ok ! 8. LWenkHnTe Ha KHorke OK.
' 9. B meHto daiin BbibepuTe KomaHay COXpaHUTb.
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B pe3ynbTaTe BbIMOMHEHUs NpoLenypbl GyaeT co3faHa HoBas NMepemMeHHas TECT Cp, KoTopast
pasmecTMTCA B KpaliHeM npaBoOM CTON6uUe darna gaHHbIX. Ecnm Bam yaob6Hee gepxartb 3Ty
nepemMeHHyl0 6nmxke K Hauvany dalina, MOXeTe BOCIMOJb30BaTbCA OMNepauusiMi Bbipe3aHus
M BCTaBKU B HYXXHYHO MO3MLMIO.

Mocne 3aBeplueHMa NpoLeaypbl NporpaMva BO3BpallaeT BaCc B OKHO peAakrtopa AaHHbIX, YTOo-
6bl Bbl MOF/IN MPOCMOTPETL COAEPXKUMOE HOBOW NepeMeHHOIA.

B 6051ee CNOXHbIX BbIYMCEHUAX C MPUBMEYEHMEM pPa3HOOOpasHbiIX apnuMeTUIeckux u gpy-
rMx onepauuii Bam npuaeTcs cneAuTb 3a NpuopuTeTaMuy onepaumii U Npy Heo6XoaMMOCTU
perynnposaTb O4epeiHOCTb BbIYMCEHWUI C MOMOLLbIO CKOGOK.

PaH)XxupoBaHune

PaccMOTpeHHass KoMaHAa BblumcnvMTe MO3BOMSET CO34aTb HOBYH MEPEMEHHYH, 3HauyeHUus
KOTOPOW BbIYNCASOTCS MPY MOMOLLW BblpaXeHUs, coaepXallero apyrme nepemeHHble. Ko-
MaHaa [Npeo6pas3oBaTth »PaHXMpOBaTb HabMAEHUS TOXE MMO3BOJMSET CO34aTb HOBYH Mepe-
MEHHYI0, 3HA4YEeHMNS1 KOTOPOIA — paHroBble MecTa HabAEHW NO 3a4aHHO NepeMeHHol. 3Ta
npoLeaypa NpuMeHsieTcs, Korga Heo6xoauMo NepeiiTu OT UCXOAHbLIX 3HaYUeHN NepemMeHHoM
K paHram.

KomaHga paHXupoBaHusi (Mepexofa K paHram) BbIMOSHAETCS MpyY MOMOLLM AWNa/ioroBOro
OKHa, NMoKasaHHOro Ha puc. 4.2. nsa nepexoAa K paHram [A0CTaTo4yHO 3a4aTb MM NepeMeHHOMN
B nosne MepeMeHHbIE U L ENKHYTb Ha KHomMke OK. MosABMTCA HOBas nepemMeHHas C 3aJaHHbIM
Mo yMO/IYaHMI0O MMEHEM, coAepXallias paHru 3Ha4eHUn UCXOA4HOM nepeMeHHON.

Puc. 4.2. Jnanorosoe okHO PaHXMpoBaTb HabMOAEHUS

MpeanonoxuMm, uccnegoBateflb pPeLlns paHXMpoBaTbh BCEX ydyallMXcs MO ycreBaeMoOCTU 3a
11-i4 knacc. 4na 3aToro eMy Heo6xo4MMO NEPENTU OT UCXOAHbIX 3HAYEHUNIA MEPEMEHHON OTMET-
Ka2 K HOBOW NMepPeMEHHOM, cofepXKalleil paHrn yyauinxcsa rno aToil NepeMeHHoIA.

PaccmoTpuM npoleaypy paHXMpoBaHWUs Ha Npumepe.

B pesynbTare BbIMO/IHEHUA 3TOrO LWlara B KOHLLE Crucka NnosBUTCA HOBasd NnepemMeHHas ¢ nme-
HeM PYOTMETKA, MPUCBOEHHLIM MO YMOYaHUID. ITO UMA MOXHO OCTaBUTb WX MOMEHATb Ha

npyroe.
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Mocne BbINOMHEHWA Wara 3 AO/MKHO GbITb OTKPLITO OKHO peAakTopa AaHHbIX (ex01.
sav — PegakTop faHHbIX IBM SPSS Statistics).

[ns paHXMpoBaHUs NepeMeHHoN OTMETKa2 BbIMO/HWUTE criedytolipe AencTBmS:

1 B wmeHto Mpeobpasosars BbIGepUTE KOMaHAy PaHxuposatb HabnioaeHUs. Ha akpa-
He NoABUTCHA OUa/IOrOBOE OKHO, NpeacTas/ieHHoe Ha puc. 4.2.

LLlenkH1Te cHavana Ha NepeMeHHOW OTMETKa2, YTOObl BbIAEUTL €e, a 3aTeM Ha
KHOMKe CO CTPEeSIKOA.

®naxokK BbIBeCTU Tab/MLBI-CBOAKN MOXHO CHSITb, TaK Kak HUKaKuUX pesy/ibTaToB
06paboTKKN, KPOMe HOBOW MepeMeHHON, noyyaTb He NAaHUpPYeTCs.

4. o ymonyaHWio nepeknoyatens PaHr 1 npucBouTL HaGMOAEHWO YCTAHOB/EH
B MOMOXeHne C MUHUMasbHBIM 3HadeHneM. [1pU XenaHUM Bbl MOXETE U3MEHUTb
NopsiioK paHXMpPOBaHUS Ha 06paTHbIN, YCTAaHOBMB 3TOT Mepek/oyatesib B Mo-
noxeHve C MaKCUMa/lbHbIM 3HAYEHUEM.

5. lNpu wenyke Ha KHoOMke Tunbl paHroB Bam OyAeT NpefiokeH OONOMHUTENbHbIN
Habop 3KCTpaBaraHTHbIX CMOCOB0B PaHXMPOBaHWUA, a MPU LLEeNYKe Ha KHOMKe
CoBnagatolume — AOMNOMHUTENbHbI Habop Croco6oB 06paboOTKN OAMHAKOBbIX
(coBnagaroLLmx) paHro. Mo ymMOnYaHuO MPUHATO O6bIYHOE MPUCBOEHME OaW-
HaKOBbIM 3HAYEHWUSIM MEepeMeHHO OAHOrO 1 TOro Xe cpeaHero paHra (CpeaHuii).
[na paHXnpoBaHMA MO OGLLIENPUHATLIM NMpasuiaM OCTaBbTe BCe Te MapameTpbl,
KOTOpble YCTaHOB/IEHbI MO YMOMYaHMIO, U LLENKHUTE Ha kKHomnke OK.

BblGOp HabnoAeHWA ans aHanusa

B 3TOM pasfie/sie Mbl OTOIAEM OT MPUBbLIYHbLIX BBOAHbLIX C/IOB U Cpasy nepeiiieM K MnoLiaroBbim
npoueaypam.

LAl 48  TMocne BbINONHEHMA wWara 3 A0/MKHO ObiTb OTKPbLITO OKHO pefakTopa AaHHbIX (ex01.
sav — PepakTop AaHHbIX IBM SPSS Statistics).

B meHio [aHHble BblbepuTe koMaHgy OTo6patb HabnoaeHus. Ha akpaHe nosBuTcs
[OVanoroBoe OkHO, rMokasaHHoe Ha puc. 4.3.

KomaHpga OtobpaTb HabnwogeHuss MO3BOSET MNOJb30BaTeNl0 BblOMpaTb AN 06paboOTKU He
BCE, a YacTb AaHHbIX, YA0BNETBOPAOLMX 334aHHbIM YCN10BUAM. [MOCKO/IbKY HEO6X0AUMOCTb
B 3TOM BO3HMKAeT [0BOJILHO YacTo, koMaHAa OTobpath HabnoaeHWs ABNseTcs OAHOW U3 ca-
MbIX BOCTPE6OBaHHbLIX MpPU NPOBeAEHNN UccneaoBaHWA. Tak, UCCeaoBaTesno, UCNob3yloLLe-
My cpaiin exOl.sav, MOTyT MOHaA06UTLCA CTATUCTUYECKME CBeAEHUs, KacatloLmecs yyallnuxcs
KOHKPETHOr O Kjlacca WUav onpeaeneHHoro rnona, U T. 4. 3TO 03HavyaeT, UTO eMY HYXHO yKasaTb
nporpaMmMe, Kakuve AaHHble cnefyeT BblAeNnTb Ans o6paboTkui. IMeHHO Ansi 3Toro npefHa-
3HaveHa komaHpa Otobpatb HabnogeHus. Mocne nposefeHUs aHansa BblbpaHHOW noarpyn-
Mbl Bbl MOXETE BEPHYTbCS K MOJIHOMY Habopy AaHHbIX, YCTAHOBUB B OKHe OTobpaTth Hab/io-
[eHns nepek/toyaTenb BblbpaTe B NonoxeHwe Bce HabnoaeHwst. Ecnn HyxXHO co3pgatb daiin
[aHHbIX, coaepXallunii ToNbKO BbIGOPKY, MOXHO yAannTb BCe UCK/HOUYEHHbIe 06LEKTHI, a 3aTeM
COXpPaHUTbL MOJyYeHHbI (alin ¢ nomoLlbio KomaHapl CoxpaHuTe MeHto daiin. Homepa Bbl-
BGpaHHbIX HabMAEHWIA, B OT/INYME OT UCK/IHOYEHHbIX, NMOC/e BbIMOMHEHMS KOMaHAbl OTO6paTh
HabMtoAeHNs OCTalTCAa He3auepKHYTbIMU, YTO MO3BONSET SIErKO HaxXoAuTb UX BU3yasibHO. Ha
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~  Ecnm BbINOMHEHO YCMoBWE, NO3BOMSAET 3adaTb yC/ioBMe otbopa HabnioAeHU ¢ NOMOLLIbIO
KHOMKWN Ecrm. Mpu wenuke Ha 3TOM KHOMKe MOSB/SETCA AMaIOrOBOE OKHO, OYeHb Mo-
X0Xee Ha OKHO, MnokasaHHoe Ha puc. 4.2. UTobbl 3agaTb ycnoBme OTO60pa, Bbl MOXeTe
MCMob30BaTb KAaBuaTypy, NMaHesb KasbKynatopa, CNMcoK (hyHKUWIA, a Takxke bydep 06-
MeHa. OnucaHue (yHKLNIA OCHOBHbLIX KHOMOK MNpuBeaeHo B Tabn. 4.1. [lanee npuBeaeHbl
npuMepbl HEKOTOPbIX YCNOBUIA OT6GOpPA.

non =1

OT6MpaloTCA TONbKO AEBYLUKN.

Knacc = 3

OT6MpalnTCa yYeHUKM Knacca «Bx».

Knacc <= 3

OT6MpalOTCA YYEHUKM KNaccoB «A» U «b».
By3 >=2 & By3 <= 3

By3 > 1 & By3 < 4

Mpu 3agaHuKn MO6Oro 13 3TUX YCNOBUIA OTGUPAIOTCA YYEHUKM, BbiGpaBLIME SKOHOMMUYeE-
CKME N TEXHUYECKUE BY3bl.

UTOG6bI BBECTU NMEPEMEHHYIO B MOJe 3a4aHNS YCNIO0BUS 0T60pPa, AOCTATOUYHO LWE/TKHYTL CHavana
Ha Heil, a 3aTeM Ha KHOMKe CO CTPEe/IKOM. 3HaKN onepauuii MOXHO BBOAMUTL Kak C KNaBuaTtypbl,
Tak U C NaHenn KanbKynstopa. B nepBom 13 NprvMepoB Mbl BbiGEpeM A8 UcCCiefoBaHNa BCeX
yualnxcs-AeByLieK, a BO BTOPOM — y4alUXCs, BbIGMpalOLNX 3KOHOMUYECKME U TexHuue-
cKue By3bl.

LIAI 58 CHauana 3aiimemcsi geBylKamn. [pu OTKpPbITOM OKHe OtobpaTb HabmoaeHus
(cMm. puc. 4.3) BbINONHUTE creaytoLme AenNCTBUS:

ff. 1 1 T[epeknoyatens BbibpaTb yCTaHOBUTE B MOJIOXEHWE EC/M BbINOMHEHO YcroBve
W LWeSIKHUTE Ha KHonke Ecrn.

& 2. B OTKPbIBILEMCS OKHE CHauasia LUE/KHUTE Ha VMEHV MepeMeHHON Mof, YTOoGb
BbIAE/NTb €€, a 3aTeM — Ha KHOMKEe CO CTPE/IKOM, 4TOBbl BBECTV MEPEMEHHYHO
Mo/ B yCioBre oTéopa. Janee Ha MaHe/ M KaulbKy/isSTopa WeIKHUTE Ha KHOMKe =,
a 3aTeM — Ha KHOrMKe 1, YTO6bl 3aKOHUYMTb COCTaB/IEHME YC/I0BMS OTGOpA.

3. Tocne co3gaHvst YCnoBus OT60pa LeKHUTE Ha KHOMKe Mpofo/mknTb, YTo6b! 3a-

KPbITb MEPBOE AMANIoroBoe OKHO, W Ha KHomnke OK, YTO6bl 3aKpbITh BTOpOe Aua-
JIOrOBOE OKHO U BEPHYTLCA B OKHO PefiakTopa AaHHbIX.

Mocne BbINMOSIHEHWSA 3TOrO LWara npu no6oii 06paboTke GYAYT YUUTbIBATLCA TOMBKO AaHHble
ONna aesylwek. YTo6bl caenatb AOCTYMHLIMU BCE AaHHblE, A0CTAaTOYHO B OKHe OTo6paTb Ha-
6Mt0fleHNs YCTaHOBUTL Nepek/toyaTenb BoibpaTh B NonoxeHue Bece HabnoaeHws.

LA 5r  Tenepb BblibepemM AN UCCNeAO0BaHW LUKOMbHNKOB, OPMEHTUPOBAHHbLIX Ha NOCTyrie-
bV S ;% HVe B 3KOHOMWUYECKVE N TEXHUYECKME By3bl. [locne BbINOMHEHWUs wara 48 OKHO OTo-
6paTb HabMAeHNA AO/MKHO BbIFNSAETb Tak, Kak NokasaHo Ha puc. 4.3.

, 1 MNepekntovatenb Bbl6paTb yCTaHOBMTE B MOJIOXKeHMe ECiM BbIMOHEHO YCrioBYE
N LLENKHUTE Ha KHOMKe Ecrm.
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2. B OTKpbIBLIEMCSI OKHE CHayana LEeNKHUTE Ha MMEHU MepPeMEHHOW By3, YTOOGbI
BbIAENNTL €€, a 3aTEM — Ha KHOIMKEe CO CTPENIKOMW, YTOGbI BBECTU MEPEMEHHYH
By3 B yCnoBue oToopa. [lanee Ha NaHenn KasibKy/nsTopa LeKHUTE Ha KHOMKe
>=, BBEAUTE YMC/MO 2 N LLENKHUTE Ha KHOMKe  CHOoBa LLENKHUTE Ha UMEHN
rnepeMeHHOW By3, YTOObI BbIAENNTL €€, a 3aTeM — Ha KHOMKEe CO CTPE/KOM, YTO6bI
BTOPWYHO BBECTM MEPEMEHHYIO By3 B YC/I0BME OTGOpa. Ha naHenu Kanbkynsaropa
LLle/IKHUTE Ha KHOMKe <= 1 BBeAMTE YNC/I0 3, 3aKOHUYMB COCTaB/IEHME YC/IOBUS
oT6opa.

3. Mocne co3gaHns ycnoBusi 0T6opa LLENKHUTE Ha KHOMKe MpoaomkuTs, 4To6bl 3a-

KPbITb MEPBOE AMaNoroBoe OKHO, U Ha KHorke OK, UTo6bl 3aKpbITh BTOPOE Auva-
/IOrOBOE OKHO W BEPHYTLCS B OKHO pefakTopa AaHHbIX.

MepeKonpoBKa B HOBYHO NepPeMEHHYI0

KomaHpaa MpeobpasoBaHne »lNepekoanpoBaTs B Apyrve NepeMeHHble co3aeT HOBYHO NMepeMeH-
HYI0, O[HAKO ee 3HaYeHMNs ONpeaensTCsa He KaK pe3ynbTaT BblYMCIEHUIA NN PaHXUPOBaHUS,
a Ha OCHOBe 3aMeHbl MHOXEeCTBa 3HaYeHU CyLecTByOLLEA NepeEMEHHON HEGOMbLUUM YMC/IOM
kateropuii. Kak npasuno, aTta npoueaypa NpuUMeHsieTcs, Korga HeobxoAumMo pa3fennTb Bbl-
60pKy HabnwgeHW Ha NoArpynnbl N0 Ananas3oHaM 3Ha4YeHU HEeKOTOPOW KONNYECTBEHHOW
nepemMeHHo. Mpu 3TOM BO3MOXEH Y4YeT 3HAYeHUA OAHOW UM HECKOMbKUX MepeMeHHbIX.

Mpennonoxum, 4To Ha npuMmepe AaHHbIX K3 anna exOl.sav TpebyeTca mMcxoas U3 3Haye-
HWUI NepemMeHHol oTMeTKa2 (ycnesaemocTb B 11-M kiacce) co3fatb ABe HOBble MEpPEMEHHbIe:
p_ycnl u Mp_ycn2. MNMepemeHHas Mp_ycnl fonkHaaennTb BCEX yyalllMXcs Ha Age rpynnbi: 1—
OTMeTKa HUXe «4»; 2 — O0TMeTKa «4» 1 Bbilwe. MNpu NOMOLLM HOBOW NepemMeHHol Mp_ycn2 Tpe-
6yeTcAa pa3genuTb yyalnuxcs yxe Ha 4 rpynrbl — B 3aBUCMMOCTU OT YCMNeBaeMoOCTU C y4eToM
nona: BblAeNNTb CPeAn HOHOLLEN 1 AeBYyLUEK TEX, Y KOTO CpeagHU 6ain OTMETKN HUXE «4» Uan
«4» 1 Bbllwe. Takum o6pa3om, HoBasi NepeMeHHas 'p_ycn2 MoXeT NPUHUMaTh 4 3HadyeHus: 1 —
[EBYLWKN, OTMETKa < «4»; 2 — AeBYLIKN, OTMeTKa «4» N Bbille; 3 — OHOLWWN, OTMETKA < «4»;
4 — lOHOLWN, OTMEeTKa «4» U BbllLe.

KomaHpa nepekoampoBaHua B Apyrve nepemMeHHble BbIMOJIHAETCS C NOMOLb ABYX Anano-
roBbiIX OKOH. OHO U3 HUX MOKa3aHo Ha puc. 4.5. B HeM Bbl MOXeTe 3a4aTb BXOAHYH WU Bbl-
XOAHYIO NMepPeMeHHbIe.

Kak BUAHO Ha puc. 4.5, OkHO lNepekoauposaTtb B Apyrne nepemeHHble MMeeT BNOoSHe 06bIYHbIN
BU/: B €ro /IeBOM 4YacTu HaxoauTcs CMUCOK AOCTYMHbIX NEPEMEeHHbIX, a BHU3Y — MATb CTaH-
[apTHbIX KHOMNOK (CM. rnasy 2).

CHavana co3gaavm nepemMeHHyto p_ycnl, pasgensioulyo yyaliuxcs no ycreBaemocTu Ha
2 rpynnebl. [NepBoe, YTO HEO6XOAMMO cAenaTb B paccMarpvBaeMOM Hamu npumMepe, — Bbl-
[enuUTb NEPEMEHHYI0 OTMETKa2 1 NepeMecTUTb ee B CMNCOK BxoaHas nepemeHHas »BbixogHas
nepemeHHas. 3ateM B nosne Vms o6nact BbixogHas nepemMeHHas cnefyeT BBECTU MMSA HOBOW
nepemeHHol (B gaHHoM cnyvae p_ycnl). Llenyok Ha KHomMke W3MeHUTb MpuBedeT K Mo-
ABEHNI0 NepeMeHHOoM p ycnl B NpegplaylwieM Cnucke: ero cogepxvmmoe 6yaetr uMeTb BUA
oTmeTka2 »Ip_ycn 1.

LLlenyok Ha kHonke CTapble M HOBble 3HAYEHWS BbIi30OBET ANAIOrOBOE OKHO, MOKasaHHOe Ha
puc. 4.6. B HeM MOXHO 3a[aTb 3Ha4YeHWs HOBOU MepeMeHHON, KOTopble 6yAyT COOTBETCTBO-
BaTb OTAENbHbIM 3HAYEHUAM UNWN AManas3oHaMm 3HauyeHWi cTapoii nepemMeHHOMN.
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Bbl YBUAWUTE cO3a4aHHOe cooTBeTcTBMe B rnone Crapoe »Hosoe: 4 through HIGHEST »1. Bcem
OCTa/IbHbIM 3HayYeHUsM cnefyeT NPUCBOUTL UUGpPY 2. [Ana 3Toro [OCTaToOuHO MNepektoya-
Tenb Crapoe 3HayeHWe yCTaHOBUTb B MOJIOXeHMe Bce oCTasibHble 3HAYeHWs U B nosie 3HavyeHve
BBECTWN HOBOE 3HayeHue 2. Mocne wenyka Ha KHonke Jo6asuTb Bbl YBUAUTE Moc/eaHee cooT-
BeTCcTBMEe. Tenepb LWeNKHUTE CHavasla Ha KHormke [poaomkuts, 3aTeM B OKHe [lepekoaupoBsaTtb
B Apyrue nepemeHHsle — Ha KHorke OK.

HoBbIMM MEepPeMEHHbIMU Bbl MOXETe YMpaB/iATh TakK Xe, KakK M NepeMeHHbIMU, CO3L4aHHbIMU
06bI4YHbIM CMOCO60M: Ha3HayaTb METKW, BPYUYHYIO U3MEHSATb 3HAYEHUs, MEHSITb pacrosioXeHne
B (haiine AaHHbIX N T. W.

O606LMM MNPOoLEeCC co3aaHns nepeMeHHoi Mp_ycnl B ropMe y)Ke MPMBbIYHLIX HaMm MoLLAaro-
BbIX MpoLeayp.

LWAT 40  MNocne BbINOMNHEHWMS Wara 3 AO/MKHO ObITb OTKPLITO OKHO pefakTtopa AaHHbIX (exO Ll
sav - Pepaktop gaHHbIX IBM SPSS Statistics).

[na co3naHnsa nepeMeHHol Mp_ycnl BbIMOMHUTE cieaytoLme AeiCTBUS:

I. B meHto lMpeobpas3oBaTb BbibepuTe kOMaHAay [lepekogmpoBatb »IlepekoampoBatb
B Apyrvie nepemveHHble. Ha akpaHe MosBUTCA OU&/IOrOBOE OKHO, MOKas3aHHOe Ha
puc. 4.5.

- 2. UlenkHuTe cHavyania Ha NepPeMeHHON OTMeTKa2, YTo6bl BblAEUTL ee, a 3aTeM Ha
KHOMMKE CO CTPESKOA.
3. [OnAa nepexoga B vone Nvia HaxkmuTe Knasuwwy Tab, BBeguTe uma Mp yenl u wenk-
HUTE Ha KHOMke V3MeHUTb.

4. LUlenkHnTe Ha KHomMke Crapble M HOBble 3HAYeHWs, YTOObl OTKPbLITb AMaSIOroBOE
OKHO, MNokasaHHoe Ha puc. 4.6.

5. B NeBoi4 YacTy OKHa yCTaHOBUTE Mepekstovartesib CTapoe 3HaueHe B NOJIOXeHMe
[viana3oH OT yKasaHHOro 3HaueHWsi [0 HauGosbliero. B nose rof HUM BBeavTe
undpy 4, a B nose 3HaueHvie B NPaBOM BepXHEM Yriny — upugpy 1w wenkHuiTe
Ha KHoMKe [106aBUTb.

6. YcrtaHoBuTE nepekntovatesnis Ctapoe 3HavyeHVe B MOMIOXKeHWe Bce ocTasibHble 3Ha-
YeHVs1 U B Mosie 3HaveHvie BBegUTe LMGpy 2

7. LlenkHnTe Ha KHomMke [Mpoao/mkMTb, YTOObLI BEPHYTLCA B Mpedplayliee AuNanoro-
BOE OKHO [Mepekoamposarb B Apyrve nepemMeHHbIe, B KOTOPOM LLETKHUTE Ha KHOT-
ke OK.

B pesynbTaTe BbIMO/IHEHMA 3TOrO Llara B OKHe pefakrtopa AaHHbIX NOABUTCA HOBas MNepemeH-
Hasd c nmeHem [p_ycnl.

Tenepb co3gaayM HOBYIO MEpPeMeHHyl p_ycn2, KoTopas Mo3BOANUT pa3fenvuTb ydaluxcs Ha
4 rpynnbl MO yCNeBaemocTU B 3aBUCMMOCTW OT Moja. B JaHHOM cnydyae HOBasi nepemMeHHas,
Kak n paHee p_ycnl, co34aeTcs UCXoas M3 3HaueHuii nepemMeHHol oTMeTka2. Ho npu 3Tom He-
06X0ANMO YYeCcTb 3HAUYEHUs! NepeMeHHoi non. [1s aToro B AMasioroBOM OKHe [epekoavpoBaTh
B [Ipyrvie nepeMeHHble (CM. puc. 4.5) Heo6X0AMMO BOCMO/b30BATbCA KHOMKOW Ec/m. ®yHKLMA
3TOli KHOMKWM aHanornyHa komaHae OT60op HabMoAeHWA NpY ycTaHOBKe NepekstoyaTens Bolibpats
B MOJSIOXeHue Ec/m BbINonHeHo ycnosve (cM. puc. 4.3). Mpy NOMOLLM 3TOM KHOMKW cHavana Bbl-
6upatoTca AesyLLKM (Mo = 1), U BbIMOHAKTCA AeNCTBUSA, aHA/IOMMYHbIE CO3AaHMI0 NEPEMEHHO
Mp_ycnl. 3aTemM Npy NOMOLLY KHOMKWN Ec/m BbiGMpatoTes toHoLWM (Mo =2), 1 CHoBa NOBTOPSAIOT-
Cs Te Xe AelCTBUS, HO COOTBETCTBYIOLLMM FpyrnnaM npuceanBaloTcs 3HaueHus 3 u 4.
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LWAT 4e Mocne BbINOAHEHUS Wara 3 A0/MHKHO GbITb OTKPLITO OKHO pefakTopa AaHHbIX (ex01
sav - Pepaktop AaHHbIX IBM SPSS Statistics).

[N co3aaHys nepemeHHor Mp_ycn2 BbIMNOMHUTE crieaytoLime AeNCTBUS:

WAHTr: 1 B wmeHio [NpeobpasoBaTb BblibepuTe KOMaHAy [lepekogupoBatb B gpyrve nepe-
MeHHble. Ha akpaHe nosBuUTCH AVaioroBoe OKHO, NpeacTaBneHHoe Ha puc. 4.5.
Ecnn Bbl yxe ycnenu nopaboTatb C 3TOW Npoueaypoi, HaXXMUTE KHOMKY
Cépoc.

| 2. lWenkHnTe cHavyana Ha NepemMeHHol OTMETKa2, YTO6bI BblAENWThL ee, a 3aTeM Ha
KHOIKe CO CTPEsIKOiA.

3ply: 3. Ana nepexopga B none Vima HaxmuTe Knasuwy Tab, BBegute umsa [p ycn2
N LEeNKHUTE Ha KHOMKe V/13MeHUTb.
4 UWenkHUTe Ha kHorke Ecrmn, 4To6bl OTKPLITH AMaNOroBoe OKHO Mepekoanposarb
B Apyrve nepemeHHble: OToop HabMoOeHUIA.

5. B nieBO 4aCcTM OKHa BblAENMTE MepemMeHHYH Mo, NpY MOMOLLUM CTPesiKM nepe-
HecuUTe ee B NpaBoe OKHO M MpuceoiiTe el 1 (non =1). Haxmnte KHonky [po-
[LODKAT.

1 6. LlenkHuTe Ha KHonke CTapble 1 HOBble 3HAYEHWS, YTOOblI OTKPbITb ANaTIOroBoe
OKHO, MoKasaHHOoe Ha puc. 4.6.

7. B neBoli 4aCTK OKHa YCTaHOBWTE Mepek/touatesib CTapoe 3HadYeHVe B Mosioxe-
Hve [uanasoH OT YKasaHHOro 3HauYeHVs A0 Hambombllero. B mose rnof HYM BBe-
Oyite updpy 4, a B Mosne 3HaueHne B NMPaBOM BepXHEM yrily — umdpy 1u wenk-
HUTE Ha KHorMKe [106aBUTb.

8. YcrtaHoBUTE nepeksntovaTens Crapoe 3HauYeHne B NosoxeHne Bee octanbHble 3Ha-
UeHVs1 U B Morie 3HauveHve BeeauTe Lucpy 2. LlenkHuTe Ha KHonkax [o6aButb
1 MpoJoKUTL, YTOObLI BEPHYTLCA B AMANIONOBOE OKHO [NepekoanpoBath B Apyrve
rnepemMeHHble.

- 9. LWenkHnUTe Ha KHOmMke Ecnn, 4TOGbI OTKPbLITH AMA/IOFOBOE OKHO [lepekoanpo-
BaTb B Apyrve nepemMeHHble: OT6Op HabMiAeHWr. B npaBOM OKHE MOMeEHsTe
3HaueHVe NepemMeHHol non=2. HaxxmuTe KHOMKy [poaomKATL U LLENKHNUTE Ma
KHOMKe CTapble M HOBble 3HAYEHUS.

10. B npaBoin YacTn B OkHe Crapasi-=>HoBasi Bblaenmte Kypcopom cTpoky 4 through
HIGHEST (oT 4 go Hambonblero). B none 3HaueHve B MpaBOM BEPXHEM Yray
3ameHnTe umdpy 1 umcpoit 3 U WeNKHUTE Ha KHOMKe VI3MeHUTb.

11 BblgenuTte cTpoky ELSE->2. B none 3HaueHvie B NMpaBoOM BepXHEM Yr/y 3aMeHU-
Te umgpy 2 umdpoii 4 n WenkKHUTe Ha KHoMkKe V3MeHUTD.

12 LlenkHuTe Ha KHOMke [MNpoao/mknTb, YTOObl BEPHYTHCA B Mpedplaylliee Avano-

roBoe OKHO [lepekogmpoBaTb B Apyrve NepeMeHHble, B KOTOPOM LLEKHUTE Ha
KHonke OK.

B pesynbTaTe BbINOMHEHUS Lara 4e B OKHE pefakTopa AaHHbIX MOsSBUTCA HOoBas nepeMeHHas
C MMeHeM [p_ycn2, co3faHHas Ucxods U3 3HadeHuil AByX MepeMeHHbIX: OTMETKAZ2 W Mof.
CXofHbIM 06pa3oM MOXHO CO3/iaBaTb HOBble MepPeMeHHbIe C y4eTOM 3HauYeHuin 6onee AByX UC-
XOAHbIX MepeMeHHbIX. Kpome Toro, MoXHO co3/1aBaTh Cpasy HEecKO/IbKO HOBbIX MepPeMeHHbIX,
€CNN aITOPUTMbl MX MOJyYEHUs1 U3 CTapbIX NMEPeMEHHbIX COBMaAaloT.
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NepekognpoBaHME CYLLECTBYHOLLEN
nepeMeHHOM

NHorga MoXeT BO3HUKHYTb HEO6XOAMMOCTb M3MEHWTb KOAMPOBaHME KaKo-M60 nepemeH-
HOI. 3TO MOXeT 6bITb 06YC/MIOBNEHO ABYMS MPUUNHAMMN:

» Bbl paboTaeTe 0AHOBPEMEHHO C HECKO/IbKMMM (halaMmn JaHHbIX, KOTOPbIe CO3AaBa/IiCh pas-
HbIMW NIOABMU N COAEPXAT OAHU U Te Xe NMepeMeHHble, HO 3aKOAMPOBaHHbIE MO-pPasHOMY

» B npouecce MccnenoBaHns Bam CTaflo SICHO, YTO CyLLEeCTBYHLLEe KOAMPOBAHME KaKoii—
NM60 N3 NEPEMEHHbIX cneayeT U3MEHUTb.

O6paTtumcs K dhaiiny ex/.sav. Kak Bbl MOMHWTE, B NepemMeHHO Mo 3HadeHne 1 cooTBeTCTBY-
€T AeByllIKaM, a 3HaYeHne 2 — oHoLWaM. Bbl MOXeTe CTO/IKHYTbCA C TeM, UTO Yy Bac MosiBUTCS
Opyroi taiin, B KOTOPOM MMeeTcs NepemMeHHas Mos, HO aBTop haina 3HaueHMeM 13akoaupo-
Ba/ lOHOLLEN, a 3HaueHneM 2 — feBywlek. UTo6bl 136exaTtb MyTaHuLbl, BaM NpuaeTcs nepe-
KOAMpPOBaTb 3HAUEHWs MepeMeHHoM Mon B o4HOM U3 ABYX (halinoB. MOXeT okasaTbCsl U Tak,
UTO 3HaUYeHMs, NPeACTaBNAOLME BHELWKO/bHbIE YBIEUEHUNS yUalnXcs, YA06HO pacnofioXmnTb
B nopsake y6biBaHWS UX PacnpoCTPaHeHHOCTU CPeaun WKOMbHUKOB, U ec/in Bbl HE NoayMain
06 3TOM cpasy, TO BaM TakKXe MPUAeTCs 3aHATLCS NePEKOANPOBAHNEM.

Hepeako npu nepeoHadYa/lbHOM KOAMPOBAHUW BBOAMTCA M36LITOYHOE YMC/IO YPOBHEW nepe-
MeHHOI. Kak npaBuno, ata n3bbITOYHOCTb NMPOSBASETCSA Ha aTane NpPoBeAeHUs UccnefoBaHNs.
TunuuHoit aeBnseTcs cnedytowas cutyaums. MycTb UMeeTCs NepemeHHas By3, OTpaxarollas
BbIGUPAEMbIN yyalLMMcs Npouab 06pa3oBaHus. MNepBoHaYaslbHO 3a4aeTcss 4 YPOBHS 3TOW
nepemMeHHol: 1 — rymMaHuTapHblii, 2 — 3KOHOMUYECKUIA, 3 — TeXHUYECKU, 4 — ecTecTBEH-
HOHayuHblli. Mpu NomMoLLM Npoueaypbl, KoTopas 6yaeT onvcaHa Aanee, MOXHO O6beANHUTD
3HaueHuss 1 1 2 B rpynny rymaHUTapHbIX By30B, a 3HaueHus 4 nu 3 — B rpynny pu3nko-
TEXHUYECKNX BY30B W MPUCBOUTL 3TUM FpymnnamM 3HadeHuss 11 2 COOTBETCTBEHHO.

MepekoanpoBaHMe CyLLLECTBYHOLLLEN NEPEMEHHOI BbIMOMHSAETCS C MOMOLLLI0 KOMaHdbl MNepeko-
[MpoBaTh B Te Xe NepeMeHHble MeHto Mpeo6pasoats. MNocrne Bbibopa 310l KOMaHAbl Ha 3KpaHe
NnosIBUTCA AMaNoroBoe OKHO, MokasaHHoe Ha puc. 4.7.

MepekoaupoBaTh B Te Xe nepeMeHHble

MepemMeHHble:

£ non

# wnacc

# BY3

# xo66u

£ cuer ByMme [Te

uncnoBble pAg...
CTapre N HOBblE 3HAYEeHUs..

£ cnosapb (TecT3)
# .
OCBEAOMIIEHHO Ecnu... j[(ycnosne oT6opa HabnoaeHwnit)]
# «patkoBpemeH....
oK Bcraska £PP°c 11 O™eHa jj Cnpaska"]

Puc. 4.7. Ananorosoe okHO NMepekoAnpoBaTh B Te e NnepemMeHHble

Onepauusa NepekoanpoBaHns B Te e NepeMeHHble, Kak 1 npeaplaylas, ynpasnseTcs AByMs
[OMaNOroBbIMN OKHamMK (BTOpoe MokasaHo Ha puc. 4.8), Npuyem MoXHO pa6oTaTb OfHOBPEMEH-
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HO C HECKOJIbKMMU NMepeMeHHbIMU, OAHAKO A4 3TOro BamM npunaeTca NoCToAHHO NepeknyvaTb-
CA Mexay AnanorosbiMn OKHamMu.

MepekoanpoBarthk B re e nepemeHHble: Ctapble 1 HOBble 3HaYeHUst

Crapoe 3HaueHune Hosoe 3HaueHve
i&3Haqu|/|e! ®3HaveHue: ! |:|
ITEN1 N J CvicTeMHOe NporyLLeHHoe |

10 CucremHoe nporyieHHoe
Crapoe -> Hosoe

1O CucremHoe um nonb3oBaTensckoe MPOMyLLEHHOE
10 Ayanason:

[ Loiiasnts |
al [ Hswennns |
1C

; O [vanasoH oT HaviMeHbLLErO 3HAYEHIIS [0 YKa3aHHOrO:
0 Jviana3oH OT yKazaHHOIO 3Ha4eHUs 0 HanbOsbLLErO:

C' Bce ocTasibHble 3HaYeHuA

OTmeHa Cnpaeka

Puc. 4.8. [inanoroeoe okHO MepekoanpoBaTh B Te e nepemMeHHble: CTapble U HOBble 3HAUYEHUs!

MepBbiM AecTBMEM, KOTOPOE HEOOXOAMMO BbINOMIHUTL B OKHe [epekoauposath B Te Xe nepe-
MeHHbIe, IBNAETCA 3aro/IHEHUEe Crnucka nepekogmpyemMbiX nepemeHHbix MNepemeHHble. VimeHa
nepemMeHHbIX COAepXaTcs B CNMUCKe c/ieBa M BbiIBMPaKTCa NMpyv NOMOLLM KHOMKW CO CTPESIKONA.
Mpu wenuyke Ha kHorke Crapble MU HOBble 3HAYEHUA OTKPbIBAETCH AMaNloroBOe OKHO, NMOKa3aH-
Hoe Ha puc. 4.8.

Kak 1 B npeapiaylieli npoueaype, Bbl 334aeTe OIHO UM HECKO/bKO CTapbiX U HOBbIX 3Haye-
HUi N NomellaeTe UX B cnvcku CTapoe 3HaueHWe M HOBoe 3HauyeHve. B MpriBegeHHOM Jasee
npvMepe Mbl 06LeAMHUM 4 rpajauun NepeMeHHol By3 B ABe rpagauuu.

Mocne BbINONHEHUA Wara 3 AOMKHO ObITb OTKPLITO OKHO pefakTopa AaHHbIX (exOl.

sav — PepakTop gaHHbIX IBM SPSS Statistics).

[N nepekoanpoBaHVs NepPeMeHHON By3 BbIMOIHUTE Creaylolme AelicTBUS:
B MeHto Mpeobpasosatb BblibepuTe KOMaHAy [Mepekoamposatk B Te e nepemeH-
Hble. Ha aKpaHe NosBMUTCA ONa/ioroBOe OKHO, NMoka3aHHoe Ha puc. 4.7.
LLlenkHnTe cHavana Ha rnepemMeHHOW By3, YUTOObI BbIAENNTL €e, 3aTeM Ha KHOMKe
CO CTPesiKoM, YTobbl NepeMecTnTb ee B CMUCOK [lepemeHHble, 1, HaKoHeL,, — Ha
KHOmMKe CTapble W HOBble 3HAYeHWs, YTOObl OTKPbLITL ANa/IOrOBOE OKHO, NMOKa3aH-
Hoe Ha pvc. 4.8.
Mepexntovarens Crapoe 3Ha4eHVe YCTaHOBUTE B MOJSIOKeHVe [yanasoH, B BepXHeM
nose BBeAmTe 3HaYeHVe 1, HaXXMUTEe KnasuLly Tab, B HWXKHEM Mose BBeauTe 3Haue-
HMe 2, ABaXKAbl HXXMUTE KnasuLy Tab, 4To6bl NepeiiT B Nose 3HaveHre nepeksto-
yatens Hosoe 3HauyeHve. Beeaute Tam umpy 1u WwenkHmuTe Ha KHorke [o06asnTb.
MosTOpUTE npeppiayliiee AelicTBME /1 CTapbIX 3Ha4YeHW 3, 4 1 HOBOrO 3Haye-
HWS 2, 3aTeM LUEeNKHUTE Ha KHOMKe [Mpofo/mknTb, YTOObl BEPHYTLCSH B UCXOAHOE
[ManoroBoe OKHO, B KOTOPOM LLefIKHUTE Ha KHorke OK.
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O6patnTe BHMMaHMeE Ha TO, YTO Npougaypa NepekoaMpoBaHUA HUKAK He BAMSET Ha MEeTKU
3HayeHwuii. [pyrumm cnoBamu, Mocne BbIMOMHEHUA MNEPeKoANpOoBaHUS HeobXoa4VMO 3aHOBO
3a/aTb MeTKM BCEM 3HAYEHWUAM, U3MEHUBLUUM CBOW CMbICA. [leiCTBUA C MeTKaMWn 3Ha4YeHWi
OblNIN paccMOTPeEHbI B rNase 3, 1 Npy HEO6XOANMOCTU Bbl MOXETe 06paTUTLCA K COOTBETCTBY-
IOWMM pasgenam. Ecnm xoTtute coxpaHnTb U3MEHEHWS, caenaHHble B (halinie AaHHbIX, B MEHIO
®daiin BbibepnTe KoMaHAy CoXpaHUTb.

CopTunpoBKa HabiloaeHNI

KomaHga CopTupoBaTth HabMoaeHUs npegHasHavyeHa a1s peopraHmM3aumm faHHbixX daiina. 3T1a
ornepaums o4YeHb pacnpocTpaHeHa, MOCKOJ/IbKY MO3BOJISET PacnoioXnTs MHPOPMaLVIO B TOM
nopsiike, B KOTOPOM 3TO YAO6HO mMccnenoBaTesito B TeKyL Ui MOMeHT. Tak, K npumepy, uc-
cneposatefl MOr Gbl C MOMOLLbK 3TOW KOMaHAbl M3MEHUTb MCXOAHbIA NOPSAOK criefoBaHUS
OaHHbIX, YTOGbI yyaliumecsi 6bl1M NepedncrieHbl NO Knaccam WAy no yobiBaHUKO yCreBaeMoCTur
(3Ha4YeHU0 NepPeMEHHON OTMETKa2).

LWAT 43 Mocne BbiNONHeHMs wara 3 A0/HKHO ObiTb OTKPLITO OKHO peaakTopa AaHHbIX (exCl1.
sav — Pepaktop gaHHbIX IBM SPSS Statistics).

B mento [aHHble BbibepuTe KomMaHdy CopTupoBaTs HabnoaeH!s. Ha akpaHe nosBuTes
[VasioroBoe OKHO, MokazaHHoe Ha puc. 4.9.

«t CopTmpoBKa Hab AeHN

CopTtuposars Mo:

£nN
# non
£ 1nscc
£ By3 MopsA0K COPTUPOBKU—

X0661 o

® T[lolio3pacTaHnio

# cuyeTBywmE [TecT]]

wACNoBLE 1%; [Tec12] O royGbEeHO
&n ( !

OK Bcraska C6poc OTmeHa

L
Puc. 4.9. Amanoroesoe okHO CoOpTUPOBKa HabnoaeHWi

MapamMeTpbl KOMaHbl CopTMPOBaTL HAGMOAEHUS, B OT/IMYME OT NapaMeTpoB NpeaplayLnX Ko-
MaHZ, HacTpauBaloTCs B OHOM HeGO/bLIOM ANA/IOrOBOM OKHe. Bbl BbiGUpaeTe nepemMeHHble
B MCXOOHOM CMUCKe W, ycTaHaBNMBas nepekstoyatesib Mopsaok CopTMPOBKU B MosioxeHue Mo
BO3pacTaHuto nan o y6bIBaHWIO, yKasbiBaeTe NOPSA0K COPTUPOBKN. [ TEKCTOBbLIX NepemMeH-
HbIX COPTMPOBKA MO BO3PaCTaHW0 03HA4YaeT COPTUPOBKY B afi)aBUTHOM MOPSAKe.

Mpu onpeaeneHnn NapameTpoB COPTUPOBKM MOXHO 3a/aBaTb Cpa3y HECKO/IbKO NepemeHHbIX.
3TO 03HayaeT, YTo CHavyana faHHble 6yayT OTCOPTUPOBaHbI MO 3HAYEHUIO NEePBON BbIGPaHHOM
nepemMeHHoM, 3aTeM HabMIAEHMS, UMEIOLLNe O MHAKOBbIE 3HAYEHUS NepPBOi NepeMeHHOo, oT—
COPTUPYHOTCA MO 3HAYEHMIO BTOPOI NepemMeHHoR 1 T. 4. Hanpumep, ecnn B cnmucok CopTupo-
BaTb MO BBECTWU MepemeHHble Kace M Mof, TO Bce yuyalumecs 6yayT nepedncnieHbl Mo Knaccam,
a BHYTPW KaxkAoro knacca cHavana 6yayT yKasaHbl AEeBYLLUKW, 3aTEM HOHOLUW.

B nmepBom 13 ABYX NpuBeAEHHbIX Aasiee NPUMEPOB AaHHble (alina exOl .sav ynopsaoumnsatoTces

no y6bIBaHUIO 3HAYeHWs NepemMeHHol OTMeTKa2; BO BTOPOM MpUMepe peasin3oBaHa COpTUPOB-
Ka yvauimxcs rno kiaccam u nony.
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LAl 53 Mpn OTKPbLITOM ANa/IOroBOM OKHe COpTMPOBKa HaGMKAEHWY, NOKasaHHOM Ha puc. 4.9,
LeNIKHUTE CHavaa Ha nepeMeHHol OTMETKa2, YTobbl BblAeNNTL ee, a 3aTeM Ha KHOTr-
Ke CO CTPeSiKON, 4Tobbl nepemecTuTb ee B cnucok Coptuposarb mno. [anee ycTaHo-
BUTE nepektoyatesib Mopsaok COPTUPOBKA B MOSIOXKeHME 10 yObIBaHMIO U LLENKHUTE
Ha kHonke OK.

LUAT 51 TMpn OTKPbLITOM ANanioroBomM OkHe CopTUPOBKa HabMoaeHUA, MOKa3aHHOM Ha puc. 4.9,
' BbINOSIHUTE CreaytoLLme AeNCTBUS:

1 LWenkHnTe cHavyana Ha nepemeHHoﬁ Kracc, YToObI BblAENNTL €€, a 3aTeEM Ha KHOI-
Ke co CTpe}'IKOI‘/JI, YTOObI rnepemMecTnTb ee B cnncok CopTnposarts Mo.

2. TMoBTOpUTE TO Xe AelicTBre ANa NepeMeHHOoM Mo Y LWenkHUTe Ha KHomke OK.

O6paTuTe BHMMaHMe Ha To, YTO MO YMOJIYaHUIO BbIMOJTHAETCA COPTUPOBKA MO BO3pacTaHuio,
NMO3TOMY HUKaKMX AO0MOJHUTENbHbIX AEeACTBUA A5 3afaHusi 3TOro cnoco6a COPTUPOBKU He
TpebyeTcs.

VcxonHbIi NOpsSAOK CnefoBaHUs yYallMXcsi MOXHO BOCCTaHOBUTL, Ha3Hau4MB COPTUPOBKY MO
nepemeHHor Ne (MO BO3pacTaHuio).

O6beaAnHeEHME AaHHbIX pa3HbIX daiinos

PaboTa ¢ gaHHbIMU HECKONbKUX haiifioB O4HOBPEMEHHO WMHOrAa criocobHa couTb C TOJKY

[axe ONbITHbIX Nosb3oBaTenen. Hepeako hainbl AaHHbLIX CO34al0TCA MNPYM MOMOLLM PasHOro

NporpaMmMHOro o6ecrnevyeHMs U MMeKT pasHble hopMaTbl. ITO NOPOXAAET pas/InyHblie NpPo-

671eMbl X COBMECTHOIO UCMO/Ib30BaHUA, N3 KOTOPbIX Mbl PACCMOTPUM Hanbornee TUMNUYHYIO:

[ononHeHve pabouero ana SPSS coaepXuMbiM BHellHero daiina. Mpu aTom cyuiecTsyeT

[1Be BO3MOXXHOCTM A0MOSIHEHUA AaHHbIX paboyero dhaiina SPSS:

» 13 BHewHero aina Excel;

~ 13 BHellHero ¢aiina SPSS.

Mbl paccMOoTpuM 06a BapuaHTa, HO cHavana chopmympyemMm obLime peKoMmeHOaunmn:

» Ecnu Bbl HamepeHbl A06aBNATL NepemMeHHble, ybeanTecb, YTO NOPSAAOK CnefoBaHWs Ha-
O6NIoAeHNI B paboyeM M BHELLHEM (halinax OfMHAKOB.

» Ec/in Bbl HamMepeHbl A06aBNATL 06BLEKTLI, Y6eanTech, YTO NOPSAOK CNeloBaHus NepeMeH-
HbIX B paboyeM M BHelHeM (haiifiax oAuHaKOB.

» HacTtpoiiTe hopmaTbl BceX MepeMeHHbIX paboyero ganna gaHHbIX, YUTOO6bl OHU COOTBET-
CTBOBa/IN AaHHbIM BHeELWLHero thaina (ecnu gobasnsemas nepemMeHHas CoAepPXUT 6yKBeH-
Hble CMMBO/Ibl, TO MO0 3amMeHUTe B6YKBbl YMCnaMu BO BHeLHeM dhaline, NGO M3MeHUTe
TUN NEPEMEHHOI Ha CTPOKOBYIO B paboyem chaiine).

» [lepen goGaBneHnem AaHHbIX cO3faliTe pe3epBHYH KOMMIO paboyero gharnia, 4Tobbl K Hel
MOXXHO 6bI/10 BEPHYTbLCA B C/lyYae Hey[ayHOro rnepeHoca AaHHbIX.

CnefyeT UMeTb B BAAY, UTO YeM 60/1blle COOTBETCTBUS MeXAY CTPYKTypamu paboyero 1 BHeLl-
Hero haioB, TeM MeHblle BEPOSTHOCTb OLWNGOK NPU CAUAHUM AaHHBIX.

Ecnun Bbl BbINO/HUAN YKa3aHHble pekoMeHAaumn, TO NepeHoc AaHHbIX N3 04HOro (BHELIHEero)
B ApYyroi (pabouunii) daiin He cocTaBuT Tpyaa:

1 OTkpownTe pabounii n BHEWHWI (halinbl ¢ JaHHbIMN.
2. Bo BHewHeMm daiinie BblAeNMTE HEOOXOAUMbIA ANA NepeHoca 610K AaHHbIX.
3. Ckonupyiite ero B 6ydep obmeHa.
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4. PasBepHUTe CBEpPHYTOe OKHO SPSS c pabounm chaiiniom Ha BKnagke [aHHble.

5. YctaHoBUTe (POKYC BBO/IA B /IEBYIO BEPXHIOIO Y€Ky TOro MecTa, Ky/a Bbl HamepeBaeTech
NOMECTUTb NMEePEHOCUMbIE AaHHbIE.

6. B meHio MNpaska BbibepuTe KomaHay BcTaska.

Mocne atoro Tabnuua peaakTopa AaHHbIX 6yAeT AOMoSHeHA HOBbIMU AaHHbIMU. [poBepbTe
KOPPEKTHOCTL MepeHoca AaHHbIX. Ecnu gonyuieHa ownéka, B MeHto MNpaeka pa6oyero daiina
BbiGepnUTe KomaHay OTMeHuTb. [ocne Bo3BpaTa B UCXOAHOE COCTOSIHME MpoBepbTe CBOW Aeii-
CTBMSA U NOBTOPUTE MOMbITKY.

YKasaHHas nocnefoBate/lbHOCTb AeicTBUiA TpebyeT 60/bLIOro BHUMaHUS 1 onpeaeneHHol
CHOPOBKW N NPUMEHMAa A1 HeGOMbLUNX (hparMeHTOB AaHHbIX. K cuacTbio, cyliecTyeT 6ornee
HaZleXHbI cNocob 06beAUHEHUS AaHHbIX — CUSIHUE Paboyero M BHeLHero ¢aiinos.

CnusiHne haiinos AonycTMmo, Korga n pabouunii, n BHEWHWA daiiibl co3aaHbl NPy MOMOLLM
pefakTopa AaHHbIX SPSS 1 MMelT OAUHAKOBbIE MMeHa MNepeMeHHbIX (ecm Mbl [06aBiseM
061BEeKTbl) UM OANHAKOBbIE KO/IMYECTBO U MOPSAOK cnefoBaHusa HabnwoaeHwin (ecnn gobas-
nsem nepemMeHHble). Takum 06pa3oM, ecsim BHEWHUM aBnseTcsa caiin Excel, To nepeg cnus-
HMEM HEO6XOAMMO Ha ero OCHOBe co34aTb BHeWHWi gan SPSS (cm. rnasy 3). CTpykTypa
co34asaemoro havna AosmkHa 6bITb MakCMMasibHO COrslacoBaHa Cco CTPYKTYpOWi paboyero hali-
na. Ana 3Toro AOMNOMHUTENLHO K BbIMOMHEHUIO O6GLLMX PEKOMEHAALNIA, N3NOXEHHbIX paHee,
HY>XHO HacTPOUTb hOpPMaThl BCEX NMEPEMEHHbIX haiinoB Tak, YTO6bI OHM GbIIN OAVMHAKOBLIMY,
1 NPOBEPUTb UAEHTUYHOCTb UMEH MEepPEMEHHbIX.

XOTSA 3TN pekoMeHAaunn He ABNAKTCA ob6s3aTeNbHbIMKU, BCe Xe crefyeT UMeTb B BUAY, UYTO
yem 6Osblle COOTBETCTBUS MeXAY CTPYKTypaMu ¢aiifioB, TEM MeHbLUE BEPOSATHOCTb BO3HUK-
HOBEHMS OWMNBOK NpU CNMaHUKN. OcobeHHoe BHUMaHWe crefyeT yaenatb WAEHTUYHOCTU NMEH
nepemMeHHbIX, NX hopMaTam 1 pacrosioXeHuo B dpalinax aaHHbIX. O6paTuTe BHUMaHMe Takxe
Ha TO, YTO NMpu A06aBlEHNN MEePEMEHHbIX OAMHAKOBbIA MOPAAOK cnefoBaHUS HabnoaAeHWI
B (haiiniax o6sa3aTeneH.

Job6aBneHne HabnwageHn

Mocne 3aBeplueHus wara 3, ONUCaHHOrO paHee B 3TON I/1aBe, Y Bac YXe [AO/MKEH GbiTb OTKPbIT
tharin exOl .sav.

LWWAT 4k [Ana go6aBneHUs HabNoAeHUA B MeHIO JaHHble BbIGEpUTE KOMaHAay Cnutb haiisibl »
' [o6aBnTb HabnoaeHWA. Ha akpaHe NOSBUTCA AMaioroBoe OKHO, MokKasaHHOoe Ha
ANHNB puc. 4.10.

[o6aButb HabnwgeHus B ex01l.eav[Ha6opgaHHbIx!] *1

BbibepuTe HAaGOP AaHHBIX B CMIMCKE OTKPbITHIX HAGOPOB AaHHBIX WV 334alATe thaiin AN CAMSHIS C aKTBHBIM HABOPOM AAHHBIX

O OTKPbITLIA HAGOP AaHHbIX

BHELLHWIA ¢haiin faHHbIX SPSS Statisticsj
............................................................................ 11°»°p~3
dalin fAaHHbIX He B hopmate SPSS Statistics HEOGX0AyMO OTKPbITL B SPSS Statistics, npesgae Yem ero MoxHo 6yAeT MCMO/b30BaTh 419 CUSHAS
j npogomi - N OtmeHa j| Cnpaska

Puc. 4.10. OAnanoroBoe okHO [lo6aBnThL HabroaeHUs
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C NOMOLLbLI0 AManoroBoro okHa [lo6aBuTb HabMOAEHUS MOXHO Bbl6paTb BHELIHWA daiin
[AaHHbIX, NpeaHasHa4YeHHbI ONa CANAHUA C OTKPbITbIM (padoumm) daiinom. Ecnm HyXHbI
BHELHWI haiin ecTb B cnucke OTKPbITbIA HABOp AaHHbIX, TO AN8 AOCTyna K HeMy A0CTaTOYHO
LLLeNIKHYTb Ha ero UMeHW.

Mpepnonoxum, co3gaH gann ex0l a.sav, B KOTOPOM coaepxatca AaHHble 0 10 HOBbIX yyallnx-
CA C TeMU XXe NepeMeHHbIMU, 4TO 1 B (haiine ex0Ol .sav. B gaHHOM cnyvae exOl1 .sav ABnseTcsa pa-
6oumm charinom, a exOl a.sav — BHeLWHUM. ocne 3agaHna UMeHn dana WenKHUTe Ha KHOMKe
OTKpbITb, a 3aTeM — [NpPOAO/HKATD.

Mocne TOro Kak BHeLWHW (haiin 3aaaH, Ha 3KpaHe NnosBAseTcs AManoroBoe OkHO, NokasaHHoe
Ha puc. 4.11. Kak BuauTe, B 3arofloBKe OKHa OTO6PAXEHO MOIHOEe MMSA BHELLHEro daiina.

di fo6aBuThL HabnwaeHus ne C>:\Lastwork\Pa6oTa\SPSSIKUO\New\npHMepbi\' X«

HenapHsble nepemMeHHble: [epeMeHHbIe ¢*vosom_aKTaBHOMaBop”N\daHHbIX

Z.
[J YKasblaTb MCTOYHUK HAGMOAEHWIA B NEPEMEHHOIA:

[ Nepeume fsourceOl

M=aKTVBHbIA HAGOP AAHHbIX
(+)=D:\Lastwork\Pa60Ta\SPSS_2010\ble«Hlpnmepbi\exOla sav

OK Jj BcraBka j Co6poc [ OtmeHa

Puc. 4.11. Ouanorosoe okHO [06aBUTb HabAaeHUSA

Cnuncok HenapHble nepemeHHble B AaHHOM cjlydae NycT (Kak WM cnefoBasio oxuaatk). Ecnm xe
thaiinbl cofepxat HernapHble NePeMeHHbIe, BCE OHM MOMaAatoT B 3TOT CMUCOK: NMepeMeHHble pabo-
yero harna NOMevarTCs 3HAKOM * (3Be34,04Ka), a NepeMeHHble BHeLIHero alina — 3HakoMm +
(nntoc). MNocne Toro Kak Bbl yoeauTeCh, UTO CTPYKTYPbI paboyero 1 BHeLHEro ¢aiifioB CoBMaaatoT,
Heo6X0AVMMO MPOBEPUTL HA UAEHTUYHOCTb CTPYKTYPY KaKAol napbl nepeMeHHbIX. Mepen, weny-
KOM Ha KHornke OK MoxeTe npu Heo6XOAVMOCTU BbINMOMHUTL ABa AOMNOMHUTE/bHBIX AeNCTBUS.

» Ecnu Bbl He XOTUTe, YTOObLI Kakas-nnMbéo un3 NMapHbIX NMepemMeHHbIX NMpucyTcTeoBasia B HO-
BOM qaaﬁne, BblAeNUTE ee LeNYkoM B crnucke [lepemMeHHble B HOBOM aKTVUBHOM Ha6ope
AaHHbIX N NMepeHecnTe ee B /ieBOe OKHO npu nomMmoLlin KHOMKM co CTpel'IKOIz.

» [lo ymonuyaHuMi0 BCce HeMapHble NMepeMeHHble UCK/IYalTCA U3 HOBOro pabouero caiina.
Ecnu e Bbl XOTUTE BKAKOUYNTb KaKyl-NM60 M3 HemapHbIX NepeMeHHbIX B pabouni daiin,
BblAENNTE €e B CMUCKe HenapHble nepemeHHble U NepeMecTuTe B CMUCOK MNepeMeHHble B HO-
BOM aKTVMBHOM Habope AaHHbIX LLeMYKOM Ha KHOTMKe CO CTpesiKoi. MNepeMeHHasi BOMAET B pa-
6ounii thain, a ee OTCYTCTBYHOLLLME 3HAYeHUST ByayT BOCAPUHUMATLCA KaK MpPonyLieHHbIe.

LUAT Bk UT06bI BbIMONHUTL CAsSHME (haiinoB exOl .sav 1 ex0l a.sav, B ANaflorOBOM OKHe, Mo-
m T KaszaHHOM Ha puc. 4.10, 3agaite nms canna exOl a.sav. MOTOM WENKHUTE Ha KHOMKe
* [pofo/mKUTb U B OTKPbIBLLEMCA AM&/IOFOBOM OKHe (CM. puc. 4.11) — Ha KHorke OK.
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MapHble NepemMeHHbIe NOMNaaatoT B CNUCOK VICKIHOUEHHbIE MEPEMEHHbIE U MOMeYatoTcsl CUMBO-
nom + (Nnoc), ykasbiBaloL MM Ha TO, YTO OHW NpUHaAexaT BHelwHeMy caiiny. NepeMeHHble,
BK/IHOUYEHHbIE B HOBbIV pabounii haiin, nepeuncnsaTcs B CNMCKe HOBbIM aKTMBHbIM Habop AaH-
HbIX: MepeMeHHble cTaporo pabouyero ghaiina nomevarTCs CUMMBO/IOM * (3BE3,04KA), a HOBble
nepemMeHHble — CUMBOJIOM + (N/KOC).

Cnefylouwmm 1 O4YeHb BaXHbIM AENCTBUEM SABASETCH 3aaHve KYeBOW nepemeHHoOl. He-
06xoaMmo, 4ToObl NOPSAAOK CriefoBaHUSt 3HAYEHU B KKOUYEBLIX MEPEMEHHbIX 060MX hainos
O6bl1 OANHAKOBbIM. B Hawem npumepe B POAM K/NHOYEBOW MNepeMeHHOW peKoMeHAyeTcs MC-
nosib3oBaTb NepemMeHHy No (MAEHTUUKALNOHHbIA HOMEpP), NMOCKO/bKY ee 3Ha4YeHUs YHWU-
KaslbHbl A8 KaKAO0ro HabnwoaeHus. 3HavyeHns nepemeHHoM Ne AO/DKHBI 6biTb YNOPA4OYEHbI,
Hanpumep, No Bo3pacTaHuio. MNocne Toro kak Bbl yo6eauTech, YTO B 060MX halinax Knwuesble
nepeMeHHble OTCOPTUPOBaHblI OAMHAKOBO, yCTaHOBUTE (haxok CnmBaTb MO KUYy B OTCO-
PTUPOBaHHbLIX haiinax, BblAENNTE K/HOYEBYIO MEPeMEHHY B CUCKe VCKIYEHHble MNepemMeH-
Hble U LEeNKHUTE CHayasla Ha HWKHEW KHOMKe CO CTPEesikOM, 4TOoObl MepeHecT ee B Mosne
MepemMeHHble-KN4M, a NoToM Ha KHorke OK.

[anee npuBegeH npumep cnmsiHmMs pabodero dainna exOl.sav ¢ BHelWlHMM haiiniom exCHb.sav,
rge B KayecTBe K/IHOUYEBOW MepemMeHHON BbiCTynaeT nepeMeHHas Ne, yrnopsiioueHHas Mo BO3-
pacTtaHuio.

LA 51 B guanoroBom OkHe [06aBUTb NMepemMeHHbIe, OTKPLITOM MOC/E BbIMO/IHEHUA wara 41,
;  BbIMOMHUTE creayoLime AencTBns:

1 3apaiite nwvs darna exOlb.sav, a NOTOM WeNkKHUTE Ha KHonke [Mpogomkuts. Ha
9KpaHe NOSBUTCA ONarioroBoe OKHO, NMoKasaHHoe Ha puc. 4.12.

2. YctaHoBuTe hnaxok CimeaTb MO KIKOYY B OTCOPTMPOBAHHLIX (haisiaX, B CNINCKE
VICKMOYEHHbIE MEpPeMEHHbIE LLIENIKHUTE Ha nepemMeHHor No, 4TO6bl BblAENUTH
ee, N LWEeNKHUTE Ha HWKHel KHOMKe COo CTpenkoi. ima Ne nosBuTCA B CAMCKe
MepeMeHHbIe-KMoUM.

! 3. WenkHute Ha kHorke OK.

N 4. Ha akpaHe nossuTCca npeaynpexzaeHne CrnsHve Mno kody OyaeT HEBO3MOXKHO.
€C/M JaHHble He BbUM OTCOPTUPOBAHbI MO KOYEBOW MEpeMeHHO B MOpsiake BO3-
pactaHus. LWenkHuTe Ha kKHonke OK.

Ecnn y Bac BO3HMKHYT MPOG/ieMbl MpU BbIMOSIHEHMM 3TOr0 MpuUMepa, NpoBepbTe, AeACTBU-
TeNbHO NN nepemMeHHas Ne ynopsigoyeHa Mo BO3pacTaHWMIO B 060UX dhainax.

Mocne BbIMOMIHEHMSA 3TOrFO Llara B pefakTope AaHHbIX OKa3biBaeTCs OTKPbITbIM HOBbI/ pabo-
4nin paiin ¢ AobasieHHbIMM 06beKTaMKn, HEO6XOANUMO AaTb eEMY HOBOE MMS U COXpaHuTb. Co-
AepXmoe cTaporo pabouero parina n BHeWHero aiina npy 3TOM OCTaHETCA MPEXHUM.

ArpermpoBaHune gaHHbIX

ArpervpoBaHue AaHHbIX MO3BOJISET CO34aBaTb TakMe 3HaYeHUs MepemMeHHbIX, KoTopble npea-
CTaBMAT CO6OI pe3ynbTaT 06beAMHEHMS TPYMMbl UCXOAHbLIX 3HAYEHWU, HanpuMep cpeaHee.
B npoliecce arpernpoBaHus 3agaeTcs rpynnupytollas rnepemMeHHas (HarnpvmMep, HoOMep pe-
CMOHAEHTA), KaXJ0€e 3HAueHWe KOTOpPOl HeOoAHOKPATHO BCTPEeYaeTcs B MCXOAHbLIX AaHHbIX.
3aTeM AON18 KaXA0ro 3HauYeHUs rpynnupyloweii NepeMeHHol BbIYUCAAIOTCS HOBblEe 3HAUEHMUs
arpervpyembiX NepeMeHHbIX, UCX0Aa U3 UX UCXOAHbIX 3HAUeHW No 3aaHHOW (PyHKUMK (Ha-
npvmep, cpeaHee).
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Mocne BbINOIHEHUSI 3TOrO Llara B peAakTope AaHHbIX OKa3blBaeTCsi OTKPbITbIM HOBbIW pabo-
4nii paiin ¢ fobaseHHbIMN 06beKTaMU, HEO6X0ANMO AaTb eMy HOBOE UMSI U COXpPaHUTb. Co-
AepXrmoe cTaporo paboyero caiina v BHeWHero ganna npyv 3ToM OCTaHeTCs MPEXHUM.

Job6aBneHue nepemMeHHbIX

Mocne 3aBepLUeHUA NpeablayLel nowaroBoi npoleaypbl HEO6X0AMMO 3aHOBO OTKPbITL (daiin
exOl .sav.

LIAT 4n  TNocne BbINOMHEHMA Wara 3 A0/MHKHO ObiTb OTKPbLITO OKHO peAakTopa AaHHbIX (exOl.
sav  Pepmaktop gaHHbIX IBM SPSS Statistics).
B meHto [laHHbIEOKHa pefakTopafaHHbIX BblbepuTe koMaHay Crvts dhaisisl »1o6asuTb
nepemMeHHble. Ha akpaHe NosSBUTCS AMasioroBOe OKHO, NMOKa3aHHOoe paHee Ha puc. 4.10,
TO/MbKO 3arofIoBOK OKHa 6yaeT Apyrum: [ob6asuTb rnepeMeHHbIe.

CnusaHue ¢ gobasneHVemM MNepeMeHHbIX OYeHb MOXOXe Ha CriMAaHue ¢ fobasneHvem Habnoge-
HWIA. Hauasio BbIMOMIHEHMA 06eMX MoLaroBbiX MPOLEeAyP OOVWHAKOBO: Ha 3KpaHe MosBiseTcs
[VNanoroBoe OKHO, B KOTOPOM Bbl yKa3biBaeTe UMS BHELIHEro thavina u Lenkaete Ha KHOMKe
MpogomkuTts. Mpy Ao6aBNeHNN NepeMeHHbIX Moc/e 3TOro OTKPbIBAETCA ANaSloroBOe OKHO, Mo-
KasaHHoe Ha puc. 4.12. B ero 3arosoBke OTpaXeHO MOMHOe UMA BHeLIHero arina. O6patuTe
BHMMaHVe Ha To, YTO AN AEeMOHCTpauvy AaHHO npoueaypbl Mbl CO30aM €lle OAVH cne-
unanbHbln dann exOlb.sav, KOTOPbIV COAEPXUT NepeMeHHble NAEeHTUMMKaLMOHHOro Homepa
M Knacca Ana Tex e HabnwaeHwi (yyawimxcs), 4to 1 B haline exOl.sav, a Takke HOBYIO
nepemMeHHy TecT6 — pe3ynbTaTr AOMOMHUTEIbHOMO TeCTUPOBaHUS.

| &, lo6aBnTL NepemeHHble 13 D:\Lastwork\Pa6oTa\SPSSJ2010\WNewE |4 2 L £7AY - nl

VickntoyeHHble nepemMeHHble HOBbIi aKTVBHBbI HAGOP AaHHbIX
lknaco(+) Nef) -
Ne(+) nonm
Kracce”)
r—, !:By3()
4 x066u(*)
TecT1'!
rrect2C)
TecT3I)
TecT4(*)

CnmBaTth Mo K4y B OTCOPTMPOBaHHbLIX halinax
Q i pTpO ® [MNepeMeHHbIe-K/IHoUn:

4o
O HeakTuBHbI HA6OP AaHHbLIX MIoYeBas Tabauua ﬁ_ >
O AKTUBHbII HAGOP AaHHbIX * KloUeBas Tabnuua

] yKasblBaTb MCTOYHWK HaBMIHOAEHWIA B NEpeMEHHO:

0=aKTBHbI HaOOpP AaHHbIX
(+)=D:\Lasti»ork\Pa60Ta\SPSS_201CNle¥ATpnvepsNexCUin sav

OK Jj fiictaeka |( C6poc jj Otmena ]I Cripaska |

Puc. 4.12. inanorosoe okHO [106aBUTbL NMepPeMEHHbIE
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MapHble NepemMeHHbIe NoNazatoT B CMUCOK VICKIHOUEHHbIE MePEMEHHbIE U MOMEYaTCs CUMBO-
noM + (Natoc), yKasbiBaloLWMM Ha To, YTO OHM MpUHaanexart BHellHeMy chaiiny. NepemMeHHble,
BKJ/THOUYEHHbIE B HOBbIi pabounii haiin, nepeuncnaoTcs B CMUCKe HOBbIM aKTUBHbIM Habop AaH-
HbIX: MEepeMeHHble cTaporo pabouyero chalina nomevarTCs CUMBOJIOM * (3B€3404Ka), @ HOBble
nepemMeHHble — CMMBOJ/IOM + (N/KOC).

CnenywoLmnM 1 OYeHb BaXHbIM [OEMCTBUMEM SIBNSieTCS 3afaHue KIH4YeBOW nepemMeHHol. He-
06x0auMo, 4YTO6bl MOPSAAOK CNefoBaHMa 3HAYEHUIA B KIHOUYEBbLIX MepeMeHHbIX 060ux haiinos
6bl/1 OANHAKOBLIM. B Hallem npumepe B POMN K/IHOYEBOW MepeMeHHOW pPeKoMeHAyeTcsi uc-
Nnosib3oBaTbh MepemMeHHyt No (MAEeHTUMUKALMOHHBI HOMep), MOCKO/IbKY ee 3HaYeHUs yHU-
Ka/lbHbl A1 KaXkA0ro HabnoaeHus. 3HaYeHus nepemMeHHo Ne A0/mMKHbI GbiTb YNOPSA0UEHbI,
Hanpumep, No Bo3pacTaHuo. ocne Toro Kak Bbl y6eAnTech, YTO B 060MX (haiinax K/toueBble
nepemMeHHble OTCOPTUPOBaHbI OAMHAKOBO, yCTaHOBUTE (hflaxok CnmBaTb MO KWy B OTCO-
PTUPOBaHHLIX chalinax, BblAE/IUTE K/HOUYEBYH MEPEMEHHYK B CMUCKe VCKIHOYEeHHble nepemeH-
Hble N LLEeNKHWUTE CHayasla Ha HWKHEel KHOMKe CO CTPenKoi, 4Tobbl MepeHecTu ee B uone
MepemeHHble-K/MoUM, a NMOTOM Ha KHorke OK.

[anee npuBeneH npumep cnmsHmMs pabodero danna exOl.sav ¢ BHelwHMM dhaiiniom exOlb.sav,
rAe B KauyecTBe K/IHOUEBOM MepeMeHHON BbiCTynaeT nepemeHHas Ne, ynopsoyeHHasi Mo BO3-
pacTtaHuio.

LAT 51 B gunanoroBom okHe [J06aBnTb NepeMeHHble, OTKPbLITOM MOC/e BbIMOMHEHUS Wwara 45,
BbINOSIHUTE CreytoLmne AercTBUA:

1 3apgaiite uma paiina exOlb.sav, a NOTOM LWENKHUTE Ma KHomnke Mpoaomkmts. Ha
3KpaHe MOosIBUTCS AMa/IOrOBOE OKHO, MoKasaHHoe Ha puc. 4.12.

2. YcraHoBuTe (hniaxkok CnvBaTb MO KUy B OTCOPTUPOBaHHBLIX (haiiiax, B CrMCKe
VICKMoUeHHble MepeMeHHble LLeNKHUTE Ha nepemMeHHor No. 4To6bl BbIAENUTb
ee, N LWeNKHNUTE Ha HWXHEeM KHOMKe co CTpenkon. Mims Ne nosBuTCS B CAMCKe
MepeMeHHbIe-K/IHouN.

3. LWenkHuTe Ha KHorike OK.

V. 4. Ha akpaHe nossBuTCA npeaynpexaeHve CrnsHve no kody OyaeT HEBO3MOXKHO.
€C/M AaHHble He BbUM OTCOPTUPOBaHbI MO K/HOYEBOV MepeMeHHOlM B Mopsiake BO3-
pactaHus. LWenkHute na kHorike OK.

Ecnn y Bac BO3HMKHYT MPOGJEMbl MPU BbIMOMHEHUN 3TOrFO0 MpuUMepa, NpPoBepbTe, AelCTBU-
TeNbHO N1 nepemeHHas Ne ynopsaoyeHa Mo Bo3pacTaHuio B 060ux daiinax.

Mocne BbIMOMIHEHMS 3TOrO LWara B peAakTope AaHHbIX OKa3blBaeTCs OTKPbITbIM HOBbI/ pabo-
4nin paiin ¢ gob6asneHHbIMM 06beKTaMKn, HEO6XOANUMO AaTb €My HOBOE UMSA U COXpaHuTb. Co-
AEpPXMMOoe CTaporo pabouero parina u BHewWwHero aiina Npy 3TOM OCTaHETCA NPEeXHUM.

ArpervpoBaHune gaHHbIX

ArpervpoBaHue AaHHbIX NMO3BOJISET CO3AaBaTh TakMe 3HaYeHUss NepeMeHHbIX, KOTopble npes-
CTaBNAT CO6OV pe3ynbTaT 06beAVHEHMS TPYMMbl UCXOAHbLIX 3HAYEHWUH, Hanpuvep cpeaHee.
B npouecce arperypoBaHus 3adaeTcs rpynnupylowas nepeMeHHas (Hanpumep, HoMep pe-
CMOHAEHTA), KAX/0€e 3HAuYeHVe KOTOPOW HeoHOKPaTHO BCTpeyaeTcs B MCXOAHbLIX AaHHbIX.
3aTeM AO/1 KaXA0ro 3HaueHus rpynnupyloLleli NepeMeHHol BblUMCAITCA HOBble 3HAYEHMUs
arpervpyembiX NepeMeHHbIX, UCX0OA U3 UX UCXOAHbIX 3HAUeHW No 3aAaHHON PYHKUMK (Ha-
npumep, cpeaHee).

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

[naBa 4. YnpasneHve gaHHbIMAN

5 --TBe nNpumepa 6yaem ncnonb3oBaTtb arin ex021 .sav (CM. onucaHne B rnase 14). B Hem
3HauyeHusa nepemMeHHbIX HAUAMO, CEPEAVHA, KOHELL npeactaBneHbl AN KaXaoro pecrioH-
AeHTa aBaxabl (B ABe CTPOKM) B COOTBETCTBMU C nepemMeHHor OTcpouka: 6e3 oTcpouku (0)
1 c oTcpoukoii (1). CooTBETCTBEHHO, HOMEP KaxKA0ro pecnoHAaeHTa (nepemeHHas N) noBTops-
eTcs ABaxAbl. [peanonoxum, mnccneposatesnb XenaeT arpernposatb 3HaYeHUS MnepemMeHHbIX
HAYAJIO, CEPEOVHA, KOHEL], Tak, 4To6bl 18 pecnoHAeHTa ¢ HeEMOBTOPAKOLWMMCS Homepom N
KadK[0€e 3HavyeHve 3TUX NepemMeHHbIX NpeacTasnsano cobon cpeaHee ABYX MCXOAHbLIX 3HAYEHW
(c oTcpouKkoii n 6e3 Hee).

Mocne BbINOMIHEHUA wWara 2 Ha sKpaHe [0/MKHO 6biTb OKHO peaakTopa AaHHbIX SPSS.

OTKpoliTe (haiin gaHHbIX, C KOTOPbIM Bbl HamepeHbl paboTatb (B Hawem cryyae

ex021.sav). Ecnn OH pacrnonoxeH B TeKyllel narke, TO BbIMNOAHWTE CneayloLlime

AelcTemA:

1 BblbepuTte B MeHI0 daiin komaHAy OTKpbITb »aHHbIe WAN LLIEIKHUTE Ha KHOMKe
OTKpbITb AaHHbIE MaHeNM UHCTPYMEHTOB.

2 B OTKpPbIBLUEMCS IMA/IOrOBOM OKHE ABabK/bl LLEKHUTE Ha UMeHn exO21 .sav nnm
BBEAUTE €ro C KIaBnaTypbl 1 LEeNKHUTE Ha KHomnke OK.

B meHto [daHHble BbIGEpUTE KOMaHAy ArpervpoBarb AaHHble, YTOObl OTKPbITb OKHO,
nokasaHHoe Ha puc. 4.13.

Mone Tlpynnupytolme nepemeHHble npeaHasHadYeHo A1 MOMELLEHUs MNepemMeHHOM, MOBTO-
pAlLWKMMCA 3HAYeHUSIM KOTOPOW [A0/MKHa COOTBETCTBOBaTb rpynna arpervpyembiX 3Hade-
HUA. A nNepemMeHHble, AN KOTOPbIX arpervpyroTcs 3HaueHus, nepeHocaTca B none Wrtorm gna
nepemeHHoON(bIX). JNa Hawero npumMepa rpynnupytoLLeii nepeMeHHon BbiCTynaeT HOMep pe-
cnoHgeHTa (N), a arpernpyemsble nepemeHHble — HAYAO, CEPEAVNHA, KOHELL. B cBA3u c Tem,
4yTO A9 NepemMeHHbIX VIHT 1 3Hay 3HadeHnsa nosTopsaowmxcs N uaeHTUYHbI, pesynbTaTtbl arpe-
rMpoBaHusa AN HUX NPU BbIYNCAEHUN cpeaHero 6yayT paBHbl UCXOAHbLIM 3HaYeHuAM. MoaTo-
MYy OHU TOXe MOryT ObiTb MOMeLLEHbI B CMMCOK WTorm ana nepemMeHHON(bIX).

lpynna nepekntoyateneli CoxpaHWTb ynpasnseT cynb6oli arpermpoBaHHbIX MEePEMEHHbIX.
B Hallem cnyyae LienecoobpasHo co3gaHne HOBOro Ha6opa [laHHbIX, KOTOPbIV Noc/e NpoBepku
pe3ynbTata arpermpoBaHuns MOXeT 6biTb COXPAHEH.

KHonka ®yHKLMA NO3BONSET 3a4aBatb Apyrne cnocobbl arpernpoBaHns, HeXenn NpuHAToe no
YMONYaHUIO BblYMCNEHME CPeHero, a KHomnka Viva n MeTka no3BonseT 3aaasaTb arpervpye-
MbIM MEepPeMeHHbIM MMeHa, OT/INYHbIe OT NPUCBanBaeMblX MO YMOYAHUIO.

Ha cnepytouwem Lwiare co3gaavmM HOBbIA Habop AaHHbIX ¢ MMeHeM ex02lagg.sav, coaepKallni
arpervposaHHble nepemeHHble HAUYAIO, CEPEOMHA, KOHELL: kaxgoe HOBOe MX 3HavyeHue 6y-
[eT paBHO cpefHeMy ABYX UCXOAHbIX 3Ha4YeHW (C OTCPOYKOM M 6e3). Takke BKNKYNUM B 3TOT
Habop 3HavyeHUs nepemeHHbIX VHT n 3Hau.

LLAT 5m 1 B okHe ArpervpoBaHve AaHHbIX LEIKHUTE Ha nepemMeHHor N, a 3aTeM Ha KHOrMKe
CO CTPEsIKOM, 4TOBbl NepeHecTn ee 1 none MpynnupytoLLme nepemMeHHbIe.
2. [lepeHecnTte nepemeHHble WHT, 3Hady, HAYAJIO, CEPEOVHA, KOHEL, B none
Wvtorn pns nepemeHHOW(bIX). [N 3TOro HaXXMUTE Ha KnaBuaType KiaBully
Ctrl n, yaepxmBaa ee, LWENKHUTE MOCAefoBaTe/lbHO Ha MMeHax 3TUX nepe-
MEHHbIX A5 WX BblAeneHus. 3aTem LeNIKHUTE Ha COOTBETCTBYHOLLLEN KHOMKe
CO CTPESIKOIA.
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60p nepemeHHbIX. Yallle Bcero Heo6xoaMMocTb NOA06HbLIX Npeobpa3oBaHUii BO3HMKAET B CNY-
Yyasax, Korga Ha BbIOOpPKe Mpou3BefEeHO HECKOSIbKO MOBTOPHbLIX M3MEPEeHWr O4HOM nepemMeHHOW
WX Fpynnbl NepeMeHHbIX. NMOBTOPHbIE N3MEPEHNS OAHOM NepeMeHHON (YNCIeHHOCTb P no-
BTOPOB) MOFYT 6biTb MpeAcTaBneHbl B dhaiine kak nocnenoBaTenibHOCTb P nepemMeHHbIX Ans
BbI6GOPKU YncneHHocTbio N (N cTpok). Te e AaHHble MOryT 6bITb NpeacTasneHbl Kak P rpynn
3HauyeHuil ogHol NepemMeHHoW. Torga rpynnel 6yAeT pa3nuuatb rpynnupylolias nepemMeHHas,
a Kosm4yecTBO CTPOK 6yaeT P mN. NMogo6HbIM 06pa3om COOTHOCATCA haii/ibl AaHHbIX NPUMEPOB
ex020.sav, ex021.sav, ex022.sav (WX onucaHue npueeadeHo B rnase 14). danee 6yayT npuee-
[eHbl noLwlaroBble MHCTPYKUMW A9 NpeobpasoBaHusa cHavana 3 rpynn no 2 nepemMeHHble B 3
nepemeHHble (C ABYMS rpynnaMm 3HauyeHuit), a 3aTeM — 6 rpynn 3HavyeHul’i ogHOW nepemMeH-
HOW B rpynny 13 3 nepemeHHbIX.

NMpeob6pasoBaHMe rpynnbl NEPEMEHHbIX B FPYMMbl
3HaAYEeHUNn

Ons npyvepa npeobpas3oBaHWs TPynnbl NePemMeHHbIX B FPyMnbl 3HAYeHWIA BOCMOJb3yeMcs
channom ex020. B atom dhaiine gna N = 20 pecnoHAEHTOB npuBefeHbl 6 n3MepeHnin Npoayk-
TUBHOCTU BocnpoussegeHus cnos (HAUAJOL, ..., KOHEL2): ana Tpex vacTeii psga (Havano,
cepeavHa, KoHel,), 6e3 oTcpoykn (MHAaekc 1) u ¢ oTcpoukoi (MHAekc 2). Mpeobpasyem aToT
Habop M3 WeCcTN NepeMeHHbIX B 3 NepeMeHHble B COOTBETCTBUMN C YacTAMU psiaa, a Ans pas/niuv-
YeHusa rpynmn B COOTBETCTBMU C OTCPOUKOI, BBEAEM FPYMNMUPYIOLLLYIO0 NepemMeHHY OTCpouKa.

Mocne BbINOMHEHUS LWara 2 Ha 3KpaHe [O0/MKHO 6blTb OKHO peAakTopa AaHHbIX SPSS.

WAl 34  OTkpoiTe haiin AaHHbIX, C KOTOPbIM Bbl HamMepeHbl paboTaTk (B Hallem crnydae
ex020.sav). Ecnu OH pacrnofnioxeH B TeKylleli nanke, TO BbIMOMHUTE CrieaytoLime
AeiicTeumA:

1 BblbepuTte B MeHI0 daiin komaHAy OTKPbITb »[aHHble UAW LLIEIKHUTE Ha KHOMKe
OTKpbITb AaHHbIE NaHen NHCTPYMEHTOB.

! 2 B OTKpPbIBLLIEMCSA AMANIOTOBOM OKHE ABaXKApl LLENKHUTE Ha uMeHn ex020.sav nnm
BBEAUTE €ro C KNaBnaTypbl W LWEMKHUTE Ha KHomMke OK.

LWWAT 4H 1 B wmeHo [laHHble BbIGEpUTE KOMaHAy PecTpyKTypupoBaTb, YTOObl OTKPbITb OKHO
KOHCTpYKTOp pecTpyKTypu3aumm OaHHbIX, NokasaHHoe Ha puvc. 4.14.

Mepekntoyatens YTo Bbl XOTUTE cAeNarb?, yCTaHOB/IEHHbIA MO YMOYaHUo, COOTBET-

CTBYET 33/la4e NpeobpasoBaHMsA rpynn nepemMeHHbIX B rpynrbl HabnaeHNn (3Have-

HURA).

2 LenkHnTe Ha KHOMKe [lanee, YToGbl MepeiT K OKHY KOHCTPYKTOp PECTPYKTYpU-
3aUpm gaHHbIX — Lar 2 u3 7 (puc. 4.15).

Mop, rpynnoii B JaHHOM cny4yae noapasymeBaeTcs Habop nepeMeHHbIX, KOTOpbI no-
w T efle pecTpykTypusaumm O6yaet npeactasnieH OOHOW MepemeHHol. B Hawewm crydae
Takmx rpynn 3 B COOTBETCTBMM C YacTAMU psda CnoB, Mo 2 nepemMeHHble B rpynne
(c oTcpoukoin n 6e3 Hee). CnegoBaTenibHO, HEO6XOAMMO 3a4aTb 3 rpynmbl.
3. YcraHoBUTe nepektovatesib CKOMbKO Ipyrnn nepemMeHHbIX Bbl XOTUTE PecTpyKTypu-
poBaTth? B No/oxeHve Bonee ogHo 1 B none CKonbko? BBeguTe 3.

4. WenkHuTe Ha KHonke [Jdanee, 4Tobbl OTKPbITb OKHO KOHCTPYKTOP PeCcTpyKTypu3a-
LM gaHHbIX — Lar 3 3 7, nokasaHHoe Ha puc. 4.16.
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WpeHTdMKaTop rpynn HabrnioagHWiAi — 310 HOMep FPynnbl, OAMHAKOBbIA A1 3Haue-
HWA B 0fiHOI rpynne. B AaHHOM cryyae A/1s Hymepauum rpyrn MOXHO MCMo/b30BaTb
nepemeHHyt0 N — HOMep PECrNoHAEHTa, HO Mbl OCTABMM YCTAHOBKY MO YMOHYaHUIO
019 KOHTPO/SA pe3ynbTaTa.

O6nacTtb TpaHCNOHUPYeMblE MepeMeHHble NMpeaHasHaveHa A8 YCTaHOB/IEHUA COOT-
BETCTBUSA MeXAY VUCXOAHBIMW N UTOrOBbIMU MMEHaMM NMepeMeHHbIX. B utore nnaHu-
pyeTca Ha OCHOBE MCXOAHBLIX LecTu co3gate 3 nepemeHHble (HAYAO, CEPEAVHA,
KOHELL). CnepoBaTenbHO, KaXao U3 TPeX HOBbIX MEPEMEHHbIX HaAo COMoCTaBUTbL
[Be UCXOAHble NepemMeHHbIe.

5. B 0OKHe KOHCTpYKTOp PecTpyKTypusaumn gaHHbIX — Lar 3 n3 7 (cm. puc. 4.16)
B none Llenesas nepemeHHast 3ameHuTe transl Ha Havano.

6. YpepxuBas Haxkartoi knasuwy Ctrl Ha knaBuatype, LUENKHWTE CHadvana Ha re-
pemMeHHoi HAYAJOL, 3aTem Ha nepemeHHori HAYAJI02, 4TOGbI BbIAENUTL WX,
M NPV NOMOLLUY KHOMKW CO CTPESIKOM MnepeHecuTe 3TV MNepemMeHHble B CMCOK
TpaHCnoHMpyeMble nepemMeHHble.

7. B packpbiBatowiemcs cnucke Lleneeas nepemMeHHas BblbepuTe trans2. 3ameHuTe
nms trans2 Ha CepeayHa.

8. [MosTopuTe NYHKT 6 An9 nepemeHHbIX CEPEAVHAL v CEPEAVHAZ2.

9. T[loBTOpPUTE NYHKTbI 7 1 8 ANA LeNeBoii nepeMeHHol KoHell,

10. TepeHecuTte nepemeHHble N, VHT 1 3Hay B nosie PMKCMPOBaHHbIE MepeMEHHbIE.

11. UWenkHnTe Ha KHonke [anee, UTOGbI NEPENTU K CNeaytoLemMy OKHY.

12. B nosBAslOLMXCA Aanee OKHaxX nocnefoBaTenibHO Lienkaite Ha KHonke [Jdanee,
a B nocnegHem — Ha KHOrMKe OTOBO /15 3aBepLUeHUst Npoueaypbl PECTPYKTY-
pUpoBaHuA.

KOHCTPYKTOP PecTpyKTypU3auuu AaHHbiX *]

[06po noxanoBaTb B KOHCTPYKTOP pecTpykTypu3aunmn gaHHbIx!

KOHCTpYKTOP MO3BO/ISIET NPE06pas0BaTh AaHHbIE HECKOMBKIX NMEPEMEHHBIX (CTONBLI0B) OAHOrO HAB/MKOAEHYIS B FPyMNbl CBA3aHHbBIX MEXIY COB0M
HabMoAEHIA (CTPOK), BbINO/HWTL OGPATHYHO OMEPaLIO, a Taroke TPAHCMOHVPOBATL JaHHbE

gljl KOHCTPYKTOp 3aMeHSIET JaHHbIE HA PECTPYKTYPMPOBaHHbIE OTMEHA OrepaLiyivi PECTPYKTYPU3ALIM HEBO3MOMKHA

"2*5 Uro BbIxoTUTe caenatb?

EQaNn « * [PeCTpyKTyp1pOBaTh BbiGpaHHbIE NepemMeHHble B HabnoagHU
I I I Vicnonb3yeTcs B Tex Crydasix, KOraa HECKO/bKO MepemeHHbIX HeOOXO4yMO Npeobpasosarh B Mpyrb!
CBA3aHHbIX My coboli HaboaeHIA

"Ry O PecTpyKTypMpOBaTh BbIGPaHHbIE HAGIOAEHVA B NEpeMeHHbe

j nATrbl .- %1 Vicrions3yeTcs B TeX Criydasix, KOrZa Kavayo rpyriry CBA3aHHbIX Medy CO60i HabMoaeHUA HeoBXomMo
UJsslss NpeoGpasoBarb B OOHO HabroAeHVe

O TpaHCroHMpOoBaTH BCE AaHHbIE
I ' I Bce HabriofeHVis CTaHyT NepemMeHHbIMM, a BbieNeHHbIe NMepeMeHHbIe CTaHyT HAG/IKOAEHVSIMA B HOBOM

Habope AaHHbIX (ECn BbIGpaTh 3TOT NapameTp, KOHCTPYKTOp By AeT 3aKpbIT, 1 GyAEeT BbBBaHO
[Viarorosoe okHO TpaHCMoHMPOBaTL)

S "M

Hanee > . OtmeHa jj Cripaska

Puc. 4.14. Onanorosoe OKHO KOHCTPYKTOP pecTpyKTypusaumm OaHHbIX

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

PecTpyKTypupoBaHue AaHHbIX 81

B uTOre 6yaeT BbIMOMIHEHO PECTPYKTYpMPOBaHME AaHHbIX halina: BMECTO MCXOAHbLIX LUeCTU
nepemMeHHbIX co3gaHo 3 HoBbix (HAYAJTIO, CEPEAVHA, KOHELL), a KonnyecTBO CTPOK dhaiina
yaBouTcs. Kpome Toro, NOSBATCA ABe HOBble nepemeHHble: id n VHaekcl. MepemeHHas id aoy-
6AnpyeT 3HaYeHUs1 nepeMeHHo N 1 HymepyeT rpynnbl HaGbNAeHWA, a NnepeMeHHas VHaekcl
pasnuuaeT ABa HabMOAEeHUs BHYTPU TPYrn B COOTBETCTBMU C UCXOAHLIMW MepeMeHHbIMU,
Bxoaswmmn B rpynny (1 — 6e3 oTCpOYKMU, 2 — C OTCPOUKOW). Mma nepemeHHol WHaekcl
MOXeT OblTb 3aMEHEHO Ha Apyroe B COOTBETCTBUMMU CO CMbIC/IOM FPYyMNNMPOBKU, Hanpumep,
B J@HHOM cny4vae Ha nms OTcpouyKa.

BaXXHO OTMETWUTb, YTO pe3y/bTaTy PeCcTPyKTYpPUpOBaHUsS MNPUNUCLIBAETCA UMS UCXOOHOro
thanna. Moatomy, 4TOGbI COXPaHUTb UCXOAHbIA hain, pesynbTupyolemy daliny cnegyet
NPUCBOUTL HOBOE UMSI.

Mpeob6pa3zoBaHue FPynn 3HAUYEHU B rpymnnbl
nepeMeHHbIX

Ana npumepa nNpeobpas3oBaHWs FPyMnn 3HaAYEeHWU MNepemMeHHOW B Fpynny MnepemMeHHbIX BOC-
nonb3yemcs alinom ex021 .sav. B atom chanine ana N =20 pecrnoHOeHTOB nNpuBefeHO 3 n3me-
peHVa NPOAYKTUBHOCTU BOCMPOM3BEAEHUA CNOB ANs Tpex yactei psga (HAYANO, CEPEOVHA,
KOHELL). Ana Kax[oro pecroHfeHTa 3HauyeHus 3TUX MepeMeHHbIX MnpeacTasBneHbl ABaXAbl
B COOTBETCTBUM C rpynnupytoLlei nepemeHHol OTcpouka (1 — 6e3 OTCpOYkM, 2 — C OTCPOY-
Koi1). NMpeobpasyem 3aTOT Habop M3 TpexX rnepemMeHHbIX B 6 NepemMeHHbIX B COOTBETCTBUN C Tpe-
MSA YyacTaAMKU psga M OTCPOYKOW (MO 2 NepemMeHHble A1 KaXAOoW YacTu psaaa).

Mocne BbIMOMHEHNS Wara 2 Ha sKpaHe AO0MKHO 6biTh OKHO peaakTopa AaHHbIX SPSS.

WAl 30  OtkpowTe chain AaHHbIX, C KOTOPbIM Bbl HaMepeHbl paboTaTb (B Halem ciyyae
ex021.sav). Ecnm OH pacrnonoxeH B Tekyllell narnke, BbIMOMHUTE cneayoLimne Oei-
CTBUSA:

1 Bbi6epute B MeHto daiin komaHay OTKpbiTh »AaHHbIE UK LUENKHUTE Ha KHOMKe
OTKpbITb AaHHbIE MaHeIN UHCTPYMEHTOB.

2. B OTKpbIBLUIEMCS ANA/IOrOBOM OKHE ABaXAbl LLENKHUTE Ha UMeHn ex021.sav nnm
BBEQUTE €ro C KMaBMaTypbl U LLEKHUTE Ha KHomke OK.

LWAT 40 1 B meHo [JdaHHble BbibepuTe KOMaHAy PecTpyKTypupoBaTb, YTOObl OTKPbITb OKHO
KOHCTPYKTOp PecTpyKTypuzaumm AaHHbIX, Noka3aHHOe Ha puc. 4.14.

2. YcTaHOBWTE Mepeksouartesib UTo Bbl XOTUTE cAenaTs? B MNOMOXEHWE PecTpyKTypu-
poBaTb BblOpaHHble HabMOAEHNS B MepeMeHHble U LLENKHUTE Ha KHorke [anee,
4yTOObI MEepeiT K OKHY KOHCTPYKTOp PEecTpyKTypm3aumn AaHHbIX — Lar 2 u3 5
(puc. 4.17).

B okHe lMepemeHHble ans naeHVimkaumm (cm. puc. 4.17) HeobXoaMmo 3adatb nepe-
MEHHYI0 ANna mnaeHTudmkKauum rpynn HabnogeHwii. B daline ex021.sav aTo nepe-
MeHHasa N. VIHOEeKCHad nepeMeHHas SiBMsieTCcs rPpynnypyloLleil BHYTpU rpynn Ha-
GMIooeHNIA U 334aeT UHAOEKCHI A1 HOBLIX MEepeMeHHbIX. B HalleM npumepe 3To
nepemeHHasi OTCpOUKa.

a%lti’’ 3. Bbloenute nepemMeHHyro N 1 nepeHecuTe ee B nosne lMepemeHHble s naeHTUdm-
KaLMn Npy MOMOLLM KHOMKW CO CTPESKOA.

vV i, 4 BblgenuiTte nepeMeHHyto OTCpodka U nepeHecuTe ee B nose VHAeKcHbe nepeveH-
Hble NPV NOMOLL KHOMKW CO CTPE/KOM.
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83 pahuka B nporpamme SPSS

84 HacTtpoiika gnarpamm

85 KomaHAabl NOCTpOeHUs gnarpamm
94 PepaktTnpoBaHue gnarpamm

95 Bbixopn 13 nporpammsl

Mporpamma IBM SPSS Statistics o6nagaet 06WMPHbLIM apPCEHA/IOM MOLLHbIX U 3hEKTUBHbIX
CcpeacTB MOCTPOeHUst AnarpamMm. PasymeeTcs, B KHUIy Takoro oo6vema, kak 3Ta, 6ecCMbIC/IeH-
HO Oa@xXe MbiTaTbCA BMECTUTb OMNMUCaHWUS BCEX 3TUX CPeACTB. Mbl KOCHEMCS NULLb OCHOBHbIX
acnekToB paboTbl ¢ rpanyeckumm ob6bLEKTaMU.

[pachmnka B nporpamme SPSS

Kak npasunio, aguarpaMmMa 3aBUCUT OT KOHKPETHO CTaTUCTMYECKO npoLeaypsl, cneaoBaTesb-
HO, paccMaTpuBaTb BCe TOHKOCTU MOCTPOEHMS Anarpamm UMeeT CMbIC/ NINLLb B KOHTEKCTe 06-
paboTKM AaHHbIX. Mo3TOMy BCsi crieumnduyeckas MHoOpMaLns, OTHOCSLLAACA K KOHKPETHbIM
AvarpaMmam, ussiaraetcs no Mepe Heo6xoAMMOCTM B FlaBaxX KHWUMM, MOCBSLLEHHbIX CTaTUCTU-
UeckKoMy aHanmay. A 3ecb co6paHbl NNLLbL 06LIME CBEAEHUSs, KacalollMecs anarpamm Booo6le,
1 no 6onblUeli YacTn 3TU CBEAEHMS CBS3aHbl C PeAaKTMPOBAHMEM YXXE CO3AaHHbIX AvarpamMm.

[Janee nepeuuncrieHbl Oaneko He Bce, HO Hanbonee 4yacTto ncnosb3yemblie BMAbI FpaCbVIKOBZ

» CTON6UKN (CTONGUKOBLIE AMarpammbl). TN rpauKM NMPUMEHADTCA A8 OTO6pakeHus
WUTOroB A5 3HAYeHU (kaTeropuit) nepemeHHoi. CTONGMKM COOTBETCTBYHOT KaTteropwu-
AM MNepemMeHHON. BbicoTa KaXkAoro cronbuka nponopuvoHaibHa BbIYMCASEMOMY UTOTY.
B kauyecTBe mMTOra MO yMOYaHWIO BbIYUCAAETCS KOIMYECTBO HabNAeHW’ ANna AaHHoM
Kareropuu, To ecTb CTPOUTCA Anarpamma pacnpeeneHus yactor. Hanpumep, ¢ MOMOLLLHO
CcTON6MKOBOW AnarpaMmmbl yA06HO NpeAcTaBuUThL pacrnpenerneHre yyaliuxcs no Tpem Kriac-
camMm UM Nno UX opueHTauum Ha MOCTynsieHne B By3bl YeTbipex TMMOB U T. A. B kadvecTse
nTora MOXHO 3afaTb CTaTUCTUKY ANA APYroil NepeMeHHOW, Hanpumep cpefHee. Tak, 3a-
[aB ANa nepemMeHHON K/acc B KayecTBe UTOra cpefHee A5 NepemMeHHOM OTMeTKa, MOXHO
nony4nMTb AnarpaMmmy cpefHeil OTMeTKM A5 pa3HbiX knaccoB. CTON6UKOBbIE AMarpaMmbl
LensATca Ha NPocCTble, KNacTePHbIE U COCTbIKOBaHHbIE.

» [uUCTOrpaMmbl BHELIHE HArMOMMHAlOT CTO/IBMKOBbLIE AMarpamMmbl, OAHAKO, KakK MpaBuno,
WNMIOCTPUPYIOT pacnpegeneHve HabnoaeHwid Mo AvanasoHam 3HaudeHWii HemnpepbIBHOM
nepemMeHHoi (MMetoLLeit 60/blioe KOMIMYECTBO BO3MOXHbLIX 3HaueHuit). C NOMOLLbo ru-
cTorpammsl 6b1710 6bl YAO6HO MPeACTaBUTL pacnpefeneHre yyalnxca no AvanasoHam
3Ha4yeHuii ycneeaemocTy (OTMETKUN) UAN Auana3oHaM TeCTOBbIX 3HAYEHUIA.

AN JINHWUKM (NUHeliHble auarpaMMbl) 0TOGPaXKAOT TO e, YUTO U CTONGUKK, HO B BUAE NIOMaHOW
NVHWN.
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» Kpyr (Kpyrosble guarpammsl), Kak U CTONBMKOBbIE, 3a4acTyl0 NPUMEHSIOTCS A8 UAMIO-
cTpauuun pacnpegeneHvs HabnaeHU B pasNUHbIX KaTeropusx.

» Auurku (KopobuaTble AMarpaMMbl) OCHOBaHbI Ha MPOLEHTUNSX U ABNSAIOTCA NPeKPacHbIM
CpPEeACTBOM OTOGPAXEHUS pas/iMuna Mexay rpynnamu ¢ yueToM pacrnpefeneHus AaHHbIX.

» PaccesHUs/ToukM (QuarpaMmMbl paccesHuns) YacTo MUCMo/b3yloTca A1 OTOGPAKEHMUS Xa-
pakTepa B3aMMOCBS3N MexAy NepeMeHHbIMMN.

B meHw lpadmka OKHa pepakTopa AaHHbIX mmeeTcsa Tpu nogmeHto (SPSS 20): KoHCTpyk-
Top gnarpamm, MaHens BbibOpa AuarpaMM W YCTapeBlUve AnManorosble OkHa. MocnegHee noAa-
MEHIO COAEPXUT CMUCOK CTaHOapPTHbIX rpadnKoB, KOTOPbIE Mbl NMepeyncnnnin paHee. MeHo
KoHcTpykTop Avarpamm 1 [MNaHenb Bbl6opa Anarpamm rnpenoctasnfoT AOMNONHUTENbHYO OYeHb
YAO06HYI0 BO3MOXHOCTb MOCTPOEHUS rpamMKoB B ANA/IONOBOM pexume. B aTUX MeH npea-
CTaB/eH LMPOKUIA CNEeKTp KOMaHA, MO3BOMALWMUX CTPOUTb AMarpamMbl B MHTEPAKTUBHOM
pexvume: 0,06aBnATb NepeMeHHble, N3MEHATb KaTeropuMm AaHHbIX U T. N. Apyrummn crnosamu,
paboTas MCKAIUNTENBHO C rparkamMmn, Bbl MOXeTe A06MTbCA pesynbTata u 6e3 obpatleHus
K BblYMCANTE/IbHBIM CTATUCTUYECKUM npoueaypam. VIHorga takas BO3MOXHOCTb MOXET OKa-
3aTbCsl MOME3HON AN NOMb30BaTeNs, OfHaKO OO 3TOr0 HeobXOoAMMO OCBOUTb CTaHAapTHble
npuembl paboTbl ¢ SPSS B OTHOLWEHUM KaK CTaTUCTUKN, TaK U rpaddukun. Mostomy onmucaHue
npoueayp KOHCTPYKTOpa 1 Bbibopa AnarpaMmM BbIXOAUT 3a PaMKW TeMbl STOA KHUTW.

HacTpoika anarpamm

YcTaHOBAEHHbIE MO YMOYaHMIO HACTPOWKW Ans, anarpamm SPSS ganeko He Bcerga coOoOTBeT-
CTBYIOT TPe6OBaHMAM MOJb30BaTeNs NpPOrpamMMbl. Hanpumep, Bac MOXET He ycTpaunBaTb ycTa-
HOBNEHHbIV LBET, nnn BoO6LWE TO, YTO AMarpamMmbl LiBeTHble. [MPo61eMOli MOXET OKasaTbCA
1 HEKOPPEKTHOE O0TO6paxXeHMe PYCCKOA3bIYHbIX HAMMEHOBaHWUI NMePEMEHHbLIX N NX METOK, YTO
Obl/I0 XapaKTepHO ANs paHHUX Bepcuii SPSS. CpeacTBa peakTMpoBaHUs AMarpamMm rno3Boss-
HOT PeLlunTb GOJbLUYK YacTb 3TUX U NOAOGHLIX NMPOGNEM AN KaKAOro rpaguka no oTAesbHo-
CTU. HO ecTb 6onee paguKasibHbIi CNOCO6 — M3MeEHEHME 0OLMX HACTPOEK AMarpamMm, KoTopble
CTaHyT B AasbHelillemM HacTpolikamu nporpammMbl SPSS Mo ymonuyaHuto.

Onsa nameHeHns o6LLMX HACTPOEK Anarpamm Heo6XOoAMMO B CTPOKE MEHI0 peAakTopa AaHHbIX
OTKPbITb MeHI0 lMpaBka 1 BbiGpaTh KoOMaHAy MapameTpbl. B OTKPbIBLLIEMCS ANASIOrOBOM OKHe
cnenyet nepeiTy Ha BKNaaky Auarpammbl. 34eCb MOXHO 3a/1aTb MO CBOEMY BKYCY OCHOBHble
CBOICTBa AyarpaMm, KoTopble B Aa/bHellemM 6yayT NPUMeEHSTLCA NMPOrpaMMoii no ymorsya-
HUIO KO BCEM rpadukam.

PaccMOTpUM peLleHne Hanbosee YacTo BCTpevaroLlelica 3aaduM HacTporiki auarpamm: ycTa-
HOBKN OTOGpaXeHus rpadnkoB B YepHO-6e/loM LiBeTe.

B nmporpamme SPSS no ymon4YaHuio yCTaHOB/EHbI LiBETHbIe rpadmku: MapameTpbl LpKIa CTUIA:
LMK TOMbKO Mo UBeTaM. Mpu 3TOM OAHOTUMHbIE (MOBTOPSAIOLLMECS) 3NEMEHTbI, OTHOCALLMECS
K pasHblM KaTteropuam, 6yayT pasnuyatbcs LgeToM. [na ycTaHOBKWN YepHO-6enbix rpadnkos
Ha BKnagke [narpamMmbl okHa MapameTpbl B packpbiBatolLleMcsi MeH0 MapameTpbl LKA cTuis
[0CTaTOYHO BbIGPaTh LMK TOMbKO Mo y3opam. B 3ToM cnyvae oToGpaxaemble Ha AvarpaMmme
3/1IeMeHTbl By AyT pa3nuyaTbcs y30pOM, a He LIBETOM (CMJIOLWHbIE N MYHKTUPHbIE IMHUK, CTOJ-
OUKN CO LUTPUXOBKOW 1 6E3 Hee U T. A.).

MOXHO TakXe 3adaTb CTUb rpaMKoB B COOTBETCTBMU C pekoMeHAaunsaMm AMepuKaHCKOM
Nncuxonornyeckoii accouyaummn (APA). Onsa atoro B pasgene LLabnoH gunarpamm cneayeT ycta-
HOBUTb Nepek/oyaTesb B NONOXeHMNE Vcnonb30BaTh WAabMoH AvarpaMm U ykasaTb NyTb K Me-
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CTy, rAe aTOT WaboH pacrnosioxeH. Ecnu yctaHoBneHa sepcmsa SPSS 20, ato nyTb C:\Program
Files\IBM\SPSS\Statistics\20\LoOks\APA Styles.sgt. 3ToT wab6noH nog nmeHem APA Styles.sgt Ha-
XOANTCA TakxKe B nanke ¢painnos npuMepos.

KomaHAabl NOCTpoeHns gnarpamMmm

BOMBWNHCTBO CTATUCTUYECKUX NPOLIeAypP, ONMUCaHHbIX B NOCAeAYOWMX rnaBax KHUMM, UMetT
BCTPOEHHble CpeicTBa MOCTPOeHUs rpacmnkoB. TeM He MeHee nNporpamMma SPSS npepocrtasns-
eT BO3MOXHOCTb pa3fiefieHunsi 3a4a4 NOCTPOeHUA rpachnkoB U CTaTUCTUYECKOTO aHau3a. Bbl
MOXeTe C paBHbIM YCMeXOM OTPeAaKTMpPOBaTb KaK FOTOBYK Auarpammy, chopMUpOBaHHYH
CTaTUCTNYECKOW NpoLeaypoii, Tak 1 guarpaMmmy, CO34aHHYy0 Npy NOMOLUM MeHKo Juarpammbl.
Mpumepbl N pekoMeHAauuu, KOTopble Bbl 34eCh HaliaeTe, NO3BONAT BaM 3heKTMBHO pabo-
TaTb C AnarpaMmmamu.

OCHOBHbIE TUMblI KOMaH, N AMaN0roBbIX OKOH Mbl PACCMOTPMM Ha MprMMepe NOCTPOEeHUst Hau-
6onee 4acTo MCNOMb3yeMbIX CTONOUKOBLIX AMarpaMM. byayT npeAcTaBneHbl NowaroBbie Npo-
Liefypbl NOCTPOEHUs CTONGUKOBLIX AMarpamm pacnpegeneHus yactoT (npoctele (puc. 5.1)
M KacTepusoBaHHble (puc. 5.4)), a TakKe CpeaHuxX 3Ha4YeHui (npocTble (puc. 5.6) n knacte-
pu3oBaHHble (puc. 5.9)).

30-

20-

10
p 0
ro 30-
k

20*
10-

0 1 1 1 1—

cropr KOMIbHOTEP VICKYCCTBO

X066V

Puc. 5.1. Mpocrtas cTonbukoBas guarpamMmma pacnpeneneHns 4actoTt

Ana noctpoeHns anarpamm 6yaem MCronb3oBaTb yXKe 3HakoMbl BaM haiin exOl .sav. OgHaKo
CHavana cnefyeT BbIMO/HUTL TPM NOATOTOBUTE/bHBLIX Wara. 3Tu waru (1-3) no3soasT noa-
roToBUTbL pabounii haiin fgaHHbIX, 3anycTUTb Nporpammy IBM SPSS Statistics 20 1 OTKpPbITb
thaiin (B gaHHOM cnyyae exOl .sav). [owarosble MHCTPYKLMK A5 3TOr0 npouecca NpuBeaeHb!
B rnaese 4 (c. 55), a Nogpo6HbIe pasbiCHEHNA — B rnase 2.
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Mocne 3aBepLUeHMs Wara 3 Ha 3KpaHe A0/MKHO NPUCYTCTBOBaTb OKHO peAakTopa AaHHbIX CO
CTPOKOW MEHIO W1 3arpy>XeHHbIM harinom ex0l .sav.

CHavana npueegeM noLlarosble NpoLeaypbl MOCTPOEHUS MPOCTON CTONGUKOBOW AmnarpaMmmbl
pacnpegeneHusa yacTtot (cm. puc. 5.1).

B meHo padmka BblbepuTe KOMaHAy YCTapeBlUMe OMasioroble okHa »CTonbuku. Ha
3KpaHe MOoSBUTCA AMaioroBoe OKHO, MokKa3aHHoe Ha puc. 5.2.

MpocTtble
Knactepu3osaHHble

CoCTbIKOBaHHbIE

AaHHbIMK B guarpamme ABMANTCA — -

® Vrorv no rpynnam HabnoaeHuiA
C) Utorv no oTaenbHbIM NepeMeHHsIM
\ O 3HaueHst OTAeNbHbIX HaBMAEHNI

( 3apartb ” OTmeHa ]] Cnipaska j

Puc. 5.2. [lInanorosoe OKHO 3aaHunsi TUMNa CTONBUKOBOW auarpamMmbl

C NOMOLLIbIO 3/1eMEeHTOB UHTepeiica BepXHEl YacTh OKHa Bbl MOXETe Bbi6paTb TUM Avarpam-
Mbl — lpocTble, KnacTtepraoBaHHble 1 COCTLIKOBAHHbLIE, a B HVXXKHEN YacTu yKasaTb, Kakue faH-
Hble Bbl HaMepeHbl NCMO/b30BaTh, YCTAHOBUB Nepektoyatens JaHHbIMM B AuarpammMe sBistoTcs
B Hy)XHOe nosioxeHue. Tunbl gvarpamm 6yayT MEHATLCA B 3aBUCUMOCTU OT BUAA AMA/IOrOBOrO
OKHa; A1/ TOro YTO6bl yKa3aTb HYXXHbI TUM, LWefIKHWTe Ha 3HauYKe Auarpammbl c/ieBa oT ee Ha-
3BaHUA. BapuaHTbl UCMO/b3yeMbIX AaHHbIX A8 60/bLWNHCTBA TUMOB AMarpaMM OAHN U Te Xe:

A nonoXeHue WTorv no rpynnam HabnoaeHuii o3HavaeT, YTo 3aeicTByeTcs oaHa nepemeH-
Has, a CToN6Lbl AMarpaMMbl OTPa3AT KO/IMUECTBO MM NMPOLLEHT Ha60AeHWi Kaxkaol rpa-
Jaunun aToii NepemeHHON. Hanpumep, Ana nepemMeHHol Knacc gyarpavma 6yfeT cocTosATh
N3 TPex CTO/IBLIOB, COOTBETCTBYIOLLMX TPEM K/laccam ydaluxcs; 455 nepemMeHHon non —
M3 OBYX CTOMBLOB, OTOBpAXAOWMX KONMYECTBO (% ) y4alMXCs XXEHCKOrOo N MYXCKOro
nona; ona nepeMeHHol By3 — K3 YeTblipex CTON6L0B, NPeACTaBAAIOWMX KomuecTso (%)
yualmnxca B KaXKO0W U3 YeTblipex rpynn npeanouTuTe/IbHbIX BY30B;

» Mo/oXeHne WTorM no oTAenbHbIM MepeMeHHbIM YKasbiBaeT Ha To, UTO Auarpamma 6yaet
coaepXaTb HECKO/IbKO CTOMBLOB, KaXAbli 13 KOTOPbIX 6y/1eT COOTBETCTBOBAaTb CPEAHEMY
3HAUEHMI0 OAHOW M3 NepeMeHHbIX. Kak npasu/io, Npu NMocTpoeHun 3Toro Tuna guarpamm
NCNO/b3YHOT NepeMeHHble, CBA3aHHble Mexay co6oi No cMbicy. B ¢haline exOl .sav Taku-
MU MepeMeHHbIMU SBMAITCA NepeMeHHble TecTd, ..., TecTs: AguarpaMma, nocTpoeHHas ans
HUX, OTPa3uT cpeaHue 6anbl BCeX yyalmxcsa A Kakaoro M3 Natu TecTos;

> ONoXeHWe 3HayeHUs OTAEeNbHbIX Ha6AAeHWi npefHa3HayYeHo ANns AaHHbIX C OTHOCU-
TeNbHO He6OoMbLIMM KOMMYECTBOM O6LEKTOB. ECnn B3siTb AaHHble U3 haiina exOl.sav u
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[naBa 5. Amarpammbl

. )Boii AnarpaMmbl 7151 NepeMeHHOM x066u1 ¢ y4eToM 3Haue-
10 TON. Ka3aHHOW Ha puc. 5.1. Mocne BbINONHEHUs Wwara 5 Ha 3KpaHe A0/MK-
] - - = (pparMeHT KOTOPOro rnokasaH Ha puc. 5.3.

IuAi' 6 1 1- B cnucke nepemMeHHbIX C/ieBa LLLE/TYKOM BblAENNTe NepemMeHHy0 Xob6m 1 npu no-
MOLLM CTPESIKM MNepeHecuTe ee B nosne KareropuasibHas ocb.

2 B cnucke nepemMeHHbIX CieBa LEeMYKoM BblAennTe nepemMeHHyto rnon v npu rno-
MOLLUM CTPEsIKM nepeHecuTe ee B nosne CTpoku obnactu MaHesns ro.

3. OctaBuB nepekstoyatens CTonbyki NpeacTas/atoT B YCTAHOBIEHHOM MO yMO/14a-
HUIO NonoxeHun N HabnoaeHUA, WenkHuTe Ha kHonke OK.

B pesynbTaTe BbINOSIHEHUA LWaros 4-6 NosBMTCA OKHO BbIBOAA CO CTOMIBUMKOBOW Anarpammoi,
n306pakeHHo Ha puc. 5.1.

B cnepaytowem npumMepe Mbl CHOBa MOCTPOUM CTOIBUKOBYIO AvarpaMmmy 418 nepemMeHHON Xo6-
61 C y4eTOM NepeMeHHOW MoJ, OAHAKO A/ 3TOro BOCMOJ/Ib3yeMCsi K/lacTepu30BaHHOW Auna-
rpammoit u npeacrtaBum cTon6ukamy He N, a MpoueHT HabnaeHwi. B pesynbTate Ao/mKHA
NoNyuYnTbCa AuarpaMma, u3obpaxeHHas Ha puc. 5.4.

50,0%
40.0%

%30,0%

20,0%

ge)

0%

criopt KOMTbHOTED VCKYCCTBO

X066

Puc. 5.4. Knactepu3oBaHHas CTONBUKOBas AMarpamMmMa pacnpeeneHns YacToT (B NpoLeHTax)

BbinonHmTe war 4. Nocne atoro JO/MKHO ObiThb OTKPbLITO AMAIOFOBOE OKHO, U306padkKeHHOoe Ha
puc. 5.2.

WAl 5a  UWlenykomMm Mbin Bblgenute TUN AuarpamMMbl KnactepnsoBaHHble U LLENKHUTE Ha
KHOrMkKe 3afatb, YTOObl OTKPbLITh AMa/IOrOBOE OKHO, (dparMeHT KOTOPOro rnokasaH Ha

puc. 55.

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

KomaHabl MocTpoeHus guarpamm 89

CTon6ukn NnpeacTaBnAlOT
® N HabnoaeHui O % HabnoaeHuii

C bakonneHHoe N O HakonneHHbIii %

O AOpyryro cratUCTUKy (Hanpumep, cpeaHee)

I-—::l [lepemetitas:
glc

VI3MeHNTb CTaTtucTuky

KareropvasibHasa ocb

3afaTh Knactepbl Mo: J—

MaHenb no

Puc. 5.5. dparmeHT AnanoroBoro okHa KnactepusoBaHHble CTONOUKN: UToxalume yHKUMn no
rpynnamM HabnoaeHnn

EAVHCTBEHHOE OT/IMUME AMA/IONOBOro OKHA Ha puc. 5.5 (415 KnacTepmnsoBaHHbLIX CTONGUKOB)
OT M306paXeHHOro Ha puc. 5.3 (a1 NPOCTbIX CTONBUKOB) — Hannumne nons 3afath KiacTepbl
rno. B Hem cneayeT ykasaTb UMs MEePeMeHHOM, ANa 3HAYeHU KOTOpOW 6yAyT CTPOUTLCS CO-
Nps>KeHHbIe CTONBMKM B KaX/10l KaTeropmm OCHOBHO NepeMeHHol. B Hallem npumepe Kna-
CTepbl 3a4at0TCsA MO NepeMeHHol Mos.

LA 6a 1 B cnucke nepeMeHHbIX CrieBa LEeMYKOM BbIOEUTE NePEMEHHYI0 X060M 1 Npu No-
MOLL CTPENKU MepeHecuTe ee B nose KareropmasibHasi ocb.

2. B cnucke nepemeHHbIX cfeBa LLeNYKOM BblAenute nepemMeHHy Mo U npu no-
MOLLW CTPEeNiK1 NepeHecuTe ee B None 3aaatb Knactepbl Mo.

3. TMepektoyatens CToN6UKN NPEACTaB/AOT YCTAHOBMTE B MOMOXeHWe % Habnoae-
HAV W LLIENKHUTE Ha KHOMKe OK.

B pesynbTaTe BbINOJHEHUSI MOcnefoBaTeNlbHOCTU WaroB 4, 5a n 6a NosBUTCA OKHO BbIBOAA
C K/lacTepu3oBaHHOM CTONGMKOBOW Amarpammoii (cm. puc. 5.4). ObpaTtnute BHMMaHWe Ha To,
4yTo 3a 100 % NMPMHUMAETCA KONMNYECTBO HaGMOAEHWNIA OTAENBHO AN MYX W XXeH, TO eCTb BHY-
TPY KXol KaTeropuu rnepemMeHHON Mos, Mo KOTOPOoi 6bl/1M 3a4aHbl KnacTepsi.

B cnepyowmx AByx NprvMepax Mbl PacCCMOTPUM MOCTPOEHNE N peAaKTUpOBaHUE CTONOUKOBbIX
avarpaMm ans cpefHnx 3HadyeHuii (puc. 5.6 n 5.9). CHavyana npveeAeM MoLlaroBble MHCTPYK-
LMW MOCTPOEHUs1 MPOCTOM CTONGUKOBOM AnarpaMmmbl CpeaHUX 3HAYEHUI nepemMeHHO oTMeT-
Ka2 ANs KaTeropuii nepemMeHHom xo66u C¢ y4eTOM KaTeropuii nepemeHHowr non (puc. 5.6).

BbinonHuTe war 4. Nocne sToro A0/MKHO 6bITb OTKPBLITO ANa/IOrOBOE OKHO, N306paXeHHoe Ha
puc. 5.2.

WA 56 1 LUWenukoMm Mbilwn Bbigenute TUn AuarpamMmbl MpocTble U OCTaBbTe Nepeksiova-
Tenb JaHHbIMM B AyarpavMMe sBAsOTCA YCTaHOB/IEHHbIM B MO/oXeHve Vrorm rno
rpynnam HabnoaeHwi. LLlenkHmTe Ha KHoMKe 3aaarb, YTO6bl OTKPbITh ANaniorosoe
OKHO [pocTbie cTonouku: toxalume hyHKUMM Mo rpynnam HabnoaeHnia, oparMmeHT
KOTOPOro nokasaH Ha puvc. 5.3. Ecnn Bbl y)xe nopaboTaiv ¢ 3TUM OKHOM, LLen-
KHUTE Ha KHonke Copoc.
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nj

CTaTUCTUKN AN A BbIOPaHHO(bIX) NepeMeHHO (bIX)

*) Epenreennns sHavennii] O CTampmapTHoe OTKNOHeHMe

C meavaHa 0 avenepeus

O Moga O MuHMYyM

O Kommuectso HabnopeHnii O Makcuvym

(@] Cymma 3HaueHui O KymynatvsHas cymma
3HaueHme’

O NpoLieHT GonbLumx O KonnuecTso Gonblumx

O MpoieHT Hvke O KonmuecTso MeHbLLIVX

O MpoueHtuns

O MeoLieHT BHYTPN O KonnuecTso BHYTPM

M 3HaueHns SBNSIOTCA CrpynNnNUPOBaHHLIMU LIEHTPaMm

OTmeHa | Cnpaska

Puc. 5.7. MNepekntoyarenn Bbibopa CTaTUCTMKLA A1 Anarpammbl

[unarpamma, nosyyeHHasi B pe3ysibTarte BbINMOJIHEHUS LWIara 66, oTiMyaeTcs OT M306pakeHHOM
Ha puc. 5.6 Tem, YTO BepTUKa/lbHasi OCb CPeAHNX HauyMHaeTcsi co 3HadeHus O. B pesynbTare
pasnnuma mMexay cpefHMMU BU3yasibHO efiBa 3aMeTHbIl. icnpaBuTb NooXeHe 1 caenatb Au-
arpammy cpefiHMx 6onee HarnsgHoM MOXeT M3MEHeHMe TOYKU Hadyasla oTcueTa BepTUKalbHOMN
ocu, Hanpumep, Ha 3HadeHne 3,9. Cneaylownii Wwar AeMOHCTPMPYET HEKOTOPbIE BO3MOXHOCTH
pefakTMpoBaHus guarpamMmbl.

LWAT 76 TMocne BbINOMHEHUS Lara 66 AO/MKHO ObiTb OTKPLITO OKHO BbIBOAA C Aviarpammon
cpeaHVX 3HaYeHWA.

1 [BOMHbIM LLENYKOM MbILM Ha AuarpaMmme OTKPOITe OKHO Pedaktop auarpamm,
(pparmMeHT KOTOPOro nokasaH Ha puc. 5.11.

2. B OKHe pefakTopa Avarpamm LenkKHUTe Ha BePTUMKa/bHOW ocn rpadimka, YTOObI
BblAEUTL ee. 3aTeM cAenante Ha 3TOM OCW ABOMHONM LUENYOK, YTO6bl OTKPbITb
OKHO CgoiicTea (puc. 5.8).

3. B auanorosom okHe CBolicTBa Ha BKaake Ocb B nosie MUHUMYM 3aaaliTe 3HauYeHme
3,9 1 WenKHUTE Ha KHOMKe NpUMEHUTb, YTOObI U3MEHEHNA BCTYMWUAN B CUSTY.

4. 3akpoiiTe OKHO Pefaktop Auarpamvm, Bbi6paB B €ro KOMaHAHOW CTpoke daiin »
3aKpbIThb.

B pesynbTaTte BbIMOMIHEHWs MOC/eAHEro wwara B OKHe BbiBOAA NMOSBUTCA Auarpamma cpegHux
3HAUeHWi, aHaslorMyHas n3obpaxeHHol Ha puc. 5.6.

B cnepytolwem npumepe Mbl MOCTPOUM M OTPedakTUpyem KnacTepu3OBaHHYH CTOIGUKOBYIO
anarpammy cpefHuxX 3HauyeHWi AN HECKO/IbKMX NepeMeHHbIX. Takve auarpaMmmbl MOXHO
CTPOUTL A7 MOBTOPHbIX U3MEPEHU N ANA APYrnX POACTBEHHLIX NMEpPeMeHHbIX, NpeacTas-
NleHHbIX B eguMHOM MacwTabe (B oaHOM LWKane). B Hawewm cnyvyae TakKMMu nepemMeHHbIMU
ABMIAOTCA MNoKasaTenn nHTennekra Tecrl, Tect2,.., Tects. Ha puc. 5.9 nsobpaxeHa knactepu-
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94 fnaBa 5. Anarpammbl

B awanoroeom okHe CeolicTBa Ha Bknaake Ocb 3apaiite B Ho/le MUHVMYM 3Haue-
HMe 9 1 LeNIKHMTE Ha KHOMKe MpUMEeHWTb, YTO6bl M3MEHEHWUS BCTYMUAW B CUNY.

4. 3aKpoiiTe OKHO Pefaktop Auarpavm, BblOpaB B €ro KOMaHAHOW CTpoke ®dann »
3aKpbITb.

B pesynbTaTe BbIMOMHEHWs MOC/EAHEro Llara B OKHE BblBOAA MOSBMTCA KiacTepu3oBaHHas
[uarpammMa cpefiHux 3HaueHuii, UaeHTUYHas M306pakeHHOoM Ha puc. 5.9.

PepaktnpoBaHue anarpamm

Mocne co3gaHusi guarpaMMbl MOXHO BOCMO/b30BaThCsl GOMBLUMM HabOpOM KOMaHA, Ans ee

penakTnpoBaHus. C HEKOTOPbLIMU M3 HUX Bbl MO3HAKOMMWINCE MPU NMOCTPOEHUN CTONGUKOBbLIX

OvarpaMMm B npefplaylieM pasgene. [Nns pegaktMpoBaHUs Avarpammbl HEO6XOAMMO B OKHe

BbIBOAA [OBaXKAbl LLENKHYTb MbIlWb0 Ha BbI6GpaHHOM rpadguyeckoM obbekTe. Mpu 3TOM Ha

3KpaHe MOosABUTCA OKHO PefakTop auarpamm, cogepxalliee CTPOKY MeHH ¢ HabopoMm KoMaHz,

N naHesnb MHCTPYMEHTOB, Ha KOTOPOW HaXOAATCS KHOMKM, COOTBETCTBYHOLLME Hanbonee 4acto
MCNO/b3yeMbIM KOMaHgam (puc. 5.11).

He PepaHiop gnarpamm

®daiin MMpaBka Bug MapameTpbl 3nemeHTbl  CripaBka
Vr> s xvk~”™~IP itLbH
[ceeeennnen B/ It nl-1 — 14

A la it i<k Uit]

Puc. 5.11. Pepakrop AnarpamMm: CTPOKa MEHIO W NnaHeslb NHCTPYMEHTOB

KoMaHAabl pefakTMpoBaHWs MOTYT MPUMEHATLCS K AvarpaMMe TOSbKO B TOM C/lydyae, ec/iu
OHa oTo6paxeHa Ha 3KpaHe B PeXuMe peAakTUpoBaHUs. Kak TOMbKO Bbl ABaXAbl LLE/KHeTe
Ha auarpamme, SPSS OTKPOET HOBOE OKHO C ee U306paKeHNEM U CTPOKOI MeHIo B BepxHeli
yacTu — 3TO O3HauaeT, YTo Auarpamma A0CTynHa AN peaakTUpoBaHus.

HaumHaa ¢ SPSS 13.0, rpadyuyecknii pefakTop CyLLECTBEHHO W3MEHW/ICA: TErnepb MOXHO
060TNCL 6e3 KOMaH, CTPOKM MEHIO U MaHenu yrnpasneHus pegakrtopa. [Ana pefaktmpoBaHus
no6oro aneMeHTa rpadrka 4OCTaTOYHO HABECTU Ha HEro ykasaTeflb MbIlUU U LLeNKHYTb /IEBOA
KHOMKOW A5 ero BblAeneHus.

ECNN BblOENEHHbIM 3N1eMeHT AuarpaMMbl — TEKCT, KOTOPbI Bbl XOTUTE M3MEHUTb, AOCTATOYHO
ellle pas LLeNKHYTb Ha HeM MPaBoii KHOMKOM MbilKW. Mocne 3Toro OH CTaHeT AOCTyneH B pe-
XVMe 06blUHOTO TEKCTOBOIO peAakTopa.

Ecnu BblaeneHHbI aneMeHT aBnseTca rpaduyeckum (MMHUSA, Mapkep, 3aamBka M T. n.), TO
[BOVHON LeNnyoK Ha Hem /IeBOI KHOMKOW MbIlWW OTKPbIBAET ANANIOroBoe OKHO A1 ero pe-
JaKTupoBaHus. bonbwnM yao6CTBOM CTaslo TO, YTO A1 KaXKO0ro 3fieMeHTa Anarpammbl OT-
KpbIBAETCA [Ma/loroBOoe OKHO, MPefoCTaB/isfioLLee LMPOKNE BO3MOXHOCTU pPefakTUpOBaHWUS
VMEHHO 3TOro 3/IeMeHTa.

PaccMOTpuM nNpumep peaakTUpoBaHUS FUCTOrpamMmbl M3 riaBbl 6 (puc. 6.7, c. 104). Ecnn
HaBECTW yKasaTe/lb Ha CTON6Lbl FMCTOrpamMMbl, BblAENINTb UX LLLEMYKOM NIEBOM KHOMKW MbILUN
N 3aTeM gBaxAbl ObICTPO LW ENKHYTb IeBOA KHOMKOW, NOSIBUTCA AManioroBoe OKHO, (hparmeHT
KOTOPOro n3obpaxeH Ha puc. 5.12.

BKNagKM 3TOro OKHa 3aBUCAT OT BO3MOXHOCTE peAakTUpPOBaHMS KOHKPETHOMO 3/ieMeHTa.
B OaHHOM cflyuyae OKHO OTKpbIBaeTcs Ha BKiagke MapameTpbl ructorpammbl. ECv nepekto-
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yatenb Ocb X yCTAHOBUTL B MOJIOXKEHUE 3afaeTca Nosb3oBaresieM, BMECTO MapameTpoB rmcto
rpamMmbl MO yMO/YaHUIO MOXHO 3a4aTb Pa3mep MHTepBasia UM KonmyecTBO UHTEPBaUIOB.

CBOVIC1B8 LR %
MepemeHHble !
Pasmepb! guarpaMmb!

paHnubl 1 3annno MapameTpb! rYCTorpamvsl
® Tonbko ocb K

O Tonbko ock 2

OowmxuZ
Ocb K—

® 3a4aeTcs aBTOMATUYECKM

O 3apgaetcs nonb3osatenem

® Konmuectso MHTEpPBa/IOB: |0 j
0 Pa3mep nHTepBana: [
0 3apaTtb 3HaueHue: 1

Puc. 5.12. ®parmeHT ONa/ioroBOro OKHa pefakTupoBaHUsA rmcTorpamMbl

Mocne BHeceHUs U3MEHEHMW CTaHOBUTCS ,U.OCTyI'IHOVI KHonNka lNpumeHUTb. MNpn HaxaTuy Ha
Hee UBMEHEHUA OAaHHOIO 3/IEMEHTa BCTynarT B CUNTY.

LLLenyok NpaBoit KHOMKOW MbIlIN OTKPbIBAeT 06lee AMaNoroBoe OKHO, hopmMa KOTOPOro He
3aBMCUT OT TOrO, B KAKOM MecTe Amarpammbl HaXOAUTCA yKasaTeflb MbilW. ITO OKHO coaep-
XUT KOMaHAbl, COOTBETCTBYIOLLME MAHENM WHCTPYMEHTOB pefakTUpOBaHWs AuarpaMm C Ha-
60pOM KOMaHZ, KoTopble AOCTYMHbI A4S AaHHOTO rpaduka. HekoTopble KOMaHAbl Npu 3TOM
MOTYT 6bITb HEAOCTYMHbI (3aTeHEeHbl) — B 3aBUCUMOCTM OT BO3MOXHOCTEl peaakTMpoBaHus
3/IeMeHTa, Ha KOTOPOM B MOMEHT LiieNYKa HaxoAuscs yKasarte/b.

3akaHuMBas 0630p CPEACTB pefaKkTUPOBaHUS AuarpamMM, OTMETUM, YTO BO3MOXHOCTM rpa-
tbuueckoro pegakrtopa SPSS HacTO/MLKO LUMPOKM, YTO B paMKax AaHHOW KHWUIM He npeacTas-
nsieTca BO3MOXHbIM OMUcaTb Aakxe YacTb UX. [a U B 3TOM HET Heo6XOAMMOCTU, MOCKOSbKY
penakTop 06/1a4aeT BbICOKOPA3BUTLIM MHTYUTUBHLIM UHTEP(EicoM. MO3TOMY M3MN0XEHHbIX
cBeAeHWli BrosiHe A0CTaToOYHO A/1s Toro, uyTo6bl 6e3 npeaBapuTenibHOM MOArOTOBKM MPUCTY-
NUTb K PeAaKTMpoBaHuio rpadukoB. ECN MO Mepe peAakTUpOBaHUS Bbl MOYYBCTBYETE, YTO
NYULWNA BapuaHT yxKe 6blN paHblle, TO BCErAa CMOXeTe BEPHYTbCA U HalTX ero npu nomMoLm
OBYX KHOIMOK:

» ** OTMEHWTb OelCTBME MO/b30BaTeNSs;
A ** BepHyTb AENCTBME MO/b30BaTenNs.

Mocne oKOHYaHWA PeAaKTMPOBaHUA rpaduka A0CTaTOYHO LWEKHYTh Ha KHOMKe 3aKpbiTb UK
BbIGPaTb B KOMaHAHOW CTpoKe daii »3aKpbiTb, UTOGbLI 3aKPbLITL PEAAKTOP AvarpamM. B okHe
BbIBOAA Bbl YBUAMUTE OKOHYATE/bHbIV BapMaHT AuarpaMmbl.

Bbixoa 13 nporpamMmsbl

Ans panbHelwero ncnonb3oBaHWA MOJlyYEHHOrO pe3ynbTaTa BCe COAEPXMMOE OKHa BbiBOAa
Win ero pparmMeHTbl MOXHO COXPaHUTb B (paiisie *.spv, 3KCMNopTUpoOBaTb B Apyron dopmar
(Hanpumep, Word), nepeHectn B AoKyMeHT Word wnm BbiBECTU Ha mevatb (Mogpob6HoCTU
B pasfene «CoxpaHeHve, 3KCNopT, NepeHoC 1 nevyaTb pesy/1bTatoB» rnasbl 2).

[nsa BbiXxoAa 13 nporpaMmbl BoibepuTe B MeHi0 ®aiin kKomaHay Bbixoa,
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6 YacTtoTbl

97 MowaroBble aifOPUTMbl BblYUCIEHWIA
102 MNpepncrtasneHve pesysibTaTtos
105 3aBeplueHMe aHanm3a N BbIXO4 U3 NPOrpamMmmbl

B aToli rnaBe paccmaTpMBalOTCS 4YacTOTbl, MX rpaguyeckoe npeacTasneHne (CTON6MKOBbIE
M KPYroBble Avarpammsbl), FTMCTOrpaMmbl U MPOLLEHTUAN. YacToTbl — OAHA M3 KOMaHg, rMo-
3BOJIAOWMX HEnocpeacTBEHHO paboTaTh C guMarpaMmamu, He nMpuberass K KoMaHaam MeHH
lpachmka. HekoTopble AeTanu, KacarliMecs peaakTMpoBaHus Anarpamm, 6biIM PaccMOTPEHbI
B rnaee 5. CTONGUKOBblIE N KPYroBble AnarpamMMbl OTO6pakatdT KOSIMYEeCTBO OGBLEKTOB (Ya-
CTOTY) B pas/IMYHbIX KaTEropusx AVUCKPETHOW MepemMeHHol (Mmetoweli HebosbLloe YNCNo
BO3MOXHbIX 3HaueHunin). OgHaKo KomaHga YacToTbl NMO3BOMISIET paboTaTb He TOMbKO C Auc-
KPETHbIMWN, HO WU C HEMNPEPbIBHbIMU MEPEMEHHbLIMW, KOTOPblE MOFYT NPUHUMAaTb MHOXECTBO
3HaAYEHUIA.

[anee npuBeaeHbl KpaTkre onpeaeneHns NoHATUM, 0 KOTOPbIX MORAET peyb B 3TOl rnase:

» YacToTbl. KOMaHaa YactoTbl SiIBASIETCA OAHOM M3 caMbIX MPOCTbIX U 4acTO UCMONb3ye-
MbIX KOMaHp, SPSS. Ee paeiicTBMe cBOAUTCA K MOACYETY KOMMYECTBA OOBLEKTOB B KaXK-
[0 Kateropum nepeMeHHOW. 3TO Ha3lblBaeTCA pacrnpeeneHnemM 4acToT Mo Kateropusam
nepeMeHHomr. Ecnn Mbl aHanm3snpyem MNepemMeHHyl Mo/, nporpammMa noacynTtaeT pac-
npegeneHve YNCNEHHOCTU AeBYLUEK U IOHOLWEN cpeau ydaluxcs; ecnm MCcnosb3yeTcs
nepemMeHHas Knacc, NosyynmMm pacnpegeseHne YNCNeHHOCTU ydallmxca no knaccam. Bbi-
BOAUMBIN pe3ynbTaT AN KaKAOW KaTeropvm BKAOYaeT B ceb6f MeTKy 3HavyeHus nepe-
MEHHO, caMO 3Ha4yeHue MNepeMeHHOW, 4acToTy, MPOLLEHT U HaKOMJIEHHbIA MPOLEHT OT
obLLein 4acToThl.

» CTon6ukoBble auarpammbl. O6si3aTesibHOe ycroBuMe A1 NPUMEHMMOCTU CTONBUKOBOW
[uarpaMmbl — AUCKPETHOCTb OTOBpaxXaeMbiX AaHHbIX. TakMMu CBOWMCTBaMU 06nagatoT
nepemMeHHble Mof, Knacc, Xo66u 1 T. N. Kaxaas n3 aTux nepemMeHHbIX AeNUT Bce 06beKTbI
thaiina faHHbIX Ha KaTeropun. Hanpumep, nepemeHHas By3 pa3tuBaeT BCEX yuyallUXCcs Ha
4 rpynnbl N0 Bbi6Opy nNpodmns panbHerwero obpasoBaHusi. CTONGUKOBLIMK Anarpam-
MaMy MOXHO OTOGpaxaTb Takke HerpepbiBHblE MepeMeHHble. [pu 3TOM K KaTteropuuv
OTHOCHATCA AaHHble, nonajalolive B onpefeneHHbI AnanasoH (MHTepBan). MNpumepamu
HeMNpepbIBHbIX NEepPEMEHHbIX ABNASOTCSA cpeaHuii 6ann OTMETKN KaXA0ro yyaulerocs, Bpe-
MS (DMHMLLA B FOHOYHbIX COCTA3aHMAX, BEC MaLMeHTa npy MeaocmoTpe v T. M.

» [uUcTorpammbl MCMOMb3YIOTCA A1 OTOBPAXKEHUs pacnpeneneHns 4acToT HemnpepbiBHbIX
nepemeHHbIX. OCOGEHHOCTLIO FMCTOrpaMM, OT/IMyYaloLLeli UX OT CTONGMKOBBLIX Avarpavm,
ABNSAEeTCA To, UTO KaxAplii cTonéew, npeacTasnseT coboii He oTaenbLHoe 3HadYeHue, a ana-
NasoH 3Ha4YeHWii NepeMeHHol. MMcTorpaMMbl MOTYT UCMO/b30BaThCA U ANS ANUCKPETHBIX
[aHHbIX B C/ly4asix, eC/in YAC/I0 3HAYEHUI NepemMeHHON CANLLIKOM BEeNKO, YTOGbl 0ToGpa-
XaTb KaKA0€ U3 HUX OTAE/NbHLIM CTONGLOM AMarpammbl. Bech AManasoH M3MeHUYMBOCTU
nepeMeHHol pasfaensioT Ha UHTepBasbl, a 3aTeM MO HUM CTPOST rMcTorpaMmy. VIMEHHO
TakMM MeTooM criefloBasio 6bl OTO6paXaTh pacrnpeAenieHne 4acToT A/ls NepeMeHHbIX OT-
MeTKal unn oTmeTka2.
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» [poueHTMIb NOKasblBaeT, Kakow MPOLEHT pacnpeneneHns NexunuT HUXe 3a4aHHON Benun-
YMHbLI. HanpumMmep, ecnu roBopsT, YTO NPOLEHTUNb 3HavYeHUs 111 paBeH 75, 3TO O3Ha4aeT,
yTo 75 % BCEX 3HAYEHMI NnepemMeHHoW MeHbLue, yem 111, a 25 % — 6onblue, Yem 111.

nomaTOBbEEaﬂFOpMTMbIBHHMCHGHMM

Ans nnnoocTpaumm BelYUCIEHUI NMPY NOMOLLM KOMaHApl YacTtoTbl GyZieM UCMO/b30BaTh YXe
3HaKOMbI BaM ¢paiin exOl .sav (Mbl He MPUBOAUM MPUMEPbl KPYrOBbIX AvarpamMmm BBUAY KX
VCKNKOYNTENbHOM NpoCTOThl). KonnyectBo 06beKTOB B (haiine paBHO 100. OgHako cHavana
cnenyeT BbIMO/HUTL TPU MOAFOTOBUTENbHBLIX Lara. 3TW LWarn no3BosisiT NoAroToBuTb pabo-
unii hann AaHHbIX, 3anycTuUTh nNporpammy IBM SPSS Statistics 20 1 oTKpbITh haiin (B AaHHOM
cnyyae exOl .sav). MNollaroBble MHCTPYKLUK A1 3TOrO npoLiecca npueeAeHsl B rnase 4 (c. 55),
a noApo6Hble pasbCHEHUs — B rnase 2.

Mocne 3aBeplueHUs wWara 3 Ha 3KpaHe AO0/HKHO MPUCYTCTBOBATb OKHO pefakTopa AaHHbIX CO
CTPOKOI MEHI0 1 3arpyXeHHbIiM thaiiniom ex0l .sav.

AT 4 B meHt0 AHanm3 BbiGepuTe koMaHay OnucaTtefibHble CTatucTvk »YacTtotbl. Ha akpaHe
MosIBUTCHA OUa/IOrOBOE OKHO, MOKa3aHHOe Ha puc. 6 1

*]

MepemeHHble:
non
Knacc thopmar
3 Bytctpen
X066 YTCTRen.,

cyeT Byme [Te.,
uncnoBble psf.

] BbiBECTW YACTOTHbIE TAONLIBI

OTmeHa 1L CnpaBka i

Puc. 6.1. nanorosoe OKHO YacToTbl

HacToThbl

[AnanoroBoe OKHO YacTOTbl TUMMYHO ANS GONbLUIMHCTBA CTATUCTUYECKUX onepauuii SPSS.
B neBoii yacTn OKHa pacnonoXeH CNMCOK BCEX AOCTYMHbIX MepeMeHHbIX. B HeM Heo6XxoaMMOo
Bbl6paTb Te NnepeMeHHble, A1 KOTOPbIX Ha[0 BblYMCIUTL pacnpenesieHne 4acToT.

[Nna aToro Wenukom BbIAENNTE HYXHYIO MEepeMeHHylo, a 3aTeM LIEeNYKOM Ha KHOMKe C Ha-
Nnpas/eHHOM BMNpaBo CTPesiKol nepemectute ee B nose MepemeHHble — LeNeBoit Crncok. Ecnm
HY)XHasi MepeMeHHasi He BUAHA B MCXOAHOM CMUCKe, BOCMO/b3yiTeCh NMOMOCON MPOKPYTKMU.

[nsa Toro 4to6bl yaannTb NePEeMEHHYI0 M3 LIeSIeBOro Cruncka, AOCTaTOYHO BblAENUTL ee, a 3a-
TeM BOCMO/Ib30BATLCS KHOMKOWM C Hanpae/eHHOM BEeBO CTPENiKoi, KoTopas MOosBASETCs Ha
MecTe npeaplayllelii KHOMKU Npuy BblAgNeHUn Nto6oro NyHKTa B crnivcke lMNepemMeHHble. B aTom
cny4yae nepeMeHHasl BHOBb MEPEMECTUTCA B UCXOZAHbIV CMUCOK. UTOGbI MOIHOCTLIO OUMCTUTL
cnucok lMepemMeHHble, LenKHUTe Ha KHormke C6poc.
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98 [naesa 6. YacToTbl

Ha aTom ware 3aiiMemcs BbIUUC/IEHMEM YacCTOT A/19 MepeMeHHbIX Mof, KacC U By3.
MpY OTKPbLITOM ANa/IOrOBOM OKHE YacTOTbl BbINOHUTE Crieaytolime AeACTBuS:

1 LUWenkHnTe cHavyana Ha nepemeHHoﬁ rosn, 4ToobI BblAENNTL €€, a 3aTeM — Ha
KHOIKe co CTpe]'IKOI7I, YTOObI nepemMecTuUTb NnepemMeHHyto B rnose epemMeHHbIe.

2. TMoeTopuTe npeabiayllee AelicTeue A/1s NEPEeMEHHbIX KNace 1 Bys.
3. LenkHuTe Ha kHorke OK, 4To6bl OTKPbITb OKHO BbIBOAR, MOKa3aHHOe Ha puc. 6.2.

Iyt fBeiBOA! [AOKymeHT!]-Viewer IBM SPSS Statistics JpJxJ
daiin Mp3B8ka Bug [aHHble [MpeoGpasoBaTb Bcraska ®opmar AHamz [Mpsamoii MapkeTuHr padika Cepsuc Qkho Cripaska
ahlraX w B 'TTrw o>% o =« 1n W*4 +- wWuw » 4
B
pieoa YacToTbl
0 yacToThl
{(2] 3aronosok
© Mpumenanna [Ha6opaaHHbix1] D:\3P33_2010\Meun\Mpumepe\ex01._sav
*01 AKTUBHbII HABop AaHHbIX
O cratucTukn
|71 W YacToTHasa Tabnuuya CraTuUCcTKn
i(§]j 3aronoBok non nace By

L& non

Qjf knacc N BanuaHbie 100 100 100

MponyuieHHble o] 0 0

YacToTHasa tabnuua

. _l BanuaHblii |K}LMynﬁTI/IEHl>I I];.
_Macnp— Onaiu?-H.iJ OUHX_ b—VH TV~

IEIL M UL
Mpoueccop IBM SPSS Statistics rotos

Puc. 6.2. OkHO BbiBOAa nporpammbl SPSS

MepemMecTMB NepemMeHHble B LieNeBoli CNCOK, Bbl 3aBepluaeTe BbiMO/IHEHWE onepauun Lweny-
KOM Ha KHornke OK. Mocne 3Toro nporpamma SPSS ¢hopMupyeT OKHO BblBOAA C pe3ynbTataMu
BbIMO/HEHNS KOMaH/bl. BbiMofIHEHMEe NPaKTUYEeCKN BCeX KOMaHf, CTaTUCTMUYECKUX onepaLimii
3aBepLIaeTcs MMEHHO TakK.

OKHO C pesy/nbTaTamu paboTbl NPOrpaMMbl UMeeT 3aronoBoK BoiBoal [AokyMeHT1]. Ans npo-
cMoTpa pesynibTaToB MPY HEOGXOAMMOCTM MOXHO BOCMO/Ib30BATLCA MOMOCOM MPOKPYTKM
B MpaBoii yacTu okHa. CTPYKTypa BbIBOAMMbIX Pe3y/bTaToB MPOrpaMmMbl U OCHOBHblE MPU-
eMbl UX pefaKTUpoBaHusa onucaHbl B pasfene «OKHO BbiIBOAA U €ro pefaktuposaHue» rna-
Bbl 2. [TOCKO/bKY B 3aro/fioBKe OKHa BUAHA CTPOKa MEHI0, MOXHO CHOBa MPUMEHUTb KOMaH-
Ay YactoTbl K BbIGpaHHOMY MOAMHOXECTBY AaHHbIX, A/ Yero A0CTaTOYHO BbiGpaTbh KOMaHAy
AHanmn3 »OnucatesibHble CTaTUCTUKX »YacToTbl M B OTKPbIBLUEMCA /[Ma/IOTOBOM OKHE cpasy
LLENKHYTL Ha KHonke OK (paHee Bbi6paHHbIe NepeMeHHbIe OKaXyTCs B LIE/IEBOM CMUCKe aBToO-
MaTU4YecKn), NIn NpeaBapuTeNibHO N3MEHUTb CMUCOK aHAIM3NPYEMbIX NepemMeHHbIX.

CTon6ukoBble AnarpamMmbi

Ana Toro 4ytobbl co3gaTtb CTONOGUMKOBYIO AnarpaMmmy A1 AUCKPETHbIX OaHHbIX, HEO6XoANMO
CHavana BbIMOMHUTbL BCe AENCTBUA LWara 5, KpoMme nocnefHero, a 3ateM B AMa/lorOBOM OKHe
YacToTbl LWenkHYTb Ha KHonke Auarpammbl. Ha akpaHe nosBMTCA ANa/IOrOBOE OKHO YacToTbl:
[Avarpammebl, nokasaHHoe Ha puc. 6.3.
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Tungunarpapg

O Cronbvkosble
O Kpyrogble
O lvcTorpammbl:

O [okasaTb Ha rMcTorpamMme HOpMasibHyH KpUBYO

3HaueHuns Ha guarpamme

® uactotel O MpoueHTbl

OTmeHa J Cnipaska J

Puc. 6.3. Quanorosoe OokHO YactoTbl: AuarpaMmmebl

Kak BuauTe, AnanoroBoe OKHO YacToTbl: JuarpamMmbl NO3BONSET BbIGpaTb TUMN Auarpammbl
C NomoLwblo nepeknoyvatend. B gaHHOM npumepe Bam MOHaAA00MTCSA YCTaHOBUTH MEPEKNI0-
YaTenb Tun gvarpammbl B NonoxeHne CTONOMKOBbIE. B 3aBUCMMOCTM OT BEINUYUHBI, KOTOPYIO
Bbl XOTUTE MCNOJL30BaTb A/19 OTOGPaKEHUA YacTOT, YCTAHOBUTE MepekoyaTesb 3Ha4YeHUsa Ha
Anarpamme B nosioxeHune Yactotsl uam MpoueHTsl. W enkHnte Ha KHonke Mpogomkuts. MNocne
3TOro Bbl BEPHETECh B AMANIOrOBOE OKHO YacToTbl M CMOXETE 3aBEpPLUNTb OMepaunio LW EeTykKom
Ha KHonke OK.

LLIAT 5a Ha aTtom ware Mbl BbINO/IHAM MOCTPOEHME CTONOWKOBBLIX AuarpaMmm A1s YacToT
TEX e TpeX MepemMeHHbIX, Mo/, KMacc U By3, KOTOpble MCMO/b30BasINCL paHee. [Mo-
cne BbINOJIHEHWA Wara 4 y Bac JO/HKHO 6biTb OTKPLITO ANANOroBOe OKHO YacToThl,
nokasaHHoe Ha puc. 6.1. Ecnu Bbl y)ke nopaboTan C 3TMM OKHOM, OYUCTUTE ero
HakaTmem KHomku Cépoc. Ana pasHoobpasns OyaeM 3anofiHATb LEeeBoii CnmMcoK
[BOMHbIMU LLeNYKaMK, a He LLenykaMmn Ha KHOMKe CO CTPefikoW, Kak B npeablay-
Lem npumepe.

1 [Asaxabl LENKHUTE Ha NepemMeHHo ron. Ee ums nosiBuTcs B nosne MepeMeHHbIe.
Cpoenaiite TO Xe camoe ANS MEPEeMEeHHbIX KNacC U By3 U LUENKHUTE Ha KHOIMKe
Junarpammbl, YTOObI OTKPbLITb AMa/IOroBoe OKHO YacToThl: Auarpammbl.

2. YcrtaHoBuTe nepekntoyarens Tvn guarpammbl B nosnoxeHne CTonbukosble. Ecnin
Bbl NpeAnoyMTaeTe BMECTO 4aCTOT BbIBOAUTL Ha Avarpamme Ux A0NM OT obLue
4yacTOTbl B MpOLEHTaX, YCTaHOBUTE Mepekoyatens 3HayYeHVs Ha Auarpamve
B NOMoXeHne MpoLEeHTbl N LWeNKHUTE Ha KHonke [Mpoao/mkuTb, YTOGbI BEPHYTLCA
B AMNasioroBoe OKHO YacToTbl.

3. LWenkHnTe Ha KHorke OK, 4TO6bl OTKPbITb OKHO BbIBOAA.

Mocne BbIMOMIHEHUS 3TOFO Lara NporpavMma CreHepupyeT Tpy AuarpamMMbl, COOTBETCTBYHO-
Wwme BbI6GPAHHBIM MEPEMEHHbIM. pY MOMOLLM MOMOCHl MPOKPYTKM MOXHO MPOCMOTPETb
co3faHHble auarpaMMbl B OKHE BblBOAA. ECAM BO3HUKHET HEOGXOAUMOCTb OTPEeAaKTUpOoBaTh
Kakyl-m6o 13 auarpaMm, ABaXAbl LLENKHUTE Ha Hell U o6paTtuTech K mMaTepuany rnaebl 5
ONs panbHelwunx aeicTenii. Ha puc. 6.4 NokasaHO OKHO BbIBOAA C AvarpaMMoi yacToT Afis
NepeMeHHOl By3.
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O6paTtnTe oco6oe BHUMaHWEe Ha HEOGXOAUMOCTb CHSATb (P/IAXKOK BbIBECTU 4aCTOTHble Tabnun-
Ubl. TOT (bNIXKOK OTBEYAET 3a HasiMuMe B BbIBOAUMbIX AAHHbLIX KOMaHAbl YacToTbl BCeil He-
rpadguueckoii MHopMauun. ECnvM OCTaBUTb €ro YCTaHOB/IEHHbIM MPU UCMO/b30BaHUN He-
NPepbIBHLIX MepeMeHHbIX, pasMep Tabnuubl YacToT 6yAeT onpeaensiTbCs BCEM MHOXECTBOM
pas3NMyHbLIX 3HAYEHUi NepemMeHHOW, YTO PedKo OKasbiBaeTCs MoMe3HbIM AN UccnenoBartens.
MoaToMy MpU aHaIn3e HemnpepbIBHLIX AaHHbIX (PIAXOK BbIBECTU YACTOTHbIE TabMUpl Nydlle
CHUMaTb. YCTAHOB/EHHbIV (hlaXXOK [MoKasbiBaTh Ha FUCTOrpamMme HOPMaslbHYHO KPMBYHO YKasbl-
BaeT Ha To, YTO MOBEpX rMcTorpaMmbl 6yZ1IeT HaHeceHa HopMasibHas KpuBas.

OnuncartesibHble CTaTUCTUKU U NPOLEHTUNIN

ECNN BEPHYTbLCS K AMa/IoroBOMY OKHY YacToTbl U WENKHYTb B HEM Ha KHomnke CTaTuCTVKW,
Ha 3KpaHe MOSIBUTCS AMa/IOrOBOe OKHO YacToTbl: CTaTUCTMKKM, NOKasaHHoe Ha puc. 6.5. B 3Tom
OKHe MnpeacTaB/ieHbl TakMe NoKasaTenn, Kak NPoUeHTUIN 1 onucaTesibHble CTaTUCTUKN (Mo4-
pO6HO onucaTesibHblE CTAaTUCTUKM pacCcMaTpUBalOTCA B rnase 7). M3 Tpex npuBeAeHHbIX Janee
NPUMEPOB Bbl Y3HaeTe, KakMM 06pa3oM co3faTb FMcTorpaMmy, MonyyYnTb onucaTtesbHble cTa-
TUCTUKM U BbIYUCIUTL MPOLIEHTUIM C 3a[laHHbIM LIAroM WM 3aAaHHOi BennunHbl. Bo Bcex
Tpex nprYMepax UCMosib3yeTcs nepemeHHas OTMETKa2, a HauMHaKTCA OHU C AMAIoroOBOro OKHa,
Mo/lyYeHHOro nocne BbiNOIHEeHMWs wara 4 (cMm. puc. 6.1).

«ft YacToTbl: CTaTnCTUKM n]
3HayeHus NpoLeHLUnen Pacnonoxexue
O CpegHee
10 MeguaHa
J O Moga
O Cymma

O 3HaueHs - LigHTPbI Fpynn

Pa36poc PacnpegeneHme ————————-—
O CraHgapTHOe OTK/IoHEHVE Q MuHUMYM O Acummetpus
O Aucnepcua O Makcumym [ 3Kcuecc
O Pa3max O CraHgapTHas owmbka cpeiHero
Mpogomints ]| OTmeHa IR CnpaBka

Puc. 6.5. Amanorosoe okHO YacToTbl: CTatncTuku

WAl 58 Ha 3atom ware Mbl NOCTPOMM FUCTOrpaMmy pacrpefenieHns 4actoT U BbIYUCIUM NS
Hero cpefHee 3HaueHvie, CTaHAaPTHOE OTK/IOHEHMEe, acCUMMETPUIO N 3KCLIeCC pacrnpe-
[eneHus:
1 UWenkHnTe cHavana Ha NepeMeHHol OTMEeTKa2, YTobbl BblAENUTbL €e, 3aTeM — Ha
KHOIMKe CO CTpenkon, 4YTobbl nepemMecTUTb MEpPEeMEHHY0 B none [lepemMeHHble,
W, HaKOHeL,, Ha KHomMke [uarpaMmbl, YTOOGbl OTKPbITh ANafioroBoe OKHO YacToTbl:
[Avarpammb.
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102 [naBa 6. YactoThbl

2. YcTtaHOBWUTe nepeksoyvaTess Tun guarpamMmmbl B NooXeHe MctorpamMvbl U LLLeskK-
HUTE Ha KHorMKe poao/mKUTh, YTOObI BEPHYTbLCA B ANA/IONOBOE OKHO YacToThbl.

3. UWenkHuTe Ha kHomnke CTatmCTUKW, YTOOGbI OTKPbLITh AMa/IONOBOE OKHO YacCToThl:
Cratmctvky, nokasaHHoOe Ha puc. 6.5.

4. B obnactn PacnonoxeHne yctaHoBUTEe hnaxkok CpeaHee, B 06nactu Pacnpenene-
HVe — dhnaxxkm AcummeTpust U 3kcuecc, B 061acty Pasbpoc — dhnaxkok CTtaHaapT-
HOe OTK/IOHEHVE U LLEIKHUTE Ha KHomke [Mpogomkuts, YTOo6bl BEPHYTLCS B Ava-
JIOroBO€ OKHO YacTtoTbl.

5. B [AvanoroBoM OKHe YacToTbl CHUMUTE (PNaKOK BbIBECTM YaCTOTHble TabnmLipbl
M LWENKHUTE Ha KHorke OK.

LWAT 5r YT06bI BbIYMCANTL MPOLEHTUAN MEepeMeHHOM oTMeTKa2 ¢ warom 10, Heobxoanmo
pasfnenntb Wkany npoueHTuiel Ha 10 paBHbIX MPOMEXYTKOB C FpaH/LamMu, paBHbl-
mn 10, 20, 30 n 1. 4.
1 LenkHUTe cHayana Ha NnepemMeHHOW OTMETKa2, YUTOObI BbIAENUTL €€, 3aTEM — Ha
KHOTKE CO CTPE/IKOW, YTobObl NepPeMeCTUTb NepPeMEHHYHO B Mnose MNepeMeHHbIe, U,
HaKoHeL,, Ha KHomnke CTaTuCTUKK, YTOObl OTKPbITb AVa/IOroBoe OKHO Yactotbl: Cra-
TUCTUKK, NMokKasaHHOe Ha puc. 6.5.

2. B o6nactu 3HaueHus NPOLIEHTWIEN yCTaHOBUTE (hNaxkoK MpoueHTWM A8, B nosne
psaoM ¢ hnakkoM BeeauTe 3HadeHve 10 U WenKHUTE Ha KHomke [MpoaomkuTh,
UTO6bl BEPHYTLCS B AMA/IOrOBOE OKHO YacToTbl.

3. B [OvafioroBOM OKHe YacToTbl CHUMWUTE (D/IaXKOK BbIBECTM YaCTOTHblE TaGiMLibI
N WENKHUTEe Ha KHorke OK.

WAl 54  HakoHel, 4TO6bl BbIYNCANTL HAOOP MPOWN3BOJIbHBLIX NPOLIEHTUNEN (B 4aHHOM cny4yae
| 5, 70 n 95), BbINONHUTE crneayowme OeNcTBus:

1 LUlenkHnTe cHa4Yana Ha NepemMeHHON OTMETKa2, YTO6b! BblAENUTL ee, 3aTeM — Ha
KHOIMKEe CO CTPE/IKOM, YTOObl NepeMecTuUTb NepeMeHHyo B nose MNepemMeHHbie, 1,
HakoHeL,, Ha KHonke CTaTUCTUKK, YTOGbl OTKPbITh AMasioroBoe okHO Yactotsl: Cra-
TVUCTUKW, MOKa3aHHOoe Ha puc. 6.5.

2. B 06nactu 3Ha4YeHuss NPOLEHTWIEN yCTaHOBUTE (h1aXKOK [MpoueHTWn, B nosne ps-
[0M C (h/1aXXKKOM BBeAUTE 3HaYeHWe 5 1 LWenkHUTe Ha KHonke Jo6aBuThb.

3. BeeguTte B TO Xe none uncna 70 un 95, No oyvepean A06aBNAs UX B CMIMCOK Mpo-
LIeHTUNENR, 1 WeNKHUTE Ha KHoMKe MNpoao/mknTs, YTO6bl BEPHYTLCA B AMa/iOroBoe
OKHO YacTOTbl.

4. B [OManoroBoMm OkHe YaCToTbl CHUMWUTE (1KoK BbiBECTM 4YaCTOTHble Tabnuupl
U LWeNKHUTe Ha KHorke OK.

O6paTtnTe BHMMaHWe Ha TO, YTO KBapTuan (25-i, 50-i n 75- NPOLLEHTUAN) MOXHO BblYMUC-
NNTb OAHUM [eCTBNEM, YCTAHOBUB h1axkoK KeapTnim B 061acTy 3Ha4YeHNs NPOLEHTUNER ana-
NIOroBOro okHa Yactotbl: CTatuctmkm (cm. puc. 6.5).

[MpenctaBneHne pe3ynibTaToB

HecMoTpsa Ha TO UYTO BbIBOAUMbIE NPOrpaMMoit SPSS pe3ynbTaThl 3aHUMAOT He OYeHb MHOIO
MecTa, Kak MpaBuio, X MOXHO NpeAcTaBMTb B elle 60/ee KOMMNAKTHOM dopmMe (CM. pasgen
«OKHO BbIBOZla M €r0 pefakTpoBaHue» B rnase 2).
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Ha BO3MOXHble HeEGOMbLUME pasnnuna Mmexay gaHHbIMW, KOTOpble Bbl BUONTE Ha 3KpaHe CBOe-
ro KomnberOTEPA, N UNNTKOCTPaLLMNAMN 3TON KHUTU MOXHO He o6pau_|,aTb BHMMaHWA.

HacToThbl

®parmMeHT OKHa BbIBOZA MOC/E BbINOMHEHMWS LWara 5 npueeaeH Ha puc. 6.6.

non

BanmaHbliii KymynsTviBHbIiA

YactoTta MpoueHT MPOLIEHT npoLieHT
BannpgHble  XXEH aL 61,0 61,0 61,0
MYX 39 39,0 39,0 100,0
roro 100 100.0 100.0

Kn.icc

BanmaHbIi KymynsTviBHbIiA

YacTtoTa MpoueHT MPOLIEHT MPOLIEHT
BanngHele A 33 33,0 33,0 33,0
B 35 350 35,0 63,0
B 2 320 320 1000
Wroro 100 100.0 100.0

BY3

BanmaHbIii KymMynsTuBHbIA

YacTtoTa MpoueHT MPOLIEHT MPOLIEHT
BanugHele TYM 2 22,0 20 220
OKOH 3L 31,0 31,0 53,0
TEXH 1n 11,0 11,0 64,0
ECT.H 36 36,0 36,0 100,0
roro 100 100.0 100,0

Puc. 6.6. dparmMeHT OKHa BblBOAA MOC/Ee BbIMNOMHEHUSA Wara 5

Janee naHa TpakTOBKa TEPMWHOB, UCMO/b3YEMbIX MPOrpaMMoii B OKHe BbiBOAA:
» YacTtoTa — KOMIMYECTBO OGBLEKTOB, COOTBETCTBYHOLLIMX KadkAol KaTteropum (rpagauum) nepe-
MEHHOIA;

» [pOLEeHT — NPOLIEHT OT O6LLell YNCIeHHOCTN (C y4eTOM NponyckoB). Ecnu 6bl B haiine
6bl/TM MPONYLLEHHbIE 3HAYEHMS, UX NPOLLEHT 6bla Obl yKasaH B NpeanocnefHelr CTPOKe;

» BamaHbii NPOLIEHT — NPOLLEHT 3HAYEHWUI A1 KaXKA0M KaTeropmm 3a BblYETOM MPONYLLEH-
HbIX 3HAYEHWUIA;

»  KyMyNnsSiTUBHbIA MPOLIEHT — HAKOM/IEHHbI NPOLIEHT Be/IMYMHbI BaMaHbIii NPOLIEHT K JaHHO-
My 3HAUYEHWUIO MEPEMEHHOI;
Ba/maHble — CNUCOK 3HAYEHWIT NepeMeHHOI;

/TOro — cymma 3HauveHuii B cTon6Le.

fmctorpammel

Ha pwuc. 6.7 npuBegeHbl pe3ynbTaTbl BbIMOMAHEHUA wara 56. Mo ropusoHTa/lbHOM OCU OT-
NIOXEHbl 3HAYeHUA MepemMeHHOW C waroM, pasHbiM 0,125 (WuMprHa KaKAO0ro cronbua Toxe
paBHa 0,125). Kaxxgoe ykazaHHOe 3HauYeHne COOTBETCTBYET cepeanHe cTonbua. Ha BepTukasib-
HOM OCWM rnUcTorpamMMbl OT/IOXKEHbl YacTOTbl AnanasoHoB. Cnpasa OT rMCTOrpaMmbl MoMeLLe-
Hbl BblYNC/IEHHbIE NapameTpbl: CpeaHee 3HaYeHVe U CTaHAapTHOE OTK/IOHEHWE pacnpeneneHus,
a Takke obuee uncno obwvektoB (N). Kpome TOro, Ha rucrorpammy HaHeceHa HOpPMaslbHas
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3aBepLUeHVEe aHanM3a 1 BbIX04, U3 MPOrpammbl 105

OnucaTenbHble CTATUCTUKM paccMaTpMBaloTca NoApoGHee B rnase 7, MOITOMY Mbl HE CTaHeM
06cyXaath UX 3aeck. O6paTuTe BHUMAaHWeE: ec/n B BbIBOZ, Pe3y/IbTATOB BK/OUEHbI ACMMETPUS
N 3KcLece, AN HAX N0 YMONYaHUIO BblUMCAAIOTCSA CTaHAAPTHbIE OWNGKN (CTA. oWwn6Ka).

YTOo KacaeTca NMpoOLEHTUIEN, TO NX MOXHO TpakKToBaTb CleAylowmm obpasom: 5 % 3HavyeHui
nepeMeHHOM OTMeTKa2 He npeBblwalT 3,8 (5 % yyauimxca MMEeT OTMETKY He Bbille 3,8),
70 % 3HayeHW He npesbiwaloT 4,35 (30 % yvauimxcs UMeT OTMeTKy Bbile 4,35) u T. 4,

3aBeplleHne aHannsa 1 BbIxXon
N3 NporpamMmmel

OTpefaKkTupylite CogepXMMoe OKHa BbiBOAa B COOTBETCTBMW CO CBOMMW MNPennoOYTEHUAMMU:
CKpOWiTe NIMLWHI0 MHOPMaLMio, ncnpaBbTe Tabnuubl 1 Np. (cM. pasgen «OKHO BbiBOAA U €ro
pefakTMpoBaHue» B rnaee 2). [Npy HeO6GXOAMMOCTU OTpefakTupyiiTe avarpammbl (CM. rna-
By 5).

Ans panbHelilero ncnonb3oBaHWsa pesynbTaTa Bce COAEPXKMMOE OKHa BblBOAA UMM ero gpar-
MEeHTbl MOXHO COXpaHuUTb B haiine *.spv, skcnopTupoBsaTb B Apyroi dopmat (Hanpumep,
Word), nepeHecTn B AokymeHT Word vnu BbIBeCTU Ha ne4yaTb (MOAPOGHOCTM CM. B pasgene
«CoxpaHeHne, 3KCMOoPT, NepeHoc 1 nevyaTb pe3ynbTaToB» rnasbl 2).

[ns BbIXoAa U3 nporpavMmMbl BoibepuTe B MeHi0 ®aiin komaHay Bbixog,.
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7 OnucartesibHble CTaTUCTUKWU

108 MowaroBbli anropuT™M BblYUCAEHNTA
111 MpeacrasneHne pe3ynbTaTtoB
112 3aBeplieHne aHannsa n BbIXO4 M3 NPOrpamMmbl

OnucaTencHble cTaTUCTUKK (descriptive statistics) — 3T0 pa3nuyHblie BblYUCASEMbIE MOKa-
3aTenu, xapakrtepuayioLime pacrnpefeneHe 3HauyeHn nepemMeHHon. 3TN nokasartenn yCloBHO
MOXHO pa3buTb Ha HecKonbkKo rpynn. lMepBas rpynna — Mepbl LLeHTpasbHOW TeHAEeHLMN,
BOKPYI KOTOPbIX «FpPynnupyloTca» AaHHble: cpedHee 3HayeHue, mMeamaHa u Moga. BTopas
rpynna xapakrepusyeT M3MEHUYMBOCTb 3HAYEHWNI NepeMeHHO OTHOCUTE/IbHO CPefHEro: CTaH-
[apTHOe OTK/IOHEeHWe 1 aucnepcusi. JuanasoH U3MeHYMBOCTU XapaKTepmnsyeTcst MUHUMYMOM,
MaKCMMyMOM U1 pa3mMaxoMm. ACUMMETPUSA U 3KCLecc NpeacTaBnsioT Mepy OTKNOHEHUSt hopMbl
pacnpegeneHusi OT HOPMabHOrO BMAa. Kpome TOro, CyulecTBYIHOT BE/IMYMHbI, Bblpaxawolyme
MOrpeLIHOCTN HEKOTOPbIX CTAaTUCTUK: CTaHAapTHas owunbKa cpefHero, cTaHAapTHas owunbka
acuUMMeTpuM 1 cTaHAapTHas olwunbka akcuecca. MocnegHve ABa nokasartens BblYMCAATCA
nporpaMMoli BMecTe C acMMMETPUER M 3KCLLecCoOM Mo yMonyYaHuio. Mpu nomoLlm KomaHApl
OnucaresibHble MOXHO BbIYUCNTbL NHOOYI0 N3 YKa3aHHbIX BEINYMH.

Mepbl LeHTpa/lbHOW TeHAEeHL NN

CyLliecTByeT TPM OCHOBHblE Mepbl LLeHTPa/IbHOW TeHAEHLMW pacnpeaeneHuns:

» cpefHee 3HauyeHWe (Mean) paBHO CyMMe BCeX 3HauYeHuin pacrpefeneHns, AeneHHOM Ha nx
KonnuyecTtBo. [Ans pacnpegenenvs [3 57 5 6 8 9] cpeaHee 3HayeHne paBHO (3 +5 + 7 +
+5+6+8+9)/7 =6,14,

» MegumaHa (median) onpegenseTca Kak 3HadeHue, Haxopslleecs B cepefuHe pacnpegerne-
HWS, MOlYYEHHOr0 U3 UCXOAHOro NyTEM ynopsaaouMBaHMs No Bo3pacTaHuio. [ins pacnpe-
neneHus [3 57 5 6 8 9] meamaHa pasHa 6, NOCKOJIbKY 3HaYeHue 6, HaXOAUTCS B LiEHTpe
nocnegosatensHocTn [3 556 7 8 9];

» Moga (mode) paBHa Hambonee 4yacToO BCTpPevalwLleMycs 3HavyeHu. B pacnpeneneHum
[35 75 6 8 9] moga paBHa 5, NOCKObKY Yncno 5 BCTpeyaeTcs B HEM ABaKAbl.

Mepbl N3SMEHYNBOCTU

BblaenaioT ABe BENUYMHbLI, XapaKTepusyoLline M3MeHYMBOCTb, UAM pasbpoc, 3HaYeHUM pac-

npeaeneHns OTHOCUTENbHO CpeaHero:

» aucniepcus (variance) paBHa CyMMe KBaJpaToB OTK/IOHEHUIA KaXA0ro 3HauYeHus oT cpefHe-
ro, geneHHori Ha N - 1, rae N —uncno 3HauyeHui B pacnpegenennn. [ns pacnpeneneHus
[35 75 689] aucnepcus pasHa ((3 - 6,14)2+ (5 - 6,14)2+ (7 - 6,14)2+ (5 - 6.14)2+
+(6 - 6,14)2+ (8 - 6,14)2+ (9 - 6,14)2/6 =4,1429;

» CcTaHAapTHOe OTKNoHeHue (standard deviation) paBHO KBagpaTHOMY KOPHIO M3 gucnep-
cun. Ans pacnpegenenuns [35 7 5 6 8 9] ctaHaapTHOE OTK/IOHEHMe paBHO 2,0354.
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CTaHAapTHOE OTK/OHEeHWe ABNAETCA [AO0BO/IbHO HArNsAHOM W MH(OPMATMBHON ANs wuccne-
[0BaTeNsl XapaKTePUCTUKOWN pacnpeeneHus, a gucnepcusi, Kak npasuio, UCNOoMb3yeTcs Kak
BCrloMoOraTesibHasl BE/IMUYMHA B CTATUCTUUYECKUX BbIUMCIEHUSX.

XapakTepucTuku amnanasoHa pacnpeaeneHus

[0ononHNTENbHBLIMK MepaMn U3MEHUYMBOCTU ABNSAIOTCA 4 NPOCTble XapakKTepucTUKK, oTpaxa-
olwme rpaHnLbl pacnpeaeneHns n ero pasmax:

» MUHMMYM (Minimum) paBeH HaMMeHbLLEMY N3 3HAYEHWIA pacnpegeneHns. Ana pacnpege-
neHunsa [3575 6 8 9] MUHMUMYM paBeH 3;

AN MakcuMym (maximum) paBeH HanboblEeMY U3 3HAYeHUN pacnpegeneHus. Ons pacnpe-
aeneHus [35 75 6 8 9] makcMmym paseH 9;

» pasmax (range) cocTaBnseT pasHOCTb MeXAy MakCUMMyMOM U MUHMMYMOM pacnpegerne-
HuA. Ansa pacnpegeneHuns [3 575 6 8 9] pasmax paseH 9 -3 = 6;

» cymMma (Sum) paBHa CyMMe BCeX 3HayeHui pacnpegeneHvs. [Ona pacnpeneneHus
[357568 9] cymmapasHa 3+5+7 +5+6+8 +9 =43

XapaKTepucTukm popmbl pacnpegeneHms

AOna oTpaxeHus 61M30cTU HOpMbI pacnpeaeneHns K HOpMasibHOMY BUAY CyllecTByeT ABe
OCHOBHbIE XapaKTepPUCTUKN:

» akcuecc (kurtosis) siBnseTcs Mepoii crnakeHHOCTU (OCTPO- WUAW MJIOCKOBEPLUNHHOCTN)
pacnpeneneHns. Ecnu 3HaveHme akcuecca 61mM3ko K O, 3TO O3HavaeT, 4YTo hopma pac-
npeaeneHns 6nmMskKa K HopMasibHOMY BUAY. MONOXKNTENbHbIM 3KCLLEeCC YKa3biBaeT Ha nso-
CKOBEpPLUMHHOE pacnpenenieHre, y KOTOporo MakCUMyM BEPOSITHOCTU BbIPaXKEH He CTOSb
APKO, KaK y HOpMasibHOro. 3HayeHusa akcuecca, npesbiwatowme 5,0, rOBOPAT O TOM, YTO
no Kpasm pacnpegeneHus Haxoamtcs 60iblie 3Ha4YeHUA, YeM BOKPYT cpeaHero. OTpuua-
TeNnbHbIN 3KCLecc, HanpoTmMB, XapaKTepusyeT OCTPOBEPLUMHHOE pacrnpeaeneHve, rpaduk
KOTOpOro 6osnee BbITAHYT MO BEPTUKabHOM Ocx, YeM rpadmk HOpMasibHOro pacrnpenene-
HMA. CumTaeTcs, 4YTO pacnpeneneHne ¢ aKCLeccom B AuanasoHe oT -1 go +1 npvmepHO
COOTBETCTBYET HOpMa/lbHOMY BUAY. B 6OMbLUIMHCTBE C/ly4aeB BMOJIHE AOMYCTMMO CUMTaThb
HOPMa/IbHbIM pacrnpefeneHne ¢ 3KCL,EecCcoM, No MOAYN0 He NMPEeBOCXOAALLUNM 2;

» acummeTpusa (skewness) nokasbiBaeT, B KaKyld CTOPOHY OTHOCUTENbHO CpeaHero casu-
HYTO GO/ILLUMHCTBO 3HaYeHU pacnpeaeneHusi. Hyneesoe 3HaYeHVe acCMMMETPUM O3Ha4aeT
CUMMETPUYHOCTL pacrnpefeneHns OTHOCUTENbHO CPeAHEro 3HayeHusi, MOJIoXUTeNbHas
acUMMEeTpPUsi yKasbiBaeT Ha CABWUM pacrnpeneneHns B CTOPOHY MEeHbLUMX 3HavyeHul, a oT-
puuaTtenbHas — B CTOPOHY BYNbIHUX 3HAYeHWH. B GObLUIMHCTBE C/lyYaeB 3a HOpMasibHOe
NpUHMMaeTCs pacnpefesneHne ¢ acMMMeTpureid, nexaltleli B npegenax ot -1 ao +1. B uc-
cnefoBaHUAX, He TPeOBYLLMX BbICOKOU TOUYHOCTU pPe3y/bTaToB, HOPMa/bHbIM CUMTaloT
pacnpefgeneHve ¢ acMMMeTpUe, N0 MOAY/I0 He NPeBOCXoAsLLen 2.

CTtaHgapTHasi owwn6bkKa

CtaHpapTHas owwnbka (standard error) AsBNseTCA XapakTepUCTUKOM TOYHOCTU, UK CTabub-
HOCTW, BENIMYUHBI, AN KOTOPO OHa BbluMCAseTcsl. B KOHTekcTe nporpammbl SPSS cTaH-
[apTHasa owmnbkKa Ncnosb3yeTca 19 CPpefHero 3HayeHus, acuMMeTpPUN 1 3Kcuecca. Ee cmbicn
3ak/oyaeTca B crnegyloweM. MOXHO B3ATb HEKOTOPOE KOMMYECTBO C/lyvyailHO BbIGPaHHbIX
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3HaueHuii reHepasibHOW COBOKYMHOCTM, COCTaBUTb BbIGOPKY W BbIYMCAUTL A8 Hee cpefiHee
3HaueHue. NMOBTOPMB 3Ty ONepaumio HECKO/IbKO pas, Bbl Moy4nTe Habop cpegHuX 3HaueHui
BbIBOPOK, KOTOpble Takke MNpeAcTaBNsloT co6oii HekoTopoe pacnpeaeneHvie. CTaHaapTHoe
OTK/IOHEHME 3TOro pacnpeneneHus U 6yaeT SABNATbCA CTaHOAPTHON OLWWGKOM ANs cpeaHero
3HaYeHUs reHepasibHOl COBOKYMHOCTU. AHA/IOFMYHbBIM CMOCOGOM BbIYUC/SOTCS CTaHAAPTHbIE
OWNBKN AN acMMMeTPUN 1 3Kcuecca. YeM MeHblle 3HaueHue CTaHAapTHOW OWWGKKU, Tem
BbllLle CTA6U/ILHOCTb BENINUYNHBI, A/l KOTOPOU OHa BbluMcseTcs.

MowaroBbIi a/iropntTm BbIYNC/IEHWU

Ana npumeHeHuss komaHAbl OnucatenbHble Mbl o6paTumcsa K channy exOl.sav. Konnyectso
06bEKTOB, UMM 3HAYEHUI KaxKAol nepeMeHHOW, B aToM chaline paBHo 100, MO3TOMY MpW Bbl-
UYNCNEHNN XapaKTepUCTUK pacnpefeneHns A8 pPas/IMyHbIX NepeMeHHbIX nporpamma byaet
cuntate N paBHbiM 100. CHavyana Heo6XOAMMO BbIMOJHUTL TPU MOAFOTOBUTE/bHbIX LIara.
3Tn Wwarm No3BOAAT NOAIOTOBUTL pabounii aiin faHHbIX, 3anycTuTb nporpammy IBM SPSS
Statistics 20 1 oTKpbITb haiin (B gaHHOM crydae ex0l1 .sav). [Nowarosble MHCTPYKLU NN A8 3TOro
npotiecca npueeaeHsbl B rnaee 4 (c. 55), a noapobHble pasbsiCHEHUs — B rase 2.

Mocne 3aBeplieHns wWwara 3 Ha aKpaHe [AO/MKHO MPUCYTCTBOBATb OKHO pefakTopa AaHHbIX CO
CTPOKOIA MeHI0 1 3arpy>eHHblM chaiiniom exOl .sav.

LWAT 4 B meHio AHanuns3 BblbepuTe KomaHAy OnucatesibHble CTaTUCTUKM >OnucatesibHble. Ha
3KpaHe MOSIBUTCA AMa/IOroBOe OKHO OnvicaTtesibHble cTatucTuku (pyc. 7.1).

ornucaresibHble CTatTUCTUKAN *j
" MNepemeHHsble: MapameTpe...
# non ] bBytctpen.. j
4? xnace
# By3
X066

cyeT Byme (TecTl]

£ unicnossle psgpi (.
& nnntr .ftnpTol

[ CoxXpaHuUTb CTaHAAPTU30BaHHbIE 3HAYEHUS B MEPEMEHHBIX

Coépoc OTtmeHa !j Cnpaska

Puc. 7.1. Avanorosoe okHO OnucaTesfibHble CTaTUCTUKN

B AvanoroBom okHe OnucaTtesibHble CTaTUCTUKM HEOGXOAMMO 334aTb NepeMeHHbIe, A/ KOTOPbIX
6yAyT BblUMCNEHbI ONMUcaTe/lbHbIE CTATUCTUKU. B IEBOI YacT OKHA HaxoAuTcs CMUCOK Bcex
OOCTYMHbIX NMepemMeHHbIX TEKyLLero gaiina AaHHbIX.

[na 3apaHns NepemMeHHON L eNYKOM BblAE/INTE HYXXHYHO MepeMeHHyl, a 3aTeM L e/lYKOM Ha

KHOMKe C Hal'lpaBI'IeHHOI7I Bnpaso CTpeI'IKOVI nepemMecTtuTe ee B nosne lNepemeHHble. ECn HYyX-
Hasa nepemMeHHas He BnaHa B UICXOO4HOM Crnucke, BOCI'IOI'II:3yI7IT€Cb nonocoii NMPOKPYTKN.

[na Toro 4to6bl yAanUTb NEPEMEHHYI0 U3 LIe/IeBOro CMMCKa, AOCTATOYHO BblAENTb ee, a 3a-
TeM BOCMO/b30BATLCA KHOMKOM C Harpas/ieHHOR BNEeBO CTpPesiKoi, KoTopas MosBASeTCs Ha
MecTe Mnpeablayliei KHOMKW Npu BbiAeneHnn no6oro nyHKTa B cnvcke MNepemMeHHble. B aToM
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cnydyae nepemMeHHasi BHOBb NepeMecTUTCs B UCXO/HbIV CMNCOK. YTO6bI MOMHOCTbIO OUUCTUTL
cnucok lMepemMeHHble, WenKHMUTe Ha KHomnke C6poc.

Kak Bbl MOF/IN 3aMETUTb, MOMUMO KHOMOK 1 CMUCKOB AMafioroBoe okHO OnucatesibHble cTaTu-
CTVIKM COAePXUT (pnaxok CoXpaHWTb CTaHAAPTU30BaHHbIE 3HAYEHUS B MepeMeHHbIX. Ecnu aToT
(hN1KOK YCTAHOB/MEH, MPOrpaMma Npou3BeaeT z-npeobpasosaHue (CTaH4apTU3aL M) BCeX Bbl-
6paHHbIX NMepemMeHHbIX, Co3/laB TakMM 06PasoM HOBble MepemMeHHble. VicXoaHble nepemeHHble
Nnpv 3TOM OCTaHyTCA HEM3MEHHbIMW, a HOBbIM MepPeMeHHbIM 6yAyT NPUCBOEHbI CTapble UMeHa,
HO HauMHawuwmecs ¢ 6ykebl z oA cTaHAAPTU30BaHHLIMU (M Z-NPeo6pPa3oBaHHLIMN) 3Ha-
UEHUAMM MNepeMeHHol MOHMMaeTcs Takoe ee pacnpefeneHve, cpegHee 3HayeHUe KoToporo
paBHO O, a cTaHAAPTHOE OTK/IOHEeHNe — 1.

WA 5 Ana Toro ytobbl co3gate Tabnuuy onucaTesbHbIX CTaTUCTUK, MpeaiaraeMyto npo-
rpaMMoli Mo ymosYaHuio U BK/IOYaKLLYy B cebsi cpefHee 3HauYeHue, CTaHOapTHOe
ANW MK OTKIOHEHWE, MAKCUMYM Y MUHMMYM, BbINOMHUTE CneaytoLme AeNCTBUSA:
LA, 1 UlenkHnTe cHayYana Ha NepemMeHHOoM oTMeTkal, YTOObl BblAENUTL €€, a 3aTeM Ha
KHOIKe CO CTPESIKON, YTOObI NepeMecTnTb NepeMeHHyto B nosne MepeMeHHble.
AHHHB 2 T[loBTOpUTE TE XE AEUCTBUS AN NEPEMEHHON OTMETKA2.

n 3. WenkHnTe Ha kHomnke OK, YTOObl OTKPbLITb OKHO BbIBOAA.

LUHAUM TT

Ecnn Bam NoOHago6UTCA BbIYNCNAUTbL OOMNOSHUTENbHbIE XapaKTepUCTUKWU, He BblYUCASEMble
nporpaMMoi Mo yMOn4YaHuio, nepeq, Wenykom Ha KHomke OK HYXHO L efKHYTb Ha KHOMKe
MapameTpbl, PacnonNoOXeHHOM B BEPXHEM MPaBOM Yy AMaoroBoro okHa OnucaTefibHble CTa-
TUCTUKN. OTKPOETCA AManoroBoe OkHO OnucatesbHble CTaTUCTUKK: MNapameTpbl (puc. 7.2), B KO-
TOPOM C MOMOLLbIO (P1AXKKOB MOXHO 337aTb BCE YNOMUHABLUMECS paHee XapaKTepUCTUKU, 3a
VCK/TIIOYEHMEM ABYX: MeAMaHbl U MOAbl. 3TN XapaKTePUCTUKN AOCTYMHbl TO/IbKO Yepe3 KOMaH-
Obl YactoTtbl (rnaBa 6) n CpegHue (rnasa 10). Kpome TOro, Bbl He yBUAMTE B AMa/IOrOBOM OKHe
hNakKoB, COOTBETCTBYHOLLNX CTaHAapPTHbIM OWWOKaM acMMMeTpUM U 3KCLecca, MOCKOJIbKY

OnucartesnbHble CTaTUCTUKU: NapameTpbl *]

W Bpenpee] O Cymma

PasBpoc——

0 CraHgapTHoe OTK/IoOHeHVEe O MuHUMYM

O Avcnepcua 0 Maxcyivym
[ Pa3max O CraHpapTHas owmBka cpeaHero
PacnpepeneHne-— _—

O 3Kcuecc O AcMMeTpUs

MopsnokBBOfgE———  —
® Kak B crivcke nepemMeHHbIX
O AndhasuTHBIV

O Mo BospacTaHmIio cpeaHMx

O May6biBaHMio cpeaHx

[MpopomknTb OTmeHa Cnpaska

Puc. 7.2. Ananorosoe okHO OnucartesibHble CTaTUCTUKW: [MapameTpbl
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OHW BCErAa BbIYMCNATCA aBTOMATUUYECKU. YCTaHOBUTE (0/TaXKKWN, COOTBETCTBYOLLNE HY>KHbIM
XapakTePUCTMKaM, U LLeNKHUTE Ha KHoMKe Mpoao/mkute. Mpun XenaHunm MOXHO Takxke ycTa-
HOBUTb B OOHO M3 YeTbipeEX MOJSIOXKEHUI MmepekntoyaTens Mopsaok BbiBoga. MonoxeHue Kak
B CMNCKE MepeMeHHbIX YCTaHOB/IEHO MO YMO/YaHMIO M O3HAYaeT, YTO B BbIBOAUMbIX Pe3y/ib-
TaTax nepemeHHble GyAyT MepeyucrieHbl B TOM e MOpsAKe, B KOTOPOM OHW MpeAcTaB/ieHbl
B (haiine AaHHbIX. MNonoxeHne ANMaBnTHbI YKa3bliBaeT Ha TO, YTO MepedncrieHne nepemeHHbIX
6yaeT npoucxonuTb B andaBUTHOM nopsiake. MonoxeHus Mo BospacTaHuo cpeaHux u Mo y6bi-
BaHMIO CPEIHMX MO3BO/AT OTCOPTMPOBATL NMEPEMEHHbIE B OKHE BbIBO/A MO UX BblYUC/IEHHbIM
CpeoHUM 3HAYEHUSIM.

[anee nokasaHo, Kaknm o6pa30M MOXXHO OpraHmsoBaTtb NnoAcyeT AOMNOJ/IHUTENbHbLIX
CTaTUCTUK /19 NepeMeHHbIX OTMeTKal 1 OoTMeTKaZ2.

LLUAT 5a  TlMocne BbINOMHEHMs Wara 4 y Bac A0/MHKHO ObITb OTKPbITO OKHO OnucatesbHble cratu-
CTVKWN. NMpuBeAeHHOe Ha puc. 7.1

1 LlenkHWTe cHayana Ha nepemMeHHoi oTMeTKa), uTobbl BbIAENWTL ee, a 3aTeM — Ha
KHOMKE CO CTPesKoii, UTo6bl NepeMecTTb NepeMeHHyto B none MepemMeHHble.

2. TloBTOpUTE TC e AelicTBUs 418 NepeMeHHON OTMETKA2 U LeNIKHWUTe Ha KHOrMKe
MapameTpbl, YTOGbI OTKPbITL AMAIOrOBOe OKHO OrnucaTe/bHble CTatucTvkA: Mapa-
METPb!.

3. YcTaHOBUTE (IaXKKM A1 BCEX XapaKTepPUCTVK, KOTOpble credyeT BblUMC/IUTD,
N WENKHUTE Ha KHOMKe Mpoao/mKiTh, UTOGLI BEPHYTLCS B AMa/IOroBoe OkHO Onn-
caTe/lbHble CTaTVICTUKN.

4. UenkHuTe Ha kHonke OK, 4TOGbl OTKPbLITb OKHO BbIBOAA, Kak Ha puc. 7.3.

ift *BbiBOA2 (AokymeHnT?) - Viewer IBM SPSS Statistics -1 |X|
®daiin Mpaska Ln [aHHble [Mpeo6pasoBath BcrtaBka ®opmar AHanm3 [MpsiMoli MapkeTvHr Cpadmka £epuc £5xkH0 Cnpaska
% - 1-5»

BbiBOA
nucartenbHble
© 3aronosok
B MNpumeyaHus
Q3 AKTUBHbI Habop AaHHbIX
OnucarenbHbie CTaTUCTHK

OnucaTtefibHble

[Ha6opnaHHbix!] D:\MpumepH\exO1l.sav

OnucawnbHbie CTaW CKKN

orta.

N MuHUMyM Makcumym CpeaHee OTKNOHEeHne
CraTtuctuka CraTtuctuka CraTtuctuka Cratuctuka Cratuctuka Craruct
oTmeTkal 100 3.30 4,85 3,9630 .30597
oTMeTKa2 100 3.55 4,85 4,2205 .27589
N BannAHbIX (LLeNNKOM) 100

Mpoueccop IBM SPSS Statistics rotos j
Puc. 7.3. OkHO BbiBOAa SPSS

[na Toro 4To6bl MOMHOCTLIO Pa3BEepPHYTb OKHO BbIBOAA, BOCMOMbL3YTECH KHOMKOM pasBopa-
umMBaHUsA. UTo6bI NPOCMaTPMBaTL Pe3y/bTaTbl BHYTPU OKHA BbIBOAA, UCMO/b3YiiTe BepTUKaSIb-
HYI0O M TOPU3OHTA/IbHYIO MOMOCkI MPOKPYTKN. Kak BUAUTE, B BEPXHEN 4acTh OKHa BblBOAA
MMeeTCs CTPOKa MeHI0. 3TO 03HAuYaeT, YTO MOXHO BbINMOMHUTL U APYre CTaTUCTUUECKME MPo-
Leaypbl, He o6pallasch K OKHY pefakropa flaHHbIX.
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[MpenctaBneHne pe3ynbLTaToB

O6paTnTe BHUMaHWe Ha TO, YTO BbIBOAMMbIE faHHble (CM. puC. 7.3) He YMeCTUNChL Ha OAHONA
CTpaHuLUe M LENMKOM He BMAHbLI Ha aKpaHe. Takas CMTyaluus BCTpeuyaeTcs AOBOJIbHO 4acTo,
N NPUXOANTCA NOMb30BaTbC 06ENMM MOM0CaMM MPOKPYTKU, YTOGLI YBUAETL Pe3y/bTaThbl aHa-
nusa. Ons 6bICTPOI HaBMrauMy BHYTPM OKHa BbIBOZA MOXHO WCMO/b30BaTh MepapXmnyeckyto
CTPYKTYpY B BUAe OepeBa OGLEKTOB B /IEBOM YacT OkHa. OfHAaKO pasmep Tab/uvLbl MOXeT
6bITb TAKOB, YTO MPU MeYaT OHa He NMOMECTUTCA Ha CTPAHMLIE LIe/IMKOM.

Ana pelweHus 3Toli Npo6nemMbl PeKOMeHAYeTCs BOCMO/b30BaThbCsi CPeAcTBaMyU peaakTupo-
BaHMA Tabnuy, (cMm. pasgen «OKHO BbiBOJA W ero pefakTupoBaHue» rnaebl 2). Hanpumep,
Tabnuuy, NpuBeAEHHYD Ha puc. 7.3, MOXHO TPaHCMNOHMPOBaTb (MOMEHATL MecTamMu CTPOKMU
M cTonbubl). N8 3TOro HeO6XOANMO BOWTU B PEXUM pefakTupoBaHua Tabnuubl (ABOAHbLIM
LWeNYKOM MbIWM Ha Hell UM Yepe3 KOHTEKCTHOE MEHH), a 3aTeM B MOSIBUBLUEMCS MEHHO
Mo6unbHaa Tabnuua BblGpaTb MYyHKT TpaHCMOHMPOBATb CTPOKU M CTOMGUBL WHOraa Hy>XHo
M3MEHUTb LWMPUHY TOFO AN MHOFO cTonbua ANna Nyywero oTo6paxeHus ero coaepXmMmMoro.
YTOo6bI caenaHHble U3MEHEHUS BCTYMUAN B CUMY, CrieAyeT MPOCTO BbIATU U3 pexuma pefak-
TUpOBaHUA TabanLL.

Ha puc. 7.4 npvBegeH OAUH N3 BO3MOXHbIX NPMMEPOB YNy4lleHUs BUAa OKHa BbiBOAA (CM.
puc. 7.3) nocne TpaHCMOHMPOBaHWUSA Tabnuubl B peXxume ee pefakTypoBaHua. Kak suante,
Tabnmua uenMkom noMectuiacb Ha CTpaHuue. B pesynbtar 06paboTku BKAOYEHbl YMcno 3Ha-
yeHnii (N), MuHumym, Makcumym, CpegHee 3HauyeHWe, CTaHOAPTHOE OTK/IOHEHWE, ACUMMETPUS
n 3kcuecc. MocnegHve ase BeNMYUHbLI NMPUBELEHLI BMECTE CO CTaHAapPTHbIMWU OLWMBKaMu.

A 'Bbloog? [JokymeHT?) viewer IBM SPSS Statistics

caiin MpaBka Bug [aHHble [Mpeo6pa3oBaTb BcrtaBka ®opmar AHanus [lpsmMoil mapkeTuHr Mpacduka CepBuc Qkho CnpaBka

amBa « B BBIbiga %% m<mo +- ww wllll~
bI60A OnucaTtenbHble CTaLCLIKM
OnucatenbHble N BanuaHbix
~  3aronosok oTmeTkal oTmeTKa2 (uenvkom)
@ Npumeuatns N Cratuctuka 100 100 100
AKTUBHbI Habop AaHHbIX:
MuHUMyM Cratuctuka 3,30 3,55
OnucarenbHble CTaTUCTUKNA
Makcumym Cratuctuka 4,85 4,85
CpepgHee CraTtuctuka 3,9630 4,2205
CTA OTKNOHeHue Cratuctuka ,30597 .27589
AcummeTtpusa Cratuctuka ,317 -.007
CTA. owmnbka 241 241
3kcuecc cratuctuka -,056 -.357
CTa owwnbka 478 478

Mpoueccop IBM SPSS Statistics rotos
Puc. 7.4. OKHO BbIBOA MOC/E BbIMOIHEHMS LWara 5 1 TpaHCNOHMPOBaHUA TabNLbI

MpuBeaeHHbIE pe3ynbTaTbl FTOBOPST O TOM, YTO B OTHOLLEHUM pacCMaTpMBaeMbIX NepeMeHHbIX
LOCTYMHbI N06Gble MeToApl CTAaTUCTUYECKOrO aHa/n3a, Tak Kak 3HaYeHUs acMMMEeTPUN U 3KC-
Lecca No mMoAy/no He npeBbiwaT 1 Ana Bcex nepemeHHbiX. C TePMUHOMOIMEA Mbl MO3Ha-
KOMUANCL paHee. EAMHCTBEHHbLIM WCK/IOUYEHNEM SB/ISIETCA C/IOBO «LLE/IMKOM» B MOC/EAHEM
cTonbue Tabnmubl. OHO yKasbiBaeT Ha TO, YTO aHa/IM3 NpoBoawscs 6e3 yyeTa TeX 0GHLEKTOB
(cTpOK), ANa KOTOpbIX MPOMyLLeHO XOTS 6bl OAHO 3HauyeHWe. [MOCKOJIbKY TakKuX OGLEKTOB
B (panine exOl .sav HET, YNCNO BKIKOUYEHHbIX B aHaM3 06bekToB (100) paBHO YMCY UCXOAOHbIX
06bEKTOB.
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3aBeplleHne aHannsa 1 BbiXon
N3 NporpamMmmbl

OTpefakTupyiite coaepXnmMoe OKHa BbiBOAa B COOTBETCTBMM CO CBOMMW MNpPeAnoyYTEHUSMU:
CKpOiiTe NMLLIHIO MHOPMaLMIO, UCNPaBbTe Tabnuubl U Np. (cM. pasgen «OKHO BbIBOAA U €ro
pefakTMpoBaHve» B rnase 2).

Ana panbHelilero ncnoib3oBaHUs pesynbTata Bce COAEPXMMOe OKHa BblBOAA WK ero gpar-
MEHTbl MOXHO COXpaHWTb B chaline *.spv, aKCnopTMpoBaTb B APYroi cgopmart (Hanpumep,
Word), nepeHect B A0OKyMeHT Word vnm BbIBECTM Ha nevatb (CM. pasgen «CoxpaHeHue,
3KCMOPT, NepeHoc 1 rneuyaTb Pe3ynbTaTtoB» B rfase 2).

[na Bbixoda M3 Nporpammbl Bbi6epuTe B MeHI0 ®aii komaHAay Bbixoa,
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8 Tabnnybl conpsa>xeHHOCTU
N KPUTEPUN XN-KBaapar

113 Tabnuubl CONPSXEeHHOCTU

114 Kputepuii He3aBUCUMOCTN XU-KBagpat

115 MowaroBblvi anropuT™M BblYUCEHNTA

121 MNpepcTtasneHne pesysbLTaToB

123 TepmunHonorua, ncnosb3syemasa npu BbiBOAE
124 3aBeplieHne aHanms3a n BbIXO4 U3 NMpPoOrpammbl

Tabnmupl CONPSXEHHOCTW CNYXaT AN13 ONucaHusa CBA3WN ABYX UK 6onee HOMUHaNbHBLIX (Ka-
TeropuanbHbiX) NepeMeHHbIX. Nprmepamy HOMUHaNbHbLIX NePeMeHHbIX ABAAITCA NOA (KeH-
CKUI, MyXCKoI4), knacc (A, b, B), mecTHOCTb (ropoa, npuropog, ceno), oTeeT (4a, HeT) U T. 4,
Tabnnubl CONPSXXEHHOCTU HEMPUMEHMMbI K HEMNpepbIBHbIM NePeMeHHbIM, OHaKo nocneaHve
MOXHO pa3buTb Ha MHTepBasbl. Tak, BO3PacT YesioBeKa, KOTOpbIl credyeT cumTatb HeNpepsbIs-
HbIM M3-3a 60/MbLLIOIO KOJINYEeCTBa ero BO3MOXHbIX 3HAYEHWU, MOXHO pa3fennTb Ha MHTepB.a-
nbl oT O go 19 net, ot 20 po 39 net, ot 40 go 59 net u T. 4. VIHOrga takoe pasgeneHuve Herpe-
PbLIBHOV nepemMeHHO 1 ee nocnepyrollee npeactaBneHne ¢ NOMOLLbIO TabanL, CONpPsXeHHOCTU
[enaeT pesynbTarbl 60nee HarnggHbIMU. C TOUKN XXe 3PEeHMS CTaTUCTUYECKOro aHann3a nepe-
XOf, OT HenpepbIBHbIX (KONMYECTBEHHbIX) NEePeMEeHHbIX K HOMWUHA/bHbIM HeXenateneH, Tak
Kak rnpu aToM TepsieTcsa CyllecTBEHHaa YacTb MHhopmaumm o0 pasnnynm o6bekToB. Hanpumep,
[ABa yenoseka B Bo3pacTte 39 1 40 neT NonagaroT B COCeHME BO3PACTHbIE KATEFOPUN N C TOUKN
3peHns aHaM3a HUYEM He OT/IMYarTcs OT Mapbl nogeli B Bo3pacte 20 n 59 ner.

Ans paboTbl ¢ TabnuuamMm cCOnpshKeHHOCTM B nmporpamme SPSS mcnonb3lyetcss kKomaHga Ta-
611Ul CONPSYXEHHOCTU.

Tabnunubl CONPs>XEHHOCTU

O6paTtumca K haiiny exOl .sav. C MOMOLLbIO KOMaHabl YacTOTbl Mbl MOXEM Yy3HaTb, UTO cpeaun
WKONbHMKOB 39 toHOowWen n 61 aeByliKa, YTO 33 M3 HUX YyBMEKarTCs CnopToM, 37 — KOM-
netoTepom 1 30 — nckyccTBoM. OgHako koMaHAa YactoTbl He NO3BOsSieT OTBETUTL Ha BOMPOC,
CKONbKO [eByLIEeK YB/EKalOTCA CMOPTOM WU CKOJ/IbKO HOHOLWIEN — WCKYCCTBOM. [71a 3TOro
B SPSS cyuwiecTtByeT KoMaHAa Tabanubl CONPSHXEHHOCTU. BrnosiHe NOrnMyHo, 4to 418 OoTBeTa Ha
Hall BOMNPOC HEOBXOAUMO «COMpPsAYb», N «Mepeceyb», NOAMHOXECTBO y4yallnxcs onpeneneH-
HOro nona c NOAMHOXECTBOM y4yalUXCA C OnpeAesieHHbIM yBedeHneM. Takoe cornpspkeHue
yA06HO npeacTaBuTb B BuAe Tabnuvubl, CTPOKM KOTOPOI COOTBETCTBYIOT MOJY, CTONGLbI —
yBriedyeHnto. Torga B fuelike, Haxogdsulelica, HanpuMep, Ha NepecevyeHn CTPOKU «MYXCKOM»
M ctonbua «MCKYycCTBO», Mbl YBUAUM KOSIMYECTBO (4ACTOTY) IOHOLLEN, KOTopble yBNeKarTcs
MCKYCCTBOM. MOCKO/IbKY B (haine AaHHbIX CyLLeCTBYIOT 2 rpajaumm nona n 3 rpagaumm BHeLwU-
KOJIbHbIX yBNeYeHnin (xo66m), To Hawa nepekpectHas Tabnuua 6yaeT cocTosaTb U3 2 «3 =6

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

114 fnaBa 8. TabnuLbl COMPSHKEHHOCTU N KPUTEPUIA XN-KBaapaT

AyeeK. MOXHO cOoCTaB/sATb U 60/ee CNOXHble TabNuLbl CONPSXKEHHOCTU, BK/OYaloLLme B cebs
TpW 1 605ee nepemMeHHble, HO 3Ta onepaumsa UMEET CMbIC/ NUWb AN 60MbLNX 06beMOB AaH-
HbIX, MHa4ye 4acToTbl BONbLUMHCTBA AYeeK ByayT ManbiMU WUAW HyneBbIMW. PaccMOTpuM, 4TO
Npoun3onAaEeT, ecnn ANA AaHHbIX daina exOl .sav co3aaTb TabnnLy COMpPsHKEHHOCTU MO X X06-
61 X Kracc X By3. 9Ta Tabnvua 6yaet cogepxatb 2 m3 mB <4 = 72 quelikn Npyv TOM, 4TO YNC/IO
061beKTOB cocTaBnseT nvwb 100. BONbWINHCTBO AYeeK 3TolM Tabnuubl CONPSHKEHHOCTM ByayT
MMeTb 3HaYeHua ot 0 oo 1-2,4To AenaeT ee Ma/IOMHDOPMATUBHOW N CTATUCTUYECKN HEOOCTO-
BEPHOW. Mpu 3afaHnM 3TUX YeTblpeX HOMUHaSIbHbIX MEPEMEHHbIX NMporpamma SPSS BmecTo
yeTblpexXMepHOW Tabnnubl CONPSHXKEHHOCTN NOCTPOUT 12 ABYMEepPHbIX Tabnuy, pasmMepHOCTbIO
2x3, «BMIOXEHHbIX» B OAHY Tabnuuy.

KpuTtepunihi He3aBUCUMOCTU XU-KBaapaT

Mommumo yactoT (MNK HabnwgaeMbiX BEMNYUH) SPSS MOXET BblYMCNATL OXUAAeMble 3Ha-
YeHUa ON8 KaXOon Aavelikm Tabnuupbl. OXugaemMoe 3HavyeHue BblYUCAfeTCcs B Npeanonoxe-
HUW, 4YTO ABe HOMWUHa/bHbIE MepeMeHHble He3aBUCUMbI APYr OT Apyra. PaccMoTpum NpocToi
npumep. NMycTb B KOMHaTe Haxogatca 100 yenoBek, M3 KOTOPbIX 30 ABMAATCA MYXUYMHAMMU,
a 70 —>eHwunHamn. Ecnu nsBecTHO, 4To 13 3TnxX 100 yenosek 10 yBNneKawTCA UCKYCCTBOM,
B C/lyyae, ecnv yBfiedeHue He 3aBUCUT OT nona, crefyeT oxmaaTb, 4To u3 10 yBrekawLumxces
WCKYCCTBOM 3 ABNAKOTCA MYX4YMHaMn, a 7 — XeHuwurHamn. ConocTtasnas 3T OXujaemble
4acToTbl C HabN4aeMbIMN YacTOTaMu, Mbl MOXEM CYyAUTb O TOM, AeNCTBUTE/bHO TN ABa HO-
MWHa/bHbIX NPU3HaKa He3aBUCUMbl. YeM 60blue pacxoxaeHre HabnaaeMbIX N OXUOAEMbIX
4yacToT, TeM CUJIbHEE 3TW ABa NPU3HaKa CBA3aHbl APYr ¢ APYroM. Llenbio NnpyMeHeHns Kpute-
pUSA HE3aBUCMMOCTN Y21 SBNAETCA yCTaHOB/IEHME CTENeHU COOTBETCTBUA MexXAay Habnwoaae-
MbIMW N OXNAAEMbIMU 3HAYEHUAMN AYeeK.

B ocHoBe KpuTEpWA HE3aBUCUMOCTU JIEXUT BblYMC/IEHME BENNYMHBI Y2 OMpefensemMoli Kak
CymMMa OTHOLUEHWUI CyMMbl KBafpaTOB OTK/IOHEHWV Habniogaemor sBennynHel /00T oxuaae-
MO BE/INUNHBI / K OXWAAEMOM BE/IMYMHE B KaXKAO0W SYENKe:

x2=s[(/0

Kak MOXHO BUAETb M3 (POPMYSbl, NPU GOMbLLIMX OTKIOHEHUAX /00T / BennuMHa y2 Takxe
CTaHOBUTCS 6O/bLIOK. BMecTe ¢ y2BblUMCNSETCS P-ypPOBeHb 3HauMMocTu. Mpu p > 0,05 cuun-
TaeTCs, UTO Pa3NNUNA MeXAy Hab/IIoAAEMbIMU U OXKMUAAEMbIMU 3HAYEHUSMU HE3HAYMTESbHbI.
B nMpoTuBHOM cflyyae NpPearosioKEHNE O HE3aBUCUMOCTU [BYX HOMWHA/IbHbIX MepeMeHHbIX
OTK/IOHSIETCS U AenaeTcs BbiBOA, O TOM, YTO [Be KaccupuKkaumnmn (nepeMeHHble) 3aBUcaT apyr
oT gpyra. bonee nogpo6HbIE ONMCAHUSA BEMUMH, CBA3AHHLIX C KpUTEpMeM Yyl Bbl MOXeTe
HaliTn B pasgene «MpeacTasneHne pesynbTaToB» 3TOW rNasbl.

WNHoraa AaHHble He COOTBETCTBYIOT TPEGOBaHUAM KpUTEPUA Y2 HanpyMep, oXuaaemas 4acTo-
Ta B HEKOTOPbIX fiueiikax Tab/nubl CONPsXKEHHOCTU MeHee 5. Toraa MOXHO BOCMO/1b30BaThLCS
OAHUM M3 ABYX TOUYHbIX METOMIOB pacyeTa 3HaYMMOCTU: METOZIOM CTaTUCTUUYECKUX UCMbITaHW
«MOHTe-Kapno» uam TouHbiMK MeTogamu. MeToz TouHble NMo onpegeneHuto Aaet 6osee Tou-
Hble pe3ynbTaTbl. OfHAKO B HEKOTOPbLIX C/lydasix ero pacyeT C/ULLIKOM TPYAO0eMOK Aaxe ANs
KOMMbloTepa, Toraa nucnosb3yetcs meton, MoHTe-Kapro.

3auacTyio 1ccnefoBaTenn BOCNPUHMMAIOT BE/TMUYMHY Y20LWNG0UHO KaK BeNIMUMHY CUMbl CBSA3U
Mexay nepemeHHbIMU. OZIHAKO 3TO He Tak, MOCKOJ/IbKY Y2B 3HAUNTeNbLHOM cTeneHn onpeaens-
eTcA KO/IMYeCTBOM f4eeK Tab/mubl COMPSXKEHHOCTM U pa3mMepoM BbIGOPKM. Takum o6pasom,
CpaBHEeHWe [IByX 3HAYEHU Y2 NOyUYeHHbIX NPU pasHbIX YCI0BUSAX, CTAHOBUTCA GECCMbIC/IEH-
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HbIM. Mo 31OV NpuunHe K. MUPCOH NpeaoXun KO3MMULMEHT <P NoyYyaeMblii N3BIEYEHNEM
KBaApaTHOro KOPHS M3 OTHOLWIEHUs X2 K pa3mepy Bbl6opky N. Llenbio BBeAEHUS HOBOW Be-
NNUNHBL BbINO MOMyYeHVEe HarnsgHol MHTeprnpeTaumn CBA3U MeXAy NepeMeHHbIMU B BUAe
KO3(hhrLMeHTa, nexallero B npegenax ot 0 Ao 1 1 NPUHMMAIOLLLETO Hy/NeBOe 3HayeHue AN
HE3aBUCKMbIX MEePEMEHHbIX N eAUHNYHOE 3HaYeHne AN CTPOro CBA3aHHbIX NepeMeHHbIX. Of-
HaKo Lenb He Gblia OOCTUIHYTa MOMHOCTLIO: eCNN 0AHA U3 NMepeMEHHbIX TabnnLbl COMPSHKEH-
HOCTK nMmeeT 6onee ABYX rpagauunii, 3HavyeHne p(pun) moxeT npesbiwaTe 1L Kpamepy yganoch
MCMpaBnTb NOCIeAHUA HeaoCcTaToK nyTeM BBegeHus KoadppuumeHta V =%X[N(k - 1)], roe
k — HauMeHbLLee 13 uncen rpagaumii AByX nepemMeHHbIX. ITOT KO3I((PULIMEHT Bceraa npuHM-
MaeT 3HaveHms oT 0 40 11 CNyXXNT XapakKTepUCTUKOM CUMbl CBA3U MeXAY NepeMeHHbIMU.

[lowaroBbli anropuTM BblYUCTIEHNI

Ana npymeHeHMa KomaHAbl Tabnuupl COMPSKEHHOCTU Mbl CHOBa obpaTtumcs K haiiny exOl.
sav. KonnyecTBo 06bEKTOB, UK HAOOPOB 3HAYEHMUI, B 3TOM dhaiine paBHo 100, NO3TOMY Mpo-
rpamma 6yaet cuntatb N pasBHbiM 100. Mbl cO343AMM HECKO/IbKO TabnuL, COMPSHKEeHHOCTN,
a Takke MPUMEHUM KpUTepuii X2 na onpeaeneHnst 3aBUCUMOCTU NepeMeHHbIX Mo U Xo66u,
HO CHavyasla HeO6X0AMMO BbINMOMHUTL TPU MOATOTOBUTENbHLIX LWara. 3TW LWarn no3sBosisT noa-
roToBMTbL pabounii hain faHHbIX, 3anycTUTb Nporpammy IBM SPSS Statistics 20 U OTKpbITb
thaiin (B gaHHOM cnydae exOl .sav). [MolwaroBble MHCTPYKLUMUU A8 3TOro npouecca NpuBeaeHbI
B rnaese 4 (c. 55), a nogpo6HbIe pasbiCHEHNA — B rase 2.

Mocne 3aBeplueHUs Wwara 3 Ha aKpaHe [0/DKHO MPUCYTCTBOBATb OKHO peAakTopa AaHHbIX CO
CTPOKOW MEHIO 1 3arpyXeHHbIM charinom exOl .sav.

AT 4 B MeHI0 AHanm3 BblbepuTe KOoMaHAy OnuvcatesibHble CTaTUCTUKA »TabvLpbl COMPSHKEH-
! HOCTW. Ha akpaHe NosiBUTCA AManoroBoe OKHO Tabnuupl conpshkeHHOCTH (puc. 8.1).

Ta6nuubl CONPSXEHHOCTN

Crpoku:

O am£13
# non [ &ramnernen -
# nacc [ Sueiiku... j
H# BY3 Cron6upl. o
# xo66u | chopmat J
@cqu BymMe [TeCTl] bytcTpen.. 3

yucnosble paabl (TecT2) Cnoit 1us 1

N cnosapb [Tect3] .
0CBEOM/NEHHOCTb (TecT4] | Mpeasiayupi” | Q Cnepytounii |

# KpaTKOBpeMeHHas namsTb [TecT6)
# otmerkal 4

# oTMeTKa2

Q TMokasaTb NEPEMEHHbIE CMOEB B CMOSX TAGNMLbI

P BbiBectn KnactepunsoBaHHbIe CTONGMKOBbIE AavarpamMmvbl

O He BbIBOAUTL TabNMLbI

B"IIHO Il £6poc Jj OTmeHa || Cnipaska j

Puc. 8.1. Quanorosoe okHO Tab/umLbl CONPSXXEHHOCTN
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C NOMOLLbI0 AMANoroBoro okHa Tabnmupl COMPSXKEHHOCTY MOXHO 334aTb KOHgUrypaumio 6y-
Aylwein Tabnuupl CONPsXXEHHOCTM U CTONBMKOBYID Avarpammy A8 ee vaacTpauun. Ans
aToro TpebyeTcs BbiGpaTh MEPEeMEHHblE B MCXOAHOM CMUCKE W MEepPeMEecTUTb UX B LiE/EBble
cnuckn CTpokn 1 CTonbLpl, UCMO/b3ys BEPXHIOW U CPEAHION KHOMKW CO CTPenkoi. 3To no-
3BO/INT ONpPeAenTb, 3HAYEHNs KakKoi nepeMeHHo 6yayT COCTaBNATb CTPOKM Tabnuupl, a Ka-
KO — cToN6UpI. MomMecTMB B nosne CTPOoKU NepemMeHHyto Mos, B nosne CTonbLsl — NnepemMeHHyHo
X066U U LWeNKHYB 3aTemM Ha kHorke OK, Bbl co3gaauTe Tabnmuy ¢ ABYMsS CTPOKaMu U Tpems
cron6uamun. Ans co3aaHus CToN6MKOBOM Avarpammbl ciefyeT YCTaHOBUTb (h1aXKoK BbiBecTu
K/laCTepr30BaHHbIE CTONIBMKOBbLIE AVarpamMmbl.

O6nactb Cnoit 1 u3 1 AManoroBoro okHa rno3BosieT NOCTPOUTL TabnnLy CONnpsXKEHHOCTU AN
Tpex 1 6Gornee nepemMeHHbIX. Ecnm 6bl Mbl 3ax0Tenn MOAKIUUTL K Tabnuvue, copepxallein
nepemMeHHble Mos U X066M, eLle U NepeMeHHy Kracc, NocnefHK cnefoBasio 661 MOMeCTUTh
B HWXHee Mosie Npu MOMOLLM HUXHEN KHOMKW CO CTPeNnkoi. B pesynbTate Bbl yBUAENN Obl
Ha aKpaHe Tabnuuy, pasbuTylo Ha TPU YacTu, Kax[as U3 KOTopbix npeacTtasnsna 6bl co6oi
TabNuLy CONPSHKEHHOCTU MoN X X066u A1 COOTBETCTBYHOLLLENO 3HAYEHUSI NepPeMEHHON Knacc
1, 2 n 3). KHonku Mpeapliaywpmin n Cregyrowmii npegHasHaveHbl Ans cnyyaes, Korga Heo6xo-
[VMO NMOCTPOUTL Tab/InLbl CONPSXKEHHOCTN ¢ 6o/ee YeM OAHON AOMNONHUTENBHOM NepeMeHHOVA.
Hanpumep, ecnv 661 BaM NOHaf06UN0Ch COCTaBUTbL TabNuULbl CONPSYXEHHOCTU C NepPeMEHHbI-
MW M0/, X066K, Kiacc U By3, B HUMXKHEM CMUCKE HY>XHO 6bls10 Obl yKasaTb [Be NnepeMeHHble,
Knacc 1 By3, a B. UTOre nporpaMmMoii 6binia 6bl creHepMpoBaHa o6Las Tabnumua conpsiKeHHo-
CTn, BKAKOYaowasa B ceba 3 Tabnmubl Non X xob66u ANa Kaxaon rpagaumm rnepeMeHHor Knacc
1 4 Tabnuubl MO X X066U A1 K&KA0ro 3Ha4eHUs NepemMeHHOol By3.

B cneaytoweM nNpuMepe Mbl co3aaamm TabnunLy COnpshKeHHOCTU Mo/ X X0661 X Knace U npo-
NNIOCTPUPYEM ee CTONBUKOBLIMU AparpaMMamu.

LWAT 5 Mpy OTKPbLITOM ANASTIOrOBOM OKHe Tab/uLpl CONPSPKEHHOCTU (CM. puvc. 8.1) BbiNnosHUTe
cneayoue aencTans:
1 UWenkHnTe cHavYana Ha NnepemeHHOR rMon, YTo6bl BbIAENNTL €€, a 3aTeM Ha BepX-
Hell KHOMKe CO CTPEsIKOM, YTOBbl NepeMecTUTb NnepemMeHHyo B rose CTpoKu.
2. lWenkHUTe cHavYana Ha rnepeMeHHON Xo66K, YTOoObI BbIAEUTL €e, a 3aTeM Ha cpef-
Heli KHOMKe CO CTPEesIKO, YTOGbl NepemMecTUTb NepemMeHHyHo B rose Cronbupl.
V. 3. LWenkHnTe cHavana Ha nepemMeHHON Kracc, YToObl BbIAENNTb €e, a 3aTeM Ha HUXK-
Hell KHOTMKe CO CTPEesKOM, YTobbl NepeMecTUTb NePeMEHHY0 B None Ana Aonon-
HUTENbHbIX NEepeMeHHbIX B 06nactn Crnoi 1 ms 1
ifSPIl L, 4. YcraHoBuTe (h1@XXOK BbIBECTM KacTepr3oBaHHbIe CTO/IBUKOBbLIE AviarpamMMbl.
! 5. WenkHnTe Ha KHorke OK, 4TO6bl OTKPbITb OKHO BbIBOAA.

Kak npaBuno, uccnegosaTteny peako orpaHmuMBaroTCs BblUMCNEHMEM 4acToT, Npearno-
ynTas AONOMHATH Mpoueaypy 3afaHMeM pa3Hoo6pasHbiX NapameTpoB. Mpu wWenyke Ha
KHOMKe f4elikn OTKpbIBaeTCA AManoroBoe OKHO Tabnuupbl COMPsPKEHHOCTU: BbiBOA, B sveiikax
(punc. 8.2). 3TO OKHO MO3BOAAET yNpasBnsaTb MHPOpMauuen B fyerkax. Mo ymonyaHutio
(hnaxxok HabnogeHHble B 06/1acTU YacToTbl YCTaHOB/IEH, MOCKO/bKY HabnaaeMble 4acTo-
Tbl ABNSAKTCA FNAaBHOW BbIYMCNAEMOI BeNUYUMHOW B N0b6on Tabnmuye CONpPsHKEHHOCTWU.
YcTtaHoBKa hnaxka OxuaaeMble MO3BOMUT BbIYNCAATL B siueiKax U 0XuAaeMble YacTOThbl.
OcTanbHble NapameTpbl 3a4al0T B 3aBUCMMOCTU OT Leneit U NpeanoyTeHnin KOHKPETHOro
vuccneaoBaTtens.
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YactoTbl — T KPUTEPUIA . - e e
abnogeHHble! 10 CoaBHUTL NPOMOPLA CTONGLOB
I oXkugaemble | O CkoppekTuposaTb p-sHaydeHus (Metop EoHeppoHm)

[0 CKpblBaTb Maslble KOMMyecTsa

MeHbLue
MOOLEHIbF ——————— OCTaTku— e s —een —
[ Mo cTpoke j [ HectaHaapTizoBaHHble
O Mo cTronbuy i CraHOapTV30BaHHble
O Mo Tabnuue (cnoto) j O CKoppeKTYpOoBaHHble CTaHAAPTU30BaHHbIE

HeLleanVlCneHHble Beca— ... = em s m e e R -
* OKPYI/IATb YACTOTbI B siYelikax O OKPYI/STL Beca HaGIoAeH!A
O Ycekartb yactoThl Bsueiikax O YcekaTb Beca 3HaueHwi

O He kospeeTnposats

Puc. 8.2. [uanorosoe OKHO Tab/uLpbl CONPSHXKEHHOCTU: BbIBOA, B Aueiikax

117

[Janee onncaHo HazHauYeHNe HEKOTOPbIX (O1aXKKOB, YNPaBsoLW X COAEPXMMbIM SUeeK B Ana-

NOoroeomM OKHe Ta6ﬂI/ILI|bI conpshkeHHoCTU: BbiBOA, B Averkax:

» [pu ycTaHoBKe (hnaxka HabnogeHHsle B 061acT YacToTbl OTOBPaxKaeTcs peasbHOe Ko-

NNYecTBO OOBLEKTOB, COOTBETCTBYHOLLIEE Ka)K,L'J.OVI Aaverike.

» [Mpu ycTaHoBKe (hnaxka Oxuaaemble B 061acT YacToTbl oTo6paXkaeTcs 3HaYeHUe OXW-
[AeMOoili 4acToTbl AN KaKAOW fUeiKu, BblUMC/EHHOe B MPeAnofioKeHUn, YTo COoOoTBeT-

CTByrOuine nepemMeHHble ABNArTCA He3aBUCUMbIMW.

» [Mpwu ycTaHOBKe (hnaxkka Mo cTpoke B o6nacTu MpoLeHTbl oTo6paxaeTcs YacToTa s4enku

B npoueHTax oT cymmapHoﬁ 4aCTOTbl CTPOKU, B KOTOpOI7] OHa HaxoauTcs.

» T[pwn yctaHoBKe hnaxka Mo ctonbuy B o6nactn MpoueHTbl 0To6paxaeTcs YacToTa A4enkn

B MpOLEHTax OT CyMMapHOW 4acTOTbl CTO/IGLA, B KOTOPOM OHa HaxoAuTcs.

~  TMpw ycTtaHoBKe thnaxka Mo Tabnmue (cnoto) B o6nactn MNpoueHTbl 0oToGpakaeTcs YacToTa

A4YelikM B NpoLEeHTax OT CyMMapHOi YacToTbl Bceli TabnunLbl CONPSXKEHHOCTMU.

» [pu ycTaHoBKe (hriaxkka HecTaHAapTU3oBaHHble B 06nacTy OcTaTkM OoTo6pakaeTcs pas-

HOCTb MeXAy HabnioAaemMor 1 OXNAaemol yactotTamu.

» [lpwu yctaHoBKe thnaxkka CpaBHUTL NPOMOPLIMN CTOMGLIOB B 06/1aCTW Z-KpUTEPUIA NOABNSET-
cA MHAMKaLMsa cToN6L,0B, KOTOpble CTATUCTUYECKM AOCTOBEPHO pas/iMyaroTcs UM He pas-
JnvatoTcs. [JononHuTeNbHbIN hnaxok CKoppekTuposaTth p-3HadeHus (Metof BoHheppoHW)
BBOAWNT MONpaBky 415 P-YPOBHS, €CM KO/IMYeCTBO CPaBHVBaeMbIX CTON6L0B Gonee 2.

B cneaytoleM npvmepe Mbl Co3AaAvM Tab/uvLy COMPSXXEHHOCTU Mos X X066u, B AYeiikn Ko-
TOPOI BKIHOUMM HaGMO4aeMble U OXUAAEMbIE YACTOTbI, MPOLEHT MO CTPOKE U HecTaHAapTU-
3MPOBaHHbI OCTaTOK. Takxke A06aBUM MHAMKALMIO CTaTUCTUYECKOl 3HAYMMOCTU Pasnnuus

cTon6uos.
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WAF 5a [locne BbiNoNHEHWA Wwara 4 y Bac AO/MKHO 6bITb OTKPLITO ANA/IOroBOe OKHO Tabnmupl
COMpsbkeHHOCTW (puc. 8.1). ECnu Bbl y)Ke ycneny nopadoTtarb C 3TUM OKHOM, OUMCTU-
Te ero LWeNYKoM Ha KHorke C6poc 1 BbIMOMHUTE creytolme AeicTBus:
1 LUlenkHMTe cHauYaa Ha nepeMeHHo Mof, YToGbl BbIAENUTL ee, a 3aTeM Ha BepX-
Hel KHOMKe CO CTPE/IKOW, UTO6bI NepeMecTTb NepeMeHHyto B rnose CTPOKU.

2. LWenkHUTe cHavana Ha NepemMeHHOM X066u, YTOObl BblAENNTbL €e, a 3aTeM Ha
cpefHel KHOMKe CO CTPeNkKon, YTobbl NepeMecTuUTb NnepeMeHHyo B none Cronb-
bl
LLlenkHnTe Ha KHOMKe fyelikn, 4YTO6bl OTKPbLITh AMANIOrOBOE OKHO Tabnmubl co-
NPSHXKEHHOCTW: BbIBOA, B AYelKax, U ycTaHOBUTE (h/laXkKku: B 061actn Yactotbl —
Oxupgemble, B 06n1actu MpoueHTsl — Mo cTpoke, B 061actu Octartkn — HectaHaap-
TU30BaHHblE. B ob6nactn z-kpurepuii yctaHOBUTE haXkkm CpaBHUTL MpOropLym
CTON6LOB 1 CKOPPEKTUPOBaTL p-3HaueHust (MeTog, BoOHGeppPOoHN).

4. LenkHnTe Ha KHoMke Mpoao/mkuUTb, HTO6bI BEPHYTLCA B AMaioroBoe okHO Tabnu-
Libl COMPSDKEHHOCTU.

LenkHuTe Ha KHormke OK, 4To6Gbl OTKPbITL OKHO BbIBOAA.

O6paTtnTe BHYMaHWe Ha To, YTO Mbl He yCTaHaBNMBaIN (h/IAXXOK HabnoaeHHble, MOCKO/bKY OH
y)Xe YyCTaHOB/MIEH MPOrpaMmMoii No yMOoyaHuio.

B npmBeAeHHbIX NpUMepax Mbl Hay4YMNMUCb CO3AaBaTb Tabnmubl CONPSXXEHHOCTU N 3aMONHATb
X AYelrikn pasnnyHbiMW NokKasatensamu. Kak npasuio, Ha NpakTuke npu cosfaHuu Tabnuu,
CONPSXEHHOCTN NPUMEHSETCA KpuUTepuin X2 1N HacTPOWKN napameTpoB aHa/M3a Heobxoan-
MO B ANa/IOTOBOM OKHe Tabnuupbl COMPSHXKEHHOCTU LLLeNIKHYTb Ha KHomnke CratmcTuku. Mporpam-
Ma OTKpPOEeT AuanoroBoe OKHO Tabnuvupl conpsbkeHHocTu: CTatucTmkm (puc. 8.3). B aTOM OKHe
C MOMOLLbIO (h1AXXKOB MOXHO BblbpaTb Xenaemble cTaTUCTUYECcKMe KpUTEPUU U Mepbl Hesa-
BUCMMOCTW W cornacua pacnpegeneHuii. Kak n B xoge paboTbl B OKHe BbiBOA B fuelikax, Bam
Heo6X04MMO YCTaHOBUTb HYXXHble PNIaXKKN, a 3aTeEM BEPHYTLCS B ANA/IOroBoe OKHO Tabnuupl

Tabnuubl conpsxxeHHocTw: CratucTuku! *]
O SAin-keaopar] O Koppernsummn
[ANA HOMUHAIbHBIX ——————— rMNopsgkoBasi— — — ~
O Kasddp. conpsxeHHOCTN I |Famma
O ®uunV Kpavepa | Q AComepca
O Asm6as jO Tay-b Kenpganna
O Koadhch HeonpeaeneHHoCTU }0O Jay-c Kenganna
D Kanna
O Elick

[ MakHemapa

O Crartuctnku KokpeHa v M3HTens-XeHuens
Mposepsiemoe 06LLee OTHOLLEHWE LIaHCoB paBHo: T

Puc. 8.3. nanorosoe okHO Tab/uLibl COMpPsHKeHHOCTU: CTaTUCTVKA
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COMPSDKEHHOCTW O/151 3aBepLUeHUsi aHanm3a. OnucaHus oCTaslbHbIX KpUTEPUEB M MoOKasaTenei,
hNaxKn A5 KOTOPbIX €CTb B ANANOroBOM OKHe Tabnumubl conpsbkeHHOCTU: CTaTUCTUKUA, MOXHO
HaliTu B CMpaBOYHOW CUCTEME UNU AOKyMeHTauun K nporpamme SPSS for Windows.

Ecnu B AnanoroBom okHe Tabnvubl CONPSXXEHHOCTU LLLeNIKHYTb Ha KHOMKe TOYHble, NOsBNAeTCA
OKHO, NO3BONsoLLEE BbI6paTb OAWH U3 TOYHbLIX METOAOB pacuyeta 3HauMmocTu (puc. 8.4). Mo
YMOJIHaHUIO Mepek/itoyaTesib B 3TOM OKHE YCTaHOB/IEH B NMOJIOXKEHUU TO/bKO aCMMMTOTUYECKN,
4YTO COOTBETCTBYET ONpeaeNeHN0 NPUGAN3NTENBHOW 3HAYMMOCTU TPAAULMOHHBIM CNOCO60M.
Ecnun paHHble He COOTBETCTBYHOT OrpaHUYEHUSAM KPUTEpPUS X2 Npu NoMoLm nepeknryarens
MOXXHO BOCMO/1b30BaTbCA OAHUM M3 ABYX TOYHbIX METOAOB pacyeTa 3HaYMMOCTU: MEeTOAO0M
CTaTUCTUYECKNX UCMNbITaHU MoHTe-Kapno mnm co6CTBEHHO TOYHbLIM KpuTepuem. MeTog,
TouHble Mo onpegeneHnio gaet 6onee TOYHble pes3ynbTatbl. O4HAKO B HEKOTOPbIX Cry4vasx
ero pacueT CIMLIKOM TPYL0EMOK faxke /19 KOMMbloTepa, Torga ucnosb3yercd metos MoHTte-
Kapro.

& TOouHble KpUTEPUM L] X|

® ~pnbl<o~aciMrToTnyeck|

O MorTe-Kaprio
JloBepuTenbHbI ypoBeHb
KonunyecTso BbIGOPOK:

O TouHble
0 Buems Ha KpuTepuit:

Koria no3BosisitoT BbIUMCIUTESbHBIE BO3MOXHOCTY,
BMecTo MoHTe-Kap/io 1crnosb3yeTest TOUHbIA MeTog,

19 He acMMNTOTUYECKMX METOAOB NpU pacyeTe
CTaTUCTUK KPUTEPUEB YaCTOTbI B suelikax Bceraa IMBO
OKPYrNSKTCa A0 LENbIX, MO0 1X APO6HbIE YacTu
oTbpacbiBaeTcs.

[ Mpogomxuts”)[ OTmeHa j[ Cnpaska

Puc. 8.4. lnanorosoe OKHO TOYHbIE KpUTEPUU

B cnepyrowem npumepe Mbl CO343ANM TabnmLy COMPSXEHHOCTU Mo X X066u, B A4EeKN KO-
TOpOli BK/IOUMM HabnofaeMble YaCcTOTbl, NMPOLLEHTLI MO CTPOKe, MHAMKALMIO CTaTUCTUYECKOM
3HAYNMOCTU PasnNyns CTonbuoB, NPUMEHUM KPUTEPUR X2 U TOYHbLIN KPUTEPUA, BbIYUCAUM
Ko3thhuumeHTsl O 1 V Kpamepa. AHaNn3 KOppensuuii Mexay nepeMeHHbIMU B JaHHOM C/y-
yae He MMeEeT CMbIC/A, TaK KaK NepemMeHHble He ABMSTCSA KOMMYECTBEHHbLIMU.

LLIAT 56 Tocne BbiNoAHeHUs wara 4 y Bac A0/MKHO 6biTb OTKPbLITO AUA/IOFOBOE OKHO Tabiun-
bl COMPShKEHHOCTW, NpeacTaB/ieHHoe Ha puc. 8.1. Ecnn Bbl y)ke ycrnenu nopaéoTarb
| ¢ s7um okHom, ouncTuTe ero LLIeTYKOM Ha KHOrke COpoc W BbIMOMHUTE  criedytoLumve
mvV| peiicteus:
1 LenkHnTe cHayasia Ha MepemMeHHOM Mos, YTOObl BblAENUTL €e, a 3aTeM — Ha
BEPXHEN KHOMKEe CO CTPESIKOM, YTOObl NepemMecTuTb NepeMeHHyH0 B Homne CTPOoKA.
2. UlenkHUTe cHayasia Ha NMepeMeHHol X066M, YTOGbI BblAEMUTL €e, a 3aTeM — Ha
cpeaHeli KHOMKe CO CTPesiKoK, 4Tobbl NepeMecTTb NepeMeHHyto B rone Cton6-

Upl.
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120 rnasa 8. TabnuLibl CONPSHXEHHOCTU U KpUTEPUIA X1-Keaapat

3. LllenkHuTe Ha KHOmMkKe fAdelikn, 4TOGbl OTKPbITh ANAIOrOBOE OKHO Tabnuupl Co-
NPsPKeHHOCTU: BbIBOZ, B AYeiikax, 1 yctaHoBuTe thriaxkkn Mo crpoke, CpaBHUTL Npo-
nopLymm cTonbLoB, CKOpPPEKTMPOBaTh P-3HadYeHUs (MeTos, BoHdeppoHN).

4. lenkHUTe Ha KHorke [NpoAo/DKTL, YTOObI BEPHYTLCS B ANa/IOrOBOE OKHO Tabnim-
Lip! COMPSPKEHHOCTW.

5. UWenkHuTe Ha KHorke CTatucTuKK, YTOObl OTKPbITb ANasioroBoe OKHO Tabnmupl co-
npsbkeHHocTU: CTaTUCTUKW, 1 YCTaHOBUTE hiaxkku Xu-keagpar n ®n u 'V Kpawvepa.

6. LenkHuTe Ha KHorke Mpoao/KATL, YTOGLI BEPHYTLCA B AMANIOroBOE OKHO Tab/nu-
Lip! COMPSPKEHHOCTM.

7. LlenkHuTe no KHorke TouHble, YTO6bl OTKPbLITb OKHO TOYHble KpUTEPUW, 1 ycTa-
HOBWTe Mepek/oyaTesb B NofoxeHne TouHble. LLlenkHUTe Ha KHomke [Mpogon
YUTb, UTO6bI BEPHYThLCS B AMANIONOBOE OKHO Tab/MLibl COMPSHKEHHOCT.

8. YcTaHoBUTE (PIAXKOK BbIBECTM KIacTepu3oBaHHbIe CTONGUKOBbIE AViarpaMmbl.

9. LenkHnTe Ha kHorke OK, UTo6bl OTKPbITL OKHO BbIBOAA.

3avacTylo NpuUxoamnTca CTPOUTbL TabnnLbl COMPSXXEHHOCTU U MPUMEHSTb KpUTEpUiA j 2He Ans
BCeli BbIGOPKM O6LEKTOB, a TOMIbKO A/ UX YacTu. Hanpumep, MOXeT BO3HUKHYTb Heo6xoan-
MOCTb B CO3[aHUM Tabnuubl Mo X X066M TOMbKO ANS ABYX M3 Tpex rpajauuii nepemeHHol
X066K: CNopT N UCKYCCTBO. ITO AenaeTca cnegyowmm obpasom. ocne Bbibopa nepemeHHbIX
ONA NOCTPOeHUss Tabnuubl COMNPSXEHHOCTWU, ornpeneneHns Habopa BeSIMYUH, BbIUYNCIAEMbIX
LN KaOKOO0W siueliku, 1 3afaHns XenaemblX CTaTUCTUMK BblbepuTe B MeHK0 [aHHble KOMaH-
ny OTtobpartb HabnogeHns. Ha akpaHe nosBMTCA O4HOMMEHHOE ANa/IOroBOe OKHO (CM. pasgen
«BbI6Op HabnwaeHWA A8 aHaM3a» B rnase 4), B KOTOPOM nepekyvaTens Boibpatb cneayet
YCTaHOBUTb B MOJIOXeHME ECn BbLINOMHEHO YCMOBUE, a 3aTeM LLEe/IKHYTb Ha pacrnofioXeHHO
psaom kKHonke Ecin. OTKpoeTcs Auanorosoe okHo OTo6parts HabnoaeHWs: Ycnosne. dnemMeHTbl
nHTepdelica aToro okHa NO3BOJIAKT BbIMOJHATL OMNepauumm, 0O KOTOPbIX LWna peyb B rnase 4.
B pmaHHOM cnyvyae Hac 6yaeT MHTepecoBaTb BbIOOP ypoBHel 1 n 3 nepemeHHOM xo66u. s
VCKIOYEHNSA YPOBHSA 2 N3 aHa/M3a Bblaenimte nepeMeHHy0 Xo066u B MICXOAHOM Crnucke, BBeAU-
Te ee B yc/I0BMe OTOOPa, LeNKHYB Ha KHOMKEe C Hanpas/eHHOW BrpaBO CTPENKON, Ha naHenm
KanbKynaTopa LefKHUTe Ha KHoMke ~= (He paBHO) N BBeAUTE B yCnoBue oTbopa umcrio 2.
Mocne 3Toro LWienkKHWUTE cHavana Ha KHorke [Mpoao/mKUTb, YTOGLI BEPHYTLCA B AMasfioroBoe
OKHO OTo6paTb HabnaeHws, a 3atem Ha KHonke OK, 4To6bl BEPHYTbCH B ANA/IOrOBOE OKHO
Tabnuupl conpskeHHOCTU. HakoHew,, Wwenyok Ha KHomnke OK B OKHe Tabnuvubl COMpsXeHHOCTU
npmBeAEeT K NOCTPOEHMIO TabnmLbl CONPSXXEHHOCTM € ABYMSA BbIGpPaHHbIMWU rpajaumsammn nepe-
MEHHOI X0661 1 ABYMA rpajaumsMy NepeMeHHon mnon.

[nsa Toro uTo6bl B AasbHelleM aHaM3e yuacTBOBaIN BCe HaGMIOAEHMS, He 3abyabTe B Anaso-
roeomM okHe OTo6paTh HabMAeHUs BEPHYThL MepekoyaTtesib B NosoxeHne Bece HabmoaeHws.

Peannayem OMUCaHHbIA anropuTM B BUAE MOLIArOBbIX MHCTPYKLMIA.

LA 58  [Mocne BbINOAHEHWSA Wara 4 y Bac JO/MKHO ObITb OTKPLITO AMA/IOrOBOE OKHO Tabnnupl
| CcOnpsKeHHOCTU (cM. puc. 8.1). Ecnn Bbl yXKe ycreny nopaboTtarb C 3TUM OKHOM, O4n-
V- CcTuTe €ero Wenykom Ha KHorke C6poc 1 BbINOMHUTE criefytoLlme AeicTBuUS:
> 1 LUWenkHuTe cHaYana Ha nepemeHHol Mnon, YTobbl BbIAEUTL €e, a 3aTeEM Ha BepX-
Hell KHOMKe CO CTPEesIKOM, YTOObl NepeMecTnTb NepemMeHHyo B nose CTpoK.

* 2. LenkHuTe Ha nepemMeHHoW Xo66u, YToObl BblAEUTL €e, a 3aTeM Ha cpeaHeli
KHOMKE CO CTPesKoii, YTo6bl NepemMecTTb NepemMeHHyto B rnose CTonbup.
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LLlenkHUTe Ha KHOMKe fAuelik, YTOGbl OTKPbITb AVAIOFOBOE OKHO Tabnuubl co-
NPsHKeHHOCTV: BbiBOA, B siueiikax, U ycTaHoBUTE (hnaxkm Mo cTpoke M CpaBHUTHL
nponopLmmn CTon6LIoB.

4. LWenkHWTe Ha KHorke Mpoao/mKMTh, YTOBbLI BEPHYTHLCS B AVA/IOFOBOE OKHO Tab/n-
Libl COMPSPKEHHOCTU.

5. LWenkHuTe Ha KHorke CTarucTvkn, YTOObl OTKPbITh AVasioroBoe OKHO Tabnuupl co-
npsbkeHHocTV: CTaTUCTVIKN, 1 yCTaHOBUTE h1iaxkku Xu-keagpar, ®u n'V Kpamvepa.

6. LenkHuTe Ha kHorke Mpoao/KATL, YUTOGLI BEPHYTLCS B AMA/IOrOBOE OKHO Tabnn-
Lpl COMPSKEHHOCTU.

7. B wmeHo [aHHble BblbepuTe komaHay OTobpatb HabnoaeHWs, Y4Tobbl OTKPbITh
O[HOVIMEHHOE AMasioroBOe OKHO, YCTaHOBUTE Mepeksoyaress B NofoxeHne Ecm
BbIMO/IHEHO YC/IOBME U LLESIKHUTE Ha PacrofIOKeHHON psaoM KHomMke Ecnum, oT-
KpbIB 3TVM ANa/IoroBoe OKHO OTOGpaTh HabMoaeHVs: YCnoBye.

B crvcke AOCTYMHbIX MEPEMEHHbIX LUEIKHUTE CHauasla Ha NepeMeHHOoN Xo66M,
YTOGb! BbIAENNTL €€, @ 3aTeM Ha KHOMKE C Harpae/ieHHOW BpPaBO CTPEsIKOM, UTo-
6bl BBECTM MEPEMEHHYIO B YC/I0BUE OT60pa. [lonosnHuTe ycnosmue oT6opa orepa-
TOPOM ~= (He paBHO) W YMC/IOM 2, UICMOb3Ys MaHesb KaslbKynsiTopa 1 Knasua-
TYPY, W LWENKHUTE Ha KHOMKe Mpoao/mkuTb, YTOGbl BEPHYTLCS B AVA/IONOBOE OKHO
OtobpaTtb HabMoaeHNS.

| 9 LUWenkHuTe Ha kHomke OK, 4TOGbl BEPHYTLCA B AM/IOrOBOE OKHO TabiuLpbl Co-
MPSHKEHHOCT.

I 10 WenkHuTe Ha KHoMke OK, YTOGbl OTKPbITh OKHO BbIBOAA.
11 B meHwo [aHHble BblbepuTe komMaHay OTobparb HabnoaeHusi, YTobObl OTKPbITb

OAHOVIMEHHOE [INa/IOroBOE OKHO, YCTaHOBWTE Mepek/ovaTtesb B MosoxeHne Bee
HabMloaeHVA 1 LWeNKHKTE Ha KHonke OK.

Mocne BbiNO/IHEHNA Wara 5, 5a, 56 nan 58 nNporpaMmma aBToMaTuU4yecky akTUBU3NPYET OKHO
BbiBOZA. 15 NpocMoTpa pe3ynbTatoB Npyv HEO6XOAMMOCTM MOXHO BOCMO/b30BaTbCA BEPTU-
KaslbHOM 1 rOPU3OHTaIbHOM MonocaMy MNPOKpPYyTkM. O6patvTe BHMMaHue Ha CTaHOAPTHYHO
CTPOKY MEHIO B BepXHEeW 4acTM OKHa BblBOAA: ee NPUCYTCTBME NO3BOJISET BbIMOMHATL Nt06bIe
cTaTUCTMYeCcKne orepaummn, He rnepekoyascb 06paTHO B OKHO pefakrtopa AaHHbIX.

[MpencTtaBnieHne pes3ynbTaToB

Ha puc. 8.5 n 8.6 NpuBeaAeHbl pparmMeHTbl BbIBOANMbIX Pe3y/bTaToB, CreHepupoBaHHbIe Npo-
rpaMMoii nocne BbINO/IHEHUs wara 56.

MepBoe, Ha YTO HEOBXOANMO 06pPaTUTL BHUMaHWE MPU MHTeprpeTaunmn BbIBOAMMbIX pe3ynbTa-
TOB, — 3TO COOTHOLLEHME 4acTOT (MPOLEHTOB) B CTPOKax Tabnnubl CONPSHXXEHHOCTU. bernbiii
B3rna4, Ha nepsyto TabnvLy roBopuT O TOM, YTO 3TU Be/IMYMHbLI 3aMETHO pasnuuatoTcs. Mopa-
CTPOUHble 6YKBbI YKa3blBalOT, Kakne SUeiiKn B CTPOKE pas3nnyarTca CTaTUCTUYECKN 3HAUYMMO,
a Kakme — HeT. BykBa a B nepBbIX ABYyX fuelikax CBUAETeNbCTBYeT O TOM, YTO OHW He pas-
nnyaroTcs cTaTUCTUYECKN AOCTOBepHO (p > 0,05), a 6ykBa b B TpeTbeli Auelike ykasbiBaeT Ha
TO, YTO YacToTa B Heli OT/IMYaeTCca CTaTUCTMYECKM AOCTOBEPHO OT 4acTOT Kak B MepBo, Tak
1N BO BTOpoW sveikax {p < 0,05). B cooTBETCTBMU C YCTaHOBNEHHbIM hnaxXkom CKOppeKTu-
poBaTtb p-3HauyeHus (MeTon, BoHeppoHM) BBeAeHa MonpaBka, Heo6GXxoAuMas Npu CPaBHEHUU
6onee YeM ABYX fueeK. Pasnnume yacToT B Aueiikax CBUAETENbLCTBYET O TOM, UTO MepPeMeHHbIe
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122 Masa 8. TabnuLbl CONPSHKEHHOCTU 1 KPUTEPUIA X-KBaapaT

rnon 1 xXo66u cBA3aHbl APYr ¢ APYroM. 3TO MOATBEPXAAeTCca cofep)XaHMeM BTOpol Tabnuubl:
OTHOCUTENLHO 60/bLUMM 3HaYeHNEM KpuTepusa X2 (15,405) 1 MasibiM 3HAYEHUEM P-YPOBHS
(p < 0,001), TO ecTb BbICOKOW CTAaTUCTUYECKON 3HaunmmocTblo. CTonb6uataa guarpamma ae-
MOHCTPUPYET, YTO CBA3b MOM U X066M 06YCMNOBMEHA NPEXAe BCEr0 Pas3IMYHbIM OTHOLLUEHWEM
IOHOLLEel 1 aeByllek K BblIGOPY MCKYCcCTBa B KadecTBe X066M. OTMETMM, YTO pe3ynbTaT npu-
MEHEHNS1 TOYHOTO KPpUTepUsa TouHas 3HAUMMOCTb (2-CTOP.) NAEHTUYEH Pe3ybTaTy NPUMEHEHNS
TPaANLMOHHOIO KpuTepus %2(ACMMNT. 3HAYMMOCTL (2-CTOP.)) B CBA3U C TEM, YTO He HapyLUeHbI
YC/OBUSI MPUMEHEHMS KPUTEPUS X2 HET SYeEK C YacToTol meHee 5. Ecnu 6bl ycnoBus npume-
HEHWA 3TOro KpUTepms 66111 HapyLleHbl (CBbile 25 % sueek ¢ 4acToTol MeHee 5), cnefoBano
Obl OPMEHTNPOBATLCS Ha KpUTEPUIA TOYHas 3HaYMMOCTb (2-CTop.).

O BeniMunHe CBA3N NepemMeHHbIX MOXHO CyAUTb N0 CUMMETPUYHBLIM Mepam — 3HauYeHUAM Mo-
kasarteneii ®u n V Kpamepa, KOTOpble aHanornyHbl KoadduumeHTy koppensaumm (Cm. puc. 8.5).
BennunHa 0,392 cBMAETENLCTBYET 06 YMEPEHHOW CBSI3N MeXAy NMepeMeHHbIMU.

Ta6nuuya conpsiKeHHOCTN NoN * xo66m

X0661m
crnopt KOMMbIOTEP  WCKYCCTBO Viroro

non XEH YacTora 15a 193 27 61
% Bron 24.6% 31.1% 44,3% 100,0%

MYX YactoTa 18, 3b 39

% Bron 46,2% 46,2% 7, 7% 100,0%

roro YacTtoTa 33 37 30 100
% Bnon 33,0% 37,0% 30,0% 100,0%

Kavkpas noactpoyHas 6yksa 0603Ha4aeT Habop X066 KaTeropuid, ons
KOTOpbIX MPOMOPLM CTONMBLIOB 3HAYMMO HE pas/iMyatoTcs Mexay co6om

Ha yposHe 0.5
KpuTtepuu xu kBagpat
AcvmnT TouHas TouHas
3HAYMMOCTb 3HaYMMOCTb 3HAYMMOCTb BeposTHOCTbL
3HaueHvie CT.CB (2-ctop.) (2-ctop.) (1-cTop) eTouke

Xun-kBagpar MpcoHa 15.4053 2 ,000 ,000
OTHoLLeHVie 17,504 2 .000 .000
npasaonoao6us
TOuUHbIN KpUTEPUI 16,702 ,000
duepa
JIMHeliHO-NHeliHas 12,6526 1 ,000 .000 .000 ,000
CBA3b
Kor-Bo BanaHbIX 100
HabnoaeHN

a. B 0 (.0%) sueiikax oxugaemas yactota MeHblle 5. MUHUManbHas oxvaaemas yactora pasHa 11.70
b.CTaHAapTU30BaHHasa CTatucTuka pasHa-3,557.

CUMMETPUYHbIE Mepbl

Mpwbn.
3HaueHne 3HAYMOCTb TouHas3HY
HomuHanbHas no (o7} ,392 ,000 .000
V Kpavepa .392 .000 ,000

Kon-Bo Ba/MAHbIX HABOAEHNIA 100

Puc. 8.5. ®parmeHTbl OKHa BbIBOAA MOC/E BbINOMHEHUs Lara 56: Tabnuupl

Ana Tabnuy, 2 X 2 npu HebonbWoOM KonmyecTBe 06beKToB (A0 40-50) cnegyeT NpuUMeHsTb
KPUTEPUIA X2C NONpaBko Ha HEMPEPbLIBHOCTb. A MPU HapyLUEHUU YCNOBUIA ero nNpuMeHeHus
(manasa vyactoTa B Averikax) — TouHbIl KpuTepuii duliepa (2-ctop.).
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124 nasa 8. TabnuLpbl CONPHXKEHHOCTN U KPUTEPUIA Xn-KBaapar

CT. cB. — cTeneHu cBo60oApl, NPou3BeAeHre KONNYecTB rpagaunii NnepeMeHHbIX, YMeHbLEHHbIX
Ha 1 [Nna AaHHOW Tabnunubl COMPSXXEHHOCTU YMCNO cTerneHell cBo6oabl cocTaenseT (2 - 1)
B-1=2

ACUMIMT. 3HAYMMOCTb — aCUMMTOTUYECKAs 3HAYMMOCTb, BEPOSITHOCTbL C/Tly4aiHOCTU CBSI3U UAn
/j-ypoBeHb 3HAUYMMOCTU, TO eCTb BEPOSTHOCTb TOrO, YTO CBS3b SIBASETCA Cy4aiHoi. Yem
MeHbLLUE 3Ta BEe/IMYMHA, TEM Bbllle CTAaTUCTMYECKas 3HAYMMOCTb (4,0CTOBEPHOCTb) CBA3U. Be-
nMunHap <0,05 cBUAEeTeNbCTBYET O CTaTUCTUYECKM 3HAUMMOM pesy/ibTaTe, KOTOPbIi JOCTOUH
coaepxarte/lbHoW MHTepnpeTaumn. ACUMNTOTUYECKAs 3HAUMMOCTb OonpeaenseTca no Tpaau-
LMOHHOMY KpUTEPMIO 3™

TouHasA 3HaYMMOCTb — P-YPOBEHb 3HAYMMOCTU, BbIYNCASIEMbIV TOYHbIM METOAOM, MPUHMMAET-
CA BO BHMMaHue, KOrga ycnoBua NMpUMeHeHUs TPaanLMOHHOIO KpUTepus HapyLleHbl (CBbile
25 % siueek TabnLbl CONMPSHYKEHHOCTM MMEKT YacToTy MeHee 5).

TOuYHbIA KpUTEPUIA PULlepa — BapuaHT TOYHOro MeToAa, KOTOPbIF npumeHseTca Ansa Tabnvy,
COMPSXXEHHOCTU PasMepHOCTbIO 2 X 2.

JINHEeNHO-NNHENHan CBA3b — CTAaTUCTUYECKUIA KpUTEepUiA, onpeaenatoLmin cTeneHb Koppensaumum
Mexay nepemMeHHbIMW. Yaule Bcero pesynbTarbl 3TOr0 TecTa ABNATCA 6€CCMbIC/IEHHbIMU, NO-
CKONbKY MOPSAO0K YPOBHEWN NEepeMeHHbIX He MMEET IOrmyeckoin nHtepnpetaunn. K npumepy,
HET CMbIC/Mla FOBOPUTbL 06 yrnopsAaoyYeHHON CTPYKType Xo66u. Tem He MeHee, ecrim Obl O4HO
M3 NepeMeHHbIX Obl1 YPOBEHb A0X04a, YNOPSAAOYEHHbIV MO BO3pacTaHWio, KOMYEeCTBEHHAs
oueHKa Koppensauum Hecna 6bl BNOSIHE ONpeaesieHHY0 CMbIC/IOBYO Harpysky.

HoMuHanbHas No HOMWUHa/IbHOW — Mepbl CBA3U AN ABYX HOMUHa/bHbIX NepPeMEHHbIX.

dn — KOIPPULMEHT, ABAAKOLWMUIACA MEPON CBA3M OBYX MEPEMEHHbIX, aHasor Koppensuum
MupcoHa. 3HavyeHne ¢ = 0,392 nokasbiBaeT YMEPEHHYHO CBS3b MeXAy ABYMS MepemMeHHbIMU.

V Kpamepa — Kak U KO3(hpuLMeHT K, 3TOT KOIPHULMEHT ABNSETCA Mepoi CBA3N Mexay
OBYMS NepeMeHHbIMU, OHaKO OT/InyaeTca Tem, YTO Bcerga npuHUMaeT 3HaveHus ot 0 go 1
n 6onee npuemnem gns Tabnuy, c df > 2.

3aBeplieHne aHanmsa n BbIXo[,
N3 NporpamMmmbl

OTpenakTupyiiTe COAepPXXMMOe OKHa BbiBOJa B COOTBETCTBMW CO CBOMMU MNPEANOYTEHUAMMU:
CKPOIiTe NIMLLHIO MHOpMaLMio, ncnpasbTe Tabnuubl 1 Np. (cM. pasgen «OKHO BbIBOAA U ero
pefakTMpoBaHue» B rnaese 2). MNpn Heo6xoAMMOCTU OTpPeAaKTUpyiTe AnarpaMmmbl (CM. ria-
By 5).

Ana ganbHenwero MCNob30BaHUA pesynbTaTa BCe COAEPXXMMOe OKHa BbiBOAA WK ero dpar-
MEHTbl MOXHO COXpaHWUTb B (paiinie *.spv, aKCnopTupoBaTb B Apyroi copmar (Hanpumep,
Word), nepeHectn B fokymeHT Word nnu BbiBECTU Ha neyatb (NOAPOOGHOCTM CM. B pasgene
«CoxpaHeHMe, 3KCNopT, NepeHoC 1 NevyaTb Pe3y/bTaToB» rnaBbl 2).

[nsa BbIxoda n3 NporpamMmbl B MeHto ®aiin BbibepuTe KoMaHay Bbixoa.
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9 Koppenauuu

125 MoHATMe Koppenaunn

126 JononHunTenbHbie CBeAEHUA

128 MowaroBble anropuTMbl BblYNCAEHUNN

132 MpeactasneHne pesynbLTaTtos

133 3aBeplueHne aHanmsa v BbIXo4 N3 nporpamMmsl

[Ns BbUMCNEHNS KOPPENAUMIA MexAay AaHHbIMUK B nporpamme SPSS MCMosb3yoTca KOMaH bl
noaMeHo Koppenaumm meHio AHanma. Koppensauus npeacraenseT co60oi BeMUMHY, 3aKNH0YeH-
Hyt0 B npegenax ot -1 oo +1, n o603HavaeTcst 6YKBON I. [TOHATUS «KOPPENsAUUs» N «aAByMep-
Hasi KOpPesnAuus» 4acTo ynoTpebnsioTca Kak CUHOHMMbI, NMocnefHee 03HaYaeT «KOppensums
Mexay ABYMsi MEPEMEHHbIMM» U MOAYEPKMBAET, YTO paccMaTpuBaeTcs MMEHHO OBYMEpPHOe
COOTHOLLEHME. OCHOBHOW KO3(pULMEHT Koppensuun r MNMupcoHa npegHasHadveH A1 OLeHKU
CBA3N MexXAay OBYMS MepeMeHHbIMU, U3MEePEHHbIMU C UCMO/b30BaHNEM METPUUECKON LKa-
Nbl, pacnpefeneHre KOTOpbIX COOTBETCTBYET HOPMasibHOMY. HecmMoTpsi Ha TO 4YTO BeMUU-
Ha I paccunTbIBAETCA B MPEANONOXEHUN, YTO 3HAYEHUs O6ENX MEePeMEHHbIX pacnpenenieHsi
Mo HopMasibHOMY 3aKOHY, (hOpMyna /s ee BblUUC/eHUs AAeT A0BO/IbHO TOYHbIE Pe3ysbTaThbl
N B cllyyasX aHOpPMasibHbIX pacrnpeneneHnii, a Takke Korga ofHa M3 NnepemMeHHbIX sBnseTcs
[OVCKPETHOI. [Ns pacnpeaeneHunii, He SBASIOLWNXCS HOPMasbHbIMU, NpeanoyYTuTe/lbHee No/ib-
30BaThCS PAHrOBbIMU KO3MLUMEHTaMU Koppenauum CnupmeHa wnn Kenganna. KomaHAabl
noZMeHto Koppensuymn rno3BonsioT BbIYNCINTL KaK KO3MUUMEHT MNPCoHa, Tak U KOahdu-
uMeHTbl CnupmMeHa 1 KeHganna. Cyw,ecTBylOT U apyrve Koagh(uLumeHTbl Koppensauuu, npu-
MEHSIIOLLIMECS AN CaMbIX Pa3HbIX TUMOB AAHHbLIX, OIHAKO MX OMWCaHKEe BbIXOAMT 3a pPamMKu
TEeMbl 3TOV KHUW.

[MoHATUE Koppenauuu

Koppensauus, nin KoamUUMEHT KOppensaumMn, — 3TO CTaTUCTMYECKUid MnokasaTtesb BeposT-
HOCTHO CBS3M MeXay ABYMS NepeMeHHbIMW, U3MEPEHHbIMU B eAMHMLAX KO/IMYeCcTBeHHO
WKanbl. B oTAnume oT (yHKUMOHA/IbHOM CBS3U, MPU KOTOPOW KaXAOoMy 3HAuYeHUo OfHoM
NnepemMeHHol COOTBETCTBYET CTPOrO OMpefesieHHOe 3HAaYeHWe APYroii NepemMeHHON, BeposiT-
HOCTHasi CBA3b XapaKTepuayeTcs TeM, UYTO KaXXAO0MYy 3HAYeHWI0 OAHOI NnepemeHHOIR cooTBeT-
CTBYET MHOXECTBO 3HAUYeHWiT Apyroi nepemMeHHol. NpUMepoM BepOATHOCTHO CBA3U ABNSAET-
CSl CBA3b MeX/y POCTOM M BECOM /ofiei. ACHO, YTO OAUH U TOT e POCT MOXET 6biTh Y Mtoaeli
pasHOro Beca, Kak U Hao60pOT. 3HauYeHMe KoahULMeHTa KOppensaumMm MmeHseTcs oT -1 [0 1
KpailiHvne 3HauYeHUs COOTBETCTBYIOT /IMHEHOM (DYHKLMOHA/ILHOM CBA3W MeXAay AByms nepe-
MEHHbIMU, O — OTCYTCTBUIO CBSI3W.

HarnagHoe npepcTaBnieHWe O CBA3W OBYX MepeMeHHbIX AaeT rpaduk ABYMEpPHOro pacces-
HMA — COOTBETCTBYylOL a8 KoMaHAa PaccesHe/Toukv nmeeTcsa B MeHIo Mpadwmka. Ha Takom rpa-
hrke Kaxabli 06bEKT NpeAcTaBnseT coboM TOUKY, KOOPAMHATbI KOTOPOW 3aAaHbl 3HAYEHUAMMN
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OBYX NepemeHHbIX. TakuM 06pa3oM, MHOXECTBO 06bEKTOB MpeAcTaBnsieT co6oi Ha rpaduke
MHOXECTBO ToueK. [0 KOHMUrypauum 3Toro MHOXEeCTBa TOYEK MOXHO CyAuTb O Xapakrepe
CBA3M Mexay AByMsi nepemeHHbIMN.

CTporas nonoxuTenbHas KoOppensuus onpeaensiercs 3HauyeHuem r = 1 TepMWUH «CTporas»
0O3HayaeT, YTO 3HaYeHUsi OA4HOW NepeMeHHO OZIHO3HAYHO OMpeaensTCA 3HAYEHUMUN APYroi
NnepemMeHHON, a TEPMUH «MOJIOXUTENbHAA» — YTO C BO3pacTaHWEM 3HAYeHWU OAHONM nNepemeH-
HOW 3Ha4YeHUNs APYro NepeMeHHON TakXe BO3pacTaroT.

CTporas Koppenaums aBnseTcs mateMaTUyeckoi abeTpakLmeii n NoyT He BCTpedyaeTcs B pe-
aNbHbIX UccnenoBaHNsX. MNMPUMEPOM CTPOroli KOppensuun siBNsSeTCs COOTBETCTBUME Mexay
BpeMeHeM MyTW U NPORAEHHLIM PACCTOSHMEM MPU HEM3MEHHOI CKOPOCTM.

MonoXunTenbHas KOppenauns cooTBeTCTBYET 3HadeHMsM O < I < 1 MonoXnTeNbHyl0 Koppe-
NAUNIO cnepyeT NHTEPNPEeTUPOoBaTh CieAylow MM 06pa3oM: eciv 3HaYeHUs1 OAHOM NepeMeHHo
BO3pacTaloT, TO 3HAUEHUs OPYroii MMeT TeHAEHUM0 K BO3pacTaHuio. YeM Koah(puuMeHT
Koppenauun 6amxe K 1, Tem cuibHee aTa TeHAeHUUs, U Hao6opoT, C NPUBIMKEHNEM KO-
huumeHTa Koppensaumm K 0 TeHaeHUuus ocnabesaer.

MpuMepomM 3HaYNTENbHOW MONOXUTENbHOW KOPPEenaunumn CNy>XuT 3aBUCMMOCTb MeXAy po-
CTOM 1 BECOM 4esnioBeka. CunTaeTcs, YTO B 3TOM c/yyae KOah(ULMEHT Koppenauun r = 0,83.
Cnabas nonoxutenbHaa koppenauuvsa (r =0,12) HabnogaeTca Mmexay Crocob6HOCTLIO Yenose-
Ka K COYYBCTBMIO U peasibHOM MOMOLLbIO, KOTOPYK OH OKa3blBaeT HYXAAKLLMMCS MOAAM.

OTCcyTCTBME KOppenaumn onpeaensetcs sHadeHrem r = 0. HyneBoi KOahpULIMEHT Koppens-
LMW1 TOBOPUT O TOM, YTO 3HAUYEHUSI MEPEMEHHBIX HUKAK He CBS3aHbl APYT C ApyroM. MNpuMepom
napbl BENIMUYNH C HY/NEeBOW Koppensauuei aBnseTca pocT YenoBeka u pesynbtar ero 1Q -Tecra.

OTpuuaTenbHas KOppensums COOTBETCTBYET 3HauyeHusaM -1 < r < 0. Ecnv 3HayeHus ofaHol
nepeMeHHOWM BO3pacTaloT, TO 3HAUYEHUs APYroii MMelT TeHAEHLUMO K y6blBaHMIo. YeM Koag-
PMLUMEHT Koppensaumm 61mxke K - 1, Tem cusibHee aTa TeHAeHLUMs, Y Hao60opOoT, C MPUGINKEHN-
eM KoappuumeHTa Koppensumm K O TeHaeHums ocnabesaeT.

Cnabas oTpuuaresnsHas koppensuus (r = -0,13) HabnOaeTcs MexXay arpeccuBHOCTLIO
uenoBeKa Mo OTHOLUEHUIO K CBOEMY ApPYry W MOMOLLbO, KOTOPYHO OH eMy OKasbiBaeT. Yem
arpeccviBHeli yenoBek, TEM MOMOLIb MeHblle, OAHAKO 3aBMCMMOCTb BblpaxeHa cnabo. Mpu-
MEpOM 3HauuTeNbHOW oTpuLAaTeNbLHOM Koppensaumm (r = -0,73) CAyKUT 3aBUCUMOCTb MeXay
HepBHOI BO36YAVMOCTbIO Ye/I0BEKA U ero SMOLMOHA/IbHOM YPaBHOBELLEHHOCTLIO. YeM Bbllle
OKasblBaeTcs pesy/bTaT ero TecTa Ha BO36YAMMOCTb, TeM 60/ee HU3KUI pesynbTaT UMEeT ero
TECT Ha YPaBHOBELLIEHHOCTb.

CTporas oTpuuartesbHas Koppensuus onpeaensercs 3HauyeHuem r = -1. OHa, TaK Xe Kak
N cTporas MoJsoXuTebHas Koppenauus, aBnsetca abcTpakumeli U He HaxoAuT OTpaKeHus
B MpaKTUYecKUX uccneaoBaHusx. MpumMep, WANIOCTPUPYIOWKIA CTPOTylo OTPULATE/NbHYIO
KOPPEensaumio, MOXHO B35iTb M3 LUIKO/ILHOTO yYye6HMKa (OU3MKK: MPU PaBHOMEPHOM OBWKEHUU
paccTosiHMe paBHO MPOWU3BEAEHUI0 BPEMEHU Ha CKOPOCTb. Mpu 3a4aHHOM pPaccTosHUU BpeMmst
N CKOPOCTb ABMAIOTCA O6PATHO MPOMOPLMOHA/IHLIMK BE/IMYMHAMM: YTOGLI MPONTU MyThb 3a
NofIoBUHY BPEMEHU, HEO6XOAMMO UATU BABOE BbicTpee.

JlononHnTEenbHLIE CBeaeHund

JinHeliHaa 1 KPUBONMHEWHas Koppensaunm

OCHOBHOW KO3(hhu1LMeHT Koppensauun r MNMupcoHa aBnseTca Mepor NPsMOSIMHENHOW CBA3W
MeXay MepeMeHHbIMWU: ero 3Ha4yeHUst JOCTUraloT MakCMMyMa, Koraa TOUKW Ha rpadmke ABy-
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MEPHOro paccesHns nexart Ha OAHOW NPAMOW NNHUN. B peasibHOW XM3HW OTHOLIEHUS MeXay
nepemMeHHbIMM YacTO OKa3blBAlOTCS HE TO/IbKO BEPOSTHOCTHLIMMU, HO Y HEMPAMONMHENRHbIMY,
MOHOTOHHBLIMU WX HEMOHOTOHHbIMU. ECNU CBA3b HenuHeliHas, HO MOHOTOHHas, BMECTO T
MupcoHa cneayeT UCMNo/b30BaTb PaHroBble Koppensumi CnupmeHa unm Kenganna.

Hepenko cBsisb MexAy ABYMSI MEePeMEHHbIMU SIBAAETCS He TOIbKO HEeNMHEWHOMW, HO U He-
MOHOTOHHOI. B kauyecTBe npumepa pacCMOTPUM TakuMe fABa (hakTopa, Kak HepBHOe BO3-
6yXaeHne nepen 3K3aMEeHOM M YCMeLWHOCTb ero cgaun. MccnegoBaHmMsi MOKasbiBalT, UTO
CTYAEeHTbl, UCMbITbIBaOLL e YMEPEHHOE HEPBHOE BO30YXAEHME, UMEKT Hausyudlle pesysb-
TaTbl Ha 3K3aMeHaX, B TO BpPEMSl KaK O4YeHb CMOKOUHble WIN O4YeHb HEPBHble CTYLEHThbI
cOalT 3K3aMeHbl 3HaUNTebHO Xyxe. Ecnn no ocm abecymcc OTNOXUTbL CTeENeHb HEPBHOrO
BO36y)XAeHus, a Mo ocu opauHaT — pes3ynbTaTbl CAA4YM 3K3aMEeHOB, rpacuK 3aBUCUMOCTU
MeXxay HUMU npumeT Bua, 6/n3kuii K nepesepHyTol 6ykse U. Mpwu atom nobor Koag-
OULNEHT KOpPEenauuun, BblYUCNEHHbIW ANA 3TUX BE/IMYMH, OKaXeTCs BeCcbMa HU3KUM. ITO
06bACHAETCA TeM, YTO ANA HEMOHOTOHHbIX OTHOLUEHWI HYXHbl Apyrue MeToAbl OLLEeHKU
Koppensumn. HacTMYHO Mbl KOCHEMCS 3TUX MeToAoB B rnaeax 15 u 16, NOCBALLEHHbLIX BU-
[aM perpeccuoHHOro aHaamsa.

Mpexae Yem OLEeHMBaTbL KOPPENALUMIO ABYX NepPeMEHHbIX, PEKOMEHAYeTCs MOCTPOUTb rpadmk
3aBMCUMOCTU MEX/Y HUMN — rpaduk ABYMEPHOro paccesHus. Ecnu rpaduk AemMoHCTpupyeT
MOHOTOHHOCTb CBSI3W, A1 BbIYNC/IEHUA KOPPEeNsuunM MOXHO MCMO/b30BaTh KOMaHAbl noj-
MeHIo Koppernaumn.

PaHroBsble Koppensauum

Kak yxe oTmeuasiocb, HEOGXOAUMOCTb B MPUMEHEHUN PAHIOBbIX KOPPENALUUA BO3HUKAET
B [IByX C/ny4yasx: Korga pacripefefnieHve xoTs 6bl ofHOl W3 ABYX MEPEeMeHHbIX He COOoT-
BETCTBYET HOPMa/lbHOMY U KOTZa CBA3b MeXAy NepemMeHHbIMU SIBNSeTCs HeUHenHo (Ho
MOHOTOHHOI). B 3TUX cnyvyasX BMecTO Koppenauuu r NMpcoHa MOXHO BblGpaTh paHroBble
Koppensuuu: r CnupmeHa nu6o T (tay) KeHganna. PaHroBbIMy OHU SIBASIOTCS MOTOMY, YTO
nporpamma npeaBapuTesisHO paHXupyet nepeMeHHble, MeXay KOTOPbIMU OHW BblUMCAA-
toTCS.

Koppensyuto r CnnpmeHa nporpamma SPSS BbluncnseT cregylowinm obpasom. CHavana ne-
pemMeHHble NepPeBOAATCS B PaHru, a 3atem K paHram rnpumeHsetca gopmyna r NMupcoHa. Takum
o6pasom, I CnupMeHa MHTeprnpeTupyeTca no aHanoruu c r NupcoHa. NHave geno o6cTtomTt
C Koppensumeli T KeHganna, kKotopas MMeeT BEPOATHOCTHYIO Mpupoay.

PaccMOTPUM MPUHLUN BbluMcieHUa T KeHaanna Ha npumepe. MNpeanonoxnm, oLeHnBaeTcs
CBSi3b MeX/ly pOCTOM M BECOM B rpynne e, NpeaBapuTelbHO paHXMPOBaHHbIX MO 3TUM
nepemMeHHbIM. Torga npu cpaBHEHUW NOOGbLIX ABYX 4Ye/I0BEK W3 3TOW rpynnbl BO3MOXHbI
[Be cUTyauun: ofiHOHarnpaBfieHHOe M3MeHeHMe MepeMeHHbIX (CoBMaaeHue), Korga u pocT,
M BeC OAHOro 6osblle, YeM APYroro, U pasHoHanpaB/ieHHOe U3MeHeHWe (MHBepcus), Koraa
pocT BTOporo 6osblie, a BEC — MeHbLUe, YeM MepBoro. MNepe6paB Bce napbl UCMbITYEMbIX,
MOXHO OL,EeHUTb BEPOSITHOCTbL coBnageHuin (P) v BepoAaTHOCTL MHBepcuii (Q). Koppenauus
KeHpanna — aTo pa3HOCTb BEPOSITHOCTEWN COBMafeHni n nHeepcuii: T =P - Q. Mo 3HayeHuo
Koppensaumn KeHganna MOXHO Bcerga BblYNCINTL BEPOSITHOCTbL coBnageHuii (P = (1 +T1)/2)
n nHeepcnii (Q = (1 - 1)/2). Hanpumep, ecnn Koppensyms mexay poctom n secom T = 0,5,
TO BEpPOSITHOCTb COBMaZeHuit (4em 6Gonblue pocT, Tem 6onbwe Bec) P = 0,75, a BepoAaT-
HOCTb UHBeEpPCUI (4em 6osblie pocT, TeM MeHblle Bec) Q = 0,25. Taknm 06pa3oM, BaXKHbIM
npenmMyLLecTBOM Koppensuun T KeHganna aBnaeTcs ee oTYeTNMBas BEPOATHOCTHAs MHTep-
npetauus.
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3HAYNMOCTb

Kak 1 60MbWNHCTBO CTAaTUCTUYECKNX Mpoueayp, KOMaHAbl noameHo Koppensauym Hapsgy
C onucartesibHbIMU CTaTUCTUKaMM (KOPPEeNsaumMaMun B JAHHOM Criyvyae) BblYNCNAT NX YPOBEHb
3HAYNMOCTU. HanNOMHUM, 4YTO YPOBEHb 3HAYMMOCTM ABASETCA MEpPOM CTaTUCTUUYECKOW [0CTO-
BEPHOCTW pe3ynbTaTa BblYUC/EHWN, B OAHHOM Cryyae KOppensauuu, U CAY>XUT OCHOBaHWEM
AN nHTepnpeTaunn. Ecnn nccnegoBaHne nokasaso, YTO YPOBEHb 3HAYMMOCTU KOppenauumn
He npesbiwaeT 0,05 (p <0,05), 3TO 03HAYaEeT, YTO KOPPENAUUa ABASIETCA C/y4yaiHO ¢ Bepo-
ATHOCTbIO He 6onee 5 %. O6bIYHO 3TO CTAHOBUTCA OCHOBaHMEM A5 BbIBOAA O CTATUCTUYECKOM
[0CTOBEPHOCTU Koppensaumn. B npoTusHom crniyyae (p > 0,05) cBA3b Npu3HaeTca ctaTuctuye-
CKM He[OCTOBEPHON N He NOAJMEXMUT CoAepXaTeNbHOM nHTeprnpeTauum.

SPSS nos3BonseT onpeaensatb ABa TecTa 3HAYMMOCTU: OOHOCTOPOHHWI M OBYXCTOPOHHMWIA.
OG6bIYHO NCMONb3YeTCs ABYXCTOPOHHUIA TecT 3HauUMMOCTU. HO ecnu Bbl 3apaHee 3HaeTe Ha-
npaeneHne Koppensumy — NnonoXnTesbHOe UAN oTpULAaTeNbHOe — 1 Bac UHTEpPecyeT TO/bKO
O[HO U3 HUX, MOXHO MCMNO/b30BaTb OAHOCTOPOHHMI TECT 3HaUMMOCTU. O HAKO Takas cuTya-
LM BCTpeuyaeTcs PeaKo, a ecii U BCTPevaeTcs, TO NPaBoOMepPHOCTb OAHOCTOPOHHE NPOBEpPKM
C TPyAOM NoAnaeTcs 060CHOBaHUIO.

YacTHast koppensaums

MoHATME 4YacCTHOWM KOoppenauMu CBA3aHO C KoBapuauumeli. 34ecb Mbl YNOMWHAEM YacTHYo
KOppenauuio Nuillb Kak oAHy M3 KoMaHg, noameHo Koppensumn. CyTb 4acTHO Koppens-
LMK 3akovaeTcs B cneaytoweM. ECnv Ape nepemMeHHble KOppenupytoT, BCeraa MOXHO npea-
NMoMIOXNTb, YTO 3Ta Koppenauus o6YCc/oB/feHa BAUSHUEM TPETbel MepeMeHHON Kak obluei
NPUYMHLI COBMECTHOI WM3MEHUMBOCTU MEPBLIX ABYX MNepeMeHHbIX. [N MpoBepKn 3TOro
NnpeAnonoXeHns A0CTaTOYHO MCKOUUTL BAMAHUE 3TOW TPETbei NnepemMeHHol 1 BbIUYNMCAUTL
KOPPEeNAUunio AByX NepeMeHHbIX 6e3 yueTa BUAHWA TpeTbei nepeMeHon (Mpu (PUKCUpPOoBaH-
HbIX ee 3HauyeHuax). Koppenauus, BbluMC/eHHass TakMM 06pa3oM, M HasbiBaeTCs YaCTHOM.
Hanpumep, Npy nccnefoBaHMK CBA3WM MEXAY CKOPOCTbIO YTEHUS U 3PE/IOCTbI0 MOPasibHbIX
CY)ZEHWii y neteli pasHOro Bo3pacta HaBepHsKa 6yaeT o6Hapy)XeHa Koppenauus aTux AsyxX
nepemeHHbIX. OTBET Ha BOMPOC, CBSA3aHbI /I OHW HEMOCPeACTBEHHO WX CBA3b 06YC/IoB/EeHa
BO3pacToM, MO3BONSET AaTb yacTHas Koppensuus. EcAu npuv UKCUPOBAHHbLIX 3HAUEHUAX
BO3pacTa 4YacTHass Koppensaums CKOPOCTUM UTEHUS U 3PesiocTU MopasibHbIX CYXAEeHWi npu-
6MKaAeTCs K HY/H0, MOXHO 3aK/HUYNTb, YTO CBS3b MeXAy 3TMMU MepeMeHHbIMU o06ycrioB/e-
Ha BO3pacToM.

ﬂomarosuezynopMTMblBuqmcneHmﬁ

B nowarosbix npoueaypax npueeaeHbl HECKONbKO MPUMEPOB, UAMOCTPUPYIOLLUX NpUMEHe-
HMe KoMaHA noamMeHto Koppensumn. B kauvecTse hairinia AaHHbIX ncnonbdyetcs can exOl .sav.
CHauvana BbINOJIHATCSA TPY NOATOTOBUTENbHbIX LWara. 3TU Wwarn No3BoNsT NOAroToBUTbL pa-
6ounii thaiin gaHHbIX, 3aNycTUTL Nporpammy IBM SPSS Statistics 20 1 oTKpbITb (hain (B AaHHOM
cny4yae ex0l1 .sav). NowaroBbie MHCTPYKLUN ANa 3TOro npouecca npmeeaeHs! B rnase 4 (c. 55),
a noApo6Hble pa3bACHEHUA — B rnase 2.

Mocne 3aBeplueHUs wWara 3 Ha 3KpaHe A0/HKHO MPUCYTCTBOBaTb OKHO pefaKTopa AaHHbIX CO
CTPOKOW MEHIO 1 3arpy>XeHHbIM hansiom exOl .sav.
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LWAT 4 B MeHIO AHanu3 Bblbepute KOMaHAy Koppensumm »MapHble. MNa akpaHe MOABUTCA
[MaioroBoe okHo MapHble Koppensuum (puc. 9.1).

[NepemMeHHble; | Mapametpbi, |

£ on ByTCTper...
£ «nacc

By3
N x0661m

cyeT Byme (Te...
umncnoBble psa

KoadhdpuumeHT* koppenaymm— -— m-- -

110 MupcoHa M Tay-bKeHganna O £nupmaHa

Kpwepwuii 3Hauumoe!t-———-— — — -

\® [ABYXCTOPOHHWIA O OfHOCTOPOHHMIA

0 MeTuTb 3HauMMble Koppensaumm

| OK Bcraka i C6poc OTmeHa Cnpaska

Puc. 9.1. Ananorosoe okHO [MNapHble Koppenauuu

OKHO TMapHble Koppenauuy Mo3BO/IsSieT HacTpamBaTb MapaMeTpbl BbIUMCIEHUS KOPPEnsuuii.
B N1eBOM CMUCKe COAEPXaTcs MMeHa BCEX MEePEeMEHHbIX, UMEIOLLMX YNC/IOBOM TUM. CTPOUHbIE
nepemMeHHble A1 KoMaHabl Koppensuym »apHble HeoCTyMHbI.

UTO6blI BbIGPaTb MEPEMEHHbIE O/ BbIYMCEHUS KOPPEenauuu, ux TpebyeTcsa MnepemMecTvTb
B nose MepeMeHHble MpU NMOMOLUN KHOMKW CO CTPEnKoii. ECNM HECKONbKO HYXHbIX MNepe-
MEHHbIX pacrnofiaratoTcs B UCXOAHOM CMMCKe APYr 3a APYroMm, Bbl MOXeTe, HaBeAs yKasaTtesb
MbILLIM HA BEPXHIO M3 HUX U HaXKaB KHOMKY MbIlW, NEPEMECTUTL yKasaTeslb Ha HWKHIo
nepemMeHHyt0 U OTNYCTUTb KHOMKY MbIWK, TEM CaMbiM BblAeNMB cpasy HECKO/IbKO nepemeH-
HbIX.

B o6nactn KoadhhmumeHTbl Koppensiumm no ymMonyYaHuio ycTaHoBneH hnaxok MupcoHa. Ecnun
TpebyeTcsi BbIYMCMNTL PaHroBble KOpPPEnsuuu, TO cneayeT yCcTaHOBUTb hriaxok CrnvpmeHa
n (nnun) Tay-b KeHganna. MoxxeTe ycTaHOBUTbL BCe TPU (hiaxkKa, YTOOblI MMETb BO3MOXXHOCTb
CpaBHMBaTbL TPU KO3(hULMeEHTa KOppenaumm Ans pasnyHbiX pacnpeaeneHunii gaHHbIX.

MepekntoyaTens Kputepuii 3HAUMMOCTM MO YMOMUYaHWIO YCTAHOB/IEH B MOJIOXeHWe [ByXCTOPOH-
HUIA. ECNN Bbl 3apaHee YBepeHbl B HanpasneHnn (3Hake) Koppensauumn, To MOXeTe YCTaHOBUTL
ero B nosioxeHve OAHOCTOPOHHMWIA.

dnaxokK MeTuUTb 3HaUMMble KOPPeNsuumM No yMON4aHWIKO YCTaHOB/EH. 3TO O3HauyaeT, YTO Kop-
pensunn, BblYMCAEHHbIE C YPOBHEM 3HaumumocTu oT 0,01 go 0,05, 6yayT nOMeyeHbl OAHOM
3Be3404KOI (*), a c ypoBHeM 3HaummocTn oT 0 go 0,01 — aBymMs 3Be3goukamm (**). BHe 3a-
BMCMMOCTUN OT 3HAYMMOCTU B BbIBOJ, BKIHOUAKTCA KO3IMDULMNEHTbI KOPPENaLnum n p-ypoBHHU,
BblYMC/IEHHbIE C TOYHOCTbIO A0 TPeX 3HaKOB MOC/e 3ansTol, a TakKe KO/IMYeCTBO OOLEKTOB,
y4yacTBOBaBLUMX B npoLeaype.
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B npumepax, NpvBefieHHbIX B 3TOW rnaeBe, Mbl 6y[eM NMosb30BaTbCA KO3IMMPULMEHTOM Koppe-
naunn NupcoHa, ABYCTOPOHHUM KPUTEPMEM 3HAUMMOCTM, a TakKXe MomeuyaTb 3Be3[04KaMu
3HauMMble Koppenauun. Ecnu B BalUX UCCNeAoBaHUAX MOHAA06UTCA UCMO/b30BaTh MHYIO
KOH(UIypaLmio MnapameTpoB, Bbl CAMU CMOXETE J/IEFKO WX HAcTPOUTb, YCTAHOBUB HYXHble
hnaxkn n nepeknoyatenn. OTMPaABHON TOUKOW MPU BbINOMHEHUW BCEX MPUMEPOB CAYXUT
[OManoroBoe okHo MapHble Koppensumn.

WAr 5 Ha aToM Liare Mbl CO343MM KOPPENALMOHHYIO MaTpuLy A8 nepeMeHHbIX TecTl....

TectS C BbluMC/IEHMEM Koppensaumidi MupcoHa. Mocne BbiMnonHeHus wara 4 [O/MKHO

6bITb OTKPbLITO AMANIOroBOe OKHO [MapHble Koppenaumn (M. pyc 9.1).

1 LUlenkHUTe Ha nepemMeHHol cyeT B yme [TecTl], uTo6bl BblAENUTL ee. YaepKmsas
knasuLy Shift knaBmaTypbl, WENKHWUTE Ha NepeMeHHOM KpaTKoBpeMEHHast MamsTh
[recTS] Ans BbIAENEHNA rpynnbl NEPEMEeHHbIX TecTl, ..., TecTs.

2. HaxaTtmem CTpesnikv MeXxay OKHamy MepeHecuTe BblAeNeHHYH0 rpynny rnepemMeH-
HbIX B OKHO NepeMeHHble.

3. LenkHute Ha KHormke OK, UTOGbl OTKPbLITh OKHO BbIBOAA.

KHonka MapameTpbl NO3BOMSET 334aTh AOMOMHUTE/IbHbIE NAapaMeTpbl Koppenauuu. MNpu wenuke
Ha 3TOI KHOMKe OTKPbIBAeTCs ANAIOroBOe OKHO MapHble Koppenauum: MapameTpsl (puc. 9.2).

MapHble Koppensumn: MapameTpbl *]

CraTtucTkmn
| C3peeHne 1 cTaHOAPTHbIE OTKIOHEHMs!

|0 CymMBbI NepeKpecTHbIX MPoM3BeAeHNIA OTKIIOHEHIA 1 KoBapuaLm
MponyuleHHble 3HAYEHUA— ——  ——  —— = e———————
® Wckntoyatb HabMHoAeHVS MnonapHoO

0 Vexmouats HaboAeHNs LIENIMKOM

Mpogonxutb jj OTmeHa j Cnpaska

Puc. 9.2. nanorosoe okHO lNapHble koppenaumun: MapameTpbl

B o6nactu CTaTUCTUKV ecTb ABa (h/laxKa, ynpasnsouwme oTo6paxeHneM CTaTUCTUYECKUX Be-
NUNH: CpefiHve M CTaHAAPTHbIE OTKIOHEHMS! U CyMMbl NEPEKPECTHbLIX NPOU3BEAEHI OTKIOHEHWIA
1 koeapvaumm. Mepeksovatenb MPonyLIEHHbIE 3HAYEHMS] MOXHO YCTaHOBUTbL B OAHO U3 ABYX
NosIOXEHW N TeM caMblM BbI6paTh CMNOCO6 UCKOUEHUS O6BEKTOB, COAEPXKALLIMX MPOMYLLLEeH-
Hble 3HaYeHUs. YCTaHOBKa B NMoMoXeHue VickntouaTb HabMoaeHUs MonapHo o3HadaeT, uTo, ecnm
Nnpy BbIYUCIIEHUN KOPPENALMM MeX/y MNapoi nepeMeHHbIX A5 Kakoro-Hubyab o6bekta 06-
HapPYXXUTCA OTCYTCTBYlOLLEe 3HayeHue, 06LEKT GYAET UCKIUYEH U3 BblUMC/IEHUS, HO TO/bKO
ONs 9TONM napbl NepeMeHHbIX. B pe3ynbTaTte MOXET oKas3aTbCs, UYTO A/ pasHbiX nap nepe-
MEHHbIX KO3((ULIMEHTbI Koppensunn 6yayT BblUMC/EHbI C Pa3HbIM KO/IMYECTBOM OGbLEKTOB.
Mpu ycTaHOBKe MepeksoyaTens B MosnoxeHue VckodaTb HabMoaeHns LIENIMKOM MnporpammMa
nepes, HayasloM BbIYMC/INTENILHOIO MPOLIECCa UCKTIOUYUT M3 PACcCMOTPEHMSI BCE O6bEKTbI, CO-
Aepxalline XoTa 6bl 0IHO OTCYTCTBYHOLLLEE 3HAYeHNe. B No6oM cryyae paspelleHue npo6nemsl
OTCYTCTBYIOLLMX 3HAYEHWI Nydlle BbIMOMHUTL A0 Hauasa aHamnsa.

B npuBedeHHOM MNpuMepe Mporpamma reHepupyeT KBagpaTHYH KOPPEensuMOHHY Matpuuy.
Hepeako uccnegoBaTento HEO6XOAUMO BbIUMC/IUTL He BCE KOPPENAuMMU, a TONMbKO UX YacTb.
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Hanpumep, MOXHO NpeacTaBUTb CUTyaL Mo, KOr4a BO3HUKAeT Heob6XoAMMOCTb HalTu Koad-
PULMEHTbI KOpPPensaunun mexay OAHOM nepemMeHHolr n 12 ApyrMMu nepemMeHHbIMWU, TO eCcTb
BbIYNC/TNTb HEKBAAPATHYIO KOPPENALMOHHYI0 MaTpuLy. BO3MOXHOCTN KOMaHA, nogMeHo Kop-
pensuus He NO3BOMAT 3TOro Aenatb. KOHeYHO, MOXHO CHavyana NosyynMTb KBagpaTHYH Kop-
pensunoHHyto matpuuy (13 x 13), 3aTteM ybpaTb AULWIHME CTPOKU M CTON6LbLI NpYM NOMOLLY
pepakTopa Tabnuy, (cM. rnaey 2, pasgen «OKHO BblBOAA U €ro pefakTupoBaHue»). Ho npolle
nocTynuTb MNO-ApPYyroMy — co3aatb KOMaHAHbIA dhaiisn.

Ana co3gaHua KOMaHOHOro ¢halina MOXHO OTKPbITb OKHO pefakropa CUMHTakcuca, Bblbpas
komaHay Cosgatb »CuHTakcuMc B MeHio ®aiin. Torga npuaeTcs BPY4YHYH BBOAWTL BCE HEOO-
XoAMMble KOMaHAbl. HO B Hawem cnyyae npole OTKPbITb pefakTop CUHTakKcuca Haxkatuem
KHOMKW BcTaBka AnasioroBoro okHa MapHble Koppenaummn (cMm. puc. 9.1). Ecnv nepemMeHHble A1
aHann3a 3afiaHbl, MPY HaXaTUM Ha KHOMKY BCTaBka OTKPbIBAETCA OKHO pefakropa CUMHTakcuca
(puc. 9.3). OcTaeTcs NMULWb BHECTM HEOOXOAMMbIE U3MEHEHMSA B Y)XK€ CYLLEeCTBYIOLLMIA KOMaHA-
HbI halin cuHTakcuca.

A ‘Pepexiop cnTdKcucdl - Pegaktop cuHTakcuca IBM SPSS Statistics Ja]l_x]
®aii Mpas By, AaHT Mpeoiipasc Axan Mpsmoli map| Mpadl £epel 3any WHctpyme £ CripaE
am'ni B «r-aTgfa'sagraa=>"" b Y -~

TW B E3HB e B W O AxveHo: |HabopaaHHbX1

DATASET ACTIVATE

CORRELATIONS DATASET ACTIVATE H360paaHHbIx!

1
2
3 CORRELATIONS

4 /VARIABLES=tecT 1 TecT2 TecT3 TecT4 TecT6
5 /PRINT=TWOTAIL NOSIG

6 » /MISSING=PAIRWISE.

Mpoueccop IBM SPSS Statistics roTtos In 6 Col 20
Puc. 9.3. OkHO pefakTopa cuHTaKcuca

UYTo6bl BbINOMHUTL BBEAEHHYHD KOMaHAy, €e HYXHO BblAeNNTb W LLEeNKHYTb Ha KHOMKe Co
cTpenkoli 3anycTuTb BblAENEHHbIA (hparMeHT MaHenM WUHCTPYMEHTOB. BTOpoii BapuaHT 3any-
CcKka — BblbpaTb B MeH KoMaHay 3arnyck »Bce. MimeiiTe B BUAy, 4TO N06OM MNpOMyLLEHHbIN
3HaK, BK/Il0Yas 3aBepLuaroLlyt0 TOYKY, UM HEBEPHO HarvcaHHOe CMOBO MpuBeAyT K Bblaaue
nporpammMomn coobueHns 06 oLnobKe.

WAl 5a Ha aTom ware Mbl CO3430MM KOPPENsSLMOHHY0 MaTpuly MupcoHa pasvepom 1x5,
npeaHasHauyeHHyl0 A1 OLEHKN CTerneHu 3aBUCMMOCTM MepeMeHHOl OTMeTKa2 ot
nepemMeHHbIX TecTl, ..., TectS. Mocne BbINOMHEHUS wara 4 AO/MKHO 6biTb OTKPbLITO
[Avianoroeoe okHO [MapHble Koppensumm (M. pyc 9.1). ECn Bbl YCNenn ¢ HAM ropa-
60TaThb, OUMCTUTE €ro LLEMYKOM Ha KHorke CGpoc.

1 UWenkHMTe Ha NepeMeHHO cHeT B yme [TecTl], YToGbl BbIAENUTL ee. YaepKuBas
Knasuuly Shift KnaBnaTypsl, LLENKHUTE HA NEPEMEHHOM KpaTKOBPEMeHHasH NamsiTh
[recT5] uNs BblAENEHUS TPYNMbl NepemMeHHbIX TecT T, ..., TecTs.

2. HaxaTneM CTpeniky Mexzy OKHaMu MepeHecuTe BblAeNeHHYO rpynny nepeMeH-
HbIX B OKHO [lepemeHHble.

3 HaxmuTe KHOMKy BcTaBKa — OTKPOETCA OKHO pefakTtopa CuHTakcuca (CMm.
pvic. 9.3).
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4. B CTpOKe, rge nepeyvncrieHbl rMepemMeHHble, Mexay MMeHamun TecTS U OTMeTKa2
BBeAuTe C Knasmatypbl komaHgy WITH Tak, 4Tobbl O 1 nocne Hee OCTaBa/IUCh
npo6es.!:

CORRELATIONS

/VARIABLES=TecTl Tect2 Tect3 Tect4 Tectb WTH ormvetka2
/PRINT=TWOTAIL NOSIG

/MSSING=PAIRWISE

5. BblbepuTe B KOMaHAHOW CTpPOKe KOMaHAy 3anyck »Bce mnn Bblgenute BCHO KO-
MaHAy N1eBOW KNaBULLIEH MbILIN W LWENKHUTE Ha KHOMKe 3anyCTuTb BblAENEeHHbIV
hparMeHT naHenm UHCTpPymMmeHToB. KomaHaa 6yAeT BbINOMHEHA N OTKPOETCA OKHO
BbIBOAA.

B npuvBegeHHOW 34eCb KOHCTPYKLMU MOXHO MNPOM3BO/IbBHO U3MEHSATb MMEHa MepeMeHHbIX.
JonyckaeTca noboe KONMYECTBO MEPEMEHHbIX Kak A0, TakK M nocne knwyeBoro cnosa WITH.
MepemMeHHble, NepeyncieHHble Ao cnosa WITH, cocTaBAT CTPOKM HOBOW KOPPENALMOHHON Ma-
TpUUbI, a Nepeyvnc/ieHHble Nocae Hero — cTonbupl. Ecnm Ha 3akpaHe MNOSIBUTCA cooOLieHne
06 owmnbke, TO, CKOpee BCcero, IM60 HEBEpPHO BBEAEHO VMMS MEPEMEHHON, M60 3abbiTa TOUKa
B KOHLe KOMaHApl.

Mocne BbINOMNHEHMA wWara 5 i 5a nporpaMMa aBTOMAaTMYeCcKM OTKPbIBAET OKHO BblBOAA.
[Ona npocMoTpa pes3ynbTaToB B HEM MPW Heo6XOAMMOCTU MOXHO BOCMO/b30BATLCA BEPTU-
Ka/lbHOW M rOpU3OHTa/IbHOM MosocaMu NPOKPYTKU. O6paTUTe BHUMAHME Ha CTaHAapTHYH
CTPOKY MEHIO B BEPXHE YacTy OKHa BblBOAA: €e NPUCYTCTBME MO3BO/SET BbIMOMHATL /H0GbLIE
CTaTUCTUYECKME onepaumn, He nepektoyasicb 06paTHO B OKHO pefakTopa AaHHbIX.

MpeacTtaBneHne pes3ynbTaToB

®parMeHT BbIBOANMBIX AaHHbIX, CFEHEPUPOBAHHBIX NPOrpamMMoii nocse BbIMOHEHWS wWara 5,
npviBeseH Ha puc. 9.4.

O6paTnTe BHMMaHWe Ha CTPYKTYpPY MpeAcTaBfeHHOM Ha pUCyHKe Tabnunupl. BepxHee 3Hauve-
HUe B Kaxaoli sueiike Tabnnubl ABNSETCA KOIPMPULMEHTOM KOPPENALMN MeXay ABYMS COOT-
BETCTBYIOLLMMW NepeMeHHbIMU, BbIYUC/IEHHbLIM C TOUHOCTLIO A0 TPEX 3HAKOB Moc/e 3ansToi.
Cnepnytouiee 3HauyeHve NoKasbiBaeT YPOBEHb 3HAYMMOCTU 3TOM0 KO3hULMeHTa Koppensaumu.
HuXHee 3HaYeHne paBHO KO/MYECTBY O6bEKTOB, y4acTBOBABLUMX B BblYMCNEHUN KO3 ULU-
eHTa Koppenauun. Mpu HaNMuMn NPOMYCKOB B aHA/IM3NPYEMbIX AaHHbIX 3TO YMC/IO B PasHbIX
Avelikax MOXeT 6biTb pa3HbIM. Hagnucy nog Tabnuuein NosSICHSAT CMbIC/T CUMBOJIOB * U **,
NCMO/b3yeMbIX B KAYECTBE METOK /1711 HEKOTOPbLIX KO3((ULIMEHTOB KOppensaLmm, u coaepxar
NH(OpMaLMio 06 YpOBHE 3HAUMMOCTH.

Kak ferko 3aMeTuTb, Ha rNaBHOM AvaroHany Tabnnubl Nexart eauHUYHbIe 3HaYeHUsa Koaddun-
LMEHTOB KOppenauum Ans Bcex nepemeHHbIX. CMbICN 3TOro pesynbTaTa NPOCT: Kaxaas nepe-
MeHHasi UMeeT CTPOTryo MOMIOXUTE/bHYIO KOPPENALMI0 caMa ¢ COGOMA.

Mocne BbINOMIHEHMSA Wara 5a ¢ UCMOoMb30BaHUEM pefaKkTopa CUHTakcuca 6yaeT nosyyeHa Ta-
6/11ua pesynbLTaToB, NpeacTaBneHHas Ha puc. 9.5.

3HauMmasi NoNoXnTeNnbHasa Koppensaums B 3Tol Tabnuue HabnoaaeTcs, B YaCTHOCTU, MeXay ne-
pPeMeHHbIMU KpaTKoBpeMeHHasi NamsTb (TecT5) n otmetka? (r = 0,294, p = 0,003). 3TO O3HavaeT,
4TO YeM flyylle KpaTKOBPEMEHHas MaMsTb, TEM Bbllle CpefHAs OTMeTKa 3a BbIMYCKHOM Kracc.
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Koppensauun

yncoBble 0CBeAOM KpaTkoBpeme

cyeT Byme pAgp! CNoBapb  JIEHHOCTb  HHas NamsTb

cueT Byme Koppenauys MpcoHa 1 436" -051 -134 ,017
3HY. (2-CTOpOH) .000 .617 ,185 ,867

N 100 100 100 100 100

4yncnoBble pAapl Koppenauus MupcoHa 436" 1 -196 -153 ,015
3Huy.(2-CTOpPOH) .000 ,050 127 ,886

N 100 100 100 100 100
cnosapb Koppenauus MupcoHa -061 -.19% 1 4417 483"
3Hu.(2-CTOPOH) ,617 .050 .000 ,000

N 100 100 100 100 100
0CBEJOM/IEHHOCTb Koppensuus MupcoHa -134 -153 441" 1 475"
3HY.(2*CTOPOH) 185 127 ,000 ,000

N 100 100 100 100 100

KpaTKoBpeMeHHas Koppensauusa MupcoHa ,017 .015 483" 475" 1

namsiTe 3HY.(2-CTOPOH) ,867 .886 ,000 ,000

N 100 100 100 100 ©o

** Koppenaums 3Haumma Ha yposHe 0 O1 (2-CTOpoH )

Puc. 9.4. dparmeHT OKHa BbIBOAA MOC/E BbIMOMHEHNA LWara 5

Koppenauun
oTMeTKa2
cYeT Byme Koppensauus MupcoHa ,030
3HY.(2-CTOpPOH) 430
N 100
4mMcnoBble paap! Koppensuus MNMupcoHa 114
3HY.(2-CTOpPOH) ,258
N 100
Cnosapb Koppensauus MNMupcoHa ,040
3HY.(2-CTOpPOH) .692
N 100
0CBEJOM/IEHHOCTb Koppensauus MNMupcoHa 257"
3HY (2-CTOpPOH) ,010
N 100
KpaTKoBpeMeHHas Koppensauus MNMupcoHa ,294"
namsTb 3Huy.(2-CTOpPOH) ,003
N 100

Koppensuus 3Haunma Ha yposHe 0.01 (2-CTOpOH.).

Puc. 9.5. ®parmMeHT OokHa BblIBOAA MOC/IEe BbIMO/HEHWA Llara 5a

3aBeplieHne aHanmsa u BbIXo[,
N3 NnporpamMmmel

OTpenakTupyiiTe coepXXMmMoe OKHA BbiBOAA B COOTBETCTBUM CO CBOMMMK MNPeAnovYTEHUSAMU:
CKpOiiTe NULIHIO UHGOpMaLMIo, UcnpaBbTe Tabnumubl 1 Np. (cM. pasgen «OKHO BbiIBOAA U €ro
peaakTuposaHue» B rnase 2).

Ansa paanbHellwero ncnonib3oBaHUsA pesynbTaTa BCe COAEPXKMMOe OKHa BblBOAa WM ero dgpar-
MEHTbl MOXHO COXPaHUTbL B haiine *.spv, 3KCMopTUpoBaTb B Apyroi dopmat (Hanpumep.
Word), nepeHectn B fokyMeHT Word wan BbiBeCTU Ha nevatb (MOAPOGHOCTM CM. B pasgene
«CoxpaHeHwue, 3KCMopT, NEPEHOC U NeyaTb pe3ynbTaToB» rnasbl 2).

[na BbIXoAa M3 NporpamMmmbl BbiGepuTe B MeHIo ®aiin komaHay Bbixop,
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139 3aBeplueHne aHanuia M BbiXond 13 nNporpamMmebl

C nomoLbio KoMaHAbl Tabnumupbl CONPsHXKEHHOCTU, OMUCAHHOW B rnaBe 8, BbIUMCASATCA YacTo-
Tbl MO 3HAYEHUAM HEKONIMYECTBEHHBLIX (HOMMUHAsbHbIX) MepeMeHHbIX. Tabnnubl CONPsXeH-
HOCTW NO3BOAIOT CPaBHUBATbL HYacTOTbl A5 PasHbIX NOArpynm, KOTOpble COOTBETCTBYIOT 3Ha-
YEeHUAM HOMMHATUBHOW NepemMeHHON. Hanpumep, U3 Tabanubl CONPSXXEHHOCTM MO/ X X0066U,
BMAHO, 4TO 15 AeBylleK yBeKaloTca CNoOpTOM, a 27 — UcKyccTBoM, U T. nN. KomaHaa CpegHue
npegHasHayeHa A1 CPaBHEHWA NOArpynn HabMloAeHUMA MO TakuMm nokasaTensMm Konuye-
CTBEHHbIX NepeMeHHbIX, KakK cpegHue, Meanadsl 1 Np. MNpu aToM npegnonaraercs, YTo cpean
[aHHbIX MMEKTCA He TOJIbKO KOJ/INYEeCTBEHHblIE MNepeMeHHble, A1 KOTOPbIX BblYMCAAKTCA
cpefHVe, HO 1 HOMUHaNbHbIE NepeMeHHble, pasgensioume o6beKkTbl Ha nogrpynnsl. KomaHaa
CpenHve MOXeT 6bITb pacCMOTpeHa Ha nNpumMepe AaHHbIX haiina ex0l .sav. Tak, Npy NoMoLLn
3TOA KOMaHAbl MOXHO CpPaBHUTb CpefHue 3HauyeHus ycrieBaemocTu (oTMeTka!, oTMeTka2)
IOHOLLEeN 1 aesylleK (Mon), yYawmxcs pasHblX Kiaccos (Knacc) u T. 4. Pe3ynbTaTbl Bbluncne-
HUA NpeacTaBnATCA B BUAE Tabnuu, NOXOXUX Ha Tab/nubl CONPSXXEHHOCTU, NOJyYeHHbIe
C ucnonb3oBaHUeM KOMaHAbl Tabnuubl CONPSXXEHHOCTW. Pasnnuuve 3aknwvyaetcs B TOM, 4TO
AN KaXXA0W noarpynmnbl BbIYNCASAOTCSA He TOMbKO 4acToTa, HO U Apyrne cTaTUCTUKKU, Hanpu-
mMep cpefHve.

KomaHpa CpegHue ABnseTcsa OAHOM M3 cambiX NMPOCTbIX M 4acTO MCMNO/b3yeMblX B SPSS.
Ana BbI6GpaHHbLIX NOArpynn OHa MO yMOA4YaHWK MOACYMTbIBAET CpefHue 3HayeHus, CTaH-
[AapTHble OTK/IOHEHUS U YacToTbl. KpomMe TOro, ¢ NMOMOLLbID KHOMKW [lapameTpbl MOXHO
3a/1aTb BbIBOA, APYIrNX onmucaTeslbHbIX CTaTUCTUK AN rpynn HabnwaeHUn, a Takke pesyib-
TaToB OA4HOM(aKTOPHOro AMCNEPCMOHHOro aHanusa. B 3Toli rnase AMCMNEPCUOHHbLIN aHann3
yrnoMuHaeTca 6e3 AeTaNlbHOro OMNucaHusi, MOCKOJ/IbKY 3TOWM TeME LLeIMKOM MOCBALLLEHbI FNa-
Bbl 13-16.

MowaroBbli airopmntm BbIYNC/IEHWU

B nowarosbix npoueaypax mcnonb3yetca aiin exOl.sav ¢ BXOAAWMMM B HEr0 NepemMeHHbI-
MU Knacc, non n otMeTka2. CHayana BbIMOMHATCA TPU MOArOTOBUTENbHBIX LWara. 3TN Lwaru
NO3BONAT NOArOTOBUTL pabounii hain faHHbIX, 3anycTUTb nporpammy IBM SPSS Statistics 20
M OTKPbITb haiin (B gaHHOM criyyae exOl .sav). MNolwiarosble MHCTPYKLMKW A8 3TOro npoLiecca
npuseaeHbl B rnase 4 (c. 55), a Nogpo6Hble pa3bAcHeHUs — B rnase 2.

Mocne 3aBeplleHUs wWwara 3 Ha aKpaHe AO0/HKHO NPUCYTCTBOBATb OKHO pefakTopa AaHHbIX CO
CTPOKOW MEHI0 1 3arpyXeHHbiM dhaiinom exOl .sav.

LWAT 4 B mMeH0 AHanus BblbepuTe KomaHay CpaBHeHVe cpegHux »CpeaHve. Ha akpaHe nos-
BUTCS Avanorosoe okHO CpeaHue (puc. 10.1).
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CpegHne
CrCOK 3aBYCUMBIX MepemMeHHbIX
# non Bytctpen.
# «nacc
£ sy
X001 Mpebiyu CeapaLpi
£ cuet Byme (Te.
./uncnosble psa,.
4?cnosapb [Tect3]
N ocBeIOMNIEHHO.
KPaTKOBPEMEH..

Cnoit 113 1

CrncoK He3aBUCUMBIX NepemMeHHbIX

w

OK | £6poc | OtmeHa Cnpaska

Puc. 10.1. Onanorosoe okHO CpeaHue

B Aunanorosom okHe CpefHve BaM HEO6XOAMMO 3aaTh NepemMeHHble, KoTopble 6yAyT y4acTBo-
BaTb B Mpoueaype. CnrcoK 3aBUCKMbIX NMepemMeHHbIX B BEPXHE YacT OKHa npegHasHayeH ans
KO/IMYECTBEHHbIX MEPEMEHHbIX. B KayecTBe 3aBUCUMMbIX NMEepPeMEHHbIX MOTYT BbICTyNaThb nepe-
MEHHble OTMeTKal, oTMeTKa2, TecTl v T. A,

CMNCOK HE3aBUCUMbIX MEPEMEHHBIX CNYXUT A 3a4aHNs HEeKONNUYECTBEHHbIX (HOMMHAMbHbIX)
NnepemMeHHbIX, rpagaumMn KOTOpbIX OMpenensioT CpaBHUBAEMble MOArpynmnbl 06GbLEKTOB (Mo,
Knacc, By3 U T. M.). Ha OCHOBE 3TUX MEPEMEHHbIX CTPOUTCS Tab/vua COnpPsXKeHHOCTU. Ecnn
BK/IIOUNTb B BEPXHMWIA CMUCOK TO/IbKO MEPEMEHHY0 OTMETKa2, a B HMXXHUIA — TOJMbKO Mepe-
MEHHYIO MO/, B pe3y/bTaTe BbINOMHEeHMs KoMaHabl CpefHve (C yCTaHOBKaMM Mo YMO/YaHMIo)
Mbl YBUAUM cpefHve 3HaueHus, CTaHA4apTHble OTKAOHEHUS U N OTMETOK A/ loHowWel 1 ae-
BYLLIEK.

KHonka [MMapameTpbl NO3BONAeT 3a4aBaTb Apyrue CTaTUCTUKU AONs CpaBHEHUs MoABbl6opPoK
HabnoaeHuiA: MeamaHy, acMMMETPUIO, 3KCLLece 1 Mp.

Kak npaBunio, uccrenoBaTtenn He orpaHnUYMBaloTCS eAUHCTBEHHOM HE3aBUCMMOW NepemMeHHOA.
TUNUYHBLIM ABNAETCA MOCTPOEHME TabNnLbl COMPSHKEHHOCTU C yuyacTUEM ABYX MNMepeMeHHbIX.
Hanpumep, Tabnumua non X Knacc No3sosisieT NonayunTb cpefHue 3HadeHus OTMETOK A5 FOHO-
Wwel 1 AeBylleK KakKAoro U3 Tpex KnaccoB. YTo6bl 3a/aTb HECKO/IbKO MepeMeHHbIX B Crimcke
HE3aBMCUMbIX MEPEMEHHbIX, MCMONb3yiTe KHOMKM Mpeapiaywmii 1 Crnepytowmii, pacrnosioxXeH-
Hble B o6nactu Crnoii 1 M3 1 Kak Bbl yBUAMTE B NMPUBEAEHHbLIX Aasiee NoLlaroBbiX npoueaypax,
BCe [leiicTBUA B OkHe CpeaHue NpocTbl U MOHSATHBI.

Mocne BbINOMHEHWs Lwara 4 A0/MKHO GbiTb OTKPLITO AMaNoroBoe OkKHO CpeaHvie (CM.
pvc. 10.1). BblUMCINM CcpefiHMe 3HAYeHUsi OTMETOK 151 YUaLLMXC Kakaoro 13 Tpex
K/accos:

LenkHnTe cHauyana Ha NepeMeHHoO OTMETKA2, YTO6bI BblAENUTbL €e, a 3aTeM Ha

BEPXHEN KHOMKe CO CTPenkon, 4Tobbl NepemMecTuTb nepemeHHyto B Crincok 3a-
BUCVMbIX MEPEMEHHbIX.

LLlenkHnTe cHayana Ha ﬂepeMeHHOVI Kracc, 4YToobl BblAENINTL €€, a 3aTeM Ha HNX-
Hel KHOIKe co CTpenKOI‘fl, 4TOObI rnepemMecTuTb nepemMeHHyo B CrMcoK HesaBuCU-
MbIX NMepeMEHHbIX.

LLlenkHUTe Ha KHOrMKe OK, YTOObI OTKPbITb OKHO BblBOAA.
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MOXHO BK/IOUMTL B MpoLeaypy AOMNOMHUTE/IbHYIO HEe3aBUCUMYIO MepemMeHHyo, Hanpumep
nos, U Tem caMbiM MOCTPOUTb TaBNNLY COMPSHKEHHOCTU KMacc X Mof, CoAepXallyro cpeaHue
3HAYEHUS N CTaHAAPTHbIE OTKIOHEHUS.

KonnyecTtBo 3aBUCUMbIX MNEpPeEMEHHbIX MOXeT ObITb NOGLIM. Mporpamma nNpocTto cTpouT
B Ta6]1I/ILI.e CTOJIbKO CTOJ'I6LI.OB, CKOJIbKO MepeMeHHbIX ykKa3zaHO B Crvcke 3aBUCUMbIX MNepe-
MEHHbIX.

B crneayollem nprvMepe BblYUC/IUM CPeAHMe 3HAUEHNS U CTaHAapTHbIE OTK/IOHEHUs AN nepe-
MEHHbIX OTMETKAl 1 OTMETKa2 C UCMO/b30BaHNEM Tab/MLLbl CONMPSHKEHHOCTM Kacc X Mo,

LLIAT 5a  Nocne BbiNONHEHWA wWwara 4 A0/MHKHO 6bITb OTKPLITO Ananorosoe okHo CpeaHue (CMm.
puc. 10.1). Ecnv Bbl y>ke ycrenn nopaboTarb C 3TUM OKHOM, OYMCTUTE €ro LLENYKOM
Ha KHorke CHpoC 1 BbINOMHUTE CcrefytoLme AenicTBnA:
1 LenkHUTe cHayana Ha rnepemMeHHOM OTMeTKal, YTOObl BblAENUTL ee, a 3aTeM Ha
BEPXHE KHOMKe CO CTPenkon, 4Tobbl NepeMecTuTb nepemMeHHyto B CriMcok 3a-
BVICUMbIX MepemMeHHbIX.

2. TMosTOopuTE Npeapiayliee AeliAcTBUE A1 NMEePeMEHHON OTMeTKa2.
3. LlenkHUTe cHavYasna Ha NepemMeHHON Kiacc, YTObb! BblAENNTb ee, a 3aTeM Ha HUXK-

He KHOrMKe co CTpe}'IKOIz, 4TOObI nepemMecTuTb nepemMeHHyo B CriMcok HesaBuCU-
MbIX NEepPEMEHHbIX.

4. UWenukom Ha kHonke Creayroumii ocsoboante CriCOK HEe3aBUCUMbIX MepemMeH-
HbIX — MeTKa Cnoli 1 13 1 nameHuTtca Ha Croli 2 u3 2. Mocne 3Toro LenkH1uTe
CHayana Ha MepemMeHHOol Mo/, YTOObl BbIAEIUTL €€, a 3aTeM Ha HVDKHEW KHOMKeV
CO CTPENKON, YTOGbI NEPEMECTUTL NepeMeHHy0 B CricOK HE3aBUCUMBIX MepemMeH-
HbIX.

5. UWenkHnTe Ha kHomke OK, 4ToObl OTKPbLITb OKHO BbiBOAA PE3Y/bTATOB.

[Ans Toro 4to6bl BbIMONHUTE O4HOMAKTOPHBIV ANCNEPCUOHHbIA aHa/IM3 U BKTIOUYUTL B AYeid-
KN OOMOMHUTENbHYI0 MHDOPMALVIO, MOXHO MCNO/b30BaTh KHOMKY MapameTpbl B AMa/lorOBOM
OkHe CpegiHue. lMocne wienyka Ha 3TO KHOMKe OTKpoeTcs AManoroBoe okHo CpegHue: Mapa-
meTpbl (puc. 10.2).

C nomoubio AManoroBoro okHa CpegHue: MapameTpbl MOXHO 3a4aTb AOMO/HUTENbHbIE Napa-
MeTpbl BbiBOAA A1 KOoMaHAbl CpegHue. Hanpumep, NMoMMMO BeNWYUH (CpeAHero 3HaueHwus,
CTaHAAPTHOrO OTK/OHEHMS W uyucna HabMAEHU), BbIYUCISEMbIX MO YMOMYAHUIO, MOXHO
yKasaTb /1l06yl0 COBOKYMHOCTb MoKasaTtesieli, nepeymcneHHbIX B cnvcke CTaTucTvkv. 8 aToro
cnepnyeT BblAENNTb HYXXHbI MYHKT CMKUCKa, a 3aTeM LLLE/TYKOM Ha KHOMKe CO CTpesikoli goba-
BMTb ero B rnosie CTaTucTUKN B auelikax.

Kak yxe yrnomuHanocb, komaHaa CpefHve no3BOMAET BbIMOMHATL OAHOMAKTOPHbIM Aucnep-
CNOHHbIM aHanm3 (Analysis Of Variances, ANOVA). Ana atoro B o6nactn CraTuCTUKi A
MepBOro €flosi HYXKHO YCTaHOBUTb (h/1aXXOK Tabnmua AMCrepcuoHHONo aHanmsa 1 ata. B npouecce
rpynnupoBKM 3aBMCUMOIA MepeMeHHO OTMeTKa2 Mo 3HAYeHUsM He3aBUCUMMOW MepeMeHHOM
Knacc nporpaMma nyTemM OAHOMAKTOPHOrO AMCMEePCUOHHOrO aHanmMsa CPaBHUT TPU CpeHUX
3HauyeHns AN NepeMeHHON Kacc.

B cnepyrowem npumepe Mbl BbIYNCINUM CpeaHMEe 3HAYEHUA N MeAvaHbl ANa KaXAolh 13 wectn
noArpynn, o6pasyroLnxca NPy CONPSXXEHUN MepeMeHHbIX Knacc U non. Kpome TOro, BbINoO/-
HMUM AMCNEPCUOHHbIN aHann3 ¢ 3aBMCUMOI NepeMeHHOW OTMETKa2 U He3aBUCMMOW MNepemMeH-
HOW Knacc.
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CTaHOapPTHYKO CTPOKY MEHK B BerHeI7I 4aCTn OKHa BbiBOAa: €e NMPUCYTCTBME MO3BOJIAET Bbl-
MONHATL Ntobble cTaTUCTUYECKUE onepaunn, He nepeknryanacb 06paTHO B OKHO peaaktopa
AaHHbIX.

MpeacTaBneHne pesynbTaToB

Ha puc. 10.3 npuBeaeHbl hparMeHTbl BbIBOAMMbBIX AAaHHbIX, CFEHEPUPOBAHHbIX MPOrpaMmon
rocne BbINMOMHEHWS Liara 56.

B nepsoii Tabnuue NpuBoASTCA cpeaHue 3HadeHus, yactoTbl (N) 1 cTaHAAPTHbIE OTKIOHEHUS
N MeavaHbl 3aBUCMMO NepemMeHHON OTMEeTKa2 As KakAoi 13 noarpynn. MeauaHbl U cpea-
HVe 3HaYeHUsi Maslo OT/IMYaloTCa APYr OT Apyra, Tak Kak pacnpeeneHve nepeMeHHol 6/113Ko
K HOpMa/lbHOMY. BO BTOpOi M TpeTbeli Tabnuuax cogepxarcs pesy/fbTaTbl AUCNEPCUOHHOIO
aHanMza. O6paTUTEe BHUMaHWE Ha TO, YTO AMUCTEPCUOHHbI aHasn3 BbINOMHEH TOMLKO AN
CpedHVX 3Ha4YeHWi MepBoro cCfosi, KOTOPLI onpeaenseTcs rpagaumsmMmy NepeMeHHol Knacc.
[nsa cpaBHeHUs cpefHUX, COOTBETCTBYIOLLMX MPafaLmsaM nepeMeHHol non, cnefosano 6bl yKa-
3aTb ee nepBoli B Crncke HE3aBUCUMMbIX MepeMeHHbIX. Bonee noapo6Hoe onucaHve ofHOgaK-
TOPHOIO AMCMNEePCUOHHOro aHann3a NpuBoauTCs B rnase 13.

BbluncneHHble cpegHue 3HaveHuns (4,096, 4,167 n 4,408) pa3niMyaloTcs Ha YPOBHE 3HAYMMOCTU
p < 0,001. 3T0 cBNAETENLCTBYET O CTATUCTUYECKM [LOCTOBEPHONM 3aBMCUMOCTU yCNeBaeMoCcTun
yyauimxcs (0OTMeTKa2) oT kiacca, B KOTOPOM OHM yyaTtcs. KoadhdumumeHT 3Ta nogobeH Koppe-
NALMN N OLEHMBAET CBA3b MeXAy ABYMS NepemMeHHbIMWU: KONNYeCTBEHHOM U HOMUHATUBHOM.

Otuer

oTmeTka2

Knacc  non CpegHee N OTKn(f)rﬂéHVIe MegviaHa
A XEH 4,1286 14 ,21901 4,1250

MYX 4,0711 19 ,26579 4,0500

Viroro 4.0955 33 .24506 4,1000
b XEH 4,2048 21 .20670 4.2500

MYX 4,1107 14 ,22717 4.1750

Wroro 4,671 35 ,21691 4,2000
B XEH 4.4173 26 27711 4,5000

MYX 4,3667 6 ,26204 4,3500

roro 4,4078 32 ,27093 4,4500
roro  XXEH 4.2779 6l .26856 4.2500

MYX 4,1308 39 26622 4,2000

roro 4,2205 100 ,27589 4,2000

Taonuuya ANOVA
Cymma CpeaHwii
KBapaToB cr.cB KBagpar F 3Hu.
oTMeTKa2 Kracc — Mexay rpynnami 1,738 2 869 14544 ,000
B rpynnax 5,797 97 ,060
roro 7,535 N9
Mepbl cBA3N
Jta Ota Keagpar

oTmeTKa2 * Knacc 480 231

Puc. 10.3. ®parmMeHTbl OKHa BbIBOAA MOC/E BbINOSHEHWs Wwara 56
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KoahpunumeHT 3Ta KBagpar — mMepa BAUSHUSA He3aBMCUMOW MepeMeHHON Ha Auchepcuio 3a-
BUCUMOW MepemeHHoi. BennumHa 0,231 cBuaeTensCTByeT O ToM, Yto 23,1 % Aaucnepcum 3a-
BUCUMOW NMepemMeHHOM 06BbACHAKTCSA BAUSAHUEM HE3aBUCUMOIA MepemMeHHON.

OTMeTUM, 4YTO KoMaHAa CpefHve He MO3BOMSET OMNpeaenTb CTaTUCTUYECKYH 3HA4YMMOCTb
npy NOMNapHOM COOTHECEeHUWN CPeAHUX 3HadyeHW. Tak, B JaHHOM C/lyyae no pesynbTartam cTa-
TUCTUYECKO/ MPOBEPKN MOXHO CAenaTb BbiBOL TOMbKO O TOM, YTO K/accChl pasfiMyatoTcs Mo
ycneBaemocTn, 6e3 KOHKpeTM3aLun, Kak 3TU Knaccbl OT/MyatoTcs Apyr oT apyra. [MonapHo
CPaBHUTb CpefiHMe 3HaYeHUsi MOXHO Npu nomowm ~Kkputepus CTblogeHTa (cMm. rnasy 11),
a nyywe — nNpy NOMOLLM MHOXECTBEHHbIX CPaBHEHUI B pamkax OAHO(aKTOPHOro Amncnepcu-
OHHOro aHanusa (cm. rnasy 13).

3aBeplieHne aHanmsa u BbIXo[,
N3 NporpamMmmbl

OTpenakTupyiite coOAePXXMMOE OKHa BbIBOAA B COOTBETCTBUM CO CBOMMU MPEnNOYTEHUSIMU:
CKPOIATE NULLIHIO MHOpMaLMio, UcNpaBbTe Tabnuubl 1 Np. (cM. pasgen «OKHO BbiIBOAA U ero
pefakTpoBaHue» B rnase 2).

[Ans ganbHelilwero ncnonb3oBaHWsa pesynbTaTa BCe COAEPXKMMOE OKHa BbliBOAa UK ero dpar-
MEeHTbl MOXHO COXpaHuTb B (halinie *.spv, akcnopTuposaTb B Apyron copmar (Hanpumep,
Word), nepeHectn B AoKyMeHT Word uam BbIBECTU Ha mevartb (MOAPO6GHOCTU CM. B pasagesne
«CoxpaHeHVe, 3KCNopT, NepeHoc N neyaTb pe3ynbTaToB» rasbl 2).

[ns BbIXoAa M3 Nporpammbl Bbi6epuTe B MeHto daiin komaHay Bbixoa,
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Pa3nunuHblie BapmMaHTbl 06pPabOTKM AaHHbLIX C MNPUMEHEHMEM i-KpUTepus NO3BONAKOT caenartb
BbIBOZ, O pa3MumMn OByX CPeAHuX 3HavyeHWi. Hanpumep, B ciyyae NPUMEHEHUS i-KpuTepus
AN He3aBMUCMMbIX BbIOOPOK MPOBEPSETCA 4OCTOBEPHOCTb Pa3inymsa 4ByX BbIOOPOK MO KOMN-
YeCTBEHHOW MepemMeHHOl’, U3MepPEeHHO Yy nNpeacTaBuTeneli aTux AsyX BbIGOPOK. [15 3TUX Bbl-
60OpPOK BbIUMCAATCS CpeAHne 3HAYEHUSA KONIMYECTBEHHOM NEPEMEHHOM, 3aTeM MO i —KpUTEPULO
onpepensieTcs cTtaTucTuyeckas 3HAYMMOCTb pasnnums cpegHux. pumeHeHne i-Kputepus,
no-BMANMOMY, CaMbIi PacnpPOCTPaHEHHbIA MeToA, CTaTUCTUYECKOrO BbiBOAA, TaK KaK MO3BO-
nseT OTBETUTb Ha MNPOCTOW BOMPOC: «HAaCKONbKO CyL,ECTBEHHbI pasnMunsa Mmexay ABYMS Bbl-
60opKaMn MO [aHHOW KONMMYECTBEHHOMN NepeMeHHOoN?» OCHOBHOe TpeboBaHWe K AaHHbIM 4715
NMPUMEHEHNs 3TOF0 KpUTepus — npeacTaBneHne MNepPeMEHHbIX, MO0 KOTOPbIM CpaBHMBAKOTCA
BbIOOPKN, B METPUYECKMX eauHUNLaX N3MepeHuns. Ecnm ecTb COMHEHUSI B COOTBETCTBUM 3TO-
My TpeboBaHWI0, HYXXHO BOCMO/1b30BaTbCS HernapameTpuyecKnMm MeToaamu, NU3N0XeHHbIMU
B rnaese 12.

SPSS nosBonseT NpUMeHATb 3 BapuaHTa i —-Kputepus: t-KpuTepnii Ans He3aBUCHMMbIX BbIGOPOK,

t-KpuTepuii ANa NapHbIX BbIBOPOK, O4HOBLIGOPOUHLIN t-KpUTepuii:

» i-KpuTepuii ANa He3aBUCMMbIX BbIGOPOK MpeAHasHayeH A1 CPaBHEHUS CPeAHUX 3Ha-
YyeHnin AByX BbIGOPOK. [1/19 CpaBHUBAEMbIX BbIGOPOK A0/MKHbI GbiTh OMpeAeneHbl 3Haue-
HUS OO4HOW 1N TOW Xe nepeMeHHol. C NOMOLWbIO i-KpUTEpUs 4189 HE3aBUCUMBbIX BbIGOPOK
MOXHO CPaBHWUTb YCMEeBaeMOCTb CTYAEHTOB W CTYAEHTOK, CTeMeHb YA0BMIETBOPEHHOCTU
YXN3HbIO XOJIOCTSIKOB U XeHaTblX, CpefHunii pocT oyT60NMCTOB ABYX KOMaHA4 1 np. O6s-
3aTesibHbIM YC/IOBUEM A1 MPOBEAEHUA 3TOTO i-KPUTEpUs ABSETCS HE3aBUCUMOCTb Bbl-
BOpOK.

» i-KpuTepuii AN NapHbIX, UM 3aBUCUMBbIX, BbIBOPOK MO3BOJISIET CPABHUTbL CpeaHUe 3Ha-
YeHUs ABYX W3MepeHuli OAHOro MpusHaka AN O4HOW W TOW e BbIGOPKW, Hanpumep
pe3ynbTatbl NEPBOr0 W MOCMEAHEro 3K3aMeHOB rpynnbl CTYAEHTOB WM 3HAYeHUst Mno-
KasaTens OO M Mnocne Bo3AelicTBusA Ha rpynny. O6sa3aTefnbHbIM YC/I0BUEM MPUMEHEHUS
i-KpUTepua Ons 3aBMCUMbIX BbIGOPOK SBNSIETCA Ha/MuyMe MOBTOPHOro U3MepeHus Ans
OAHOW BbIGOPKMU.

» O[AHOBbLIOOPOUHBIA i-KPUTEPUIA MO3BO/SET CPaBHUTbL CpeaHee 3HayeHue 3TON BblGOPKU
C HEKOTOPOW 3Tas/IOHHOW BeNMYMHOW. Hanpumep, oTAnyaeTca Nn cpegHee 3HadYeHWe He-
KOTOpPOro TecTa A1 AaHHOW BbIGOPKM OT HOPMAaTUBHOW BEMNYMHbI, OT/IMYAETCS /1N BPeMs,
nokasaHHoe 6eryHamu BO BPeMSi COPEBHOBaHUSA, OT 17 MUHYT U T. A,
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YpoBeHb 3HAUYMMOCTHU

Pe3ynbTaT cpaBHEHUs CPpeAHNX 3HAYEHWI C MPYMEHEHUEM M-KpUTEPUS OLLeHMBaeTCs Mo ypOoB-
HI0 3HAYMMOCTU. HamoMHUM, YTO YPOBEHb 3HAUYMMOCTU (P-YPOBEHb) ABNSETCA MEpPOW cTaTu-
CTMYeCKOl [0CTOBEPHOCTN pe3y/bTara BblYMCNEHWUI, B J@AHHOM Cyvyae — pasnnymii cpefHunx,
W CMY>XWT OCHOBaHWEM AN UHTeprpeTauun. Ecnu uccrnegoBaHne nokasano, YTO P-ypPOHEHb
3HaYMMOCTU pasnmMunii He npesbiwaeT 0,05, 3TO O3HAYaeT, YTO C BEPOSATHOCTLIO He 6onee 5 %
pasnuuna AaBAalTCs cryvariHbiMyu. OBbIYHO 3TO CTAHOBUTCS OCHOBaHWEM /1 BbIBOAA O CTa-
TUCTUYECKOW A0CTOBEPHOCTW pasnuuunii. B npoTuBHom cnyuyae (p > 0,05) pasnnuve npusHa-
eTca CTaTUCTUYECKN HEeLOCTOBEPHBLIM M HE MOAMNEXUT CoAepXaTeNbHON NHTeprnpeTaunn.

SPSS no3BonsieT onpeaenaTh ABa YPOBHS 3HAUYMMOCTW: OAHOCTOPOHHWIA U [BYCTOPOHHWIA.
OG6bIYHO MCMNONb3YyeTCcs ABYCTOPOHHUIA YPOBEHb 3HAYMMOCTU. HO ecnn Bbl 3apaHee 3HaeTe Ha-
npaefeHne pPasINunii U Bac MHTepecyeT TO/IbKO OAHO HanpaeneHune, TO MOXHO UCMO/b30BaTb
O[HOCTOPOHHMIA KpUTEpPUiA 3HaUMMOCTU. OAHAKO Takas CUMTyalLus BCTPedYaeTca PeaKo, a ecnv
1 BCTpeyaeTcs, To NPaBOMEPHOCTb OZIHOCTOPOHHE MPOBEPKM C TPYA0M NoaaaeTcss 060CHOBaHMIO.

CyllecTBEHHbIM pasnnuneM Mexay ABYMS TUNamMum YPOBHEN 3HAYMMOCTWU fBNseTcA TO, YTO
3HavyeHne OBYCTOPOHHEro /j-ypoOBHS OKa3bliBaeTcs BABOE OOMbLIUM, YeM OAHOCTOPOHHEro. Mo
ymonyaHuto SPSS BbluMcnsieT OABYCTOPOHHUIA YPOBEHb 3HAYMMOCTU, HO Bbl NIEFKO MOXETe
MoayYuTb OAHOCTOPOHHUI YPOBEHb 3HAYMMOCTU, Pa3fAevB BblUMCIEHHOE MPOrpaMmor 3Ha-
yeHue Ha 2.

[MowaroBble aJIrOPNTMblI BblYNCEHWUA

AN NpyUMeHeHus i-KpUTepus Mbl BOCMOJIb3yeMCS NepeMeHHbIMU 13 haiina exOl .sav, HO CHa-
yana Heo6x0AVMMO BbIMO/IHUTL TPU MOAFOTOBUTENbHbLIX Llara. 3TV LWarn no3BonaaT NoaroTo-
BUTb pabounii daiin gaHHbIX, 3anycTUTb nporpammy IBM SPSS Statistics 20 1 OTKpbITb thaiin
(B maHHOM cnyyae ex0l1 .sav). [MoLwaroBbie MHCTPYKLMIM A5 3TOr0 Npouecca NpuBeAeHb! B rna-
Be 4 (c. 55), a nogpobHble pa3bACHEHUS — B F1aBe 2.

Mocne 3aBepLueHUs Wwara 3 Ha 3KpaHe A0/HKHO MPUCYTCTBOBaTb OKHO peAakTopa AaHHbIX CO
CTPOKOW MEHIO 1 3arpy)XeHHbIM haiinom exOl .sav.

MpumeHeHne f-kpuTepust Ans He3aBUCUMbIX BbIGOPOK

LWAT 4 B meH0 AHarm3 BbibepuTe komaHAy CpaBHeHVe cpeHUX »'T-KpUTepUiA 418 He3aBUCU-
MbIX BbIGOPOK. Ha aKkpaHe NosBUTCA AMasioroBoe OKHO T-Kputepuii /i HE3aBUCUMBIX
BbIGOPOK (puc. 11.1).

B 3TOM AMaloroBOM OKHE Bbl MOXETe 3aZaTb napaMeTpbl A8 NPUMEHEHUs r-Kputepus. Jlesas
yacTb OKHa COLEPXKUT CMUCOK BCEX AOCTYMHbIX MEPEMEHHbIX (haiina, a npasas yacTb — none
MpoBepsieMble NepemMeHHble, B KOTOPOe HeO6GXOAMMO MOMECTUTb UMeHa NepeMeHHbIX A8 Npu-
MeHeHUs t-kputepus. CNUCOK MOXET coaepXaTb /t060e KONMYECTBO MEePeMeHHbIX, a camu
nepemeHHble [10/DKHbI GblTb METPUYECKOro Tuna (nepemeHHble OTMeTKa!, oTMeTka2, TecT!
M T. N.). B none MpynnmpoBatb MO yKa3blBAeTCS UMS MEPEMEHHON, 3HAYEHUAM (rpagaumsm)
KOTOPOW COOTBETCTBYIOT ABE HEe3aBUCUMbIE BbIGOPKU ANS T-KpuTepusi. Kak npaswno, rpyn-
nupytlollas nepemeHHas OUCKpeTHa U MMeeT ABe rpagaumn. B daline exOl.sav npuMepom
[BYXYPOBHEBOW NepemMeHHol SBseTCsa nepemMeHHas nos. FpynnupytoLlLas nepemeHHast MoXeT
nmeTb 6osee ABYX YPOBHEN U Aaxe GblTb HEMPEPBLIBHOIO TUMA, HO B 0GOMX Cy4YasX Heobxoau-
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3 LWenkHUTe Ha KHOMKe 3aaaTth rpymrnbl, YTOObl OTKPbITb OAHOUMEHHOE ANasioroBoe
OKHO, MNokasaHHoe Ha puc. 11.2.

4. Beeaute uncno 1 B none MNpynna 1, HaxxMmnTe Knaesuwy Tab, BBeauTe uncno 2
B nosie pynna 2 n WesnkH1Te Ha KHomnke MpogomuTb, YTo6bl BEPHYTLCA B Ava-
I0roBoe OKHO T-KpUTEpPUIA /19 HE3aBMCUMbIX BbIGOPOK.

5. LlenkHnTe Ha KHomnke OK, 4To6bl OTKPbITb OKHO BbIBOAA.

B creaylouieM npumepe B KadecTse rpynnupytouweli 6ygeT Mcnosib3oBaHa NepeMeHHas or-
MeTKa2. 3TO KONMYecTBeHHas nepeMeHHas — cpeAHss oTmeTka 3a 10-ii knacc. C ee NMOMOLLbIO
pa3obbeM BbIGOPKY Ha 2 4acTu Mo cpefHeil oTMETKe: A0 4 1 OT 4 v Bbille. B KadyecTse npo-
BEPSEMOi MepeMeHHOl 1CMOo/b3yeM KPaTKOBPeMEHHY NamsaTh (TecTs).

Mocne BbINONMHEHWS LWara 4 AO/MKHO ObITb OTKPBITO ANA/IOFOBOE OKHO T-KpUTepWiA Aid
He3aBVICMbIX BLIGOPOK (CM. pyc. 11.1). Ecnu Bbl yxKe ycrneny rnopaéoTaTs C 3TUM OKHOM,
OUMCTUTE €ro LEMYKOM Ha KHOMKe C6pOoC M BbIMOMHUTE criefytoLye OeicTBUS:
LLlenkHUTe cHavana Ha NnepemMeHHol KpaTKoBpPeMeHHas MamsiTb [TecT5], YTO6bI Bbl-
[envThb ee, a 3aTeM Ha BepXHel KHOMKe CO CTPEesIKOM, YTobbl nepemecTntb nepe-
MEeHHyt0 B nose Mposepsemble nepeMeHHbIe.
LLlenkHUTe cHayana Ha rnepemMeHHOW OTMETKA2, YTOObI BbIAENUTL €e, a 3aTeM Ha
HWXHE KHOMKe CO CTPEesKON, YTObbl NepemMecTTb NepeMeHHyto B nose Mpynnu-
poBath Mo.
LLLeNnKHUTe Ha KHOMKe 3a/aTb rpyrMbl, YTO6bl OTKPbLITb OAHOVUMEHHOE [ANAIOr0BOe
OKHO (CcM. puc. 11.2).
YcTaHOBUTE nepeknoyaTesb B NMosioXeHne Moporosoe 3HadeHve, BBeaUTe B pac-
NosIoXKeHHOe PsAOM Mosie 3HaueHVe 4 1 LLeNTKHUTe Ha KHomMKe [Mpoao/mkTs, YTo-
6bl BEPHYTHCA B ANAIONOBOE OKHO T-KPUTEPUIA /11 HE3aBUCUMBIX BbIGOPOK.

L enkHnTe Ha KHorke OK, UTo6bl OTKPbITb OKHO BbIBOAA Pe3y/bTaTos.

MpuMeHeHne ~KpUTepus Ans napHbIX BbIGOPOK

Tenepb paccMOTpUM AiBa NpUMepa NPUMEHEHUS | —KPUTEPUS A5 NapHbIX (3aBUCUMBbIX) Bbl6O-
pok. MNocne 3aBeplueHUs Wara 3 Ha 3KpaHe A0/MKHO NMPUCYTCTBOBATb OKHO pefakTopa AaHHbIX
CO CTPOKOI MEHHO.

LWWAT 4a B meHio AHa/m3 BbibepuTe koMaHAy CpaBHeHve cpefHux »T-Kputepuii a8 napHbiX
BbIGOPOK. Ha akpaHe NosBUTCA OMasiOroBOe OKHO T-KpuUtepuii A1 MapHbIX BbIGOPOK
(pyic. 11.3).

WAHMTTAAT

MpuMeHeHVe i-Kputepus A05 3aBUCUMbIX BbIBOPOK HECKOMbKO MpOoLle, Yem AN8 He3aBUcCu-

MbIX. [Mpoueaypa ynpasnseTcs eANHCTBEHHbLIM [Ma/IOrOBbIM OKHOM U He TpebyeT yKasaHus

rpynnupytoLieli nepeMeHHoON. B neBol YacTu OKHa HaxoAmMTCA Y)Ke 3HaKOMbI/Ai HaM CrnCOK

[OCTYMHbIX MepeMeHHbIX (haitla, B KOTOPOM BblGMpaloTca MepemMeHHble AN NPUMEHEHUs

i —-KpuTepus. Heo6blYHbIM 34eCh ABNAETCA TO, YTO HYXXHO yKasbliBaTb Napbl NepeMeHHbIX — OT-

clofa Ha3BaHue Lief1eBoro cnucka: MNapHble nepeMeHHble.

CHayana HY>XHO LLeNKHYTb Ha UMeHN ﬂepBOVI nepemeHHoﬁ, 3aTeéM Ha UMEeHUn BTOpOI7I n nocne

3TOro NPV NOMOLLIN KHOMKW CO CTPESIKOW 3aHeCTV X B CNNUCOK. KOMYecTBO BbIGUPAeMbIX Nap
MOXeT ObITb NHOOLIM.
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T-KpUTEPUIA AN NMaPHbIX BbIGOPOK jkJ

MapHble nepeMeHHbIe: [~ MapaveTpbi... Jj

non Bytctpenn..
Knacc

BY3

X0661 I/I

cyeT ByMme [Te... ).

uncnoBble psg,

cnosapb [TecT3] L J

0CBEOM/IEHHO.,
KpaTKOBPEMEH. .

CnpaBka |
Puc. 11.3. AinanoroBoe OKHO T-KpUTepuii Ans NapHbIX BbIGOPOK

YT0o6bl CpaBHUTL OTMETKM yuyawmxcsa B 10-x n 11-x knaccax (0TMeTkal n oTmeTka2),

BbIMOMHUTE CneayroLime AericTBuA:

1 UlenkHUTe Ha nepeMeHHOW OTMeTKal, YTOGbl BblAENUTH €e, 3aTeM LUENYKOM Ha
CTpernike MNepeHecuTe ee B NMpaBoe OKHO. Ee mma nossutca B obnactu MapHbie
rnepemeHHble B CTpoKe Mapa: 1 psgom ¢ MeTkol lMepemeHHas 1
LLlenkH1UTe Ha NepemMeHHOW OTMETKA2, YTOObl BbIAENUTb €€, 3aTEM LUENYKOM Ha
CTpenke rnepeHecuTe ee B MpaBoe OKHO. Ee mmsa nossutca B obnactn [MapHbie
rnepemMeHHble B CTpoke [Mapa: 1 psgom ¢ MeTKon MNepemeHHas 2.

LenkHMTe Ha KHomnke OK, UTo6bl OTKPbITb OKHO BbIBOAA.

UTo6bl MpPUMeHUTbL f-KpUTEPUIA OAHOBPEMEHHO AN HECKOJSIbKUX Hap MEepeMEHHbIX, UX BCe
HY)XHO MepeMecTUTb B Nose MapHble NepemeHHble. B cneaytolem npymMepe pesynbTaTbl Nepeo-
ro Tecta (TecTl) cpaBHMBalOTCS C pe3y/ibTaTaMn OCTaslbHbIX YeTbIPex TeCTOB.

LLUAT 58 T[locne BbINOAHEHUST Wara 4a OO/MKHO ObiTb OTKPbLITO AMaIoroBoe T-KpuUtepuia O
napHbIX BbIGOPOK (M. puc. 11.3). EcnAnm Bbl y)ke ycnenym nopaboTtars C 3TUM OKHOM,
OUMCTUTE €ro LLeHYKOM Ha KHorke C6poc M BbINOHUTE criefytoLlve AeACTBUS:

1 HaxmwuTe Ha KnaBmaType knasuwy Ctrl n, yaep)kmsas ee. LWeNKHUTE CHavana Ha
rnepemMeHHo cyeT B yme [TecT]], 3aTeM — Ha NepeMeHHOM Y1cnioBble paapl [Tect2],
YTO6bI OHWU BblV BblAENEHbI B IEBOM CMUCKE MepeMeHHbIX.

2. UlenkHuTe Ha KHOMKe CO CTPEesKOM, YTOObl NepemMecTuTb BbIGpaHHYHO Mapy nepe-
MEHHbIX B rosie MNapHble nepemMeHHbIe.

3. lNosTOpuTe ABa Npeablaylumx AerCTBUA, TONMbKO BMECTO MepeMeHHOM TeCcT2 BO
BTOPOM [AefCTBUN MOCNeA0BaTeNlbHO WCMOMb3ynTe MepemMeHHble TecT3, Tect4
M TecTS.

I W 4. WenkHnTe Ha KHorke OK, 4To6bl OTKPbITb OKHO BbIBOAA.

MpumeHeHne f-kpuTepus Ans oAHOM BbIGOPKU

MHorpa 6biBaeT HEOGXOAMMO CPaBHUTHL CpefiHee 3HaueHMe pacrnpeneneHus € Kakon-nm6o
(PMKCMpPOBaAHHO BeNNUMHOI. MMpeacTaByM Takylo cuTyauumio. Mccnenosatenb pewwnsi npose-

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

Mowarosble aropuTMbl BbIMUCNEHWI 145

pwUTb, OTIMYAOTCA NIX AaHHble ero BbIGOPKN OT HOPMAaTMBHLIX Mokasatesei. Mpeanonoxmm,
HOPMAaTMBHbIW NokasaTesib Mo BbIGPaHHOW nepemeHHol paseH 10. 4ns Toro 4To6bl NPOBEPUTL
pe3ynbTar BbIGOPKM HAa COOTBETCTBME HOPME, HY)KHO BbIUMC/IUTL CpeaHee 3HadeHne ANs Bbl-
60OPKM 1 CPaBHUTL ero ¢ uncnom 10. Moao6Hble cpaBHeHUs B Nporpamme SPSS peanuaytoTcs
npv NMOMOLLY OAHOBbLIGOPOUYHOIO £KPUTEPUSA — AN OAHOI BbIGOPKN.

LA 46 B wMeHiO AHam3 Bblbepute KomaHay CpaBHeHVe cpeaHux »OaHOBLIGOPOUHBIN
T-kpuTepuii. Ha akpaHe MOsIBUTCSA AManioroBoe OKHO OAHOBLIGOPOUHbLIV T-KpuUTepuii
" (puc. 11.4).

1 OHOBbLIGOPOYUHBIN T-KpUTEpHUii X]

MpoBepsieMble NepeMeHHbe:

& non

N knacc

£ Bys
# x066u
# cuer Byme (te...

# uncnosble pag ..
& .nen-im r-rof-rol

Puc. 11.4. OuanoroBoe okHO OHOBLIGOPOUHBI T-KpUTEpUiA

MpUMeHeHMe i-KpUTEPUs A1 OAHON BEIGOPKN ABNSETCS CaMbIM MPOCTbIM C TOUKM 3PEHMS Kak
BbIUMCNEHWIA, TaK 1 yrNpaBneHus. Bce, UTO HYXHO cAenatb, — Bbl6paTb O4HY UM HECKO/bKO
nepemMeHHbIX A5 aHanm3a U, noMecTuB ee (Mx) B nosne [poBepseMble MepemMeHHble, 3a0aTb
KOHCTaHTy A/1a cpaBHeHUs B none lMposepsieMoe 3HaueHue, Nnocse Yero LLefIKHYTb Ha KHOMKe
OK. Ecnu B none MNposepsieMble NepeMeHHble 6yayT MNOMeLLEeHbl HECKOMLKO MepeMeHHbIX, TO
MX cpefiHne 3HadeHus 6yayT CPaBHUBATLCS C OAHON U TO e BEe/MUMHOI, yKa3aHHOW B none
MpoBepsieMoe 3HaYeHWe. ECNM HYXXHO BbIMOJIHUTL CPaBHEHWE C Pa3fIMYHbIMU KOHCTAHTaMu, TO
npuaeTcs NPUMEHUTD | —KPUTEPUIA AN KAXKAOW M3 KOHCTaHT.

Ha 3Tom ware cpegHve 3Ha4YeHUs NepeMeHHbIX YMCoBble psapbl [TecT2] n cnoBapb

[tecT3] cpaBHMBatOTCA € uicnom 10 Kak HOpMaTUBHbLIM 4719 TecTa:

1 LUlenkHnTe cHavYana Ha NepemMeHHo TeCT2, YTObbI BbIAENTL €, a 3aTeM Ha KHOM-
Ke CO CTPEenKoW, YTo6bl NepemMecTUTb NepemMeHHyo B Mnose [MpoBepsieMble rnepe-
MEHHbIE.

MoBTOpUTE Npeaplayliee AencTBMe A1 NepPeMeHHOM TecT3.

HaxmuTte knasuwy Tab, 4To6bl NepeBecT (POKyC BBOAa B none [NposepseMoe
3HayeHue, u Beegute uncrio 10.

LlenkHnTe Ha KHorke OK, 4TO6bl OTKPbITb OKHO BbIBOAA.

Mocne BbiNONHeHUA wara 5, 5a, 56, 58 nnu 5r Nnporpamma aBToMaTMYeCcKnN NepengeT B OKHO
BbiBOAA. [JNA nNpocMoTpa pe3ynbTatoB Npyv HEOO6XOAMMOCTU MOXHO BOCMNO/1b30BaTbCA BEPTU-
Ka/lbHO N FOPU3OHT&/ILHOWM Monocamn MPOKPYTKW. O6patnTe BHUMaHWE Ha CTaHOapTHYH
CTPOKY MEHI0 B BEpXHel 4yacTu OKHa BblBOAA: €e NPUCYTCTBME MO3BOMSET BbIMNOAHATL t06bIE
cTaTMCTUYEeCKMe onepauun, He Nepekyvascb 06paTHO B OKHO pefakTtopa AaHHbIX.
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[MpencTtaBneHne pesynbLTaToB

B aTOM pasgene Mbl NPUBOAMM pPe3ynbTaThbl MPUMEHEHUS BCEX TPEX BUAOB i -KpuTepus. Mocne
KabK[I0ro 13 pesy/bTaToB CefyloT KPaTKMe NMOSCHEHUS, PAcKPbIBAOLLME UX CMbIC/, @ B KOHLE
pasgena NoMeLLeH CNUCOK TEPMUHOB MCMO/b30BaBLUMXCS B OKHe BbiBOAA. BusyanbHas opma
BbIBOZlA HEMHOIO M3MEHEHa, YTO HMKaK He B/IUSIET Ha ero COAEPXKMMOE.

Pe3ynbTaTbl MPUMEHEHUA E-KpUTEpUs
ANs1 HE3aBUCUMbIX BbIGOPOK

dparmMeHTbl BbIBOANMbBIX Pe3Yy/NbTaToOB, CreHEPUPOBaHHbLIX MPOrpamMmMol nocne BbINOAHEeHUs
wara 5, npueeaeHsl Ha puc. 11.5.

[ pynnesbie cTaTUCTUKN

Crg Cra, owwvbka

non N CpepfiHee OTK/IOHEHWEe cpeaHero
oTMeTka2  XXEH 6L 4,2779 ,26856 ,03439
MYX. 39 4,1308 .26622 ,04263

KpuTepwii 4Nns He3aBUCUMbIX BbIGOPOK

KpuTepuii paBeHcTBa
Avicriepewii JnBvHa t-KPUTEPUIA PABEHCTBA CPEAHNX

3HauMOCTb
(2-cTOopOoHHSt PasHOCTb Cra, owvbka

F 3Hu. t CT.CB. )] CpeaHnX pasHocT
ka2
orver pefronaraeTea 060 807 2681 o8 009 14710 05488
PaBEeHCTBO Aucrepcui
PaseHCTBO Ancnepcui 2686 81647 009 14710 05477

He npeanonaraeTca
Pnc. 11.5. ®parmeHTbl OKHa BbIBOAA MOC/E BbINOHEHWA LWara 5

13 pe3ynbTaTtoB cneayeT, YTo Bbibopka 13 39 oHOoWer nmeeT cpegHuin 6ann 4,13, BbiIGOpKa
n3 61 aeByW KU — cpegHuii 6ann 4,28. Pa3nnuna cTtatMCTUYECKU AOCTOBEPHblI Ha BbICOKOM
ypoBHe 3HauumocTn (p = 0,009). Kputepunii paBeHcTBa gncnepcuin JINBNHA yKasbiBaeT Ha To,
4yTO AMcnepcun AByX pacnpeneneHnii ctaTucTUYeckn 3HaumMo He pasnuyatotea (p = 0,807),
cnepoBaTtenibHO, NPUMEHEHNE | —KPUTEPUS KOPPEKTHO.

Tabnvua pe3ynbTatoB MOXeT 6biTb BEIMKA M He NnomeLaTbCs Ha CTpaHuue oTyeTa. MNpu xe-
NaHuM MOXHO yAanuTb SILLHME CTON6LUbLI MK CTPOKU NpU NOMOLM peaakTopa tabnuu,. Ons
BXO/Ja B HEro A0oCTaToOvHO ABaXAbl LW eNKHYTb Ha Tabnuue NeBo KHOMKOW Mbllwn. Bonee noa-
pPO6HO pefakTupoBaHWe Tabnuu, pacCMOTPEHO B pasgene «OKHO BbiBOAA W €ro pefakTupoBa-
HWe» rnasbl 2.

Pe3ynbTathl NpuMeHeHns f-kputepus
ANS 3aBUCUMbIX Bbl6OPOK

dparmeHTbl BbIBOAUMbIX PeE3Yy/bTaTOB, CreHepMpPOBaHHbLIX NPOrpamMmMol nocne BbINOAHEHUs
wara 56, npuseaeHsl Ha puc. 11.6.

Kak BUOHO 13 pe3ynbTatos, A1 BbIGOpKM o6bemoM N = 100 cpefHee 3HayeHWe nepemMeHHOn
OTMeTKa2 (4,22) oKa3aslocb CTaTUCTUYECKM 3HAYMMO Bblllie CpeHero 3HavyeHus nepemMeHHoOMN
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otmeTkal (3,96) ¢ ypoBHeM 3HaummocTn p < 0,001. Kpome TOro, mexagy nepemMeHHbIMU OT-
MeTka! 1 OTMEeTKa2 cyulecTByeT 3HauuTenbHas koppensymsa (r = 0,434, p < 0,001), ceuge-
TeNbCTBYHOLLAA O TOM, YTO AaHHble NepeMeHHble AeNCTBUTE/IbHO MOXHO CUMTaTb 3aBUCUMbIMUN

BblOOpKaMU.
CT1aTUCTUKN napHbiX BblIGOPOK
Cra. Cra. owwvbka
CpegHee N OTK/IOHeHVe cpefHero
Mapa oTMeTKal 3,9630 100 ,30597 ,03060
oTMEeTKa 2 4,2205 100 ,27589 ,02759
Koppenauyuu napHbix BbIGOPOK
N Koppenauva 3Hu.
Mapa 1l ormeTkal &oTmeTka2 100 434 ,000
KpuTepwuii napHbix BbIGOPOK
MapHble pasHocTU
95% noBepUTENbHbI
VHTEepBas1 PasHoCTN
cpepHUX
HuxHas BepxHsas 3HauMmocCTb
CpegHee rpaHua rpaHiua t CT.CB. (2-CTOPOHHSIA)
OMETISL - oe750  -31013 19587 -8290 % 000
oTmeTKa2

Puc. 11.6. ®parmeHTbl OKHa BbIBOA MOC/E BbINOMHEHUA Liara 56

Pe3ynbTaTbl NpuMeHeHns f-kputepus ans oaHol BbIGOPKU

dparmMeHTbl BbIBOAUMbIX Pe3y/bTaToOB, CreHEPMPOBaHHbLIX MNPOrpaMMon Mnocfe BbINOJHEHUs
wara 5r, npuseaeHsl Ha puc. 11.7.

CTaTUCTKU AN OAHOBLIGOPOUHOTO 1-KpTEpPUSA

Cra. C1a, owvbka

N CpefHee OTK/IOHEHME cpeaHero
yuncnoBble psapl 100 10,35 2,768 277
cnosapb 100 11,96 2,857 ,286

OAHOBBLIGOPOUHbIN t-KpUTEPUN

MNposepsemoe 3HaveHve =10
95% [0BepUTE/IbHbIN
VIHTEepBa/1 PasHOCTN

CpepHuX
3HaumocTb Pa3HocTb HwxHaAs BepxHss
t CT.CB. (2-CTOpPOHHSA) cpeaHnX rpaHiLa rpaHiua
YACNOBbIE PAp! 1,264 0 .209 ,350 -2 0
Cnosapb 6,861 9 ,000 1,960 1,39 253

Puc. 11.7. ®parmeHTbl OKHa BbIBOJA MOC/Ee BbINOSHEHWNSA Liara 5r

13 Tabnnu, BuaHo, 4TO cpeaHee 3HavYeHne nepemMeHHon Tect2 (Yncnosble psfpl) coctasnset 10,35
M CTaTUCTMYECKM [OCTOBEPHO He oTnmyaeTtcs ot 10 (p > 0,1). CpeaHee 3Ha4YeHWe rnepemeHHoM
Tect3 (cnoBapb) paBHO 11,96 U cTaTUCTUYECKM OOCTOBEPHO oTnmnyaeTtcs oT 10 (p < 0,001).
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TpakToBKa TEPMUHOB

TpakToBKa TEPMUHOB, UCMO/b3yeMbIX MPOrpaMMoii B OKHE BbiBOAA Pe3y/bTaToB:

» CraHaapTHas oLMGKa — OTHOLLEHWe CTaHAapTHOro OTK/IOHEHUS K KBaApaTHOMY KOPHIO 13
pasmMepa BbIGOpKkM N. ABNsSieTCS Mepoit CTabunbHOCTM CPeAHEro 3HaYEHUS.

» F-KpuTepuii — BENMUNHA, XapaKTepumaylLllas COOTHOLIEHWE AMUCMEPCUIA ABYX pacnpeaene-
HWIA.

» 3HAYMMOCTb — 3HAYMMOCTb, UNN P-YPOBEHb 3HAYMMOCTWU. [pPU CpaBHEHUM AMCHEPCUN
[BYX pacrnpefeneHuii B 3aBUCMMOCTM OT TOro, PaBHbl OHW WU/IN He paBHbl, MPUMEHSAITCS
pasnnuHble BUAblI CTAaTUCTUYECKUX NPUBAMXKEHWUI. 3HaveHne p > 0,05 yKa3biBaeT Ha To,
4YTO AUCMEPCUM MOXKHO CUMTaTb HepasNnyaroLLUMUNCS.

» t (t-KpuTepuin) — i -KpuTepuii onpeaenseTcs Kak OTHOWEeHMe PasHOCTM CPeaHUX 3Ha4YeHn
K CTaHOAPTHOMY OTK/IOHEHUIO.

» CT. CB. —4NC/O CTerneHen ceobopl, ANS | —KpUTEPUA € He3aBUCUMbIMU BbiIBOpKamMu npu pa-
BEHCTBE OVUCMEPCUA YNCNO cTeneHel cBo6oAbl paBHO PasHOCTM ymcnia O6bEKTOB M Yncna
rpynn (100 - 2 =98), a Npu pasnnynm gucnepcuii NpumeHsieTca bonee crioxHas opmy-
na, pawuwias apobHoe 3HaveHne 81,65. 1N 3aBUCMMbIX BbIBOPOK U A8 OAHOW BblI6GOPKM
yncno cTerneHen cBo6oabl ANa i-KpuUTepus onpegensetcs kak 100 - 1 = 99.

» 3HAUMMOCTb (2-CTOPOHHSIS) — MO OTHOLLEHUIO K i-KPUTEPUIO ABYCTOPOHHSS 3HAYMMOCTb
03Ha4aeT BEPOSTHOCTb TOrO, YTO Pa3HOCTb MEXAY CPEAHVMMUN 3HAUYEHUAMU ABNSETCS CNy-
yaliHoi, a N0 OTHOLLEHUNI0 K KO3hPULMEHTY KOPPENsuum — BEPOSTHOCTbL TOFO, YTO CBS3b
MeXy ABYMs NMepeMeHHbIMU ABNSAeTCA C/yyaliHoM.

» Cra. OTK/IOHEeHWe — CTaHAaPTHOe OTK/IOHEeHMWe. [ Ns i-KpuTepus ¢ 3aBUCUMbIMU BblGOPKa-
MW 3TO CTaHAAPTHOE OTK/IOHEHME PA3HOCTU MeXAy 3HAUEeHUAMU MOBTOPHBLIX M3MEPEHWIA.

» Koppensauus — mepa cBa3u ABYX NepemMeHHbIX, a A1 3aBUCUMbIX BbIGOPOK — Mepa CBA3MU
NapHbIX NepemMeHHbIX. YUNCNEeHHO onpeaenseTcs Koa(uUNEHTOM KOPPENaUun; B aHHOM

npumepe ncnonb3oBasics KoaduymeHT MupcoHa. bonee NogpobHO Koppensymn onuca-
Hbl B rnaee 9.

» 95% [OoBepuTE/bHbI MHTEPBa/I — B C/lydYae i-KpUTepus TEPMUH «O0BEPUTENbHbIA NHTEp-
Ba/1» OTHOCUTCSA K Pa3HOCTU MeXAy CPeaHUMU 3HAYEHUSMU BblGOPOK.

3aBeplleHMne aHannsa 1 Bbixon
N3 NporpamMmmbl

OTpefakTupynTe cooepXMmoe OKHa BbiBOJ4A B COOTBETCTBUM CO CBOMMW MpPeAnoYTEHUAMN:
CKpOWiTe IMWHIOK NHOopMaumio, ncnpasbte Tabnuubl 1 rip. (cM. pasgen «OKHO BbiBOAA U €ro
pefakTMpoBaHue» B rnaee 2).

Ona panbHelilero ncnonb3oBaHUsa pesynbTaTa BCe COAEPXUMOE OKHa BbiBOAA WU ero dpar-
MEHTbl MOXHO COXpPaHUTb B (haine *.spv, aKCNOPTMpOBaTb B ApPYyroi copmar (Hanpumep,
Word), nepeHect B gokymeHT Word vam BbIBECTU Ha nevatb (MOAPOGHOCTU CM. B pasgene
«CoxpaHeHne, 3KCNOoPT, NepeHoC 1 NevyaTb pe3y/bTaToB» rnaBbl 2).

[na BbIXoda U3 Nporpammbl BbIGepuTe B MeHio daiin koMmaHay Bbixoa.
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149 MapameTpuyeckne v HenapamMmeTpnyecKne Kputepum
150 MowaroBble anropuTMbl U pe3ysbTaTbl BblYNCAEHUNN
166 3aBepLlueHMne aHanu3a n BbIXo4 13 nporpamMmmbl

MapameTpuyeckne n HenapameTpuyeckue
Kputepumu

Mepen TeM KakK BBECTU TEPMUH «HeMapameTpUYeCcKnii Kputepuii», HEOGXOANMO YTOUYHUTb, YTO
3TO Takoe. MapaMeTpuyeckuini KpUTepUii — 3TO MEeTOf, CTaTUCTUYECKOrO BbiIBOAA, KOTOPbLIA
NpUMeHseTCcs B OTHOLLUEHUM NapameTpOB reHepaslbHOW COBOKYMHOCTU. [NaBHbIM YC/OBUEM
ON5 napaMeTpUYecKMX METOO0B ABNSeTCA HOPMa/lbHOCTL pacnpeaesneHns NepemMeHHbIX U, Kak
cneacTene, NPaBOMEPHOCTb MPUMEHEHUs TakKMX CTaTUCTUK, KaK cpefHee 3HayeHue U CTaH-
[apTHOe OTK/IOHEeHWe. HeCMOTpPSt Ha TO YTO HEKOTOpPbLIE MapaMeTpuyeckme MeTobl MO3BONMAIOT
aHanM3npoBaTb AaHHble, pacnpeneseHHble Mo APYrMM 3akoHam (Hanpumep, 6UHOMUaNbHOMY
unun MyaccoHa), HernapameTpuyecke MeToAbl B 3TOM CMbIC/le ropasfo (OyHKLMOHabHee, No-
CKOJIbKY BOOOLLE HE CBA3bIBAIOT aHa/IN3 C KaKUM-/IM60 3aKOHOM pacnpeneneHus.
Takum o6pa3om, HenapamMeTpuyeckne MeToApbl MO3BOMSAKT UCCNefoBaTb AaHHble 6e3 KakMx-
6o AoNyLeHU 0 XapakTepe pacrnpefefnieHnsi NepeMeHHbIX, B TOM YMcie NpyU HapyLleHUn
TpeboBaHNS HOPMa/IbHOCTM pacnpegeneHns. Tak Kak 3T MeToAbl npefHasHayveHbl A1 HO-
MWHATMBHbIX U PaHIOBbIX MEPEMEHHbIX, B OTHOLLEHUM KOTOPbIX HeAOMyCTUMO MpUMeHeHMe
apMeTUYECKUX OMnepauuii, OHM OCHOBaHbI Ha Pa3/IMYHbIX AOMOMHUTENbHbIX BbIYNCIEHUAX,
cpeay KOTopbIX MOXHO OTMETUTL:
» paHXUpoBaHWEe NepeMEeHHbIX;
» MoAcyeT yncna 3HavYeHWli ogHOro pacrnpeseneHusi, KOTopble MPeBbIWAT 3Ha4YeHUst Apy-
roro pacrnpeneneHus;
~  NpUMEHeHne BECOBbIX CPaBHEHWI;
» onpeeneHve cTeneHn OTKIOHEHUS pacrnpefeneHus oT CyvyarHOro uam 6uHOMuansHOro
pacnpenenexHus;
~  npoBepka HOPMaslbHOCTM BbIGOPOYHOIO pacnpeneneHuns;
CpaBHEHWEe 4acToT;
CpaBHEeHMe rpynn nyTemM BblYMCNEHNS YaCTOT 3HAUYEHWNI, NeXalinx Bbille U HUXKe FnaBs-
HOV MeguaHbl.
MomMyMO npoyYero HermapaMeTpUYeCKMe KPUTEPUU MO3BOMAOT BbIYMCAATH CTATUCTUYECKUE

nokasaTtenu O/ OA4HOWM BbIGOPKM M cpaBHUBATb ABe BbIOGOPKM Mexay coboli. HecmoTpsa Ha
Ka>KyLLLYIOCS CMOXHOCTb, HernapameTpuyeckme MeTopl B 60MbLUIMHCTBE CBOEM OYEHb MPOCTLI

ANna NOHMMaHUA N NPUMEHEHUS.
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Ons ncnonb3oBaHUs HernapameTpUyecKMX MeTOAOB 3alelicTByeM YK€ 3HaKOMbIli Ham chaiin
ex0l .sav U HeKOoTOopble crelmansHO NoAroTOBNEHHbIE NPUMepPbl. OnncaHne nepemMeHHbIX daii-
na exOl.sav MOXHO HaTh B rnaeBe 3 (KonmyectBo 06bekToB N = 100). CCbIZIKM Ha UMeHa
thalinoB c JOMOMHUTENbHBIMY NpUMeEpPamMu 6yaeM AaBaTb MO Mepe U3N0XEHUA MaTtepuana.

Mo cTpyKType 3Ta rnaBa HEeCKO/IbKO OT/nYaeTca oT Apyrux. M3-3a obunms mMetodosB nolla-
roBble aJirOPUTMbl B 3TOW rnase 06beAuHEHbl C ONUCAHVEM W MHTepnpeTaumelil pe3ynbTaTos.
lMocne HavyanbHbIX TPeX Laros npeAcTasneHbl [Ba XapakTepHblX A1 60nblIMHCTBA Henapa-
MeTpUYeCKMX METOAO0B ANasnoroBbiX OkHa. [lanee AaHbl onucaHUA BOCbMW Hambonee 4acto
NCNO/Ib3yeMbIX HenapameTpuyecknx MeTogoB. NMoMUMO O6LEero onucaHus Kakgoro metona
rnokasaHbl NpUMep ero NpuMeHeHus B Buae waros 4 n 5, 4a n 5a, 46 n 56 u T. A4, NnporpamMmm-
HbIli BbIBOA, pe3ynbTaToB, ero MHTepnpeTaumns n TepMUHONOIUA. YKa3aHHble BOCEMb METOA0B
nepeyuncsieHbl ganee:

1 CpaBHeHME ABYX HE3aBUCKMMbIX BbIGOPOK (KpUTEPUA MaHHa — YWUTHMU) NO3BOMSET yCTa-
HOBUTbL PasINUMa Mexay ABYMsSi He3aBUCUMbIMU BbIGOPKaMM MO YPOBHIO BbIPXEHHOCTU
nopsAKOBOWV NepemMeHHOMN.

2. CpaBHeHUWe [ByX CBSi3aHHbIX (3aBUCMMbIX) BbIGOPOK MOXET MPOBOAUTLCA MO ABYM KpU-
TepuaM. Kputepuii 3HaKOB OCHOBaH Ha MOZCYETE YMC/la OTPULATENbHLIX U MOMOXUTENb-
HbIX Pa3HOCTE MeXay MOBTOPHbLIMU U3MEPEHUAMU; KpUTepuii YNIKOKCOHa B 10MO/IHEHME
K 3HaKaM pas3HOCTEl YUMTbIBAET UX BENUMHY.

3. Kputepui cepuini onpefenseTt, ABASETCA AN NOCNeA0BaTeNlbHOCTb GUHAPHbLIX BeNYMH
(CO6bITMIA) cnyvYaiHOW NN ynopsao4yeHHoM.

4. BWUHOMMWa/IbHbLIM KPUTEPWIA onpeaenseT, oTAMYaeTca NN pacnpeneneHne AUXoTOMUYECKo
BE/IMUYMHBI OT 33aHHOI0 COOTHOLLEHUS.

5. KpuTepuii Konmoroposa — CMMpHOBa A1 OOHOM BbIGOPKX onpeaenseT oTanuMe pacnpe-
[OeneHvst nepemMeHHo OT HOpMaslbHOro (PaBHOMepHoro, MyaccoHa U T. 4.).

6. KpuTepuii xm-KBagpaT A/ OAHOM BbIGOPKM OnpeaenseT cTeneHb oTANYMs HaboaaemMoro
pacnpefieneHns yacToT No rpagauusmM nepeMeHHoM OT OXMAAeMOro pacrnpeaeneHus.

7. CpaBHeHMe K He3zaBUCUMbIX Bbl6OpOK (KpuTepuii H Kpackena — Yonneca) no3Bonsiet
YCTAaHOBUTb CTEMEHb pPasnmMuna Mexay Tpemss u 6osiee He3aBUCMMbIMU BbibOpkamu Mo
YPOBHIO BblpaXXEHHOCTU MOPSAKOBOM NepemMeHHOM.

8. CpaBHeHMe K cBsi3aHHbIX (3aBUCUMbIX) BbIGOPOK {Kputepuii ®pugmaHa) No3BONAET
YCTaHOBUTb CTEMEHb pPas3nmuma Mmexay TpemMms n 6onee 3aBUCMMbIMU BbIGOPKaMK Mo ypoB-
HIO BbIPaXEHHOCTU MOPSAKOBOM NepemMeHHON.

[lowaroBble anNropuTMbl U pe3ynbTaThbl
BbIUNC/IEHUMN

Onsa Bbibopa HenapameTpUYecKnX MeToAoB GYyAeM MUCMOb30BaTb TPaAULIMOHHbIE AVa/IOroBble
MeHo (Legacy Dialogs — B aHI/1053bI4HOM UHTepQielice, B pPyCCKOA3bIYHOM MHTepderice oHn
noyemMy-TO HasBaHbl «YCTapeBlUWEe ANaNOroBble OKHa») B rpynne aHanusa HenapameTtpuue-
cKVe.

Mepen, npuMeHeHNEM HenapamMeTpUYecKnx KpuUTepueB Heo6XoaAMMO BbIMOMAHUTbL 3 MoAroTo-
BUTE/bHbIX WWara. 3TV LWarv no3BossiT NoAroToBUTb pabouunii daiin gaHHbIX, 3anycTUTbL Npo-
rpammy IBM SPSS Statistics 20 n oTKpbITb thanin (B gaHHom cnydae exOl.sav). Mowarosble

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

152 fnaBa 12. HenapameTpuyeckune Kputepun

3HAYNMOCTU: METOAOM CTaTUCTUYECKUX UCMbITaHU MoHTe-Kapnio uanm co6CTBEHHO TOUHbIM
Kkputepmnem. Metog TouHble Mo onpeaeneHuo faet 6onee ToYHble pesynbTaTbl. O4HAKO B He-
KOTOPbIX CAyYyasXx ero pacyeT CAUWKOM TPYAOEMOK Aaxe 419 KOMMbloTepa, Torga Ucnonb3y-
etca meto MoHTe-Kapno.

1'ift TouHble KpuTEpPUN *]

® [Tornbko acMmMToTUYECKM]

O MorTe-Kaprno
[loBepyTenbHbIA YpoBEHb: 1%
KonnuecTBo BbIGOPOK: fiooool  ~
i O Tounble
O Boaw Ha Ui [MuyHyT

Korga no3sonistoT BblMMC/IUTE bHbIE BO3MOXHOCTY,
BMecTO MoHTe-Kap/io 1cnosb3yeTcs TOUHbI MeTop,

119 He acMMNTOTUYECKNX METOA0B MUY pacyeTe
CTaTUCTUK KpUTEPUEB YaCTOTbI B f4elikax Bceraa imbo
OKPYF/IAH0TCA A0 LieNbIX, B0 1X APO6HbIe YacTu
oT6pacbiBaeTcs

j Mpopomxuts 11 OTMeHa j Cnpaska j

Puc. 12.3. AumanoroBoe OKHO TOYHbIE KpUTEPUA

CpaBHeEHME ABYX HE3aBMCUMMbIX Bbl6OPOK

Kputepnii MaHHa — YutHun (Mann — Whitney), nan U-Kputepuii, N0 HasHa4YeHUIO aHaso-
rMYeH i —-KpUTepuio AN He3aBUCUMbIX BbIGOPOK. Pa3HuLa 3akntoyaeTcs B TOM, YTO i-KpuTepun
OPVEHTMPOBaHbl Ha HOpMasibHble U 6/IM3KME K HUM pacrnpegeneHus, a kKputepuii MaHHa —
YUTHU — Ha pacnpefeneHus, OT/IMYHble OT HOPMa/lbHbIX. B 4yacTHOM cnyyae KpuTepwuii
MaHHa — YUTHU MOXHO MPUMEHATb U A1 HOPMa/lbHO pacrnpefesieHHbIX AaHHbIX, OAHaKo
OH MeHee YyBCTBUTESNIEH K pas/iNumam (ABNSETCA MeHee MOLLHbIM), YeM i-KpuTepuii. Janee
B NPUMepPe Mbl MOMNbITAEMCS BbISCHUTL, Pa3NyaroTCA N IOHOLIN U AEBYLUKN MO YyCNeBaemMoCcTH
B BbIMYCKHOM Knacce. HarnomMHuM, YTO NOJ yyalnxcsa onpeaensercs 3HayeHnem nepeMeHHol
ros, a ycnesaeMocCTb — MepeMeHHON OoTMeTka2. Mpu peanusaunn MeToda nporpaMmma cHavana
paHXunpyeT Bce 06beKTbl 6e3 yyeTa NMPUHAANEXHOCTU K CpaBHMBAeMbIM rpynnam, a 3aTem
BblUMCNAET CpefHVe paHrn A8 KaKAOoW n3 AByx rpynn. Yem Bbille CpefHUA paHr rpynnsl,
TeM BbllLe ee ycrneBaeMocCTb. ocne HaxoXAeHUs CPefiHNX PaHros orpefenseTcs p-ypoBeH b.
KoppeKkTHOCTb NPMMEHEHUS 3TOr0 KPUTEPUS COMHUTENbHA, eCNN NepemMmeHHas nveeT Hebo b-
LLIOEe YMCO BO3MOXHbIX 3HauYeHWi, Hanpumep 3-6anbHas Wwkana. B aTtom cnyyae cnepgyet
BOCMO/1b30BaTbCA TOUYHLIMU KpUTepusMn. [lManorosoe OKHO [/-KpuUTepus npeactas/ieHO Ha
puc. 12.4.

Mocne 3aBeplueHMsi Wara 3 Ha 3KpaHe AO0/MKHO MPUCYTCTBOBATb OKHO pefAakTopa aHHbIX.
B aTOM npumepe Mbl CpaBHMM YCMEBAEMOCTb HOHOLLEN M AEeBYLIEK B BbIMYCKHOM K/acce.

LWAT 4 B MeHI0 AHanu3 BbIGepUTE KOMaHAy HenapameTpuyeckue Kputepum »YcTapesluve au-
anorosble okHa » /[ ABYX HE3aBUCUMbIX BbIGOPOK, YTOObI OTKPbLITh AMA/IOrOBOE OKHO
Kputepun ans ABYX HE3aBUCUMbIX BbIGOPOK (CM. puC. 12.4).
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KpuTepuu Ana 4Byx HE3aBUCUMbIX BbIGOPOK N
CIVICOK MPOBEPFENIX MEPEVEHHBIX:
‘Ha
£ non
£ «nacc
T by
£ xo66m
N cuet By™me (Te.

./uncnosble psaa...
N 'annoT IrnrrOt

Kputepun
0 UMaHHa-YutHn Q ZKonMOropOBa—CMMpHOBa
J Mpaeca 1 Cepuii Banibpa-BonbgoBuua

| ‘ok'=N Cépoc J! OtmeHa J Cnpaska j
Puc. 12.4. nanoroBoe OKHO KpuTepun ona AByX He3aBUCUMbIX BbIGOPOK

[ns NpyMeHeHUs METOAA BbIMOMHUTE CrieAyHoLLYI0 MOC/eA0BaTeNlbHOCTb AENCTBUIA:
1 LUlenkHWTe cHayana Ha NnepemMeHHol OTMeTKa2, YTobbl BbIAENWTL e, a 3aTeM Ha

BepXHeli KHOMKe CO CTPEesKOM, YTo6bl NepemMecTuTb NepeMeHHyto B Crivicok npo-
BEPSEMbIX MEepeMeHHbIX.

LLlenkHnTe cHavana Ha NepemMeHHol Mo, YTobbl BblAENNTL €e, a 3aTeM Ha HUXK-
Heli KHOMKe CO CTPEesIKOM, YTO6bl NepeMecTnTb NepeMeHHyto B rnone Mpynnmpyto-
LA nepeMeHHas.

LLlenkHnTe Ha KHOMke 3adatb rpynnbl, YTOObI OTKPbLITh AM&/IONOBOE OKHO, MOKa-
3aHHOe Ha puc. 12.1.

B none lpynna 1 BBeguTe 3HauyeHue 1, HakmMuTe Knasuwy Tab, 4To6bI Nepeme-
CTUTb (hOKYyC BBOAA B Norse Mpynna 2, BBeAUTe 3Ha4YeHNe 2 1 LLeNIKHUTE Ha KHOMKe
MpopoxTL, YTOOLI BEPHYTLCA B AMaioroBoe OKHO Kputepuid ana AByX HesaBu-
CUMbIX BbIOOPOK.

LLenkHUTe Ha KHomke OK, 4To6bl OTKPbITL OKHO BbIBOAA.

Pe3ynbTaTbl pa6oTbl NPOrpaMmMbl MoKasaHbl Ha puc. 12.5.

CpefgHuii paHr ans gesylwek paseH 56,21, Ans oHower — 41,56. 3TO 3Ha4UT, YTO y AeByLUeK
YyCMeBaeMOCTb BblllEe, YeEM Y tOHOLWeW. CTatuctmka U MaHHa — YuUTHM paBHa 841. 3HayeHue
Z ABNSAETCA HOPMaIU30BaHHbLIM, CBA3aHHbLIM C YPOBHEM 3Haunmmoctu p = 0,014. MNoCKOo/bKY
BE/INYNHA YPOBHSA 3HAYMMOCTM (ACUMNT. 3HY (OBYXCTOPOHHSSA)) MeHblle 0,05, Mbl MOXeM ObITb
yBepeHbl B CTATUCTUYECKOW A0CTOBEPHOCTW BbiBOAA O TOM, YTO YyCMeBaeMOCTb AeBYLIEK Aeli-
CTBUTE/IbHO BblIlLE YCNEBAEMOCTU OHOLLIEN.

CpaBHeHMe ABYX CBSA3aHHbIX (3aBUCUMbIX) BbIGOPOK

OCHOBHble MeToApl, KOTOpPble UCMOMb3YTCA A1 CPaBHEHUA ABYX 3aBUCUMbIX BblGOPOK, —
3TO KpUTEPWUI 3HAKOB U KpuTepuin YunkokcoHa (Wilcoxon test). Aunanorosoe okHO Kputepuun
L5 ABYX CBSi3aHHbIX BbIOOPOK NpeAcTaBneHo Ha puc. 12.6.
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Mocne 3aBeplueHMs Wara 3 Ha 3KpaHe A0/MKHO MPUCYTCTBOBATb OKHO pefakTopa AaHHbIX.
B 3TOM npumepe Mbl CpaBHMM pe3y/nbTaTbl yyallMXcsi MO BTOPOMY (TeCT2) U 4eTBEpPTOMY
(Tect4) Tectam.

LLIAT 4a B meH0 AHasM3 BblibepuUTe KOMaHAy HernapameTpuyeckme Kputepun »Ycrapesluve au-
a/iorosble OkHa P9 AByX HE3aBVCUMbIX BbIGOPOK, UYTOObI OTKPbLITh ANA/IOrOBOE OKHO
Kputepun ans ayx cBsizaHHbIX BbIGOPOK (CM. puc. 12.6).

WAl 5a [Ona npyMeHeHWs KpUTepus 3HaKOB BbIMOSIHUTE CeAyIoLLY0 MOCNef0BaTe/lbHOCTb
.. T pencteuii:
1 B ob6nactn Kputepum yctaHoBuTE (hriadkOK 3HAKOB U CHUMUTE (h/1aXKOK YWIKOK—
COHa.

2. UWenkHuTe Ha nepeMeHHOM uncioBble psdbl [TecT2], 4To6bl BbIAENUTL ee, 3aTeM
LLE/TYKOM Ha CTpesiKe rnepeHecuTe NnepemMeHHyto B NpaBoe OKHO. Ee nmsa nosisuTtes
B 06nacT TecToBble Mapbl B CTPOKe [Mapa: 1 psaom ¢ MeTKo NepemeHHas 1

L, 3. LWenkHnTe Ha NepeMeHHOW OCBEAOM/IEHHOCTb [TecT4], UTO6bI BblAENUTDL €e, 3aTeM
LLLEe/TYKOM HO CTPESKe MepeHecuTe nepemMeHHyo B NpaBoe OKHO. Ee nmsa nossuTca
B 06/1acTK TecToBble Mapbl B CTPOKe [Mapa: 1 psaom ¢ MeTKol MNepemeHHas 2.

4. UWenkHnTe Ha kHorke OK, 4TOObI OTKpPbITb OKHO BbiBOAA.

Pe3ynbTaTbl paboTbl NpOrpaMMbl NnokasaHbl Ha puc. 12.7

YactoTbl

OCBEZIOM/IEHHOCTb - OTpuLaTe bHbIe

YunCcroBble psapl pasHocTn
MonoxuTensHble 57
pasHocTn
Csazn™ 4
Bcero 100

a. 0CBEefIOM/IEHHOCTb <4KC/IOBbIE PsbI
b 0CBEAOMNIEHHOCTL >4MCNOBbIE PSB!
C. OCBEAOM/IEHHOCTb =4MC/OBbIE Psiap

CNNTUCLWIKM KpUTepmna3

ocBeoM1
€HHOCTb-
yncnoBble
pAab!
2 -1,735
ACVMIT. 3HY.
(OBYXCTOPOHHSS) 083

a. Kputepuii 3HakoB
Puc. 12.7. ®parMeHTbl OKHa BblIBOAA MOC/E BbIMNO/HEHWA Lara 5a

MonyyeHHble pe3ynbTaTbl FOBOPAT O TOM, YTO B 39 c/iyyasx 3Ha4YeHUs MepemMeHHOol TecT2
OKa3a/IMCb MEHbLUMMW, YeM 3HA4YeHUsi NepeMeHHoW Tect4, B 57 ciyvasax 3HayeHus nepemeH-
HOW TecT2 MNPEBbLICUIN 3HAYEHUS NMepPeMeHHOl’ TecT4 1 4 pas3a 6bl/10 YCTaHOB/IEHO PaBEeHCTBO
3HayYeHn obenx nepemeHHbIX. CTaHAapTU30BaHHOE 3HaveHue (Z) coctaBnset -1,735, a ypo-
BEHb 3HaYMMOCTM p = 0,083. 3TO O3HauYaeT, YTO pas3NnuUsa Mexay pesysbTaTamu TecTOB TecT4
M TecT2 CTaTUCTUYECKU HeAocToBepHbl. O6paTuTe BHMMaHWE: MOCKOJ/IbKY MepeMeHHble TecT4
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N TECT2 ABNAIOTCA METPUMUYECKMMM, K HUM MpeanoytTuTesibHeli NpUMeHuTb {-KpuTepuin ans
NapHbIX BbIGOPOK. OH Mokasasn 6bl, YTO CpeaHMe 3HAUeHUs TeCT4 1 TecT2 pas/iMyaloTcs C ypoB-
Hem 3HaummocTu p = 0,01. Takum 06pasoM, MOXKHO Ha MpakTuKe y6eauTbcs B TOM, YTO CTa-
TUCTMYECKNE BO3MOXHOCTU i-KPUTEpUs B OTHOLLEHWUW MEPEMEHHbIX 3HAUMTESILHO Bbille, YeM
BO3MOXHOCTV KpUTEpUs 3HAKOB.

Kputepuin YnnkokcoHa

HepoctaTkoM KpuUTepus 3HaAKOB ABNSETCHA TO, YTO OH HUKAK He y4YnTbiBaeT BE/INYNHY pPas3Ho-
CTW ABYX 3HauyeHW. Tak, AN HEro HeT pasHuLbl Mexay pesynstataMmu cpaBHeHus nap (10; 0)
n (6; 5): B 060X cnyyanax 3HaK pasHOCTU ByaeT NonoXutensHbiM. OgHaKO O4eBUOHO, YTO ab-
CO/IOTHOE 3HAYeHVe Pa3HOCTU TakKXKe XapaKTepu3yeT COOTHOLUEHMEe pacnpeaeneHuii. [na Toro
YTO6bl y4YeCTb 3TO, NPUMEHSETCA KPUTEPUA YWUIKOKCOHA. 3TOT KPUTEPUn OCHOBaH Ha MNopa-
cyeTe abCOMIOTHLIX Pa3HOCTE MexAy napamn 3HaYeHW ¢ MocAeAyLMM UX paHXMPOBaHU-
eM. 3aTeM BbIYMCMAKTCA CpeaHne 3HaYeHUa PaHroB A1 NOMOXUTENbHbLIX N OTpULAaTebHbIX
pasHocTell (CABUTOB). YPOBEHb 3HAYMMOCTM MOACYMTLIBAETCA Ha OCHOBE CTaHAAapPTU30BaHHO-
ro 3HayeHus. KOppekTHOCTb NMPUMEHEHUS 3TOr0 KPUTEPUA COMHUTENbHA, €C/IN NepeMeHHas
nMeeT HebO/bLIOE YNCNO BO3MOXHbIX 3HAYEHUI, Hanpumep 3-6a/inbHas Wkana. B atom cny-
Yyae cnegyeTt BOCIMO/b30BATLCA TOYHBIMU KPUTEPUAMU. OCHOBHOE OMasioroBOe OKHO KpuUTepus
YNNKOKCOHa TO Xe, 4TO 1 AN Kputepus 3HakoB (cMm. puc. 12.6).

Mocne 3aBeplueHUs Wara 3 Ha 3KpaHe AO0/MKHO MPUCYTCTBOBATb OKHO peaakTopa AaHHbIX.
B 3aTom npumepe, Kak WU B npeabiayLleM, Mbl CPaBHUM pPe3y/bTaTthbl yyalmxcs no BTOPOMY
(TecT2) u yeTBepTOMy (TecT4) TecTam. OHAKO Ha 3TOT pa3 BMECTO KpUTepust 3HaKOB BOCMO/1b-
3yemMcs KpuTepuem YUIKOKCOHa.

LLAT 46 B meHro AHanv3 BblbepuTe KoOMaHAy HenapameTpuyeckue KpuUtepun »YcTapesluve ot
\ anorosble OKHa P19 [BYX HE3aBMCUMbIX BbIBOPOK, UTOObI OTKPbITh AMAIOrOBOE OKHO
Kputepymn gfia AByX CBsi3aHHbIX BbIOOPOK (CM. puc. 12.6). Ecnuv Bbl yxXe ycrienn nopa-

-lelll: w, 60TaTb C 3TUM OKHOM, LLENKHUTE Ha KHomnke COpoc.

LWAF 56  [Ona npuMeHeHns KpUTepusi YUIKOKCOHA BbIMOMIHUTE CNeayloLLyto nocrenosartesib-
HOCTb OENCTBUIA:
1 LWenkHUTe Ha NMEepPeMEeHHOM 4MCioBble psabl [TecT2], UTO6bl BblAENUTL ee, 3aTeM
LLLeTYKOM Ha CTPesike NnepeHecuTe rnepemMeHHyo B Npasoe OKHO. Ee nms nossuTcs
B 06n1acTn TecToBble Mapbl B CTpoke Mapa: 1 psaom ¢ MeTkon MepemeHHas L

2. UlenkHuTe Ha NepemMeHHOW OcBeAOM/IEHHOCTb [TecT4], YTOobbl BblAENUTL €e, 3a-
TEM LWENYKOM Ha CTpefike MepeHecuTe MNepeMeHHyK B MpaBoe OKHO. Ee mms
nosiBuTCs B 0611actn TecToBble Mapbl B CTPOKe [Mapa: 1 psgom ¢ meTkow [Mepe-
MeHHas 2.

3. LenkHuTe Ha KHorke OK, 4TO6bl OTKPbITb OKHO BbIBOAA.

HR = LA
O6paTnTe BHMMaHWe Ha TO, YTO Mbl He yCTaHaB/MMBaNn (PNAXOK YWUIKOKCOHA, MOCKO/bKY OH
yCTaHOB/IEH MO YMO/YaHUI0. Pe3ynbTaThl paGoThl MPOrpaMMbl NokasaHbl Ha puc. 12.8.

Pe3ynbTaTbl MPUMEHEHUS KDUTEPUS YUNIKOKCOHA U KPUTEpUsi 3HAKOB O4YeHb MOXOXMW. YacTo-
Ta Kakaoro v3 Tpex ucxogoB N ocTanach HEM3MEHHON. VIH(opMaums 0 KakAoM M3 UCXOA0B
(KpoMe paBeHCTBA) Temnepb BK/OYAET B cebs Takke cpeAHee M CyMMapHOe 3HadeHus ons co-
OTBETCTBYIOLLMX PaHroB. BuayasbHbli aHaNIM3 UCXOAHbIX AAHHLIX FTOBOPUT O TOM, YTO 3Haue-
HMA TecTa 4 (OCBEAOM/IEHHOCTb) B LIE/IOM HECKO/IbKO MPEBbILLAIOT 3HAYEHUs1 TecTa 2 (YMC/o-
Bble pAAbl). 3TO AEMOHCTPUPYET U BeNnunHa Z = -2,493, KoTopas 3HauMTelbHO MPEBOCXOAUT
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PaHrn

CpefHwnii Cymma

N paHr [paHros
0OCBEAOM/IEHHOCTb —  OTpuLaTe/IbHbIE PaHr 39a 42,26 1648.00
YnCoBbIE pAapl MoNOXMTENbHBIE PaHTA 57b 52,77 3008,00
Csasun 4e
Bcero 100

a. 0CBEIOM/IEHHOCTb <YWC/IOBbIE Psifpl
b 0CBEAOMIEHHOCTb >4MCOBbIE PSB!
C 0CBEAOM/IEHHOCTb =4MC/OBbIE Psap

O\/VC“/K"K pMmrepus*
0CBeIOM-
JIEHHOCTb—
4MCnoBble
pAab!

z -2,493a

ACVMIT. 3HY.

(OBYXCTOPOHHSIS) 013

a. VcnonbayroTcs oTpuLiaTeNbHbIE PaHr

Puc. 12.8. dparmeHTbl OKHa BblIBOAA MOC/E BbIMO/HEHWA Llara 56

rno MOAyn COOTBETCTBYIOLLLEE 3HAYEHME, NOJSTyYEHHOE paHee AN KPUTepUs 3HaKOB. YPOBEHb
3HauyMmocTn p —0,013, 4TO roBOPUT O CTAaTUCTUYECKON AOCTOBEPHOCTU pPasnnunii. Takum o06-
pa3om, Mbl y6exaaemca B TOM, YTO KPpUTEPUIA YUNKOKCOHA ABNAeTCA 60Mee YyBCTBUTENbHbIM
K pasnnumsam (6onee MOLLHbIM), YeM KPUTEPWUii 3HaKOB. TeEM He MeHee OH OKa3blBaeTCsi He-
CKOJIbKO XYXe t-kpuTepus, obecneumsaroLlero yposeHb 3HaummocTtn 0,01, yTo noarsepxxaaet
npeAnoYTUTE/IbHOCTb MOCMeAHEro AN aHaIM3a MeTPUYEeCKUX OaHHbIX.

Kputepuin cepuin

Kak cnefyet U3 Ha3BaHWsA, KpUTeEpUiA cepuii NpuMeHsieTcs A1 aHaM3a NnocnefoBaTe/lbHOCTU
06bEKTOB (ABNEHWUM, COObLITUI), YNOPSA0YEHHbLIX BO BPEMEHU UMM B MNOPSAKE BO3pacTaHus
(y6bbiBaHMS) 3HAYEHNIN N3MEPEHHOIO Npu3Haka. Kpome Toro, kputepuii TpebyeT npencrasne-
HUA nocnefoBaTeNlbHOCTU B BUAE GUHAPHOW NepeMeHHOM, TO ecTb KakK YepeaoBaHusi cobbITUi
O n 1 MaTemaTtmnyeckas naes KpUTepmsa OCHOBaHa Ha MojcyeTe 4yncna cepuii B ynopsaoyeH-
HOA nmocnepoBaTeslbHOCTU COGLITUIA ABYX TUMNoB, Hanpumep O n 1 Cepusi — 3TO Mocneso-
BaTeNIbHOCTb OAHOTUMHBLIX COObLITUIA, HEMOCPEeACTBEHHO MNepesd W Moc/e KOTOPOoi Mpou3oLiv
cobObITUA gpyroro Tuna. N'mnoTtesa o cnyyaiHOM pacnpegeneHnn cobbiTnii 1 cpean cobbiTnii O
MOXET 6bITb OTK/IOHEHa, eCIn KO/INYeCTBO Cepuii 60 CANWKOM Mano (O4HOTUMHbIE COObI-
TUS UMEKT TEHAEHLUMIO K FPynnMpoBaHnio), Mbo CAULLKOM BenMKo (cobbiTvsi O u 1 nmerot
TeHAEHLUNIO K YepenoBaHuio).

OCHOBHOE [1a/loroBoe OKHO KpUTepus cepuin npeacTasneHo Ha puc. 12.9.

Mocne 3aBeplueHUs Lwara 3 Ha 3KpaHe [O/MKHO MPUCYTCTBOBaTb OKHO pefakTtopa AaHHbIX.
PaccmMOTpUM MpUMEHEHWe KpUTEPUS Cepuii Ha NMpUMepe NPOBEPKM FMMOTe3bl O Hec/y4YaliHOM
yepeaoBaHUM tOHOLEN 1 AeByLleK (MepemeHHas non) B CAUCKe UCMbITyeMbiX B haiine ex01.
sav. inA 3agaHna TOYKM pasfgena 3HauyeHU NepeMeHHON Ha [Be KaTeropun npegHasHauveHbl
thnaxok u none 3agasaemoe. B gaHHOM cnyyae B OAHY Fpynny HagoO BK/IOUUTb 3HAYeHWA
nepemeHHOl Mon, paBHble 1, a B APYryl0 rpynny — 3HayeHus, pasHble 2.

LIAT 4B B meHi0 AHamm3 BblGepuTe kKOMaHAy Henapametpuueckue Kputepyun »YcTapeBluve
[nanorosble okHa »CepyK, YTOObI OTKPbITb AMarioroBoe OKHO Kputepuwii cepuii (cwm.
pvc. 12.9).
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160 Mnasa 12. HenapameTpuyeckue Kputepun

BrvHOMUaNbHbIR KpUTEPUIA

AcvMT. 3HY
HabrrogeH-  Mposepsie-  ([EyXCTOPOH
Kareropus N Hasa gons Masi pons Hs9)
non Fpynnal MYX 39 39 50 ,035a
Mpynna2 XXEH 6L 61
Bcero 100 1,00

a. Vicnonb3ayeTcs Z annpokcumMaLms.
Puc. 12.12. ®parmMeHT OKHa BblBOAA MOC/Ie BbIMO/HEHNS Wara 5r

Oxugaemas npornopums ansa 6uHoMmManbHOro Tecta pasHa 0,5 Ana o6eux rpynn. Ha6nwopae-
Mas npornopuma AN Kak4on 13 rpynn onpegenseTcs Kak oTHoweHue pasmepa rpynnbl (N)
K pa3mepy BbI6opkM (100). Kak MOXHO BMAETb, HabNogaemMble NPoONopuUnn 3Ha4YNTENIbHO OT-
nuyatotea ot 0,5 n coctaensoT 0,39 ans oHowen n 0,61 Ans AeByllEK. YPOBEHb 3HAYMMOCTH,
pasHbIin 0,035, cBUAETENLCTBYET O CTATUCTUYECKU [OCTOBEPHOM OT/IMUYUU UCCNeayeMOro pac-
npegeneHns ot GMHOMUaNbHOro (PaBHOBEPOSTHOTO).

Mpu XenaHny MOXHO MPOBEPSATb OTNUYME HaBNOAAEMOro pacnpeAeneHns oT Nu6oro Apyro-
ro 6MHOMUWANILHOrO pacnpefeneHuns, 3aaasas Heo6XoAVMble OXuaemble NPOnopuun B Mnose
Mposepsiemas aon.

Kputepunini Konmoroposa — CmMunpHoBa 419 04HON BblGOPKU

Kputepuin Konmoroposa — CMMpHOBa A5 OOHOW BbIGOPKM MO3BOMISET ONpeaenvTb, oTnnya-
eTcs 11 3afaHHoe pacnpefeneHne oT HOPMaslbHOro (3KCLecC U acMMMeTpUa pacnpeneneHuns
paBHbl 0), paBHOMEPHOrO (3Ha4YeHUs pacnpeseneHbl C 0ANHAKOBOM MNOTHOCTLIO, Hanpumep,
KaK y uenbix umcen ot 10 1000), pacnpeaeneHus NyaccoHa (cpeHee 3HaYeHMe 1 gucnepcus
paBHbl A; Npy 6OMbLINX 3HaYeHUsX A pacnpeneneHve MNyaccoHa NpuénmxaeTcs K HOpMasib-
HOMY) WM 3KCMOHeHUManbHoro. CyTb MeToAa 3ak/iyaeTcss B CpaBHEHUW 3MMMPUYECKOro
(Habnogaemoro) pacrnpeaeneHns HaKoM/IEHHbIX YacToOT BbIGOPKM C TeopeTUYecKuM (oxunaae-
MbIM) pacnpegeneHneM HakOMIeHHbIX 4acToT (HopmanbHbIM, MyaccoHa un T. 4.). B kadecTse
npumMepa muccregyem pacnpegesnieHme 3HavyeHUin nepemMeHHor otmetkal B chavine exOl.sav Ha
COOTBETCTBME HOPMasIbHOMY pacnpesesnieHnto. OCHOBHOE AMasioroBoe OKHO KpuTepus Konmo-
ropoesa — CMUpHOBa A1 0AHON BbIGOPKM NMpeacTaB/ieHo Ha puc. 12.13.

4 O1HOBLIGOPOUHBIN KpuTepUii KonMoroposa-CMUPHOBa

T non

T wnacc

# BB

# %0661

# cueTByMme [Te .
# uncnosble pag, .

ANrT.*r»« .CxnotO!
MpoBepsiemoe pacnpepenexHne
@ HopmanbHoe O PaeHoMepHoOe

O [MMyaccoHa 00 3KcnoHeHUuwnanbHoe

o Ecraeka ] Cébpoc OTmeHa CnpaBka

Puc. 12.13. Ananoroeoe okHO OAHOBLIGOPOUHBIN KpuTepuii Konvoroposa — CMMpHOBa
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Mocne 3aBeplleHWs LWara 3 Ha 3KpaHe [0/HKHO MPUCYTCTBOBATb OKHO peaakTopa AaHHbIX.
B aTOM NpuMepe Mbl CpaBHUM pacrpegesieHe MNepeMeHHol OTMeTKal C HOpMasibHbIM pac-
npeaeneHnem.

WAT 40 B MeHio AHam3 BblbepuTe KoMaHZy HenapameTpuyeckne Kputepum »Ycrapesluve
[nanoroeble okHa »OAHOBLIGOPOYHbI Konmoroposa — CMMPHOBA, YTOObI OTKPbITb
[Nanorosoe OKHO OpHOBbLIGOPOUHLIA KpuTepuiA  KonmoropoBa — CMupHOBa  (CM.
puvc. 12.13).

WAl 54 Jlna npyMeHeHUsi KpUTEpPUs BbINMOSHATE CNeayoLlyo rocneaoBaTesibHOCTb Aei-
CTBUIA:

1 LlenkHnTe cHayasna rna nepemMeHHolr oTMmeTKal, YTo6bl BblAE/UTL €e, a 3aTeM Ha
KHOTMKe CO CTPesiKoiA, YTo6bl MepemMecTUTb NepemMeHHyto B CriYCOK MpOBEpPsSiEMbIX
nepemMeHHbIX.

2 LlenkHuTe Ha KHorke OK, YTO6bl OTKPbITb OKHO BbIBO/A.

PesynbTtaTbl paboTbl Nporpammbl MokasaHbl Ha puc. 12.14.

04HO8bI00|>04Hblli kpuTepun Konmoroposa CmupHos/)

oTtmeTkal

N 100

HopmarsibHby3b CpegHee 3,9630
napameTpbl cT

[, OTK/IOHEHVIE 30597

Pa3HOCTW 3KCTpeMyMOB Moaynb .072

MonoxurenbHble ,072

OTpuuaTenbHble -051

Crartuctuka Z Konvoroposa-CMMpHOBa 716

ACVMIT. 3HY CTOPOHHSIS
(BYXCTOPOHHsIsT) a5

a CpaBHeHMe C HOpMaibHbIM pacripesenieHemM
b OueHunBaeTcs Mo AaHHBIM.

Pnc. 12.14. dparmMeHT OKHa BbIBOAa MOC/E BbINOMHEHUS Lara 54,

B cTpoke PasHOCTV akCTpeMymoOB npusefeHbl Moaynb, a Takxke onoxuTensHble n OTpuuatess-
Hble OTK/IOHEHWUS UCCNeAyeMOro pacrnpefeneHns OT TeopeTu4eckoro (B JaHHOM criyvyae Hop-
ManbHoro). Ctpoka Cratnctmka Z Konmoroposa — CMMPHOBA COAEPXKUT Z-3HAYeHUe, YPOBEHb
3HAYMMOCTN KOToporo paseH 0,685 (NnocnefHAs CTPoOka). ITO O3HAYAET, UTO pacrnpeneneHve
3Ha4YeHUi NnepemMeHHor oTMeTKal cTaTUCTUYECKU He OT/inYaeTcs OT HopMasibHoro (p > 0,05).

Kpntepuin xm-kBagpat ons o4HON BbIOOPKMU

PaccmaTpuBaembili B AaHHOM pasfene Kputepuin mEana OaHOM BbIGOPKN HECKO/IbKO OT/IMYaeTcs
OT PacCMOTPEHHOr0 paHee KpuTepwus y} Ana Tabnul, conps>XxeHHocTn (CMm. rnasy 8). B gaHHOM
c/lyyae B KayecTBe 0OXugaemoro (TeopeTuyecKoro) pacnpeneneHns o6blYHO BbICTyNaeT paBHO-
MepHoe pacnpegeneHne 06bLeKTOB MO rpajgaumsam nepemMeHHoON, B OTHOLWEHNN KOTOPOW npume-
HAeTca KpuTepwii. fanee 6yaeT npueedeH NpuUMep NPUMEHEHUs KPUTepus K NepemeHHOMN
By3 13 haina ex01 .sav. Nockonbky uncno obvektoB (N) B thaiine exOl .sav paBHO 100, a nepe-
MeHHas By3 UMeeT 4 rpagaunu, oxXugaemble 4acTOTbl A5 KaKA0W rpagaunn paBHbl 100/4 =25.
MpuMeHeHne paccMaTpMBaeMoOro KpUTepus A0NnyckaeT 3ajaHuve He TOJ/IbKO PaBHOMEPHOro
0OXNAaeMoro pacnpeneneHus, Ho 1 Nboro apyroro. Hanpvmep, MOXHO NPOBEPUTL FMMAOTE3Y
O TOM, YTO KOJIMYeCTBa yvallumxcs, npeanounTarowmx 4 kateropmm cneymannsaumii, COOTHO-
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BY3

Habnioge Oxunpaemoe

HHoe N N Ocrarok
ym 2 250 =30
3K.0H 3L 250 6,0
TEXH n 250 -140
ECT_H » 250 11,0
Bcero 100

OaTcuWwKM Kputepus

BYy3
Xf*keappat3 14,430
cT CB 3
ACUMMT 3HY ,002

3 YacToTbl, MeHbLUME 5, oxuganucs B Osuelikax (.0%)
MuH1ManbHas oxugaemas yactota pasHa 25,0

Puc. 12.16. dparmeHTbl OKHa BbIBOAA MOC/E BbIMNOMHEHUS wWwara S5e

CpaBHeHMe K He3aBUCUMbIX BbIGOPOK N KPUTEPUA
Kpackena — Yonneca

[nsa cpaBHeHWs 6onee [IByX HE3aBUCKMbIX BbIGOPOK MO YPOBHIO BbIPaXXEHHOCTU MepemMeHHOol
NPUMEHSIIOTCS HECKO/IbKO KpuTepues: H-kpuTepuii Kpackena — Yonneca, Kputepuii MegnaHb,
KpuTepuii AxoHknpa — TepncTpa. Cpean HUX HambGosbLIei YyBCTBUTENbHOCTLIO K pasfinuu-
AM o6nagaet A-Kputepuii Kpackena — Yonneca. 3TOT KpUTEpWUit siBMiseTcss HenapameTpude-
CKMM aHa/lorom OAHOMAaKTOPHOro AUCMEPCUOHHOIO aHaim3a, oTnYasch OT Hero B ABYX OT-
HoLWeHUsX. Bo-nepBbix, KpUTepuii Kpackena — Yonneca OCHOBaH He Ha CPaBHEHWUW CpeaHuX
3HaueHuii 1 aucnepcuii NepemMeHHbIX, a Ha CPaBHEHMM CPEAHUX PaHroB. Bo-BTOPbIX, BMECTO
BblUMC/IEHUS /-KPUTEPUSi HA OCHOBE CPaBHEHWUSi CPEeAHVX PaHroB C OXWOAEMbIMU 3HAYEHUS-
MU BbIUMCIAETCA KPUTEPUIA XM-KBagpaT. [ANsa HOpMa/bHbIX pacrnpeaeneHnii 0aAHOMaKTOPHbI
[OMCNepcuoHHbI aHann3 obecreunBaeT 60/ee TOUYHble pe3y/nbTaTthl, YeM KpuTepuit Kpacke-
na — Yonneca, ogHaKo NpuMeHeHve NocnefHero pekoMeHayeTcs Ans pacnpeaeneHuii, otnm-
yaroLmMxca oT HOPMa/IbHOTO.

A-kpuTtepuin Kpackena — Yonneca cxofeH c {/-kputepyem MaHHa - YUTHWU. Kak u no-
CnegHVA, OH OLEHMBaeT CTerneHb nepeceyeHns (COBMNafeHUs) HEeCKONbKUX PAAOB 3HAYEHWM
M3MEPEHHOro npu3Haka. YeM MeHbLUe coBnafeHuii, Tem 6o0/blle pasnnyaloTca psabl, COOT-
BETCTBYHOLLME cpaBHMBaeMblM Bblbopkam. OCHOBHas maes A-kputepus Kpackena —Yonneca
OCHOBaHa Ha nNpeAcTaBfeHMN BCEX 3HAYEHWU cpaBHMBAEMbIX BbIOOPOK B BuAe OAHON O6LUel
nocneaoBaTe/lbHOCTU YNOPSA0UYEHHbIX (PaHXVUPOBaHHbIX) 3HAYEHWI C NOC/eayoLWUM BblYMC-
NleHneM cpefHero paHra Af1 Kaxaor u3 BbIOOPOK. ECAn BbINOAHSAETCA cTaTUcTuyeckas ru-
noTtesa 06 OTCYTCTBUM Pas3nnynii, MOXHO OXuAaaTtb, YTO BCE CPeAHWE paHrv MPUMEPHO PasHbI
1 613KM K 06LLLEMY CpeAHEMY paHry.

[nanorosoe OKHO HenapameTpUYecKUX KPUTEPUEB A1 HECKONbKUX HEe3aBUCUMbIX BblIGOPOK
npeacras/iieHo Ha puc. 12.17.

Mocne 3aBeplUeHMs lWara 3 Ha 3KpaHe AO/MHKHO MPUCYTCTBOBaTb OKHO pefakTopa AaHHbIX.
B aTomM npumepe Mbl NpoBedeM CpaBHEHMEe Tpex Fpynn yvaliuxcs, pasnnuyarolLinxca BHeL-
KOJMIbHbIMUW YBNeYeHUsIMU (nepemeHHas Xo66u1) 1 ycneBaeMOCTb0 B BbIMYCKHOM KJacce (nepe-
MeHHas OTMeTKa2).
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PaHrun

CpepHuii
KO66M N paHr
oTMeTka2  crnopt 33 38,18
KOMMbIOTEP 37 54,28
VICKYCCTBO 30 59,38
Bcero 100

CTaLLCTUKM KpVI].epMRab

oTMeTKa2
Xn-kBagpar 9,437
CT.CB. 2
AcvmnT. 3HY .009

a Kputepuii Kpackena-Yonneca

b MpynnupytoLLias nepemeHHas xo66u

Puc. 12.18. ®parmeHTbl OKHa BbIBOAA MOC/E BbIMOMHEHWSA Lara 5k

CpaBHEHNEe HEeCKO/IbKMX 3aBUCUMbIX Bbl6GOPOK
N KpuTepuini dpuagmaHa

KpuTepunii dpuamaHa sBnsieTcss HenapaMmeTpUYecKUM aHasioroM o4HOMakKTOpHOro ANCNepCcruoH-
HOro aHa/IM3a A1 NOBTOPHbIX M3MepeHuii. OH NMO3BONSET NPOBEPSATbL MMMNOTE3bl O pas3nuuuu 6o-
nee ABYX 3aBUCMMbIX BbIGOPOK (MOBTOPHbLIX M3MEPEHUIA) Mo YPOBHIO BbIpaXXEHHOCTU U3y4YaeMoii
nepemeHHol. Kputepuii dpugmaHa MoxeT 6biTb 60nee ahPEKTUBEH, YEM €ro MeTPUYECKUI
aHanor — oAHO(AaKTOPHbIV ANCMEPCUOHHBIA aHa/IM3 — B C/ly4Yasx MOBTOPHbLIX U3MepeHui n3y-
4yaemMoro npu3sHaka Ha He6osbLUMX BbIGOPKAxX M MPU OTINYMMK pacnpenesieHns OT HOpPMa/lbHOrO.

KpuTepuii dpnagmaHa BecbMa CXOAEH C KpuTepuem Kpackena — Yonneca U OCHOBaH Ha paH-
XNPOBaHMM psfa NMOBTOPHbLIX U3MEPEHWUI AN KaXA0ro o6bekTa BbIGOPKW. 3aTeM BblUMCis-
eTca CyMMa pPaHroB A1 K&XA0ro U3 ycnoBuii (MOBTOPHbLIX M3MepeHuii). ECn BbiNOHAETCS
cTatmucTuyeckas rmnoTesa 06 oTCYTCTBUM Pas3nuunii Mexay NOBTOPHbLIMU U3MEPEHUSIMU, MOX-
HO OXWAaTb MPUMEPHOro PaBeHCTBa CYMM PaHroB A/ 3TUX YCnoBuii. Yem 6Gorblie pasnvua-
I0TCA 3aBUCMMble BbIGOPKU MO M3yyaeMOMy MPU3HaKy, TeM 6OJiblie 3MMNUPUYEcKoe 3HaueHue
BbIYMCMIIEMOTO 3HAUYEHUSI KPUTEPUS X210 KOTOPOMY onpezensieTcs /l-ypoBeHb 3HAYMMOCTMU.

Ananorosoe OKHO KOMaHAbl A15 MNPUMEHeHUa KpuTepus ®dpuamaHa npeacraBlieHo Ha
puc. 12.19.

Mocne 3aBeplueHUs LWwara 3 Ha 3KpaHe A0/MKHO MPUCYTCTBOBaTb OKHO pedakTopa AaHHbIX.
B aTom npumepe Mbl CpaBHUM pe3ynbTaTbl TECTOB TecTl, TecT2, TecT3, Tect4 n TectS Ana Bcex
yyawmxces.

LIAT 43 B meHio AHanm3 BblibepuTe KomaHay HenapameTpuyieckue KpuUtepyun »YcTapesluve an-
asnorosble OkHa P13 K cBAzaHHbIX BbIGOPOK, YTOObI OTKPbITh ANA/IOrOBOE OKHO KpuTte-
Py AN HECKO/bKUX CBA3aHHbIX BbIGOPOK (CM. puc. 12.19).

LWAT 53 [N npuMeHeHWs KpUTepus BbIMNOMHUTE NOC/eAoBaTeNlbHOCTb AeNCTBUN:

1 LUWenkHUTe cHavYana Ha NepeMeHHON TecT!, YTOGb! BbIAENUTb €e, a 3aTeM Ha KHOM-
Ke CO CTPEesiKOi, YTOGbl MepPemMecTUTb MepemMeHHYt0 B nose MpoBepsieMble nepe-
MEHHbIE.

2 ToBTopuTe Npeaplayliee AelicTBre A1 NepPeMeHHbIX TecT2, TecT3, Tect4 U TecTs.
3. LenkHuTe Ha KHomke OK, UTOGbl OTKPbITh OKHO BbIBOAA.
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Ana panbHenwero Ncnosib30oBaHMa pesysbTarta Bce COAepXMMoe OKHa BblBOAA Wan ero dpar-
MEHTbl MOXHO COXpaHWUTb B (haisie *.spv, aKCNOPTUpPOBaTb B Apyroi cdopmat (HaHpumep,
Word), nepeHectn B fokyMeHT Word wam BbiBeCTM Ha nedvaTb (MOAPOGHOCTM CM. B pasgene
«CoxpaHeHue, 3KCMopT, MePeHOC U neyaTb pe3ynbTaToB» FNaBbl 2).

[ns Bbixoaa 13 NporpaMMbl BbIGepuTe B MeHI0 ®aiin KoMaHay Bbixoa.
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13 OaHOg)aKropHbIV
ONCMNEPCUNOHHBbIM aHasn3

169 MowaroBbie a/irOPUTMbl BbIYWNCIEHUN

174 MNpencrtasneHve pesysnbLTaTos

177 TepmunHonorus

177 3aBeplueHne aHanm3a 1 BbIXO4 U3 NporpamMmmsbl

OAHOMaKTOPHLIV AUCNEPCUOHHbI aHann3 B SPSS peannsyeTcs ¢ MOMOLLLIO KOMaHAbpl OaHo-
(haKTOpHbI/ ANCMEPCUOHHLIN aHam3. KomaHabl noagmeHio ObLasa NMHelHas Moaernb, OnuchiBae-
Mble B rnaBax 14 n 15, Takke OT4acCTU NO3BO/AKT MPOBOAUTL NOAOOGHLIM aHaIM3, OgHAKO UX
BO3MOXHOCTW HEeCKO/bKO 6onee cneynuyHbl, YeM y KomaHabl OAHO(aKTOPHbIA ANCMEPCUOH-
HbIli aHams3.

JAncnepcnoHHbli aHanms (Analysis Of Variances, ANOVA — o6LenpuHATOe 0603HaYeHne mMe-
To4a) — 3TO Mnpoueaypa CpaBHEHWUs CcpefHWX 3HaYeHUW BbIGOPOK, HA OCHOBaHWWM KOTOPOW
MOXHO caenatb BblBOA, O COOTHOLIEHUW CpefHUX 3HauyeHWi reHepasibHbIX COBOKYMHOCTEN.
Bnvxaiiwmm n 6onee npocteiM aHanorom ANOVA sBnsieTcsa i-KpuTepuii, NMpUMEHEHNE KO-
TOpPOro paccmatpuBasiocb B rnase 11. B oT/mMuve OT /.-KpUTepus AUCMEPCUOHHbIA aHann3
npegHasHayeH AN CpaBHEHUS He OBYX, a HeCKOSIbKMX Bbl6OPOK. CNOBO «AMCNEPCUOHHbI»
B Ha3BaHUM yKasblBaeT Ha TO, YTO B MpoLiecce aHann3a COnoOCTaBAATCA KOMMNOHEHTb! AWUC-
nepcun mnsydaemori nepemeHHon. O6uas N3MEeHYMBOCTb NepeMeHHON packiabliBaeTcs Ha ase
cocTaBnaloLLMe: MeXrpynnoByto (akTopHy0), 06YCNOBAEHHYIO pasnuunem rpynn (cpegHux
3HaYeHW), N BHYTPUTPYNMNoBy (OWWNGKK), 06YC/OBNEHHYO CryYaliHbIMU (HEYUYTEHHbIMMW)
npuunHamu. Yem 60/blUe YaCTHOE OT AeNeHUs MEXrpynmnoBoi M3MEeHUYMBOCTU Ha BHYTPU-
rpynmnoByto (/-'-OTHOLLEeHWE), TeM 6O/bLUE pa3nNuyalrTca cpefHue 3HaYeHUs CPaBHUBAEMbIX
BbIGOPOK 1 TEM Bbille CTaTUCTUYECKas 3HAYMMOCTb 3TOF0 pas3nnyuns.

NTak, Ha3BaHMe yKasbiBaeT HA TO, YTO BbIBOJ, O Pa3NMuUN CPeAHMX 3HAYeHWi aenaetca Ha
OCHOBE aHa/IM3a KOMMOHEHTOB AMCrepcun. A YTO 03Ha4aeT C/I0BO «OAHOMAKTOPHbI»? Mpu-
MeHsis KomaHay OfHO(AaKTOPHbIA AUCMIEPCUOHHDBI aHan3, Bbl YBUAUTE, YTO B Heli MOXHO 3a-
0aTb eIMHCTBEHHYIO 3aBUCUMYIO NEepeMeHHYyto (MPU 3TOM OHa 063aTe/lbHO A0/MKHA GbITh KO-
IMYECTBEHHOTO, a TouHee, METPUYECKOTo TUMa) U eAUHCTBEHHYI0 HEe3aBUCUMYIO MEPEMEHHYHO
(BCcerpa HOMUHasbHYIO, MMEIOLLYIO HECKOJIbKO rpazauuii). PasnuyHble MoAenu AMCNepCcroH-
HOro aHa/M3a, onucaHHbIe B [IByX CleayloLMX rfaBax, A0MycKalT HalMume HECKONbKNX He3a-
BMCMMbIX MepemMeHHbIX. MHOrOMepHbIii ANCNEePCUOHHBIR aHaIn3, C KOTOPbLIM Bbl CTOJIKHETECH
B rnasax 151 16, NO3BONMSIET aHAIM3MPOBATL KAK MHOXECTBO HEe3aBMCUMbIX, TaK Y MHOXECTBO
3aBMCMMbIX NepemMeHHbIX.

NTak, Npu oAHOMAKTOPHOM AMCNEPCUOHHOM aHasiM3e cpaBHMBAlOTCA Mexay co6oi cpeaHve
3HAUYEeHUs KakA0i BbIGOPKM U BbIUUCISETCA OBLIMIA YPOBEHb 3HAUMMOCTM pasnnuunii. O6pa-
TUTe BHMMaHMe Ha To, YTO BblBOA Mo pe3ynbTataM ANOVA KacaeTcsl O6LLIEro pasinums Bcex
CpaBHMBAEMbIX CpeAHUX 6e3 KOHKPeTU3auun Toro, Kakme WUMEHHO BbiGOPKM pasfnuyatoTcs,
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MapHble cpaBHEHUS

Hepeako Hac MOryT 3aMHTeEpPecoBaThb pe3ynbTaTbl MapHbIX CPaBHEHUIA YPOBHel He3aBUCUMMOM
NepeMeHHON, N A 3TOW Uenn B ANaIOrOBOM OKHe OAHO(aKTOPHbIA AUCMEPCUOHHBIA aHan3
npeaycMOTpeHa cneumanbHas KHomnka ArnocTepropHble. TEPMUH «anoCcTEPUOPHbIE» 03HaYaEeT,
4yTO 3Ta MpoLeaypa NPoBOAUTCA MOC/e YCTaHOBNEHUS CTaTUCTUYECKN OOCTOBEPHOrO pe3ysb-
TaTta ogHOhaKTOPHOro ANCNEPCUOHHOIO aHann3a. Ecnu pesynbTatbl AMCMEPCUOHHOIO aHaNu-
3a OKa3a/InCb CTaTUCTUYECKN HEAOCTOBEPHbLIMU, MPUMEHEHME NPOLEAYPbl MapHbLIX CPaBHEHWIA
HEeKOPPEKTHO. Mpu wenyke Ha KHOMKe ANOCTEPMOPHbIE OTKPbLIBAETCA AManNoroBoe okHo OfHo-
(haKTOpHbI/i AMCNEPCUOHHDBIA aHann3: AMOCTEPUOPHBbIE MHOXECTBEHHbIe cpaBHeHus (puc. 13.3).
B 3TOM AnanioroBOM OKHe C MOMOLLbIO (h1aXKOB MOXHO 3aaatb 14 kpuTepues A1 BbIGOPOK
C OQMHaKOoBOM Aucnepcuein n 4 KpuTepmus Ans BbIGOPOK C pasHOol Ancrnepcueri.

't OAHO(YAKTOPHbIV AUCMEPCUOHHBIN aHANMN3 ANOCTEPUOPHBIE MHOXECTBEHHbIE *]

MpeanonaraeTcs paBeHCTBO Ayicriepcuii

O GHK O Yonnep-[yHkaH
01 BOHcheppoHM O Toiokn OtHoleHve owmeok Tn I/un II: [Too
O Wnpak O b Thtokn O OaHHeTT
O Lledpe O JyHKaH KoHTponbHas kateropus Mrocagommn
0O EP-3-T-y O GT2Mo"Oepra  rKpvrepuii
O QP-3ry O TaGpuans asIOHHOIO 3HAYEHMA 13H3UOHAA J

PaBeHCTBO Ayicniepcuii He NpeanonaraeTcs

OT2lamxeiiHa MT2 OanHett [ leiiMc-Xoyann  [CJcaaHHena
=277 p —_— - J—
YpoBEHb 3HAUYMMOCTI: |0,05

| Mpomorwms j;  Otvena Jj  Crpaska

Puc. 13.3. Ananorosoe okHO OAHOMAKTOPHLIV ANCMEPCUOHHbIM aHanms:
ANOCTEPUOPHbIE MHOXECTBEHHbIE CPABHEHMS

BOMbWMHCTBO M3 TECTOB UCMNOJIb3YIOTCA O4YEeHb pPeaKo, Mo3ToMy Jasiee npuBeaeHbl onucaHus
TO/IbKO HECKOJIbKUX Hambornee nonynapHbIX:

» H3P (HaMmeHbluas 3HauMMasi pasHOCTb) — 3TOT KPUTEPUIA NpeacTaBnseT co6oii COBOKyM-
HOCTb {-KpuTepueB A5 BCEX BO3MOXHbLIX Map rpagaumii paktopa. Kputepuii HaumeHb-
el 3HaYMMOli PasHOCTU SIBMSETCA OAHUM M3 camblX NN6epasibHbIX, NMOCKO/bLKY Ham6o-
nee noapepXeH owmnbkaMm. HanpumMep, ecnv HesaBMcumas NepeMeHHass uveeT 5 ypoBHeid,
To 6yaeT npoeeaAeHo 10 cpaBHeHWiA. MpPU YPOBHSAX 3HAYMMOCTU KaXKO0ro U3 CPaBHEHWA,
paBHbIX 0,05, cyuiecTByeT nout 40 %-Has BEPOSTHOCTb TOrO, YTO XOTSl Gbl B OAHOM W3
TECTOB 3HAYMMbII pe3ynbTaT NosyyeH crydyaiiHo.

» BOH(EPPOHN — 3TOT KPUTEPUIA CXOX C KPUTEPUEM HaUMeHbLUIel 3HauUMMOoi pasHOCTU, OA-
HaKo NLLEH HeaoCTaTka, CBA3aHHOM0 C MOBTOPHbLIMWU NPOBEPKaMU: B HEM YPOBEHb 3HAUU-
MOCTM AE/NTCA Ha YMCNO CpaBHEHW. Taknum o6pasoM, KpuTepuii BoHheppoHu aBnseTca
Hanbosiee KOHCepBaTUBHBIM.

» Ledhe — KkpuTEepnii MeHee KOHCepPBaTUBHbIN, YeM KpuTepuii BoHeppoHn (Mcnonb3yeT-
cs F-KpuTepwuii BMecTo {-KpuTtepus).
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> TblOKM — KpUTEPUIA ThblOKM UCNOMb3YeT cTaTUCTUKY CTblofeHTa Ans onpeaeneHus pas-
NMUNiA Mexay rpynnamu. 3ToT KpUTEpUiA 4acTo MPUMEHSIETCA B C/iyyasX, Korga vccne-
OyeMmblii (haKTop MMeeT 60/bLIoe KO/IMYECTBO YPOBHEIA.

CaMbIM KOHCepPBaTUBHbLIMU U3 MPeasIOKEHHbIX ABNSETCA KpUTepuii boHeppoHu, 3a HUM cre-
ayet kputepuin Wedbe. YacTo ncnonb3lyercs Takke KpuUTepuii TblOKM, HasblBaeMblli elle
Kputepuem noanmnHHoii 3Haummoctn (Honestly Significant Difference, HSD). MocnegHwnii
334aeT HaMMeHbLUY BEIMYMHY PasHOCTU CPeAHNX 3HAYeHWU BbIBOPOK, KOTOPYID MOXHO CUM-
TaTb 3Ha4YMmMon. Hanpumep, ecnin HSD =25, a Ana AByX BbIGOPOK MONyYeHbl cpefHue 3Have-
Hua 3,7 1 6,3, TO pa3HOCTb MexXay HUMMK, paBHas 2,6, cornacHo TblOKU, ABNSETCS 3HAYMMOWA,
MOCKO/IbKY OHa npesbilaeT BennyunHy HSD. lMNpu mncnonb3oBaHUM KpuTepusi TblOKKU MNpPoO-
rpamma SPSS Takxe BK/IOYAET B BbIBOA OOMNOMHUTENBHYIO CTATUCTUYECKY WHhopMauuio.

Heo6X0MMO OTMETUTb, YTO BCE OMMCAHHbIE KPUTEPUN (Ha camMoMm fiene 60/bLIMHCTBO KpUTe-
pUeB MapHbIX CPaBHEHWI) MPUMEHSAOTCA B NPeAnosioKeHN, YTo AUCMEePCUN BCEX SUYeeK paB-
Hbl. VICKMoUYeHMe COCTaBsiOT 4 KpUTEpUs, PNIaXKN A8 KOTOPbIX MOMELLEeHbl B OTAe/bHOM
o6nacT PaBeHCTBO Aucrniepcuii He MpeAronaraeTcs B HUXKHER yacTy AnasioroBoro okHa, — OHU
NPUMEHSIOTCA B Cy4Yasx, Korga AMCrepcumn siueek pasHble.

B cneaytouiem nprMepe BbINOMHUM OAHOMAKTOPHbIA ANCNEPCUOHHbIV aHan3, a B BbIBOAMMbIE
pe3ynbTaTbl BKAOUYMM OnucaTefibHble CTAaTUCTUKN N KPUTEPUIA OAHOPOAHOCTU aucrepcun. Ans
napHbIX CpaBHEHWIA BOcnosblyeMcs kKpuTepuem Lledhe. Kak u B npedpiayliem npumepe, 3a-
BMCUMOW NMepeMeHHol ByaeT nepemMeHHas TecTl, a He3aBUCUMOW — nepeMeHHas Xo60u.

LAl 5a  Hotwe BbINOAHEHUSA wWara 4 A0/MKHO 6bITb OTKPLITO AManioroBoe okHO OaHodakTop-
HbIA ANCMEPCUOHHBIM aHamm3 (cMm. puc. 13.1). Mpu HeobxoaMMOCTU NOBTOpUTE wWar 4
1 BbINOMHUTE CneaytoLine AeACTBUA:

1 UlenkHWUTe CHavyasia Ha NepemMeHHoM TecT 1 uTo6bl BblAENUThL €€, a 3aTeM Ha BEpX-
Heli KHOTMKe CO CTPEeSIKOM, YTOObl NepemMecTuTb nepeMeHHyo B CrivcoK 3aBUCHMbIX
repemMeHHbIX.

2 LUlenkHUTe cHayana Ha nepemMeHHOM X060K, 4TOObl BblAENUTL €e, a 3aTeM Ha
HWKHel KHOMKe CO CTPEesiKOW, 4TobObl nepemMecTuUTb MepeMeHHyro B nosne dak-
TOp.

3 LenkHuTe Ha KHomke [MNapameTpbl, 4TOBbI OTKPbITL AMANOroBoe OKHO OaHodak-
TOPHbIA AVCNEPCUOHHBIV aHanm3: MapameTpbl, NokasaHHoe Ha puc. 132

4. YctaHosuTe hnaxku OnucartenbHbie. MpoBepka OgHOPOAHOCTU aucriepcun n Mpa-
VK cpeaHux, a 3aTeM LUEeNIKHUTE Ha KHOMKe MpoaomuTb, YTOObl BEPHYTLCA B AN-
anorosoe 0kHO OAHOAKTOPHbIA ANCNIEPCUOHHBI aHaM3.

5 LWenkHuTe Ha KHOMKe AMOCTEPUOpPHbIE, YTOObI OTKPbITh AMAOroBoe OKHO OaHO-
(haKTOPHbIA ANCMEPCUOHHDBIA aHaIM3: AMOCTEPUOPHbIE MHOXECTBEHHbIE CpPaBHEHVS,
rnokasaHHoe Ha puic. 13.3.

6. YctaHoBuTe thniaxxok Lledde n wenkHMTEe Ha KHonke [MpoaomiuTb, YTO6bI Bep-
HYTbCS B AMa/IOroBoe OKHO OAHOMAKTOPHbIA ANCMEPCUOHHBI aHaInz.

7. LWenkHuTte Ha kKHonke OK, 4To6bl OTKPbLITb OKHO BbIBOAA.

KOHTpacTbl

BepxHsisi KHOMKa B MpaBoil yacTu OKHa OAHOMAKTOPHbIA AUCMIEPCUOHHBIN aHanM3 MMeeT Ha-
3BaHMe KoHTpacTbl. OHa npeaHasHauyeHa [71s Bbl30Ba AMa/IOroBOro okHa OAHO(aKTOPHbIA ayc-
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MEPCUOHHBIN aHanM3: KOHTpacTbl, NpeAcTaBNeHHOro Ha puc. 13.4. 3TO OKHO MO3BOMsSIeT OcCy-
LLLeCTBNATL pas/INyHble CpaBHEHWUs BbIGOPOK MO rpajauysm He3aBMCUMON nepemMeHHol. Tak,
Bbl MOXETe CpaBHMBaTb OAHY rPajaLmio ¢ APYroi, oAHy rpagaumio co BCEMU OCTaNIbHbIMU UK
pa3ébuTb BCe rpagaumy Ha 2 rpynnbl U 3aTemM CPaBHUTL UX MeXy coboil. CpaBHeHWe CBOAUT-
CA K MPUMEHEHUIO MOAMMPULMPOBAHHOIO BapuaHTa i-Kputepus. OTMETMM, YTO MPUMEHeHne
MeTo/la KOHTPACTOB He TpebyeT npeaBapuTe/lbHOro NMoyYeHUs CTaTUCTMUYECKU A0CTOBEPHOro
pesynbTata aHannsa ANOVA, B OT/IMuMe OT MpoLeaypbl anocTepropHOro MHOXECTBEHHOIO
NapHOro cpaBHEHUS.

OfHOMaKTOPHbIA ANCNEPCUOHHDIN aHaNN3; mmmt *]

I ] MonmHom.

KoHipaci 1u3 1
[penpimyumin 1 [ Cnepytowee

KoadhdmupeHTs!: jj

oo N1
| VaveHuts "j

hsni

Cymma koathdmumeHTos: 0,000

MpopomxTs OTmeHa Cnpaska J

Puc. 13.4. QnanoroBoe okHO OAHOAKTOPHbI ANCNEPCUOHHbIA aHaIn3:
KoHTpacTb!

B Hawem npumMepe He3aBUCUMas NepemMeHHas Xo66u umeeT 3 rpagaupum: 1 — cropT, 2 — KOM-
MnbloTep, 3 — UCKYCCTBO. [N15 3a4aHus KOHTpacTa npegHasHadeHbl nose U cnnucok Koaddpuum-
€HTbl. 3arno/IHeHne CrnMcka NPoVCXoAunT CrieayoLmnM 06pa3oM. Kaxaoi rpagaumm gakropa Bbl
[LO/MKHBI COMOCTaBUTL YMCMO, OMpeaensiollee ero posib B KOHTpAcTe: OTpULATE/IbHOE YMUCNO
COOTBETCTBYET OZHOI rpynmne, NOMOXUTENNbHOE YNC/I0 — APYroii rpynne, a Ho/b O3HAaYaeT, YTo
rpaflauysi B cpaBHeHUsX He 3aeiicTBoBaHa. [Mpu 3TOM a6CONOTHbIE BETMYMHBI KOI(PDULMEH-
TOB HEBaXKHbI, HO MOCNeAHME AO/MKHbI BBOAUTLCS B MOPSAKE ClefoBaHUs rpajaumin n B cymme
[aBaTb Hy/neBoe 3HaueHue. HanpumMep, ecnn Bam HeoGXOAMMO CPaBHUTL YBIEKAOLLUXCS Crop-
TOM C OCTa/lbHbIMUM yuyallMMUCS, Bbl MOXETe 3aKOAMPOBaTh rpajaumv nocnenoBaTe/lLHOCTbo
-2, 11 1, a ecnu Bbl XOTUTE CPABHUTb YB/IEKAKOLNXCS CMOPTOM TOJILKO C TEMU, KTO YyBrie-
KaeTcsi MCKYCCTBOM, HEO6X0AMMO 3afaTh nocneaosatenbHocTs 1, O u -1. He 3a6biBaiite, uTo
cymMMa BCeX KO3h(PULIMEHTOB 06a3aTeflbHO A0/MKHA paBHATbCA O.

MomeLlLeHre yncen B CAMCOK OCYLLECTBASIETCS MyTEM BBOAA 3HAYEHMs B MoOJfie crpasa OT Ha-
3BaHMs CMMCKA WU LLeNYKa Ha KHoMke [1o6aBuTb. EC/IM HYXHO CO34aTb HECKOSIbKO «KOHTpa-
CTOB», T. €. PasGUeHNn Ha rpynnbl, LWenKHUTe Ha KHomke Criefytollee cnpasa OT MeTKM KoH-
TpacT 1 u3 1 1 NoBTOpPMTE OMNMUCaHHYH MPOoLeaypy.

Cnepywownini Npumep WAMIOCTPUPYET MPUMEHEHNe KOHTPACTOB: A1 CPaBHEHMUs yuyalliunxcs,
YB/IEKAO L UXCS KOMMbIOTEPOM, C TEMU, KTO UMEET ApYyrve YBeueHus, a Takke A/ CpaBHEeHUs
YBNEKAIOLLLMXCS CMOPTOM C OCTasIbHbIMU yuyallMMUCS.
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LUAT 56  lNocne BbINONHEHUS Wara 4 AO/MKHO ObiTb OTKPLITO AMa/IOroBoe OKHO OAHOMaKTop-
HbI OVCMEPCMOHHBIV aHa/n3, nokasaHHoe Ha puc. 13.1. Ecnn Bbl yXe ycnenu ro-
paboTtarb C 3TUM OKHOM, OYUCTUTE €ro LUeYKOM Ha KHorke COpoc WM BbINOHUTE
cnefyolpme AencTens.

1 UlenkHUTe cHaYana Ha nepemMeHHO TecT 1, YTO6b! BbIAENNTL €, a 3aTEM Ha BepX-
Hell KHOTKe CO CTPesiKoi, YTOBbl NepeMecTUTb NepeMeHHY B CNMCOK 3aBUCUMBIX
rnepemMeHHbIX.

2 LenkHnTe cHa4Yana Ha MepeMeHHOW Xx066K, 4YTOOGbl BblOeNNTb ee, a 3aTemM Ha
HWKHel KHOMKe CO CTPEesiKOW, 4TobObl NMepemMecTuUTb MepemMeHHyro B none dak-
TOp.

3 LWenkHuTe Ha KHorke [NapameTpbl, YTOObl OTKPbLITL AMa/IOroBoe OKHO OaHodak-
TOPHbIA ANCNEPCUOHHDBIN aHanms: MapameTpbl (M. pyc. 13.2).

4. YctaHoBUTe chriaxxkm OnucatesbHble, MpoBepka 0aHOPOAHOCTM aucriepcn n pa-
oMK cpeaHnX a 3aTeM LUENKHUTE Ha KHOMKe [MNpoao/muTb, YTOObl BEPHYTLCS B OU-
anoroBoe OKHO OAHOMAKTOPHbIA ANCMEPCUOHHBIA aHan3.

5. LenkHnTe Ha KHOMKe ArocTepuopHble, YTOObl OTKPbLITL AManorosoe OkHO OAHO-
(haKTOpHbIA AUCMIEPCUMOHHBIA aHan3: AMOCTEPUOPHbIE MHOXECTBEHHbIE CpPaBHEHWA
(cm. puc. 13.3).

6. YctaHoBuTe hnaxok H3P 1 wenkHuTe Ha KHorke MNpoaomkiTb, YTOObI BEPHYTLCA
B AM&/I0roBoe OKHO OAHOGaKTOPHLIA ANCNEPCUOHHDBIN aHau3.

7. WenkHnTe Ha KHomke KOHTpacTbl, 4TOObI OTKPbLITL AManioroBoe okHO OaHOodak-
TOPHbIA ANCMEPCUOHHBIA aHarm3: KOHTpacTbl (CM. puc. 13.4).

8 HaxmuTe knasuwy Tab, 4TOObLI NEpeBecTy yka3aTe b B nosie KoadhdmuyeHTbl, BBe-
aute umcno 1wm wenkHute Ha kHonke [Jo6aBuTb, 3a0aB MepBoe YMC/O B CMIUCKE.

9. MosTOpuUTe Npeaplayliiee AeNCTBME CHavana ona unmcen 2 u 1, 3arem, LIENKHYB
Ha KHonke Cregytoilee, — ana uicen -2, 1, 1, nocne 4ero WenkHUTEe Ha KHOMKe
MpopomKTL, YTOObI BEPHYTLCA B AMA/IOrOBOE OKHO OAHOMaKTOPHLIV Aucnepcy-
OHHbIA aHa/ 3.

10. WenkHnTe Ha kHonke OK, 4TO6bl OTKPbITL OKHO BbIBOAA.

Mocne BbINOMHEHMA LWara 5 nporpaMMa aBTOMaTUYecKM akTUBM3NPYeT OKHO BbiBoAa. Ans
NpocMOoTpa Pe3y/bTaToB NPy HEOGXOAMMOCTM MOXHO BOCMO/Ib30BaTbC BEPTUKASIbHOW U ro-
pPU30HTaNIbHOI MonocaMn NPOoKPYTKU. O6paTuTe BHMMaHWe Ha CTaHAAPTHYIO CTPOKY MEHIo
B BEPXHEl YacTU OKHa BblBOAA: €e MPUCYTCTBME MO3BOJISET BbIMOMHATL /t06ble cTaTUCTUYE-
CKUWe ornepauun, He Nepek/oyasch 06paTHO B OKHO peAakTopa AaHHbIX.

[MpencTtaBnieHne pe3ynbTaToB

B aTOM paszene Mbl MPUBOAMM HEKOTOpble pe3y/nbTaTbl MPOoLeayp, ONMUCLIBAEMbIX B 3TOM /iaBe.

O,CI,HO(*)aKTOprII‘/JI p'I/ICI'IepCI/IOHHbIVI aHa/1n3
®parmMeHT BbIBOAUMbIX [AHHbLIX, CreHEepVPOBaHHbLIX MPOrpaMmoli Moc/e BbIMOSIHEHUs Lara
5a, OTHOCALWMIACA K 0AHOAKTOPHOMY AMCNEepPCUOHHOMY aHannsy, npueedeH Ha puc. 13.5.

CamblM BaXKHbIM B 3TOW Tabnmue SBMseTcsa ypoBeHb 3HaummocTu p = 0,002. OH ykasbiBaeT
Ha TO, YTO PasHOCTb MeXAy CPeAHVUMWN 3Ha4YeHUAMMU MepemMeHHol TecT! ana Tpex rpynn cra-
TUCTUYECKU [O0CTOBEPHA.
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OAHO(MaeTOPHbIA AUCNIEPCUOHHBLIM aHanun3

Cc4yeT Byme

Cymma CpepgHuii
KBapaToB Cr. c8 KBaapar F 3Hu.
Mexay rpynnammn 82,969 2 41,484 6,556 ,002
BHyTpW rpynn 613,781 97 6,328
Viroro 696,750 9

Puc. 13.5. dparmeHT OKHa BblBOJA MOC/e BbINOMHEHUA Wwara 5a

OnuncartesibHble CTaTUCTUKN

®parMeHT BbIBOAMMbIX OAHHbIX, CreHepUPOBaHHbIX MPOrpPamMmoli Mocne BbIMOJIHEHUs Lara
56, OTHOCSALLLWIACA K onucaTeflbHbIM CTaTUCTMKaM, npueedeH Ha puc. 13.6.

OnmcalenbHble CbITUCWKN

cyeT Byme

95% noBepUTENbHDBIN

VHTepBar [/11 cpeaHero

Cia, Crg HwxkHss BepxHsia
N CpegHee OTKMOHEHNE oLmbka rpaH1ua rpaHvLa MuHiMym  Makcumym
cnopr 33 9,67 2,582 ,449 8,75 10,58 4 14
KOMbloTep 37 11,43 2,102 346 10,73 12,13 7 17
VCKYCCTBO 30 9,43 2,885 527 8,36 1051 5 15
Vroro 100 10,25 2,653 1265 972 10,78 4 17

Puc. 13.6. ®parmMeHT OKHa BblBOAA MOC/e BbIMOHEHNS wWara 56, OTHOCFILLI.I/IIZCFI K onucare/ibHbIM
CTaTUCTUKamM

AMocTepuopHble NnapHble CpaBHEHUS

®parMeHT BbIBOAMMbIX OAaHHbIX, CFTEHEPMPOBaHHbLIX MPOrpaMMoli Moc/e BbIMOMHEHWs Luara
5a, OTHOCALLUNIACS K NMapHbIM CPaBHEHWSM, NpVBEAEH Ha puc. 13.7.

CpefHve 3HaueHus nepemMeHHoOW TecT! AN KakAol u3 Tpex BblI6OPOK 6biN MepeuncrieHbl
B Tabnvue, npueeAeHHol Ha puc. 13.6, 34ech Xe AaHbl PasHOCTU MeXAy 3TUMU 3HAYEeHUs-
MU. 3HAKOM 3Be3[04YKM Ha puc. 13.7 nomeueHbl Te Mapbl BbIGOPOK, A1 KOTOPbIX Pa3HOCTb
cpeaHNX 3HauYeHUi CTaTUCTUYECKN [0CTOBEPHA, TO €CTb CO 3HAYEHMEM YPOBHS 3HAYMMOCTU
0,05 1 MeHblLe. MNMpoaHaIM3MPOBaB MOJyYeHHbIE AaHHble, MOXHO cAefnaTb BbiBOA, O TOM, YTO
pesynbTaTbl TecTa 1,415 Tex, KTO YB/IeKaeTCcsl KOMMbIOTEPOM, CTaTUCTUYECKN Gosiee 3HAUNMBI,
ueM ANs TeX, KTO YB/IeKaeTcsl CMOPTOM W UCKYCCTBOM. Te Xe, KTO yB/ieKaeTcs CropToM U UC-
KyCCTBOM, MO pe3sy/ibTaTam TecTa 1 CTaTUCTUYECKM [0CTOBEPHO He pas/inmuyaroTcs.

MHOXeCTBEHHble CpaBHEHUA

3aBuCKMas NepemMeHHas, CHeT Byme

Lilechche:
95% fAoBer UTeNbHbIi
VHTe pBasl

PasHoCTb HunxHas BepxHss

(1) x066m (J) xo66m cpepHux (I-))  Cra, owmbka 3Hu. rpaHiua rpaH1La.
cropt KOMbIOTEP -1,766* .602 .016 -326 =27
VICKYCCTBO 233 .635 ,935 -134 181
KOMMbIOTEP  CriopT 1,766* .602 ,016 .27 326
VICKYCCTBO 1,999* ,618 ,007 46 354
VICKYCCTBO cropt -233 ,635 ,935 -181 134
KOMMbLOTEP -1,999* ,618 ,007 -354 -46

* Pa3HOCTb CpeAHMX 3Ha4YMma Ha yposHe .05

Puc. 13.7. ®dparmMeHT OKHa BbIBOAA MOC/e BbINOMHEHMWS Luara 5a, OTHOCALLAMCS K MapHbIM CPaBHEHVISIM
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Kputepuin InBnHs

®parmMeHT BbIBOAMMbIX PeE3y/NbTaTOB, CreHepUpOBaHHbLIX MPOrPaMMOi Mocne BbIMOHEHUS
wara 56 (n. 4), OTHOCALLNIACS K KPUTEPUI0 0HOPOAHOCTU Aucnepcun JINBUHS, NpuBeaeH Ha

pvc. 13.8.
KpuTepuu ogHoOpoAHOCTM gucnepcuii
CcyeT eyme
Craructuka
JiBnHA Orcel Crcs 2 3Hu.
1,853 2 97 161

Puc. 13.8. ®parmMeHT OKHa BbIBOAA MOC/E BbINOHEHWs Lara 56,
OTHOCSALLMIACS K KPUTEPWIO JINBUHS

Kputepuin ogHopoaHoOCTU aucnepcnn JINBUHSA co 3HauMmocTbio 0,161 nokasan, 4To gucnep-
CUM AN KaXAOW M3 rpynn cTaTUCTMYeCKU OOCTOBEPHO He pasnuyatroTca. CneposaTesibHO,
pe3ynbTatel ANOVA MOryT 6bITb NPU3HaHbl KOPPEKTHbIMU. ECnn 6bl pe3ynbTaT NpUMEHEHMS
KpuTepua JIMBUHA OKa3anca CTaTUCTUYECKN [OCTOBEPHbLIM, 3TO MOCAYXWU/I0 6bl OCHOBAHWEM
[/19 COMHEHUS B KOPPEKTHOCTU npumeHeHns ANOVA.

KOHTpacTbl

dparmMeHTbl BbIBOAMMbIX PE3y/NbTaTOB, CreHEePMPOBAHHbLIX MPOrpamMmoli Mocie BbIMOSHEeHMs
wara 56, oTHOCALLMECS K NPUMEHEHUI0 MeToa KOHTPAcToB, NpuBeAeHsbl Ha puc. 13.9.

KoadhhnumeHTbl KOHTpacTa

X066
KoHTpacT cropT KOMIMbIOTEP  MCKYCCTBO
1 1 1
KpuTtepuu koHTpacTta
g |
¢e ¢ 8
I
sd 3 -
3 o 9
s ¥ g 7
KoHTpacT o
cueT Byme  [pegnonaraetcs 1 -376 1042 -3611 97 000
|paBeHcTBO gyicriepcm - 2 153 1,072 1,430 97 156
PaBeHcTBO aucnepewic - 1 -376 978 -3848 89,220 ,000

He npegrionaraercs
153 1,098 139% 61,897 ,168

Puc. 13.9. ®parmeHTbl OKHa BbiIBOAA MOC/IE BbINOMHEHUA LWwara 56,
OTHOCSALLMECA K MPUMEHEHNIO METOAA KOHTPAaCcTOB

MepBas 13 TabNWL, Ha PUCYHKE COAEPXKUT KOIPPULIMEHTLI, BBEAEHHbIE MPU FPYNNNPOBaHNM
YpOBHe. AN Kaxkaoro KoHTpacta 6bi1M NPUMeEHeHbl Mo Aga {~Kputepus, oauH N3 KOTOPbIX
NpoBoAWCS C AOMNYLIEHNEM O PaBHbLIX AUCMEPCUSX, a APYroii — C AOMNYLEHNEM O HepPaBHbIX
aucnepcusx. MepBblii KOHTPACT OKas3a/ca CTaTUCTMYECKU AO0CTOBEPHbLIM: Te, KTO yB/eKaeTcs
KOMMbIOTEPOM, MMEIOT CTaTUCTUYECKM AOCTOBEPHO 60/1ee BbICOKMIA pe3ynbTaT Mo nepemMeHHow
TecT!. BTOpOI/i KOHTPACT He [0CTUraeT CTaTMCTMYECKOM 3HAUMMOCTM: yqalinecsi, yBlekaro-
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Lumecs crnopToMm, CTaTUCTUYECKM AOCTOBEPHO He OT/IMYaloTCs OT APYrUX ydalimxcs no nepe-
MeHHoI TecTl.

TepMunHonorus

>

CymMMma KBafpaToB B CTPOKe Mexay rpynnamv o3HadaeT CyMMY KBaApaToB pPa3HOCTEN MeX-
Oy 06WUM CpeaHNM 3HauYeHWeM U CPeaHVMUN 3HAYEHUSAMU KaXAOoM rpynmbl, YMHOXEHHbI-
MV Ha BecoBble KO3(DMULIMEHTLI, PaBHble YMCNy OO6BLEKTOB B Fpynne, a B CTPOKe BHyTpu
rpynn — cymMMy KBaZpaTOB Pa3HOCTEN CPeAHero 3HaueHus KakAoi rpynmnbl U Kaxaoro
3HaueHUst 3Tol rpynmbl.

CT. cB. B CTpOKe Mexay rpynrnamy o3HayaeT MeXrpyrnnoBoe 4YUC/IO CTerneHei cBO6OAb,
paBHOE uncy rpynmn, yMeHblWeHHOMY Ha 1, B CTPOKe BHyTpW rpynn — BHYTPUIpynnoBoe
yncno cTeneHeil cBO60AbI, PABHOE PA3HOCTU MEXAY YMC/IOM OGBLEKTOB M YMC/IOM Fpynm.

CpegHuwii KBaapaT — OTHOLUEHWE CYMMbl KBaApaToOB K YMCAY CTeneHelr cBoboapbl.

F — F-kpuTepuii, OTHOLLEHWe cpefHero Ksagpara Mmexay rpynnaMmn K cpefHemMy Ksagpaty
BHYTPU rpynnbi.

3HY. — cTaTuUCTMYecKas 3Ha4YMMOCTb, BEpPOATHOCTb TOro, 4YTO Habngaemble pasnInums
cnyyaiiHbl. 3HauMmMocTb p = 0,002 cBNAETENLCTBYET O CTaTUCTUUYECKM [O0CTOBEPHbIX pas-
nmumnax.

N — uncno o6bLEKTOB ANA KaXKA0M 13 rpagauunii nepemMeHHon xob6m.

Cra. OTKIOHeHWe — cTaHAapTHOe OTK/IOHeHMe, Mepa pasbpoca 3HauyeHW pacnpeseneHuns
OTHOCUTE/IbHO CpeaHero.

Cra. owmbka — cTaHAapTHaa owmnbka cpefHero, OTHOLWEHWE CTaHAapPTHOro OTK/IOHEHMUSA
K KBaApaTHOMY KOPHIO M3 Yncna 06H-EKTOB.

95 % p[oBepuTeSlbHbIA UHTEPBaUT A4/19 CpefHero — npuv 60/bLLOM Yncie BbIBOPOK U3 reHe-
panbHOW COBOKYMHOCTU 95 % cpeAHWX 3Ha4yeHU 3TUX BbIGOPOK MonagyT B WHTepsas,
onpegensemMblii ykasaHHbIMW B Tabnvue rpaHvuuamun.

MUWUHUMYM — HavMeHbllee U3 HabloAaeMblX 3HAUEHW ANs rpynnbl.
MakcuMym — Hanbosbluee 13 HabMAaeMbiX 3HAUEHUA 4N TPYNbI.

3HauyeHVe KOHTpacTa — 3TO 3Ha4YeHWe He NpeacTaBfseT MHTepeca Ans uccnegosaTens, No-
CKOJIbKY SIB/ISETCSA BCErO NMLLb MPOU3BEAEHNEM PA3HOCTU CPEAHUX C BECOBbIM KO3dhdu-
LMEHTOM.

t — 3HauyeHue i-KpuUTepusi, OTHOLLUEHNE BENNUYUHbLI Pa3INUUS CPeAHUX K CTaHAApPTHOM
oLLKnbKe.

3HUY. (2-CTOpOH) —MNBYCTOPOHHUI YPOBEHb 3HAYMMOCTU. BEPOSTHOCTbL TOrO, YTO OT/INYME
OT HY/A SBNAETCS CNyyYaiiHbIM.

3aBeplleHne aHannsa u Bbixon
N3 NporpamMmmel

OTpenakTupyiiTe coAepXvMMoe OKHa BbiBOAA B COOTBETCTBUM CO CBOMMU MPEAMNOUYTEeHUAMU:
CKpO/iTe NILLIHION MHOPMALIMIO, UCTPaBbTe TabnuLsl 1 Np. (CM. pasgen «OKHO BbiIBOAA U ero
pefakTMpoBaHue» rnaebl 2).
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[ns panbHelwero Ncnonb3oBaHWsA pesynbTaTa BCe COAEPXMMOE OKHa BblIBOAA UK ero dpar-
MEHTbl MOXHO COXpaHWTb B (haline *.spv, akcnopTMpoBaTb B Apyroi dopmar (Hanpumep,
Word), nepeHectu B fokymeHT Word vam BbIBECTU Ha nevatb (MOAPOGHOCTM CM. B pasgene
«CoxpaHeHVe, 3KCNopT, NepeHoc 1 nevyaTb pPesy/bTatoB» rasbl 2).

[ns BbIXo4a U3 NporpamMmbl BbiGepute B MeHto daiin KomaHay Bbixoa.
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14 MHorodpakTtopHbIu
ONCNEPCUOHHbIV aHaIn3

180 darinbl gaHHbIX A8 rpynnbl MeTtogos O6Wwas nuHeliHas Mmoaenb
181 AncnepcnoHHblii aHann3 ¢ ABymMs pakrtopamu

182 AncnepcnoHHblii aHann3 ¢ Tpems 1 6osee pakTopamu

183 Bnnanne kosapuart

183 MowaroBble airOPUTMbl BbIYUC/IEHWI

188 MpeactasneHne pesynbLTaTos

192 TepmuHOIOrna, ncnosib3yemas npu BbiBoae

192 3aBeplueHMne aHanmsa N BbIX04 M3 NporpamMmbl

B aToW rnase peyb nomaeTt o gucnepcmoHHoM aHanmze (ANOVA) ¢ asymsa n 6onee cakrto-
pamn. B Hem yyacTByeT eAVHCTBEHHAas 3aBMCUMas MNepemMeHHas, KoTopas, Kak M npu OfHO-
(haKTOPHOM ANCNEPCUOHHOM aHann3e, A0/MKHA ObiTb METPMYECKOW. [aBHOe OT/IMYMEe MHOrOo-
(haKTOPHOro aHann3a oT OAHOMAKTOPHOIO 3akK/14YaeTCa B TOM, YTO B HEM y4YacTBYIOT He 0aHa,
a HECKOJIbKO HEe3aBUCUMbIX NepPeMEHHbIX, KaXAan N3 KOTOPbIX A0/MKHA 6biTb HOMUHA/ILHOW, TO
€CTb MMEeTb HEeCKO/IbKO rpajauuii, nnn yposHei. MHOroakTOpHbIii ANCMEPCUOHHbIV aHann3
peannsyetca B SPSS ¢ nomouibto KoMaHAbl O6Las nuHerHaa mogent »OJIM-oaHoMepHas.

AncnepcMoHHOMY aHanm3y MNocBsilWeHbl rnasbl 13-16. Mbl HacTOATE/IbHO PeKOMeHAyeM Yun-
TaTb 3TV rnasbl MO NOPAAKY, MOCKOJIbKY B HUX B PasBUTUM OMNMUCbIBAETCA OfHA U Ta Xe cTa-
TUcTUYeckas koHuenums. MpeactaBneHne 06 OAHOMAKTOPHOM aHa/M3e SABMSETCA OCHOBOWM
ANA MOHMMaHMA OUCMEPCMOHHONO aHanmsa ¢ ABYyMSA 1 6onee hakTtopamn, KOTOpPbIA, B CBOMO
oyepeb, NO3BONSET NepeiiTM K 60/ee CNOXHLbIM MOAENAM ANCMEPCUOHHOrO aHanusa. OTme-
TUM, 4YTO AUNCMNEPCUOHHbLIN aHaNN3 ABASETCA O4EeHb C/IOXKHbIM pa3fesioMm CTaTUCTUKN, MO3TOMY
B 3TOW KHMre Mbl NPUBOAUM NNLLb CaMble HEOOXOANMbIE CBEAEHUSA, OCTaBNAA ANS caMOCTOs-
TeNbHOro n3yvyeHus Bce cneymumyeckme BONpockl.

MporpammMa SPSS npenHasHayeHa A1 TOro, 4To6bl caenaTs paboTy nccnefoBaTens Kak MoX-
HO 6051ee NPocToi N KOMPOPTHOM. UTO6bI BbINMOMHUTL ANCAEPCUOHHbLIN aHa/IN3 C OAHUM, OBY-
MS U f@Ke CeMblo hakTopaMu, A0CTaTOYHO cAenaTb NIMLb HECKOJIbKUX LLEMYKOB Ha HY>KHbIX
KHOMKax. KoMMnboTep BbIMOJIHUT 3a Bac BCHO BbIYMCAUTE/IbHYIO paboTy, U Bbl MOSyynuTe pe-
3ynbTaT B HarnsgHowm 1 yao6Hol opme, HO, K COXaneHW, HEPEAKO HEesICHbI Mo CBOEMY CO-
AepXaHuto. MpocToTa 1 yao6cTBO BbIUMCINTENBLHOIO MpoLiecca nogvac npuBoaaT K TOMY, U4TO
uccnefoBarTesiv paccnabnaoTcs U 3a6biBalOT MPOCTY0 UCTUHY: yCNeX MccnefoBaHUs onpeae-
nseTca ero NpoAyMaHHOCTbI. Ecnn oAHOMAaKTOPHbIN ANCNEPCUOHHBIA aHann3 He NpeacTas-
NsieT CNOXHOCTWU AN NMOHMMaHWA, TO aHanM3 ¢ ABYMsi U Gonee hakTopamu TpebyeT oueHb
BHMMATE/IbHOrO0 OTHOLLEHUSA U OnpeagenieHHbIX HaBbIKOB B MHTepnpeTauun pesynbTatoB. Tak,
ONA MHTepnpeTauun pe3ynbTaToB TPexX(aKToOpHOro AMCMEepPCUOHHOrO aHanvsa, Kak npasuno,
Heo6X04MMbl HEMasbIi ONbIT U yMeHMe CBOGOAHO 06pallaTbCcs CO CTAaTUCTUYECKMMU BENNYN-
HaMu. UTO XXe KacaeTcsi YeTblpex(dakTOPHOro aHanm3a, TO ero MHTepnpeTaums YypessblyaliHO
CnoXKHa faxe Ans cneyyanncTa BbICOKOW KBaMUKaLLUK.
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MHOroaKTOPHbI ANCNEPCUOHHbI aHanM3 OTnMYaeTcs OT OAHOMAKTOPHOIo Mpexae BCero
Tem, UTO MOSBNSETCA HoBasi Npo6rieMa B3aMoAencTBus (DakTopoB. PelleHre 3Tol Npo6emsl
NPUHUUNUATIBHO He 3aBUCUT OT uucna akTopoB. C yBenMueHrem umcna akTopoB cylle-
CTBEHHO BO3pacTaeT /NLb CMIOXHOCTb UHTEPMNPETALMM B3aUMOAeNCTBIIA.

B aTOli rnaBse BbIMO/HUM ABYX- U TPEX(AKTOPHbI ANCNEePCUOHHbIV aHaIN3 ¢ y4eTOM BAUSAHUS
KoBapuaTbl. Mbl TaKXe BOCMOJ/b3yeMcsl rpacnyeckMy CPeacTBaMu UHTepnpeTaumm cpegHnx
3HaueHuii 1 B KOHLE rNaBbl, KaK BCeraa, nposefem pasbop MoslydeHHbIX pPe3y/bTaToB.

dannbl gaHHbIX AN rpynnbl METOA0B
Obwaa nuHeHaa moaenb

B rnaBax 14-16 paccmaTpuBatOTCsl C/TIOXHbIE BapuaHTbl ANCnepcuoHHoro aHannsa (ANOVA),
KOTOpble peann3yloTca TPemMA KoMmaHamu B rpyrnne metogos O6was nmHenHas moaens: 0/1IM-
oaHomepHas, OJIM:MHoromepHas 1 OJIAA-NOBTOPHbIE U3MepeHUs. [4na NpuMepoB NUCMOb3YHOT-
ca Tpu chaiina, copepxalime OfHW U Te Xe AaHHble, NMolyYeHHble B X04e OA4HOro U TOro xe
nccnenoBaHns, pasnmyarolmecs ToNbKo CTpykTypoi: ex020.sav, ex021.sav n ex022.sav. Kax-
ObliA N3 3TUX (halifioB MOXET 6biTb PECTPYKTYpPMPOBaH B ABa APYrUX MpY MOMOLUY KOMaHAbl
PecTpykTypupoBaTh, Kak onmcaHo B pasgene «PecTpyKTypupoBaHMe AaHHbIX» rasbl 4.

Bce Tpu haiina gaHHbIX codepxkaTt runoTeTndeckne pesysnbTaTbl IKCMEPUMEHTA MO U3YUYeHUto
3PPEKTMBHOCTAN 3aMOMUHAHWS CMOB B 3aBUCUMOCTM OT 4acTOTbl MX BCTPEUYAEMOCTU N OT UH-
TOHaUMKN, C KOTOPOW OHU MpPeabaBNsNNCHL (3a4MTbIBANINCL). Psabl U3 24 He CBA3aHHbLIX MO
CMbIC/Y C/I0B OZIMHAKOBOW ANMNHBI 3a4nTbiBaniv 20 UCMbITyeMbIM. Cpasy nocse npeabsBneHus
NCMNbITYEMbIX MPOCUAN BOCMPOU3BECTU 3TW C/ioBa. MOACUMTLIBA/IN KOMMYECTBO MPaBU/IbHO
BOCMpPOU3BEAEHHbIX C/IOB M3 Hauyana psga — nepeble 8 C0B, U3 cepefiMHbl psaa v U3 KoHua
psaa — 8 3aBepliaroLmMx C/ioB. Yepes 2 AHSA UCMbITYeMbIM Mpeasiaranv BCNOMHUTL NpeabsB-
NsiemMble C/loBa U CHOBA MOACYUTLIBA/IN KO/IMUYECTBO MPaBU/IbHO BOCMPOM3BEAEHHbLIX C/I0B U3
Havana, cepefivHbl 1 KOHLA psaga.

Bce Tpu dhalina naeHTUYHbI NO criefylowmnM NepemMeHHbIM:
~ N — HOMep uCnbITyeMoro.

» HoMMHanbHasi nepeMeHHasi VIHT COOTBETCTBYET AeNIeHU0 UCMLITYEMbIX Ha ABe rpynrbi:
nepson (MMHT = 1) Bce cnoBa YMTaINCb C OAVMHAKOBOW WHTOHauwmen; BTopoii (MHT = 2)
cepeavHa psga WHTOHALUWOHHO BblAensnach.

» KonunuecTBeHHas nepemeHHas 3Hay OTpaXkaeT SMOLMOHA/bHYIO 3HAYMMOCTb NpeabsBse-
MOro pPsiia CNoB: pPAAbl Pa3Myasuch Mo aTol NepemeHHoN.

Paznuuna mexagy cainamn:

» ®ainn ex020.sav BKNOYaeT B ce6s 6 nepeMeHHbIX MPOAYKTUBHOCTN BOCMPOU3BEAEHNS CIOB
13 3 yactein psga 6e3 otcpoukn (Hauanol, CepeguHa!, KoHel!) 1 ¢ oTCpoukow B 2 AoHSA
(Hayano2, CepeanHa2, KoHeu2). COOTBETCTBEHHO, YMC/O CTPOK 3TOro charina coorseT-
CcTBYyeT KonmuyecTtBy ucnbityembiX (N = 20).

» ®alin ex02l.sav BKNOYaeT B ceb6s1 3 nepeMeHHbIX MPOAYKTMBHOCTM BOCMPOM3BELEHNS Cl0B
n3 3 vacteir psga (Hayano, CepegmHa, KoHeu). [LOMOAHMUTENbHO BBeAEHA HOMWHaslbHas
nepemeHHasi OTCpoYKa, yABanBaloLlasi KONMYeCcTBO CTPOK (hakina: OTcpoyka = 1 — BOC-
npovssefeHne 6e3 oTcpouku, OTCpoyka = 2 — BOCMPOU3BEAEHNE C OTCPOYKOWM. Takmm
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06pa3om, 4UMcno CTpok dhairna pasHo 40 (2N ), a 3Ha4YeHUsA nepemMeHHbIX N, MHT 1 3Hay no-
BTOPAKTCA ABaxAbl (AN15 ABYX 3HAYEHWI nepemeHHon OTCpouka).

» ®daiin ex022.sav BK/IOYAET B ce6A 1 NepemMeHHYH0 NPOAYKTUBHOCTN BOCMPOU3BEAEHWNS C/IOB
Cnosa. ns mnx pasnnyeHnsa No 4acTu psga BeBefeHa rnepeMeHHas Ypsapa: 1 — Havano,
2 — cepeayHa, 3 — KOHel,. A MO OTCPOYKE BOCMPOU3BEAEHUSA VX AeNUT nepemeHHas OT-
cpouka: 1 — 6e3 OTCPOYKU, 2 — C OTCPOUKON. Taknm 06pa3om, YNCNOo CTPOK 3TOro dana
paBHO 120 (N =2 «3), a 3HayeHUs nepemMeHHbIX N, MHT 1 3Ha4 NOoBTOpPsOTCS 6 pa3 (ana
2 3HayeHUn nepemMeHHor OTCpoYKa MU 3 3HAYEeHU NepeMeHHoN Y_psaa).

Takvm 06pas3oM, AaHHble K&XA0ro u3 Tpex gaiifioB No3BONSAIOT NPOBEPUTL OAHU N Te Xe Tn-
noTesbl O BAVSIHUM UHTOHAaUMU U 3HAYMMOCTM CNOB Ha NPOAYKTUBHOCTb MX BOCIMPOM3BELEHNS
=3aBMCMMOCTM OT YacTu psafa U OT OTCPOYKU. HO B 3aBUCMMOCTU OT CTPYKTYPbI AaHHbIX 15
"Toro Heo6XxoAUMO MPUMEHUTb TPU pasHbiX BapnaHTa ANOVA:

» ex022.sav — OJ/IM-ogHOMepHbI (MHOrodakTopHbii ANOVA), paccmaTpuBaeMblii B 3TON
rnase;

ex021.sav — OJIM-MHOroMepHsbIii (MHOromepHbiii ANOVA, rnasa 15);

ex020.sav — OJIM-nosTOpHble usMepeHns (ANOVA ¢ NOBTOPHLIMU U3MEPEHUAMU, rnasa
16).

[ANcnNepCcuoHHbI aHann3 c AByMsl dhakTtopamm

Kak 6bl/10 MOKa3aHO B Npeablaylwien rnaee, AMCNepcuUoHHbIA aHann3 (ANOVA) onpegenseT
CTaTUCTUYECKYIO AOCTOBEPHOCTb Pas/inuma Mexay BbloopKaMy nyTeM CpaBHEHUS UX CPefHUX
3HayeHun. YTob6bl nonyunTb npeacTtasneHne o apyxdaktopHom ANOVA, cHavana HEMHOro
BEpHEMCA Haszag, M 0606WKMM Hawn 3HaHus 06 ogHodakTopHoM ANOVA. Mbl cpaBHMBaNun
TpW Knacca (nepemMmeHHas Kacc) Nno ypoBHIO BbIPaXXEHHOCTU NepemeHHol TecTl. OgHodakTop-
HOCTb aHa/M3a 3ak/4vanacb B TOM, YTO AeNeHWe Ha rpynnbl NPOM3BOAMAOCL MO Fpajaumsam
O[HOV He3aBMCMMOW NepemMeHHoN (knacc). Ans ogHodakTtopHoro ANOVA B SPSS cyuwiecTBy-
eT cneunanbHas ynpouieHHas koMaHAa OAHOMaKTOPHBIA AMCNEPCUOHHDbIM aHanu3. KomaHabl
noameHio O6LW@sa NNHerHas MoAenb MNO3BOMIAT BbIMOMHATL OAHO-, OBYX-, TPeX(aKTOpPHbI
W T. 4, aHaNn3, ofHaKo obpalieHne ¢ HUMU HECKOJ/IbKO CNOXHEe.

B 3TOlA rnaBe Mbl Gygem mcronb3oBath aiin ex022.sav. B kKauecTBe 3aBUCUMMOI NepPeMeHHOM
BO3bMeM nepemeHHyto Criosa, a pofib He3aBUCUMbIX ByAyT Urpartb nepemeHHble VIHT n Y psga.
MonbiTaeMcsi onpeaennTb CTeneHb BAUSHUA NepeMeHHbIX VHT, YU psga u ux B3aumMonerncTems
VHT X Y psga Ha pacnpefeneHue 3HadyeHU nepemeHHon Cnosa. Takas cxema aHa/im3a MOXeT
ObITb NAKOHUYHO 0603HayveHa kak ANOVA 2x3 (MHToHayus x Yactb psaga). MccnegosaHne
MO3BONUT MOJY4YNTb OTBETbI Ha NMepeync/ieHHble Janee BONpocChI:

» CyuiecTByeT N1 rNaBHbI ahheKT dakTopa VHT, TO ecTb CyulecTByeT NN 3HaUMMOoe pas-
NMuve B NPOAYKTUBHOCTM BOCMPOW3BEAEHUS BCEro psaa U3 24 c/ioB B 3aBUCUMOCTM OT
WHTOHALMOHHOIO BblAeNeHns cepeaunHbl psaaa M KakoBa CTerneHb 3TOro pasnnums?

» CyuiecTsyeT NN rNaBHbli ahhekT hakTopa Y psga, TO ecTb CyLLecTBYeT /M 3HAUYMMOoe
pasnuume B NPOAYKTUBHOCTM BOCMPOM3BEAEHUS Tpex vacTeli paga (Havana, cepeayHbl
N KOHLLA) U KaKoBa CTEMeHb 3TOro pasnnums?

» CyllecTByeT N1 B3aMMOAENCTBUE MEepPEMEHHbIX VIHT 1 Y psaa, TO ecTb 3aBUCUT NU BAUSA-
HMe OO4HOM M3 3TUX MepeMeHHbIX OT YPOBHEW (3HaYeHW, rpagaunii) opyroi?

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

182 fnaea 13. OAHOMAKTOPHBI ANCMEPCUMOHHLIN aHan3

Takum 06pa3om, ABYX(PaKTOPHbI ANCMEPCUOHHBIM aHann3 No3BosiseT NpPoBepuTb TpU rMNo-
Te3bl: ABe O rMaBHOM 3()heKTe M OAHY O B3aMMOAencTBUN (hakTopoB. OTBETHLI HA ABa NEepBbIX
BOMpOCa MOXHO 6bi/10 6bl NMOMYUNTb, ABaXKAbl NMPUMEHUB OAHOMAKTOPHLI ANCMEPCUOHHBIN
aHanmz. Cneymdgurka MHOrohakTOPHOrO aHa/IM3a MPOSBASEeTCS B COAEPXaHUN TPETbero BO-
npoca, KOTOPbIi KacaeTcsi B3aMMOAelicTBUs (akTopoB. B3aumogeicTeve ABYX (HaKTOpOB
0O3HauaeT, YTO BAUSIHME OOHOro M3 HUX MPOSIBAAETCS MO-Pa3HOMYy Ha PasHbIX YPOBHAX APYro-
ro chaktopa. Becbma NnonesHbIM A7 MHTEPNpeTaummn B3avMOAENCcTBUIA ABNSeTCs NOCTpoeHue
AvarpaMM cpefHnX 3HauYeHWi s KaKAoW sueliku Tabnuubl CONpPsXKEHHOCTU HEe3aBUCUMbIX
nepemeHHbIX. Mbl 3aliMeMcsl MOCTPOEHWEM AMarpamm B KOHLe 3TOl rnaBbl. Ha guarpammax
6yAyT NpeacTaB/eHbl BCe 3HAYeHMs BHE 3aBUCUMOCTM OT CTEMNEHU UX 3HAYMMOCTU, YTO MO3BO-
NNT Ham 6ornee SICHO MpPeAcTaBaTb, NoYeMy BO3AeiCTBME OAHMX MepemMeHHbIX OKasbiBaeTcs
3HAYMMbIM, a OPYrMX — He3HauMMbiM. Bonee AeTasbHO npo6nema B3avMogencTeus 6yaet
paccMoTpeHa Ha npuMepe Npu o6CyXAeHUW pe3ynbTaToB.

SPSS Mo3BONSET BKIOUYNTL B OKHO BbIBOAA CpeAHMe 3HAUYEeHUNS BCeX BbIBOPOK, COOTBETCTBYIO-
LLMX BCEM BO3MOXHbIM COUETAHUAM rpagaunii akTopos (B AaHHOM ciyyae 2 =3 = 6), a Takke
BbIUNCANTL f —~BE/IMUMHBI U COOTBETCTBYIOLLME P-YPOBHU. MO 3TUM XapaKTePUCTUKAM Mbl CMO-
XEM CYAUTb O CTEMeHU BAVSAHUS KaXOO0W M3 HEe3aBUCUMbIX MepeMEHHbIX Ha pacrpenesneHve
3aBUCUMOI NEePeMEHHON 1 O B3aMMO/ENCTBUN HE3aBUCUMbIX NepemMeHHbIX.

ONCNepCcnoHHbIN aHann3 c Tpemsa mn bonee
hakTopamu

Kak y)ke oTMeuasnocb, ANCMNEPCUOHHBIN aHanM3 ¢ Tpems 1 6onee hakTopaMy NPUHLUNNATILHO
He OT/IMYaeTcs OT ABYX(AKTOPHOro aHanusa. Mpu KonuuecTse akTopos 6onee AByX BO3pac-
TaeT NNLLb C/IOXHOCTb MHTEPMPETALMM B3aUMOAEACTBU (DaKTOPOB. 3Ta CIOXHOCTL 06YC/I0B-
NleHa nosie/ieHnemM 60/1bLWOro YMcna B3aumoAeincTBuii, 4acTb M3 KOTOPLIX C TPYZAOM NoAAaoTcs
WHTepnpeTauun. PaccMoTpymM 3Ty Npo6iemMy Ha npumepe.

Mpeanonoxum, nsyyaetcs BAMsHUE Ha nepeMeHHyto Cnosa Tpex akTopos: WHT, Y psaa n OT-
cpoyka. Takasi cxema aHasiM3a MOXeT ObiTb 0603HavyeHa kak ANOVA 2 x 3 x 2 (MHTOHa-
ums x Yactb psga x OTcpouka). NpumeHeHne TpexgakTOpPHOro AMCNEPCUOHHOrO aHansa
no3Boan/Io 6bl NONYYUTb OTBETHI Ha creayloLme BOMNpPOoChl:

» CyliecTByeT N1 FNaBHbli 3heKT ghakTopa VIHT, TO ecTb CyLLeCTBYEeT /N 3HAYMMOe pas-
nruve B NPOAYKTMBHOCTU BOCMPOU3BEAEHUS BCErO psaa 13 24 CNoB B 3aBUCMMOCTU OT
WNHTOHALMOHHOIO BblAENEHNs cepeauHbl PAAa U KakoBa CTEMeHb 3TOro pasnnums?

» CyuiecTsyeT /M rNaBHblii ahhekT hakTopa Y psga, TO ecTb CyLiecTBYeT /M 3HauYMmoe
pasnuune B NPOAYKTMBHOCTU BOCMPOM3BEAEHUS Tpex yacTeli psaa (Hadana, cepefivHbl U1
KOHLLa) U KaKoBa CTerneHb 3TOro pasinumns?

» CyuiecTByeT NN rnaBHbiv addekT paktopa OTCpouka, TO eCTb CyLLecTByeT /M 3Ha4YMmMoe
pasnuuve B NPOAYKTMBHOCTU BOCMPOU3BEAEHNS BCEro psaa B 3aBUCMMOCTU OT OTCPOYKN9

» CyuecTByeT M B3auMoAeicTBme nepeMeHHbiX VIHT n Y psga, To ecTb 3aBUCUT NN BIUSA-
HME OAHOW N3 3TUX MepeMeHHbIX OT YPOBHEW (3Ha4YeHU, rpagaumnn) apyron?

» CyliecTByeT N B3auMoeicTBre NepeMeHHbIX VIHT n OTCpoyka, TO ecTb 3aBUCUT U BAUS-
HWe OOHOW N3 3TUX MEepPeMEHHbIX OT rpajauunii Apyroii?

» CyuwiecTByeT i B3aumMoaeincTeme nepeMeHHbix U psaa n OTCpoyka, TO ecTb 3aBUCUT /i
BAVSIHWE OAHOW M3 3TUX NMEepemMeHHbIX OT rpadauuii Apyroi?
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» CyllecTByeT 1 B3aMMOAENCTBME NepeMeHHbIX VIHT, Y psaa 1 OTCpoyka, TO eCTb 3aBUCUT
X B3aUMOAENCTBME ABYX M3 9TUX NepeMeHHbIX OT rpagaumii TpeTben?

Taknum 06pa3omM, TPexX(aKTOPHbIM ANCMEPCUOHHbBIN aHaIn3 nNpeanonaraeT NPoOBEPKY yXXe cemMun
rmnoTes. Tpu U3 HMX KacarTcs B3aMMOAeNCcTBUA ABYX (PaKTOPOB 1 Of4Ha — B3aMOAENCTBUSA
Tpex hakTopoB. Ecnm 0o6aBuTb elle OAWH, YeTBEPThI (hakTop, NOSABMTCA B3aumMonaencTame
4 thakTOpOB, @ YNCNO MpoBepseMbIX rmnotes so3pacteT Ao 15. Ans 5 hakTopos uyncno npo-
BEPSEMbIX rmnoTte3 coctaBuT yxe 31! Obuiee yncno NpoBepseMbiX rmnoTtes pasHo 2P - 1,
rae P — uncno aktopos. Mpu yBennyeHnn ymcna aktopos 6bICTPO BO3pacTaeT He TOJb-
KO KONIMYECTBO NPOBEpPsSeMbIX FMMAOTe3, HO U C/IOXKHOCTb MHTepnpeTalun B3aMmoaelicTBuiA.
Ecnn uHTepnpeTaums B3aMmoAeiicTBuMin ABYX (hakTOpoB O6bLIYMHO He cocTasnseT Tpyaa, To
B3auMoaeicTBuA Tpex (hakTopoB 06s3aTesibHO TPeGyT MOCTPOEHUA rpacmnKoB CPeaHUX
3Ha4YeHUn, a MHTepnpeTauns B3aMmoaelicTBMA 60see BbICOKOrO Mnopsaka Bps4 N1 BOOOGLLe
BO3MOXHa.

BnnaHue koBapuat

KoBapuaTbl MCNOMb3YTCA AN UCKMOUEHUS BAUAHUS KONMYECTBEHHOWN NepemeHHol Ha 3a-
BMCUMYIO MepeMeHHyto. KoBapuarty npoLle BCEero npeAcTaBuTb Kak NEPEMEHHYI0, 3HaUNTe b-
HO KOPPENMPYHOLLLYIO C 3aBUCMMOI NEPEMEHHOR 1 NO3BOMAIOLLYI0O YMEHBLWNTL e AUCNEPCHUI.
3a cueT BK/OUEHUS B aHa/IM3 KoBapuaTbl AUCMEpPCUst 3aBUCKMMOI NMepemMeHHOR yMeHbLIaeTcs,
uTO MO3BONSET CcAeNaTh 60/ee OUEBUAHLIM BUSHME aHANU3UPYEMbIX (DaKTOPOB.

B Hawem wuccnenoBaHUM B KavyecTBe KoBapuaTtbl By[eT MCMOb30BaTbCA MepeMeHHas 3Hau.
3Ta nepeMeHHas (3MOLIMOHa/IbHas 3HAYMMOCTb MPeAbsB/ISEMOro psaa CroB) B CyLLEeCcTBeH-
HOIA cTeneHn KOppenupyeT ¢ NPOAYKTUBHOCTbIO BOCMpOM3BeaeHus aToro psaa (Cnoea). Ecnu
Mbl XOTUM MpPOCNeAnTb BAUAHUE (PaKTOPoB WHT n Y psiga Ha 3aBMcuMylo nepemMeHHyto Crioea
6e3 yyeTa BNUSHUA hakTopa 3Hay (MCKYMB ero BAMSHME), NOCNeaHnin HeO6Xo0ANMO BKIIHO-
UNTb B aHa/INM3 B KayecTBe KoBapuatbl. [1osBneHMe KoBapuaTtbl He B/USET Ha onucaTefibHble
CTaTUCTMKWN, O4HAKO MOXET M3MEHUTbL CYMMY KBafpaToB (Kak NpaBu/io, B MEHbLUYK CTOPOHY)
n 3HauyeHve /'-KpuTepus (KakK B MeHbLUYHO, TaK U, BOSMOXHO, B GO/bLUYID CTOPOHY).

[MowaroBble aJIrOPNTMblI BbIYNC/IEHUN

Ana npoBefeHMss MHOroakToOpHOro AUCMEPCMOHHONO aHam3a CHavyasna Heo6XOoAMMO Bbl-
MOSIHUTL TPU MNOArOTOBUTENbHbLIX Wara. 3TU Wwarn no3BOMAT NOAFOTOBUTL pabounii daiin
[aHHbIX, 3anycTUTb nporpammMmy IBM SPSS Statistics 20 1 OTKpbITb (paiin (B AaHHOM criyyae -
haiin ex022.sav). MNMowwarosble MHCTPYKLNM 415 3TOFO npouecca npmueBeaeHsl B rnase 4 (c. 55),
a nogpo6Hble pa3bACHEHUA B rnase 2.

Mocne 3aBeplueHUs Wwara 3 Ha 3KpaHe A0/HKHO MPUCYTCTBOBaTb OKHO peAakTopa AaHHbIX CO
CTPOKOW MEHIO 1 3arpy)XeHHbIM chaiiniom ex022.

LWAT 4 B MeH0 AHanmn3 BbiGepuTe KomaHgy O6Las nuHeliHas mogens »OJIM-ogHoMepHas.
Ha akpaHe nosiBuTCca AmManorosoe okHO OJIM-ogHomepHas (puc. 14.1).

Kak Bbl, BEPOSATHO, 06paTVIN BHUMaHVe, B MeHo O6LLas NMHeliHas MoAesb MOMMMO KOMaHpbl

OJIM-ogHOMepHaa HaxoguTtcs elle Tpyu KoMmaHAapl: OJIM-mMHoromepHasi, OJIM-NOBTOpPHbIE M3Me-
peHvs n KomrnoHeHTbl gucnepcun. KomaHga OJIM-MHOromMepHasi MCnosib3yeTca AJ/19 MHOromep-
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HOro OUCMepCMOHHOIO N KOBapUaLMOHHOIo aHasiM30B U paccMoTpeHa B rnase 15. KomaHpga
OJIM-MNOBTOPHbIE U3MEPEHUS MOXET MPUMEHATLCA KakK A1 O4HO(aKTOPHOro, Tak U 419 MHO-
roakToOpHOro aHaaM3oB, ee onucaHwe npueefeHo B rnase 16. KomaHpa KoMMoOHeHTbl Auc-
nepcvn 061a4aeT HECKObKO 60/bLLEeN TMOKOCTLI MO CPaBHEHUIO C NpeAblayLnUMU, OQHAKO ee
C/IOXHOCTb He MO3BOJIAET pacckasaTb O Hell B paMKax AaHHOW KHUTN.

OJIM-ogHOMepHas *]
[ 3aBMCMMas NepemMeHHas: Mogens. |
n
T VnroHaumoHHoe . KoHTpacTbl... j
PUKCMPOBaHHbIE (haKTOPbI'
£ YactoTHOCTL[UA Epadiiian...
£ 3Haunmocts [3H Aocreomoonee
£ Orcpouka puop! j
# Ypana CnyualiHble ¢hakTopi: CoxpaHuTb
Crosa a MapameTpei.. !

i ByTcTpen...
KoBapwartbl:

Beca ana s3selueHHoro MHK:

ma [l W w X OTtveHa li Cnpaska j

Puc. 14.1. Ananorosoe okHo OJIM-oaHOMepHas

B neBoii yacTn amanorosoro okHa OJIM-0fHOMEpPHas PacrosioXeH CMMCOK BCEX AOCTYMHbIX
nepemMeHHbIX harina AaHHbIX, a cnpasa HaxoAAaTcs MO U KHOMKM, C MOMOLLbIO KOTOPbIX 3a-
[al0TC OCHOBHbIE YCTAHOBKM AUCNEPCMOHHOIO aHanmsa. MNone 3aBucumas nepemMeHHas npea-
Has3Ha4yeHO A5 yKasaHWUsi eQVHCTBEHHOW 3aBUCUMOI MepemMeHHol aHanusa, none dukcmpo-
BaHHble (hakTopbl — A1 MMEH HOMWHa/IbHbIX HE3aBUCUMMbIX MEepPeMEHHbIX, WM hakTopos
none KoeapuaTbl — A/ yKa3aHUs UMeH KOBapuaT KaK AO0MOMHUTE/bHbIX KOMNYECTBEHHbIX
¢hakTopoB. KHOMKM KOHTpacTbl U ANoCTepUOpHble AeCTBYHOT MAEHTUYHO CBOMM aHanloram u3
OVanoroBoro okHa OAHOaKTOPHbIA AUCMEPCUOHHBIA aHaM3, MO3TOMY MpU Heo6XOoAMMOCTM
BEPHUTECHL K rnaee 13. KHonka Mogenb No3BonsieT 3aAaTth N0Jb30BaTE/bCKYIO MOAEeNb aHan-
3a — Ha Ball Bbl6Op.

Oco6oe 3HayeHVe MMeEeT KHoMKa pacvku, no3sonsioLas CTpouTb rpaduki cpegHUX 3Hade-
HWiA. [ns nocTpoeHms rpadukoB B NporpamMme SPSS npeaycMOTpeHO oTAenbHoe MeHwo OJIM
opHomepHas: Mpadmkn nNpodunnen, Tak Kak rpadukn cpeaHnx 3HadyeHun HeobXoauMbl ONS UH-
TepnpeTaymn B3anMoeincTemini hakTtopos.

[BYX(PaKTOPHbIN AMCMNEPCUOHHbIN aHaNn3

Mocne 3agaHns 3aBUCUMOI nepemMeHHol Cnosa Heo6X0AMMO 3aAaTh HEe3aBUCUMbIE MepeMeH-
Hble, MO o4Yepear MoMeLlas X B rnosie PUKCMpoBaHHbIe (haKTopbI.

Korga mmeHa BceX MNepeMeHHbIX, YYacTBYKOLWMX B aHaiuie, ornpeferieHbl, MOXHO MNepentu
K 33[aHNI0 NapaMeTpoB BbINOMHAEMbIX AeCcTBUA. [NA 3TOro LenkKHUTEe Ha KHonke [Mapame-
Tpbl. Ha akpaHe nosBmuTcsA gmanorosoe okHo OJIM-ogHomepHas: MapameTtpbl (puc. 14.2). Hac
6yaeT uHTepecoBaTb 06n1acTb BbiBecTv, No3BonaoLLas 3a4aTb CAMCOK BK/IOYAEMbIX B BblBOM
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BanaHmne kosapwuathl

B cneaytollem MoLiaroBom asiropyTMe Mbl peannsyem AByX(aKTOPHbIA AUCNEPCUOHHbIV aHa-
N3 C yYeTOM KoBapumaTbl. Bce mepemeHHble OCTaHyTCs TeMW Xe, YTo U Ha lware 5, Ho Jo-
NoSIHUTE/NbHO B KauyecTBe KOBapuaTbl BK/IOUMM MEPEMEHHYI0 3Hady. 3TO MO3BOJIUT CPABHUTL
pe3ynbTaTbl AWCNEPCMOHHOIO aHaIn3a ¢ y4eToM U 6e3 yueTa BAUSHUS KOoBapuathl.

LWWAI 5a Mocne BbINONHEHWS wara 4 A0/MKHO OblTb OTKPBLITO AvanioroBoe OkHO OfIM-
ofHomepHas (cm. puc. 14.1). Ecniv Bbl yXKe ycnenu nopaboTtartb C 3TUM OKHOM, LLESIK-
HUTe na KHornke Copoc.
1 LUWenkHnTe cHavana Ha nepemeHHoW Crioa, YTOObI BblAENUTHL €e, a 3aTeM Ha
BEPXHEN KHOMKE CO CTPESiKoW, YTO6bl NMepemMecTuUTb MepeMeHHy B Mnose 3asu-
cuMasn nepemMeHHas.
2 UlenkHnTe cHavana Ha MepeMeHHON VIHTOHaLMOHHOe BbigeneHve [VHT], yToGbl
BbIAEINTb €e, a 3aTeM Ha BTOPOW CBEpXYy KHOMKe CO CTPefiKoi, UTobbl nepeme-
CTUTb MEPEMEHHYIO B Mosie PUKCUPOBaHHbIE (haKTOpbI.

3. lNoBTOpUTE Npedpiayllee AencTBue Ana nepemeHHor Yactb paga [U psgal.

4. UenkHWTe cHayana Ha NepeMeHHoW 3Hau, YTOGbl BblAEMUTL €e, a 3aTeM Ha BTO-
pOii CHU3Y KHOMKe CO CTPENKOM, YTOGbI MEPEMECTUTL MepemMeHHyt B nose Ko-
Bapuarbl.

5. UWenkHnte Ha kKHoMke [lapameTpbl, YTOObI OTKPbLITbL AMaiorosoe OkHO O/IM-
OfHOMepHas.

6. YcraHoBuTe (hraxkkm OnucaTesibHble CTatucTuKK, OLeHK pasvepa adidekTa n Kpu-
TepUM OAHOPOAHOCTY, @ 3aTeM LUENKHUTE Ha KHOMKe MpoaomkuTb, YTOObl BEPHYTb-
ca B Auaniorooe okHo OJIM-oaHOMepHas.

7. WenkHnte Ha KHomnke OK, YTo6bl OTKPbITb OKHO BbIBOAA.

Pe3ynbTaTtbl BbiMONHEHUA wWwara 5a 6y,u,yT OT/IYaTbCA OT pe3yNbTaTOB BbIMOJIHEHUA wWara 5
TOJIbKO y4eTOM KoBapmaTbl 3Hau.

pachnueckmne cpeacTsa MHTepNpeTaunun B3anmMoaeiicTBuii

B 6ONbLWINHCTBE CNyvyaeB ANA UHTeprnpeTauun B3aMMOAeNCTBUA (hakTOpPOB HEOGXOAUMO MO-
CTpoeHVe rpadrKoB cpefHUX 3HaYeHUi. [11a 3TOro Cny>XXuT KHonka pacdvkn, OTKpbiBaroLLas
Ananorosoe okHO OJIM-ogHoMepHas: pacdukn npocunein (puc. 14.3). B 3TOM OKHE MOXHe
3a4aTb NapameTpbl cpa3y HECKOJ/IbKMX FpadikoB CpeaHUX 3HaYeHWn. Kaxablii rpauvk npea-
cTaBnseT coboii NoMaHyl ANHUIO (MPOodnsb), COEAUHSIIOLWYIO TOYKN — CpPeaHne 3HayYeHUs
ana rpynn. FOpU3oHTaNIbHOM OCM COOTBETCTBYHOT YPOBHU OAHOrO M3 (hakTOpOB, a cpeaHve
3Ha4yeHWs OTKIaAblBalOTCA MO BEepPTUKa/IbHOW Ocu.

Bua rpaduvkoB 3adaeTcs TpeMmsi napameTpamu. B none FopusoHTaslbHas OCb BBOAMTCA WUMs
(hakTOopa, rpagaumsm KoToporo 6yZeT COOTBETCTBOBATb FOPU3OHTaslbHAs OCb rpaduka uar
rpacukos. B none OTAenbHble MMHUM yKa3biBaeTCs (HakTop, rpajauysm KOToporo 6yayT oo
OTBETCTBOBATb pasHble IMHUM Ha rpaduke. Mone OTAeNbHble rPaNKL CAYXUT AN 3ajallb
UMeHn (hakTopa, rpagauusaM KoToporo 6yAyT COOTBETCTBOBAThL pasHble rpaduku. LLlenyok K.
KHomMKe [06aBnTb NOATBEPXKAAET NPaBUILHOCTL BBEAEHHbIX NapaMeTpoB U NMO3BOSSET MNEPE;

TV K 33faH1I0 rpadmKoB Apyroro Tvna.

Mpu npoBeaeHUN ABYX(AKTOPHOrO AMCMEPCMOHHONO aHain3a, Kak B Hawem npvMepe, oo
CTaTOYHO MOCTPOUTbL OAUH rpadvk. [Ns sTOro HaZo cHavana 3aAaThb MMs hakTopa A5 OKT.
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2. 3apaniTe napameTpbl pesynbraTtoB. 15 3TOro LWenkHUTe Ha KHoMke MapameTpbl,
YTO6bI OTKPbITH AnanoroBoe okHo OJIM-oaHoMepHas: MapameTpbl, U yCTaHOBU-
Te dhnaxkm OnucatenbHble CTatvcTvkn, Kputepum ogHopoaHocTH, OUeHKM pasvepa
athhekTa, a 3aTeM LeNKHUTE Ha KHonke MpodomkvTh, YTOObl BEPHYTLCA B AMa-
norosoe okHO OJIM-ogHOMepHas.

3. lenkHnTe Ha KHoOMKe [padukn, 4TOOblI OTKPbLITb AuasioroBoe OKHO OJIM-
ofHomepHast: Mpadmkm npodmneid (cm. puc. 14.3).

4. BblgenuTe B cnvcke dakTtopbl NepemMeHHyo U psaa v LWenykoM Ha BepXxHeli KHor-
Ke CO CTpenkoli nepeHecuTe ee B nose MopU3oHTa/IbHas OCb.

5. Bblgenute B cnucke ®akTopbl NepeMeHHy VIHT 1 Wenykom Ha BTOpOli cBepXy
KHOIKe CO CTPEeNKon nepeHecute ee B none OTAe/bHbIE SIMHUN.

! 6. [lMoatsepauTe NPaBUILHOCTL BBEAEHHBLIX MApPaMETPOB LLENYKOM Ha KHonke [1o-
6aBUTb — B HWXKHEM Mosie NOSBUTCA CTPoka Y_psaa*/HT, o6o3Havarowas Tun
rpacvka cpegHux.

7. LlenkHnTe Ha KHoMke [MpoAo/mKUTb, UTOObLI BEPHYTLCS B AMasioroBoe okHo OJIV-
ofiHOMepHas.

8. LUWenkHuTe Ha KHomke OK, UTOGbI OTKPbITb OKHO BbIBOAA.

Mpu XenaHuM MOXHO MOCTPOUTL aflbTEPHATUBHbLIE FPaduKKN, HanpumMep CTONGUKOBbIEe, BOC-
Nnosib30BaBLUNCL MEHI0 Mpauka B KOMaHAHO CTpOKe.

LIAT 6 Ha akpaHe [O/MKHO NPUCYTCTBOBAaTb OKHO pefakropa AaHHbIX CO CTPOKOW MeH
1 3arpy>XeHHbIM chaiiniom ex022.
1 B kOMaHOHOW CTPOKe BblbepuTe padvka »YCTapeBLume AMasiorosble okHa »CTort-
OUIKN.
mYK | 2 B oTKpbiBweMcs okHe CTonbuku (CM. puc. 5.2) BblaenvTe 3Ha4oK KriacteprsoBaH-
Hble U LEeNKHUTE Ha KHOMKe 3adatb.
Tbl* IV 3. B oTKpbiBLEMCS OKHE KnacTtepr3oBaHHble CTONMOVKN: VToxaluye cyHKUMM Mo rpyrk
nam HabnoaeHWn ycTaHOBUTE Mepek/tovaTenb B NosoxkeHve Jpyryto CTaTtucTky
(Hanpumep, cpeaHee) 1 B nose NepeMeHHOe nepeHecuTe M3 N1eBOro Nona nepe-
MeHHyto CrioBa. B nosne KarteropuanbHas OCb nepeHecute NepemMeHHyro VHToHa-
LUy, a B nose 3aaatb Kactepbl Mo — nepemMeHHyo Y psaa.

| 4 LUWenkHuTe Ha KHomke OK, YTO6Gbl OTKPbITh OKHO BbIBOAA.

Mocne BbINOMHEHMWs waros 5, 5a, 56 1 6 NporpaMma aBTOMaTUYeCKN MepeiiieT B OKHO BbiB-
ba. [na npocMoTpa pesy/bTaToB NP Heo6XOAMMOCTU MOXHO BOCMO/b30BaTbCs BEPTUKAb-
HOIi 1 rOpU3OHTaILHON NosocaMy NPOKPYTKU. O6patuTe BHUMaHWE Ha CTaHAAPTHYH CTPOK
MEHIO B BEpPXHEel 4acTy OKHa BbiBOAA: ee MPUCYTCTBUE MO3BOMSAET BbINOHAThL M06ble Crar<
CTUYeCKME orepalmm, He Nepekstoyasc 06paTHO B OKHO pefakTopa AaHHbIX.

[MpenctaBneHne pesynbTaToB

[BYX(PaKTOPHbI AMCNEPCUOHHbIN aHan3

dparmMmeHTbl BbIBOAUMbBIX AAHHbIX, CFTEHEPUPOBaHHBLIX NPOrpamMmMoli nocsie BbINOSIHEHUSA LWba
5, npusefeHsbl Ha puc. 14.4.
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m 2 3anaiite napameTpbl pe3ynbTatoB. [11a 3TOro WenkHUTe Ha KHonke lMapameTpbl,
4yTOObl OTKPLITL Ananorosoe okHo OJIM-oaHoMepHas: MNapameTpbl, U YCTaHOBU-
Te hnaxkn OnucatesibHble CTatncTnkn, Kputepum ogHopoaHocT, OLeHKU pasmMepa
athchekTa, a 3aTteM LeNKHUTE Ha KHOMKe [Npoao/mkuntb, YTOObl BEPHYTLCA B Aua-
norosoe okHo OJIM-ogHoMepHas.
\:i/\ 3. UWenkHnute Ha kHOMke [padvkn, 4TOObI OTKPbITb AuasnioroBoe OkKHO OJIM-
ofHoMepHast: Mpadwkn npodpuneln (cMm. puc. 14.3).
4. Bblgenute B cnncke ®akTopbl NepeMeHHyHo Y_psaa v LWenykoM Ha BepXHeEN KHOM-
Ke CO CTpenkoli nepeHecuTe ee B HoMe MOPU3OHTasIbHAs OCb.
= 5 Bblgenute B crivcke ®akTopbl MEPEMEHHY0 VIHT U LLenYkoM Ha BTOPOIA CBEPXY
KHOIKe CO CTPEeNiKon nepeHecute ee B none OTAe/bHbIE IMHUN.

" 6. MoaTtBepauTe NPaBWIbLHOCTL BBEAEHHbLIX MapaMeTPOB LUEMYKOM Ha KHomMke [o-
6aBUTb — B HWXKHEM ro/fie NOSBUTCA CTPoKa Y psaa*MHT, o603Havarowias Tmn
rpaduka cpegHux.

7. UWenkHute Ha KHonke Mpoao/kuTb, YUTOObLI BEPHYTLCA B AManiorosoe okHo OfIM-
OfHOMepHasi.

t 8. LenkHute Ha KHonke OK, 4TO6bl OTKPbITh OKHO BbIBOAA.

Mpun XenaHuM MOXHO MOCTPOUTL aNlbTEPHATUBHbLIE TPApUKA, HaNpUMep CTO/I6UKOBbLIE, BOE
Nnosib30BaBLUINCL MEHIO Mpadrka B KOMaHAHO CTPOKE.

LIAT 6 Ha 3kpaHe [O0/MKHO MPUCYTCTBOBaTb OKHO pefakTopa AaHHbIX CO CTPOKOM MEHH
X 1 3arpy>XeHHbIM ¢oarniom ex022.
1 B KOMaHOHOI CTpOKe BblbepuTe Mpadimka »YcTapeBlune aManoroBbie okHa »Crost-
OrIKN.
r,m- 2 B OTKpbIBLIEMCA OkHe CTonbukun (cM. puvc. 5.2) BbiaennTe 3Ha4YOK KnactepmnsosaH-
Hble U LLeSIKHUTE Ha KHOrKe 3adaThb.
- 3. B OTKpbIBLUEMCA OKHe KrnacTtepun3oBaHHble CTOMOUKW: Toxalume dyHKUMM MO rpyr-
nam HabnaeHWA ycTaHOBUTE MepeksoyaTeslb B NooxeHe [pyryto CTaTucTuky
(Hanpumep, cpeaHee) 1 B none NepemMeHHOe nepeHecuTe M3 N1eBOro Nons nepe-
MeHHyt0 Crnosa. B none KarteropviasibHas OCb MepeHecuTe nepemMeHHyto VIHTOHa-
s, a B nose 3adath KiacTepbl N0 — nepemMeHHyo Y_psaa.

4. LenkHnTe Ha KHorke OK, YTo6bl OTKPbITb OKHO BbIBOAA.

Mocne BbINOMHEHUs wWwaros 5, 53, 56 U 6 NporpaMma aBToMaTM4Yeckn nepeliieT B OKHO BbIBO-
ha. na npocMoTpa pesynbTaToB Npu Heo6XoAMMOCTU MOXHO BOCMO/b30BaTbCs BEepPTUKASIb-
HOI 1 rOPU3OHTANILHOM NoMocaMu NPOKPYTKU. O6paTnTe BHUMaHWE Ha CTaHAAPTHYIO CTPOKY
MEHIO B BEpPXHEli YacTu OKHa BblBOAA: ee NMPMUCYTCTBUE MO3BOMSET BbIMOMHATL MlO6blE CTATU-
CTUYECKME Ornepauun, He NepekoYasch 06paTHO B OKHO pefakTopa AaHHbIX.

[MpenctaBneHne pesy/bLTaToB

[BYX(PaKTOPHbI ANCNEPCUOHHbIN aHan3

dparmMeHTbl BbIBOAUMbIX AaHHbIX, CFEHEPUPOBaHHbLIX NPOrpamMmoli nocsie BbINOJIHEHUSA Lara
5, npuBepeHsl Ha puc. 14.4.
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OnncaTenbHble CTAaTUCTUKN

3aBucumas nepemeHHas:Cnosa

?ﬂﬂgﬂgﬁﬂgwm YacTb paga  CpeaHee OTKHCJHAEHVIG N
HeT Hauano 350 1,573 20
CepeguHa 3.10 1,021 20
KoHeLy 3,75 1,585 20
Bcero 345 1,419 60
ecTb Havano 2,65 1,424 20
CepegnHa 4.30 1,261 20
Konewy 2,80 834 20
Bcero 325 1.398 60
Bcero Hauano 3,08 1,542 40
CepeguHa 3,70 1,285 40
KoHevy, 328 1,339 40
Bcero 335 1,406 120

OueHka 3(h(heKkToB MexXrpynnosbix thakTopos

3aBucumMasn nepemeHHas Cnosa

Cymma

KBaIpaToB CpepHuii YacTHasa 3ta
VICTOYHVK Tvna lil cTes Keaapar F 3H4 B KBagpare
CKOppeKTUpoBaHHas 38.8003 5 7,760 4,502 ,00L 165
mMogenb
CBOBOAHDI UneH 1346,700 1 1346,700 781,292 ,000 873
VHT 1,200 1 1,200 ,696 406 ,006
Y_paga 8,150 2 4,075 2,364 ,099 040
VHT * U_psina 29,450 2 14.725 8,543 ,000 ,130
Ouwmbka 196,500 114 1,724
Bcero 1582,000 120
CKOPPEKTVPOBaHHbI 235,300 119
vror

a R keagpar =,165 (CKoppeKTpoBaHHbIi R kBaapar =.128)

Puc. 14.4. dparmeHTbl OKHa BbIBOAa MOC/e BbIMO/HEHUA Wara 5

B Tabnuue OnucaTtesbHble CTAaTUCTUMKA COAEPXKATCA XapaKTepUCTUKM BCEX BbIGOPOK, 06pa3oBaH-
HbIX MO KaXA0l 13 He3aBMCUMbIX MEPEMEHHBIX B OTAENbHOCTY (2 BbIGOPKU MO nepeMeHHol VHT
1 3 BbIGOPKM MO NepeMeHHON U psaa), a Takke Npu nepecevyeHnn rpagaunini He3aBUCKMMBbIX ne-
peMeHHbIX (3-2 = 6 BbI6opOK). Tabnmnua OueHka 3hhEKTOB MEXIPYNMOBbLIX (PaKTOPOB COAEPKUT
pe3ynbTaTbhl MPOBEPKM TPEX OCHOBHbLIX FMMNOTE3 ABYX(haKTOPHOro AMCMEPCUOHHOIO aHanmnsa:

» [lepemeHHas Y psga He OKasblBaeT CTAaTUCTUYECKM OOCTOBEPHONO B/AMSHUSA Ha pacnpese-
NeHve 3aBUCMMON nepemeHHol CroBa (cpegHve 3HauYeHUs A5 Havana, cepeayviHbl 1 KoHUAa
psga coctaBuam, cooTBeTcTBEHHO, 3,08, 3,70 n 3,28, F = 2,364, p = 0,099).

MepemeHHasi VIHT He OKa3blBaeT CTATUCTMYECKM 3HAUYMMOrO B/IMSIHUA Ha pacrnpeneneHune
3aBUCUMOIlI nepemeHHol Cnosa (cpegHWe 3HauyeHWs ANs FPynn «HEeT» U «eCTb» COCTaBU-
nn, cooTeeTcTBeHHO, 3,45 1 3,25, F = 0,696, p = 0,406).

» OO6HapyXeHO CTaTUCTUYECKN OOCTOBEPHOE B3aMMOAECTBME HA BbICOKOM YPOBHE CTaTu-
CTUYECKO 3HAYMMOCTU MeXay He3aBUCUMbIMU NepemMeHHbiMU Y psga n UHT (F = 8,543,
p < 0,001).

B3avmogelicTBMe He3aBUCUMbIX MepeMeHHbIX 60nee MoApPOGHO ob6cyxaaeTcsi B MOCNeAHEM
pasfene 3TOW rnasbl, MOCBALWEHHOM MCMNO/bL30BaHUIO rpaduKoB AN MHTepnpeTauun B3au-
MOAEeNCTBUIA.
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BnnaHmne kosapuaTthl

dparmMeHT BbIBOAUMbIX AaHHbIX, CrTEHEPUPOBaHHbLIX MPOrpamMMor MNocne BbIMOSIHEHWS Llara
5a, npvBeaeH Ha puc. 14.5.

OueHka athhekToB MeXrpynnoebix hakTopos

3aBucrmMas nepemeHHas Crnosa

Cymma

KBapaToB CpepHui YacTHasa Jta
VICTOUHUIK Tvnaill CT.CB KBaapar F 3Hu. B KBagpare
CKOppeKT1poBaHHaA 90.8623 6 15,144 11,848 .000 .386
mMogenb
CB0GOAHBIN UneH 25,047 1 25,047 19,595 ,000 ,148
3HAY 52,062 1 52,062 40,730 .000 ,265
VHT 5,662 1 5,662 4,429 .038 .038
u_pspa 8.150 2 4,075 3,188 045 053
VIHT * Y_pspa 29,450 2 14,725 11,520 ,000 1169
OLmbka 144.438 113 1,278
Bcero 1582,000 120
CKOPPEKTUPOBAHHbIN 235,300 119
vror

a R kBagpat=,386 (CKOpPPeKTpOBaHHbI R keaapar =,354)
Puc. 14.5. dparmMeHT OKHa BblBOA MOC/Ee BbINOMHEHUA wWara 5a

BkntoueHne kosapuaTbl 3HAU He MeHseT onucartefibHble CTaTUCTUKU, HO BHOCUT HEKOTOpble
N3MeHEHMA B pe3y/nbTaTbl NPOBEPKM IMNOTE3 AUCMEPCUOHHONO aHa/IM3a, Kak BUAHO U3 Tabnm-
ubl OLeHKa ath(heKToB MEXIPYMMOBbIX (haKTOPOB.

KoBapuaTta okasblBaeT B/IMAHUE HA CYMMbl KBa[paToB W, Kak CMeAcTBMe, Ha YNCNO cTeneHeli
cBo60Apl (B HEKOTOPLIX C/y4asx), cpeaHue KBaapaTbl, BEIMUNHbLI F 1 YacTHOI 3Ta B KBagpaTte
(112, a Takxe 3HAYEHUs P-YpPOBHE 3HAUMMOCTU. ECNM 3TO BAUSIHWE CYLLLECTBEHHO, TO, Kak
npasnmo, 3HauYeHUs CpeaHero Keagparta U F-KpuTepus yBenmnumBaloTCs, a COOTBETCTBYIOLLME
3HaYeHUs p-ypPOBHEl yMeHbLuatoTCs.

O6paTtnTe BHMMaHMe Ha TO, YTO KoBapuaTa 3HAY okasbiBaeT 3HauUMTe/IbHOE BAUSHME Ha pas-
6poc 3aBucMMON nepemeHHol Cnosa: 3HaveHue T|2coctasnseTt 0,265, To ecTb 26,5 % aucnep-
cMn nepemeHHol Cnosa 06ycnoBneHO BAUAHMEM KoBapuaTbl. [ucnepcus CKOppPeKTUpPOoBaH-
HOV MoAenu npeacTasnseT co60 CymMy BCEX CYMM KBagpaToB AMCMepCcUiA, 06YCNOBAEHHbIX
BANAHNSAMMN HE3aBUCUMbIX NEPEMEHHbIX N UX B3aMOAEeNCTBUIA.

CpaBHUTe Mexay coboii pesynbTarbl AUCMEPCUMOHHOrO aHasm3a ¢ KoBapuaTon 1 6e3 kosapua-
Tbl. Bnarogaps Tomy, 4TO KOBapuaTa «ChbeaeT» 4acTb ANCMNepCHn 3aBUCMMOI NepeMeEHHON, Ans
rnaBHbIX 3PEKTOB N B3aMMOAENCTBUS (DaKTOPOB /'-KpuTepuii yBennymBaeTcs, a p-ypOBEHb
yMeHbLIaeTcs. B pe3ynbTaTe rnaBHble ahghekTbl (hakTOPOB CTAHOBATCA CTATUCTUYECKU [,0CTO-
BEPHbIMU. PadymeeTcsl, MOAO6HbIM pe3ynbTaT NPOSBASETCS He Bcerga: KosapmaTa CnocobHa
He TO/IbKO MOBbICUTb, HO Y MOHU3UTb CTATUCTUYECKYIO 3HAYMMOCTb 3h(heKTOB (hakTOPOB N UX
B3aUMOZENCTBUI — 3apaHee 3TO HenpeackKasyemo.

Taknm 06pa3oM, ABYX(haKTOPHbIN ANCNEPCMOHHbIN aHa/IM3 ¢ 3aBUCUMOIA NepemeHHon Cnosa, He-
3aBUCUMbIMUM NepeMeHHbIMU VIHT 1 Y psina 1 koBapuatoii 3HAY gan cneaytouime pesynbTarb:

» KoBapwuata 3HAY okasbiBaeT CTAaTUCTUYECKN [OCTOBEPHOE BAISHUE HA 3aBUCHMMYHO Mepe-
MeHHyto Cnosa (F =40,73, p < 0,001).

N MNepemeHHas VIHT OkasblBaeT CTAaTUCTMYECKN [AOCTOBEPHOE B/IUSHWE Ha pacripeeneHve
3aBMCUMOIi nepemeHHol Criosa (F = 4,429, p =0,038).
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3aBepLUeHne aHanmsa 1 BbIXOA 13 MPOorpammbl 193

pefakTMpoBaHue» rnasbl 2). 3a MHCTPYKUUAMW MO peaakTMpOBaHUIO rpadmkoB obpaTtmTech
K rnase 5.

Ons panbHellero Mcnonb3oBaHUA pesynbTaTa BCe COAEPXMMOe OKHa BbiBOAA WM ero dpar-
MEeHTbl MOXHO COXpaHuUTb B haiine *.spv, akcnopTuMpoBaTb B Apyroi copmar (Hanpumep,
Word), nepeHectn B gokymeHT Word mnnm BbiBECTU Ha neyartb (NO4PO6GHOCTM CM. B pasgene
«CoxpaHeHue, 3KCNOPT, NMEPEHOC U NevyaTb pe3y/bTaToB» rNaBbl 2).

[ns Bbixoga u3 Nporpammbl B MeHto ®aiin BbibeprTe KoMaHAay Bbixoa.
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15 MHOromMepHbIV
OUNCMEPCUOHHBbIN aHasn3

195 MowaroBble anropuTMbl BblYMCAEHUI
202 MNpencrtasneHne pesysbLTaToB
207 3aBeplieHne aHanmsa N BbIXo4 N3 NporpamMmmesl

B aToli rnaBe Mbl paccCMOTPUM MeToAbl 06pPabOTKM [aHHbIX, KOTOpble COAepXaT HEeCKOJ/IbKO
3aBUCUMbIX MEPEMEHHbIX: MHOTOMEpPHbI ANCNePCMOHHbIN aHanu3 (Multivariate Analysis Of
Variances, MANOVA) n MHOroMepHbli KoBapuaunoHHbIM aHanm3 (Multivariate Analysis Of
Covariance, MANCOVA). KomaHabl MHOrOMEPHOrO aHanm3a, BXoaswme B nogmeHio O6LLas
NNHelHaA moAenb, OTHOCATCA K Haubornee CNoXHbiM KomaHzam B SPSS. MNMoMuMO KoMaHAbl
OJ/IM-MHOroMepHas, npeaHasHadveHHol Ans nposefeHus aHanmzos MANOVA n MANCOVA,
K KOMaH[am MHOroOMepPHOro aHasim3a OTHOCUTCA U KoMaHaa OJIM-MOBTOPHblE U3MepeHus, Mo-
3Bonsowas nposectn aHanna MANOVA ¢ NMOBTOPHbIMU nM3MepeHnsamMn. MepBbliA TUN MHOrO-
MepHOro aHann3a 6yaeT pacCMOTPeH B AaHHOW rnase, BTOPO — B rnase 16.

BBnAy 3HaUNTENbHOW CMOXHOCTU Mbl YNOMSHEM NUWb Hanbosiee NMOHATHbIE U LWWPOKO UC-
rnosibdyemMble napamMeTpbl KomaHAbl OJ/IM-MHoromepHass. ®aktunyecku, kputepun MANOVA
n MAVCOVA aBnsAOTCA pacluMpeHneM amcnepcnoHHoro aHanmnsa (ANOVA), paccCMOTpeHHOo-
ro Hamm B rnasax 13 n 14. ECnn Bbl He 3HAKOMbI C AMCMEPCUOHHBIM aHa/IN30M, PEKOMEeHAyeM,
npexae Y4eMm unTaTb Aa/iblle, 06PaTUTLCA K YKa3aHHbIM rnasam.

Kak ynoMuHanocb B Mpeablaylimx rnasax, “KpUtepwuii Ans AByx Bbl6OPOK MO3BOSSET Bbl-
ACHUTb, CYLLLECTBYIOT /M Pa3nNums Mexay ABYMS CPeAHUMU 3HAYEHUSMU AN 3TUX BblGOPOK.
3Ty npocTeiwyo cUTyauuto (eANHCTBEHHAs He3aBUCUMasi NnepemMeHHas ¢ AByMs rpagaumsmm
N odHa 3aBMCMMasi NMepeMeHHas MEeTPUUYECKOro TUMa) MOXHO MOcC/ef0BaTe/lbHO YCI0XHUTb
Tpems cnoco6amu:

» BBECTVW B pacCMOTpPEeHVEe He3aBUCUMYIO MepeMeHHylo ¢ 6o/ee YeM ABYMS rpajauusMm —
B TaKOW CUTyaLun nprMeHsieTcs 04HOMAKTOPHBIN ANCMEPCUOHHBIA aHaNns;

» BBECTU He OfHY, a HEeCKOJIbKO He3aBUCUMbIX MepPeMeHHbIX — A/ 3TOro npeaHasHaveH
MHOTrO(haKTOPHbIN AUCMEPCUOHHLIA aHan3;

» 3ajeiicTBOBaTb KOBapuaTtbl.

Bo Bcex Tpex cnyyasx 3aBuMcMMas NepemMeHHas OcTaeTcs eAVHCTBEHHOW U MMeeT mMeTpuye-
CKWW Tun. TeM He MeHee CyLLLeCTBYIOT 3a[a4u, B KOTOPbIX TpebyeTca yunTbiBaTb He OAHY, a He-
CKOJIbKO 3aBMCUMbIX MEPEMEHHbIX. B 3TOM rnase Mbl 3al/iMeMcs pacCMOTPeHWEM MpPO6GIeMbI
NpoBeAeHNs aHa/IM3a C yyacTuem 6Gosnee YeM OZHOW 3aBMCHMMOV MepemMeHHONM, Mpu 3ToM He
CTaHeM YC/TOXHSATb TPe60BaHMA K HE3aBMCMMbIM MEPEMEHHbIM.

B aToii rnaese AnA npumMepa vcrnosnb3yetca ann gaHHbIXx ex021.sav. MNogpobHoe onucaHwe
nepeMeHHbIX chaiina npueBoauTCca B pasgene «®anbl AaHHbIX A8 rpynnbl MeTogos Obuas
nunHeliHaa mogene» rnasbl 14. B naHHOM chaiine, kak v B AByX Apyrux (ex020.sav n ex022.sav),
cofiepXarca faHHble MCcCnefoBaHUs BAUAHUA WHTOHALMOHHOIO BblAENEHNA cpefHel vactu
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psaa 13 24 npeabsABsieMblX C/I0B Ha NPOAYKTUBHOCTb MX BOCMPOWU3BEAEHUS B 3aBUCMMOCTU OT
yacTu psiaa, 3MOLMOHAIbHOM 3HAUYMMOCTU C/IOB U OTCPOYKM BOCMpou3BeAeHus. B chaiine ex021
sav 3aBUCMMbIMU MEPEMEHHbIMU SBASIOTCA: KO/IMYECTBO BOCMPOM3BEAEHHLIX C/I0B B Havasie psaga
(HAYAJIO), B cepeaguiHe psiga (CEPEAVIHA) n B koHue psga (KOHELL). He3aBucnMblie nepemMeHHble
(dpakTopbl): HT (MHTOHaUMOHHOE BbigeneHne: O —HeT, 1 —ecTb); OTcpoyka (0 — HeT, 1 —ecCTb);
3HauMMOCTb (3MOLIMOHa/IbHAs 3HAYMMOCTb Psaa CMoB, KO/IMYeCTBEHHAs NepemMeHHas).

MpeacraByM, YTO HEOGXOAMMO CPaBHUTL MPOAYKTMBHOCTL BOCMPOM3BEAEHMWS MPU NHTOHALMOH-
HOM BbleneHnn n 6e3 Hero (NepemeHHast OTCpoYKa) OAHOBPEMEHHO MO BCEM TPEM MoKasaTtesisiM
(nepemeHHble HAYAJTO, CEPEOVMHA. KOHELL). B nogo6HOM cuTyaumn OOHMM U3 BO3MOXXHbIX
Nnoaxof0B fBNsieTCA TPOeKpaTHOoe MPUYMEHeHUe t-KpuTepus Wn OAHOM(aKTOPHOro AMNCMNEepPCUOH-
HOro aHanmsa (3T MeToAbl 3KBUBAJIEHTHbI, MOCKO/bKY P =F). O4eBMAHbIMU AOCTOMHCTBaMM Ta-
KOro peLleHus BNSKTCA NPOCTOTa U ICHOCTb, O4HAKO Hefb3s He 3aMeTUTb U ABYX He[OCTaTKOB:
BO-MEPBbIX, NPY HEOAHOKPATHOM MPUMEHEHUN CTaTUCTUYECKOro KpUTepus (B AaHHOM cryyae
TPOEKpaTHOM) YBE/IMUMBAETCS BEPOATHOCTb OLLMGKM, TO €CTb BEPOSITHOCTbL C/TyHYaliHOCTW 06LLero
pe3ynbTarta nccnefoBaHns; BO-BTOPbIX, €CIM MEXAY 3aBUCUMbIMU MEPEMEHHLIMU UMEETCS HEKO-
Topas Koppensums (a B paccMaTprvBaeMOM C/lydae OHa eCTb), TO pe3y/bTaT, MOJyYeHHbIn B OT-
HOLLEHUM KaXXO0M U3 NepemMeHHbIX B OTAENbHOCTU, He CrOCO6eH OTPa3nTb 3TOT BaXKHbLIN (hakT.

OnuvcaHHble HeAOCTaTKM MPUBE/N K YCOBEPLLUEHCTBOBAHUWIO KaK ~“KpUTepus, Tak 1 GUCNEePCUOH-
HOro aHasn3a: NepBblii 6bl1 PacLUMPEH C NMOMOLLBID KpuTepust XoTennuHra (Hotelling), a Bme-
CTO BTOPOro CTa/l MCMOMb30BaTLCA MHOFOMEPHbIN AncnepcuoHHbIi aHanms (MANOVA). Oba
TMNa aHann3a peannayrTcs komaHaol OJ/IM-MHoromepHasl. Kpome Toro, aTa komaHAa no3BoJist-
€T NPOoBOANTL MHOFOMEpPHbI KoBapuauMoHHbIn aHann3 (MANCOVA), yunTbiBatoLnii BNUSHMNE
koBapuar. OCOGEHHOCTLIO BCEX TUMOB MHOIOMEPHOI0 aHasIM3a siBsieTcs TO, YTO OHU 06pabathbl-
BalOT BCE 3aBMCMMbIE MepeMeHHble OAHOBPEMEHHO. B MprMepax 3Tol rnaBbl MOKa3aHO, KakuM
06pasomM nccneaoBaTh CTPYKTYPY M3MEHEHUIA 3aBUCUMbIX NEPEMEHHbIX NMyTeM MPUMEHEHUs ce-
puii ogHOMEpPHbIX /"-KPUTEPUEB U CEPUIN MHOXECTBEHHbIX CPaBHEHUIA MOCTHAKTYM.

MpumeHas MANOVA B OTHOLIEHUN MHOXeCTBa 3aBUCUMbIX MepeMeHHbIX, crieayeT NMOMHUTD,
YTO NIMHerHaA PyHKLMOHa/IbHAaA CBA3b MeXAy HUMW HefonycTuma. IHbIMW cnoBamu, cneny-
eT nsberatb nNpumMeHeHms aHanmsa MANOVA K TeM 3aBMCMMbIM MEPEMEHHbIM, KOppensauums
MexAay KoTopbiMu 61m3ka K 1.

Kak n B o4HOMepHOM AmMcnepcnoHHoOM aHann3e, B MANOVA ana onpeneneHns 3Ha4MmMocTu
pasnuunii mexay rpynnamu ucnosnbsyeTca /--kputepuii. OTMETUM, YTO MHOrFOMEPHbIA Auc-
NEePCUOHHbLIN aHan3, Kak 1 O4HOMEPHbIN, MO3BOMAET OLLEHUTb BANAHME HE TOMIbKO OTAE/bHbIX
HE3aBUCUMbIX MEPEMEHHbIX (F/1aBHbIX 3hPEKTOB), HO U NX B3aMOAENCTBUI. [TOCKO/bKY Mbl
paccMaTpuBaeM HasiMumMe HECKOJSIbKNX 3aBMCUMbIX MepPeMeHHbIX, F-cTaTucTmka HOCUT MHOrO-
MEepHbIi XapakTep u 418 ee POPMMPOBaHMA UCMONb3YeTCa MaTpuyHas anrebpa.

[ns MHOromepHOro aHannsa Heo6X0AMMO UMETb KaK MUHUMYM [IBe 3aBUCMMble MepeMeHHble
(MHaue aHanNM3 He SIBNSETCA MHOTOMEPHbIM) U Kak MUHMMYM OfHY HE3aBMCUMYHO MepemMeH-
Hytl0. TeopeTUUYeckn KOMMUYECTBO 3aBUCUMMbIX WU HE3aBUCMMbIX MEPEMEHHbLIX HE OrpaHuYeHo,
O[HAKO Ha NpPaKTuKe 06bEeM BbIGOPKUN ANKTYET HEO6XOAMMOCTb CYLLLEECTBEHHOIO OrpaHMyeHuns
nx unicna. Micnonb3oBaHne KoBapuat, pasymeeTcs, He 06s3aTeslbHO.

[MowaroBble an rOPpMTMbI BbIYNCEHWUA

[nsa nposeaeHNss MHOFOMEPHOIO AMCMNEPCUOHHONO aHa/IM3a cHadana Heo6X0AMMO BbIMOMHUTL
TPW NOArOTOBUTE/bHLIX LWara. 3TW LWarn Nno3BosT NOAroToBUTL pabounii aiin AaHHbIX, 3a-
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AenbHble hakTopbl. [1a ynpasneHnUsa Moaenbio aHanm3a Ucnosb3yetcs kHonka Mogens. MNpu
L e/l4Ke Ha Hell OTKpbIBaeTCca AnanoroBoe okHo OJIM-MmHoromepHasi: Mogens (puc. 15.2).

OJIM-mHOroMepHas: Mogenb ]

3aparb Mofesb----- -

O NonwHas daktopHas * nacTpausaemas

®dakTopbl 1 KoBapuartbl Mopgens
Lil vHT
|_ OTcpoyka
V 3Hau
3apaii» uneH(bl) —
Tun:

B3aumopelicteue r

0

Cymma KBaapatoB: N BKIKYUTb B MOZENb CBOGOAHbIN UneH

OTMeHa  jj CnpaBka

Puc. 15.2. Ananorosoe okHO OJIM-MHOromepHas: Mogernb

Mo ymonuaHuio Nepek/toyaTens 3a4aTb MOAeNb YCTAHOB/IEH B NooXeHWe MonHas akTopHas,
O/Z1HaKO Bbl MOXETE YCTaHOBUTL €ro B MOSIOXKeHMe HacTpavBaemasi, a 3aTeM C MOMOLLbI0 KHOM-
KW C HanpaB/ieHHOl BMpaBo CTPE/IKOW nepemMecTuTb B none Mogesnb TobKO Te NepemMeHHble 13
cnncka ®akTopbl 1 KOBapmaTbl, KOTOPbIE XOTUTE UCMOMb30BaTh. [Py 3TOM B pacKkpbiBatoLLLEMCS
cnucke Tun (o6nacTb 3adath YneH(bl)) 4Aa KaKgoro coyetaHus (hakTtopoB Bbl MOXETEe yKasaTb
TUN NpoBepsieMbIX rMnoTtes (Bzanmopeiicteue, MasHble 3heKTbl, Bce 2-hakTOpHblE U T. 4.).

C nomoLLbi packpbiBaroLLerocs cnmcka Cymma KBaZpaTtoB MOXHO Takxke 3a[aTb BapuaHT pac-
yeTa CymMmbl KBagpaToB. Mo ymonuaHuio BblGpaH BapuaHT Tun 1l noaxogsawmin ans 605b-
LWKMHCTBA cUTyaumii. Ecnm ucxogHble AaHHblE cofepyaT MPonyLLeHHbIe 3HaYeHUs, MHOrAa Bbl-
oupatoT NyHKT Tun V.

Mpn uHTepnpeTaumn pe3ynbTaTtoB MHOMOMEPHOro aHanns3a 3a4yacTylo yAo6HO UMeTb nepes
rnasamu rpaduyeckoe npeacTaBfieHNEe CPeAHMX 3HAYEHWUP 3aBMCUMbIX MepeMeHHbIX, onpe-
AensemMbiX pas/iMyHbIMU KOMOMHAUMAMU Tpajaunii He3aBUCUMbIX NepeMeHHbIX (pakTopoB).
[Onsa noctpoeHusi Noao6HbIX rpacmKoB MCMOAb3yeTcs KHoMKa padvky, HazHaYeHne KOTOpOi
MOEHTUYHO Ha3Ha4YeHW0 OAHOUMEHHOW KHOMKM B OkHe OJIM-ogHomepHas (cM. rnasy 14).
Mpwn wenuke Ha Hel OTKpbIBaeTCA Ananorosoe okHO OJIM-MHoromepHas: Mpadmkn npodmneii,
aHanorn4yHoe n3obpaxeHHoMy Ha puc. 14.3 (rnasa 14). [laHHOe OKHO NO3BO/IAET ONpeaenunTh,
Kakum 006pa3oM oTobpaxaTb TOT WA MHOW akTop. A5 KakAoW 3aBUCMMOIA NepeMeHHOM
B BbIBOAMMbIE AaHHble BKAOYAOTCA OTAeNbHble rpadukn. O6paTuTe BHMMaHME Ha TO, 4TO
Nnpw BbINOJIHEHUM aHanNn3a C yyacTUeM KoBapuaT BMeCTO (DaKTUYEeCKUX AaHHbIX 0TObpaxatoT-
ca NPUOBNVKEHNS CPeaHNX 3HAYeHW, yunTbiBalOLW e Hannyme Kosapuar. B nogo6HbIx cnyya-
AX MOXET ObITb MONE3HLIM MOyYeHNe N306paKeHNn 6e3 NCNOIb30BaHMS KoBapwar.

Bua rpadukoB 3agaeTcd Tpems napameTpamMu. B none FOpu3oHTa/lbHas OCb BBOAMTCA MMS
(hakTopa, rpagauusm KOToporo 6yAeT COOTBETCTBOBATb FOPU30OHTas/IbHas OCb rpaduvka wuam
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rpacdukos. B none OTAeNbHblE NIMHWAN YKa3biBaeTcs (hakTop, rpagalumsM KOToporo 6yayT co-
OTBETCTBOBATHL pasHble NMHUU Ha rpaduke. Mone OTAeNbHblE rPatvKLU CAYXUT AN 3a0aHus
UMeHN (hakTopa, rpagauysm KoToporo 6yZlyT COOTBETCTBOBAThL pasHble rpadukun. LLenyok Ha
KHoOMKe [Jo6aBnTb NOATBEPXKAAET NPaBUIbHOCTL BBEAEHHbIX NapaMeTpoB 1 NO3BOMSET nepeii-
TW K 33flaH1I0 rpadmMKoB Apyroro Tuna.

padhmnueckas nHTepnpeTauma BecbMa rnosesHa A1 OUEeHKN BANAHUSA HEe3aBUCUMMbIX MepemMeH-
HbIX M MX B3aumopelicTeuii. [na 6onee AeTabHOro aHaM3a TPeOGYTCH MHOXECTBEHHbIe
(NnapHble) cpaBHEHMA NOCTPakTyM. MHOXeCTBEHHbIE CpaBHEHUs MPOBOAATCS B Clyyae ycTa-
HOB/IEHUSA CTATUCTUUYECKU [OCTOBEPHOrO BAVAHUS HE3aBUCUMMOW MEpPemMeHHOM 1 MO3BOMAT
onpeaensaTb, MeXAy KakMMU MMEHHO rpajauusmMn He3aBUCUMOW MepeMeHHOW MMerTcs pas-
nnuuns. Noao6Hble cpaBHEHUS MPOBOASATCA AN KOXAO0M U3 3aBUCUMbIX MEPEMEHHbIX U KaX-
[0ro Bbl6paHHOro thaktopa. MHOXeCTBEHHblE CPpaBHEHUSI HENMPYMEHUMbI MPU UCMO/b30BaHUN
KoBapwmart.

[Ana npoBefeHUs NapHbIX CPaBHEHUIA NMPUMeHseTCsi KHOMKa AnocTepuopHble. MNpn wenyke Ha
Heli OTKpbiBaeTc OKHO OJIM-MHOrOMEpHbIA: AMOCTEPUOPHbIE MHOXECTBEHHbIE CpPaBHEHUSI 411
HabnoaeHHbIX cpegHnx (puc. 15.3). 3TO OKHO UAEHTUYHO AManoroBoMy OkKHy OAHOMaKTOPHbIN
[MCMEPCUOHHBIA aHanm3: AMOCTepUOPHbIE MHOXECTBEHHbIE CPaBHEHUsi, KOTOPOoe NMoApPo6HO onu-
caHo B rnaee 13. OTNMYaeTca OKHO A/11 MHOFOMEPHOIO aHann3a TO/IbKO Ha/lMuMeM CrmUCKOB
dakTop(bl) 1 ANOCTEPUOPHbIE KPUTEPUN A/1S.

(B O/IM-mHOromepHas: ANocTeprMopHble MHOXECTBEHHbIE CpaBHEHMS ANA Habso a

dakToe(bl): AnocTepunopHble KpuTepun Ans:
|OTCcpouka

MpegnonaraeTcs paBeHCTBO Ancnepcun

CH3p O cHK [CIYonnep-flyHkaH

1 60nchepporun [ Thioku OTHoLweHe ownbok Tun Ytun Il 100 |

O wupak 0O b Tbtokn O paHHeTT

O Wedppe O [yHkaH KoHTposibHas kateropus. MocnepHwii *);
o Fp-a-r-y [ GT2 rojsOepra 1

O gp-s-r-y O Cabpuans ® 2-cTOpOHHWI O <BTaIOHHOTO 3HaueHMst O > ITaNOHHOTO 3HaueHus |

PaBeHCTBO Aucnepcuii He NnpegnonaraeTcsi— — —

| Q@ T21lamxeiiHa CDT3 [aHueli O reiimc-Xoyann OcpaHHeTT3

MNpofonXnTL OTmeHa

Puc. 15.3. Ananorosoe okHO OJ/IM-MHOromepHas: AnocTepuopHbIe MHOXECTBEHHbIE CPaBHEHUS
ana HabtoAeHHbIX CpeaHnX

B cnucok AnocTepropHble KpuUTepun Ans cnefyeT BKAIOUUTbL (hakTopbl, 418 KOTOpbiX 6yayT
NPoBOAMUTLCA CpaBHeHUs. Bce AoCTynHble hakTopbl nepeuncneHsl B cnucke ®aktop(bl). 3a
onvcaHveMm Hauboriee NMOMNyNAPHbIX KPUTEPUEB MapHbIX CPaBHEHWA W pe3ynbTaTtoB MX Npu-
MeHeHus obpatuTech K rnase 13.
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» OUEHKN MNapameTpPoB — BbIUUCASIOTCA MPUGIMKEHUS U COOTBETCTBYHOLLME 3HAUMMOCTU
0N BceX (DaKTOPOB M KoBapuaTt MoAenn. 3TO 0CO6eHHO yAo6HO B ciyyasx, Korga B Mo-
Oenb BKIOUeHa XoTs 6bl 0fHa KoBapwuara.

» Kputepun oQHOPOAHOCTM — AUCNEepPCUM A8 BCeX SYeeK NPOBEepstoTCA Ha paBeHCTBO (0A-
HOPOAHOCTb).

Mone YpoBeHb 3HAYMMOCTM NO3BONAET 3a4aTb BEIMUYNHY a ANA aHanu3a. o ymonyaHuio 3agaH
KPUTNYECKNIA YPOBEHDb 3HaUYMmMocTn 0,05. Ecnv Bbl U3MEHUTE 3TO 3Ha4veHue, SPSS nepecuunTa-
€T COOTBETCTBYIOLLME A0BEPUTESbHbIE UHTEPBaSIbI.

B paccmaTtprmBaeMoM pfasiee npumepe MpoBOAUTCH MHOMOMEpPHbI OUCNEPCUOHHbIM aHann3
(MANOVA) c Tpems 3aBuCUMbIMU nepemeHHbiMn HAYANO, CEPEOVHA, KOHELL n aByms He-
3aBMCMMbIMW MepemMeHHbIMN (hakTopamun) VHT n OTcpouka.

WAl 5 Mocne BbINOMHEHUS NPeAbIAYLEro waray Bac A0/HKHO 6biTb OTKPLITO AUNa/IOrOBOE
OKHO OJIM-mMHoromepHasi (cMm. puc. 15.1). Ecnn Bbl yke ycnenu nopaboTarb C 3TUM
OKHOM, LLIeNIKHUTE Ha KHorke C6poc.

1 UWenkHuTte Ha nepemeHHor HAYAJO, HaxkmuTe knasuwwy Shift n, He oTnyckas ee,
wenkH1Te Ha nepemeHHoi KOHELL, B pe3ynbTtaTe OKaXKyTCsl BblAeNeHHbIMU nepe-
MeHHble HAYANO. CEPEAVHA, KOHELL.

2 UlenkHUTe Ha BepXHel KHOMKEe CO CTPENKOM, YTOObl NepeMecTUTb BbiAe/NEeHHbIE
nepemMeHHble B Nosie 3aBMCUMble NMepeMeHHbIe.

3. LenkHuTe cHavYana Ha NepeMeHHON VHT, YTo6bl BbIAEUTD €e, a 3aTeM Ha BTOpPOW
CBepXy KHOIKEe CO CTPesikon, YTO6bl NepemMecTUTb NEPEMEHHYIO B Nose dukcnpo-
BaHHble (haKTopbl.

4. T[oBTopuTe npeabiayliee encTeme ANna rnepeMeHHon OTCpoUKa.

5. WenkHnTe Ha KHomnke OK, 4TOGbl OTKPbLITb OKHO BbIBOAA.

B cneaytolleM nMpuUMepe Mbl BKIKOYMM B aHa/IM3 KoBapuaty 3Hau.

LLUAT 5a  TMocne BbIMO/IHEHUA LWara 4 y Bac A0/HKHO ObiTb OTKPbLITO AnasioroBoe okHO OJIM-
MHOromepHast (cM. puc. 15.1). Ecnun Bbl yxke ycnenum nopaboTarb C 3TUM OKHOM, Luiesl-
KHUTE Ha KHonke C6poc.

1 LUWenkHnTe Ha nepemeHHon HAYAJO, HaxxmuTe Knaeuwy Shift u, He oTnyckas ee,
wenkHuTe Ha nepemeHHon KOHELL. B pesynbTate OKaxyTcsi BblAeNEeHHbIMA nepe-
MeHHble HAYAJO, CEPEOVIHA, KOHELL.

2. llenkHUTe Ha BepXHel KHOMKe CO CTPeNKol, YToObl NepeMecTUTb BblAeNeHHbIe
rnepemMeHHble B Mosie 3aBMUCHMble MepeMeHHbIe.

3. LenkHWTe cHavana Ha nepemMeHHoN VIHT, 4To6bl BbiAENNTL €8, a3aTeM Ha BTOPOIA
CBEPXY KHOIMKE CO CTPEsIKOA, YTOObl NepeMecTUTb NePeMEHHY0 B none dukcmpo-
BaHHble (haKTOpPbI.

4. TosTopuTe Npeabiayllee AelicTBue ANa nepemeHHor OTcpoYKka.

5 UWenkHuTe cHavana na nepeMeHHor 3Had, 4YTobbl BbIAENUTL ee, a 3aTeM Ha Tpe-
Tbell CBepXy KHOMKe CO CTPe/KoM, 4Tobbl NepemMecTUTb NepemMeHHyto B rnose Ko-
Bapviarbl.

6. UWenkHuTe Ha KHonke OK, 4TOGbl OTKPbLITb OKHO BbIBOAA.

B creaylolleM npuvMepe AeMOHCTPUPYEeTCs WCMO/b30BaHWe HECKO/bKMX OMUCaHHbIX paHee
NnapamMeTpoB, FeHepPUPYOLLNX MOMIE3HYI0 CTATUCTUYECKYIO U Fpadinyeckyto MHopmaumio. 06-
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patuTe BHMMaHMe Ha TO, YTO Mbl He BK/l0YaeM B AaHHbIi aHanu3 koBapuarty. HanommnHaem,
4YTO AN aHa/IM3a C KoBapuatamu napHble CpaBHEHUSA HEMPUMEHMMbI, MOCKOJ/IbKY BCe rpaduku
6yayT COOTBETCTBOBaTb HE (PaKTUUYECKUMM WCXOAHbLIM [AaHHbIM, a [AaHHbIM, CKOPPEKTMPOBaH-
HbIM BAVSHUAMUW KoBapuaTt. Kpome Toro, napHble CPaBHEHUS MMEKOT CMbIC/ NN b A5t PaKTo-
pOB, UMEIOLLINX 6ornee ABYX YPOBHE, N0 3TOlM NpuUyYMHe B JaHHOM MprMepe NapHble CPaBHEHUSA
He NpuMeHsaTcs. Ecnm Xe y Bac Kakom-nmbo thaktop umeeT 60nee ABYX YPOBHEW, BOCMO/b-
3yiiTecb KHOMKOW AnocTtepuopHble. OHa AelicTBYeT NMPakTUYeCcKn UAEHTUYHO CBOEMY aHaory
13 AManoroBoro okHa OAHO(AaKTOPHLIN ANCMEPCUOHHbIM aHanmM3, MO3TOMY Mpyu HEOBXOAMMOCTU
obpaTtuTech K rnaese 13. Pa3nuuve Nuvib B TOM, YTO B JaHHOM C/yyae crnefyeT yKasaTb KaX-
Obli hakTop, A1 KOTOPOro Heo6xoAuMbl NapHble CpaBHEHUS.

WAl 56 [ocne BbiNOMHEHUs LwWwara 4 y Bac AO/MKHO ObiTb OTKPLITO AnanoroBoe okHo OfIV-
MHOromepHas (cMm. puc. 15.1). Ecnn Bbl yke ycnenu nopadotatb C 3TUM OKHOM,
Le/IKHUTE Ha KHonke Copoc.

1 UWenkHnTe Ha nepemeHHon HAYAJIO, HaxkmnTe Knaeuwwy Shift 1, He oTnyckas ee,
WeNKHUTe Ha nepemeHHon KOHELL B pe3ynbTarte OKaxKyTCs BblAeMEeHHbIMU nepe-
MeHHble HAYAJTIO, CEPEOVIHA, KOHELL.

2. LlenkHUTe Ha BEpXHEN KHOMKe CO CTPESKoiA, YTobbl NepemMecTuTb BblAeNeHHbIE
nepemeHHble B Nose 3aBUCUMble MepemMeHHbIe.

3. LLlenkHUTe cHavYana Ha NepemMeHHo VIHT, uTo6bl BblAENUTL €e, a 3aTeM Ha BTOpOI
CBEPXY KHOMKE CO CTPEsKOM, 4To6bl NepemMecTuTb NepemMeHHyHo B nose ®rKcupo-

BaHHble (haKTOpbI.
4. MoBTopWTe Npeablayllee AecTBue AN1s nepemeHHol OTcpoUKa.

5. WenkHute Ha kHonke [padwmky, 4TOGbl OTKPbLITb Auasiorooe OKHO OJIM-
MHOromepHas: pagmkn npodgunein (cm. puc. 14.3).

6. LLlenkHnTe cHauana Ha nepemeHHoli OTCpouka, UTO6bl BblAEUTL ee, a 3aTeM Ha
BEpPXHeli KHOMKe CO CTPE/KOM, YTo6bl MepemMecTuThb NMepemMeHHyo B rosne opu-
30HTa/IbHast OCh.

7. WenkHnTe cHayana Ha NepeMeHHO VIHT, 4To6b! BbIAENUTL ee, a 3aTeM Ha cpef:-
Hell KHOMKe CO CTPesfikoi, YTobbl NepemMecTUTb MEPEMEHHYO0 B Mnone OTaerbHbie
JTIHWN.

8. lWlenkHuTe cHavana Ha KHonke [106aBUTb, YTOObLI 3ahMKCMPOBaTL 384aHHbIE Na-
pamMeTpbl MOCTPOEHUA Auarpamm, a 3aTeM Ha KHonke [Mpoaormkunts, 4Tobbl Bep-
HYTbCA B Ananiorosoe okHO OJIM-MHOromepHas.

9. lLenkHuUTe Ha KHorMke [lapameTpbl, YTOObI OTKPbITb AuasioroBoe OokHo OJIM-
MHOromepHas: Mapametpbl (cM. puc. 15.4). B neBom OKHe 6yayT nepeymcrieHbl
thakTopbl N X BIaumoaencTeme (OTcpoYKa*VIHT).

10. LLlenkHWTe cHavana B IEBOM OKHe Ha CTpoke OTCPOYKa*VIHT, 4TOObI BblAENUTH €€,
a 3aTeM Ha KHOMKe CO CTPEesIKON, YTOObl NepemMecTuTb ee B Nose BoiBecTn cpeaHve
an.

11. YctaHoBUTE hnaxkkn OnucatesibHble CTatucTvkn, OueHKkM pasmepa addekTa, Kpu-
Tepyn ogHOPOAHOCTU. LLLenkHMUTE Ha KHoMKe MpoaomkuTb, YTOObl BEPHYTLCS B AW-
anorosoe OkKHO OJIM-MHOromepHas.

12. WenkHuTe Ha kHorke OK, UTo6bl OTKPbITb OKHO BbIBOAA.

Mocne BbiNONHeHUs wara 5 (5a, 56) nporpaMmMa aBTOMAaTUYECKU aKTUBU3MPYET OKHO BbIBO-
ba. ns npocMoTpa pe3ynbTaToB Mpy Heo6XOAMMOCTM MOXHO BOCMO/Ib30BATLCA BePTUKa/b-
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HOW M FOPV30OHTaNLHOM MofocaMmn MPOKPYTKU. O6patuTe BHUMaHNE Ha CTaHA4apTHYO CTPOKY
MEHIO B BEpPXHEl 4acTV OKHa BbIBOAA: €e MPUCYTCTBME MO3BOJISAET BbIMO/HATL /IH06bIE CTATK-
CTUYeCKMe onepaumn, He Nnepekniovascs 06paTHO B OKHO PedakTopa AaHHbIX.

[MpencTtaBneHne pe3ynbTaTtoB

Ha npeacTaBneHHbIX ganee pucyHkax npueeaeHsl Havbonee BaXkKHble hparmMeHTbl BbIBOANMbIX
pe3ynbTaToB, reHepupyemMbIX MPOrpamMmmor Npu BbIMOHEHWUW WAroB 5 1 56. Mbl He NPUBOAMM
3TN AaHHble LIeIMKOM, MOCKOJ/bKY MX 06beM COCTaBNAET 7 CTPaHuL,

MeXXrpynnoBble hakTopbl

B Tabnuue, npeactasneHHolr Ha puc. 15.5, nepeyncrieHbl BCE HE3aBUCKMMble MEepPeMEHHblE CO
CBOMMW YPOBHAMU N o6beMamn BblGOPOK (N).

MexXrpynnosbie hakTopbl

Metka
3HauYeHus N
/HTOHaLMOHHOe 1 HeT 2
BblAeneHve
eCcTb 20
Otcpouka 1 HeT 20
2 ecTb 20

Puc. 15.5. dparmeHT OKHa BbIBOAA MOC/Ee BbINOHEHMA wWara 5 (Mexrpynnosble hakTopbl)

OnuncartesibHble CTaTUCTUKWN

Tabnuua onucaTeflbHbIX CTAaTUCTUK, MOJlydeHHas B pe3ynbTaTe BbIMOMHeHMs wara 5 (Ha
pvc. 15.6 npeActaBneH TOMbKO ee (YParMeHT), COAEPXMT CpefiHue 3HauyeHusi, CTaHAAPTHble
OTK/IOHEHUS 1 06bEMbI BbIGOPOK A8 BCEX 3/1EMEHTOB MOZENN.

OnucaTenbHble CTaTUCTUKN

VIHTOHALWOHHOE Cra
BbleseHVe Ortcpouka ~ CpeaHee  OTK/OHeHvie N
HAYAIO HeT HeT 4,20 1,476 10
ecTb 2,80 1,398 10
Bcero 350 1,573 2
ecTb HeT 330 1,494 10
ecTb 2,00 1.054 10
Bcero 2,65 1,424 20
Bcero HeT 3,75 1,517 20
ecTb 2,40 1.273 2
Bcero 308 1.542 40
ncocnuwuw mMAaT aET 3]1 lﬂon in

Prc. 15.6. dparmeHT OKHa BbiBOAA MOCE BbIMNONHEHWS Wwara 5 (OnucaTenbHble CTaTUCTUKN)

MpoBepKa KoBapuaLWOHHbIX MaTpuLl, Ha PaBeHCTBO

Pe3ynbTaTbl NPOBEPKM paBeHCTBA KOBapMaLMOHHbLIX MaTpul, KOTOpble MOSABAAIOTCHA, €Cnv
ycTaHoBNeH hnaxok Kputepun ogHopogHocTu B OkHe OJIM-MHoromepHasi: lMapameTpbl, npw-
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BefeHbl Ha puc. 15.7. 3T pes3ynbTaTbl FOBOPSAT O TOM, YTO AUCNEPCUOHHO-KOBapuaLMOHHbIE
MaTpuubl HE pasnnyatTcs Mexay cobon (3HauyeHme p-ypoBHA npesbiwaeT 0,05). Ecnn 6bl
pe3ynbTaTbl NPOBEPKN GbIIN CTATUCTUYECKN A0CTOBEPHbLIMU, TO Mbl HE MOMN 6bl pyyaTbCs 3a
[,0CTOBEpPHOCTb MHOFOMEPHOro aHann3a, O4HMM U3 YCI0BUIA MPOBeAEeHUsi KOTOPOro siBsieTcs
paBeHCTBO ANCNEPCMOHHO-KOBapUaLMIOHHbIX MaTpuL.

KpuTepuii Bokca
paBeHcTBa
KOBapuUaLnoHHbIX
maTpu,

MBokca 19,003
F .893
Cr.B1 18
ctch2 4579,730
3H4 .588

Puc. 15.7. ®parmeHT OKHa BbIBOAA MOC/E BbINOHEHMSA Wara 5 (Kputepuii Bokca paBeHCTBa
KOBapUaLMOHHbIX MaTpuLL)

MHOroMepHble KpUtepum

Tabnnua, nNokasaHHasa Ha puc. 15.8, — pe3ynbTarT BbINOAHEHUA wara 5 nnn 56 (6e3 KoBa-
puatbl). B Hell coaepxuTtcs MHGopMauus, KoTopas siBNsSieTCs pe3ynbTaTtoM MpOBEepKU BNUA-
HUS (HaKTOPOB N NX B3aUMOAENCTBMIA Ha 3aBMCUMble nepemMeHHble. Cekunsa CBoGOAHbIA wieH
XapakTepusyeT OCTATOYHYIO AMCNEPCUI0 WU He MNOANEXUT WHTepnpetaumm. Kak MOXHO BU-
[eTb, 0GHapyXXeHbl CTaTUCTUYECKN 3HaunMble FnaBHble 3ahdekTbl PakTopoB VIHT n OTcpouka
(p < 0,05). BaumopgeicTeme 3Tnx pakTopoB (MIHT*OTCpouKa) TOXe CTaTUCTUYECKU [O0CTO-

MHOroMepHble KpUTEPMUbL

Cr c8 YacTHasa 3Ta
AchchexT 3HaueHua F rUnoTesbl Cr.ce. OUMOKM 3H4 B Keagpare
CeobogHbiiuneH  Crieg Munnas 957  253.3763 3,000 34,000 .000 957
Nambaa Yunkca 043 253.376* 3,000 34,000 .000 .95?
CnepXotenMHra 22,357  253,376* 3,000 34,000 .000 957
FigmGonbu_MVl KOpeHb 22,357  253,376* 3,000 34,000 .000 .957
il
WHT CnepgNunnas ,768 37.415% 3,000 34.000 .000 .768
Nam6aa Yunkca 232 37.415* 3,000 34,000 ,000 768
CnepXotenMHra 3301 37,4153 3,000 34,000 .000 .768
IF—,|aV|60nb|.uvu7| KOpEeHb 3301 37,415 3,000 34,000 ,000 .768
ost
OTcpouka Cnep Munnas 425 8.371* 3,000 34,000 .000 425
Naméaa Yunkca 575 8.3713 3,000 34.000 .000 425
CnepXotennuHra 739 8371* 3,000 34,000 ,000 425
IP—|aV|60nb|.um7| KOpeHb 739 8.3713 3,000 34,000 .000 425
o8
WHT’ OTcpouka Cnep Munnas 378 6.8953 3,000 34.000 ,001 .378
Nambéaa Yunkca 622 6,895* 3,000 34,000 .001 .37S
CnepXotennuHra ,608 6.8953 3,000 34,000 001 .378
Han6onblunii KopeHb .608 6,895* 3,000 34,000 001 .378

Pos
a TomHas cTarucTvka
b MnaH CeBo6oAHbI UneH +VHT #0Tcpouka +WHT* OTcpouka

Puc. 15.8. dparmeHT OKHa BbIBOAA MOC/E BbINOHEHUS wWwara 5 (MHOroMepHble Kputepum)
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BepHo. Ecnn B aHanM3e y4yacTBYHOT KOoBapuaTbl, OHN TakKxe OTO6pa)KaPOTCFI B 3TOM Ta6I'II/IL|,e.
BbinonHMB war 5a, Bbl MOXeTe yﬁe,EI'VITbCFI, 4YTO KOBapuata 3Ha4, npnmMmeHdaemMas B HallemM npu-
Mepe. OKa3bliBaeT 3Ha4YnmMoe B/INAHUE Ha 3aBUCUMbIE MNMepeMeHHbIE N MEHAET CTaTUCTUYECKYHO
3Ha4YNMOCTb B/INAHNA dJaKTOpOB n nx B3aI/IMO,EI|EI7ICTBVIH.

[Janee faHa TpakToBKa TEPMUHOB, MUCMO/b3yEMbIX MPOrPamMMOil B OKHe BbIBOAA:

» 3HaueHus B 3TOM CTON6LE NpeacTaBfeHbl 3HAYEHUS Pas/INYHbIX KPUTEpUEB A/ Npo-
BEPKN B/IUAHUSA HE3aBMCUMbIX NepPeMeHHbIX. Hanbonee HafeXHbIM U3 BCEX KPUTEpPUEB
cuntaetcsa TecT Munas (Pillai).

F — oueHka f —-kpuTepus.
CT. cB. runoTesbl  CTeneHb CBO60AbLI rMnoTesbl. MNpon3seaeHMe Yyncia 3aBUCUMBIX Mepe-
MEHHbIX M YPOBHEI Kax[ol He3aBUCKMMOI MepemMeHHON, YMeHblUeHHbIX Ha 1 [Ans aaH-
HOro npumepa
3e2-1)(2-1) —3-1-1= 3.

» CrI. cB. OWMBGKA  BE/NUYMHA, BblUMcNsemMas pa3NMyHbIMU CNocob6ammn B 3aBUCMMOCTU OT
KpuTepus.

» 3HY. YPOBEHb 3HAYMMOCTU A/ COOTBETCTBYIOLLENO /-'-KpUTEpus.

Kputepuin paBeHcTBa Ancnepcuil

Kputepunii paBeHcTBa gucnepcuii (Kputepuii JIMBMHS) NO3BOASET MPOBEPUTL AONYyLLEHUE
0 TOM, YTO AUCMEPCUN BCEX 3aBMCUMbIX MEPEMEHHbIX OANHaKoBbI (puc. 15.9).

KpuTepuit /InBNHA NPOBEPKN paBEHCTBA AUCTEPCUA.

F CrGl cr.c 2 3H4
HAYAIO A71 3 36 , 704
CEPEOVIHA 1,818 3 36 161
KOHELL 1.390 3 36 .262

Puc. 15.9. dparmeHT OKHa BbIBOAA MOC/E BbIMNONHEHWS Wwara 5 (kputepuii JIMBUHA NPOBEPKU
paBeHcTBa AMCNepCcuii)

Bonblune 3HaYeHUs P-yPOBHS AN KaXXA0M 13 3aBUCKMMbIX NEPEMEHHBIX HE 40T MNOBOAOB A5
M3INLWHEero 6ecrokoiicTBa OTHOCUTENIbHO KOPPEKTHOCTU AMUCNEPCUOHHONO aHam3a.

OAHOMEpPHbIE KpUTepuu

B OoOMONHEHNEe K MHOTOMEPHbIM KPUTEPUAM K KaXA0W U3 3aBUCUMbIX MEPEMEHHbIX B OTAE/b-
HOCTV MPUMEHSeTCS OAHOMEPHbI F-KpuTepuii. HECMOTPSA Ha TO YTO MHOFOMEPHbIN KpUTepuii,
Kak 6bl/10 CKa3aHo paHee, aBnsieTcs 6oMee COBEPLLEHHbLIM, YeM CEPUS OHOMEPHBLIX KpUTEPUEB,
nocnegHve Heo6xoAMMbl AN UHTEPNPETaUMM CTaTUCTUYECKN AOCTOBEPHBLIX Pe3y/bTaToB Nnpu-
MEHEeHUsi MHOFOMEPHOro KpuUTepus. TakuM 06pa3oM, ec/iM MHOTOMEPHbI KpUTepuii Nokasbi-
BaeT CTaTUCTMUYECKN 3HAUYUMBbI pe3ynbTaT, To ANs AeTa/lbHOW MHTepnpeTaumm UCnob3yTes
pe3ynbTaThbl BbIUMC/IEHUS OAHOMEPHBLIX KPUTEPUEB.

B Hawewm cnyyae cTaTUCTUYECKU O0CTOBEPHbIMU SABAAKTCA pe3ynbTaTbl MPUMEHEeHUs MHOro-
MEPHbIX KPUTEPUEB ANS rNaBHbIX 3(PEKTOB M B3aumoaencTsma aktopos WHT n OTcpouka.
Ha puc. 15.10 npuBedeH gparmMeHT Tabnuubl ¢ pesynbTaTamy OOHOMEPHOro aHanmsa. Kak
BMAHO MO 3TOMY (hparMeHTy, BAnAHME aktopa VIHT cTaTUCTUYeCcKn AOCTOBEPHO B OTHOLLUEHUN
ABYX U3 TpeX 3aBMCMMbIX nepeMeHHbiX: CEPEAVHA n KOHEL,, —a BnusHue daktopa OTcpouka
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CTaTUCTUYECKM [A0CTOBEPHO B OTHOLUEHUWN KaXAol M3 Tpex nepemeHHbIX. B3anmopelicteue
pakTopoB (MMHT*OTCpPOUYKa) CTAaTUCTUYECKM AOCTOBEPHO B OTHOLUEHMM MNepeMeHHoir KOHEL]L.
Ona cogepxartenbHOW MHTepnpeTauum OAHOMEPHbIX KPUTEPMEB B HaLLEM Crlyvyae MOXHO 06-
paTnTbea K onucartefibHbIM CTaTUCTUKAM (CpeaHnM), a nyyle — K rpamkam cpefgHux 3Hade-
HUiA. Ecnn 6bl hakTOpbl MMenn 6onee ABYX rpajaunii, nepes MHTeprnpeTaumern Heob6xoaMmo
6bI10 6bl NMPUMEHUTbL METOZ, arnoCTEPUOPHbIX MapHbIX CPaBHEHWA. Ecnn aHanui Bk/IOYaeT
B cebs KoBapuaTbl, A5 KaXA0W 3aBUCUMON MEPEMEHHON O4HOMEPHbIM KpUTepuin ByaeT yun-
ThiBaTb U UX BANSHUE.

OueHKa 3ththeKTOB MEXIpynrnoBbIX (hakTOpoB

Cymma
TOB CpeaHuii YacTHasa 31a
VCTOHHMK 3aBUCUMas NepeMeHHas wna il cres Keaapar F 3y B Keanpare
CKOppeKTUpoBaHHas HAYAIO 25.4753 3 8,492 4542 .008 275
MoAen: CEPEAVHA 33,8000 3 11267 13255 000 525
KOHEL| 34,275e 3 11,425 1521 ,000 490
CBOGOAHbI YieH HAYAIO 378,225 1 378.225 202,319 .000 .849
CEPEAVHA 547,600 1 547,600 644,235 000 o7
KOHELL 429,025 1 429.025 432,630 .000 923
WHT HAYAIO 7,225 1 7225 3,865 .057 ,097
CEPEAIVHA 14,400 1 14400 16941 .000 320
KOHEL] 9025 1 9025 9101 005 202
Otcpouka HAYAO 18225 1 18225 9.749 004 213
CEPEOVIHA 16,900 1 16,900 19,882 .000 .356
KOHEL, 21,025 1 21,025 21,202 000 an
NHT* OTCpouKa HAYAIO .025 1 ,025 .013 ,909 .000
CEPEAVIHA 2,500 1 2,500 291 ,095 .076
KOHEL, 4,225 1 4225 4261 046 106

Puc. 15.10. dparmeHT OKHa BbiBOAA MOC/E BbIMO/HEHWS Wara 5 (0AHOMEPHbIE KPUTEPUN)

OUEHKN cpeaHnX 3HauYeHuin Ans ypoBHel (hakTopoB

Tabnnua, npueefeHHasa Ha puc. 15.11, nonyyeHa nocne BbiMOSHEHMS wara 56. OHa cogep-
XXUT CpefHne 3HaAYeHUs KaxXAoM 3aBUCUMOM MEPEMEHHON ANS KakAoW rpagaumn hakTtopos.
Mo aTUM faHHbIM MOXHO AaTb NOAPOBHYIO coAepXKaTe/lbHY MHTepnpeTauunio cTaTUCTUYECKN
[0CTOBEPHbIX pe3y/bTaToB. Tak, CTaTUCTUYECKN LOCTOBEPHOE BiMsHME hakTopa VHT Ha coBO-
KYMHOCTb 3aBMCUMbIX MepPeMEHHbIX OblN10 AeTaM3MPoBaHO pesy/ibTaTaMn NPUMEHEHUS OOHO-
MEpPHbIX KpuTepues: hakTop OTCpoyka 3Ha4YMMO BNMsieT Ha nepemeHHble CEPEAVHA n KOHELL.
Cyas no cpegHUM 3HaYeHUAM 4719 3TUX NePeMeHHbIX, MHTOHaLMOHHOE BblAeNeHne cepeayHbl
psaa cnoB NPYBOANUT K TOMY, YTO 3Ta YacTb psga 3arnoMmHaeTcs Nydlle, a KOHeL, psga  Xyxe,
yem 6e3 MHTOHAUWOHHOIO BblaeneHus. BnnaHmne caktopa OTCpoyka NPosBASAETCS B TOM. YTO
OTCPOYEHHOE BOCMNpOM3BeaeHMe MeHee MPOAYKTUBHO A1 KaXA0W U3 rpex YacTtei paga.

CTaTMCTUYECKN OO0CTOBEPHOE B3aMMoelcTBne (hakTopoB fierye BCero MHTEPNpPeTMpoBaTb Mo
rpacmkam cpegHnx, KOTopble NOyYeHbl NOC/e BbINOMHEHMS wara 56. Ha puc. 15.12 npueeaeH
OAVH 13 aTuX rpadmkos ana nepemeHHo KOHELL. Kak nokasbiBaeT rpacumk, Bsammogeincteme
(hakTOpOoB MPOABAAETCA B TOM, YTO craj NPOAYKTMBHOCTM OTCPOYEHHOrO BOCMPOU3BEeAEHUS
KOHLA psiga CcnoB nposBiseTca No-pasHoOMYy B 3aBUCUMOCTU OT MHTOHALMOHHOIO BblAENEHUSA:
npy MHTOHaALMOHHOM BblAENeHNN cnag, MeHbLUEe, a NPV ero OTCYTCTBUW Crnaf, BbipaXeH CUJflb-
Hee. bonee nogpo6HO wHTepnpeTaums rpadkKoB O06bACHANACL B pasgene «lpeacrasneHve
pe3ynbTaTtoB» rnasbl 14.
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3aBeplleHne aHasim3a un BbIXon
N3 NporpamMmmel

OTpefakTupyiTe coepXMMoe OKHa BblBOJa B COOTBETCTBMW CO CBOMMMW NpeAnovTEHUAMU:
CKpOWTe NNLIHIO UHOpMaLMIo, ncnpasbTe Tabnuuel 1 np. (cM. pasgen «OKHO BbIBOAA U €ro
pefakTuMpoBaHue» rnasbl 2). 3a MHCTPYKUMAMWU MO pPedakTMpoBaHWUIO rpadrkoB obpaTtmTech
K rnase 5.

Ona panbHeliwero ncnosbL30BaHUs pel3ynbTaTa BCe COAEPXKUMOe OKHa BbiBOAA WM ero cpar-
MEHTbl MOXHO COXpaHWUTb B cpaiine *.spv, aKCnopTMpoBaTb B Apyroi copmart (Hanpumep,
Word), nepeHectn B okyMmeHT Word mnam BbIBECTU Ha nevaTb (MOAPOGHOCTM CM. B pasgene
«CoxpaHeHue, 3KCropT, NepeHoC 1 neyatb pe3ynbTaToB» Nasbl 2).

[nsa BbIxoaa 13 NporpaMMbl BoiGepute B MeHio daiin komaHay Bbixon,
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16 [AncnepCuoHHbIN
aHasIn3 C NOBTOPHbIMU
N3MepeHnamMmn

210 MowaroBble anropuTMbl BblYNCNEHWIA
216 MNpencrtasrieHne pe3ynLTaTtos
220 3aBeplueHne aHanmsa v BbIXo4 U3 nporpamMmmesl

B npeablaylieli rnaese paccMatpuBanach CUTyaLus, Korga Heo6XoamMmo 6bi10 aHaIM3npoBaTh
B/INSIHWE HA COBOKYMHOCTb 3aBUCUMbIX MEPEMEHHBIX HECKO/IbKUX HE3aBUCUMBbIX MepemMeHHbIX,
KaAas U3 KOTOPbIX MOrna UMeTb ABa UAn 6ofee YPOBHS. B NMoA06GHLIX Cnyyasx nposoasTcs
MEXTpynmnoBble CpaBHEHWs!, rae rpynnaM COOTBETCTBYIOT YPOBHU (PAKTOPOB M UX COYeTaHus.
Takue hakTopbl, PasHbIM YPOBHSAM KOTOPbIX COOTBETCTBYIOT pasHblie rpynmnbl 06bLeKTOB, Ha3bl-
BAOTCA MEXIpynnoebiMU. OAHAKO Ha NpPaKTUKe HepPeaKo MCMO/b3YHTCS U BHYTPUTPYMMNOBble
(haKTopbl, pa3HbIM YPOBHAM KOTOPbLIX COOTBETCTBYET O/IHA M Ta Xe rpyrnna o6bLeKToB. B aToMm
cnyyae roBOpsiT O BHYTPUIPYNMoBOi MOAEeNN, C NMOMOLLbIO KOTOPOIiA McceayeTcs ofHa U Ta Xe
rpynna o6beKTOB A1 HECKO/IbKUX YPOBHER He3aBUCUMO NnepeMeHHON.

Haunbonee pacnpocTpaHeHHbIM NPUMEPOM MPUMEHEHUS BHYTPUTPYNMnoBOi Moaenu aBnseT-
cs uccnefoBaHMe ahekTa Kakoro-m6o Bo3aAeicTBUsA. B 3ToM criyyae 06bIYHO UCNOb3YOT-
Cs [Be BbIGOPKU: Ha OAHY M3 HUX BO3AelCTBME OKasblBaeTcsl (3KCnepuMeHTanbHas Bbl6op-
Ka), a Ha Apyryto — HeT (KOHTpO/bHas BbIGOPKaA). 3aBUCMMbIe NepeMeHHble, B OTHOLLEHUN
KOTOPbIX oXuaaeTcsi adhPeKkT BO3AENCTBUS, N3MepsaTca A8 06enx BblIGOPOK ABaXAbl: A0
BO3AelcTBMA (NpeaBapuTenibHOe TECTMPOBAHUE) N Moc/ne BO3AENCTBUS (MTOroBoe TeCTUpPO-
BaHue).

Takaa cxema uccnefioBaHWA npeanonaraet U3yYyeHUs BAUAHUA Ha 3aBUCUMble MNepeMeHHble
[BYX (haKTOPOB: MEeXIpynnoBoro (ABa ypoBHA: KOHTPO/IbHAA U 3KCNepuMeHTaslbHas BbIGOPKK)
1 BHYTPUIpynmnoBoro (4Ba YPOBHSA: A0 1 nocne Bo3aeictens). Obpatnute BHMMaHWE Ha TO, YTO
BHYTPUIpynnoBoMy (hakTopy B JAHHOM C/lydae COOTBETCTBYHOT ABa U3MEPEHUsi OLHOW U TOW
Xe MepemMeHHon (Mnu rpynnbl MepemMeHHbIX). B obuwiem cnyyae BHyTpUrpynnoBon haktop Mo-
XEeT UMeTb 1 60/blIee YANCO YPOBHEN (MOBTOPHbLIX M3MEPEHNiA). OTMETUM, YTO HanbobLNii
WHTepec ANs uccnegosartens GyaeT NpeacTaBnsaTb rmMnoTe3a O B3aMMOAENCTBUN MEXTpynmno-
BOro M BHYTPUTPYNnoBOro ¢hakTopoB. Ecnu oHa noaTBepAuTcs, MOXHO 6yAeT yTBepXAaTb,
YTO OBGHapYXeHbl PasINYNA MexXay KOHTPOJIbHOM M 3KCNepUMEHTasIbHOW rpynnamMun B AWHa-
MUKEe U3MEHEHUS1 3aBUCUMOI NepeMeHHOMN.

B npuimepax 3Tol rnaebl Mbl 6yaem ncnonb3oBaTh harin ex020.sav, cogepxaliuii Te Xe ru-
noTeTnyeckne pesynbTaTbl IKCNEepMMeHTa No U3YyYeHUIo aPHEeKTUBHOCTM 3aNOMUHaHNS COB,
yTo 1 B harnax ex021 .sav n ex022.sav. Ho B (paiine ex021 .sav (rnaea 14) npoayKTUBHOCTbL 3a-
NMOMWHaHMA NpeacTaBnieHa OgHOM (3aBMCMMOi) nepemeHHor Cnoga, B thaline ex022.sav (rnaea
15) — Tpems nepemMeHHbIMN B COOTBETCTBMU C YacTamum psga (HAYANO, CEPEAVNHA, KOHELL),
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a B havine ex020.sav — LUECTbIO NEPEMEHHbLIMW B COOTBETCTBUM C TPEMS YacTsMU psifa C/iOB
1 MOBTOPOM WX BOCMpowusBeaeHus. Bonee noapobHoe onmcaHMe ocobeHHOCTel npenacTas/ie-
HUA [AaHHbIX B COOTBETCTBMM C BapuaHTamu AUCNEPCMOHHOIO aHanvsa NpuBefeHO B pasfene
«®aiinbl gaHHbIX ANs rpynnsl Mmetogos O6uas nMHeHasa moaenb» (rnasa 14).

MnaH nccnefoBaHWA B COOTBETCTBMU CO CTPYKTYPOIM AaHHbIX B dhaline ex020.sav MOXET ObiTb
npeacTasneH Kak KoMOuHauusa AByX BHYTPUIrpynnoBbiX (hakToOpoB (YacTb psga M OTCPOUKa),
O[IHOTO MEXrpynrnoBoro akropa (MHTOHaLMOHHOE BblAENeHMWe) U OOHOW KoBapuaTbl (3Ha-
YynMocCTb psga cnos). lMepBblii BHYTPUIPYNNOBOM (DakTOp COOTBETCTBYET yacTu psga CroB
N umeeT 3 ypoBHA (Hayano, cepeAmHa M KOHel). BTOpol BHYTPMUIpynrnoBow aktop — OT-
CpouYKa BOCMpOM3BeAEHUs — MMeeT 2 YPOBHSI (6e3 OTCPOYKU, C OTCPOUKOWM B 2 AHA). He-
TPYAHO 3aMeTUTb, YTO CyLlecTByeT 6 KOMOUHALMIA YPOBHEN 3TUX ABYX (haKTOPOB, KaXXAoih n3
KOTOpPbIX COOTBETCTBYET OAHA U3 NepemMeHHbIX (Tabn. 16.1).

Ta6nvua 16.1. CodyeTaHnsi KOMBUHALMIA YacTy psiaa CroB W OTCPOUYKM UX BOCTIPOM3BEAEHNS

YacTb psga OTcpoyka BoCnpou3seaeHus

HeTt -
Hauano Havaniol Havyasio2
CepeyHa cepeayHal cepefnHa2
KoHeLy, KoHeLY! KOHeLR

MepeMeHHble, Nnepeunc/ieHHble B Tabnuue, Nno cyT MNpeacTaBasloT co60i 6 NMOBTOPHbLIX U3-
MEpPEHWA OHOWN 1 TOWN e XapaKTePUCTUKN — MPOAYKTMBHOCTM BOCMNPOU3BeAeHNs 8 npeab-
SB/IEHHbIX paHee c/oB. [M03TOMY A/18 aHaIM3a TaKUX AAHHbLIX MCMO/b3yeTcs MoAe/lb MHOFO-
MEPHOro AUCMEPCUOHHOIO aHa/IM3a C MOBTOPHLIMU U3MEPEHUSMU.

JaHHble danna ex020.sav MOryT 6bITb 06paboTaHbl U MHave, B NPeAnooXeHUN Hanndns
TPexX pasHblX 3aBMCUMbIX MNepeMeHHbIX (Havano, cepeanHa, KOHeL,), U3MepeHHbIX ABaXAbl: 6e3
OTCPOYKM U NOCNe Hee. B aTOM cnyyae B pacCMOTPeHWe crneflyeT BBECTU NULWb OAUH BHYTPU-
rpynnoBoi haktop — oTcpoyka (2 ypoOBHSA). HanoMHUM, 4TO NpU NPeabsB/IeHUU CNOB A4
OfHOl BbIGOPKU cepefuHa psga MHTOHALMOHHO BblAensnacb, ANs Apyroin — HeT. Cnenosa-
TeNbHO, TakoW niaH mccnefoBaHUsA npegnonaraeT NposegeHVe OBYX(aKTOPHOro Aucnepcu-
OHHOIO aHann3a (MeXxrpyrnnoBoi akTop — MHTOHALMOHHOE BblAeNeHne, BHyTPUIpynnoBoi
(hakTop — OTCPOYKa) B OTHOLUEHUM TPeX 3aBMCUMbIX MEPEMEHHbIX (Hayano, cepeawHa, Ko-
Hew).

Mogens mMHoromepHoro ANOVA ¢ NOBTOPHLIMW M3MEPEHUSMU MMeeT MHOro obLlero ¢ pac-
CMOTPEHHbLIMM paHee BapuvaHTaMn AUCMEPCUMOHHOIO aHanmsa 6e3 MOBTOPHbIX W3MEepPEeHWi,
NMO3TOMYy MaTepuan 3TOW rnaebl B 3HAYNTENBHON CTENEHW ONupaeTcsi Ha MaTepuan Tpex npea-
blAyWnX. Ecnn Bbl NponycTuam rnaebl 13-15, HACTOATENIbHO PEKOMEHAYEM BEPHYTLCS K HUM,
npexae Yem npucTynaTtb K MHTEPNpeTaumn pesynbTaTtosB NMPUBOLMMbIX 34EeCh NMPUMEPOB.

Cneayet nmeTb B BUAY, 4TO ANOVA C NOBTOPHbIMU U3MEPEHUSAMWN — CaMblii CNOXHbIA MeTop,
AMCMNEePCUOHHOro aHanmnsa. MNMoaToMy B HEKOTOPbIX C/yyasx, HarnpuMmep npu 60/bLIOM KO/u-
uecTBe MOBTOPOB, Lie/lecoobpasHee PecTPYKTYPMPOBaTh AaHHble Tak, YTOGbI MOXHO 6b110 BOC-
Nnonb3oBaTbCsi 60/7ee NPOCTbIMU BapuvaHTaMy aHanv3a, Kak 3To onucaHo B pasaene «®dainbl
OAaHHbLIX ANA rpynmnbl MeTogoB O6uLas NMHelHas Moaenb» (rnasa 14).
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[TowaroBble arOPUTMbI BblUMCIEHNI

Mpu npoBefAeHMN MHOFOMEPHOrOo AMCMEPCUOHHOIO aHani3a C MOBTOPHLIMU M3MEepPEeHUsMU
CHavyana Heo6xoAMMO BbINOJIHUTL 3 MOAFOTOBUTE/bHBIX Wara. 3TV wWarn no3BoasT NoaroTo-
BUTb pabounii dann gaHHbIX, 3anycTuTb nporpammy IBM SPSS Statistics 20 n OTKpbITb haiin
(B maHHoM cnydae ex020.sav). MowaroBble WMHCTPYKLUU A5 3TOro npouecca npuBeAeHbl
B rnase 4 (c. 55), a nogpobHble pa3bsiCHEHUS — B rf1ase 2.

Mocne 3aBeplueHMs Wwara 3 Ha aKpaHe AO0/HKHO MPUCYTCTBOBATb OKHO pefakTopa AaHHbIX CO
CTPOKOW MEHIO 1 3arpyXeHHbIM haiinom ex020.sav.

AT 4 B meHo AHanms BblbepuTe KomaHAy O6Las nuHerHasa mogens »OJIM-NOBTOPHbIe
u3mepeHud. Ha 3kpaHe nosiBUTCA Auanorosoe OokHO OJIM-MOBTOPHbIE W3MEpPeHUs:
3apatb pakTopbl (puc. 16.1).

OJIM-noBTOpHbIE U3MepeHus: 3agaTtb hakTopsl

VIMsi BHYTPUIpYNMoBoro ¢haktopa:

haktop 1
Yucno ypoBHeli: 1
[ Aob6asuTb ~]
[~N3meHnTb
j Ypawmtb ]

Nmsa namepeHus

1
[o6aButb ]
M3MeHuTb i
yganuTb [
j HacTpaviBaemas 1 C6poc 1. J Cripaska

Puc. 16.1. Aimanorosoe okHO OJIM-NOBTOpPHbIE U3MepeHus: 3adaTb (DakTopbl

B aTom OkHe Bam NpeAcTouT 3a4aTb MMeHa BHYTPUIPyNnoBbiX hakTtoposB. O6paTtnte BHUMA-
HWe Ha To, YTO MMeHa, KOTopble Bbl OyzeTe BBOAUTb B Mose VIMs BHYTPMIpynmnoBOro cakropa,
He OTHOCATCH K CyLLECTBYIOLLMM MEPEMEHHbIM M3 haiina AaHHbIX, a onpeaensioT BUpTyasb-
Hble nepemeHHble Ana koMaHAbl O/IM-NOBTOPHbIE M3MEPeHMs. B Hawem npumepe NpUCBOUM
3TUM nepemMeHHbIM (BHYTPUIpynnoBbIM hakTtopam) nMmeHa Y psga (3 ypoBHSA: Havaso, cepe-
[OVHa, KoHel) n OTcpouka (2 YPOBHS: HET, €CTb).

A na 3aaaHna UMeHN BHYTPUTPYMNoOBOW NepemMeHHOR cHavana Heo6XoAMMO BBECTM ero B nosne
MMsi BHYTPUIpynrnoBoro aktopa, 3aTem 3a[aTb YMC/IO YPOBHEW nepemeHHol B none Ywvcno
YPOBHEN U LWENKHYTb Ha KHOMKe [J06aBnThb.

[0BOMLHO YacTO M3yyaloT ANHAMUKY He OAHOro rnokasartesns, a Lefoil rpynnbl NepeMeHHbIX,
HanpvmMep, Npu OLLeHKe BAUSIHUS BHYTPUTPYMNMOBbIX (hakTOpoB (AVWHAMWKKN) Ha HECKOJIbKO
3aBUCUMbIX MEPeEMEHHbIX. [N 3aaHNs UMEH HEeCKOJIbKUX 3aBUCUMbIX MEPEMEHHbIX, Kax-
[0 13 KOTOPbIX COOTBETCTBYET HECKOJIbKO MOBTOPOB M3MepPeHWU, NpeaHasHadvyeHo none Mwvs
n3mepeHusi. Tak, pesynbTaTbl 3KcnepumeHTa u3 danna ex020.sav MOryt 6biITb 06paboTaHbl
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Tabnuua 16.2. COOTBETCTBME MEPEMEHHbLIX (haina 1 sueek Moaenu ¢ AByMs hakTopamm

MepemeHHas Auerika OTcpouka Yactb paga
Hauasno 1 (1.1 Hetr— 1 Havano — 1
cepeamHal (1.2) Hetr— 1 CepeavHa — 2
KoHeLlL 0.3) Hetr— 1 KoHey,— 3
Hayano2 2.1 Ectb — 2 Havano — 1
cepeayHa2 (2.2) Ectb — 2 CepegyHa — 2
KOHeL2 = (2.3 Ectb — 2 KoHeu— 3

AnbTepHaTMBHasi CXeMa aHa/M3a MpoLle: oHa NpeanosaraeT HaanumMe ogHOro BHYTPUTPYMno-
BOro paktopa OTCpouKa, HO TPeX pasHbIX 3aBUCUMbIX NMepPeMeHHbIX (Hayano, cepeayHa, KOHeLL).
CooTBeTCTBUE MepeMeHHbIX harina suerikam Moaenn nokasaHo B Tabn. 16.3.

Ta6nuua 16.3. COOTBETCTBME NEPEMEHHbLIX (haiiia 1 sueek MOAE/N C OAHUM (HaKTOPOM

MepemeHHas Aueiika OT1cpouka
Havanol (1. Havano) Het— 1
Havasio2 (2, Havano) Ectb — 2
cepeamHal (1, cepeavHa) Het— 1
cepeanHa2 (2. cepeounHa) Ectb — 2
KoHeL 1 (1, koHewy) Het— 1
KOHeL2 (2. koHeLy) Ectb — 2

[ns Toro 4to6bl BBECTU KaKyl-/1M60 NepeMeHHY0 B Mosie BHYTpUrpynmnoBbie NepeMeHHble, A0-
CTaTOYHO BbIAE/UTL €e NMA B CMUCKE CMeBa U WeNkKHYTb Ha BepXHel KHOMKe ¢ Hanpae/eHHOiA
BMPaBO CTPE/KOW.

Mo ymonuyaHmnto SPSS conocTtaBnseT nepeByl0 BBEAEHHYIO NMEPEMEHHYI0 MepBOi avelike moae-
nun (B Hawem cnyyae adyelike 1,1), BTOpPYO NePeEMeHHY0 — BTOpoii adelike (1,2) n T. o, Ecnu
e Bbl XOTUTE HapyWWTb AaHHbI NOPSAOK, BOCMO/b3YNWTECh KHOMKaMW C HanpasBneHHbIMU
BBEPX W BHWU3 CTpesikaMu, 4TObObl NEPEMECTUTb BBEAEHHYH MNEPEMEHHYIO B HYXHOE MeCTo
cnucka faveex.

Mocne TOro Kak BCe BHYTPUIPYMMoBble 3aBUCUMbIE MEPEMEHHble aHanns3a onpeaesneHbl, Bbl
MOXeTe yKasaTb BCe MeXrpyrnnoBble NepeMeHHble ((pakTopbl) 1 KoBapuaTbl. [1s aToro nepe-
MECTUTE HYXHble MEPEMEHHbIE M3 UCXOAHOro cnucka B Noss Mexrpynnosble gaktopbl U Ko-
Bapuarbl.

B npason uyactu guanoroBoro okHa OJIM-MOBTOpPHble M3MEPEHUS PacrnofioXeHbl 6 KHOMOK:
Mogenb, KoHTpacTsl, padvku, AnoctepmopHble, CoxpaHuTb 1 MNapameTpsbl. L enyok Ha KHOMKe
MapameTpbl OTKPbIBAET AMANIOrOBOE OKHO, MAEHTUYHOE OKHY OJIM-MHOromepHas: MapameTtpbl,
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C KOTOpPbIM Mbl MO3HakKOMUNuUcb B rnase 15. KHonka [AdwarpamMmbl pa60TaeT TaK Xe, KakK ee
aHasor n3 rnas 14 n 15, HO NO3BOJISET 3a4aBaTh AMarpaMMbl HE TOJIbKO A/ MEXIPynrnoBbIX,
HO W ANA BHYTPUTPYMNMNOBbIX CbaKTOpOB. OYHKL NN KHOMKU ANOCTEpPUOpHbIE TaKXe OCTa/IUCh
npexxHnmn, eANHCTBEHHbIM OT/IMYNEM ABNAETCA TO, YUTO MNapHble anoCTepuopHbIe CpaBHEHUA
NMPUMEHNMbI TOJIbKO K MEeXTIpyrnnoBbiM dJaKTOpaM. 3a onucaHuem KHomnok KoHtpacTtbl u Co-

XpaHeHve 06paTUTech K PYKOBOACTBY MO/b30BaTesNs.

Mpu wenyke Ha KHOMKe MoAenb OTKpbIBaeTCs ANasioroBoe 0KHO OJIM-NOBTOPHbIE N3MEPEHUS:
Mogenb, npeacTaBneHHoe Ha puc. 16.3. B GOMBbLUMHCTBE C/lyyaeB uccrefoBaTenn npeano-
YNTalT MOJSb30BATbCA MOJIHOW (haKTOPHOI MOeNbio M OCTaBAAT Mepeknovatesnbs 3aaatbh
MoZe/Nb YyCTaHOB/IEHHbIM B MoOsioXeHue MNonHaa daktopHasi. TeM He MeHee MHoraa TpebyeTcs
3a4aTb Habop rnaBHbIX 3(EKTOB N B3aMMOAENCTBMIA BPY4YHYlO. 15 3TOro cnegyeT ycTta-
HOBUTb Mepek/oyaTens 3afat MoAenb B MOMOXeHe HacTpavBaemas, a 3aTeM NepemecTuTb
enaemoble 3PeKTbl 1 B3aMMOAelicTBUS U3 JIeBbIX CMWUCKOB B MpaBble. 3amMeTbTe, YTO Bbl
He CMOXeTe MepemMecTUTb MeXrpyrnrnoBble (hakTOpbl BO BHYTPUIPYMMOBYK CEKLMIO MOAeNn
N HaoGoOpOT, TaK KaK 3TO HEKOPPEKTHO. llocfie TOro Kak >xenaemasi MoAeslb ornpeaeneHa,
LWe/IKHUTe Ha KHormke [Mpoao/mkuTb, YTOGbI BEPHYTbCS B AManoroBoe OkHo OJIM-MOBTOpHbIE

n3mepeHus.

4 OJIM-noBTOpHble n3mMepeHunsa: Mogens
3agartb Mogesnb

| 0 MonHasa hakTopHas

BHyTpurpynnossle: BHyrpurpynnosasi MoZgeb:
[oTcpouka 1

[4_psna

1 - j CozaaTtb WieHb———— —

MeXrpynrosble: [BsavmogpeiicTere MexXrpynnosasi MOAE/b:

Cymma KBaaparos:

Puc. 16.3. Ananorosoe okHo OJIM-NOBTOpHbIE U3MepeHus: Moaernb

*1

Janee 6yayT npuseaeHbl ABa NpuMepa Ucnosb3oBaHna kKoMaHabl OJIM-NOBTOPHbIE U3MEPEHWS.
B nepeBom npvMepe Mbl NpoBefeM ANCMEPCUOHHbBIN aHann3 ¢ ABYMS BHYTPUTPYNMNOBbIMU dhak-
Topamun: Yactb psaaa (3 rpagauum) n OTcpouka BocrnpoussegeHns (2 rpagauum). C Kaxaon ms
6 sueek mogenun GyaeTt cBsizaHa OfHA W3 MepeMeHHbIX: Havanol, cepauHal, KoHeul, Havano2,

cepeanHa2, KoHeu2.

WAl 5

Mocne BbINOMHEHVs NPeablAyLLEro Lara A0/MKHO 6biTb OTKPbLITO NA/IOroBOE OKHO

OJIM-NoBTOpPHbIE M3MepeHs: 3aaaTh hakTtopbl (CM. puc. 16.1). Ecnun Bbl yxe ycnenu

nopa6oTaTh C 9TMM OKHOM, LLIENIKHMUTE HA KHOMKe COpoc.

1 C nomoLlubto knasmwm Delete unu Backspace yaanute nms caktop 1 us nons v
BHYTPUIpYMnoBoro haktop, eeBeauTe Tyaa nums OTCPOYKa, B Nosne Yicrio ypoBHeEN,

BBEAUTE YNC/IO 2 U LESIKHUTE Ha KHOIMKe ,ﬂ.O6aBI/ITb.
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2. B none Vimsi BHYTpMIpynmnoBoro dpaktopa eeeguTte nmsa Y psiga, B nose Yucrio ypos-
Heli BBeAMTE YMCO 3 U LEeNKHUTE CHavana Ha kHorke Jo6asuTb, a MOTOM — Ha
KHOMKe HacTpavBaemasi, YTO6bl OTKPbITb Ananorosoe OkHO OJIM-MOBTOpHbIE U3-
mepeHus (cm. puc. 16.2).

3. HaBegnTte ykazaTefnlb MbIUM Ha NMEPEMEHHYIO Havyau1io 1, HOXXMUTE KHOMKY MbILLN
W, He OTNYyCKaa ee, NepemMecTuTe yKasaTe/lb Ha NepPemMeHHY0 KOHeL2 1 OTnycTuTe
KHOMKY. B pe3ynbtare OKaxKyTCA BblAENEHHbIMW LIECTb MepeMeHHbIX: Havalol,
cepeavHal, KoHelll, Hauyano2, cepeanHa2, KoHeL2.

4. WenkHnTe Ha BepXHel KHOMKe C HanpasfieHHOW BNPaBo CTPENKON, YTOObI nepe-
MECTUTb BblAENEHHbIE NepeMeHHbIe B NOe BHyTpUrpynnosble nepemMeHHble.

5. BblgenmTe B /IEBOM OKHE MepeMeHHylo VIHT 1 HaxkaTveMm cpedHeli KHOMKM Co
CTPesiKoii nepeHecuTe ee B Nosie MeXrpynnoBble (akTopbl.

6. LlenkHnte Ha KHOMkKe [lapaMeTpbl, YTOObI OTKPbITb AManoroBoe OKHO OJIM-
MOBTOPHbIE M3MepeHus: MapameTpbl.

7. YctaHoBuTe hiaxkkm OnucaresibHble cTatcTmka 1 OUEeHKM pasvepa addekTa, a 3a-
TeM LUENKHUTE Ha KHOMKe [NpoAo/KUTb, YTOObI BEPHYTLCA B AM&/IONOBOE OKHO
OJIM-NOBTOPHbIE U3MEPEHMA.

8. WlenkHnute Ha kHonke [padmkn, 4TOObI OTKPbITb AuanoroBoe okHO OJIM-
MOBTOpHble M3MepeHus: [padwmki npodwneld, aHanorMyHoe mMOKasaHHOMY Ha
pvc. 14.3.

9. WenkHUTe cHauasia Ha nepemeHHoir Y pspga, utobbl BbIAENUTL ee, a 3aTem Ha
BEPXHEN KHOMKe CO CTPesKoii, YTo6bl MepemMecTUTb NepeMeHHyo B none opu-
30HTa/IbHas OCb.

10. LLlenkHMTe cHadana Ha nepeMeHHoW VIHT, uTo6bl BblAENUTL €e, a 3aTeM Ha cpen:
Heil KHOMKEe CO CTPE/IKOW, YTOBbI NMepemMecTuTb NepemMeHHyto B nose OTaesbHble
JHAN,

11. WenkHUTe cHavana Ha kKHorke [06aBuTb, YTO6bl 3aMKCMPOBaTL 3aAaHHbIe MNa-

pamMeTpbl MOCTPOEHMs AvarpamMmM, a 3aTeM Ha KHomMkKe [Mpoao/mkiTh, YTO6bI Bep-
HYTbCA B ANa/IOroBoe okHO OJIM-MOBTOPHbIE U3MEPEHV.

12. LLlenkHuTe Ha KHormke OK, UTOGbl OTKPbLITh OKHO BbIBOAA.

Crnenylolunii NpumMep peannsyeT anbTePHATUBHYIO CXEMY aHa/In3a Tex Xe AaHHbIX. B Hem
NpoOBOANTCA CMellaHHbIi aHainM3 BAUSHUA OAHOrO BHYTPMIPYynmnoBoro gakrtopa OTcpouka
N OAHOIO MEeXrpyrnnoBoro haktopa MHTOHALUMOHHOIO BblaeneHus (UHT) Ha TpW 3aBUCKMMble
nepemMeHHble (Ha4yano, cepeanHa, KOHeLL).

LWAT 5 Mocne BbIMNOMHEHWA MNpeablayLero wara A0/HKHO OGbiTb OTKPLITO AMa/ioroBOE OKHO
OJIM-noBTOPHbIE M3MepeHUs: 3aaaTb hakTopbl (CM. pyc. 16.1). Ecnn Bbl yxe ycnenu
nopaboTarb C 3TUM OKHOM, LUEeKHUTe Ha kHomke Copoc.

1 C nomouwbto knasuwun Delete nnn Backspace yganmte nms dpaktopl n3 nonsa Vims
BHYTPUIPynnoBoro hakrop, BeeauTe Tyga umsa OTcpouka, B nosie YMCio YpOoBHEN,
BBEAIMTE UMCMO 2 N LLENKHUTE Ha KHOoMke Jo6aBuTb.

2. B none v BHYTpUrpynnoBoro glaktopa eeeante nmsi Y psiga, B nose Yucno ypos-
Heli BBeAMTe uMcio 3 N LWeNKHUTe CHadasia Ha KHorke [Jo6aBuTb, a NOTOM Ha
KHOMKe HactpavBaemas, 4Tobbl OTKPbITb AnNanoroBoe OkHO OJIM-MOBTOpHbIE U3-
MepeHusa (cm. puc. 16.2).
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3. HaBeauTe ykasaTesb MbIlUM HA MEPEMEHHYIO Hauyauslol, HOKMUTE KHOMKY MbILUn
W, He OTNYyCKas ee, NepeMecTuTe yKasaTe/lb Ha NepeMeHHYH0 KOHeL2 1 OTriycTuTe
KHOMKy. B pesynbTarte OKaXKyTCs BblAENEHHbIMU LWECTb MEPEMEHHbIX: Havano!l,
cepeauHal, KoHell, Hayano2, cepeanHa2, KoHeL2.

4. UenkHnTe Ha BepXHEN KHOIMKe C Hamnpas/eHHOM BMNpaBO CTPEsSKOM, YTObbl nepe-
MEeCTUTb BblAENEeHHble NepeMeHHble B NO/e BHYTpUrpynmnosble nepemMeHHble.

5. BblgenvTe B /IEBOM OKHE MEPEMEHHYI0 VIHT M HaaTueM cpefiHeit KHOMKM co
CTpesikoii nepeHecuTe ee B Nosie MexXrpynrosble (akTopsbl.

6. LLlenkHUTe Ha KHorke [lapameTpbl, YTOObI OTKPbITb AMaioroBoe OkHO OJIM-
MOBTOPHbIE U3MEpPeHNA: [MapamMeTpbl.

7. YcTtaHoBUTe hniaxkky OnmcaresibHble CTatucTiki M OLeHKA pasmepa adbekTa, a 3a-
TeM LLENKHUTE Ha KHOMKe [poAo/DKUTh, YTO6bl BEPHYTLCA B AMA/IONOBOE OKHO
OJIM-MNOBTOPHbIE U3MEPEHVIS.

8. lLlenkHnTe Ha KHomke [padwmkn, 4TOGbI OTKPbLITL AuanioroBoe OkHO OfIV-
MoBTOpHblEe M3MepeHus: paduki  npodnneli, aHaiorMyHoe MnokasaHHOMY Ha
puc 14.3.

9. LLlenkHMTEe CHadYasia Ha nepemeHHo Y psga. uTobbl BblOENWTL €6, a 3aTeM Ha
BEPXHEN KHOMKe CO CTPE/IKOW, UYToGbl MepemMecTiTb NepemMeHHyto B rnonie Mopu-
30HTa/IbHas OCh.

10. LlenkHWTe cHadYasia Ha nepemeHHol VIHT, UTo6bl BblAENWTL ee, a 3aTeM Ha cpef:
Heil KHOMKe CO CTPE/IKOW, YTOBbI MepemMecTuTb NepemMeHHyto B nosie OTaerbHble
THAN.

11 UlenkHWUTe cHadYania Ha kHornke [106aBWTb, UTOGbI 3aPUKCMPOBaTh 33[aHHble Mna-
pameTpbl MOCTPOEHMS AvarpaMmM, a 3aTeM Ha KHorke [poao/mkuTb, YTo6bl Bep-
HYTbCSl B AMaNioroBoe okHo OJIM-MOBTOPHbIE M3VEPEHMS.

12. llenkHuTe Ha KHorke OK, YTO6bl OTKPbITb OKHO BbIBOZA.

AT 5A  Tocne BbINOAHEHWUSI NpPeablayLLero wara A0/MHKHO ObiTb OTKPbLITO ANa/ioroBOE OKHO
OJIM-NOBTOpPHbIe M3MepeHns: 3adaTth haktopbl (CM. pyc. 16.1). Herm Bbl yxxe ycnenm
rnopaboTarb C 3TUM OKHOM, LLENKHUTE Ha KHoMnke COpoc.

1 C nomoLpto kKnasuwn Delete nnm Backspace yaanute umsa dhaktop 1 13 Honsa Vima
BHYTPUIPYNMoBoro iakropa, BeeauTe Tyaa umsa OTCpoyka, a B none Ymcno ypos-
Heli, BBEAUTE YMCMO 2 U LENKHUTE Ha KHOrMke [106aBnTb.

2. B OKHO Uvsi n3vepeHVs BBeAWTe C/I0OBO Hauasio M LIEMKHUTE Ha KHomke [o6Ga-
BUT.

3. MNoBTOpPUTE Mpeapiaylilee AelACTBME CO CIOBaMU cepeaviHa U KoHel, LllenkHute
Ha KHoOrke HacTpavBaemasi, YTOGbl OTKPbLITh AManioroBoe okHO OJIM-MOBTOPHbIE
m3mvepeHus (cm. puc. 16.2).

4. HaBeauTe yKazaTe/lb MbIWUW HAa NMEPEMEHHY0 Haya/iol, HakaTneM fIEBO KHOMKM
MbILLW BbIOAENNTE €8, HAKMUTE Ha KnaBuaType knasuwy Ctrl, He oTnyckas ee,
nepeMecTTe yKasaTte/lb MbIlUM Ha MEPEeMEHHYI0O HAuYaslo2 1 BbiAENNTe ee Haxa-
TWEeM IeBOli KHOMKU Mbiin. OTNycTuTe KnaeBuwy Ctrl. B pesynbTate OKaxyTcs
BblAE/IEHHbIMYM [BE MEePeMeHHbIe: Hayaliol 1 Havyarno?2.

5. LLleNlKHUTe Ha BepXHel KHOIMKe C Hamnpas/ieHHO BNPaBO CTPESIKOM, YTO6bI nepe-
MECTUTb BblAeNIEHHbIE NMEepeMeHHbIe B Mosie BHYTpUrpynnoBble nepemMeHHble. OHM
3ariMyT nepsble Age nosvuuu: (1, Havano), (2, Ha4ano).
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6. MNosTOpUTE NYHKTHI 4 U 5 B OTHOLUEHN Map NepeMeHHbIX cepeanHal, cepeamHa2
M KOHeLl!, KoHeL2 Tak, YTOBbl OHM 3aHsANU Crieaytollve napbl NO3ULWKA B NpasoM
rone.

7. WenkHUTe cHavana Ha rnepemMeHHolr VHT, uTo6bl BbiAENWTL ee, a 3aTeM Ha cpef-
Heli KHOMKe C HanpaB/IEHHOW BMpPaBO CTPESIKOW, YTOOblI NepemMecTuUTb MepemMeH-
HYI0 B HOJle MeXrpynrnosble (hakTopbl.

8. llenkHnTe Ha kHoMke [padmkn, 4TOObI OTKPbLITL AmanioroBoe okHO OfIM-
MOBTOPHblE UM3MePeHus: padiki  nNpodnneld, aHanormyHoe mMokasaHHOMY Ha
puc. 14.3.

9. WenkHUTe cHavana Ha nepemeHHolr OTCpouKa, YTOObl BbIAENUTL ee. a 3aTeM Ha
BEPXHeli KHOMKe CO CTPesiKOM, YTOGbI MepeMecTUTb HEPEMEHHYO B mone Fopu-
30HTa/IbHasA OCb.

10. WWenkHnTe cHavana Ha nepemMeHHoON VHT. 4Tobbl BbliAeNnTb ee, a 3aTeM Ha cpef-
Hell KHOMKe CO CTPEesIKOM, UTOObl NepemMecTuTb NnepemMeHHyo B rnone OtaernbHbie
JMHAN.

11 WenkHUTe cHavana Ha kHonke [106aBuTb, YTOObI 3adIMKCUMPOBaThb 3aJaHHble MNa-
pameTpbl MOCTPOEHUs AuarpavM, a 3aTeM Ha KHorke [Npoao/muts, 4Tobbl Bep-
HYTbCS B AManioroBoe okHO OJIM-NOBTOPHbIE VU3MEPEHNS.

12 llenkHnTe Ha KHomMke [MapameTpbl, YTOObI OTKPbLITL Auasiorooe okHo OJIM-
MOBTOPHbIe M3MepeHVst: MNapameTpbl.

13. YcraHoBuTe Cbl'la)KKI/l OnucarefbHble CTaTUCTVKY, a 3aTeM LUEeIKHUTE Ha KHOMKe
MpoaomknTs, YTOObI BEPHYTbCA B AN&/IOr0OBOE OKHO OﬂM—I’IOBTOprIe M3MepeHn.

14. WlenkHnTe Ha kHomnke OK. 4ToGbl OTKPbITb OKHO BbIBOAA.

Mocne BbINOMIHEHUS Wara 5 nporpamma aBTOMAaTUYECKM OTKPOET OKHO BbiBOoAA. [N15 MPOCMO-
Tpa pes3y/nbTaToB MNPV HEO6XOAMMOCTM MOXHO BOCMO/b30BATLCA BEPTUKA/IbHOW M FOPM30H-
TaNbHOW MonocaMmu NpPokKpyTkU. O6paTtuTe BHUMaHUE Ha CTaHAApPTHYH CTPOKY MEHIO B BEpX-
Hell yaCTU OKHa BbIBOAA: ee MPUCYTCTBME MO3BOMSET BbIMO/HATL M06ble CTaTUCTUUYECKUE
onepaumu, He Nepeksoyasch 06paTHO B OKHO peaakTopa AaHHbIX.

[MpenctaBneHne pesynbLTaToB

Bosnblias yacTb pe3y/nbTaToB, FeHepupyembiX KomaHaon OJIM-NOBTOpHblE W3MEPEHUs, aHa-
NOTNYHa pesynbTaTaM MHOrOMEpPHOro AMCMEePCMOHHOro aHanmsa (rnasa 15), Noatomy Aanee
6yAyT NpeacTaBneHbl NULIbL Te (parmMeHTbl, KOTOpble ABAAKTCA CNEUUpUUHBIMA AN BHY-
TPUTrPYNMnoBbIX MoAaenei. Takke He MPUBOAATCA HEKOTOPbIE pe3y/bTaTbl, KOTOpble ABAAIOTCS
N36bITOYHLIMU U MPAKTUYECKN He TPEeBYIOT MHTeprpeTauun.

MHOroMepHble Kputepumn

Tabnuuya MHoromepHsie Kputepum (puc. 16.4), nonyyeHa nocne BbiNONHEHUS wara 5. 13 Hee
yhaneHa yacTb CTPOK, He NpeAcTaBNaloWwmx MHTepeca Ana nccnegosarens (Mo nosoay pefak-
TUPOBaHUSA OKHa BblBOAA ObpallaliTeCb K COOTBETCTBYHOLLLEMY pasfeny rnasbl 2).

Kak BUOHO 13 Tabnuubl, B3aMMogeicTeme (akTopoB YacTb psaa v VIHTOHaLMOHHOe Bblaene-
HVe (Y_paga*MIHT) CTaTUCTUYECKM [I0CTOBEPHO. ITO 3HAYUT, UTO BAUSHME WHTOHALIMOHHOIO
BblAENEHUS HA BOCMPOM3BEAEHNE C/IOB MPOSBASAETCS Mo-pasHOMy B 3aBUCUMMOCTW OT 4yacTu
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psoa. Bonee geTanbHYl0 MHTEpPRpeTauuio Mo3BOMSET cAenaTtb rpauk CpegHuX 3HaueHwuii

(puc. 16.5).
MHOTOMepHbIe KpuTepUn
Ct Cb YacTHas 3Ta
ekt 3HavyeHus F runoTess! CT.eB. OWUGKMN 3HY Txsagpate
OTcpouka * UHT Cnepa Nunnas 014 253 1,000 18,000 621 014
Nam6pa Yunkca ,986 253 1.000 18.000 821 014
CnepXoTennuura 014 253 1,000 13,000 621 ,014
HauGonsuni Kopers 014 253 1000 18,000 o 014
on
Y_paga * VKT Cnep Munnas .829 41,271 2,000 17,000 ,000 329
Nam6aa Ynnkca A7 41,271 2,000 17.000 .000 .829
Cnep xoTennuHra 4,855 4,271 2,000 17,000 .000 829
:awﬁonbmwﬁ KOpeHb 4,855 4,271 2,000 17,000 .000 .829
on
OTcpouka * Y_paga Cnep Munnas ,022 193 2,000 17.000 ,826 ,022
Nam6paa Yunkca ,978 ,193 2,000 17,000 826 ,022
CnepXoTennuura ,023 193 2,000 17,000 .826 .02
Hau60onblinii KopeHb ,023 ,193 2,000 17,000 ,826 ,022
Pos
OTcpouka * U_psga * UHT  Cnep Munnas 622 13,998 2,000 17.000 .000 62
Nam6aa Ynnkca 378 1398 2,000 17,000 000 2
CnepXoTennuura 1,647 13,998 2,000 17,000 .000 622
;iawﬁonbmvlﬁ KOpeHb 1,647 13,998 2000 17,000 ,000 622
on

Puc. 16.4. ®parmMeHT OKHa BbiBOAA MOC/e BbIMOMIHEHUS wWara 5. MHOroMepHble Kputepum
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NMpoBepKa BHYTPUTrpynnoBbiX 3p(eKToB
Tabnuua, NokasaHHas Ha puc. 16.6, nonyyeHa nocne BbIMOSIHEHUSA Lwara 5a.

MHOromMepHbIii6-c

BHYTPUPyMMOBOV 3dpcheKT 3HaueHus F FMCHBT%eCibI CT.CB. OLLMOKM 3H4

Otcpoyka Cnep Munnas .361 33.101n 3.000 16.000 .000
Navbaa Yunkca ,139 33.1013 3,000 16,000 .000
Cnep, XotesymHra 6,206 33.101a 3.000 16.000 .000
EgleonbLumVl KOpEHb 6,206 33,101a 3.000 16.000 .000

A

Otcpouka* VHT  Crieg Minnas 632 91513 3000 16,000 oL
Navbaa Yunkca ,368 9.151a 3.000 16,000 .00L
Cnep XotenvHra 1716 9,1513 3,000 16.000 .001
Hav6onblumii KopeHb 1,716 9.151a 3,000 16,000 .001

Pos
a ToyHaa cTatucTka
b MnaH: CBOGOAHBIN UneH +UHT
B npepenax o6bekToB Design: OTc|
C. Kputepum ocHOBaHbI Ha yCpeAHEHHbIX NepemMeHHbIX
Puc. 16.6. ®parmMeHT OKHa BblBOAA MOC/Ie BbIMNOMIHEHUS Liara 5a

(NnpoBepka BHYTPUIPYyMNMnoBbIX 30heKTOB: MHOFOMEpPHbIE KPUTEPUI)

Mony4yeHHble pes3ynbTaTbl BO MHOIMOM Ay6/MPYHOT pesynbTaTbl MPeALecTByoULero npume-
HEHUA MHOTFOMepHbIX KpuTepueB. Tabnuua coAepXMUT FNaBHbI 3P eKT BHYTPUTPYNNoOBOro
hakTopa (OTcpouka), a Takke 3heKT ero B3auMOAENCTBUS C MEXIPyrnmnoBbIM hakTopom
(OTcpouka*UHT). Bce adhheKTbl OKasbliBAKOTCS CTaTUCTUYECKN [OCTOBEPHbIMU. O6paTnTe BHU-
MaHMe Ha TO, YTO [aHHble pe3ynbTaTbl OTHOCATCS K COBOKYMHOCTWU BCEX TPeX 3aBUCUMMbIX
nepemMeHHbIX. Ha 3TO yka3blBaeT NoA3aro/IoBOK Tabnmubl «MHOroOMepHbI».

Ecnn MHOroMepHble KpUTEPUM BHYTPUTPYNMNOBbIX 3MEKTOB AAOT CTAaTUCTUYECKN [,OCTOBEP-
Hble pe3ynbTaTtbl, TO ANA AeTa/lbHOW MHTeprnpeTauum 3TUX pesynbTaToB credyeT 06paTuTbes
K Tabnmue BHYTPUrpynnoBbiX 3hPeKToB «OAHOMEPHbIE KPUTEPUM», KOTOpPas NpuBedeHa Ha
puc. 16.7 B oTpeaakTMpoBaHHOM Buae.

O/fHOMepHble KpUTepun

Cymma
aToB CpegHuii
VACTOUHVK Vi3mepeHvie Tna il Ccr.cB Keagpar F 3Hu.
Otcpouka* IHT  Havano MNpeanonaras .025 1 .025 ,086 773
cthepryHOCTb
pyHxay3-Taviccep ,025 1,000 .025 086 .773
tOHxa-®enbara ,025 1,000 .025 .086 773
OrpaHuyeHHbI CHU3Y ,025 1,000 025 .08 .773
CepegvHa  lMpepanonaras 2,500 1 2500 803 011
cthepryHOCTb
puHxays-Taviccep 2,500 1000 2500 803 .01
HOHxa-®enbaTa 2500 1.000 2500 803 .01
OrpaHuyeHHbI CHU3Y 2,500 1,000 2,500 8,03 011
KoHeu, MNpeanonaras 4,225 1 4,225 822 .010
cthepryHOCTb
MpuHxay3-Taiiccep 4225 1000 4,225 322 .010
HOHXa-denbaTa 4,225 1,000 4225 822 010
OrpaHuyeHHbI CHU3Y 4,225 1.000 4,225 822 .010

Puc. 16.7. dparmMeHT OKHa BbIBOZA MOC/E BbIMOHEHMS Lara 5a (npoBepka BHYTPUIPYMMNoBbIX
3(pheKTOB: OQHOMEPHbIE KPUTEPUI)
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MexrpynnoBble 3aekTbl haktopa VIHT AEMOHCTPUPYIOT CTAaTUCTUYECKM [OCTOBEpPHble pe-
3yNbTaTbl B OTHOLLEHWM NepPeMeHHbIX cepeayHa N KoHew, 3TO 3HaYUT, UTO BAMSHUE UHTOHALM-
OHHOIO BbIAEMEeHUsI Ha 3TU MepPeMeHHble NMPOSBNASETCS He3aBUCUMO OT OTCPOUKU.

3aBeplleHne aHannsa u Bbixon
N3 NporpamMmmbl

OTpefakTupynTe CoA4epXXMMOe OKHa BblBOAa B COOTBETCTBMM CO CBOMMMW MNPeAnOYTEHUAMMN:
CKpPOWTE NNLWHIOK NHOPMaLIo, ncnpasbTe Tabnumubl U Np. (cM. pasgen «OKHO BbIBOAA U €ro
pefakTMpoBaHue» rnaebl 2). 3a MHCTPYKUUSMU MO pPefakTMpoBaHM0 rpaddukoB o6paTuTech
K rnase 5.

Ansa panbHelilero ncnonb3oBaHUsA pesynbTaTa BCe COAEPXMMOe OKHa BbiBOAa WM ero dpar-
MEHTbl MOXHO COXpaHuUTb B (paifie *.spv, aKCMopTMpOBaTb B ApYyroi copmar (Hanpumep,
Word), nepeHect B AoKyMmeHT Word vnu BbiBECTU Ha neyaTb (MOAPOGHOCTM CM. B pasgene
«CoxpaHeHVe, 3KCNopT, NepeHoC N nevyaTb pe3ynbTaToB» rnasbl 2).

[ns BbiXxoAa u3 nporpamMmbl Boi6epuTe B MeHi0 daiin komaHay Bbixoa,
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17 TlpocTtasa NIMHenHas
perpeccus

221 lMpocTaa perpeccus

223 OueHKa KpUBOJIMHEHOCTH

225 MowaroBble anropuTMbl BblYMCIEHNT

228 MpeactasneHne pesynbLtartos

230 TepmMuHONOrna, Ucnosibyemas npu BbiBoAe
231 3aBeplueHne aHanmsa 1 BbIXo4 M3 NMporpamMmsl

KoMaHga JlnHeliHas perpeccus Nno3BOJSieT BbIMOMHATL KaK MPOCTOM, Tak M MHOXECTBEHHbI
perpeccuoHHbIi aHanm3. MpPoCcToii perpeccuoHHbIl aHann3 o6eyxaaeTcs B aToli rnaee, a MHO-
XEeCTBEHHbII — B cneaytoleit. Takoe pasbreHne ogHOro CTaTMcTUYecKoro pasaena 6bin1o cae-
NaHO HaMW B LLENSAX YMPOLLLEHUS M3/I0OXEHMs MaTepunana, KacarolLLerocsi OCHOB PerpeccUoHHONo
aHasM3a. Ecnv Bbl He 3HAKOMbI C MHOXECTBEHHbIM PErpeccroHHbIM aHaIM30M, 3Ta riaea no-
CNYXWUT BBEAEHMEeM. Mbl pPaccMOTPUM Takue MOHATUS, KakK MPOrHosvpyemble 3HaueHus 3a-
BUCUMOW NMepeMeHHol 1 ypaBHEHME PEerpeccum, NokKakem CBA3b MeXAy MpOoCToii perpeccueri
N Koppensumen AByx nepemMeHHbIX, PacCMOTPUM BAVSHWE OAHON NepemMeHHOoR Ha Aucnepcuto
[OpYroii, a Takke 03HaKOMUMCS C OLLeHKOM KpUBOIMHEHOE™ CBS3U ABYX NEPEMEHHbIX.

[MpocTasa perpeccusa

3avacTyto, nmes MHopmaLunio 06 O4HOM XapakTepUCTUKe OGLEKTa,~ Mbl MbITae@MCSl Ha OCHOBE
3TOW MHOPMauUMnM aenaTb BbIBOAbI O APYroi ero XapakTepucTuke, CBA3aHHOW C MCXOAHON.
Hanpumep, ecnm Mbl 3HaeM pOCT YesioBeKa, TO MO Obl MOMbITATLCS OLEHUTb ero BO3MOX-
HblA Bec. Hanpumep, 3Has, 4TO 4YenoBeK MMeeT pocT 214 cM, ¢ onpeaeneHHON BEPOATHOCTbLIO
Mbl MOXEM MPOrHO3MpoBaTh, YTO €ro Bec MPEeBbICUT 91 Kr. MOXHO MNPUBECTU MHOXECTBO
rnap CBA3aHHbIX MeXay Co60i BennumH: KoadhdunumeHT nHtennekta (IQ) v akagemmnyeckas
yCrneBaemMoCTb, YNC/IO COKpaLLeHW MbIL, HOF B CEKyHAY W CKOPOCTb 6era, KaslopumHOCTb
NULLX 1 BEC, CUMMATUA K YENIOBEKY M XEeNaHue okas3aTb eMy MOMOLb U T. 4. KaxAablii AeHb
Mbl OLIEHMBAEM CBSA3U pas3INyHbIX (HaKTOPOB Mexay COo6oi. VIMEHHO Ha npoBeAeHVe TakmMxX
OLIeHOK W HaLllefnieHa npocTas perpeccus. 3TOT METoA He MOXeT faTb abCoNTHO [0CToBep-
HOro pesynbTara, OfHaKO MO3BOJAET OTBETUTL Ha BOMPOC O CBA3M MEPEMEHHbIX, a TaKXe Mo

33jaHHOMY 3HAYeHUI0 OfHOWM NepeMeHHON paccunTaTb HaMbonee BepoATHOE 3HaYeHVe OpYroii
nepemMeHHOMN.

Ans nnnocTpaumMm NpakTUYeckoro NpUMEHEHUs MPOCTOlM perpeccun BOCMO/b3yeMCSi HOBbIM
hainom AaHHbIX ¢ UMeHeM exam.sav. OH cogepXuT 10-6anbHy0 OUEeHKY HEPBHOW BO30Y-
OVMOCTU (TPEBOXHOCTM) 36 CTYAEHTOB M KOMNYECTBO PELUEHHbIX UMW 3a4eTHbIX TECTOBbIX
3a4HUA (M3 20 BO3MOXHbIX). [MnoTe3a O IMHENHOCTU OTHOLUEHUIA 3TUX OBYX MepeMeHHbIX
roBOpUT O TOM, YTO YeM Bbille HepBHas BO30GYAVMOCTb CTy[EHTa, TEM Bbille ero pesysb-
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TATMBHOCTbL (Hanpumep, MOTOMY YTO CMOKOMHbLIX CTYAEHTOB MEHblUE BOMHYIOT WX 3HaHWS,
a TPeBOXHble CTYZeHTbl MPOBOAAT 60/blle BPeMeHU 3a MOAroTOBKOVM K 3aueTy). B kauecTse
3aBNCUMOIi NepemMeHHol (KpUTepus) BbiICTynaeT NepemMeHHasi TECT, a B KAUecTBe He3aBUCUMOIA
nepemeHHol (NpegukrTopa) — nepeMeHHas TpeB. Mbl 6yAeM NblTaTbCs MPOrHO3MpPOoBaTb 3Ha-
UeHMs NepeMeHHOI TECT MO M3BECTHLIM 3HAUEHUSIM MEepPeMEHHON TPEB, NCMO/b3ys ypaBHeHUe
perpeccun. YpaBHeHue perpeccum hopmMmnpyeTcst Ha OCHOBE O6LLEro ypaBHEHMs, CBSA3blBaloLL e-
ro pakTUUYECKyIo YCneBaemocTb CTyAeHTa U HEPBHYIO BO36YANMOCTb:

TecT = KOHCTaHTa + KOSCpCbI/ILI,I/IEHT HrpeB + OCTaToOK,

rae Tect — nepemeHHasl, oTpaxarolllas peasibHblli pe3ynbTaT BbINOSHEHUs TECTOBOro 3a-
[aHNs; KOHCTaHTa — HEeKoTopasi KOHCTaHTa; KO3((ULIMEHT — PerpecCUoHHbI KoathULMEHT
Npv 3HaYeHUM OLEHKM TPEBOXHOCTU; OCTATOK — OCTaTOK. B pesynbTate NpUMeHeHUs NnHei-
HOro PEerpeccroHHOro aHanM3a KOHCTaHTa okasasnach paBHoM 9,3114, a KO3 PULIMEHT perpec-
cumn 0,6751. COOTBETCTBEHHO, YPaBHeHWe AN NPOrHo3a pesyfbTaTta 3a4eTHOro TeCTUPOBaHUS
BbIFNAAWT CNeaylolwmMM 06pa3oMm:

TecT, =9,3114 + 0,6751 =Tpes;

nporHos

TECT = TecTt + OCTaToK.

netma nporhos
MporHo3upyeMoe 3HaueHve 6yaeT OTNMYaThCa OT UCTUHHOIO 3HauyeHusi. PasHuLa OTpaxaeT
TOT (PaKT, UTO paccUUTLIBAEMble pPe3y bTaTbl IK3aMeHa HUKOrAa He 6bIBaloT abCOMOTHO TOUHbI-
MW 1, YTOGbI MOMYYNTb UCTUHHBIY Pe3ynbTaT, HeO6XoAMMO BBECTW B YpaBHEHWE ufieH, paBHbIi
pPa3HOCTM MPOrHO3MPYEMOro U PeasibHOro 3HaYeHWin. ATOT YfleH U Ha3blBalOT OCTATKOM:

peasyibHOE 3HAaYeHNE = MPOrHO3MpPyemMoe 3Ha4yeHne + OCTaToK.

MOXHO MpPeanosioXnTb, YTO NMOMMUMO HEPBHOI BO36YAMMOCTM Ha pe3y/bTaTbl 3a4eTHOro TeCTu-
poBaHUA BAUAIOT U Apyrne akTopbl. PErPECCUOHHBIA aHaIn3, yUMTbIBAKOLW NI BANSHUE He-
CKONbKNX (PAaKTOPOB, HA3bIBAETCS MHOXECTBEHHbLIM U paccMaTpuBaeTcs B CleaytoLlel rnase.

[anee nepeuncneHbl BeNMUMHbI, KOTOPbIe BLIUMCASIOTCS MPU MPOBEAEHUM PErpecCUoHHOro
aHasiM3a ¢ NOMOLLLI0 KOMaHA, NoAMeHto JInHeliHas perpeccust:

> KoathbhuumeHT, XapaKTepusylolWnii cBA3b Mexay 3HayeHMsMU 3aBUCUMOWN U He3aBUCK-
Moli nepemMeHHbIX, 0603HavaeTcs GyKBOM R 1 NpeAcTaBnseT coboii ye 3HaKOMbli Ham
no npeablayLiMM rnasam KoapmuuMeHT Koppenaunn. cnonsb3osaHne NPonucHoi 6yKebl
BMECTO CTPOYHOI B OKHE BbiBOZla Pe3y/bTaTOB PErpecCMOHHOro aHaim3a 06bACHSAETCS
Tem, 4TO B OO6LUEM C/ydYae pedb WAET O MHOXECTBEHHbIX KOPPenauusx ¢ ydyacTUeM He-
CKO/bKUX HE3aBUCUMbIX MepemMeHHbIX. Koppenaums noapo6Ho paccMoTpeHa B rnase 9.

» [Ns paccuMmTaHHOro 3HA4YeHUs MHOXECTBEHHOro Ko3aduuMeHTa Koppensuum R npo-
rpamma onpeesnsieT ypoBeHb 3HaUMMOCTu p. Kak u paHee, BenuumHa p < 0,05 cBuaeTesb-
CTBYET O 3HAUMMOI Koppenaunn nepemeHHbIX. Mpu p > 0,05 BEPOATHOCTL C/ydYalHOCTH
pe3ynbTaTta CUMTAETCS C/MLIKOM BbICOKOW, M B 3TOM C/lyyae FOBOPST, YTO CBSi3b Mexay
nepemMeHHbIMU cnabas Uan He oGHapyXKeHa.

» 3HaueHMe R2aABnseTCcs 06bIYHBIM KBaApATOM BENUYMHBLI R, 0HAKO 3TOT KO3(hpULMEHT
MMeeT COBCTBEHHbIV cMbicn. KoadhduumeHT R2 xapaktepusyeT AOMAK0 AUCMEPCUN OLHOM
rnepemMeHHon, 00yCc/iIOB/IEHHOW BO3A4ENCTBUEM OPYrov nepemMeHHoN. Tak, Ana nepemMeHHbIX
TpeB 1 TecT 3HayeHne R = 0,546, a R2=0,298. 3T0 03HauaeT, 4To 29,8 % Aucnepcun nepe-
MEHHOW TeCT 0O6bACHSAETCA BANSHMEM HE3aBMCUMOI NepPeMEHHON TPeB.

> KOHCTaHTy U KO3(MULUMEHT YpaBHEHWUS PErpeccuy 4acTto HasblBalT S -BefMYMHaMM.
B-BE/IMUMHbI XapaKTepusyoT CBA3b MeXAy 3HAYEHUAMU NepemMeHHbIX TPeB U TecT.
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OueHKa KpUBOJIMHEMHOCTH

BbiABMHYTas B npedblayllem pasfgene runorte3a 0 TOM, YTO yBe/lMYeHMe HepBHOW BO36yau-
MOCTU repes aK3aMeHOM Bcerga ynyullaeTt pesynbTar CTyAeHTa, O4EBUAHO, Bbl3biBa€T COMHe-
HUA. Bonee pasymMHbIMU KaXyTcsi crefylouime coobpaxeHus. MNMpu HWU3KOM BO36yAMMOCTU
pesynbTaTbl 3K3aMeHa A0/DKHbl OblTb HU3KMMM, MOCKOJbKY U3/MLLHEE CMOKOWCTBUE CHMXaeT
noTpe6bHOCTb CTyAeHTa B noarotoske. C yBenmMyeHneM BO36yAUMOCTU pesynbTaT A0 onpeae-
JIEHHOr0 MOMeHTa AO/HKEH ynydyllatbes, OAHaKo C/MLKOM BO3OyAMMbIE CTYLEHTbl BpsL v
CMOCO6HbI CKOHLLEHTPMPOBAaTLCSA U MokasaTb Xopowwui pesynbtaT. [103ToMy Hamnyywmx no-
kasarteneli A0/MKHbI A06MBaTLC Te CTYAEHTbl, Yelli YpOBEHb BO3GYAMMOCTU SBASETCA MNpo-
MEXYTOUYHbIM. MpK perpeccMoHHOM aHa/M3e BHE 3aBMCUMOCTWU OT TOro, AB/ISE€TCA OH MHO-
YKECTBEHHbIM WM NPOCTbIM, COOTHOLLEHNE MeXAY 3aBUCMMOM N He3aBMCMMOW NepeMeHHbIMU
cuMmTaeTca SIMHENHbIM. B nNpuBeAeHHOM paHee npumepe Mbl BUAMM 3HAUNTE/IbHYIO KOoppens-
LMo Mexay nepemeHHbiMu TpeB 1 TecT (R = 0,546, p < 0,001), ogHako BO3MOXHas owunbka
nporHo3a sesnvka (Tosibko 29,8 % aucnepcnn nepeMeHHOoN TecT 06bACHSAeTCA BANSHUEM Mepe-
MEeHHO TpeB). MOXXHO NMPeAnonoXuTb, YTO €C/IM N3MEHUTbL BMA, O6LLEro ypaBHeHUs (Hanpu-
Mep, BKKOYNTb B HEFO KBaApaT nepeMeHHON TPeB), NPOrHo3upyemble 3HavYeHnsa byayT 6nuvxe
K peanbHbIM. pamk, NpuBeAEHHbIM Ha puc. 17.1, moXeT 6biTb MONy4YeH Npu obpalieHUn
lpadhvka »YcTapeBlne OMaIOroBble OKHa PaccesHnA/Toukn. OH HarnsgHo AeMOHCTPUpYeT Xa-
pakTep OTHOLIEHW Mexay nepeMeHHbIMU TPeB U TeCT.

Tpes

Puc. 17.1. Anarpamma paccesHus, AEMOHCTPUPYHOLWAA KPMBOSIMHENHYIO 3aBUCUMOCTb

Mo BepTMKa/bHOM OCK AnarpaMMbl OT/IOXEHbI 3HAYEHMWsl NMepPeMEeHHON TecT, N0 FoPU3OHTa/Tb-
HO — 3HauYeHUs nepemMeHHol TpeB. OYEBMAHO, UYTO 3aBUCUMOCTb MEXAY MEPEMEHHbLIMU He
ABNSAETCA NIMHENHOW: Yy Hee WUMeeTCs BblpaXeHHbli MakCMMyM, a Npu OBWKEHUU K Kpasm
anarpammsl HabnoaaeTcs y6biBaHWE 3HAYEHU MepemMeHHol TecT. Henb3s He OTMeTUTb, UYTO
TOMbKO MyTEM rpaduueckoil MHTepnpeTaumm HEBO3MOXHO AOCTOBEPHO YCTAaHOBUTL XapaKTep
OTHOLLEHWNA Mexay NnepemMeHHbIMU. Heo6XoAMMbIM YCNIOBUEM SIBASIETCS MPUMEHEeHWe cTaTu-
CTUYECKUX KPUTEPMEB.
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Ans Toro uto6bl CTATUCTUYECKN OLLEHUTb KPUBOMMHEHOCTb, B NOAMEHIO Perpeccus npeay-
cMOTpeHa komMaHaa loaroHka KpvBbiX. B ee AvanoroBom OkHe Heobxoaumo 3ajaTb 3aBUCK-
MYIO0 MepeMeHHyt0 (TecT), He3aBMCUMYIO0 NepeMeHHyo (TPeB) U YCTaHOBUTbL haxkn JInHeliHas
n KesagpatunuHaa. MNocne wenyka Ha kHornke OK nosBATCA pe3ynbTatbl, NPUBEAEHHbIE HWDKE
(puc. 17.2), a Takxe guarpamma, rnokasaHHaa Ha pvc. 17.3.

3aBucumasn nepemeHHas TecT

Csogxa mogenun OueHK1 NapaMeTpoB
YpaBHeHve R kBagpar F CT.CB1 CcTCB2 3HY KoHcTaHTa bl b2
JInHelHas 298 14,466 1 A .00L 9311 675
KsapparyiHas .675 34,283 2 3 .000 161 4,490 -338

He3aBncuMoil NepemMeHHON sBNseTCA Tpes

Puc. 17.2. Tabnmua pe3ynbTaToB OLEHKN KPUBOIMHENHOCTMU

O Ha6nioaeHHble
—— JluHeiinan
KsagpaTuuHas

2 4 6 8 10
Tpes

Puc. 17.3. Aunarpamma, AEeMOHCTPUPYIOLWas TMHEHYIO Y KPUBONMHEHYH TEHAEHLMN

Mo Anarpamme MOXXHO OLLEHUTb, HACKOJIbKO 6/1M3Ka K IMHEHOM unu KBaapaTUyHOM 3aBUCK-
MOCTb MeXAy 3HaYeHNAMWN NepPeMeHHbIX. B pe3ynbTaTbl BK/IOYEHbI 3HAYeHUA KO3 MDULNEHTOB
B perpeccun (KoHctaHTa b0, bl, b2), NO3TOMY HECMOXXHO COCTaBUTb /IMHEIHOE 1 KBagpaTuy-
HOEe ypaBHEHUs perpeccuv Ans NporHo3vpyembiX 3HaYeHW. Ha guarpammy NOMUMO NUHENR-
HOM N KBagpaTUYHOW 3aBMCUMOCTEN HaHeceH pa3bpoc faHHbIX harna. O6paTuTe BHUMaHue
Ha CXOACTBO AuarpamMm, NpeacTtasfeHHbIX Ha puc. 17.1 n 17.3, a TakKe Ha TO, YTO KOHCTaHTa
N KO3thhnLMeHTbl ypaBHEHW yKa3aHbl B NOC/eAHMX TPeX CToN6Lax BbIBOANUMBIX pe3ynbTaToB
(cm. puc. 17.2).

[na nuHeiiHOWM perpeccun ypasHeHue UMeeT BUf,

TecT =9,3114 + 0,6751 =Tpes.

nporyos

A ypaBHeHVe A1 KBaApaTUYHOW Perpeccun BuIrNSAUT credylowmum o6pa3om:

TecT =0,1615 +4,4896 =Tpes - 0,3381 mTpes)2

NpPOrHo3
Kak BugHO 13 puc. 17.2, B criyvae SIMHERHOW perpeccun BennumHa K2 (ctonbeuy, R kesagpar
B Tabnuue BbIBOAUMbIX pe3ynbTatoB) paBHa 0,298, To ecTb 29,8 % aucnepcun nepemeHHoMn
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MockonbKy B (haiinie exam.sav cofepxaTca TOMbKO 2 MNepeMeHHble, B CNUCKe, HaxoAsalemMcs
B /IEBOW 4acCTU OUa/IOrOBOro OKHa, NLb 2 UMEHU — TPeB U TecT. Mo3xe Hamn ByaeT co3faHa
ellle ofHa nepemeHHas ¢ umeHeM TpeB2. [1719 TOro 4To6bl MPOBECTU PErpecCUOHHbBIN aHan3,
[0CTaTOYHO BbIMO/HUTL HECKOJ/IbKO MPOCTbIX AEeNCTBUIA: MOMECTUTb NepemMeHHY0 TecT B rosne
3aBUCUMas nepemMeHHas, NepeMeHHylo TpeB — B Mnosie HesaBuCUMblE MEPEMEHHbIE U LLE/TIKHYTb
Ha KHonke OK. B pesynbTaTe nporpamMmma BblYNCUT BeNUUUHbI R, K2 F, cooTBeTCcTBYIOLLME UM
p-YpPOBHW, /J-KO3hthLMEHTbI (KO ULMEHTbI U KOHCTaHTbl YPaBHEHUA perpeccumn), a Takxe
CTaHAapTU3NPOBaHHbIe P-KO3MPMULIMEHTLI, XapakTepusylowme cTerneHb 3aBUCUMOCTU MexXay

3Ha4YeHNnAMUN nccneayembixX nepemMeHHbIX.

B cnepytouieM npumepe npueeaeM NocnefoBaTe/lbHOCTb AelCTBUIA, HEOB6XOAUMYO AN Bbl-
NosIHEHWs MPOCTOr0 PEerpeccMoHHOro aHaM3a C yyacTMeM HEe3aBUCUMOW MepeMeHHol Tpes

1 3aBUCMMOW NepeMeHHO TecT.

WAT 5 Mocne BbIMNOMHEHUS wWara 4 A0/MKHO 6biTb OTKPbLITO AMANIOr0BOe OKHO JIMHeHas pe-

rpeccus (cm. puc. 17.4).

1 LWenkHuTe cHavyana Ha nepemeHHoﬁ TECT, UYTOObI BblOE/INTb €€, a 3aTeM — Ha
BerHeVI KHOIKe Cco CTpe]'IKOVI, YTOObI nepemMecTUTb MepeMeHHYH0 B rose 3aBmcu-

Maa nepemMeHHas.

2. LlenkHUTe cHayana Ha MepemMeHHoW TpeB, UTOObI BblAENUTL ee, a 3aTeM — Ha
BTOPOIi CBEPXY KHOMKE CO CTPEsIKol, UTo6bl NMepemMecTTb NMepemMeHHyHo B rosne

HesaBucVMblE MEpPeMeHHbIe.
3. LenkHute Ha KHomke OK, 4To6Gbl OTKPbITL OKHO BbIBOAA.

AHanuns KpI/IBO]'II/IHEI‘/JIHbIX 3aBMCUMOCTEWN

PaccMOTpuUM fBe MoLLaroBble NpoLeaypbl, OTHOCAWMECA K aHa/IM3y KPUBOIMHENHbIX 3aBUCU-
MocTeli. MepBasi NO3BOMSAET MOMYYUTh Pe3y/bTaThl, NPUBEAEHHbIE B Hadane 3Tol rnasbl (Ta-
611y, NpuBeAeHHY0 Ha puc. 17.2, n guarpaMMy, NokasaHHylo Ha puc. 17.3), BTopas co3gaeT
cneunanbHylo KBafpaTUUHYHO MepemMeHHYH0, KOTOpPYI MpU XenaHWM MOXHO WUCMo/b30BaTh
B Ja/lbHEMWNX BbIYMCIEHUSAX. HEeCMOTPs Ha TO UTO KPUBO/IMHEHbIE 3aBUCUMOCTU paccma-
TpMBalOTCA B KOHTEKCTEe MPOCTOr0 PEerpeccMoHHOro aHasiv3a, Bce cKasaHHOe B 9Tol rnase

crnpaesegnMeo 1N Ansd MHOXXECTBEHHOIo perpeccCMoHHOro aHasinsa.

Mocne 3aBeplueHns Wara 3 Ha 3KpaHe AO/HKHO MPUCYTCTBOBATb OKHO peAakTopa AaHHbIX.

LWAT 4a B meHio AHans BblbepuTe KOMaHAy Perpeccus »logroHka KpuebX. Ha akpaHe nos-

.

BUTCS ANa/IOroBoe OKHO [MogroHka KpuiebixX (puc. 17.5).

MepBOHavasibHble AelicTBUSI B OKHe [MoAroHKa KpMBbIX Te Xe, YUTO U B OKHe JIHeliHas perpec-
CUst: MOMECTUTE NePEMEHHYIO TeCT B MoJsie 3aBUCUMbIe, a MepeMeHHY0 TpeB B nosne NepemeHHas
B 06nactn Hesasucumas. O6patnte BHUMaHUE Ha TO, YTO MO YMOYaHUIO B AMA/IOFOBOM OKHE
YCTaHOB/IEHbl TPU (h/laXKa: BKIOUMTL B ypaBHEHWE KOHCTaHTy, [padmku mogeneii, no3Bonsio-
Wnin nonyunTb guarpammy (cm. puc. 17.3), n JInHerHasa, obecneumBaloLLLMii MPOBEPKY rMnoTe-

3bl O I'IpFIMOJ'II/IHeVIHOCTVI 1 BK/1IKOYEHME B AnarpaMmmy I'IpFIMOVI JNINHNN.

Kak MOXHO BUAETb, B 061acTu Moaenm noMumo giakka JInHeliHas MMeeTcss MHOXECTBO Apy-
rMx PIaxKoB, NO3BONAIOLNX NPOBOANTL MPOBEPKM HA COOTBETCTBME U3yyaemMoro pacnpese-
/IeHVs camMbiM Pa3HbiM BUZaM KPUBbLIX M BKAOUYaTb 3TV KPUBbIE B AvarpammMy. B cnegytouiem

npvmMepe NPoAeMOHCTPUPYEM MPOBEPKY 3aBUCMMOCTU Ha KBaApaTUYHOCTb.
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nil
3aBucuMble | Coxpautb |
TecT
Hesasucumas ...
» [epemeHHas
*k
TPEBCPKHOCTD (Tpes|
10 Bpewms
MeTKM HaOMIoAeHNiA: 0 BKILWYMTb B ypaBHEHWNE KOHCTaHTY
J 0 Tpadwmkn mogeneii
MOAENU .o
| 0 NuHeliHas Q KsagpatunyHas Q CocTaBHas [ ]EocTa
|0 Norapudmuyeckas O Kybuyeckas [JE [ j 9kcnoHeHuwansbHas
!0 O6paTHas O CreneHsb: O Jloructnyeckas

MpaH L CBEPKY: | ]
C BbIBECTU TAGMLY ANCMEPCYOHHONO aHaM3a

j OK )| Bcraska j! C6poc OTmeHa Cnpaska ]

Puc. 17.5. [Juanorosoe OkHO lMoAroHkKa KpuBbIX

LWAT 5a  [Jdanee nepeuncrieHbl AeNCTBUSA, NO3BONAIOLLME NMPOBECTU MPOBEPKY KPUBO/IMHENHO-
cTn. MNocne BbINOMHEHWUS wWara 4a A0/MKHO 6biTb OTKPLITO ANafioroBoe OKHO MNoarok-
Ka KpvBbIX (CM. puc. 17.5).

1 LUlenkHUTe cHavasia Ha nepemeHHoﬁ TECT, YTOObI BbIAENNTL €€, a 3aTeEM Ha BepXx-
Heli KHOrMKe co CTpe]'IKOVI, YTOO6bI rnepemMecTuUTb NEPEMEHHYO B rnose 3aBuncu-
Mble.

2 UWenkHuTe cHavasia Ha rnepemMeHHon Tpes, YTobb! BbIAENTL ee, 3aTeM Ha BTOPOW
CBEPXY KHOMKE CO CTPEsIKOM, YTOObI NepeMecTnTb NepeMeHHyto B rose MNepemeH-
Has B obnactn Hesasucumas. YcTaHoBuTe thnaxkok KeagpaTtuvuHas.

3. WenkHnTe Ha KHorke OK, 4TOo6bl OTKPbLITH OKHO BbIBOAA.

Mpu cocTaBneHWN KBaApaTHOro ypaBHeHUs perpeccun SPSS BbluMCNsSieT HOBYHO MEpPemMeH-
HYH0, 3HaYeHUs1 KOTOPOI paBHbl KBaZpaTamM COOTBETCTBYHIOLLMX 3HAYEHWI NMepeMeHHOV TpeB.
KBapaTnyHas 3aBUCUMOCTb rpaduyecky UMeeT BuA napabonbl — KPUBOM C ABYMS BeTBSI-
MW, KOTOpble MOTYT 6biTb Hampas/ieHbl BBEPX, €CM KO3IW(ULMEHT MPU KBaApPaTHOM ufieHe
NOSIOXUTENbHbIA, UAN BHU3, €CNN KO3IPMULMNEHT NPU KBaLPATHOM YfieHe OTpuLLaTesbHbINA.
MockonbKy KBapaTHOe ypaBHEHWE MMEET He TONIbKO KBafpaTHbI, HO W MOMOXMUTESbHbLIN
NINHENHbIW YneH, n3obpaxaemblii B BUAE BO3pacTatolleil HakK/IOHHOM MNPSMOIA, KOHeL, /1ieBoi
BETBM MNapabosibl PacnosiokeH HWKe, YeM KOHeL, npasoi BETBU.

[N Toro 4to6bl BKIOUYNTL B aHa/INM3 perpeccumn Keaapart nepemMeHHoW Tpes, HaM Heo6XoaVMMO
BPYUHYIO CO34aTb MepeMeHHylo TpeB2, coAepXKallylo KBagpaTtbl 3HA4YeHWi nepemMeHHol Tpes,
a 3aTem yKasaTb €e B KaueCcTBe He3aBMCHMOl nepeMeHHol. MpoLiecc co3aaHns HOBbIX nNepe-
MEHHbIX onucaH B pasgene «Mpeo6pas3oBaHue AaHHbIX» FNaBbl 4. 34eck Mbl NpuBeAeM Bce
Heo6XoVMble MHCTPYKLMW, OAHAKo Ans 6onee [eTalbHOro M3ydeHus Bomnpoca creayet 06-
patuTbCA K YNOMAHYTOMY pasfeny, B KOTOPOM, B YaCTHOCTM, paccKasbiBaeTcs, UTO co3faHue
HOBO/I NepeMeHHol HauMHAEeTCs C ANAIOrOBOr0 OKHA BbMUC/IUTL MEPEMEHHYHO.
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LAl 56 Ha 3atom Lware Mbl CO3434MM HOBYHO MEPEMEHHYHO TPeB2 W BK/IHOUMM ee B rocsie-
OyOLniA perpeccnoHHbIA aHann3 B KavecTBe He3aBUCUMON. [lepen, BbIMOHEHMEM
cnenyoLwmMX MHCTPYKLUNIA Y Bac AO/MKHO 6biTb OTKPLITO OKHO peAakTopa AaHHbIX:

1 B wmeHo NpeobpasoBarb OKHA pefakTopa gaHHbIX SPSS BbibepuTe KomaHAy Bbl-
UYMCNUTL NEPEMEHHYHO. Ha akpaHe NosSBUTCSH O4HOUMEHHOE AMarioroBOe OKHO.

2. B none Bbluvcnsiemas nepeMeHHas BBeAUTE MMS Tpes2.

3. LUenkHnTe cHavana Ha nepemMeHHON TPeB, YTOObI BbIAENUTL €e, a 3aTeM Ha KHOr-
Ke CO CTPesiKoW, 4TOObl BBECTU MEPEMEHHYIO B YCNOBME OTOOpa, COCTaBiseMOe
B Nosie YMcnoBoe BbipadkeHve.

4. Cnegom 3a MMeHeM nepeMeHHOM B nose UMCrioBoe BblpaKeHUe HaXKMUTE KHOMKY
C n3006paxeHVeM ABYX 3Be3fo4eK (**) wnn BBeauTe ABe 3BE3404KN C KiaBua-
Typbl, 3aTeM BBeaAuTe UMAPY 2 N LWENKHUTE Ha KHOMKe OK, 4To6bl BEPHYTLCA
B OKHO pefakTtopa AaHHbIX.

5. B MeH0 AHanm3 BblGepuTe KoMaHAy Perpeccus »/IMHeliHas perpeccus, YTobbl OT-
KPbITb AVa/IOrOBOe OKHO JIMHelHasi perpeccust (CM. puc. 17.4). Ecnn Bbl yXe pa-
60Ta/IM C 3TUM OKHOM, LUENKHUTE Ha KHoMnke COpoc.

6. LllenkHuTe cHavasia Ha nepemMeHHON TecT, UTO6bI BblAENUTb €€, a 3aTeM Ha Bepx-
Heli KHOMKe CO CTPEesIKOM, YTOObl NMepemMecTuUTb MEPEMEHHYI0 B nosne 3asvcumas
rnepemMeHHas.

7. LenkHWTe cHayasia Ha NMepemMeHHol TpeB, YTOObI BblAEUTL €e, a 3aTeM Ha BTO-
poii cBepXy KHOMKE CO CTPEesIKOW, YTOGbl NepemMecTUTb NMepemMeHHyo B nose He-
3aBUCMMble MepeMeHHbIe.

8. lMosTOpUTe Npeaplayliiee AeNCTBME AN NepemMeHHOM Tpes2.

9. LlenkHUTe Ha KHomMke OK, YTOGbl OTKPbLITh OKHO BbIBOAA.

Mocne BbINOMHEHMs Wara 56 nporpaMma aBTOMaTU4Yecku MNepeiifeT B OKHO BbiBoAa. s
NpocMoTpa pe3ynbTaToB NpU HEOGXOAUMOCTM MOXHO BOCMO/b30BaThCs BEPTUKAILHOW N TO-
PU30HTa/IbHOIM MonocaMy NPOKPYTKU. O6paTUTe BHMMaHWe Ha CTaHAApPTHY CTPOKY MEHIo
B BEpPXHEl 4acTu OKHa BblBOAA: ee MPUCYTCTBME MO3BOJISET BbIMOMHATL Nt06ble CTaTUCTUYE-
CKWe onepauumu, He nNepeksoyasce 06paTHO B OKHO pefakTopa AaHHbIX.

MpeacTaBneHne pesysbTaToB

MPOCTON pPerpeccuoHHbIn aHanmns

dparmeHTbl BbIBOANUMbBIX AaHHbIX, CrTEHEPMPOBaHHbIE MPOrpaMMoN nocse BbIMOSHEeHNUS wara 5,
npueeaeHsl Ha puc. 17.6.

KakK MOXHO BUAETb, MeXAY NepeMeHHbIMI TECT U TPEB UMEETCs 3HaUMMas IMHeliHas cBa3b. TO
O3Ha4aeT, YToO C yBe/IMYeHUEM HEepBHOI BO3GYAMUMOCTU (TPEBOXHOCTU) CTY/IEHTA KOIMYECTBO
BbIMO/IHEHHbLIX MM TECTOBbIX 3a[aHWIA Ha 3aUeTe TakKKe MMeeT TeHAEHLMIO K YBE/TMUEHUIO.

PerpeCCMOHHbIM aHaJ/In3 Kpl/lBOfII/IHEVIHOVI 3aBNCNMOCTN

Mocne BbINONHEHUs Wara 5a B pe3ynbTaThl BbiBOAA BOWAYT CBOAKA MOAENN C OLLeHKaMU1 napa-
MeTpOoB (CM. puc. 17.2) n gnarpaMmma 3aBucumMmocTtein (cMm. puc. 17.3).
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MpeacTaeneHne pesynbTaToB

dparMeHTbl BbIBOAMMbIX [AaHHbIX, CreHepupoBaHHble MpOrpaMMol nocne
wara 56, npnsBefeHbl Ha puc. 17.7.

Csoaka Ans mogenu

CKoppeKkTu-

|POBaHHbIA Crz. owmbKka
Mogens R R kBagpar R kBapgpar OLIEHKM
1 ,546* .298 .278 2,306

a. MNpeanKTopb!: (KOHCTaHTa) Tpes

AncnepcruoHHbIM aHanus*

Cymma CpeHuii
Mogens KBaApaToB CT.CB KBagpar F 3H4
1 Perpeccuis 76,901 1 76.901 14.466 .001d
Ocrarok 180,738 A 5,316
Vroro 257,639 35

a. MpeanKTopbl: (KOHCTaHTa) TpeB

b. 3aBMCuMan nepemeHHas Tect

KoadhchnuymeHTbI3

HecTaHaapTU30BaHHbIe CTaHAapTU30BaHHbIe

KOathhLEHTbI KoathhLEHTbI
Mogens B Cra owmbka BeTa t 3Hy
1 (KoHcTaHTa) 9311 1,118 8,327 ,000
Tpes 675 A77 546 3,803 ,00L

a 3asucumas nepemeHHas, Tect

Puc. 17.6. ®parmeHT OkHa BblBOAA MOC/e BbIMO/HEHWA Wwara 5

Csoaka 4ns mogenu

CKOPPEKTMPOBaHHbIN Cra, owwvbka
Mopernb R R kBagpar R ksagpar OLIEHKN
1 ,822a 675 ,655 1,593

a [MpeanKTopbl (KOHCTaHTa) TPeB2, TpeB

AncnepcuoHHbI aHanma*

Cymma CpepaHuii
Mogenb KBapaToB CT.CB. KBaapar F 3Hu.
1 Perpeccusa 173.929 2 86.964 34,283 ,0003
Ocrarok 83,710 33 2,537
Wroro 257.639 35

a lMpeanKTopbl: (KOHCTaHTa) TpeB2. Tpeb
b 3aBucrmasn nepemeHHas TecT

KoadhbnuymeHTbr*

HecTaHaapTU30BaHHbIe CTaHaapTU30BaHHbIe

KoathchLEHTbI KO3(hpULIMEHTbI =
Mogens B Cra, owmbka beta t 3Hu.
1 (KoHcTaHTa) 161 1,669 ,097 .924
TpeB 4,490 ,629 3,633 7,139 ,000
Tpes2 -338 ,055 -3.148 -6,185 .000

a. 3aBnCMMas nepeMeHHas TecT

Puc. 17.7. dparMeHT OKHa BbIBOAA MOC/e BbIMNO/HEHWA Lara 56
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230 FnaBa 17. lNpocTas nMHelHas perpeccus

TepMuWHbI, NCNO/b3yeMble B MPUBEAEHHbIX pe3yfibTaTax, MMeKT TOT Xe CMbIC/, 4YTO U B npea-
biayuwiem crydae. Obpatvte BHUMAHUE Ha 3HAYUTENbHbIA KO3(WMULMEHT KOpPPEenaunum 3aBu-
CUMOIi NMEePEMEHHON TECT C HE3AaBUCUMbIMW NEPEMEHHbLIMU TPEB N TpeB2. BennunHa R2= 0,675
0O3HauaeT, 4Yto 67,5 % Agucrnepcun NepeMeHHOW TecT O6YCNOBMNEHO BAUSHUEM MEPEMEHHbIX
TpeB N TpeB2. 3HaYeHUs /N-KpUTepus U COOTBETCTBYHOLLME 3HauYMmocTu (ana F n L) rosopat
O CU/IbHOM BO3[ENCTBMN Ha 3aBUCMMYIO MEPEMEHHYIO0 KakK 06enxX He3aBUCUMbIX NepeMeHHbIX,
Tak N KaxAOoW NnepeMeHHOoM B OTAeNbHOCTU. TO, KakK BAUAKT HECKO/IbKO He3aBMCUMBbIX Mepe-
MEHHbIX, ByZ1eT pacCMOTPEHO B crieaytoLleil rnase. Kak Bbl MOXeTe BUAETb, 3HavyeHust G (beTta)
ONA HeNnHelHbIX OTHOLWIEHWIA He OrpaHnynBalTCA AnanasoHoMm oT -1 go 1 B cronbue B no-
cnefHen Tabnuubl NpuBeaeHbl KO3 MULIMEHTLI YpaBHEHUA perpeccnn. CpaBHUTE UX C KO-
hrumeHTaMn ypaBHeHMa O KBagpaTUYHOM perpeccun, NpuBeAeHHOro B cepeAvHe rNaBbl.

TepMuHonormsa, ncnonb3dyemasi npu BbiBoAE

» R —TOCKO/IbKY B aHa/IM3e y4acTBOBaa eiMHCTBEHHAss He3aBMCcMasi NepeMeHHas, ee 3Ha-
ueHue paBHO KO3MULMEHTY KOppensunn (r) Mexay nepemeHHbIMU TeCT U TPEB.

» R KBagpaT — Keazpart BennunHbl R (R2, paBHbI/i fone aucnepcun NepeMeHHoM TecT, 06y-
C/IOB/IEHHOW BO3[eNCTBUEM MepemMeHHOl Tpes.

» CKOppPEKTMPOBaHHbIA R KBaapaT — CKOpPPEKTUpoBaHHas BemunHa R2 BennumHa K2 wmc-
nosib3yemas B pacyeTax, Ha MPaKTUKe OKa3blBaeTCS HECKO/bKO 3aBbllleHHOM. CKOppeKTU-
poBaHHaa BenMumHa K2meHee chopmasibHa U 61mnxe K peasibHbIM pesyfibTaTaM.

» Cra, owmbKa oueHkM — B Tabnmue CBogka g Modenn 3To cTaHOAPTHOE OTK/IOHEHME oLe-
HOK 3Ha4YeHU 3aBUCMMOI NepeMeHHO TecT.

» Perpeccysi — CTaTUCTMKW, OLEHMBAIOLLME A0S0 AMUCNIEPCUMN 3aBUCUMOI NepeMeHHon, 06y-
CNOBMEHHYIO BISIHUEM HE3aBUCUMbIX NMEepPeMeHHbIX.

OcTaToK — CTaTUCTUKK, OLEHUBAIOLLME AOSI0 AUCNEePCUN 3aBUCUMOI NepeMeHHol, He 06y-
C/TOB/IEHHYIO B/IUSAHUEM HE3aBUCUMbIX MEPEMEHHbIX.

» CT. CB. —4MCNO CTeneHel cBO6GOAbI, 415 PErpeccun OHO PaBHO YMCY HEe3aBUCUMbIX MNepe-
MEHHbIX, 18 OcTaTka — Pa3HOCTU pa3mepa BbIGOPKM U yMcna cTeneHer ceob6oapl perpec-
CMN, YMEHbLUEHHOW Ha eauHmLy (36 - 1 - 1 =34).

» Cymma kBagpatoB, CpeaHuii kBagpaT, F — nokasaTenu, OTHocCsILLMeCA K OMCNEPCUOHHOMY
aHannay (rnasa 13).

» 3HY. — BeNMYNHA P-YPOBHA 3HAYMMOCTU, BEPOATHOCTb CﬂyHaVlHOCTVI nony4yeHHoOro pe-
3ynbTaTta.

» B —KO3a(hhMLMEHT 1 KOHCTaHTa IMHENHOro ypaBHeHUA perpeccun:
TecT, = 9,311 + 0,675(TpeB.).

nporuos

» Cia. owmbka — cTaHgapTHas owmnbka, B Tabnuue KoadhduumeHTbl 3TO XapaKTepuctmka
cTabnnbHOCTM KO3thdmumeHTa B , paBHas cTaHA4aPTHOMY OTK/IOHEHUO KO3((ULMEHTOB B,
paccumMTaHHbIX A1 6ONbLLOro Yncna BbIGOPOK U3 reHepaslbHOW COBOKYMHOCTMU.

» beta — cTaHgapTM30BaHHbI KOahduumeHT perpeccun (P). MpeacTtaBnseT co60i KO-
dnumeHT B Ans ctaH4apTU30BaHHbLIX 3HaYeHWl nepemMeHHOW TpeB. NS NMHERHbIX OT-
HOLUEHWIA ee 3HaYeHWe Bcerga NexuT B Amana3oHe oT -1 A0 1, a ANnA KPUBOMMHERHbIX
OTHOLUEHWNI MOXET BbIXOAUTb 3a rPaHuLbl 3TOr0 AManasoHa.

» t— oTHOLWeEHME KoahuLMeHTa B K ero cTaHAapTHOW OLLMGKe.
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3aBeplUeHne aHasM3a U BbIXO, 13 MporpamMmbl 231

3aBeplleHne aHannsa u Bbixon
N3 NporpamMmmbl

OTpepakTnpyinTe cogepXXMMoe OKHa BbiBOAa B COOTBETCTBMM CO CBOVMMMW MPeAMNoYTEHUSMU:
CKpPOITE NULLHIOK MHOPMaLMio, ncrpaebTe Tabnuubl 1 Np. (cM. pasgen «OKHO BbiBOAA U €ro
pefakTupoBaHue» rnaebl 2). 3a MHCTPYKUUAMU MO peaakTUpoBaHUKO rpadnkoB obpaTuTech
K rnaee 5.

Ans panbHeliero ncnosb3oBaHUsA pesynbTaTa BCe COAEPXKMMOe OKHa BblBOAA MW ero dpar-
MEHTbl MOXHO COXpPaHWUTb B (haiine *.spv, aKCNopTMpoBaTb B Apyroi dopmar (Hanpumep,
Word), nepeHect B fokymeHT Word vnmn BbIBECTU Ha neyaTb (MOLPOGHOCTM CM. B pasgene
«CoxpaHeHne, 3KCNOoPT, NepeHoc U nevyaTb pe3ybTaToB» r/1aBbl 2).

[nsa BbiXxoAa M3 NporpaMMbl Bbi6epuTe B MeHIo daiin KomaHay Bbixog,

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

=) Al
= MHOXeCTBEHHbIU
erpecCcumoHHbIV aHa/In3
Perp
232 YpaBHeEHNE MHOXEeCTBEHHOW perpeccuun
233 KoathpuumeHTbl perpeccuu
234 KoahhnmymneHT geTepMmMHaLMM 1M NOWAaroBblie MeTOAbI
235 YcnoBua nonyyeHMsa npmemnemMmbl X pe3ynbtaTtoB aHanmsa
236 MowaroBble anropuUTMbl BblYMCAEHUN
242 MpepctaBneHne pe3ynbTaTtoB
244 TepmuHonorma, mcnonbsyemas npu BbiBOAE
244 3aBeplleHne aHanms3a N BbIXO4 U3 NMPOrpamMmmbl

MHOXeCTBEHHAsl perpeccus SBseTcs pacluMpeHneM MpocToli NMHEHOM perpeccum, onucaH-
Holi B rnaee 17. C NMOMOLLbIO MPOCTOW PEerpeccumn OLLeHMBasIaCh CTeneHb BANSHUS OOHOWR He-
3aBUCUMOIA NepemMeHHOo (NpeauKTopa) Ha 3aBUCUMYI0 MEPEMEHHYI0 (KpUTepuit). B oTinune
OT MPOCTOli perpeccun, MHOXeCTBeHHas perpeccus uccneayeT BivsHUe AByX U 6onee npe-
[OVKTOPOB Ha KpUTEpWii.

AHanM3 perpeccun MOXHO CBECTU K reoMeTpuyeckoi MHTepnpeTauuun. Koraa BblumcrieHa npo-
CTasa Koppenauus mexay ABYMS NepeMeHHbIMU, MOXHO MOCTPOUTb JIMHUIO PErPeccun (TIMHUK0
Hauyyllero cCooTBETCTBUSA). ITa NIMHUSA CTPOUTCA Ha OCHOBE YpPaBHEHUs pPerpeccuu, ee yros
onpegenseTc Ko3aPULMEHTOM MNP HE3aBUCMMOWM MNEepPeMEHHON, a CABUTM MO BepTUKa/bHOM
OCW — KOHCTaHTOl. [lanee Mbl NPOAEMOHCTPUPYEM MHOXECTBEHHYIO Perpeccuto kak nocrnenosa-
TefbHOe YC/I0XHEeHMe NPOCTOro PerpeccMoHHOro ypasHeHus. CneymansHo 418 3TOW rasbl Hamm
co3gaH haiin aaHHbIX help.sav. 3TOT haiin coaepXnT AaHHblE NCUXON0NMYECKOro nuccreoBaHns
CK/IOHHOCTU ntoAeli okasblBaTb MOMOLLb CBOMM 3HAKOMbIM. XOTA AaHHbIe ABAKTCA BbIMbILLIEH-
HbIMUW, pe3ynbTaTbl UX 06PabOTKN GNN3KM K pe3y/nbTaTaM OOHOro U3 peasibHbIX UCCeA0BaHNN.

YpaBHeHue MHO>XECTBEHHON perpeccmun

MiTak, B 3TOW rnaeBe Mbl MCMOMb3yeM HOBbIA Habop AaHHbIX help.sav. MNepemeHHass MOMOLLb
npeacrtasnseT BpemMa (B CekyHAax), NOTpayeHHOe 4e/IOBEKOM Ha OKaszaHve MOMOLLM CBoeMy
napTHepPYy, N ee 3HaYeHMS MMEDT HOPMaslbHOe pacrnpeaeneHve (cpegHee pasHo 30, cTaHOaPTHOE
OTK/IOHeHMe — 10). NepemeHHas cumnaTa OTpadKaeT OLEeHKY cuMnaTum K napTHepy B 6annax
oT 100 20. Ha npumepe aTuxX ABYX NepeMeHHbIX Mbl MPOAEMOHCTPUPYEM NPOCTYHO perpeccuo.
B kauecTBe 3aBUCMMOW BbICTYNUT NepeMeHHas NomoLlb, a B KavyecTBe He3aBUCMMOW — nepe-
MeHHas cumnatusa (npegnonaraeTcs, YTO CMMNATUA U COYYBCTBME 3aCTaB/AOT Ye/ioBeKa OKa-
3blBaTbh MOMOLLb, & He Hao6opoT). Kak nokasan aHann3, KOahMULMEHT KOPPENsaunum mexay
rnepemMeHHbIMN MomoLlp 1 cumnatTus coctasnseT 0,416 npu 3HaummocTu p = 0,004, 4TO rosopuUT
O 3HAUYNTENbHOM CBA3M MeXAy 3TUMU nepemMeHHbIMU. KOHCTaHTa U KO3h(uLMeHT perpeccum
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KoacthcmumeHTsl perpeccumn 233

coctaBunn 14,739 n 1,547 coOTBETCTBEHHO. TakMm 06pa3oM, ypaBHEHWE perpeccum umeeT
cnepywownii sna;

MoMoLLb = 14,739 + 1,547 =(cumnarus).
Ecnn gna HeKoToporo MCnbITyeMOro 3HavyeHue MnepeMeHHOW cumnatus cocTasuT 16, To Ha
OCHOBE PErpecCMOHHOI0 ypaBHEHMS Mbl MOXEM MPOrHO3MpoBaTb, YTO MepeMeHHas MOMOLb

nprMeT cneayrouiee 3Ha4yeHune:

nporilo.i

14,739 +1547 =16 = 39,5.

3HayeHue 16 Bblwe cpe,u,He|7| cnMnaTtun, B pesysibTate NnporHosmpyemoe 3HadeHune nomMoLyu
npesbilIaeT cpeaHee ee 3Ha4YeHne NnoYTn Ha ogHO CTaHAapPTHOE OTK/IOHEHUE.

AHaNornyHble pacyetbl MOXXHO BbIMO/IHATL U NPU MHOXXECTBEHHOM PEerpeccMoOHHOM aHa/nse.
Pa3nnumne 3aknoyaeTcs Nub B TOM, YTO MNpPU MHOXECTBEHHOM aHa/n3e ypaBHeHUe perpec-
CUn BKOYaeT B cebs Gornee yem O1HY 3aBUCNMYIO NEepeMEHHYH0.

MoMMMO nepemMeHHol cMMnaTna ¢ NepeMeHHOM NOMOLLL KOPPENUPYT U Apyrve nepemMeHHble
¢halina help.sav. B yacTHOCTM, 3TO NepeMeHHble arpeccusi (arpeccMBHOCTb YeloBeEKa MO OTHO-
LeHVI0 K MapTHepy, M3mMepeHHaa B 6annax oT 1 0 20) u nonb3a (camooueHKa cob6CcTBeHHOM
nonesHoctT B 6annax ot 1 o 20). MHOXeCTBEHHbIN PErpecCUOHHbIN aHann3 nokasan cre-
ayoume KoahpUUMEHTb NPU KaXXA0M M3 nepemMeHHbIx: 6 (), ns = 1,0328, B, (W) = 1,1676,
B = 1,2569, koHcTaHTa = -5,3147. YpaBHeHMe perpeccumn /18 MHOXECTBEHHOIo aHaun-
3a MMeeT cneayowmnn sua;

nomouws K1 =-5,3147 + 1,0328 m(cumnatus) + 1,1676 =(arpeccus) +
+ 1,2569 <(rnonb3sa).

Bo3bMeM 06BLEKT C HOMEPOM 7 U paccumMTaem A5 HEro NporHo3upyemoe 3HauyeHue nepemeH-
HOWV MOMOLLIb:

nomoLps [loHu= -5,3147 + 1,0328 2+ 1,1676 10 +1,2569 w0 = 19.74.

Taknm o6pa30M, 4Yenosek, MMeIOLLI.VII?I HWU3KWI Nokasatesb cumnatnum u cpeaHue nokasarenu
arpeccMBHOCTM U CaMOOLIEHKN MOJIE3HOCTU, OO0J/DKEH, CcOorslaCcHO MNporHosy, okKasbliBaTb He3Ha-
YUTENbHYI MOMOLLL. PaKTUYecKoe 3HayeHue nepemeHHoﬁ nomoLlb Ana ob6bekTa 7 cocTaBuIo
21, yTO cBUAETENLCTBYET O BbICOKOM TOYHOCTM Hallero NMPOrHosa.

KoahpmuymeHTbl perpeccum

MoNOXNTENbHbI KO3MULMEHT NP HE3ABUCMMOI NEPeMeHHOoI roBOPUT O TOM, YTO C ee BO3-
pactaHuem 3HauyeHue 3aBMCUMON NepeMeHHO Takxe BO3pacTaeT. BepHO 1 NpoOTMBOMNOIOXHOE
yTBEPXAEHME: NPU OTpULLATE/NIbBHOM KO3(hULIMEHTE C BO3pacTaHMEM HEe3aBUCUMOWN MNepemMeH-
HOW 3HaYeHne 3aBUCUMOI NepemMeHHON ybbiBaeT. TeM He MeHee B 6O/bLLUVMHCTBE UCC/IeA0BaHN
COOTHOLUEHNE KO3(PULIMEHTOB He NMO3BOJISIET AefaTb BbIBOA O BO3AEWUCTBUM TOFO UN NHOIO
(hakTopa Ha 3aBUCUMYI0 MEepPeMEHHYI0, MOCKO/bKY HE3aBUCMMblE MEepPeMeEHHbIe, KaK MnpaBuso,
M3MepPAIDTCS B pasHbIX LWKasax 1 UMeT pasHbii MacwTab. UTo6bl paspellnTb 3Ty nNpobremy,
OblN BBEAEH KO3IMPULIMEHT perpeccum p, NPMHUMaloLWmMii 3HaueHus oT -1 go 1 OH oTpaxaeT
YaCTHYI0 KOPPEensiumio He3aBUCMMOM U 3aBUCUMOI NepeMeHHbIX. oA, YyacTHO Koppensunei
MOHMMAaETCA BO3AENCTBME, KOTOPOE OKasblBaeT Ha 3aBUCMMYHO MEPEMEHHYH O[Ha M3 Hesa-
BUCUMbIX MEPEMEHHbLIX MPU PUKCUPOBAHHbLIX 3HAYEHUSIX APYTMX HE3aBUCUMbIX MepeMeHHbIX
(c yyeToM BNMsSIHUA nocnegHnx). Yem 60nblue AaHHas He3aBUCMMas NepeMeHHas Koppenupy-
€T C ApYrMMM HEe3aBUCUMbIMU NEePeMeHHbIMU, TeEM MeHbLLe abCoNtoTHOE 3HaYeHne ee Koahdu-
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234 fnasa 18. MHOXeCTBEHHbIi perpecCcUOHHbI aHamn3

uveHTa |3 Tak, B 06CcyxgaeMomM npumepe KoapnumeHT p 4ns NepemMeHHON arpeccus — 3To ee
KOppensumsa ¢ 3aBUCUMOW NepeMEHHO Mocsie UCKTYEeHUst BAUSHUA MEPEMEHHbIX CUMMaTHs
1 nonb3a. N8 NpocToi perpeccun ¢ 04HOM He3aBUCMMON NepeMeHHON KO3thuLmMeHT p paBeH
3HaYeHU0 MapHO KOppPensiuun 3aBUCUMOM U He3aBUCUMON MNepeMeHHbIX. Takum o6pasom,
KO3(hPMUMNEHT p ABNAETCA YHUBEPCA/IbHOW Mepoi BAUSIHUA HEe3aBUCUMOI NMEPEMEHHON, ero
4acTo Ha3blBalOT CTAHAAPTHbLIM KO3W(ULMEHTOM perpeccun. I UMeHHO cTaHAapTHble KO3d-
hULMEHTbI perpeccun no3BOAKT CPaBHMBATL HE3aBUCKMMbIE MEPEMEHHbIE MO VX BAUAHUIO Ha
OLLEHKY 3aBUCUMOW MepeMeHHOM.

O6patmMcsa K 3anncaHHOMY paHee ypaBHEHUIO perpeccun. Kak MOXHO BUAeTb, Bce 3 He3aBu-
CUMble nepemMeHHble BXOAAT B HEFO C MOJIOXUTENbHBIMU KO3hULmMeHTaMn. Tako pesynbTat
BMOJIHE /IOTMYEH AN151 MEepPeMEHHbIX CUMMATUS U MOMb3a, OAHAKO BbI3blBAET HELOYMEHUe To,
YTO POCT arpeccMBHOCTM CybbeKTa BneyeT 3a CO6OW yBesMyeHWe ero CTPeM/IeHUS OKa3sbl-
BaTb MOMOLLb. [MpUYMHA NOSBMEHMUS TaKOro CTPaHHOro pesynbTaTa — XOpOoLuuiA nosog, AN
anckyccnun. Kaxablii pas, korga Bbl 6yaete nonagatb B NoAo06HbIE cuTyalmMn, nposepsiiTe
NpaBUNbHOCTb KOAMPOBAHUSA U BBOAA AaHHbIX. MOMHMTE, YTO MporpaMma crocobHa Nuilb
reHepupoBaTh pe3y/bTaTbl aHa/IM3a, HO B OTHOLUEHUN MX NPaKTUYeCKO MHTepnpeTauum oHa
6ecriomolyHa.

KoahhmumeHT getepmmHaumnm
1N nowarosble MeTobl

KoadhpunumeHT R ABNsieTCA Mepoii CBA3WN BCEW COBOKYMHOCTU HE3aBMCUMbIX NepPeMeHHbIX 1 3a-
BMCUMOI nepemMeHHON. YacTo ero HasbliBalT KOI(PHULMEHTOM MHOXECTBEHHOW KOpPpeniuum.
3HaveHue R2paBHO Aose AMcnepcun 3aBUCMMON NepeMeHHol, 06ycnoBNeHHOW BANSHUEM He-
3aBMNCUMbIX MepPeMEHHbIX, U Ha3blBaeTCcs KO3ahPUUMEHTOM AeTepMuHaunn. [1a perpeccuoH-
HOro aHann3a Cc TpemMs He3aBUCUMbIMW MNepPeMEHHbIMU, pPedb O KOTOPOM LUJa paHee, 3HayeHue
R coctaBuno 0,571, a R2—0,326. 3TO 03HavaeT, 4YTto 32,6 % AMCNEPCUM NEPEMEHHOW MOMOLLb
onpeaenseTcs COBOKYMHbIM BO34eCTBUEM MepeMeEHHbIX arpeccus, cuMmnatus U nonb3a. Jonon-
HUTeNbHas MHGOPMaLUMa O KOAhPULIMEHTAX MHOXECTBEHHOW KOppensuun u getepMuHaumm
npveeaeHa B pasfaene «lpencraBneHne pesynbTaToB».

MHOXEeCTBEHHbI PErpeccMOHHbIN aHa/IM3 NO3BONSET UCNOJb30BaTb /I060e KOMMYECTBO npe-
[ANKTOPOB, HO NMPUCYTCTBME BGOJBLLOIO YMCa He3aBUCMMbIX MEepPeMEHHbIX He Bcerga yao6Ho.
Bbl10 6bl NpPeanoYTUTENIbBHO MMETb B KayecTBe MPeauvKTOPOB KakK MOXHO 60/blie nepemMeH-
HbIX, OKas3blBalOLMX 3HAYMMOE BUAHME HA KPUTEPUIA, U KaK MOXHO MEHbllUe MepemMeHHbIX,
He OKa3blBaloLMX TakKoro BAUAHUA. B npoueaypy MHOXeCTBEHHOW perpeccun SPSS BKAtO-
YeHbl MeTOApl, MO3BOMIALWIME MPOU3BOAUTL NOLIArOBbI OTOOP B pPerpeccUoHHOe ypaBHeHue
TONIbKO 3HAYMMbIX HE3aBUCUMMbIX MepemMeHHbIX. OAHUM M3 HUX ABMSeTCA MeTof BkioueHue,
CyTb KOTOPOroO 3ak/tyvaeTca B cnefyroulem. CHayana npoleaypa BbluMcnseT, Kakas U3 Hesa-
BUCUMbIX MEPEeMEHHbIX MMEET HanbOMbLWNG KO3IPPULMEHT KOPPenaunun ¢ 3aBUCMMON nepe-
MEHHOM, a 3aTeM COCTaBNseT ypaBHEHME perpeccun ¢ yyacTmem 3Toi nepemeHHol. Janee u3
yncna ocTaBLUMXCSA NPeANKTOPOB BbiGMpaeTcs TOT, KOTOPbI UMeeT HanbonbLWnii Koaddnum-
€HT p NPWU YCNOBUU, YTO P ABNAETCA 3HAYMMbIM. BbiGpaHHbIA NPeAnKTOp TakXke BKI4YaeTcs
B ypaBHeHWe perpeccun. Mpouecc npogomkaeTca Ao Tex nop, noka He 6yayT BbibpaHbl BCe
NpeavKTopbl, OKa3biBalolMe 3HaYMMoe BO3AENCTBME Ha 3aBUCMMYIO MEpPEeMEHHYI0 (MMetoLLne
CTaTUCTMYECKN AO0CTOBEPHblE KOahduymeHTbl P). Mo ymonyaHuio SPSS npopgonkaeT BblO6U-
paTb He3aBMCUMble MepeMeHHbIe [0 TeX Mop, MNoKa ypoBeHb 3HAYMMOCTU (p) KoadhduLmneHToB
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coctaBunun 14,739 un 1,547 cooTBETCTBEHHO. TakMM 06pasoM, ypaBHEHME PErpeccun NUMeeT
cnepyowmin sna;

MOMOLLb = 14,739 + 1,547 =(cumnartus).

NpoOrHo3
Ecnn ANs HEKOTOPOro WUCMbITYEMOrO 3HadeHWe MepeMeHHOl cumnatus CoCTaBuT 16, TO Ha
OCHOBE PErpecCUOHHONO YpaBHEHUS Mbl MOXEM MPOrHO3MpoBaTb, YTO MEpPeMeHHas MoMOLLb
npuMeT cneaytowee 3HaueHue:

14,739 +1547 =16 =39,5.

3HaueHne 16 Bblle cpeaHeli cMMnatumn, B pesynbTate MpPOorHo3vMpyemoe 3HaveHue MOoMOLLM
npeBsbILLAET cpeaHee ee 3HaUeHne MouT Ha OAHO CTaHAAPTHOE OTK/IOHEeHWe.

AHaNIOrMYHbIE pacyeTbl MOXHO BbIMOHATL U MPU MHOXECTBEHHOM PErPECCYOHHOM aHannse.
Pasnnume 3aKN0YaeTCs NMWb B TOM, YTO NPV MHOXECTBEHHOM aHa/n3e ypaBHeHVe perpec-
CUW BK/OUAET B Ce6s 6onee YeM OHY 3aBUCUMYIO MEPEMEHHYH.

MoMMMO nepemMeHHol’ cumMnaTna ¢ NepeMeHHOM NOMOLLL KOPPEeNnupyT U Apyrne nepemMeHHble
hanna help.sav. B yacTHOCTW, 3TO NepeMeHHble arpeccus (arpeccUBHOCTL YesioBeka Mo OTHO-
LWEeHNI0 K napTHepy, namepeHHas B 6asiax oT 1 go 20) 1 nonb3a (CaMooLEeHKa COBCTBEHHOM
nonesHocTn B 6annax ot 1 o 20). MHOXEeCTBEHHbI PEerpecCcMoHHbI aHann3 nokasan cre-
aywouime KoappuumeHTbl NPU KaxXA0M n3 nepeMeHHbIx: B (AWM = 1,0328, B (,IH[) = 1,1676,
B = 1,2569, KOHCTaHTa = -5,3147. YpaBHeHUe perpeccmu 418 MHOXeCTBEHHOro aHanum-
3a MMeeT cneayLwmnin Bua;

MomolLLp =-5,3147 + 1,0328 mcumnartmsa) + 1,1676 =(arpeccus) +

npoToH

+ 1,2569 <(nosnb3a).

Bo3bMeM 06BLEKT C HOMEPOM 7 M paccuvMTaem A1 HEro NMPOrHo3MpyemMoe 3HayeHne MnepemeH-
HOM MOMOLLb:

nomoLLp = -5,3147 + 1,0328 2 + 1,1676 =10 +1,2569 mO = 19,74.

nporxos
Takum 06pa30M, YeNoBeK, I/IMeIOLlJ|I/II7I HU3KNIA NoKasaTeslb CMMNaTum n cpeaHue nokasaresnn
arpeccmMBHoCT N CaMOOLUEHKMN MONE3HOCTN, AO0J/HKEH, COrnacHoO MNnporHosy, okasbliBaTb HE3Ha-
YUTENbHY NoMoLb. PaKTUYecKoe 3HavyeHue nepemeHHoVI nomoLlb AnAa 06bekTa 7 cocTaBuIo
21,410 cBnAaeTenbCTByeT O BbICOKOM TOYHOCTU Hallero MPOrHo3a.

Koa(phhmymeHTbl perpeccumn

MoNoOXNTENbHbI KO3MULMEHT NP HE3ABUCUMOI NEepeMEHHOI FOBOPUT O TOM, YTO C ee BO3-
pacTaHMeM 3Ha4YeHne 3aBUCMMOI NepeMeHHOol TakXke Bo3pacTaeT. BepHO M NPOTUBOMOSIOXKHOE
YTBEPXAEHME: NMPU OTPULATENIBHOM KO3 ULMEHTE C BO3pacTaHMEM HE3aBUCUMOI NepemMeH-
HOW 3HaYeHne 3aBUCUMOW NepemMeHHON ybbiBaeT. TeM He MeHee B 60/bLLUMHCTBE UCCneaoBaHNi
COOTHOLUEHNE KO3(ULIMEHTOB HE MO3BOJISIET AeNaTb BbIBOA O BO3AEWUCTBMM TOrO UIN NHOIO
(pakTopa Ha 3aBMCUMYIO MEepPeMEeHHYH0, MOCKO/bKY He3aBUCMMblE MEPEMEHHbIe, KaK MnpaBuno,
M3MEPAIOTCS B pasHbIX LWKasax M UMEKT pasHblii MacluTab. YTo6bl paspelunTs 3Ty nNpobremy,
Obln BBeAEH KO3(h(PULMEHT perpeccum p, NpMHUMatoLWnii 3HayeHns oT -1 ao 1. OH oTpaxaeT
YaCTHYI KOPPEensuuio He3aBUCMMOI M 3aBMCUMOI NepeMeHHbIX. of YyacTHOM Koppensuunei
NMOHMMAaETCA BO3AENCTBME, KOTOpPOe OKasblBaeT Ha 3aBMCMMYIO MepeMeHHyl OofHa U3 Hesa-
BUCUMbIX MEPEMEHHbIX MPU (PUKCUPOBAHHbLIX 3HAYEHUSX APYrNX HE3aBMCUMbIX NMepeMeHHbIX
(c yyeToM BAMAHMA nocnegHux). Yem 60nblue AaHHaA He3aBucMMas nepemMeHHas Koppenupy-
€T C APYrMMM HE3aBUCUMbIMU NePeMEHHbIMU, TEM MeHbLUe abCOMIOTHOE 3HAYEHME ee KO3hu-
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umeHTa p. Tak, B 06CY)XAaeMOM MpuMepe KO3a(hULIMEHT P 418 NePeMEHHO arpeccus — 3To ee
KOppensaumsa ¢ 3aBUCUMOli NepeMeHHOl nocne UCKIYeHNS BAUAHUA NMepPeMeHHbIX CumnaTus
1 nosnb3a. [11a NpocToli perpeccun ¢ 0gHOM HE3aBUCUMOW NepeMeHHOM KO3thULIMEHT p paBeH
3HaYeHUIO0 MapHOM KOppPenauum 3aBUCUMOM M He3aBUCMMOW MepeMeHHbIX. Taknm o6pasom,
KO3(h(PMUNEHT p SIBASIETCS YHUBEPCA/IbHOW Mepoii BAUSHWUS HE3aBUCUMOI MepeMEHHON, ero
4acToO Ha3blBAOT CTAHAAPTHBLIM KO3(PPULMEHTOM perpeccun. I UMeHHO cTaHAapTHble KOad-
hrLMeHTbI perpeccnn NO3BOMSAKOT CPaBHUBATbL HE3aBMCUMble NepPeMeHHbIe MO VX BAVSAHUIO Ha
OLLEHKY 3aBUCMMOIi nepeMeHHOVA.

O6paTumcs K 3anncaHHOMY paHee ypaBHEHUIO perpeccun. Kak MOXHO BUAETb, BCe 3 HE3aBM-
CMMble NepeMeHHbIe BXOAAT B HEFO C MOMOXUTENbHbIMU KO3(huLmMeHTamu. Takoli pesynbTaTt
BMOJIHE NIOFNYEH A5 NMepPeMEHHbIX CUMMATUS U NOJb3a, OAHAKO Bbi3blBAE€T HeLOYyMeHue To,
UYTO POCT arpeccMBHOCTM CyGbekTa BfieyeT 3a COGOW yBeNMueHue ero CTPem/ieHUs OKasbl-
BaTb MOMOLLUb. [MpUYMHA MOSBAEHUS TaKOro CTPaAHHOro pesyfnbTaTa — XOPOoLUniA nosog, ANs
anckyccumn. Kaxnablii pas3, Korga Bbl GyaeTe nonagatb B Nofo6Hble cUTyauumu, NnpoBepsinTe
NpaBUNbHOCTb KOAMPOBAHUS M BBOAA AaHHbIX. MOMHMUTE, YTO MporpamMma crnocobHa Nuilb
reHepupoBaTh Pe3y/bTaTbl aHa/IM3a, HO B OTHOLUEHMM UX NPaKTUYECKOW UHTeprpeTaumm oHa
6ecrnomoLyHa.

KoshpnumeHT getepmMmmHaummn
M noLwlaroBble MeToAbl

KoahpunumeHT R ABNseTCAa Mepoii CBA3N BCEN COBOKYMHOCTU HE3aBMCUMbIX NEPEMEHHbBIX U 3a-
BUCUMOI MNepemMeHHOn. YacTo ero HasblBatoT KO3I(PPULMNEHTOM MHOXECTBEHHOW KOpPPeNauumn.
3HayeHVe R2paBHO Aosne Aucnepcnn 3aBUCMMOI NepeMeHHON, 06yCNOBNEHHOM BINSHUEM He-
3aBUCUMbIX MEPEMEHHbIX, U Ha3biBaeTCcs KOIPUUMeHTOM geTepMmuHauun. Ans perpeccuonH-
HOro aHa/In3a C TPEeMSI HE3aBUCUMbIMU MEPEMEHHbLIMM, PeyYb O KOTOPOM LUJa paHee, 3HaYeHne
R coctaBunio 0,571, a R2— 0,326. 3TO O3Ha4aeT, 4To 32,6 % Ancnepcun NepemMeHHoOr NOMOLLb
onpeaenseTcs COBOKYMHbIM BO34EACTBUEM MEpPEMEHHbIX arpeccus, cumnatvs U nonb3a. Jonon-
HUTeNbHasa MHopmMaunsa o0 KoahpuumMeHTax MHOXECTBEHHOM KOoppensuun v getepMmuHaumm
npueefeHa B pasgene «MNpeacTtaBieHne pesynbTaToB».

MHOXeCTBEHHbIN PErpeccnoHHbI aHaIn3 No3BO/ISET UCMONb30BaTh 1I0O60Ee KOMMYECTBO Mpe-
OVKTOPOB, HO MPUCYTCTBME GOMLLIOIO YMcria He3aBMCUMbIX MEPEMEHHbIX He Bcerga yao6Ho.
BblNno 6bl NPeAnoYTUTENBHO UMETb B KavyecTBe MNPEeAMKTOPOB Kak MOXHO 60/blue nepemeH-
HbIX, OKa3blBAIOLLNX 3HAYMMOE BNAHME HA KPUTEPUN, U KaK MOXHO MeHbLUe NepeMeHHbIX,
He OKasblBaloLMX Takoro BAWSHUA. B npouenypy MHOXEeCTBEHHOW perpeccun SPSS Bkito-
YeHbl MeToApl, MO3BO/IALME NPON3BOAUTL NOLLArOBbIA OTOOP B PErpeccMoHHOEe ypaBHEHne
TO/NIbKO 3HAYMMbIX HE3aBMCUMbIX MepemMeHHbIX. O4HUM K3 HUX ABNASeTCA MeTon BkioueHue,
CyTb KOTOPOro 3akfiuaeTtcs B cnepyrowieM. CHavyana npoueaypa BblUMCNAET, Kakasa U3 Hesa-
BUCUMbIX MEPEMEHHbIX MMEET HaMBONbLINKG KOIPULMEHT KOPPENsALMM C 3aBUCUMOIN nepe-
MEHHOW, a 3aTeM COCTaB/IsieT ypaBHeEHNEe perpeccun € yyactmem 3TOW nepemeHHOW. fanee n3
yncna oCTaBLUMXCA NPEAVKTOPOB BbiGMpaeTcs TOT, KOTOPbLIA umMeeT Hanbonbwunii Koaduun-
€HT P NPV YCNOBUU, YTO P ABASETCA 3HAYMMbIM. BbiGpaHHbIN NpeauKTop Takxe BK/ovaeTcs
B YpaBHeHue perpeccuu. lNMpouecc npoaosmkaeTca OO TeX nop, noka He 6yayT BbibpaHbl BCe
npeanKTopbl, OKasblBaloL e 3HAYMMOE BO3AENCTBME Ha 3aBUCMMYIO MepeMeHHy (Mmeroline
CTaTUCTMYECKN AOCTOBEPHble KOauymeHTbl P). Mo ymonyaHuio SPSS npogomkaeT BblOU-
paTb He3aBMCUMbIe MepemMeHHble A0 TeX Mop, NoKa ypoBeHb 3HAYMMOCTU (P) KO3IhdULMeHTOB
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(3He NMPeBbLICAT 3Ha4YeHUA 0,05. PasymeeTcsa, npu XenaHUn Bbl MOXXETe U3MEHUTb BeTNYUHY
NMnoporoesoro ypoBHA 3Ha4MMOCTW.

YC/oBUS NOMyYeHUst npuemMaemMbiX
pe3ynbLTaToB aHanm3a

Perpeccus, Kak u Koppensuus, aHanmsnpyeT NnHeliHble 3aBUCUMOCTU. B npeapiayLlei rnase
Mbl paccMoTpeny npoueaypy OLEHKM KPUBOIMHENHbIX 3aBUCUMOCTEN B KOHTEKCTE MpPOCTOro
perpeccroHHOro aHanusa. bonblas vacTb TOro, YTo 6bINO CrnpasenMBO Afs MPOCTONR pe-
rpeccumn, okKasbiBaeTcs MPUMEHUMbIM U AN MHOMXECTBEHHOro aHanusa. Ecnv Teopusi wnm
CTAaTUCTUYECKUI pacyeT NoKasbiBaeT, YTO MeXAY KPUTEPUEM U OAHUM UM HECKONbKUMW npe-
ONKTOpaMK CyLLeCTBYET KPMBOIMHEHAs 3aBUCUMOCTb, TO MOXHO BBECTU B KauyecTse A0Mos-
HUTENbHOTO MpPeAMKTopa, K MpuMepy, KBadpaT Kakoi-nnméo M3 He3aBUCUMbIX MepemMeHHbIX.
O TOM, YTO A1 3TOr0 HYXHO CenaTh, NOAPOGHO paccKasaHo B Mpeaplayllei rnase.

B 3aknoueHue 0630pa MHOXECTBEHHOM perpeccun pacCMoTpM OCHOBHbIE YyC/1OBUA, BbIMOJI-
HEHMEe KOTOPbIX CI'IOCOGCTByeT nonyyeHmo ,U.eVICTBVITeﬂbHO LIEHHbLIX N KOHLeNTyaJ/lbHO OCMbIC-
JIEHHbIX pPe3ynbTaTtoB aHa/In3a:

N

WccnenosaHne A0MKHO 6biTh NPOAYMaHO Mo hOpMe U UCMOMHEHWIO. AHaNIM3 perpeccum
05 He CBA3aHHbLIX MO CMbICNY BEIMUYUH NPUBOAUT K 6ecronie3HbiM pesynbtatam. K co-
aNieHuto, onucaHme ycrioBuii, KOTopble AenaloT UccneAoBaHne NpoayMaHHbIM Mo dopme
N UCMOJSTHEHWIO, BbIXOAUT 32 PaMKW TeMbl AAHHOW KHUTW.

» [ns Toro uyto6bl CyUecTBylOLLME KOPPensiuun 6biiv NpusHaHbl 3HAYMMbIMU, HEO6XOAUMO
MMeTb [0CTaTOuYHble pa3Mepbl BbIGOPOK. TPyAHO yKas3aTb TOYHble FpaHuLbl A0CTaTOYHO
60/1bLLOM BbIGOPKW, OAHAKO, KaK MpaBuio, NpPo6/emMbl CO 3HAYMMOCTbIO HaUYMHAKOT BOS3-
HuKaTb Npu N < 50. PazymeeTcs, YemM 60/blee YNCO NepeMeHHbIX Bbl MpUBeKaeTe Ans
aHanuMsa, TeM 6OMblLUNI pasMep BbIGOPKM TpebyeTcs ANd NOMyYeHUs 3HAYUMbIX Pe3y/ib-
TaToB.

JaHHble AOMKHbI 6biTh KOPPEKTHBIMU U HE AOMKHbLI COAEPXaTb OLUNGOK.

PacnpeseneHve 3HaYeHUH NPeaVKTOPOB AO/MKHO GblTh 6/M3KMM K HOpMasibHOMY. Xena-
TeNbHO, YTO6bI 3HAYeHMs aCUMMETPUIA 1 IKCLLECCOB MO MOAY M0 He npesocxoamnn 1 Tem
He MeHee MOXKHO MOoJy4YnUTb BECbMa TOYHbIe Pe3y/bTaThbl, EC/IN 3TO TPe6GOBaHUE He BbINOo/-
HSIETCS CTPOro ANS KaXKA0oro U3 NnpeaukTopoB U AaXe ec/ii B aHaNu3 BXOAUT AMCKpeTHas
nepemMeHHas ¢ HeGO/bLUMM YAC/IOM 3HAYeHWNn. HOpManbHOCTL pacrnpeneneHns 3aBUCUMON
nepeMeHHOM TakxXe XefaTtesibHa, O[HAKO I0MYCTUMbI KaK OTK/IOHEHUSt OT HOPMa/lbHOCTH,
TakK W UCMOJIb30BaHNE AUCKPETHLIX MNEPEMEHHbLIX C MasibiM YMCIOM 3HAYEHUIA.

» Haunbonee xecTkum Tpe6oBaHWEM SBAETCA 3anpeT Ha UCMO/b30BaHWE 3aBUCUMbIX Nepe-
MEHHbIX, KOPPEeNALMM MeXay KoTopbiMy 67113kM K 1 (-1). 4ns npoBepku 3toro Tpe6osa-
HUS MOXHO MCMOMb30BaTh CTATUCTMKNA KONIJIMHEAPHOCTH.

MHOXeCTBEHHbI peFDECCI/IOHHbIIz aHaIM3 ABNAETCA BecbMa C/I0XHOM npou,e,qypoﬁ. N He-
CKOJIbKNX CTpaHUL, KpaTKoro o63opa ABHO HeAOCTaTO4YHO A4 ero nsyyeHuma m mcyepnbiBaro-
wero noHMmMmaHua. Noatomy xenatenbHo, 4YTObbI nepen nposegeHnemM MHOXXECTBEHHOrO pe-
rPECCMOHHOIO aHasin3a y Bac obl1n 6onee Fﬂy60KVIe 3HaHNA O HEM.

Mocne 6ernoro 063opa MPOCTOr0 Y MHOXECTBEHHOIo PErpecCOHHOro aHasm3a Mbl MOXeM
NPUCTYNUTbL K ero NpakTM4Yeckon peannsaumun ¢ NOMOLLbIO NporpaMmbl SPSS, a Takke K WH-
TepnpeTaunn pesynbLTaTos.
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B BepxHeli yacTu AManoroBOro OKHa PacrofioKeHO Mose 3aBMcumas nepemMeHHas, npegHa-
3Ha4YeHHOe A1 yKa3aHUs eOMHCTBEHHOM nepeMeHHON-KpuTepns. Huxke — none Hesasncrmble
nepemMeHHble, 3anofiHsemMoe OAHOM UM HECKONbKUMU He3aBUCUMbIMW MepeMeHHbIMU, KO-
4YeCTBO KOTOPbIX TEOPETMYECKU He orpaHuyeHo. C NOMOLLbI0 KHOMKKM Crefyowmii, pacnono-
)XEHHOI crnpasa OT Ha3BaHUA o6nactn bnok 1 m3 1, Bbl MOXeTe 3a4aTb He OAWH, & HECKOJIbKO
HabopoB NPeANKTOPOB M TEM CaMblM MPOBECTU OAHOBPEMEHHO HECKO/IbKO BapuvaHTOB perpec-
CMIOHHOI0O aHann3a. Kak TONbKO Bbl ONpeAenvTe BCe He3aBMCUMbIE MepeMeEHHbIE U yCTaHOBUTE
Heob6xo4MMble NapaMeTpbl aHan3a, WenvyokK Ha KHonke Crneayrowmi npyvBeaeT K OUMCTKe Nons
HeszaBucnmble nepemeHHble, KOTOpoe ByAeT roTOBO K MPUHATUIO HOBOrO Habopa npeankTopos.
Mocne TOro Kak Bbl 3a4aauTe BCe O/10KM HEe3aBMCUMbIX MEePEMEHHbIX W LeNkKHeTe Ha KHOMKe
OK, SPSS BbINONMHUT BCe BapuaHTbl PErPECCMOHHOI0 aHasIn3a U creHepupyeT pesyrnbTaTbl 414
KaXXA0ro n3 Hux. ObpaTute BHMMaHMe Ha TO, YTO BO BCEX BapuaHTax aHainia, npoBOAUMbIX
OHOBPEMEHHO, A0/MKHa OblTb 06Llaa 3aBMcuMas NnepemMeHHas, MHade npoueaypy perpeccum
KaXabl pa3 npuaeTcs 3anyckarb 3aHOBO.

BaXHbIM 3/1EMEHTOM [AMa/loroBOro OKHa JInHeliHas perpeccus SIBNSieTCs pacKpbiBatowmiics
cnucok Metod. MyHKTbI 3TOro cCNMcka OnpeaensoT aropuUTMbl BK/IOUYEHUS HE3aBUCUMbIX
nepemMeHHbIX B YpaBHEHME PErpeccun:

» [puHyauTeNbHOE BK/OYEHNE — METoA, NMPUMEHSIIOLLNICS MO YMON4YaHuio. Bce HesaBucU-
Mble MepemMeHHble BK/IHUYalOTCS B ypaBHEHME HEe3aBUCUMO OT CTereHu WX Koppensumm
C nepemMeHHo-KpuTeprem.

» BK/loYeHVie — NoLlaroBoe BK/oUYeHKe NepeMeHHbIX C NPOBEPKOM Ha 3HAYMMOCTbL UX YacT-
HOW KOppensuun c Kputepmnem. B pesynbTaTe B ypaBHEHME BKIKOUAKOTCS BCE NMEPEMEHHbIE,
MMetoLLMe 3HAUMMYI0 YaCTHYIO KOPPEensaumio ¢ nepeMeHHoi-Kputepuem. BkioueHne npo-
N3BOANTCS B MOPSAKE BO3pacTaHUs ~N-YpPOBHS.

» VIcknoyeHne — noLuaroBblii MeTo, CHa4dasia BKﬂK)LIaK)U_l,IAVI B ypaBHeEHWME perpeccunn Bce
He3aBNCUMbIE NepeMeHHble, a 3aTeM rnooyepeaHo y,qanmom,vlﬁ Te U3 HUX, YbAa Koppenauna
C KpUTepuemMm MMeeT ypOBEHb 3HAYMMOCTU Bbllle 334aHHOro MNOPOroBoro 3HayeHud. Kak
rnpasuno, NMOpPoroBbIM 3HadYeHnem asnsetcsa p = 0,1

» LlaroBbiii OT6OP — KOMGMWHALMS MNOLIAroBblX METO/0B BK/OUYEHUS U WUCK/IOUYEHUS.
OCHOBHOWN wnaeeli ABNAeTCS U3MEHeHWe A0NMN BAMAHUA He3aBMCUMOW MepeMeHHOWr Ha
KpUTEPUIA NpU NOSBIEHUN B YPABHEHUN APYIUX HE3ABUCUMbIX NepeMeHHbIX. Ecnu Bnu-
AHNE KaKoW-Mbo M3 BK/IOUYEHHbIX MEepPeMeHHbIX CTaHOBUTCS CAULWIKOM CnabbiM, OHa
WCK/IOYaeTca M3 ypaBHEHUS. ITOT METOA NPU PErpeccCUMOHHOM aHa/n3e UCMNOo/b3yeTcs
Hambonee 4acTo.

» bnoyHoe uvckIloueHne — 3TO MeTof, MPUHYAUTENIbHOro yAasieHns nepemMeHHbiX. OH Tpe-
6yeT npegpapuTesbHOro 3aaHns MeToda BkoueHWe B KavecTBe npedbiayliero 6510ka,
Hanpumep bnok 1 n3 1. Mpwu 3agaHun cnepytollero 610ka, B JaHHOM criyvae Bnok 2 u3 2,
Bbl CMOXeTe BBECTW B CNUCOK He3aBMCUMblE MepeMeHHble Te He3aBUCUMbIE MepeMeHHbIe,
KOTOpble XOTUTE UCKNUYNTL N3 YpaBHEHUA perpeccun. MNMpu BbINONHEHUN KOMaHAbl MO-
nyuynTte pesynbtaT Co BCEMMU 3aaHHbIMW NepeMeHHbIMU, a 3aTeM — pe3ynbTaTt C yaa/leH-
HbIMW MNepeMeHHbIMU. Ecnn B aHan3e yyacTBYIOT HECKOJIbKO 6/10KOB, MOXHO 3ajasaTb
onepauuio yaaneHus rnocse Kaxaoro u3 Hux.

Mone n kHonka MepemeHHas oT60pa HabMAeHW AaayT BO3MOXHOCTb Bbi6paTh rpynnupyto-

LY NEpPEMEHHY0 A/ 3a4aHus NoArpynnbl HabMAeHW, B OTHOLEHUN KOTOpOii 6yaeT npo-
BOAUTLCA aHaIN3.
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KHonka pagvkyi Ucnonb3yeTcs Ana 3afaHns rpaduueckoro oTo6paxeHns octaTtkos. KHon-
Ka CTaTuCTUKN OTKPbIBAeT AMa/IOroBoe OKHO JIMHelHas perpeccusi: CTaTucTukui (puc. 18.2).
Mo yMoOnuaHUIO B OKHE ycTaHOB/eHbl ABa hriaxka. ®naxok OUeHKM BKAOYaeT B BbiBOA,
KO3(h(hULMEHTHI B, cTaHAapTHbIe KO3DULIMEHTbI PErpeccum p, a TakkKe COOTBETCTBYHOLLME
CTaHOApPTHbIE OWUGKN, T-KPUTEPUM N YPOBHM 3HAUMMOCTU. ®naxok Cormacve mMoaenu re-
HepupyeT 3HAYeHNs1 MHOXECTBEHHOr0 KoahuLmeHTa Koppensuun R, R2 Tabnuuy amncnep-
CWMOHHOIO aHann3a, COOTBETCTBYIOLWME F-BeMUMHbI U YPOBHU WX 3HAYMMOCTU. Takum 06-
pasoMm, yKasaHHble (D1aXKKM OTBEYAIT 3a FreHEPaLMI0 OCHOBHbIX 3/1IEMEHTOB PErpeccroHHOro
aHanmsa.

lit JInHeliHan perpeccysi: CTaTucTuku *]

Koad cdnumneHT perpeccun 0 Cornacve MoZenm

i [ouer] O V3veHeHe R-kBaapar

O [oBepUTENbHbIE UHTEPBAIbI
YPOSiinb5:[5d ]

M OnwucatenbHble CTATUCTUKN
[ yacTW4Hble MYacTHbIE KOPPENsLMM

) Marpuua KosapuaL i O [OviarHOCTVIKV KOJUIMHEapHOCTU

OciaikH -
O AYPMH-YOTCOH
C3 AyarHocTvika 10 Hab/MIoAEHNAM

(*) 6o0pochkl 3a Npeaenamn. [3~  ~ cTaHOapPTHLIX OTKNOHEHUAMY;

O gee HabnoaeHVs

MpogomkuTL OTmeHa

Puc. 18.2. inanorosoe OKHO JIMHelHaa perpeccus: CTatncTukn

[anee NosicHEHO Ha3HayeHVe Hambornee BaXHbIX (hNAXKKOB AVA/IOrOBOr0 OKHa JIMHeliHaa pe-

rpeccust: CTaTuCTUKM:

» [osepuTtenbHble NHTEPBa/lbl — BKKOYAET B BbIBOA, A5 KO3 DULNEHTOB B fOBepUTENbHbINA
UHTepBas 95 %;

» MaTpuua KoBapuauuwii — reHepupyeT Tabnuuy, nog, rNaBHOM AnaroHaiblo KOTOPoW pac-
MosIoXeHbl KoBapuaLun, Ha FaBHOM AvaroHanM — AUCMepcun, a Hag, rnaBHol avaroHa-
Nbl0 — KOppensuuu;

» l3veHeHne R-kBagpaT — A1 MEeToAoB BknoueHue u Laroebili oT60p yKasbiBaeT M3MeHe-
HUA KoahpuumeHTa K 1 Npu BBEAEHUN HOBLIX NEPEMEHHbIX B YpPaBHEHUE perpeccuu;

» OnucaTenbHble CTaTUCTUKN — BK/IKOYAET B cebs cpeaHne 3Ha4yeHna nepemMeHHbIX, CtTaHaapT-
Hble OTK/TIOHEHUSA, a TaKXXe KOPPEenALuMOHHYH MaTpuuy,

A [MarHOCTVKM KOJI/IMHEapHOCTN — yCTaHaBMMBaeT Ha/Mume KON/MHeapHocTen (Koppens-
unii, 61nM3Knx K 1) mexay nepeMeHHbIMU.

L enuok Ha kHomnke COXpaHWTL B AMA/IOrOBOM OKHe JIMHeliHas perpeccusl NpUBOAUT K OTKPbI-
TMIO AMaNIOrOBOrO OKHa JIMHelHas perpeccus: CoxpaHuTb (puc. 18.3). B HeM MHOXECTBO dhax-
KOB, Ha3BaHMA KOTOPbIX, KaK NPaBuio, NpeAcTaBnaoT 3arafky Aaxe A5 MoAei, NCKYLWEeHHbIX
B mateMatmke. OHAKO HEKOTOPblE BeCbMa MOJ/e3HbI.
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» C nomolbo nons 1 naxkoB M3 obnactm VHTepBasibl NpeackasaHusi MOXHO WU3MEHSITb
YMCNo MPOLEHTOB B [OBEPUTE/ILHOM WHTEPBasie A/ CPeAHUX UAN OTAE/NbHBIX 3HAYeHUI
(no ymonuaHunio 95 %).

> ®dnaxku B 06nact PaccTosHUs NpefocTasnsioT 3 cnocoba namMepeHns paccToaHUA MeX-
Ay obbektamu (CcM. rnasy 22).

HakoHel,, paccCMOTpUM AManoroBoe OKHO JIMHeliHaa perpeccus: MapameTpbl (puc. 18.4). 3To
OKHO OTKpbIBaeTCsa Npu Lenyke Ha KHorke NapameTpbl B OKHe JIMHENHas perpeccus.

*

KpuTepuu Wwarosoro otéopa

* /cnarns308ab BEPOTHOCTL H

BkntoueHue: 1,05  j Vckiouenve: 110

O Vcnonb3oBatb F-3HaveHne
Bkntouenve' [3,84 Vckntovenwne: [5jl~~j

@ BKNOUUTBL BYpaBHEHWNE KOHCTaHTY

MponyuweHHbIX 3HaYeHnin e
PVierniouars HabnoaeHUs Lienmkom
|0 Vickniouats HabntofeHwst NonapHo

|O 3ameHUTb cpeaHM

Puc. 18.4. AnanoroBoe OkHO JInHerHas perpeccust: MapameTpsbl

®naxoK B/IOUMTb B YypaBHEHWE KOHCTaHTy YCTaHOB/IEH MO YMOMYaHUIo, U 6e3 BeCKMX Ha TO
NpUYnMH CHUMaTb ero He pekomeHayeTcsi. MNepekoyatens Kputepum warosoro otéopa no3so-
nseT ynpaBnaTh BbIMO/HEHMEM METOAO0B BkitoueHwe, VcknoueHre 1 Larosbii ot6op. B none
Br/toueHVEe Bbl MOXeETe yKa3aTb NMOPOroByH BE/IMYUHY 3HAYMMOCTU A5 BKIHOYEHUS MEpPEMEH-
HbIX B ypaBHeHMe perpeccun (Mo ymonyaHuto 0,05), a B none VicknoueHre — Ans UCKNHYEHUS
nepemMeHHbIX (Mo ymonyaHuio 0,1). Mepekntoyatens MpoOMyLeHHbIX 3HAYEHWI MO3BONSET Bbl-
6paTb cnocob 06paboTKM OTCYTCTBYHOLLMX 3HAYEHU (CM. pasgen «O6paboTka NPonyLEeHHbIX
3Ha4YeHu» B rnase 4).

Janee npuBefeHbl Aga npvmMepa (warn 5 1 5a), B NEPBOM U3 KOTOPbIX BbIMOSHAETCS MHO-
YKECTBEHHbI PErPECCUOHHbBIA aHa/IM3 C yYacTUEM 3aBUCUMOV MEPEMEHHOl MOMOLLb U MSTU
NpeAvKTOPOB: CUMMATVS, NPO6/iemMa, aMMaTus, nosb3a 1 arpeccust. s cocTaBneHNs ypaBHEHNS
perpeccun BOCMoJsb3yeMCcsl YCTaHOB/IEHHbIM MO YMOJTYaHMI0 METOAOM [MpUHYAWTENbHOE BKIIHO-
yeHve. Bo BTOpPOM mnpumMepe Mbl MCMOJb3yeM HEKOTOPbIE M3 OMUCAHHLIX paHee NnapamMeTpoB
1 nowarosbli MeToA, LLlarosblii oT60p.

WAl 5 Mocne BbINOMHEHUA Wara 4 y Bac AO/MKHO OblTb OTKPbLITO AMa/IOrOBOE OKHO JINHEN-
Haa perpeccust (cm. puc. 18.1).
1 UWenkHnTe cHayYana Ha NepeMeHHOM MOMOLLp, YTOObl BbiAENUTL ee, a 3aTeM Ha
BEpXHEell KHOMKe CO CTPEesIKOM, UToBbl NepemMecTUTb NePEMEHHYIO B Mnone 3aBucu-
Masi nepemMeHHas.
2. WenkHUTe cHavana Ha nepeMeHHOM cvMnatus, YTobbl BbIAENUTL €e, a 3aTeM Ha
BTOPOW CBEPXY KHOMKE CO CTPESIKOM, YTOObl NepeMecTuUTb MEePEMEHHYI0 B Mose
HesaBmcrMble nepemMeHHble.
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3. TMosTopuTe nNpeabiayllee AercTBme ANa nepeMeHHbIX Npobnemva, amnaTyis, nons3a
1 arpeccus.
4. UenkHuTe Ha kHomnke OK, YTOGbl OTKPbLITb OKHO BbIBOAA.

B pesynbTaTe nporpaMmma creHepupyeT AaHHble, NokKasblBalolw e, Kakas U3 He3aBUCUMbIX Me-
PEMEHHbIX OKa3blBaeT Hanbonbliee BAUAHME Ha 3aBUCMYHO MNEepeMEHHYH0.

B cnepytowem nprvMepe Mbl NMPOBEAEM PErPEecCUOHHbIN aHa/IM3 € yd4acTUEM TeX e NepemMeH-
HbIX, YTO U B MpeaplayLleM, ogHako 6yAeM UCnofb3oBaTb MeTog, Larosbii oT6op, BKIHOUMM
B pe3y/nbTaT CTaTUCTUKU ANS KO3(MULMEHTOB B, onucatenbHble CTaTUCTUKN W XapaKTepu-
CTUKN MOAenu.

Mocne BbINOMHEHWA Wara 4 A0MKHO ObiTb OTKPLITO AMANIoroBoe OKHO JIHelHas pe-
rpeccusi (cM. puc. 18.1). Ecnum Bbl YKe ycrenu nopaboTarb C 3STUM OKHOM, OYMCTUTE
€ro LLe/TYKOM Ha KHorke C6poc 1 BbINOIHUTE cneaytoLve AeincTeus:

1 UlenkHUTe CHayasia Ha NepemMeHHOM MOMOLLb, YTOObl BblAENUTL €e, a 3aTemM Ha
BEPXHEl KHOMKEe CO CTPESIKON, YTOObI NepemMecTTb NepeMeHHyH0 B Mose 3aBucu-
Mas rnepeMeHHas.

2. UlenkHUTe cHayasia Ha MepeMeHHol cumMnaTysi, YTobbl BbIAENUTL ee, a 3aTeM Ha
BTOpOi CBEpPXY KHOMKE CO CTPESKOW, YTOObI NMepemMecTuUTb NMepeMeHHyHo B rose
HeszaBrcMblE MepeMeHHbIe.

3. lNoBTOpUTE Npeapiayllee AelicTBre A9 NePeMeHHbIX NpobremMa, aMnaTns, noss3a
1 arpeccys.

4. B packpbiBatoliemMca cnucke Metog BebiGepuTe NMyHKT LLaroBbii otoop.

5. LenkHuTe Ha KHornke CTaTUCTUKW, YTOObl OTKPbITh AVA/IOFOBOE OKHO JIMHeliHas
perpeccus: Ctatmctviki (cM. puc. 18.2).

6. YcTaHoBuTe (hnaxkok OnumcaTesbHble CTaTUCTVKU U LLENKHUTE Ha KHorke [Mpogon-
Wb, YTOObI BEPHYTLCS B ANAIONOBOE OKHO JIMHelHas perpeccus.

7. LenkHuTe Ha KHomnke COXpaHWTb, YTOObl OTKPbITh AVNANIOrOBOE OKHO JIMHeliHasA
perpeccus: CoxpaHuTb (Cm. puc. 18.3).

8. YcTaHoBUTE (h/TaXKOK HecTaHAapTU30BaHHbIE Y LLIENIKHUTE Ha KHOTMKe Mpoao/mknTb,
UTO6bI BEPHYTLCS B AMA/IOrOBOE OKHO JIMHeliHas perpeccus.

9. LenkHuTe Ha KHonke OK, YTOGbl OTKPbITL OKHO BbIBOAA.

B pesynbTate BbINOSIHEHWUS NPUBEAEHHBIX UHCTPYKLUI ByAyT creHepupoBaHbl AaHHble, MOo-
3BONIAKOLLLME CYAUTHL O TOM, Kakasi U3 HE3aBUCUMbIX NMEePEeMEHHbIX OKa3blBaeT HanbosbLlee BU-
sIHMe Ha KpuTepwuii. MNpu cocTaBNeHMN YpPaBHEHUS PErpeccum cHavana B Hero BK/OualTcs
rnepemMeHHble, Ybsl YacTHas koppensyms ((}) ¢ 3aBUCMMOIN NMepeMeHHOW MMEET YPOBEHb 3HAUU-
MOCTU He Bbile 0,05. Ecnn 3aTeM OGHapYXWUTCS, UTO KakMe-mbo M3 BK/IHOUYEHHbIX NMepeMeH-
HbIX OGHapPYXXMBalOT HOBbIM YPOBEHb 3HAYMMOCTU, NpeBbiwarowmin 0,1, OHN UCKIYaTCa 13
ypaBHeHUsl. Kpome TOro, B pe3ynbTaTe BbINMOJIHEHUSI NpoLeaypbl OyAeT co3aaHa nepemMmeHHas
ONA XpaHeHns NPOrHO3MpyeMbiX 3HaYeHWA NepeMeHHON MOMOLLb, pacCYMTaHHbIX MO COCTaBs-
NIEHHOMY YpaBHEHUIO perpeccun. B okHe BbIBOAA Bbl TAKXKE CMOXETE HAiTU KOPPENSALMOHHYHO
MaTpuLy 418 BCeX NepeMeHHbIX U onucaTeNbHble CTaTUCTUKM.

Mocne BbiMOMHEHWA WaroB 5 1 5a Nporpamma aBTOMaTUYeCKM aKTUBU3MPYET OKHO BblBO-
0a. [ina npocMoTpa pesy/nbTaToB NpuY HEO6XOAUMOCTU MOXHO BOCMO/b30BaThbCs BEpPTUKaSIb-
HOi N TOPU3OHTasIbHOI MofocamMmy NPOKPYTKM. O6paTuTe BHUMaHWE Ha CTaHAapTHY0 CTPOKY
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MEHI0 B BEpPXHel 4acTy OKHa BblBOAA: ee MPUCYTCTBUE MO3BONSET BbIMOMHATL M06ble CTaTU-
CTUYEeCKMe onepauum, He nepeknoyascb 06paTHO B OKHO pefakTopa AaHHbIX.

[MpenctaBneHne pesynbLTaToB

MHO>EeCTBEHHbIi PerpeccuoHHbIli aHanms

MpeacTaBneHHble Ha pyc. 18.5 AaHHble reHepupyrTCs NPOrpamMmmor Npu BbINOMHEHUM wara 5.
B Tabnuuax npeacTasneHbl He BCe, a TOMIbKO OKOHUYaTeslbHble pe3ynbTaTbl. [na yao6eTea Boc-
NpusaTus BuU3yasbHas hopma HeKoTopbIX Tab/nL, HEMHOFO M3MeHeHa 6e3 yuwep6a ans ux co-
nepXxaHus.

B ypaBHeHMe perpeccun BK/OUYEHbI BCe NATb NPeanKTOpPoB. KOadh(pULUNEHT MHOXECTBEHHOM
Koppensauum R oTpaxaeT CBA3b 3aBUCUMOW MEpPEMEHHO MOMOLb C COBOKYMHOCTbIO He3a-
BUCUMBbIX MepemMeHHbIX U paBeH 0,598. 3HaueHue R2 coctaBnsetr 0,358 M nokasbiBaeT, 4TO
35,8 % pucnepcMn NepeMeHHolr MoMoLs OOYC/I0BNEHbI BANAHMEM MpeaukTopoB. CTaHaapT-
Hble KO3(ULMEHTbI PErPECCUN P OTPKAKT OTHOCUTENbHYKO CTEMEHb BANAHUS KaXXA0ro u3
npeauKTopoB, HO HW OOAMH N3 HUX He AO0CTUraeT cTaTUCTMYecKkol 3Haummoctu (p > 0,05).
CnepoBatenbHO, BKIa4, NPeAnKTOPOB B OLLEHKY 3aBMCUMMOM NMEPEMEHHO He MOXET ObiTb MH-
TepnpeTupoBaH 1 pe3ynbTaT UMeeT COMHUTENbHY LeHHOCTb.

CBOAKN AN MOAenu

CKOPPEKTVPOBaHHbI Crp, owmbka
Mopgernb R R ksBagpar R ksagpar OLIEHKN
1 598" ,358 277 8,627

a MpeayiKTopbl, (KOHCTaHTa) aMmnaTvs, NPo6Gema, Nomnb3a, CUMMaTus,
arpeccvist

JAMCNepCcuoHHbIA OHNNN36

Cymma CpegHuii
Mogens KBaparToB CT.CB. KBaapar F 3Hu.
1 Perpeccusi 1657,676 5 331,535 4,454 ,003n
Ocratok 2977,128 40 74,428
roro 4634,804 45

a. MpeanKTopb!: (KOHCTaHTa) amMnaTusa, Npobnema, Nosb3a, cMNaTKs, arpeccus

b. 3aBncumas nepemMeHHasa MnomoLlp

KoadhcpbuymneHtol3

CraHaapTu3
OBaHHble
HecTaHaapTU30BaHHbIE koadhmLe
KO3(PLVIEHTI HTbI
Mogens B Crpg, owmbka bera t 3HY.

1 (KoHcTaHTa) -8,709 8,475 -1,028 ,310
cuMnarus 844 527 227 1,601 117
arpeccus 832 619 192 1,344 186
nosib3a 1,029 ,626 226 1,643 .108
npo6nema 572 ,506 ,162 1131 ,265
amnaTuna 978 1,198 ,116 .816 419

a 3aBvcMMast MepeMeHHas: NMomMoLLb

Puc. 18.5. dparmeHTbl OKHa BblBOAA MOC/e BbINOMHEHWA LWara 5
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3meHeHMe nokasaTeneli Npu nowarosom A06aB/ieHnN
nepemMeHHbIX

MpeacTaBneHHble Ha puc. 18.6 pe3ynbTaTbl FEHEPUPYHOTCS MPOrpaMMoli Mpy BbIMOSHEHUN
wara 5a. Kak v B npeaplaylieM cryyae, Mbl MakCUMa/lbHO afanTUpoBanivi UX AN1S Nydllero
BOCNPUATUS. MoNyYeHHble JaHHble MOKa3blBalOT, KAKMM 06Pa3oM U3MEHSINCh XapaKTepucTu-
KW PErpeccUOHHONo aHasiv3a npu noaTanHoM BK/IOUYEHMUM HOBbIX MPEAUKTOPOB B ypaBHEHWe
perpeccun.

C BO3pacTaHWeM vncna NpeavKTopoB 3HadeHus R, R21 ucnpaeneHHoe 3HadeHne R' Bo3pacTa-
10T, B TO BPeMs KaK 3HauyeHue CTaHAapTHOW OLNGKN y6biBaeT. Ta e TeHaeHUus HabnoaaeTcs
M B OTHOLWUEHMM unUcna cTerneHei cBo6oabl, CyMMbl KBaApaToOB U CPeAHEro KBaapaTos.

Kak MOXHO BMAETb, B pe3y/bTaTe NPYMEHEeHMs MowaroBoro Metoga v3 NATu npeaviktopos
B YPaBHEHME perpeccun BK/IOYEHbI NULlb TP (Mogens 3): cumnaTus, arpeccus U nonb3a. Ko-
ah(pLMNEHT MHOXECTBEHHOI Koppensumm R OTpaxaeT CBA3b 3aBUCMMOW MepemMeHHOWn mMo-
MOLLb C COBOKYMHOCTbIO HEe3aBUCUMbIX MepeMeHHbIX U paBeH 0,571. 3HauyeHue R2cocTaBnset
0,326 1 nokasbiBaeT, 4To 32,6 % AUCNepcrm NepemMeHHON MOMOLL O6YCNOBAEHbI BIUSHUEM Mpe-
AnKTopoB. CTaHOapTHble KO3(ULMEHTbI perpeccum BABAAKTCSA CTATUCTUYECKN A0CTOBEPHbI-
MW, YTO MO3BOMISIET MHTEPNPETMPOBAaTL OTHOCUTENbHYIO CTEMEHb BAUAHUA KaXKAO0ro u3 npeau-
KTOPOB; ANs1 NnepeMeHHoi cumvnatust p = 0,278, a AN NepemMeHHbIX arpeccmns 1 nosnb3a p = 0,276
n p = 0,269 coOTBETCTBEHHO. KaxxAas U3 He3aBUCMMbIX MePeMeHHbIX BHOCUT NPUMEPHO oAuHa-
KOBbI BK/a/, B OLEHKY 3aBUCUMOW NepeMeHHOM 1 KoppenupyeTt ¢ Heli NONOXUTENbHO.

Ceoaka gns mogenu*

CkoppekTn

POBaHHbI Cra, owmbka
Mopgenb R R kBapgpar R kBapgpar OLIEHKN
i 416 173 154 9.335
2 .508 .258 224 8941
3 571 .326 278 8,622

d 3aBucvMas NepemMeHHast: MoMOLLpb

AncnepcuoHHbIi aHanns*

Cymma CpegHuii
Mogenb KBapaToB CT.CB. KBaapar F 3Hu.
3 Perpeccust 1512,813 3 504,271 6.784 ,001f
QOcrarok 3121,991 42 74,333
Viroro 4634.804 45

¢ MpeavKTopbl (KOHCTaHTa) CMMaTLs, Mosb3a, arpeccus

d-3aBMcuMan nepeMeHHas: NMoMOLL

KoachpuuneHntbl
CraHaapTu3
OBaHHble
HectaHaapTn3oBaHHbIe koadhchmLme
KOathhLIMEHTbI HTbI
Mogens B Cra, owmbka beta t 3H4

3 (KoHcTaHTa) -5.315 8,075 -.658 514
cmMnarus 1.033 .500 .278 2,065 .045
nosb3a 1.257 ,603 276 2,083 ,043
arpeccus 1,168 .567 ,269 2,059 ,046

Puc. 18.6. ®parmeHTbl OKHa BbIBOAA MOC/E BbINOMHEHUs Lwara 5a
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TepMuHonorusa, ncnonb3lyemas nNpun BbiBoAe

[anee gaHa TpakToBKa TEPMMHOB, MCMO/Mb3yEMbIX MPOrPaMMoii B OKHe BbIBOAA:

N BeposTHOCTb F-BK/IHOUYEHUS — MaKCMMasibHbl/i YPOBEHb 3HAUMMOCTU MEepPeMEHHbIX, BBOAMW-
MbIX B YpaBHEHME perpeccun, B AaHHOM cflydae pasHbIi p = 0,050.

» R — KOI(P(PULMEHT MHOXECTBEHHOW KOppenauun, oTpaxawouuii CBA3b COBOKYNMHOCTU
NPeAVKTOPOB CUMMATKS, arpeccusl U Nnosb3a ¢ KpUTepuem MOMOLLb.

~ R kBagpatr — KoahumumeHT getepmuHaumn (K2, paBHbIvi fone gucnepcum 3aBUCUMON
nepemMeHHOW MOMOLLb, OGYC/IOBIEHHOW BMAHUEM HE3aBMCUMMbIX MepeMEHHbIX CUMMAaTWS,
arpeccust 1 norsb3a.

» CKOpPEeKTUPOBaHHLIA R KBagpaT — vcnpasneHHas BennunHa K2 BenuumHa K2 mcnonb-
3yemasi B pacueTax, Ha MpakTUKe O0Ka3blBAeTCS HECKOJ/IbKO 3aBbILIEHHO. VcnpaBneHHas
BefIMuMHa R26/1MXKe K peasibHbIM pe3y/ibTatam.

» Cra owmbKa OUeHKM — B Tabnuue CBoaKa 4/ MOAENN CTaHAAPTHOE OTK/IOHEHMWE OXuaae-
MOro 3HaueHusi nepeMeHHol nomollb. Kak BUAHO M3 NPUBOAMMBIX AAHHbLIX, C A06aB/ne-
HMEeM Kax[ol HOBOI He3aBMCMMOI MepeMeHHOW B ypaBHEHWe pPerpeccun ata BemumHa
YMeHbLIaeTCs.

» Perpeccusi — cTaTUCTUKA, OTpaxarwLlas BNUsAHME NPeANKTOPOB Ha 3aBMCUMYHO MepeMeH-
HY0.
Y Ocratok — cTaTUCcTUKa, oTpaxarollas BHellHee (He 06ycnoBneHHOe nNpeAnKTopamMm) BAu-
AHME Ha HEe3aBUCMMYI0 MepeMEHHYI0.
Y B — HecTaHAapTU3UpOBaHHble KO3IMULIMEHTbI U KOHCTaHTa yYpaBHEHUSI perpeccumn, cBs-
3bIBaOLLLETO KPUTEPUIA N NPeANKTOpPSI:
nomowp N =-5,3147 + 1,0328 (cumnatua) + 1,1676 (arpeccusi) + 1,2569 (nonb3a).

» Cia. owmbka — B Tabnunue KoaddmumeHTbl ABNSeTCAa MepPo cTabuibHOCTU KoadhuumeH-
TOB B 1 paBHa CTaHAAPTHOMY OTK/IOHEHUIO UX 3HAYEHW, pacCUMTaHHbIX A5 60/MbLIOro
yncna BbI6GOPOK.

N beTta — CTaHOapPTM30BaHHbIN KO3hdMUMeHT perpeccumn (P), npeacTaBnswoLnii coboii Ko-
aphmumeHTol B AN He3aBMCUMbIX MNepeMeHHbIX, NpeacTaBfieHHbIX B r-wkane. Ana nn-
HeWMHbIX B3aumogencTeuii P no abcontoTHOMY 3HaYeHUI0 He MpeBocXoauT 1, Ans KpuBoO-
NINHEeRHbIX B3auMOAENCTBMIA 3TO YC/I0BUE He iIBNsieTCst 06a3aTeslbHbIM.

» t—OTHOWweHne KoahhuLmeHTa B K cBoel cTaH4apTHOM OWnGKe.

~  BeTa BK/OUEHMs — 3HaueHusa KoaduumeHTa P Ans nepemMeHHbIX, He BK/IIOUYEHHbIX B ypaB-
HeHWe perpeccun B NPearnosioKeHNM, YTO OHM B HErO BK/IHOYEHBI.

A YacTHaa Koppensums — KO3PMULIMEHTbI YacTHOW KOppenauumn Ans nepeMeHHbIX, BXOAs-
LWMX B ypaBHEHME perpeccun. Hannume B 3TOM YpaBHEHUM HECKObKUX KOPPEenmpyoLmx
nepemMeHHbIX B3aMMHO CHUXAET MX YaCTHYI KOppensumio.

3aBeplleHne aHannsa un BbiXonq
N3 NporpamMmmbl

OTpeaakTupyiite coAepXnUmMoe OKHa BbiBOAA B COOTBETCTBUM CO CBOMMW MpPeAnoyYTEHUSMU:
CKpOIiTe NULLIHIOW MHOopMaLMIo, ucnpasbTe TabnuLbl U np. (cM. pasaen «OKHO BbIBOAA U €ro
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penakTMpoBaHue» rnaebl 2). 3a UWHCTPYKUUAMK MO pefakTupoBaHUo rpamkoB obpaTuTech
K rnase 5.

Onsa panbHelwero Mcnonb3oBaHWA pe3ynbTaTa Bce COAEPXKMMOe OKHa BblBOAA UK ero dpar-
MEHTbl MOXHO COXpaHuUTb B (paiine *.spv, aKCmopTupoBaTb B APYyron cdopmaT (Hanpumep,
Word), nepeHect B fokymeHT Word mnu BbiBECTM Ha nevaTb (MOAPOGHOCTM CM. B pasgene
«CoxpaHeHue, 3KCMopT, NepeHoC N nevyaTb pe3ynbTaToB» rasbl 2).

[na BbixoAa M3 NporpamMmmsl BoibepuTe B MeHI0 daiin komaHay Bbixoa,

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

19 AHa/IM3 HaadeXXHOCTU

246 KoappununeHT ansha

247 HafeXXHoCTb NMOMOBUHHOIO pacLuensieHns

247 MowaroBble anropnTMbl BblYUCIEHWNT

252 MNpencTtasneHne pesysbLTaToB

256 3aBeplUeHne aHannsa n BbIXon 13 Nporpammsbl

AHanu3 HafeXHoCTW, paccMaTpuBaeMbIii B 3TOM rnase, MMEeT OTHOLLUEHME K HaAeXHOCTU UN3-
MEpPEHU B MCUXONOMMN N APYTUX COLMasIbHbIX HaykaxX. 3TOT aHann3 elle U3BeCTeH Kak aHa-
nn3 3agaHnii (NYHKTOB TecTa) U NpuMeHseTca Ans otéopa Hanbosee NMpUrogHbIX BOMPOCOB
WM 3a0aHnii U3MepuUTeNbHOW MeTOAMKM (BOMPOCHUKA, aHKeTbl, TecTa). O6bIYHO Mpu paspa-
60TKE METOAMKW CHavasla COCTaBMAKT ee NpeABapuTesbHbIM BapuaHT, BKAYaloWwnii B cebs
M36bITOYHOE KOIMYECTBO 3afaHuii (MYHKTOB), KOTOPbIA OonNpobyeTcs Ha [OCTaTOMHO npeacTa-
BUTENbHOW BbIGOPKE PECNOHAEHTOB. 3aTEM MPOBOAAT aHa/IM3 HAZEXHOCTU, KOTOPbI MO3BO-
nseT Npy NMOMOLLW MHOTFOYMC/IEHHbIX KPUTEPUEB UCK/THOUYNTL HENnoaxoasLime 3aaHns.

Mbl KOCHeMcsi ABYX MoOKasaTesieii HafeXHocTu: KoahguumeHta KpoHbaxa (Chronbach),
o603Hayaemoro 6ykBoi a (anbga), U HageXHOCTU MOMOBUHHOIO pacuienneHmsa (split-half
reliability). CywecTByoT 1 Apyrve TuUnbl HAAEXHOCTU, O4HAKO OFpaHUYMMCH NNWb UX YyNo-
MVWHaHWEM B pasfenie MollaroBbiX MNpoLeayp, a OCHOBHOE BHMMaHWE COCPeAoTOYMM Ha Hawu-
6onee ynotpebuTtensHoM KoadduumneHTe a. ocne onucaHuii AByX BUAOB HaAEeXHOCTU NpU-
BeZEM MpPUMepPbl, WINIKOCTPUPYIOLIME UX NPUMEHEHNE.

KoachdpumnymeHTt anbga

KoathhnumeHT a aBnseTca Mepoil BHYTPeHHel cornacoBaHHOCTW, MW OAHOPOAHOCTU, n3Me-
puTenbHOW WKanbl. Kak npaewio, a NexuT B npegenax ot 0 4o 1, ogHaKo MOXET NMpPUHMMaTb
N oTpuLaTesnbHble 3HauyeHus. MNocnegHve cBUAETENbCTBYOT O TOM, YTO YacTb 3/1IEMEHTOB, Un
MYHKTOB, LWKa/bl N3MepPSET MPOTUBOMOJIOXKHbIE Be/IMUYNHBI. YeM 6vmke KOahULMEHT a K 1,
TEM Bbllle BHYTPEHHSsi COrfacoBaHHOCTb CUCTEMbl 3afaHnii. KoaduumeHT a MOXHO pac-
CMaTpMBaTb KakK MokasaTeflb KOpPpensuun Mexay WU3MepeHHbIMU Mpu3Hakamu Ans BblGOPOK
paBHOro obvema. Ecnu, K npumepy, coctaBuTb 10 TeCcTOB C COTHeli CryyaiHbIX BOMPOCOB
13 6aHKa AaHHbIX o6bemom 1000 BOMPOCOB, KO3h(MUMEHT a ByaeT XapakKrepusoBaTb KOp-
pensuuio Mexay aTumm Tectamn. dopmyna Ana BblYMCNEHUS KOAhPULMEHTA a BbIrNSOUT
cneayoL MM 06pa3oM:

kr
a 1+(*-Dri

rae K — 4ncno NyHKTOB WKasbl; I — CPEAHUIA KOIPMULMEHT KOPPENaumMm Mexay Kakabim
NMYHKTOM W CYMMOI OCTa/lbHbIX MYHKTOB.
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N3 npuBeneHHO! hOpMynbl crneayeT, UTO KO3(MULMEHT a BO3pacTaeT Kak C yBe/MYeHUeM
uMcna NYHKTOB LWKasbl, TaK U C YCUIEHNEM KOPPEeNaunn Mexay nyHKTamu.

MpumeHeHVe anbgbl KpoH6axa OcHOBaHO Ha MoAenu, Npegnonarawollen Hannuvue 60nbluen
avcnepcun y 6onee HaZleXXHOro TecTa: YeM HafexHee TecT, TeM 60rblie YyBCTBUTENbHOCTb
(pasnnumTenbHas cnocobHOCTb) NYHKTOB TecTa.

Ecnn B MeToAMKe MPUMEHSIOTCA 3afaHusi AUXOTOMMYECKOro Tuna (4a — HeT, NpaBuU/lbHO —
HenpaswW/bHO), hopMyna AN1s BbluMcneHna KoaduymeHTa a KpoHbaxa (Chronbach) ctaHo-
BUTCA naeHTnyHa dopmyne Kotogepa — PrnuapgcoHa (Kuder & Richardson).

Hane>XHOCTb NMo/I0OBUHHOTO paclernjieHnsa

HafeXHOCTb MOSIOBUHHOIO pacLLensieHns BblYUCASETCA B C/lydae, Korga Ynmcrio 3/1eMeHTOB
[0CTaTOYHO BE/IMKO A1 TOro, YTo6bl MOXHO 6bIN10 pas3fennTb WKany nononam. PaccmMoTpum
TecT 16 NNYHOCTHbIX cBOMCTB PalimoHaa Kettenna. OH cocTouT M3 187 BOMPOCOB, U3 KO-
TOopbiX OT 10 oo 14 BONpPOCOB OnpeAenatoT ogHO M3 16 cBoiicTB. PasymeeTcs, Oblio Obl 6ec-
CMbICNIEHHO AennTb Ha ABe MOM0BUHbLI Bce 187 BOMPOCOB, MOCKOJ/IbKY B KaXKA0W MONOBUHE
OKas3asiocb 6bl MHOXECTBO BOMPOCOB, OTHOCALMXCSA K pasHbIM CBOWCTBaM, a ClefoBaTesbHoO,
HeconocTaBuUMbIX APYr ¢ Apyrom. Bonee pasymHbiM nNoaxoAom 6bi1o 6bl pa3gennTb nonosam
COBOKYIMHOCTb BOMPOCOB, M3MEPSAIOLWMNX OAHO CBOMCTBO: Hampumep, 3 14 Bonpocos, onpeae-
NAWNX TPEBOXHOCTL, B CAyYaliHOM nopsake BbibpaTb 7 M chopMUpOBaTh NEpPBy0 rpynny,
a M3 OCTaBLUMXCA — BTOPYIO rpynmny. B kauyecTBe nokasaTens HafeXHOCTUM UCMOJMb3YeTca KO-
aphmumeHT Koppensunm CnmpmeHa — BpayHa mexay AByMs 06pa3oBaHHbIMU MOI0BUHAMM.

[MowaroBble ars rOPNTMbI BbIUMNC/IEHUI

[Ans npoBefeHWs aHanMsa HaAeXHOCTU Mbl ByZieM 1Ucnonb30BaTh harin aaHHbIX TestA.sav, co-
aepxawmin 12 nepeMeHHbIX Ana 120 06beKTOB (PECNOHAEHTOB). [epeMeHHble UMEKT UMeHa
al, .., al 2 n cooTBETCTBYIOT NMyHKTaM pa3pabaTbiBaemMoi ceMaHTUYecKon LLkanbl oS OLEeHKU
cTeneHn anbTpymsma. Kaxpaas nepemMeHHasi — 3TO OLLeHKa PecroHZeHTOM ApYyroro 4esioBeka
no Hamnumio (1 — pa) nnm otcyTcTBuo (0 — HeT) y Hero ogHon 13 12 xapakrepuctuk. Cnum-
COK 3TUX XapaKTepUCTUK (MpunaraTenbHbiX) Bbl MOXeTe HaliTu B pasgene «lpeactaBneHune
pe3ynbTaToB».

UTo6bl MPUCTYNUTL K aHaNN3y HafeXHOCTU, CHavyana Hy>KHO BbINMO/IHUTL TPWU NOATrOTOBUTE b-
HbIX Wara. 3TU Wary no3BosAT NOAroTOBUTbL pabounii dalin AaHHbIX, 3aMyCcTUTb NpPoOrpaMMmy
IBM SPSS Statistics 20 n oTKpbITb haiin (B AaHHOM cnydae TestA.sav). [owaroBble MHCTPYKLUUN
LN 3TOro npougecca npveedeHsbl B rnase 4 (c. 55), a NoApo6Hble pasbsiCHEHUA — B rfaBe 2.

Mocne 3aBeplUeHns wWara 3 Ha 3KpaHe A0/HKHO NMPUCYTCTBOBATb OKHO pefakTopa AaHHbIX Co
CTPOKOW MEHIO U 3arpyXXeHHbIM haiinom TestA.sav.

AT 4 B meH0 AHanu3 BbibepuTe KomaHay LkanvposaHue »AHaM3 HaaexHoCTU. OTKpOeT-
€S ANaioroBoe OKHO AHarn3 HagexHoctn (puc. 19.1).

MapameTpbl KOMaHAbl aHaNM3a HaAeXHOCTM HacTpamBaroTcs NpU MOMOLUM ABYX AMA/OroBbiX
OKOH: OCHOBHOIO, N306PaXXeHHOro Ha puc. 19.1, n AHann3 HaaeXHocTu: CTaTucTukm (puc. 19.2),
OTKPbIBAOLLErOCs MOc/e Wenyka Ha KHomnke CTaTUCTUKW.
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OCHOBHOE OKHO KOMaHAbl AHa/IM3 HAAEXKHOCTVM MOYTU HE OT/IMYaeTcs OT AMANIOroBbIX OKOH
60/IbLINHCTBA KOMaH/, cTaTUcTMyeckux npoueayp SPSS. Cnesa pacnofioXeH CrvcoK A0CTyn-
HbIX MEepeMeHHbIX TeKylllero aina AaHHbIX, a BHU3Y HaxoAsdTcd 5 cTaHAapTHbIX KHOMOK.
Mone MyHKTbI NpeAHa3HauYeHo A/ BBOAA VMEH MEPEMEHHbIX, BKIOYAEMbIX B aHAIN3 HAZeX-
HOCTW.

AHanuns HagexxHocTu *]

MYHKTbI
Y CTartncTuku..

# senukogywHbiii [a1]

N rymaHHbIii [a2]

# uenoseuHbiit [a3]

4? nv6epanbHbiii [34] |

/ dpranpoi=] -
$ sxanoctnmesiit [a6]

$ yuactmsbiii [a7]
& Hi.nnArvnuull 1r.0N

Mogernb:

MeTka LKa/b!:

J Qe j ormena JJ cnpaska J

Puc. 19.1. Aivanorosoe OKHO AHaNIN3 HaOEXHOCTN

PackpblBatoLmiica cnncok AAodesns No3BosAeT 3a4aTb MOAE/b aHaNIM3a HAAEXHOCTU, Mo YMO-
yaHuIo BbIGPaH NYHKT Anbia. [anee NpuUBOAATCA ONMMUCAHUS OCTa/lbHbIX MYHKTOB CMMCKa:

» PacuienneHus nononaMm — nporpaMva pa3tuBaeT NepemMeHHble Ha 2 rpynmbl B Nopsake mx
nepeyncneHuns (YNCNo nepemMeHHbIX B rpynnax O4MHaKoOBO, €Cnun O6LLee X YNCO0 YETHO,
B NPOTUBHOM C/lydae nepsasi rpynna cooepXuT Ha ofHY NepeMeHHyH 60/bLLEe) N CpaBHU-
BaeT 3TW rpynmnbl MeXay COb0i.

lyTMaHa — aHa/IM3 OCHOBaH Ha ornepauun BblYMCNEHNA HMKHUX FpaHunL,.

MapannenbHas — aHaau3 NPOBOAUTCA B NPEANOSIOKEHUN, UYTO BCE MepemMeHHble MMetoT
paBHble Aucnepcun.

» Crporo napannenbHas — aHan3 MpPoBOAMTCA B NPeANosIOKEHNN, YTO BCE MEepPeMEHHble
MMET paBHble cpefiHNe 3HauyeHUsl, AUCNepcUn (PaKTUYECKUX 3HAYeHUn 1 amucnepcun
OLLUNGOK.

Mone MeTkKa LKa/lbl MO3BONSET HAa3HAUNTb UMS KAXKAO0MY 3ajaHHOMY Ha6opy NMyHKTOB U Bapu-
aHTy aHanM3a. ECIn OCTaBUTb €ro NycTbiM, TO MO YMOJ/IYAHMIO B KQUeCTBe MeTKM LWKanbl 6yaeT
MCMO/b30BaHO MMS LUKasbHble: Bce nepemeHHble.

Kak yxe ynoMmmHanocb, nNpuv wenyke Ha KHornke CTaTUCTVKM OTKPbIBAeTCA ANa/IOroBOe OKHO
AHann3 HagexHoctu: CTaTucTkn. B Hem Bbl MOXeTe 3aaTb napamMeTpbl KOMaHObl AHann3 Ha-
OexHocTn. [anee 6yayT npmBeAeHbl onmcaHua Bcex (1aXxKoB AAaHHOMO AMaioroBoro okHa, 3a
WCKIOYEHMEM TeX, KOTOpble HaxoaaTca B o6nactn Tabnvua ANcnepcnoHHOro aHanmsa. imcnep-
CUOHHbIM aHann3 (ANOVA.) n kputepuii X2 paccmaTpmBaincb HaMU paHee, KpoMe TOro, 3Tu
BUAbl aHa/IM3a BeCcbMa PeaKo UCMOoJb3YHTCA B KOHTEKCTE aHanm3a HagexXHoctu. OcTasibHble
hnaxKn nepeyncneHbl B Nopsake Mx pasmelleHus B obnactax OnucartensHble Aas, Torosble
CTaTUCTUKN, MeXnyHKTOBble. Kpome Toro, nocnegHuMn faHbl onucaHusa naxkos T-ksagpar
XoTtennmHra n Kputepuin aganTMBHOCTA ThHOKU.
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OnucaTtenbHble ansa —_ rMe)KI'IyHKTOBI:Ie....
! TKoppenauun
O Likanb! 1 M Kasapuaumm

O LWkanu, ecnv NyHKT yaasieH

NToroBble CTaTUCTUKN

O CpepgHue

O [ucnepcun O £ «purepuii

O Kosapuauumn 0 & l-kBagpar dpuamaHa

O Koppensuumn 0><!1-kBagpar KokpeHa

Q J-kBagpar XoTenmHra M KpuTepwii aganTMBHOCTM ThioKK

O BHyTpuknaccoBble KoathhnLumeHTbl koppenaumm

{ Mpogomkuts | OTmeHa 1  Cnpaska

Puc. 19.2. nanorosoe OKHO AHaNn3 HageXHOCTN: CTaTUCTUKM

» [lyHKTa — BblYUC/IEHNE CPEeaHUX 3HAYEeHN 1” CTaHOapPTHbIX OTK/TIOHEHU nepemMeHHbIX,
ydyacCcTByROLWNX B aHa/IN3e.

» LUKasbl — BK/IlOYEHWE B BbIBOJ, CPeAHEro 3HauyeHusi, AUCNepcumn, CTaHAapPTHONO OTK/IOHe-
HUS 1 pa3Mepa BbIGOPKU A/ CyMMbl BCEX MepeMeHHbIX WKasbl. Mog cyMMoi nepemeH-
HbIX MOHMMAaeTCcs CyMMa 3HadyeHuii Bcex 12 nepemMeHHbIX (MYHKTOB) ANA KaXA0ro o06b-
ekTa. TakuM 06pa3om, 06ecrneunmBaeTcs BblBOA, CTAaTUCTUK A8 NEepemMeHHO, NoyYeHHO
B pe3ysibTaTe CyMMMUPOBaHMS.

A lWKanbl, ecin MyHKT yaaneH — BK/IOUEHME B BbIBOA, A/ KaXK/A0l NepeMeHHON 3HaveHus
Ko3a(ppULMEHTA &, NOACUATAHHOIO /15 BCEW LKa/bl B MPEANONoXeHN, YTO AaHHas nepe-
MeHHas UCKtoYeHa. B 6O/bLINHCTBE CydYaeB 3TOT (DIAXOK CrieayeT yCTaHaBIMBaTb.

N CpefiH/e — BblUAC/IEHNE CPEAHUX 3HAYEHWI MO BCEM HaGMIOAEHUSM ON8 KaKOOW nepe-
MeHHOI1. B pesynbTaT BK/OUYaloTCA BCce cpeAHue 3HauYeHUs, MUHUMa/IbHOe U MakcuMaslb-
HOE 13 3TUX 3HAYEHWUi, pasMax, OTHOLLIEHNE MAKCUMa/IbHOTO CPEAHEro K MMHUMAa/bHOMY,
a Takxke gucrnepcus cpedHuxX 3HadeHnin. HecMoTpsi HA HEKOTOPYHO CMIOXHOCTb, 3TOT da-
)KOK MO3BO/ISIET MNOMYUNTb BaKHbIE AN aHaIN3a HAOEXHOCTM Pe3y/bTaThl.

» [vcnepcn — 3TOT (PNIAXKOK MOYTK aHanorndeH naxky CpefdHve, 3a TeM UCKIHOUYEHUEM,
UTO BbIYMC/IEHUS BLIMOMHAKTCS He ANS CPeAHUNX 3HAYeHWU, a Ana AUCNepCuii.

» KoBapuauuun B rpynne MTOroeble CTaTUCTVKA — BblUMC/IEHME KOBapuaumii mexay Kaxnaon
NnepemMeHHOM M CYMMOIi BCEX OCTaslbHbIX MepemMeHHbIX. B BblBOAUMbIE pe3ysnbTaTbl Tak-
e BK/I0YaloTCs cpeAHue 3HaueHus NoJyYeHHbIX KoBapuauuii, UX MUHUMYM, MakCUMyM,
pasmax, OTHOLLEHME MAaKCUMyMa K MUHUMYMY WU AMCTepCcus.

» Koppensaumm B rpynne MTOrosble CTaTUCTMKM — 3TOT (0/IQXKOK OTAMYaeTcs oT dpnaxka Ko-
Bapvauyin iMb TeM, YTO BbIYMCAIOTCS He KoBapuaumu, a koppensumu. CpeaHee Koppe-
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NAUKniA ANa BceX MepeMeHHbIX SIBNSeTCs 3HaYeHnem I B hopMy/ne BbluMceHUs Koaggu-
LMeHTa a.

» Koppensuum B rpynne MeXmnyHKTOBblE — BK/IHOUYEHMEe B BbIBOA, KOPPENALMOHHOW MaTpuLibl
AN BCeX nepemeHHbIX, yUYacTBYIOLNX B aHam3e.

» KoBapuaupm B rpynne MexnyHKTOBble — CO3/aHne KOBapUaLMOHHOW MaTpuupbl A1 Beex
nepemMeHHbIX, y4acTBYOLWNX B aHa/In3e.

» T-kBagpar XoTe//iMHra — NpUMEHeHNe MHOXXECTBEHHOIO CpaBHEHUsi Mo t-KpUTepuio ans
NPOBEPKM [0CTOBEPHOCTM Pas/Numnii cpefHUX 3HaudeHWin BCeX MepeMeHHbIX, y4acTBYHO-
LWMX B aHanm3e.

N Kputepuii aaamTMBHOCTM ThIOKUM — NMPUMEHeHVe Kputepus ANns NpoBepKn NUHEeRHoCTU 3a-
BMCUMOCTW MexAay NepeMeHHbIMU, YYacTBYOLUMK B aHanm3e.

[anee npueeaeHbl 3 NpuMepa, UAMIOCTPUPYIOLLME NPUMEHEHUE KPUTepus HagexHocTn. Ha
ware 5 NpoBOAMTCH aHa/IM3 HAZAEXHOCTM C MapaMeTpamu, MO3BOMAIOLMMUN OLEHUTb BKIAL
KaXX40ro nyHKTa BO BHYTPEHHIOIO COrlacoBaHHOCTb LWKasbl. Ha ware 5a BbINO/IHAETCA aHan3
HaZeXXHOCTU C NMPUMEHEHNEM HEKOTOPbLIX M3 OMUCAHHbLIX MapaMeTPoB. JaHHble, MNOyYeHHble
B pe3ynbTaTe BbINMOMIHEHMs wWara 5, NoKasbiBaloT, YTo ANA 12 nepeMeHHbIX HafeXHOCTb BecbMa
HeBenvKa. MO3TOMy M3 cnucka Ha ware 5a yaansoTca 3 NepeMeHHble, Hapylualuime BHY-
TPEHHIOID COr/TAaCOBAaHHOCTL LWKasbl, TEM CaMbiM MOBbLILLIAETCA ee HaAeXHOCTb. HakoHel, Ha
ware 56 BbINO/IHAETCS aHa/IM3 HAZAEXHOCTM MOSIOBUHHOMO pacwiensieHns ¢ 9 U3 12 UCXOAHbIX
nepemeHHbIX. Pe3ynbTaTbl BCEX TPEX BapMaHTOB aHa/M3a BK/IOUYEHbl B pasgen «MpeacTtasne-
HWe pe3y/bTaToB».

B cneayouiem npumepe NPOBOAMTCS aHa/IM3 HaAEXHOCTM C BK/HOYEHMEM BceX 12 MyHK-
TOB.

WA 5 Mocne BbINOMHEHMA Wara 4 JO/MKHO ObiTb OTKPLITO AVA/IOroBOe OKHO AHa/IM3 HaOEX-

HocM (cMm. puc. 19.1). Ecnm Bbl yxe ycnenn nopaboTtaTb C 3TUM OKHOM, LLESKHUTE

' Ha kHornke Co6poc.

1 TlepeHecuTe rpynny nepemMeHHbIx al, ..., al2 13 nesoro B npasoe rone. Ans ato-
ro LeNKHUTE CHavYana Ha nepeMeHHon al, YyTobbl BbIAENUTL €e. 3aTeEM HaXMUTE
knasmwy Shift u; yaepxuBas ee, LLENKHUTE Ha MepeMeHHol al2, a 3aTeM — Ha
KHOMKe CO CTPENKOM, YTO6bl MEPEMECTUTL NepeMeHHble B Mosie MyHKTbI.

2. UWenkHuTe Ha KHoMke CTarvCTuKW, YTO6bl OTKPbITh AMAal0roBOe OKHO AHaM3 Ha-
JexHoct: Cratictuku (cMm. puc. 19.2).

3. B ob6nactu OnucatenbHble 419 ycTaHOBUTE (hnadkoK LLKanbl, ecnv MyHKT yaaneH.
LLlenkHWMTe Ha KHOMKe Mpoao/knTb, YTO6bI BEPHYTHCA B AMa/IOrOBOE OKHO AHanu3
HaOEeXHOCTU.

4. UWenkHuTe Ha kHomnke OK, UTO6bl OTKPbITb OKHO BbIBOAA.

MpY BbINO/HEHMM 3TOrO Liara BCE NMepeMeHHble MonagaloT B nose [MyHKTbl B TOM MOpskKe,
B KOTOPOM OHM 6bI/TN B UCXOAHOM haline. B BbiBOA BMECTe C MMeHaMM NnepemMeHHbIX BK/toua-
I0TCA METKW, NpeacTaBnsoLMe coboii COOTBETCTBYOLME BOMPOCHI TECTa, a TaKke Koahdu-
LMEHT a 1 06beM BbIGOPKN N. KpoMe Toro, B OKHe BbiBOAa 6yAyT NpeacTaBfeHbl pe3y nbTaThl
pacyeTa WKanbl afbMa AN KaKAoro nyHKTa B NpPeanosioXeHnn, YTo OH U3 LWKa/bl yaaneH.

[anee npuvBeAeH MpumMep aHanMsa HaZleXXHOCTU C yyacTMeM 9 MepeMeHHbIX, A8 KOTOpPbIX
npeablayLwini aHanms BbiSBUA HaMbOobLLYO HagdexHocTb (al, a2, a3, a4, a7, a8, a9, alo0, al2).
Kpome Toro, mMbl 3a4aiM HeKOTOpble AOMOMHUTENbHbIE MapaMeTpbl U CHOBA BK/THOYUM B Bbl-
BOAUMbIE Pe3y/bTaTbl METKU MEpPeMeHHbIX.
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LIAT 5a  [Mocne BbINOAHEHUS Wwara 4 A0/MHKHO 6biTb OTKPbLITO ANANOroBoe OKHO AHaUTN3 HaaEX-
; HOCTM (cM. puc. 19.1). Ecnm Bbl yxXe ycnenn nopaboTatb C 3TUM OKHOM, LUEeNKHUTE
//=A-, Ha kHonke C6poc.

"m 1

2

6.

L enkHMTe cHauana Ha nepeMeHHoi al, uTobbl BbIAEUTD €., a 3aTeM Ha KHOMKe
CO CTPE/IKOiA, YTO6bl NEPEMECTUTL NEepPeMeHHYH B nose MyHKTbI.

MoBsTOpUTE Npeaplayliiee AeNcTBMe ANS NEePEeMEHHbIX a2,..., a4, a7,..,al0un al 2
MockonbKy nepemeHHble a l a4 B MCXOOHOM CMUCKe PacrosioXeHbl nocieno-
BaTesNibHO, /19 UX OAHOBPEMEHHOrO BblAENEHNSA MOXXHO LLENKHYTb Ha MnepemeH-
Hol al, HaxxaTb knasuwwy Shift 1 WenkHyTb Ha NepemeHHON a4. To Xe KacaeTcs
nepemMeHHbIX a7, ..., ato.

B Hone MeTka LUKanbl BBeAUTE TEKCT, COOTBETCTBYHOLLNIA NPUMEHSIEMOMY MeToay
M y4yacTBYIOWMM B aHa/m3e rnepemeHHbIM: Anbha KpoH6axa. MyHKTbl al-ad, ar-
alo, al 2.

LLlenkHnTe Ha KHOmMke CTaTuCTVKW, YTOObl OTKPbITh ANaNIoroBOe OKHO AHanv3 Ha-
AexHoctn: Cratuctikn (cm. puc. 19.2).

B o6nactn OnucatenbHble 417 ycTaHoBUTE (hnadxkkn Lkanbl v Lkanbl, ecnm myHKT
yOaneH, B obnactn Mtorosble cratmctkn — CpegHue, Aucniepcn n Koppernaumn,
B 06nactn MexnyHkToBble — Koppensuyn. LlenkHute Ha kHonke [Mpoao/mkunTb,
YTOObI BEPHYTLCS B ANA/IONOBOE OKHO AHaIM3 HaAEXHOCTU.

LenkHuTe Ha kHonke OK, YToGbl OTKPbITL OKHO BbIBOAA.

B crieayloliemM npumepe Mbl BbIMOSHMM Ty Xe Npoueaypy, YTo 1 Ha lare 5a, ofjHaKo BMECTO
Ko3gh(pMuUMeHTa a 6yAemM paccUnTbiBaTb HAAEXHOCTb MOMIOBUHHOIO pacLUernieHuns.

LUAI 56  TlMocne BbINOAHEHWSA Wara 4 A0/MHKHO ObiTb OTKPLITO AVa/IOrOBOE OKHO AHa/IN3 HaOeX-
HocM (cMm. puc. 19.1). Ecnm Bbl yXe ycnenn nopaboTtatb C 3TUM OKHOM, LLESKHUTE
- Ha KHorke C6poc.

1 LWenkHute cHavyana Ha nepemeHHon al, uTobbI BblOE/TNTL €e, a 3aTeM Ha KHOomMnke

2

nti- 6.

7.

CO CTPE/IKO, YTO6bl NEPEMECTUTL NMEPEMEHHYIO B CMIUCOK MyHKTbI.

MoBTOpUTE Npeablayllee AeicTBUe AN NepeMeHHbIX a2, ..., a4, a7,...,al0nal 2
MockonbKy nepemeHHble al, ..., ad B UCXOAHOM CIUCKE PacrofiokeHbl Nocneno-
BaTeslbHO, A/11 X OLHOBPEMEHHOIO BbIAENEHNS MOXHO LLENKHYTb Ha NMepeMeH-
HoW al, HaxxaTb knasuwy Shift U WenKHyTb Ha nepemeHHo ad. To e KacaeTcs
nepemMeHHbIX a7, ..., ato.

PackpoiiTe cnncok Mogenb 1 BbibepuTe MYHKT PaclLeryieHris norosam.

B none MeTka Likasbl BBEAUTE TEKCT, COOTBETCTBYIOLLNIA MPUMEHAEMOMY MeTOAY
M y4YacTBYIOLLMM B aHa/M3e MNepeMeHHbIM: [MOMOBMHHOIO paclLen/ieHns], MyHKTbI
al-a4, a7-alo, al2.

LLlenkHnTe Ha kHonke CTaTnCTVKW, YTOObl OTKPbITh ANafIoOrOBOE OKHO AHanM3 Ha-
AexHoctn: Cratuctukn (cm. puc. 19.2).

B o6nactn OnucartenbHble A yctaHoBUTe doiaxkok LLkanbl, B 061actn Torosbie
cratctkn — CpegHve, Oucniepcv - Koppensupm, B 061actm MeXrnyHKTOBble —
Koppensupn. LLenkHuTe Ha KHorke [Npoao/mknTb, YTOObI BEPHYTLCA B AMa/IOr0BOE
OKHO AHanm3 HaaeXHOCTW: CTaTUCTUKW.

L enkHUTe Ha KHomnke OK, 4To6bl OTKPbITL OKHO BbIBOAA.

Mocne BbINOAIHEHUS WaroB 5, 5a 1 56 NporpaMMa aBTOMAaTMUYEeCKM MepexoanT B OKHO BblBO-
ba. Ana npocMoTpa pe3ynbTaToB MpU HEO6XOAUMOCTM MOXHO BOCMO/Ib30BATLCA BEPTMKa/b-
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HO 1 rOPU30OHTA/IbHOW MOsI0CaMU NPOKPYTKU. O6paTUTe BHUMaHWE Ha CTaHOAPTHYHO CTPOKY
MEHIO B BEpPXHEli YacTu OKHa BblBOAA: €e NMPMUCYTCTBUE MO3BO/AET BbIMOMHATL Ml06blE CTATU-
CTUYECKMe onepauym, He Mepeknoyasch 06paTHO B OKHO peflakTopa ZlaHHbIX.

[MpenctaBneHne pesynbTaToB

B aTom pasgene npeacTaBneHbl parMeHTbl BbIBOAUMbIX AaHHbIX, FeHepupyemble nporpam-
MOV Mpu BbINOMHEHUW waroB 5, 5a n 56. Kaxablii 610K pe3ynbTaToB 0O3arnaB/fieH B COOTBET-
CTBUW C BBEAEHHbIMU B Mosie MeTKa WKasibl AaHHbIMU, HanNpuMmep, nocse BbINOMHEeHUA wara 5:
LLikanbHble: Bce nepemeHHble.

KoahpuumeHT anba c napametTpamMmm no yMmos4aHUIo

MepBasa n3 Tabnuy, Cratmctmkn npurogHoctn, (puc. 19.3) coaepXuT BennunHy Anbda KpoH-
6axa Ans WwkKanbl, cogepxalwen Bce 12 nepemeHHbIX. Bo BTOpoii Tabnuue, CTaTncTVkL COOT-
HOLLEHWS MyHKTa C CyMMapHbIM 6a1ioM, AN KakKAolh nepeMeHHOM nokasaHbl CTaTUcTUYeckune
XapakTepucTuku, No3BoIAIOLME CPaBHUTb €e C COBOKYMHOCTbIO OCTa/lbHbIX MEepPeMeHHbIX.

LWkanbHble: BCE MEPEMEHHBIE

CTaTUCTUKM NPUTOAHOCTN

Anbtha Konnuectso
KpoHbaxa MyHKTOB

.696 12

CTaTUCTUKN COOTHOLWEHNA NYHKTa C CyMMapHbIM 6aniom

CpeaHee uncnepcna Koppenauys Anbtha
LUKa/Tbl MpY LUKa/Ibl NPy MyHKTa C KpoH6axa npu
yAaneHN yaaneHin CyMMapHbIM yAaneH
MyHKTa MyHKTa 6aniom MyHKTa
BE/IMKOAYLLHbIA 5,68 6.389 ,643 ,629
ryMaHHbIA 573 6,588 546 644
Ye/I0BEYHbIV 5,68 6,893 425 ,663
nnbepanbHbIi 573 7,125 324 ,678
dwnaHTpon 582 8470 -164 745
XKasIoCT/IMBbIN 581 7971 .008 ;723
yuacT/mBbIiA 576 6,924 404 ,666
MUNoCepAHbIA 564 6,736 501 .652
3a60T/VBbI 572 6,759 474 ,655
61ar oCKMOHHbIA 575 6,727 486 ,653
acKoBbil 582 8,235 -.084 ,735
[0GPOAYLLHbIA 573 6,601 ,540 ,645

Puc. 19.3. ®dparMeHT OKHa BbIBOAA MOC/E BbINOHEHVs Wwara 5

[anee naHa TpakToBKa TePMUHOB, MCMO/b3YEMbIX MPOrPaMMOii B OKHE BbIBOAA W OTHOCALLMX-
Cs K BblUMC/IEHMIO KO3((IULMEHTa a C napaMeTpamMu no yMOYaHuUIo:

N CpefHee LWKa/bl NpU yOANEHUN MyHKTA — A1 KaXKAO0W NMepemMeHHOM BblYMCNSeTCs cyMMa
ocTanbHbIX 11 nepemMeHHbIX No BceM 120 o6bekTam dharina.

» [uvcnepcus LWKanbl NPpU yAaNieHUM MyHKTa — AUCMepcus CYyMMbl BCeX MepeMeHHbIX C TOoM
nepemMeHHoO, KoTopas yaaneHa.
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» Koppensuus MyHKTOB C CyMMapHbIM 6a/1/1loM— KO3(h(ULMEHT KOPPEensauun nepeMeHHoi
C CYMMOIW ocTa/lbHbIX 11 NnepemMeHHbIX.

» Anba KpoHb6axa npy yaaneHun nyHKTa — KO3(MULMEHT a, NOoyYeHHbI Npu yaaneHnm
COOTBETCTBYIOLLLE/ NepeMeHHON 13 LKasbl.

M3 puc. 19.3 BMOHO, 4TO AN TPeX NepeMeHHbIX 3HayeHus B cTonbue Koppenauus nyHkTa
C CyMMapHbIM 6a/1iloM OKasa/incb BeCbMa HU3KUMU, a A1s nepeMeHHbix a5 1 all gaxe oTpuua-
TeNbHbIMU. N8 yBenueHns KoaguumeHTa a (ykasaHHOro B 1abnmue CTaTUCTVKU NPUrogHo-
CTN) HEO6XOAMMO N3bATH N3 PACCMOTPEHUSA TaKne NepemMeHHble, NMoce yaaneHus KOTopbiX Be-
nnumnHa Anba KpoHbaxa 60sblle, YeM BeNMYMHA a A1 BCel WKanbl. AHaIN3, NPOBEeAEHHbIN
nocrne UCKIKYEHUs 3TUX TPeX MepeMeHHbIX, AeNCTBUTENbHO MO3BOINA HAWTK HOBOe, Gornee
BbICOKOE 3HauyeHue KoapduumeHTa a. Takmum o06pasom, yaanochb BbiBUTb, YTO Hambosbliee
3HauyeHMe a MPUHUMAET B CNyvae yAaneHus M3 LWKasbl NepemMeHHbIX ¢ HoMepamu 5, 6, n 11
O6paTunTe BHMMaHWe Ha To, YTO NOoAO06GHbIE MepeMEHHbIE MporpaMmMa He UCK/toYaeT aBToMaTu-
YeCKM: CYLLeCTBYHOT MPUYMHLI, MO KOTOPbLIM MHOrAa TpebyeTcs COXpaHATb UX B LUKase.

KoathdpunumeHT anbda nocrsie UCKIYEHNA NepeMeHHbIX
M 3aflaHnsa AOMOJSIHUTENbHbIX NapamMeTpoB

MpuBeaeHHble Ha puc. 19.4 pe3ynbTaTbl POPMUPYIOTCS NOCNe yAANeHUs U3 WKasbl TPEX yno-
MSIHYTbIX MepeMeHHbIX (Wwar 5a). Tabnuua CTaTUCTUKA MPUrOAHOCT COAEPXUT BeNIMUNHY Alb—

LWkanbHble: Anbga KpoH6axa, NyHKTbl al-a4, a7-al0, al2
CTaTucTukn npurogHocTn

Anbtha KpoHbaxa.

Anbtha OCHOBaHHas Ha Konunuectso
KpoHGaxa  CTaHAapTV30BaHHbIX MyHKTax TMyHKTOB
.825 . .85 9
CBOAKa CTaTUCTUK MYHKTa
Maxkcumym/
CpeaHee MuHMym  Makcumym Pa3max MuHUMyM JAucnepcua
CpegHvie NMyHKTOB 547 .500 617 117 1.233 .002
[Ayicnepeun nyHKToB .248 .238 .252 .014 1.058 .000
MeXTyHKTOBbIE
y 34 13 632 499 4733 013

Koppensummn

CTaTUCTUKN COOTHOLIEHUS MYHKTa C CyMMapHbIM 6aniom

Ksagpar
Ko3thprLmeH-
CpegHee Jmcnepcus Koppenauus Ta Anbtha
LUK/ 6! Mpn LIK&/Ibl NPy MyHKTa C MHOXECTBEH- KpoH6axa npu
YAIEHN YAIEHAN CyMMapHbIM HOWA yaaneHum
TyHKTa TyHKTa Ganiom KoppenaLmm yHKTa
BE/MKOAYLLHbIA 4.34 6.462 .668 549 e
ryMaHHbIA 4.39 6.492 ,645 487 793
YeN0BEeYHbIV 434 6,950 ,458 331 815
NMbepanbHbIi 4.39 7,081 ,397 283 822
Y4acT/IMBbIA 4.43 6.986 434 ,259 .818
MunocepaHbii 431 6.837 ,515 331 ,809
3a60T/VBbI 4.38 6,894 A74 ,383 .814
6naroCK/IOHHbIN 4.42 6.716 546 .362 .805
[06pOYLLHbIA 4.40 6,545 621 .550 796

Puc. 19.4. dparmMeHT OKHa BblBOAA MOC/E BbINOMIHEHUS Lara 5a
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tha KpoHbaxa Ans Wwkanbl, cogepxaller 9 nepeMeHHbIX. BTopas t1abnuua coaepXmT OCHOBHbIE
CTaTMUCTMUYECKME MOoKasaTenn Af1s LWKasbl: cpegHve, Ancnepcun 1 koppenauun. Taénuua Cra-
TUCTVK/ COOTHOLLEHUSI MyHKTa C CyMMapHbIM 6a/1/1loM MO COAEPXXaHUIO aHalormyHa ofHOUMEH-
Ho Tabnuue, npuBeaAeHHol Ha puc. 19.3, oAHaKO 3[ecb BMECTO 12 MCXOAHbIX MepeMeHHbIX
copaepxartcs Nuwwb 9. Kak /Ierko 3amMeTuTb, 3HaUYeHWE KO3(h(ULMEHTA a YBEIMYNIOCH U CO-
ctaBnsieT 0,825. [laHHOe 3HauyeHMe a 6Oo/iblle Henb3s YBENUUYUTb, YAAIUB KakKylo-1m6o us 9
OCTaBLUMXCSI NMEPEMEHHbIX, TakK KakK a/ibdbl KpoH6axa npuv AanbHenLWemM UCKIYEeHUN Mo6oro
M3 OCTaBLUMUXCS MYHKTOB MOJIy4YalOTCA MEHbLUE, YeM @, MOJIlyYeHHas Mo BCeM AEBATM MyHKTaM.
Takum 06pasom, ocTaBlivecs 9 MYHKTOB 06pa3ytoT ONTUMaslbHbIA COCTaB LUKa/IbI.

Janee aaHa TpakTOBKa HOBbIX TEPMMUHOB, UCMOJ/b3YEMbIX MNPOrpaMmor B OKHe BblBOJA U OT-

HOCALLNXCA K BbIYMCNEHUIO KO3(MLMEHTA a NOC/e UCKNOYEHUA HECKONbKNX MepeMeHHbIX

M 3aiaHNA A0MOJIHUTENbHbIX NapameTpOB:

» CpegHvie NyHKTOB — onucaTefnibHas MHopMauns O cpegHUX 3HaYeHUAX AEeBATU MYHKTOB
wkanbl. CpegHee MoOMyYeHHbIX CpeAHuX 3HavyeHuin paBHO 0,547, HauMeHbllee 13 9 cpea-
HUX paBHo 05 n 1. 4

» [uvcnepcun MNyHKTOB — CTATUCTWMKA, aHaNOrMuyHas CPefHUM 3/1IeMEHTOB, HO MosydYeHHas
ONs UX Aucnepcuii.

» MexXrnyHKTOBble KoppensuuyM — onucaTesibHas CTaTUCTUKA, XapakKTepusylolias Koppens-
LMI0 MeX/Y KaKA0W NepeMeHHOol LiKanbl U CYMMOW OCTa/lbHbIX NMepemMeHHbIX. AN Kax-
[0 NepemMeHHO BbluMcnseTcss KO3PMULIMEHT KOPPENALMN, a B OKHE BbiBOAA NPUBOASATCS
cpefiHee 3HaYeHME, MUHUMYM U T. A, NOMyYEeHHbIX KO3(MLUMEeHTOB. CpeaHee 3HaueHue
KO3 (PMLIMEHTOB KOPPENALUN SBASeTCA BeNNUYMHON I B hopmyre pacyeTta a.

» KeagpaT KO3(hhULIMEHTA MHOXECTBEHHOV KOoppensiuum — npeacTaB/ieHHble B 3TOW Cek-
LN BENIMUYUHBI BblYMC/IEHbI C MOMOLLBI0 YPaBHEHUS MHOXECTBEHHOI perpeccun, rnosso-
NAWEero nosiyyatb NPOrHO3NpPYyeMbl KO3hPULUNEHT KOPPEenaunum AaHHOW nepemMeHHOR
C OCTa/IbHbIMW MEepeMEeHHbIMU, YHaCTBYHOLWNMU B aHan3e.

» Anba KpoHbaxa — KO3(hULMEHT a, BbluMCAsieMbIA MO hopMyne, NPMBEAEHHON B Havasle
rnaebl. YUncno anemeHToB wWkKanbl (k) B gaHHOM cflyyae paBHO AeBATU. MOCKOMbKY a 3a-
BUCWUT OT YMC/a 3NEMEHTOB LUKasbl, HEMb3s YeTKO onpeaennTb KpuTepuii NnpuemaeMocTu
NoJTly4eHHOr o 3HaYeHus a. Ans 60NbLWNHCTBA CNyYaeB MOXHO MPUAEPXKMBATLCS Cneayto-
LNX peKOMEHAALMI MO OLLeHKe BHYTPEHHE COrfacoBaHHOCTU LUKaslbl:

y a > 0,9 —oT1inyHas;

» a > 0,8 — xopoLuas;

y a > 0,7 —npuemnemas;

y a > 0,6 —CcoOMHUTesbHas;
y a > 0,5 — manonpurogHas;
y a < 0,5 —Hepgonyctnmas.

» Asnb(a KpoH6axa. OCHOBaHHas Ha CTaHAAPTM30BaHHBLIX MyHKTaxX — KOI(PMUUMEHT a, Bbl-
UMCNSEMbIn B NPEANONOXKEHUN, UYTO 3MIEMEHTbI LIKa/bl 3apaHee CTaHAapTM30BaHbl. Kak
MOXHO BUAETb, 3HaYeHUs1 06bIYHOIO Y CTaHA4APTU30BAHHOIO KOI(PMULMEHTOB a B AaHHOM
cnydyae OfMHAKOBbI.
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Hage>XHOCTb NOJIOBUHHOTO pacliensieHns

Pe3ynbTaTbl aHa/M3a HaAEXHOCTU MOSIOBMHHOINO paclLensieHnss ¢ UCMO/b30BaHUEM TEX Xe
0EBATN NepemMeHHbIX, YTO 1 B MNpeablayliem cryyae, npueedeHsl Ha puc. 19.5. Kak npaswno,
Takoe KOJIMYECTBO MEePEeMEHHbIX CANWKOM Maso AN nofgo6HOro aHanmsa, TeEM He MeHee pe-
3ynbTaThbl BMOMHE NPUIOoAHbI A8 UHTEpnpeTaunn. bonblias YacTb NoyYeHHOW MHopMaLmn
Mo CMbIC/y aHafiorMyHa pesy/bTaTam, MofydYeHHbIM AN8 KoaduumneHTa a. Mbl NpUBOAMM
MWL OCHOBHbIE Pe3y/nbTaTbl aHaM3a.

O6paT|/|Te BHMMaHMe Ha TO, YTO 3HayYeHuA a, BblYNC/IEHHbIE ONA Ka)K,EI,OVI NMONOBUHBLI LWKa/bl,
HUXe, YeM AN WKasbl B LenomM. 3710 OoTpaXaeT TOoT CbaKT, 4YTO NpPUN ymMeHbLLEeHNN 4Yncna ane-
MEHTOB LLWKaJ/lbl €€ BHYTPEHHAA COrNnacoBaHHOCTb CHMXXaeTCA.

[Janee naHa TpakTOBKa HECKOJIbKMX HOBbIX TEPMUHOB, OTHOCALLUXCA K BblYNCNEHUIO HAOEeX-
HOCTW NMOJZIOBUHHOIO pacLiensieHns:

» Koppenauys Mexay opmamMy — NpUGIMKeHHOoe 3HauYeHne HaOeXHOCTU LKasbl, paccum-
TaHHOe B NPeAnosioXKeHNN, YTO OHA COAEPXUT 5 3/1eMeHTOB.

» KosdhdpmumeHT CnupmeHa— BpayHa: PaBHas A/MHa — pe3y nibTaT MMNnoTeTUYecKoro aHanmsa
HaZ1eXXHOCTM MOJIOBUHHOIO pacluensieHns WKasbl, coaepxaiein 10 3/1eMeHTOoB.

» KosdhdpmumeHT CnivpmeHa — BpayHa: HepasHas [/MHa — pe3ynbTaT rMnoTeTUYeckoro aHa-
N13a HaAXKHOCTU MOSIOBUHHOIO pacllensieHns WKanbl, cogepxalleii He 10, a 9 anemeH-
TOB, YTO MPUBOAUT K HEOGXOAMMOCTU (POPMUPOBAHUS [IBYX HEPaBHbLIX Fpyn.

N Koath(pULIMEHT MOMOBUMHHOIO pacluensieHnsi NyTTMaHa — 3HauyeHue HafeXHOCTU, NOosyuyeH-
HOE BbIYNC/IEHNEM HUXHUX MNPEeaenoB.

LWkanbHble: NMoN0OBUHHOE pacluensieHne, NyHKTbI al-a4, a7-al0, al2

ChITUCLLIKW NPUrOAHOCTA

Anbgha KpoH6axa Yactb 1 3HaueHve ;714
KonnuecTso nyHKTOB 5*

YacTb 2 3HaueHne ,695
KOMM4ecTso MyHKTOB 46

O6LLee KOMMYECTBO MyHKTOB

Koppensuys Mexay (opmamm

.696
KoadhdpmupeHT PaBHasa g/mHa 821
CnnpmeHa-bpayHa HepasHas gnvHa 822

KoaththvLIMEHT MOMOBUHHOIO pacLuensieHys MyTTMaHa

a TMyHKTbl BENMKOAYLUHbIA, N/MaHHbIA, YeNOBEYHbIA, MMGEPaNbHbIA, YHaCT/IMBbINA.

b. MyHKTbI: MMNOCEPAHbIN, 3a60TIMBbLINA, 6/1ar OCKIIOHHBIA, AOGPOAYLLHbIV

Puc. 19.5. OCHOBHble CTaTUCTMYECKME NOoKasaTen 415 LWKasbl MNPy aHasim3e HaaeXHOCTU
MOJSIOBUHHOIO pacLueneHns
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256 Fnasa 19. AHa/IM3 HaaeXHOCTU

3aBeplleHne aHanmsa 1 BbiXoa
N3 NporpamMmmbl

OTpefakTpynTe CoO4epXMMOe OKHa BblBOJA B COOTBETCTBUW CO CBOMMM MPeAnoyYTEHUAMM:
CKPOMTE NINWHIOK NHOPMaLUIo, ncnpasbte Tabnumubl 1 np. (cM. pasgen «OKHO BbiBOZA W €ro
pefakTMpoBaHue» rnasbl 2). 3a MHCTPYKLUUAMU NO pefakTUpoBaHWUIO rparkos obpaTuTech
K rnase 5.

Ana panbHerwero ncrnonb3oBaHUa pesynbTaTa Bce COAEPXMMOE OKHa BbiBOAA WM ero dpar-
MEHTbl MOXHO COXpaHWTb B (haline *.spv, 3KCMOpPTMpOBaTb B Apyroi copmar (Hanpumep,
Word), nepeHectn B AoKymMeHT Word vam BbIBeCTU Ha rnevatb (MOAPOOGHOCTU CM. B pasgene
«CoxpaHeHue, 3KCNopT, NepeHoc 1 neyaTb pesynbTaToB» [Nasbl 2).

[ns BbIXOAa U3 NporpamMmMbl BbiGepuTe B MeHto daiin KomaHay Bbixoa.
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20 daKTOpHbIN aHaIn3

257 BblucneHne KoppensunoHHOW MaTpuLbl

258 N3BneyeHuve hakTopos

259 Boibop v BpaleHue pakTopos

261 ViHTepnpeTaumsa akTtopos

261 MowaroBble anropuTMbl BblYUCAEHUNA

267 MNpencrtasneHve pesynbLTaToB

271 TepmnHonorua, ucnosbyemas npu BbiBoAe
272 3aBeplueHne aHanmsa n BbIXoa 13 nporpamMmmsl

C koHua 1950-Xx rogos hakTopHbI aHaNn3 Npuodpen 3HauYnTeNbHYIO NONYASAPHOCTb B CamMblX
pasnunyHbIX uccrenoBaHnsX. Bo MHOrom aTomy crnoco6ctesoBana paspaboTka PariMoHAoM KeT-
Tennem 3HameHUToro 16-¢akTopHOro IMYHOCTHOro onpocHuka (L6PF). MmeHHO npun nomo-
WM haKTOPHOro aHan3a emy yaasiocb CBeCTU OKono 4500 HauMeHOBaHW MMYHOCTHbLIX OCO-
6eHHocTe K 187 Bonpocam, KOTOpble, B CBOKD OYepenp, MO3BOMAIOT N3MepUTb 16 pasinyHbIX
CBOMCTB NMNYHOCTU. ®aKTOPHbI/ aHann3 AaeT BO3MOXHOCTb KOMIMYECTBEHHO OMpeaenunTb He-
YTO, HENMocpeacTBEHHO He N3MeEPSAEMOE, UCXOAA N3 HECKObKUX AOCTYMHbIX U3MEPEHUIO nepe-
MeHHbIX. Harnpumep, XapakTepuCTUKKU «MoceLaeT pas3Bfiekare/lbHble MeponpusaTmUa», <KMHOIO
pa3rosapmBaeT», «OXOTHO MAET Ha KOHTAaKT C /Ilo6bIM HE3HAKOMbIM 4e/I0BEKOM» MOrYT CNy-
XXUTb OLLEHKaMWN KayecTBa «Ob6LWMNTENbHOCTb», KOTOPOE HEeNnocpeacTBeHHO He noanaeTcs KOnum-
4YeCTBEHHOMY M3MEpPeHUNI0. PaKTOPHbLIA aHaIM3 NO3BOMSET YCTaHOBUTbL A1 60/bLLOro Yncna
MCXOAHbIX NPU3HAKOB CPaBHUTEbHO Y3KUIA HAboPp «CBOMCTB», XapaKTepu3yloLnX CBA3b MeX-
Ay rpynnaMn aTux Npu3HakoB M HasblBaeMbiX (hakTopamu. MNpoueaypa pakTopHOro aHamsa
COCTOMT N3 YeTbIpeX OCHOBHbIX CTaAMiA:

1 BbluMCNEHNE KOPPEALMOHHOW MaTpuubl A8 BCeX NepemMeHHbIX, y4acTBYlOLMX B aHa-
nse.

2. N3BneuyeHve hakToOpOB.
3. BpaleHue hakTopoB 415 CO34aHUSA YNPOLLEHHOW CTPYKTYpbI.
4. WNHTepnpeTauusi 0akTOpOB.

MepBble 3 onepauuy Mbl KPaTKO PacCMOTPUM B CleAyloLMX HECKObKUX pasgenax, nocnes-
HAA onepauus ONMUCbIBAeTCS NMLbL HA KOHLLENTYa/lbHOM YpPOBHE.

Kak 1 MHOrve gpyrve mMetonpl, pacCMaTpuBaeMble B 3TOW KHUIe, (DaKTOPHbI aHann3 aBaseT-
Csl BECbMa C/IOXHOI npoLeaypoii. HeCKONMbKMX CTpaHuUL, KpaTKoro o63opa iBHO He0CTaTouHO
[O/151 €70 N3YUYEHUS U MCYEPMbIBAIOLLIETO MOHMMaHUs. MNO3TOMY XenaTesibHo, YTo6bl Nepes, Npo-
BeAleHNeM (PaKTOpPHOro aHanM3a y Bac yXe 6binn 6onee rny6okne 3HaHus.

BbluncneHme KoppensaunoHHOW MaTpuLbl

MepBas onepauus, KOTopas NPOU3BOAUTCA MPU BbIMNOIHEHUM (PAKTOPHOIO aHaM3a, — Bbl-
uncneHne KoppensunMoHHOK MaTpuupbl A8 NepeMeHHbIX, YYacTBYHOLLMX B aHanm3e. Ye u3
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258 FnaBa 20. ®aKTOPHbIA aHa/IM3

3TOr0 MOXHO CZleflaTb BbIBOA, O TOM, YTO (DAKTOPHbI/i aHa/IM3 OCHOBAH Ha B3aMMOAEncTBMM
nepemeHHbIX. [ NpoBeAeHUs (HaKTOPHOro aHa/jM3a COBCEM Heo6s3aTeslbHO crneuuasibHO
CTPOUTL KOPPENALMOHHYI0 MaTpuLly: Npu Heo6XoAMMOCTM nporpaMMa SPSS cosgacT ee cama
Ha OCHOBE AAaHHbIX (haiina. MiHoraa He HYXXHbl AaXe UCXOAHbIE AaHHble — A0CTAaTOYHO UMETb
KOPPENALUMOHHYI0 MaTpuuy, KoTopas B 3TOM c/lydae BBOAMTCA B KOMaHAHbIA chaiin SPSS.
O/ Hako Noao6HbIN NoAXo4 BECbMA C/IOXEH W B paMKax 3TOM KHUMM He paccmaTpueaeTtcs. Mpu
Heo6X0AMMOCTUN Bbl MOXeTe 06paTUTLCA K PYKOBOACTBY Mo/ib3oBaTens nporpammbl SPSS.

N3BneyeHne hakTopoB

M3BneueHne (hakTopoB ABNSETCS CreAyoLMM 3TarnoM (akTopHOro aHanmsa. C maremaruue-
CKOW TOUKM 3peHUs ussneuyeHne (PakTopoB MMeeT ONnpeaeeHHYH aHaorni0 C MHOXECTBEH-
HbIM PErpPecCMOHHbIM aHaIM30M. Ecn Bbl o6patuTech K rnaese 18, To BCMOMHUTE, YTO NepBbIM
LIaroM MHOXECTBEHHOIO PErpecCUOHHOIo aHanM3a sABnseTcs BbIGOP TOW HesaBUCUMOl nepe-
MEHHOI, KoTopas 06YC/IOB/IMBaeT HanGO/bLIYI0 OO0 AMCepCuMn 3aBUCUMON NepeMeHHON.
3aTeM onepauusi NOBTOPSAETCS A/ OCTaBLUMXCS HE3aBMCHMMbIX MepPeMEHHbIX A0 TEX Mop, NMoka
no6aenseMas 4oNs AUCMEPCUMN He nepecTaHeT 6biTb 3HaUMMOl. B hakTOpHOM aHanu3e cylie-
CTBYeT aHa/iornyHas npoueaypa, U Ans ee onucaHus AOCTATOUYHO NNLIb HEMHOFO M3MEeHUTb
COOTBETCTBYIOLW WA pa3aen rnasbl 18.

V3BneyeHne hakTopa HauyMHaeTcs C MnoJcyeTa CymMMapHOro pasbpoca 3HauyeHuii Bcex yuda-
CTBYIOLLMX B aHa/M3e NepeMeHHbIX (faHHas BenuMyYMHa 4eM-TO MOXOoXa Ha Oo6LLyl CyMMY
KBafgpartoB). [ 3TOro «CyMMapHOro pasbpoca» HenpocTo noao6patb /IOFMYECKYH MHTEp-
npetaumio, O4HaKO OH ABNSETCA BNOJIHE CTPOro onpeaefnieHHOoM MaTeMaTUyecKol BeIMYMHON.
MepBoii 3apaueli hakTOPHOro aHanmsa ABAsieTcs BbIGOP B3aMMOAENCTBYIOLMX MEPEMEHHbIX,
Ybsl B3aMMHas Koppenauus o6ycnosnmMBaeT HAMBO/bLIYIO A0 0bLei aucnepcun. 3TU nepe-
MeHHble 06pa3yloT nep.blli hakTop. 3aTeM MepBbili hakTop MUCK/IOYaeTCs U M3 OCTaBLUErocs
MHOXeCTBa NMepeMeHHbIX CHOBa BbibUparoTcs Te, Ybe B3aMMonelicTBue onpeaenseT Haubosb-
Wy OO0/ OcTaBluercs obuwer aucnepcun. 3T NepeMeHHble 06pasyloT BTOPOW hakTop.
Mpoueaypa n3eneveHns HakTOpoB NPOAO/MKAETCs A0 TEX Mop, Noka He GyaeT mMcyepraHa Bes
obLas gncnepcus nepemMmeHHbIX.

Mo ymMonyaHuio B npouedype (PakTOPHOro aHaM3a Kakaas nepeMeHHas MMeeT eAMHUYHOe
3HayeHve O6LIHOCTW. JTOT MokKasaTe/lb paBeH fo/ie AMCMEPCUM NepemMeHHO, 06YCMoBEHHOM
COBOKYMHbLIM BAUSHMEM (haKTOPOB. O6LLHOCTb MOXHO CPaBHUTL C MHOMXECTBEHHbIM KO3(h(u-
LMEHTOM Koppensuun R, NpuHUmalowmmM 3HauyeHve O B cilydae, ecniv (hakTopbl He BAMSIT Ha
nepemMeHHyto, 1 3HaueHue 1B c/yyae, eciv gucnepcus NepemeHHoR LenMKom onpeaenseTcs Bbi-
nensembiMn aktopamu. MNepen, Ha4a/IoM M3B/eYEHMs (PAKTOPOB eAMHMYHOE 3HaYeHWe O6LLHO-
CTW YCTaHOB/EHO MO YMO/YaHUIO A1 BCeX NEPEMEHHbIX, YHacTBYIOLLMX B (DaKTOPHOM aHanmnse.

Mocne Toro kak mpoLeaypa M3BrekaeT NepBblli (hakTop, HANPOTUB €ro Homepa MosBAseTcs
ero cob6CTBEHHOE 3HaYeHue, Harpumep, psgoM C uimcnom 1 nosensieTcs 3HaveHune 5,13312.
Cob6CcTBEHHOE 3HaYeHMe (hakTopa NponopLnoHansHO Aone obLlel agucnepcumn, onpeaensemon
[aHHbIM (hakTopoM (06paTnTe BHMMaHWe Ha TO, YTO 34ecb pedb naet o hakTope, a He O nepe-
MEHHOI, Kak 6blf0 B cnyyae o6uiHOcTM). MepBoe CO6GCTBEHHOE 3HayYeHWe Bcerga AasnseTcs
HanboNbWUM N MpeBbIAET eauHULY, 3TO OonpeaenseTcs alropMtMomMm paboTbl Npoueaypbl,
COr/laCHO KOTOPOMY (PaKTOpbl N3B/IEKADTCA B NOPsAKe YObiBAHUA UX BNAHUA Ha AUCMEPCULO
nepemMeHHbIX. 3aTeM BblYMCAATCA MPOLEHT aucnepcmn, o6ycnoBnnBaeMblii AaHHbIM (haKTo-
POM N paBHbIN OTHOLLUEHWIO COBCTBEHHOrO 3HaYeHUA hakTopa K YNCy MNepeMeHHbIX, a Takke
COOTBETCTBYIOLLNIA KYMYATUBHBLIN (HAKOMAEHHbINA) NpoueHT. C U3B/1eYeHMEM KaXX40ro HOBO-
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BbI60Op 1 BpalleHne hakTopoB 259

ro paktopa Co6CTBEHHbIE 3HAUYEHUS YMEHbLLIAIOTCS, a KYMYNATUBHbIA NPOLEHT NpubnmnxaeTcs
K 100. O6paTnTe BHMUMaHUA Ha TO, YTO B KOHTEKCTE MPOoLEeAypbl N3BMeYeHUst hakTopoB HU pasy
He MpPOo3ByYas TEPMUH «3HAUYMMOCTb»: B OT/IMUME OT PEFPECCMOHHONO aHann3a 34ech n3Bfede-
HVe (DaKTOPOB NPOUCXOAUT A0 TEX MOp, NMoKa He 6yeT ucuepnaHa BCs ANCNepcust NepeMeHHbIX,
He3aBMCKMO OT TOro, IBNSETCA 3HAUMMbIM BAVSHME (hakTopa Ha AMCNEepPCUo UK HeT.

Bblbop 1 BpaweHne hakTopos

MN3BneyeHHble HaKTOpbl, 38 OUYEHb PEAKUMU UCK/IIOUYEHUAMU, He NPeACcTaBsioT NHTepeca ANs
uccnenosatens. ECNn (PakTOPOB OKAXETCS CTO/IbKO KE, CKOJIbKO WCXOAHbIX MepeMeHHbIX,
(haKTOPHbI aHaNM3 TepsieT CMbIC/, NMOCKOJ/IbKY €ro Lie/blo SB/SeTCs COKpallleHNe UCXOL4HOro
Ha6opa nepemMeHHbIX.

NTak, HYXXHO MPUHATb peLleHne, Kakne u3 (HakTopoB criedyeT OCTaBUTb A4S AaflbHellwero
aHanM3a. 34ech peKoMeHAyeTcs PyKOBOZCTBOBaTLCS B MepBylo ouyepenb 3[paBbiM CMbIC/IOM
N OCTaB/ATb Te (PaKTOpPbl, KOTOPbIe UMEIOT MOHATHYIO TEOPETMYECKYI0 WA TOTNYECKYI0 UH-
TepnpeTauuto. OHAKO He Bceraa npeacTasnseTcs BO3MOXHbLIM 3apaHee YCTaHOBUTL HasHa-
ueHVe Kakaoro akTopa, NoO3TOMY MCC/eAoBaTeNn Ha NMepBoM 3Tare O6blYHO MCMO/b3YHOT
thopmanibHble KpuTepun. Mpun BbIMOSHEHUN (DAKTOPHOIO aHajM3a ¢ yCTaHOBKamMM Mo yMos-
yaHWIo BCce (haKTOpbl, YbM COBCTBEHHbIE 3HAYEHUS MPEBbILAOT eAUHMLY, COXPaHSTCA ANs
OanbHelilero aHannsa. MocKo/bKy YMC/o (DakTOPOB PaBHO YUC/Y MEepPeMeHHbIX, NMNLlb Ans
He60/bLIOro KOMMYecTsa (PakTOPOB COGCTBEHHbIE 3HAYEH WS OKa3biBaOTCS 6O/bLLE eANHALLbI,
a 3HAYMT, BbIMOJIHEHME KOMaH[bl C napameTpaMu MO YMOMYaHUIO MO3BOMSET PaAuKa/ibHO
COKpaTUTb uMcno hakTopoB. CyLLEeCcTBYHOT U Apyrne KpUTepun BblaeneHus (akTopos (Ha-
npvMep, KpUTepuii «kaMeHUcTol ocbiNnu» P. KeTTenna), KpoMe Toro, Bbl MOXeTe Bbi6MpaTtb
(bakTopbl, OCHOBbLIBAsACb Ha W3BECTHLIX BaM OCOGEHHOCTAX KOHKPETHOro aiina AaHHbIX.
B No60M c/iyyae OKOHuYaTe/lbHOE pEeLLeHME O unc/ie (PaKTOPOB O6bIYHO MPUHMMAaeTca nocne
WHTEPNpeTaLmMn (hakTopoB, ClefoBaTeNbHO, (haKTOPHbLIA aHann3 npegnonaraeT HeO4HOKPAT-
HOe BblAgneHne pPas/IMyHoro ymcna (akTopos. B pasgene noluarosbiX npoleayp paccmoTpe-
Hbl HECKO/IbKO BapMaHTOB BbIMO/IHEHUSI (DAKTOPHOIO aHasn3a, OT/IUYHbIE OT MPUHATOrO Mo
YMOJIYaHWIo.

CnenyouiMM Warom Mocse BblAeneHns hakTOpOB ABASIETCS WMX BpalleHune. BpalyeHue Tpe-
BGyeTcsi MOTOMY, YTO M3HAYa/IbHO CTPYKTypa (hakTopoBs, 6yayyn MaTeMaTUUYeCKN KOPPEKTHOIA,
KaK npaBwio, TpyAHa AN UHTeprnpetauuun. Llenbio BpalleHUs sBsieTcs NnosydyeHne NpocToid
CTPYKTYpbl, KOTOPO COOTBETCTBYET 60JIbLLOE 3HAYEHNE HArPy3KU KadK0WM NepeMeHHO ToJib-
KO MO oA4HOMYy (haKTOpy M Masioe — Mo OCTa/lbHbIM hakTopaMm. Harpyska oTpaaeT CBsi3b
Mexay nepeMeHHor 1 hakTopoMm, SBAAACE Nogobmem KoaduuneHTa koppenaymn. 3HavyeHne
Harpysku nexuT B npegenax oT -1 go 1 WpaeansHas npocTas CTPyKTypa npeanonaraet, YTto
KakAas nepemMeHHas MMeeT HyJfieBble 3HaYeHUs Harpys3ok 415 BceX (DakTOpOB, KPOMe OOHOro,
AN KOTOPOro Harpy3ka 3Toii nepemeHHon 6nm3ka K 1 (-1). Fpaduyeckas nHtepnpetauus
npoLeaypbl BpalleHus npencrtasneHa Ha puc. 20.1. [jo BpalieHns (BBEPXY) TOUYKM, COOTBET-
CTBYIOLLIME MEepPeMeHHbIM, PacnosloXeHbl Ha yaaneHunM OT ocelt hakTopos. lMocne nosopoTa
oceil (BHM3Y) NepemMeHHble OKa3biBalOTCA BOGAM3U Oceld, YTO COOTBETCTBYET MaKCUMasbHOW
Harpyske Kaxaol nepeMeHHOW TO/IbKO Mo oAHOMY (hakTopy. Ha npakTuke cTporasi opveHTa-
LS NepeMeHHbIX BAO0Mb Oceli hakTOpOB 06bIYHO He A0CTUraeTcsi, O4HAKO orepaLms noBopoTa
no3BonseT NPUBAN3NTLES K XenaTtenbHOMY pesynbTaty. MNocne BbIMOHEHUS BpalleHus dak-
TOpOB nporpammMa SPSS BK/OYaeT B OKHO BbiBOAA MOXOXMe rpaduyeckne n3obpaxeHus, Ans
yAo6¢cTBa cHabamB nx Tabnuuein KoopanHar.
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Molarosble aIropUTMb! BbIYMCIEHWIA 261

ro npefiHasHaueHbl BapuaHThbl BpalleHus Mpsmoli o6nMMnH 1 Mpomakc. Hannune HenpsMoro
yrna mexgy ocsiMu (pakTOPOB O3HAYaEeT, YTO OHU He ABNSATCHA MOSHOCTLIO HEe3aBUCKMMbI-
MW Apyr oT Apyra. MOCKO/IbKy B peanibHbiX MCCNeAoBaHnaX (akTopbl AeRcTBUTENbHO He
ABNATCA abCOMOTHO HE3aBUCMMbIMU, OTK/IOHEHUS yria Mex[y OCSMW OT MPSAMOro npu
BpallleHUn BrosiHe AO0MycTUMO. HeopToroHanbHoOe BpalleHMe — AO0BOJIbHO C/IoXHas Mnpo-
ueaypa, U Ans ee NPUMEHEHUs Heo6XoAVMMO YeTKO Mpe/cTaB/sTb cebe CyTb MPOUCXOASLLIErNO.
B LENOM, aHa/IOTMUYHYI0 PEKOMEHAALMI0 MOXHO AaTb OTHOCUTE/IbHO (DaKTOpPHOro aHasvsa
BoOGLLle: He crefyeT NMPUMeHsTb ero 6e3 npeaBapuTe/lbLHOro M3y4YeHWs COOTBETCTBYHOLLUX
pasfienoB cTaTUCTUKN.

NHTepnpeTauma pakTopos

MTak, NycTb B HEKOTOPOI cutyaumum (6Nn3Kom K naeanbHOM) NyTem Bpaw,eHUs Mbl 406UANChL
TOro, 4YTO 3HaYeHWe Harpysku A/ paccMaTpuBaemMoro dgaktopa ssnseTcs 60/bWKM (CBbiLLe
0,5), a 4na ocTasibHbIX (hakTOpoB — MasbiM (MeHee 0,2). Kpome Toro, Mbl YeTKO npeacTaBnsem
CMbIC/T Hawlero hakrtopa, TO ecTb TO, YTO OH M3MepsieT. PadymeeTcs, B 60O/bLUMHCTBE UCCNea0-
BaHWl/i NepeMeHHble MOryT B3auMOAEeNCTBOBaTb C «HEHYXXHbIM» (aKTOPOM, a HEPEAKO TaKMxX
hakTOpOB MOXET 6bITb HECKONbKO. Kak npasuno, nuccnefoBaresib He OrpaHNYMBaeTCs TOJIbKO
YNCNOBLIMU pesynbTaTamMu (PaKTOPHOro aHaamsa — HeobXOoAuMbIM YC/10BMEeM ycrnexa dak-
TOPHOrO aHanM3a fIBNAeTcA MOHMMaHue coAepXXaTeflbHOW cneuunUKN KOHKPETHbIX AaHHbIX
1 B3aMMOCBSi3el Mexay HUMWU. Bbl cmoxeTe ybeamTbCa B 3TOM NMpu uTeHUn pasgena «Mpea-
CTaB/fieHMe pe3y/bTaToB» 3TOW rnasbl.

Ana dakTopHOro aHannsa mbl 6yAeM MUCMNONb30BaTh AaHHble TECTUPOBaHUA MHTeNNekTa 184
LWKONbHUKOB. TecT BkIoYan B cebsa 11 cybTtecTtoB (NepemMeHHble nl, u2, ..., nll), HaumeHoBa-
HNSA KOTOPbIX Bbl HanaeTe B pasgene «lpeacTtasBneHne pesynbtatoB». [Mpegnonaranocb, YTo
3T 11 cy6TecToB NO3BOMAT U3MePUTb 3 U 6onee 0606LLEHHbIE MHTENNEeKTYalbHble XapakTe-
PUCTUKN: MaTemaTuyeckme, BepbasibHble U HeBepbasibHble (06pa3Hbie). PaKTOPHbLIA aHaIn3
[OMKeH 6bl/1 YCTAaHOBUTbL COOTHOLLEHMEe cybTecToB 1 (hakTOPOB.

dalin AaHHbIX, KOTOPbIN Mbl ByAeM MCNO/b30BaTh B NpUMepe, Ha3dbiBaeTca lQ.sav, uMcno ob6b-
ekToB (N) paBHO 184.

B pasgene nolwarosbiX Mpoleayp npueefeHbl ABa BapuaHTa wara 5. War 5 unnoctpupyet
npocTeiilnii BapuaHT (HakTOPHOro aHaIn3a, B KOTOPOM MCMOJb3YHTCS 3HAYEHUs! MO YMOSI-
yaHuIo ANa Bcex napaMeTpoB. Llar 5a, HanpoTuB, BKAloyaeT B ce6si MHoOrve w3 AelicTeuii,
YNOMSHYTbIX paHee B 3TOW rnase.

[MowaroBble aJIrOPnNTMbl BbIYNCNEHWNA

Mpu nposBeAeHUM (HaKTOPHOIO aHaM3a CHavyana BbIMOAHATCA TPU NOArOTOBUTENbHbIX LUara.
3TW warn rno3eBosIAT NMOArOoTOBUTL Pabounii (aiin gaHHbIX, 3anycTuUTb nporpammy IBM SPSS
Statistics 20 u OTKpbITb hain (B gaHHOM cnydae 1Q.sav). MNowarosble MHCTPYKUUKU 15 3TOro
npouecca npueeaeHbl B rnase 4 (c. 55), a Nnogpo6Hble pa3biCHEHUA — B rnase 2.

Mocne 3aBeplueHUs wWwara 3 Ha 3KpaHe [AO0/HKHO MPUCYTCTBOBATb OKHO pefakTopa AaHHbIX CO
CTPOKO MEHIO 1 3arpyXeHHbIM harinom 1Q.sav.

AT 4 B MeH0 AHanm3 BblbepuTe KoMaHAy CHWDKEHME pPasMEpPHOCTU POaKTOPHbIA aHan3.
Ha akpaHe NosiBUTCS AMasioroBoe OKHO $aKTopHbIA aHanm3 (puc. 20.2).
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*1
6epeMeHHbIe:
ocBefOM/IEHHO ]i
CKpbITble dmry
& nponyLLeHHble
cyet Byme (4]
& noHsTAMBOCTL
VICK/IIO4eHVe 13 MapameTpel...
aHanorum (17|
umncnoBble pag,
# ymozaksoueHN.
reomeTpuyeck.

N\ zayumBaHue cn... »

N

3HauyeHus haktopoB ]

MepeveHHast q130pa HaGnKneHIA;

C OK Cbpoc j[ OTmeHa j{ Cripaska ]

Puc. 20.2. nanoroBoe okHO ®aKTOpHbLIV aHanm3

[unanorosoe oKHO ®aKTOPHbI aHaIM3 NMOYTU HUYEM He OT/IMYAETCS OT GOSbLLIMHCTBA AMNaNo-
rOBbIX OKOH KOMaHf, CTaTUCTUYeCKUX onepaumii SPSS: cnMcoK AOCTYMHbIX NEPEMEHHbIX Haxo-
OUTCA B NeBoii YacTu, none MepeMeHHble, NpeaHasHauYeHHoe A1 yKasaHus MMeH MepemMeHHbIX,
YyUYacTBYOLLMX B aHA/IN3E, — B LEHTPE, @ 5 KHOMOK, C MOMOLLbI0 KOTOPbIX 334at0Tca napamMmeTpsl
aHanM3a, — B NpaBoii. HECMOTPS Ha TO UYTO CyLLLECTBYET MHOXXECTBO MaTeMaTUUYeCKMX HI0aHCOB,
KacarmLmMxcsi (hakTOPHOro aHann3a, A5 ero NpoBeAeHUs B MPOCTElLLEM C/lyyae AO0CTaTOYHO
BCEro NNLlb NMOMECTUTb B CMINCOK lNepeMeHHble HECKO/IbKO NepeMeHHbIX, BbIGPaTb BapuaHT Bpa-
LEeHMs 1 WenKHyTb Ha KHonke OK. [danee 6yAeT npvBedeH NpvMep, B KOTOPOM Mbl BbiGepemM
11 nepemeHHbIX U1,..., N1l 1 NpoBeaeM (HaKTOPHbIN aHa/IN3 C NapameTpamy Mo YMOMYaHWIo.

HasHaueHue nons MepemeHHas oT60pa HabMOAEHN NPYMEPHO TaKoe Xe, Kak y KHOMKW Ecnm,
ynomuHaslelica B rnase 4. OHO MO3BOMAET yKasaTb UMS NEPEeMEHHOM N ee ypoBeHb. Ecnu,
K MpumMepy, NOMecTUTbL B Nosne MepeMeHHas oT6opa HabMoaeHUA MMS MO, LLe/TKHYTb Ha KHOM-
Ke 3HauyeHue 1 BBeCTU 3HadyeHue 1, To B (DaKTOpHOM aHanm3e 6yayT y4acTBOBaTb TO/LKO Te
06beKTbI, A1 KOTOPbIX 3HAYeHUs NepemMeHHol non pasHbl 1.

KHOMKW, pacnonoXeHHble B HUXHEW YacTU OKHa, MO3BOJIAT YNpPaBnsTb MHOXECTBOM pas-
HOOOpasHbIX NapamMeTpoB aHaM3a U MOryT UCMNOJb30BaTbCA HE3aBUCUMO APYr OT Apyra B /t0-
6oM nopsake.

KHonka OnucarenbHble NpefHasHaveHa A5 OTKPbITUS AMasloroBoro OKHa ®akTopHbI aHaus:
OnucarenbHble (puc. 20.3).

B aTOoM OKHe HaxoguTca age o6nactu: CratucTmkm n KoppensayuoHHas matpuua. ®naxok Opf-
HOMEpPHbIe onucatesibHble NO3BOMSET NOAYYUTb B Tabnuue MMeHa nepemMeHHbIX, UX cpeaHue
3Ha4YeHUs, cTaHAapTHbIE OTK/IOHEHUS N MeTKU. PiaXX oK HavanibHOe pelleHne Mo yMOaYaHuio
YCTaHOBJ/IEH M OTBEYaeT 3a BK/IKOYEHME B BbIBOAUMbIE AaHHble UMEH MepeMeHHbIX, HavyabHbIX
obwHocTelh (No ymonyaHuto pasHbiX 10), hakTOpOB, CO6CTBEHHbIX 3HAYEHUI, a Takke 06LLe-
ro n KyMynsTMBHOIO MpPOLEHTa 06LLei aucrnepcun Ana kaxaoro dgakropa. B o6nacte Koppe-
NAUMOHHasA MaTpuua BXOAAT 7 h1aXKKOB, yNpasisioL X BbIBOAOM KOPPENSALNOHHOW MaTpuLbl;
Jasiee npusBeaeHbl OMUCAHNA YeTbIpeX U3 HUX, KOTOPblE NCMNOJb3YIOTCA yalle OPYruX:

N KoahthMUMEHTbI — BK/IOUYAET B MaTpULLY KOI(PULIMEHTbI KOpPensunm, paam KoTopbixX oHa
06bIYHO cOo3aaeTcs.

» YPOBHW 3HAUYMMOCTU — B OTAEMNbHOW Tabnuue NpUBOAATCS 3HAYEHUsI P-YPOBHEN, COOTBET-
CTBYHOLLMNX BbIYNCNEHHBIM KO3((MLIMEHTAM KOPPENsLnN.
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PackpbliBatowuiics cnucok Metog, coaepXuT 7 nyHKToB. Mo ymonyaHuto BbibpaH NyHKT [naBs-
Hble KOMIMOHEHTbI; OCTa/lbHble MYHKTbl, COOTBETCTBYIOLLME METOAAM U3BNEYEHUS, NEPEUNCTIEHDI
Lanee:

» Hes3BeweHHbIN MHK;

» O6006LLeHHbIN MHK;

A MakcumyM npasgonoaoous;

N daKTopu3aumsa TaBHOM Ocu;

» Anbtha-thakTopusaums;

A AHann3 06pasos.

dopmMasibHO, UMEHHO 3TN 6 NepeynCcNIeHHbIX METOA0B OTHOCATCA K (DakTOPHOMY aHanm3y. Tem
He MeHee Mbl OrpaHNYMMCA aHaIM30M [/1aBHbIX KOMMOHEHTOB (A M'K) Kak ycTaHOB/IEHHbIM MO
YMOJTHaHUIO N K TOMY Xe Hambonee NpocTbiM MeTogoM. OfHako cnefyeT NoOMHUTL, 4To ATK
naeT 6onee rpyboe NpubnmxeHne K peasibHOM CTPYKType B3aMMOCBsi3eld, yeM Apyrve MeTo/bl
(haKTOpPHOIro aHan3a.

YcTaHaBnuBaa nepeknioyaTenis AHaNM3 B NONOXeHUs KoppenaumoHHaa matpuua u Kosapuauu-
OHHasA MaTpuLa, MOXHO BblbpaTb HaYaslbHble YCN0BUS aHannsa. MepekioyaTens BolaennTs no-
3BOMISIET 3a4aTb KPUTEPUI Yncia n3BnekaembixX (hakTOpoB: eC/iN OH YCTaHOBMEH B MOJSIOXEHNEe
OCHOBbIBasiCb Ha COOGCTBEHHOM 3Ha4YeHUU, TO MOXHO BOCMOJ/1b30BaTbCA €ANHUYHBIM 3HAYEHNEM,
YCTaHOB/IEHHbIM MO YMON4YaHUO B nose COGCTBEHHbIE 3HAYEHUS Bbille, MMOO0 3a4aTb CBOE 3Ha-
YeHue. YCTaHOBKa ero B NnosioXeHne ®PMKCMpoBaHHOE KONYECTBO (DAKTOPOB MO3BOSET U3B/EYb
KONNYecTBO (haKTOpOB, yKaszaHHOe B none M3Bneyb haktopoB. O6nacTb BblBeCcTM copepxut
aBa dnaxka: HenosepHyToe peLleHve, YCTaHOB/IEHHbIA MO yMoO4YaHuio, U Mpadmk cobeTBeH-
HbIX 3HAYEHWIA, 4ACTO UCMONb3YEMbIN McceAoBaTENAMU A5 OnpeAeneHnst yncna hakTopos Mno
kputeputo P. KeTTenna. Ecnn Bbl AOCTATOYHO OMbITHbI B (DAKTOPHOM aHanmse, TO, BEPOSITHO,
npeanoyTteTe yCTaHOBUTb 06a yKa3aHHbIX haxka. HakoHew,, npu XenaHnn MOXXHO U3MEHUTb
3HayeHve B nose Makcumym utepaumii 0 CXOAMMOCTM (N0 ymonyaHuio 25).

LLlen4yok Ha KHOMKe BpalieHne B OKHe ®PakTOPHbIA aHan3 OTKPbIBAET ANa/IOrOBOE OKHO dak-
TOPHbI aHa/M3: BpauweHue (puc. 20.5). Mpu BbINOAHEHUN (DAKTOPHOro aHasn3a yCTaHOBKOW
nepekntoyatens Metos B HY>XHOE NOJSIOXEHNE MOXHO BblbpaTb OAUH U3 TPEX OPTOrOHa/bHbIX
MeTO40B BpalleHus: Bapmmakc, 3kBUMaKC M KBapTMMakc. YCTaHOBKa 3TOro rnepekniyarens

®aKTOpHbI aHann3: BpaleHne
MeTop

SH O KsapTvimakc
O Bapumakc O 2kByMakc

O Mpsivoit obmmvmmnH O Mpamake
Oenbta: (I Kanna L

BeiBeCW —

m3elleHne MNrpaduk(n)Harpy3ok

MakEvMym UTepawii 4o CXoauMocTy'

MpoaomxuTL OTmeHa CnpaBka  j

Puc. 20.5. Ananorosoe okHO ®aKTOPHbLIM aHann3: BpalieHue
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B MNosioxeHusa MpaMoii o6iMMuH 1 MpoMakc Mo3BONSeT BbIMOMHATL HEOPTOroHa/bHOe Bpa-
LeHne (PakTopoB. 3HaYeHUs B nonax [enbta n Kanna npakTUYecku Bcerga pekomeHayeTcs
OCTaB/ATb YCTAHOBNEHHbLIMW MO YMOMYaHUio. Kak roBOpU/IoCh paHee, HacTOATEIbHO HEe PEeKo-
MeHAYeTCs UCMOo/b30BaTb HEOPTOrOHA/ILHOE BpalleHune, eciiv Bbl He 06/1aaeTe ncyeprnbiBato-
LWMMU TEOPETUUYECKUMU 3HAHUAMU B 06/1aCTU (PaKTOPHOIO aHa/In3a.

dnaxok [osepHyTOe pelueHne B 061acTU BblBECTM MO YMONYaHUIO YCTAaHOBMIEH, €C/UN Bbl-
6paH OAVH 13 MeToAOB BpalleHns. OH NO3BO/SET BKIOUYNTL B BbIBOAMMbIE AaHHble Haubonee
BabKHble pe3ysnibTaTbl (DaKTOPHOro aHanusa. bonee nogpobHO 06 3TOM pacckasaHo B pasfe-
ne «MpeactaBneHne pesynbTatoB». ECAM BaMm HeEO6GXOAMM BU3yasbHbI aHanvM3 CTPYKTYpbl
thakTOpOB MoOCne BpalleHWs, yCTaHOBUTE h/iaXkoK padmk(n) Harpy3ok. Torga no ymonyaHumio
B BblBOAMMblE AaHHble GyAeT BK/IOUEHO TpexmepHoe n3obpakeHWe nepBbiX Tpex (hakTopos,
ecnn unx 6onblie AByX. Bbl MOXeTe nepemMellaTtb OCM U MEHATb TOYKY HabnwaeHus nsobpa-
XEHUA, HO, MoXanyi, HeM3MeHHbIM B GOMbLUMHCTBE CnyvyaeB OyAeT OAHO: Bbl He CMoXeTe
YyNOBUTb CMbIC/a TOrO, YTO BUAUTE.

BepHemMca K OCHOBHOMY [MaNoroBoMy OKHY KOoMaHAbl ®aktop 1 obpatumcs K KHOMke 3Have-
HVA (haKTopOoB. MNpu LWenuke Ha Heli OTKPbIBAeTCA ANaSOroBOe OKHO, MO3BO/IAIOLEE COXPAHUTD
BbIYNC/IEHHbIE OLLEHKWN (haKTOPOB Kak nepemMeHHble. Mbl He NPYBOAVM WOCTPaLMIO AaHHOTo
[VNaioroBoro OkHa — BaM [0CTAaTOYHO 3HaTb, YTO A8 BK/OYEHUS B BbIBOAVMbIE AaHHbIE Ma-
TPULUbl PaKTOPHbIX KO3I(PPULIMEHTOB HEOOXOAMMO YCTAHOBUTL (DNIAXKOK BbIBECTU MaTpuLly Ko-
3thhMLIMEHTOB 3HAYEHWI haKTOPOB. YCTaHOBKa hnaxka CoxpaHWTb Kak nepeMeHHble No3BoseT
COXpPaHUTb B haiifie faHHbIX BblYNCIEHHbIE 3HAYEHUA PAKTOPHbLIX OLEHOK A/ HabnoaeHNi
B KayecTBe HOBbIX MepeMeHHbIX.

KHonka MapameTpbl B OKHe ®aKTOpHbIV aHanv3 npefHasHaveHa [ Bbi30Ba AMasioroBoro okHa
®akTopHbI aHanun3: MapameTpsbl (puc. 20.6).

21

® WcknovaTb HabnaeHs Lienmkom!
O VickntoyaTb HabnoaeHUs nonapHo

O 3ameHUTb cpeaHUM

®dopmart BbiBOAA KOIP AP ULUMEHTOB oo
O OTcopTMpOoBaTh Mo Be/IMYMHE
[J He BbIBOAWTL KOI(PULIMEHTBI C HUBKUMM 3HAUYEHWSIMM

AGCONIOTHOE 3HaYeHVe MeHbLle: [ O

MpomomknTL | OTmeHa Cnpaska -

Puc. 20.6. OuanoroBoe okHO ®aKTOpHbIN aHan3: MapameTpsbl

AneMeHTbl UHTepeiica, pacnonoXeHHble B 061acTu dopmaT BbiIBOAA KOI(MULIMEHTOB, yNpas-
NAT OTO6PaKEHNEM MaTpULLbl (DaKTOPHbIX Harpy3ok nocse BpalleHus. YacTo nosesHo ycra-
HOBUTbL (hlaXkok OTCOPTUPOBATL MO BE/MUYMHE, KOTOPbLIV NMO3BO/ISIET OTCOPTUPOBATL NEPEMeEH-
Hble B COOTBETCTBUMN C BE/IMYMHOM KX Harpy3ok Mo COOTBETCTBYHOLIUM (hakTopam. Tak, eciu
6 NepeMeHHbIX MaKCUMasTlbHO HarpyXarT (hakTop 1, TO 3T1 NepemMeHHble 6yAyT nepeyncreHbl
B MNopsiake y6biBaHWs UX Harpy3ok B CTo/6LE C Ha3BaHneM dakTop 1. AHa/IOTMYHbLIM 06pPa3oM
6yAyT BbiBeAieHbl Harpy3ku Ans BceX OCTas/lbHbIX (hakTopoB. ®naxoK He BbIBOAWTL KO-
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LMEHTbl C HUSKAMU 3HA4YeHUAMU MNMO3BOIAET UCKNKYNTbL U3 Ta6l'II/ILI|bI BCe 3Ha4YeHUNA Harpysok,
MeHbLUWEe 33a0aHHOro. 3To AenaeTca 419 UCK/TIYEHUS N3 pe3y/ibTaToB TeX Harpys3okK, KOTopble
HEe UMEKT CylleCTBEHHOIro A4 nHtepnpetaumnn sHa4eHuA.

MepekntoyaTens TponylleHHble 3HAa4YeEHUs MO3BOMAET BbiGpaTb pexuM 06paboTknm OTCyT-
CTBYIOLMX 3HA4YeHW i MNpW BblYNCNEHUN KOppensuwuii (cm. rnaey 4). YcTaHOBKa ero no
YMONYaHWo B MOJMIOXEHWe VickiouaTb Ha6MoAeHNA LeIMKOM MPU BbIYUCIEHUN KOPPENALLNi
WCKNI0YaeT BCIO CTPOKYy (HabnwogeHwe), ecnn B Hell NponylieHo XOoTa Obl O4HO 3HauYeHue.
YcTaHOBKa B NosoxeHue Vicknoyatb HabnogeHns nonapHo obecrneunBaeT UCKIOYEHWE TOSb-
KO napbl 3Ha4YeHWi (4N ABYX NepeMeHHbIX), eCIM OAHO U3 HMX MPONyLLeHo. 3TO npuBoAUT
K MEHbLIVM MOTEPAM HabMAeHWHi, YeM NPU YCTAHOBKE MO YMOMYaHWIO, HO MOXET Bbi3BaTb
NCKaxKeHWe pe3ynbTaToB, ec/iM NMPOMYCKOB MHOrO. YCTaHOBKa Mepek/ioyarens B MofIoXeHne
3amMeHUTb CpedHVUM MPUBOAUT K 3aMeHe MPOMYLLLEHHOro 3HaYeHUs NepeMeHHol ee cpeAHUM
3HaYEHMEM.

Janee npuBefeHbl ABa BapuaHTa BbIMOMHEHMA wWwara 5. B NepBOM M3 HUX MOYTWM ONA BCEX
napameTpoB (PaKTOPHOroO aHa/IM3a OCTaB/eHbl 3HAYEHWA MO YMO/4YaHWIO; BTOPO BapuaHT AB-
naetca 6onee VHTEPECHbIM W WANOCTPUPYET NPUMEHEHME HEKOTOPbLIX M3 YyNMOMWHAaBLUMXCA
napameTposB.

B cnepytolem npuMepe paccmaTprBaeTcs npuMeHeHne hakTopHOro aHaimsa K 11 nepemeH-
HbiM, 11, .., nll, daiina IQ.sav c napameTpaMy MO YMOSYaHMIO W BpalleHWeM Mo meToay
Bapumakc.

WAl 5 Mocne BbINOMHEHMS NpPeAblayLero wara y Bac AO/MKHO ObiTb OTKPbLITO AvasioroBoe
OKHO ®aKTOpHbIN aHanm3 (cM. puc. 20.2). Ecnu Bbl ye ycrienn nopabotarb C 3TUM
OKHOM, LUEe/IKHUTE Ha KHorke Copoc.

1 UlenkHnTe Ha nepemMeHHon Ul HaxkmuTe Knasuwy Shift n, He oTnyckas ee, wern-
KHUTE Ha NepeMeHHol 1l B pe3ynbTarte OKaXyTCsi BblAEEHHbIMU BCE MPOMEXY-
TOYHble MepeMeHHble, Ha4YMHas NepemMeHHoN 11 un 3akaHuMBas nepemMeHHon nll

2 UWenkHnte Ha BerHeI7I KHOMKe co CTpeﬂKOﬁ, 4TOObI nepemMmecTnTb BblOeNleHHbIe
nepemMeHHble B nose lepemMeHHble.

3. LlenkHuTe Ha KHOMKe BpallieHre, YTOObl OTKPbITb AMANIOroBoe OKHO ®aKTOpPHbI
aHanm3: BpawieHuve (cm. puc. 20.5).

4. YcTaHoBMTE Mepeknovatens MeTog B MOMOXeHVEe BapuMakc M LEeNKHUTE Ha
KHOMKe MpoAo/KUTb, UTOBLI BEPHYTLCS B ANA/IONOBOE OKHO PaKTOPHbIA aHama.

5. LWenkHute na kHonke OK, 4To6bl OTKPbITb OKHO BbIBOAA.

Mpun BbIMOMIHEHUM 3TOrO Llara NPoBOAUTCA (PaKTOPHbLIN aHanmMs3, BK/IKYaKOLWMA B ceba cne-
AywoLime onepauuu:

BbluMcneHve KoppensuuoHHoW MmaTtpuubl ans 11 3afaHHbIX NepemMeHHbIX.

M3BneueHne 11 pakTOPOB METOAOM FN1aBHbIX KOMMOHEHTOB.

Bblbop Ans BpalweHus Bcex hakTopoB, YbM COOCTBEHHbIE 3HAYEHUA He MeHblle 1

A wN p

BpaleHve hakTopoB No MeToAy Bapumakc.
5. BblBOA, MaTpuLbl (haKTOPHbLIX Harpy3oK Mocse BpaweHus 1 Apyrnx pesybTaTos.

B cneayoliem npumMepe NpoBoaMTCs (hakTOPHbIA aHaIM3 € yyacTvem TeX e 11 nepemMeHHbIX,
uTO 1 B Npeablayliem cfyyae, OfAHAKo Tenepb 3a4arTcs HEKOTOPbIe A0MNO/IHUTE bHbIE NapamMe-
Tpbl. Tak, Mbl BK/IHOUAM B BbiBOJ, OAHOMEPHbIe onucaTesibHble CTaTUCTUKM BCEX MEPEMEHHbIX,
KOS ULIMEHTbI KOPPENsaLMM, a TakKe MPUMEHUM KPUTEPUM MHOrOMEPHO HOpPManibHOCTU
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M aeKBaTHOCTU BbIGOPKN. AN n3sneyeHns aktopos byaeT MCNONb30BaTbLCA METOA MaBHbIX
KOMMOHEHTOB, a A/19 0TO6pakeHNss — rpadnk cO6CTBEHHbLIX 3HaYeHW. BpalwieHne hakTopos
6y[eT NpoM3BOANTLCA METOAOM Bapumakc. HakoHeL,, Mbl OTCOPTMPYEM NepeMeHHble Mo Benu-
YMHEe NX Harpysok rno gpakrtopam 1 oTobpasnm Te Harpysku, abconoTHas BenunHa KOTopbIX
He meHee 0,3.

LAl 5a Mocne BbiNONHeHUs wara 4 y Bac A0/HKHO ObiTb OTKPbLITO AMasioroBoe OKHO ®dak-
TOpHbIA aHarm3 (cm. puc. 20.2). Ecnn Bbl y)Xe ycnenu nopaboTtarb C 3TUM OKHOM,
LenkHUTe na KHonke C6poc.

1 LenkHnTe Ha nepemeHHol 11, HaxmuTe Knasuwy Shift n, He oTnyckas ee, wern-
KHUTE Ha NepeMeHHOM N1l B pesynbTare OKaXKyTCs BblAENEHHbIMM BCE MPOMEXY-
TOYHbIE NepeMeHHble, HauMHas nepeMeHHoM 11l u 3akaHuMBas nepemMeHHor 11l

2 UenkHUTe Ha BEpPXHEN KHOMKe CO CTPESKOWM, YTO6bl NMepemMecTuThb BblAeNEHHbIe
nepemMeHHble B rnose MepemMeHHble.

3. WenkHuTe Ha kHoMke OnvcaTtesibHble, YTO6bl OTKPbITh AMaNIoOroBOe OKHO dakTop-
HbIi aHa/m3: OnucatesbHble (cM. puc. 20.3).

4. B obnactn CratncTmkn yctaHoBuUTe (h/1ladkOoK OHOMEpPHble onvcaTtesibHble, B 06-
nactn KoppenaumoHHas Matpuua — doniakkn KoadadpmupieHtsl 1 KMO 1 Kputepuii
cthepryHOCT BapneTTta 1 WenkHUTe Ha KHomMke [Mpoao/pkmTb, UYTOGbl BEPHYTLCS
B ANa/IoroBOe OKHO ®aKTOPHbIA aHan3.

5. LlenkHnTe Ha KHOMKe V3BneyeHrie, YTOGbI OTKPbLITH ANA/IOrOBOE OKHO ®aKTOpHbIN
aHanm3: BbiaeneHve chaktopoB (cM. puc. 20.4).

6. YcrtaHoBUTe (hNakoK Mpadink COBCTBEHHBIX 3HAYEHWI U LLLeNTIKHUTE Ha KHonke Mpo-
[O/DKUTb, YTOObI BEPHYTHLCS B ANAIOrOBOE OKHO $aKTOPHbIA aHam3.

7. WenkHuTe Ha KHOMke BpalleHne, YTO6bI OTKPbLITL AMAIOroBoe OKHO $aKTOpHLIN
aHanm3: Bpawenme (cm. puc. 20.5).
| ; 8. YcraHOBUTE nepekntovatens MeTog B MOMOXeHWe Bapumakc v LWenkHUTe na
KHorke [Mpoao/mxuUTL, YTO6bI BEPHYTLCA B AMa/IONOBOE OKHO PaKTOPHbIA aHams.
j 9. WenkHuTe Ha KHonke MapameTpbl, YTO6bI OTKPbITh ANANIOrOBOE OKHO $PakTOpPHbIM
aHanms: MapameTpbl (cm. puc. 20.6).
10. YcTaHosuTe thnadkku OTCOPTUPOBATH MO BENMUMHE U He BbIBOAUTL KO3MLIMEHTI
C HU3KVIMN 3HAYeHUsIMK; B ronie ABGCOMIOTHOE 3HauyeHve MeHblue BmecTo 0,10 3a-
pante 04. WenkHnte Ha KHorke lMpoao/pkuTb, YTOObI BEPHYTLCA B AMA/IOrOBOE
OKHO ®aKTOpHbIA aHam3.

11. WenkHnTe Ha kHomnke OK, YTO6bl OTKPbITb OKHO BbIBOAA.

Mocne BbLIMNOMHEHUA LWara 5 nporpaMMa aBTOMAaTUUYECKM aKTMBU3MPYeT OKHO BbiBoAa. [N
npocmoTpa pe3ynbTaToB Npu Heo6XOAMMOCTM MOXHO BOCMO/1b30BaThbCs BEPTUKANIbHOW N FO-
pPU30HTa/IbHOM Mosiocamn NMPOKPYTKU. O6paTUTe BHUMaHWe Ha CTaHAapTHYH CTPOKY MEHHo
B BEPXHei yaCT! OKHa BbIBOAA: €e MPUCYTCTBUE MO3BOJISET BbIMOMHATL MO6bIE CTATUCTUYe-
CKWe onepaumu, He NepekoYascb 06PaTHO B OKHO pPeaakTopa AaHHbIX.

MpeacTaBneHne pesysbTaToB

Janee npvBeaeHbl AaHHble, CreHepMpoBaHHbIe NPOrpaMmor Npu BbiNOMHEHMN wara 5a. épar-
MEHT, MONIyYeHHbIA 6narogaps yctaHoBke dnaxka Kputepym KMO un cihepuuHocT BapnetTta
B OKHe ®aKTOpHbI aHanm3: OnucaTenbHble, NokasaH Ha puc. 20.7.
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Mepa agekBaTHoe™ u kpuTepuii baptnena

Mepa BbIGOPOUHOW afekBaTHOCTU Kaiizepa-Meliepa- , 736
OnknHa.
Kputepuii cchepryHocT Mpnbn. xm-kBagpar 689,447
BapTtnetTa
CT.CB. 55
3Hu. ,000

Puc. 20.7. KMO un kputepuin ccheprnuHocT bapnetTa

BennunHa KM O ageMOHCTpMpyeT NpueMIemMyto afeKBaTHOCTb BbIGOPKU 418 (DakTOPHOro aHa-
nnza. Kputepuii cchepnyHocTM bapTneTTa nokasbiBaeT CTAaTUCTUYECKN AOCTOBEPHBIV pe3y/ib-
TaT (p < 0,05): KoppenaAuMn Mexay nepemMeHHbIMM 3HauYMMo oTnnyatroTcs oT O.

B nepBoii M3 AByx Tabnuu, MokasaHHbIX Ha puc. 20.8, nepeyncrieHbl MMeHa MepeMeHHbIX
1 o6wHocTn. CTONGLLbI BTOPOW TabnuLbl cofepaT XapakTePUCTUKN BblAeNeHHbIX (DaKTOpPOB:
X NnopsiakoBble HOMepa (C 1-ro no 3-i), cyMMbl KBaApaToB Harpy3oK, MPOLEHT o6Len amc-

nepcun, o6yCnoBEHHOW (HhaKTOPOM, M COOTBETCTBYHOLLUIA KYMYNSATUBHbIM (HaKOMMEHHbIA)
MPOLEHT (40 W Nocne BpaLleHuns).

O6wHoOCTHN

HavasnbHble N3BneyeHHble

0CBeOM/IEHHOCTb 1,000 573
CKpbITble (Mrypbl 1,000 ,644
rNponyLeHHbIe crioBa 1,000 ,574
cyeT Byme 1,000 ,713
NOHST/INBOCTb 1,000 ,615
VICK/TIOYEHNE N306PaXKEHNIA 1,000 ,493
aHasiormm 1,000 ,695
YncnoBsble paabl 1,000 ,629
YMO3aK/to4yeHNs 1,000 573
reoMeTpuYecKoe CroXeHue 1,000 725
3ayuymBaHune cros 1,000 ,661

MeTog, BblaeneHna: AHa/M3 rnasHbIX KOMMIOHEHT

MonHasa oobACHeHHas ancnepcua

CyMMb| KBa/JpaToB HarpysoK M3BneyeHus CyMMbl KBaJpaTOB Harpy3oK BpaLLeHus
KOMMOHeHTa Mroro % Oucnepcn  KyMynsiTUBHBIA % roro % Ovicnepcun  KymynsiTvBHbIA %
1 3,916 35,598 35,598 2,666 24,236 24,236
2 1,788 16,258 51,856 2,143 19,480 43,716
3 1,199 10,904 62,760 2,095 19,044 62,760

MeTo,q BblAeNeHuA: AHanM3 rnaBHbIX KOMMOHEHT
Puc. 20.8. VimeHa nepemeHHbIX, OBLLHOCTU U XapaKTePUCTUKM (haKTOPOB
Yem 6osblUe MPOUEHT AMcnepcun, obycnosneHHol akTtopom (cm. puc. 20.8), TeM 6O/MbLLNIA
BEC MMeeT AaHHbI hakTop. A YeM 6osblie KYMYAATUBHbIA NPOLLEHT, HAKOMN/IEHHbIM K nocnea-

Hemy hakTopy, TemM 60/iee COCTOATENIbHLIM ABNsSeTC (PaKTOpHOE pelueHne. ECNn aToT Hako-
NAeHHbI NpoLeHT MeHee 50 %, crneayeT IM60 COKPaTUTb KOMMUECTBO MEPEMEHHBIX, TMGO yBe-
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NINYNTb KOMNYECTBO (haKTOPOB. B AaHHOM c/lydae HaKOM/EHHbI NMPOLEHT AMUCMEPCMM BrosHe
npUemnIeM.

Kak BuauTe, B MepBOM CTOMN6LE NepBoii Tabnunubl NepedncieHbl MeTku, a He umeHa (11, ..,
nll) nepemeHHbIX. ECAN Bbl cuMTaeTe, UTO METKU 3aHUMAIOT C/IMLIKOM MHOFO MecTa B OKHe
BblBO/a, B MEHI0O KOMaH/HO CTPOKK MpaBka BbiGepuTe komaHAay MapameTpbl, B OTKpbIBLLEMCA
[OValoroBOM OKHe Mepeiaute Ha BKAaaKy MeTku B BbiBoge. B 061acTi MeTKM B MOGU/bHBIX
Tabnmuax B packpbIBalOLLLEMCS CrCKe MepeMeHHble B METKaxX BMECTO MyHKTa MeTku BbibepuTe
NYHKT VIMeHa 1 wenkHuTe Ha KHonke OK. Mocre aToro B Tabnnuax okHa BblBoAa Bceraa 6yayT
npeAcTaBfeHbl UMeHa, a He METKU NepemMeHHbIX.

[uarpavmma, npueegeHHass Ha puc. 20.9, Ha3blBaeTCs rPaPUKOM COBCTBEHHbIX 3HAYEHWIA, N
OmMarpaMmoli «KaMeHUCTOoM ocbinu» (scree plot). ToukamMy nokasaHbl COGCTBEHHbIE 3HAUYEHUS
B MPOCTPAHCTBE ABYX KOOPAUHAT. 3TOT TUN AnarpaMMbl 06bIYHO MCMNOL3YETCs NPU onpeae-
NEHNN [,OCTAaTOYHOro Yncna (hakTopoB nepes BpalleHnem. Mpu 3TOM pPyKOBOACTBYHOTCS Crie-
OYOLLNM NPaBUIOM: OCTaBAATb HY)KHO NNLLbL Te (DaKTOpbl, KOTOPbIM COOTBETCTBYIOT NepBble
TOUKM Ha rpaguke Ao TOro, Kak KpuBas cTaHeT 6osee nosforon. OTMETVM, YTO MO YMOMHYaHWIO
SPSS BpallaeT Bce (PakTopbl, YbW COBCTBEHHbIE 3HAUYEHUs NPEBLIWAT 1, B JaHHOM npumepe
TakKnX (PakTOpoB TPW, a B COOTBETCTBMM C YNOMSIHYTbIM MPABUIOM HYXHO 6bIN10 6bl B35Tb He
TpW, a YeTbipe hakTopa.

pachnk cOBCTBEHHBIX 3HAYEHWIA

RO ahNpUB

O o0

1 2 3 4 5 6 7 8 9 10 1
Homep KOMMOHeHTLI

Puc. 20.9. padmk cOBCTBEHHbLIX 3HAYEHNI

Janee SPSS BKkNO4YaeT B BbIBOA MCXOAHYH CTPYKTYPY (haKTOPHbIX HArpy3ok (40 BpalieHus).
3TN paHHble B BOMbLIMHCTBE C/yYyaeB He NMPeacTaBnsaloT MHTepeca, U Mbl He CTaHeM MPUBO-
ONTb UX B 3TOM pasfene.

MpeobpaszoBaHHas MaTpuLLa (haKTOPHbIX HArpy30K Moc/e BpalleHns nsobpaxeHa Ha puc. 20.10.
VIMEHHO 3Ta maTpuua ABNAETCA /N1aBHbIM UTOroOM (HakTOPHOro aHams3a U NOAJIEXUT coaep-
KaTenbHOW WHTepnpeTaumn.
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MaTpuua NOBEPHYTbIX KOMMNOHEHT3

KomnoHeHTa
1 2 3

aHanornm ,816

cyeT Byme 778

yucnosble paabl , 745

YMO3aK/1o4eHuns 734

3ay4yvBaHue Cros ,810
0CBeOM/IEHHOCTb , 755
nponyLeHHbIe crioBa ,660
VCK/IOYEHNE N306PaXeHU ,526 ,464
reoMeTpuyeckoe CrIoXeHue , 759
MOHAT/IMBOCTb , 757
CKpbITble (Mrypbl 737

MeTog, BblAeNeHUNS: AHA/IM3 METOLOM F/1aBHbIX KOMMOHEHT
MeTog, BpalleHus: Bapumakce ¢ Hopmanusaumeid Kalizepa.

a. BpauieHue cownock 3a 5 utepaumii.

Puc. 20.10. Matpuua thakTOpHbIX Harpy3oK nocsie BpalleHus

O6paTnTe BHMMaHWe Ha TO, YTo 6narogaps yctaHoBke hnaxka OTCOpTMPOBaTb MO BeMYMHE
B OKHe $akTOpHbIi aHanus3: [MapameTpbl PaKTOpHble Harpysku OTCOPTUPOBaHbLI CReAyHLMM
obpazom:

» HanbonblINe 3HAYEHUSI HArpy3oK /11 KKA0ro akropa CoOpTUPYIOTCS B OTAE/bHbLIX 6/10-
Kax;

> BHYTPW KaxkAoro 6/10Ka Harpysku hakTopoB YNopsAoUeHbl MO YObIBaAHUIO.

Kpome Toro, ycTaHoBKa (hriaxkka He BbIBOAWTb KOIPHULIMEHTbI C HUSKMM 3HAUEHUAMU U 3303~
HVe B nosne AGCOMIOTHOE 3HAYeHNe MeHblle 3HaueHus 0,4 NO3BOSUN BbIBECTU TOMLKO Cyllle-
CTBEHHble ON18 MHTepnpeTauny BeNUMHblI (PaKTOPHbLIX HArpy3oK.

Ecnmn 6bl onucaHHbIA aHanM3 NPOBEN peasibHbIvi MccnegoBaTeNlb, OH 6bl1 6bl OTYaCTU yao-
B/IETBOPEH MONIYYEHHbIMU pe3yfbTaTamu. O4eBMAHO, YTO NepBblii N3 (hakTOPOB COOTBETCTBY-
eT npegnonaraeMbiM MaTemMaTUYeCKUM CrOCOB6HOCTAM, TakK Kak 06beAUHSeT cyO6TecTbl «cyeT
B YME», «aHasIornm», «4UCNOBble psAAbl» N «yMO3aKI4eHUs». Bo BTOpoi chakTop nonanm
Tpn cybTecTa, oTHOCcAWMecA K Bepba/ibHbIM CMOCOBHOCTAM: «3ayynmBaHUe C/I0B», «OCBEAOM-
NEeHHOCTb», «MPOMyLleHHble CoBa», a B TPeTulii aktop — yeTbipe cybTecTa, OTHOcCALLMECA
K HeBepbasibHbIM CMOCOBHOCTAM: «CKPbITble (IUIYpbl», «FeOMeTPUYECKOE C/IOXKEHMEe», «Mo-
HATIMBOCTb» N «UCK/IOUYEHME N306pakeHW». K CTpaHHOCTAM pe3ynbTaToB MOXHO OTHECTU
pacnpegeneHve NepeMeHHON «UCK/IYeHNe N300paXeHUn» Mexay BTOpbIM U TpeTbuM dak-
TOpOM. [MoA06HbIE OTK/IOHEHNS O6bLIYHO TPEBYIOT OTAENBHOIO N3YYEHUS. B 4aCTHOCTU, MOXHO
yBENUYUTb YMCNO (DaKTOPOB WAN UCKIKOUYUTL HeonpeaesieHHble NepemMeHHble U MOBTOPUTb
aHaM3. Ho ny4ywinm cnoco6oM NPOBEPKM afleKBAaTHOCTU pPe3ysibTaToB (hakTOpPHOro aHannsa
ABNAeTCA KOH(UPMATOPHLI/ (DaKTOPHbIN aHannM3, onncaHMe KOTOpOro MpuBOAUTCA B rnase
26 Ha aTOM Xe npumepe.

Llenbio nNpuBeAeHHOro nprMepa 6bI/1I0 MOKa3aTh, KaKMM 06pa3oM (haKTOPHbIA aHann3 rpyn-
nupyeT nepemeHHble, 06beAnHAS X No akTopam. Kaxabli hakTop MHTEPNpeTupyeTca Kak
npuyYnHa COBMECTHOW M3MEHUYMBOCTU (KOppPenauun) rpynmnbl nepemMeHHbIX. OTMeTUM Haro-
cnefoK, YTO Yalle BCero uccnegosartefls He OorpaHuyMBaeTcs OAHOKPATHOW hakTopusaumeri
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OaHHbIX, @ MOJlyYyaeT HECKO/IbKO BapMaHTOB peLleHUs C pas3HbiMM Habopamu MnepeMeHHbIX
N pa3HbIM YAC/TIOM (PAKTOPOB. 3aTeM BbIGUPAETCS TO PeLIeHUE, KOTOPOE SBISeTCH HauayUL M
Mo NpusHakaMm MpocCTOTbl CTPYKTYPbl U KOHLENTYaslbHOW OCMbIC/IEHHOCTU. Mocne nonyyeHus
NPYEMIEMOTO PELLIEHNS MOXHO BblYUC/INTL (PAKTOPHbIE OLEHKM AN O6HLEKTOB KaK HOBble
nepemeHHble A8 Aa/bHelero aHanmsa. [41a 3Toro B ANaioroBOM OKHe ®akTOpHbI aHanm3
HEo6X0AUMO LLLE/TKHYTb HA KHOMKE 3HayeHusi (hakTOPOB W B OTKPbIBLLIEMCS AMNA/IOFOBOM OKHe
®aKTOPHbI aHanM3: 3HauYeHUs (PaKTOPOB YCTAHOBUTb (p/laXKoK COXPaHUTb KakK MepemMeHHbIe.
B wTore 6yayT co34aHbl HOBble MEpPeMeEHHble (MO KOMNYECTBY (PAKTOPOB), KOTOPbIE MOXHO
NCNo/b30BaTh B AasibHelilleM aHaIn3e BMECTO UCXOAHbLIX MepemMeHHbIX.

TepMunHONOrns, ncnonb3lyemasi Npu BbiBOAE

Janee faHa TpakTOBKa TEPMUHOB, UCMO/b3yeMbIX MPOrpaMMoil B OKHe BbIBOAA U OTHOCALLUX-
ca K kputepuam KM O un bapnetra:

» KMO (mepa Bbi6opouHOM agekBaTHOCTM Kailizepa — Meiliepa — ONKMHA) — BENNYMHA,
XapakTepuaytoLas cTerneHb NPUMEHUMOCTM (hakKTOPHOro aHa/M3a K AaHHOM BbIGOpPKe:

6onee 0,9 — 6e3ycnoBHasA afeKBaTHOCTD;
6onee 0,8 — BbICOKas afeKBaTHOCTb;

6onee 0,7 — npuvemsneMas afeKBaTHOCTb;

y
y
y
y 6onee 0,6 — ynoBneTBOpuTE/ibHas afekBaTHOCTb;
y 6onee 0,5 — HM3Kass aAeKBaTHOCTb;

y

MeHee 0,5 — (haKTOPHbIV aHaIM3 HEMNPUMEHUM K BblGOPKE.

» Kputepuii chepuyHOCTU' Bapnetta — KpUTepuin KoppenvpoBaHHOCTM MepeMeHHbIX (HY-
fieBas rmnoTesa — O PaBEHCTBE HY/0 KOppensauuii mexay nepemMeHHbIMW). 3HadeHune
p-ypoBHs, MeHbluee 0,05, yKasbiBaeT Ha TO, YTO JaHHble BrosiHE NMpuemsemsl Ans npo-
BEAEHMS (DAKTOPHOIO aHasIM3a, Tak Kak KOPPEensauMm Mexay nepeMeHHbIMAU CyL,eCTBEHHO
OT/INYAIOTCA OT HYyNS.

[anee naHa TpakToBKa TEPMUHOB, OTHOCALLMXCS K OBLLHOCTA U XapaKTepUCTUKaM (PaKTOpPOB:

» AHaNM3 rnaBHbIX KOMMOHEHT — METOA, U3B/ie4YeHNst DaKkTOpPOB, UCMOMb3YEMbIV MPOrpamMmmoi
SPSS no ymonyaHuio.

» HavanbHble — MO yMONYaHWIO BCE MEpPeMeHHble MMEKT UCXOAHOe 3HayeHne O6LLHOCTU,
pasHoe 1.

M3BneueHHble — 3HaUeHWs 06LLHOCTel nocne U3BneyeHus (HaKTopoB.
KOMMoOHEeHTa — HOMep M3BNeYEHHOro hakTopa (KOMMOHEHTbI).

CyMMbl KBaZPATOB HAarpy3oK W3BMeYeHVss — BeINUUHbBI, XapakTepusyowme NHPOpPMaTUB-
HOCTb KaXA0ro 13 (hakTopoB [0 BpalleHus.

» CymMbl KBapaTOB HarpysoK BpalleHUs — BeMUMHbI, XapakTepusylolime MHgpopmaTue-
HOCTb KaA0ro 13 (hakTopoB Moc/ie BpaleHus.

Bcero — cyMMbl KBajpaToB Harpy3oK A5 KaXA0ro 13 akTopos.

MpOoLEeHT ancnepcun — NPOLLEHT AUCTIEPCUN, OBYC/TOBNEHHbIN (haKTOPOM, paBHbIi OTHOLLE-
HUIO CYMMbl KBafpaTOB Harpy3oK AaHHOro (hakrtopa K KOMMYecTBy NepemMeHHbIX (B AaH-
HOM cniyyae 11).
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N KyMyNSTUBHBIA MPOLIEHT — KYMYNATUBHBIA (HAKOMN/IEHHbIM) NPOLIEHT Ancnepcun.

» MaTpuua MOBEPHYTLIX KOMMOHEHT — MaTpuua (hakTOPHbIX HArpysoK Mocne BpalleHus,
OCHOBHOI1 pe3ynbTaT (haKTOPHOro aHannsa A/1s coAepyKaTeslbHON NHTeprnpeTaLmn.

3aBeplieHne aHanmsa u BbIXo[,
N3 NporpamMmmbl

OTpefakTnpyiTe coaepXnMmMoe OKHa BbiBOAA B COOTBETCTBUM CO CBOMMW MPeAnOdYTEeHUSAMMN:
CKpOWTE NNLIHIO MHOPpMaLUMIo, ncrpasbTe Tabnuubl 1 Np. (M. pasgen «OKHO BbIBOAA U €ro
pefakTMpoBaHue» rnaebl 2). 3a MHCTPYKUUAMW MO pefakTUpOoBaHUIO rpadmkoB obpaTtntech
K rnase 5.

Ana ganbHenwero Mcnonb3oBaHUa pesynbTara Bce COAEepPXMMOe OKHa BbiBOAA MAWU ero dpar-
MEHTbl MOXHO COXpaHWUTb B dhaiifie *.spv, 3KCMOpPTUPOBaTb B ApPYyrow dopmar (Hanpuwmep,
Word), nepeHectn B AoKymeHT Word unu BbiBECTM Ha nevyatb (MOAPOGHOCTM CM. B pasgene
«CoxpaHeHue, 3KCropT, NepeHoc 1 nevaTb PesynbTaToB» rnasbl 2).

[na BbIXoAa U3 nporpaMmsl BoibepuTe B MeHo daiin kKoMaHay Bbixof.
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273 CpaBHeHVe KnacTepHOro v hakTopHOro aHasnusa
275 dTanbl KNnactepHoro aHaausa

276 KnacTepHblii aHann3 matpuubl pasnuunii (CxoacTsa)
278 MowaroBble anropuTMbl BblYNCAEHNN

285 MNpencrtasrieHne pe3ynbLTaToB

288 3aBeplueHne aHanmsa u BbIXo4 U3 nNporpamMmmsl

Mporpamma SPSS peanmsyeT TpuU MeToda KIacTepHOro aHanmsa: [ByxaTarHblii KiacTepHbIi
aHanm3 (TwosStep), Knactepmsauma K-cpegHuvn (K-means) 1 Mepapxmnyeckas Kriactepusams
(Hierarchical).

[ByxaTanHblli KnacTepHblii aHainM3 Mo3BONSET BbIABUTbL Fpynmnbl (KNacTepbl) 06LEKTOB MO
3aflaHHbIM NepemMeHHbIM, eCY 3TN TPYNMbl AEACTBUTENBHO CYLEeCTBYIOT. MNpy 3TOM Nporpam-
Ma aBTOMaTUYecKn OnpeaensieT KOMNYECTBO CYLLECTBYHOLLMX KNacTepoB. ECAM oAHO3HAYHO
onpeaennTb 3T0 KOMMYECTBO HEBO3MOXHO, BCE O6BLEKTHI MOMELLAOTCA B OAVH.

Knactepusaumns K-cpefHvMu paséusaeT Mo 3afaHHbIM NepeMeHHbIM BCe MHOXECTBO 06bek-
TOB Ha 33[]aHHOE MO/b30BaTe/IEM YMC/0 KNacTepPoB Tak, YTo6bl cpefHMe 3HaYeHUs Ans KnacTe-
POB MO KaX/0li U3 NepemMeHHbIX MakCUMaslbHO Pas3fnyasinch.

Nepapxunuyeckas Knactepusauus Kak Havbonee rmbkuii M3 paccmaTpuBaeMbiX MeTOAOB MO-
3BOJISET AeTa/lbHO NccnefoBaTh CTPYKTYPY pasnuunii mexay o6bektamu 1 BbibpaTb Hanbonee
ONTMMa/ibHOE YNCIO KNacTepoB. B cuny aToro nepapxmyecknin KnactepHblii aHan3 npuMeHs-
eTca Hambornee 4acTo 1 ByeT PacCMOTPEH NOAPO6HEE OCTa/IbHbIX.

3auacTylo onucbIBaTb HOBbIM CTATUCTUUECKMIA METOL, YAOGHO NyTeM ero CpaBHeHUs ¢ Apyrum
MeToAoM. VIMEHHO TakMM 06pa3oM Mbl M HaYHEM PacCMOTPEHME MepapXmMyeckoro KiacTepHo-
ro aHaMsa — CpaBHUBAsA ero ¢ (hakTOPHbIM aHaIM30M. MPU MHOFOUYNCNIEHHbIX OBLUMX YepTax
MeXAy HasBaHHbIMW CTAaTUCTMUYECKMMM METOAaMM CyLLecTByeT HeMano pas3nmuumii. EcNun Bbl
ellle He 3HaKOMbl C (PAKTOPHbIM aHa/IM30M, HACTOATE/TbHO PEKOMEHAYeM 06paTUTLCS K Havany
rnasbl 20, MOCKO/IbKY Aanee Mbl 3aliMeMcs CPaBHUTE/IbHOM XapaKTePUCTUKOWN (PaKTOPHOro
N KNacTepHOro aHan3oB. Kak 06bluHO, MOC/e TEOPETUYECKON YacTn paccMaTpuBaloTCs Mpu-
Mepbl MPaKTUYECKOl peannsaumm CTaTUCTUUYECKMX METOAoB cpeacTBamMu SPSS, odopmieH-
Hble B BME MOLIAroBbIX npoueayp.

CpaBHEeHWe KNacTepHoro n hakToOpPHOro
aHanunsa

OCHOBHOE CXOACTBO MEXAY KNacTepHbIM U (DAKTOPHbIM aHa/IM30M 3aK/iyaeTcs B TOM, YTO
o6a OHM NpefHasHayeHbl 411 nepexoaa OT UCXOAHOM COBOKYMHOCTM MHOXECTBa NepeMeHHbIX
(MnNn 06BEKTOB) K CYW,ECTBEHHO MeHbLEeMY 4Yncay (hakTopoB (KnactepoB). Tem He MeHee
peanmsaumnsa cTaTUCTUYeCcKNX npoleayp U nHTepnpeTtauuns pesysbTaToB AByX TUMOB aHamn3a
pa3nnuarTcs; NsATb OCHOBHbIX Pa3Nnyunii NpuBeAeHbl Aanee:
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» Llenblo hakTOpHOro aHanu3a ABASEeTCA 3aMeHa 60/bLIOI0 YMC/a UCXOAHbIX NepeMeHHbIX
MEHbLUUM YMC/IOM (hakTopoB. KnacTepHblii aHanns, Kak npasuio, NpuMeHseTcs Ans Toro,
YTO6blI YMEHbLLINTL YNCNO O6BLEKTOB MYyTEM MX FPYNMNUPOBKX. JpyrvuMu cnoBamu, B Xoae
KNacTepHOro aHasM3a nepemMeHHble 06bIYHO He rpPyNMnUpYTCs, a BbICTyNalT B KayecTBe
KpUTEepUEB ANa rPynnMpoBKM 06bLEKTOB. Tak, B Npumepe (hakToOpHOro aHaausa (CM. rna-
By 20) M cy6TecToB UHTeNNeKTa (MepeMeHHbIX) Obiin cBedeHbl K 3 hakTopam, KaAabli
N3 KOTOPbIX 06bEANHUI HECKOJ/IbKO POACTBEHHbIX WUCXOAHbLIX NMepeMeHHbIX. KnacTepHblii
aHannM3 06bIYHO MPUMEHSETCA A5 BblAeNeHUs1 TPyNnn 06HEKTOB Ha OCHOBE MX CXO/CTBa MO
N3MepeHHbIM MpusHakam. MpuMeHUTeNbLHO K Npumepy ¢ 11 cy6TectaMmy UHTeNNeKTa Tu-
MUYHOW 3aaa4eil KnacTepHOro aHasn3a 6bina 6bl Knaccudukauma yvyauimxcs (06beKTOB)
TakMm 06pa3oMm, 4TO6bl MO U3MepeHHbIM 11 nokasaTensm BHYTPU KaAol rpynnbl 06b-
eKTbl 6bIIN 6bl Gonee MOXOXW APYr Ha Apyra, YeM Ha 06beKTbl M3 ApPYrvx rpynn. Fpynnbl
06BLEKTOB, BblAeNeHHbIE B pe3ynbTaTe KNacTePHOro aHasnmMsa Ha OCHOBe 3aJaHHOW Mepbl
CX0ACTBa MexXAy 06bekTaMu, HasblBalTCA KnacTepamu.

» 3adBneHHble B npeablaylieM MYHKTE pasnvumsa mexay KnacTepHbIM U (hakTOPHbIM Ba-
pviaHTaMn aHaim3a COo BCEW MOMHOTOM KaTeropuMYHOCTU MOTYT ObiTb OTHECEHbl NULWb
K paHHUM BepcusaMm SPSS. HaumHasa c Bepcun SPSS 10.0, nporpaMmma No3BO/SET C pas-
HbIM YCMEXOM MPOBOAUTbL KNacTepHbli aHa/IM3 He TONbKO OOGBLEKTOB, HO U MEpPEMEHHbIX.
B nmocnegHem criydae KnacTtepHbli aHalIM3 MOXeT BbiCTynaTbh Kak 60/ee NpocToit aHanor
(hakTOpHOro aHanmsa. B pasgene nowuarosbiX Npoueayp Mbl NPOAEMOHCTpMpyeM oba Ba-
pviaHTa KnacTepHoOro aHaimsa.

» [leiicTBUSs, BbINOSHAEMblE B XOAe CTaTUCTUYECKUX Orfepaunii B KaXAOM N3 BapuaHTOB
aHann3a, NMPUHUUNMaNIbLHO pasnuuyatoTcsi. B (hakTOpHOM aHanmn3e Ha KaxaoM 3Tane us-
B/ieYeHNs hakTopa 418 KXo/ nepeMeHHOM noacunTbiBaeTcs A0NS AUcnepcumn, KoTopas
06ycnoBfeHa BNUSIHMEM [aHHOroO ¢haktopa. Mpu KnacTepHOM aHanm3e BblYMCsSeTCst pac-
CTOSIHME MeXAY TEeKYLIMM O6BLEKTOM U BCEMWU OCTa/IbHbIMW O6BLEKTAMW U KnacTep 06-
pasyeT Ta napa, A/19 KOTOPO/i paccTosiHMe OKasasiocb HaMMeHbLLMM. [1o406HBIM 06pa3om
KaXabli 06BbEKT NM60O rpynnmpyeTcs ¢ ApPYrmM OGLEKTOM, NM60 BK/KOYaeTCA B COCTaB
cyllecTByloLLero knactepa. lMpouecc knactepusauym KOHEYeH WM MpoJosmhKaeTcs A0 Tex
nop, rnoka Bce 06bLEKTLI He ByaAyT o6beAuHEHbI B OA4MH KiacTep. PasymeeTcsi, NOAO6HbIN
pe3ynbTaTt B 06LeM c/lyyae He MMEET CMbIC/a, U UccrefoBaTesb A0/HKEH CAMOCTOATENIbHO
onpenenuTb, B KaKO MOMEHT KacTepusaums Ao/hkHa ObiTe NpekpatleHa.

» B KOHTEKCTe K/1acTepHOro aHaiM3a ocoboe MecTo 3aHMMaeT OAVH M3 ero BWAO0B, Hasbl-
BaeMblli MepapxXuyeckum KnacTepHbIM aHanm3om. B SPSS OH peann3yeTcs C NOMOLLbHO
KOMaHAbl Vepapxuyeckas knactepusauma. 3TOT BUA KNacTEPHOro aHanmsa yalle UCrnosib-
3yeTcA B 6MOMornyM, 3KOHOMWKE, COLMOSIOTUWN, MOMUTONIOTUN, HEXENN B MCUXOMOTUN.
Mcrxonorn 06bIYHO aHaNU3NPYT NEpPEMEeHHble C Lenblo HalTu cTaTUcTuyeckne CBA-
31 Mexay HMMU. 3TU CBA3W, KakK MpaBW/o, ykasblBalOT Ha CXOACTBO MeXAy TeMu WUnu
VHbIMU nccneayeMbiMn haktopamu. [leneHvie BbIGOPKM Ha rpynmbl B NCUXONOTMMYECKNX
aHa/IM3ax peaKo npefcTasBnseT MHTepec — B CayvasX, Korga aTo OKasblBaeTcs Heo6-
XOAVMbIM, MCUXOMIOMM OTAAlT MNpeAnoyYTeHVe AUCKPUMUHAHTHOMY, a He KacTepHOMY
aHanmsy (cMm. rnasy 22).

» T[locKoNbKY KnacTepusauus nepemMeHHbIX OKasblBaeTCs BecbMa [AOCTYMHOW onepauuei,
6b1/10 6bl MHTEPECHO CPABHUTL ee pe3yNbTaTbl C pesy/nbTaTamu 6Gofee CMOXKHOIo (PakTop-
HOro aHanm3a. Kak 1 B ciyyae (hakTOPHOrO aHa/nv3a, BbIMO/IHEHME KNacTEPHOro aHansa
1 ero pesynbTaTbl 3aBUCAT OT pPsAa NapaMeTpoB: crnoco6a BblUMCeHMs PaccTOAHNUS Mexay
06bEKTaMM, KracTepusaumm NHANBUAYabHbIX 06BLEKTOB U T. 4,
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3Tanbl KJIaCTEPHOro aHasnnsa

KnacTepHblii aHaM3 BbIMOMHAETCS B HECKOJ/IbKO 3TaroB, AatoLLMX KOHEUHbI pe3ynsTar. CHa-
yasa Mbl PaccMOTPUM MPUMEpP, CO3AaHHbIA creynanbHo, YTo6bl NMoKasaTh CyTh KACTEPHOrO
aHanm3a. OTMEeTUM, UYTO KNacTepHblii aHa/IM3 HeENPUMEHUM K haiifiaM AaHHbIX, MCMNOb30BaB-
WMMCA paHee, MOCKOJIbKY MPU UX COCTaB/IEHUN OCHOBHOE BHUMaHWe 6bif10 YAeNeHO CMbICY
N CBA3SM MeXAy NepeMeHHbIMU, a COAepPXMMoe O6LEKTOB (TO eCTb MHopMauus, Kacako-
uiasica cy6beKTOB) MPAKTUYECKN He Urpaio ponu. JNs AeMOHCTpauMM KacTepHOro aHamsa
Hamu NoAroToBMEH (halin cars.sav, CoAepXalluii rMnoTeTuYeckne AaHHble 0 15 noaepXaHHbIX
aBTOMOGU/IAX PasHbIX MAPOK, BbICTAB/IEHHbLIX Ha Npoaaxy. ®ain nveet cTPyKTypy, noaxoas-
Wyl AN HarnsgHol MAMCTpaLMy KNacTepHOro aHan3a.

MTaK, BblAeNAT HECKOJ/ILKO 3TarnoB K1acTepHOro aHamsa:

1 Bbl6op nepeMeHHbIX-KpUTEPUEB AN KacTepusauuu. B Hawem npumepe Kiactepusa-
uma 6yaeT OCyLLecTBAATLCA MO cNeAyoLWmnM NepemMeHHbIM: LieHa (CTOMMOCTb B Ao/napax),
T COCT (3KCMepTHas OLeHKa TEXHMYECKOro COCTOSIHMA no 10-6an/bHOi LWKane), Bo3pacT
(KonnuecTBO neT aKcnayartalum), npober (KOMYecTBO KUIOMETPOB, NMPOMAEHHbIX C Ha-
Yana akcnayartayum).

2. Bbi6op cnocoba namMepeHUsT paccTOSAHUS MeXJy 00beKTaMu, WM Knactepamu (M3Ha-
YasZlbHO cuMTaeTcsl, YTO KaXAblA OO6BLEKT COOTBETCTBYET OA4HOMY KracTepy). o ymon-
YaHMIO NCMONb3yeTca KBaApaT eBKIMAO0Ba PacCcTOsiHUA, COr/lacHO KOTOPOMY pacCcTosiHue
Mexay O06beKTaMu paBHO CyMMe KBa[paToOB pPasHOCTEr mexay 3HadyeHUsMU OOHOUMEH-
HbIX MepeMeHHbIX O6bLEKTOB. [MpeanonoXmm, 4TO Mapka aBTOMOOGMUIA A MMeeT Mnokasa-
TENN TEXHWYECKOrO COCTOSAHMA U Bo3pacta 5 n 6, a mapka B — 7 n 4 cOOTBETCTBEHHO.
Torga No aTMM ABYM MNepeMeHHbIM (KoopauHaTam) paccTosiHue mexay mapkamv A v B
BbluncnseTcsa cnegyowmm obpasom: (5 - 7)2+ (6 - 4)2= 8. Mpu BbINONHEHNN aHa/IN3a
CymMMa KBafpaToB Pa3HOCTEWN BbIYMCASETCS ANA BCEX MEpPEMEHHbIX. MonyyaeMble paccTos-
HUA UCNONbL3YHTCS MporpaMmMoit nNpu opmMMpoBaHMM KnacTepoB. NMoMUMO €eBKIMAOBaA
CYLLEeCTBYIOT N Apyrve BuAbl PacCTOSHUIA, BblUMCSeEMble MO ApyruMm copmMynam, ogHako
Mbl He ByAeM Ha HMX OCTaHaBnuBaTbCs. Mpu Heo6XoAMMOCTM 06paTUTECH K PYKOBOACTBY
nons3osarensa SPSS.

OTHOCUTENBHO BbIYNC/IEHUS PACCTOSAHMUA MOXET BO3HUKHYTb CrneayloLwnii Bonpoc: 6yaeT
NN afieKBaTHbIM pe3ysibTaT KNacTepHOro aHainsa B TOM C/iydae, ec/ivi nepemMeHHble MetoT
pasnuuHble WKanbl u3MmepeHua? Tak, Bce NepeMeHHble dpaiina cars.sav MMelT camble pas-
Hble WKaabl. [N pewenns npobnaembl WKanmpoBaHus B SPSS ncnonb3lyercsa ctaHgapTu-
3aums, B YaCTHOCTM, ee NMPOCTOA MEeToA — HOpMaM3aLuuns nepemMeHHbIX, NpuUBoAALLan BCe
nepemMeHHble K CTaHAapTHOWN 2-ukKane (cpegHee pasBHO O, cTaH4apTHOE OTK/IOHeHue — 1).
Mpn Hopmanmn3aunm BcexX NepemMeHHbIX MPyU NPOBEAEHUM KIACTEPHOro aHans3a UxX Beca
CTaHOBATCA OAMHAKOBbIMWU. B cnyyae ecnu Bce UCXOAHble AaHHble UMET OAHY U Ty Xe
L Kany nsMmepeHuma Nnbo Beca NepemMeHHbIX N0 CMbICY AO/MKHbI ObITb pa3HbIMKU, cTaHOap-
TU3auM0 NepemMeHHbIX NPOBOAUTL HEe HYXHO.

3. ®dopmupoBaHue KnacTepoB. CyliecTByeT [Ba OCHOBHbIX MeToAa (DOPMUPOBaHMS KacTe-
pOB: METOA, CISIHUA 1 MeToA Apob/eHus. B nepBoM cflydae UCXOAHbIe KnacTepbl yBesn-
uMBaloTCsA NyTeM o6begUHEHUs [0 Tex Mop, noka He 6yaeT cPoOPMUPOBaH eANHCTBEHHDbIM
KnacTep, cofepxaliuii Bce aaHHble. MeToa Apo6/eHns OCHOBaH Ha 06paTHOW onepauuu:
cHavana Bce AaHHble 06bLeANHAIOTCS B OAUH KnacTep, KOTOPbIA 3aTemM Ae/MTca Ha yacTu
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[0 Tex Mop, Noka He 6yAeT AOCTUTHYT XefaeMblii pesynbtar. Mo yMoiYaHuMio NporpaMMoii
SPSS uncrnonb3yeTca METOA CIUAHUS, U Mbl PACCMOTPUM €ro B 3TOI rnase.

B meToae cnnaHms npeaycMOTPeHbl HECKO/IbKO COco60B 06beAnHeHMs 06beKTOB. Crnocoob,
NPUMEHSAEMbIV MO YMONYaHUIO, Ha3blBAETCA MEXIPYNMNOBbIM CBA3bIBAHWEM, UMW CBA3bIBAHU-
€M cpedHuX BHYTPU rpynn. SPSS BbluMCAsSeT HaUMeHbLUee cpefHee 3HaYeHne paccTosHUSA
MeXxay BceMu napamu rpynn un obbeduHseT ABe rpynnbl, OKasaslimecs Hanbonee 6/m3-
KMMU. Ha nepBoM Luare, Korga Bce KnacTepbl NpeAcTaBnsoT cCO60M OANHOYHbIE OOLEKTbI,
[aHHaa onepauusa cBOAUTCA K 06bIYHHOMY MOMapHOMY CPaBHEHMIO PaCCTOAHUIA Mexay 06b-
ekTaMn. TepMUH «cpefHee 3HauyeHVe» NpuobpeTaeT CMbICA UL Ha BTOPOM 3Tane, Koraa
chopmMUMpoOBaHbI KnacTepbl, coaepxalline 6onee ogHOro o6bekTa. Tak, B HalweM npumMepe Ha
HayanbHOM 3Tarne umeetca 15 knactepoB (06bekTOB). CHavana B Knactep 06beguHAITCA
[Ba 06beKTa C HAMMEHbLUMM pacCcTosiHMEM ApPYr OT Apyra, 3aTeM MoAcyYeT paccTosHUK no-
BTOpPSETCA N B KiacTep 06beAMHSETCS elle ofHa napa nepemMeHHbIX. Ha BTOpom aTane Bbl
nonyunte nm6o 13 cBo60AHbLIX 06BLEKTOB U 1 KnacTep, 06beAMHSAOWMIA 2 06bekTa, Mnb6o 11
CcBOOOAHbIX OO6BLEKTOB M 2 KnacTepa No 2 06bekTa B KaXAOM. B KOHeYHOM cyeTe BCce 06b-
€KTbl OKaXyTcs B 0OHOM 60/1bLLOM KiacTepe. Cyul,ecTBYIOT U Apyrne Metodpl 06beguHeHns
O6BLEKTOB, OHAKO Mbl He CTaHeM paccMaTpuBaTb MX 3gecb. [Mpu Heob6xoauMocTn obpaTu-
Tecb K PyKOBO/ZCTBY nosb3oBaTesnia SPSS.

4. VIHTepnpeTauna pesynbTaTtoB. Kak n npun nposeAeHUMn hakTOpPHOrO aHannaa, kenaemoe
YMCNo KIacTepoB U OLLeHKa pe3y/ibTaToB aHann3a 3aBUCAT OT Leneiil uccnenosatens. Ans
paccmaTpuBaemMoro npumepa Hanbonee NpeanoyYTUTENbHbIM NPeACcTaBiseTcs KOMYeCTBO
KnacTepoB, paBHoe 3. Kak Moka3sblBaeT aHannM3, BCe Mapku MOXHO pa3fenntb Ha 3 rpyn-
MNbl: NepBasi rpynna UMeeT BbICOKYO CTOMMOCTb (cpefHee 3HavyeHui — 15 230 gonnapos),
He6O/bLLOV CPOK aKcnyaTaumn (4 roga) n cpeaHuii npober (85 400 kM). BTopas rpynna
VMMeeT CPefHIoI CTOMMOCTb, HeGO/bLUIONM Npober, Hanbo bLLMIA BO3PACT, HO XOpoLLee Tex-
HuYeckoe cocTosiHMe. TpeTba rpynna cogepXunT Hegoporve mogenu ¢ 601bW1M Npo6eroM
1N HEBbICOKUM PENTUHIOM TEXHMNYECKOrO COCTOSHUA.

KnacTepHbIn aHann3 maTtpuubl pasnnyuni
(cxoacTea)

[0BO/IbHO YacTo UCXOAHOV MHGOpMaLMet AN KNacTepHOro aHannsa SBNAKTCSA He AaHHble
TUNa «06bLEKTbI-NEepPeMEHHbIE», @ HEMOCPEACTBEHHO AaHHbIe O Pa3NUNN (CXOACTBE) O6HLEKTOB.
Hanpumep, pecnoHAeHT MOXeT OLeHMBaTb pasfinune (CXOACTBO) O6bLEKTOB, NPeAbABNAEMbIX
nornapHo, ¢ Nepe6opom Bcex nap 06bLEeKTOB. VM gaHHbIMU MOTYT 6biTb YACTOTHI COBMECTHOM
BCTPEYaeMOCTU KaxkAoW napbl O6LEKTOB. B 9TUX CNyyasx MUCXOAHble AaHHble NpPeAcTaBnsioT
co60oii KBaZpaTHYO MaTpuLly, Kak Npasuio, CAUMMETPUYHYIO OTHOCUTE/IbHO N1aBHOW AuaroHa-
NN, Kaxabllii aNemMeHT KOTopoii — Mepa pa3nuuma (MIn CXOACTBa) napbl 06LEKTOB, KOTOPbLIM
COOTBETCTBYHOT CTPOKa U CTON6EeL, MaTpULb.

K coxaneHuto, KHOMOYHbI MHTepderc nporpammbl SPSS He no3BonsieT obpabaTbiBaTb Ma-
TpULbI pasnuunii MeToAamn KnacTepHOro aHannsa (B MHOrOMEPHOM LLUKaSIMpOBaHUM 3TO BO3-
MOXHO). Mo3Tomy Ans 06paboTKN TakMX AaHHbIX cneayeT 06paTUTbCA K KOMaHAHOMY 3blKYy
CuHTakcuc (Syntax).
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B SPSS npeaycmoTpeH opmaT AaHHbIX A58 MaTpULpl pasnuumsa (cxoncTea). Mpu noMoLm
CUHTaKcuca Takas MaTpuua co3gaeTtca creaylowmm o6pasoml [ns co3aaHus KoMaHA4HOro
thaiina CvHTaKkcMc HeO6X0AMMO OTKPbITh OKHO pefakTopa CMHTaKcuca, BbiIGpaB B MeHio daiin
KomaHAy OTKpbITb »CUHTakcue. MpeanonoXxnum, Heo6XoAMMo co3aaTth MaTpuLy pasnnumnii 8 x 8
¢ umeHamn o6bekToB abcdefgh. [ns aToro B OTKPLITOM OKHe PefakTop cuUHTakcuca cneayet
BBECTU CNeAyoLnii TEKCT (He BaKHO, MPOMUCHLIMU UM CTPOUYHLIMU ByKBaMMW):

DATA LIST FREE /ROWTYPE_(a8) VARNAME_(a8) abcde fgh .

BEGIN DATA

PROX A 062718015
PROX B 6014384 19 14
PROX C 214 030 12 4 6 8
PROX D 73300116 34
PROX E 18£ 12 1 0 19 13 14
PROX F 04416 19051
PROX G 11963 1350 16
PROX H 51484141160
END DATA

EXECUTE.

VALUE LABELS ROWTYPE_ "PROX™ "DISIMILARITY".

Pe3ynbTaTOM BbIMOMIHEHUA 3TOW KOMaHAbl 6yAeT co3AaHne MaTpuupbl pa3nuunii 8 x 8 B OKHe
pefakrTopa JaHHbIX.

MaTpuua MOXeT cofepxXaTb Mepbl He pasnnyms, a CXOACTBa, HanpuMep, ecnn Kakaoe 3Ha-
YyeHVe MaTpuLbl — YacToTa COBMECTHOM BCTpeyaeMocTu. Toraa nocnegHiol CTPOKy creayeT
3aMeHUTb cneaytoLen:

VALUE LABELS ROWTYPE_ *PROX® “SIMILARITY".

UTOo6bl BbIMNONHUTL BBEAEHHYIO KOMaHAy, €e HY>XHO BblAeNTb N WefKHYTb Ha KHOMKe 3a-
NyCcTUTb BblAENEHHbIV hparMeHT NaHesn MHCTPYMEHTOB. BTOpoW BapmaHT 3anycka — BbibpaTtb
B MEHIO KOMaHAay 3anyck »Bcé. VimeliTe B BMAy, 4YTO /06O MPOMYLLEHHbIA 3HaK, BK/IO4Yas
3aBepLuaKLLyro TOUKY, WM HEBEPHO HanuMcaHHOoe C/I0BO NpuBeAyT K Bblgaye Nporpammori co-
o6ueHna 06 ownobKe.

lMocne BbIMOMHEHUA KOMaHAbl B pefakrope AaHHbIX MOXHO 3aMeHUTb MOJyYEHHYH0 MaTpuLy
CBOMMW JaHHbIMW, cfeds 3a Tem, 4TOObl KOMYECTBO CTPOK PaBHAMOCH KOMMYECTBY CTONOLIOB,
B KaXXJ0W CTpoke nepemeHHoi ROWTYPE_ ctosino 3HaueHue DISIMILARITY (unn SIMILARITY, ecnm
[AaHHble — Mepbl CXOACTBa), a B CTPOKax nepemeHHor VARNAME_ npucyTcTBOBasio MMSA OObeKTa.

[na BbINOMHEHMWs KNAacTePHOro aHa/M3a MeToAO0M MEXIpPyrnoBOro CBA3biBAHWS C BbIBOAOM
Ta6NMUbl LWAroB arfioMepauui U AeHAporpamMmbl crieflyeT BbiMOMHUTL TaKo CUHTaKCUC:
CLUSTER

/NATRIX IN ()

/METHOD BAVERAGE

/PRINT SCHEDULE
/PLOT DENDROGRAM.

1PewweHre npobnemMbl 3aMMCTBOBaHO ¢ caita http://www.5psstools.ru (A. BanabaHos Raynald's SPSS
Tools no-pyccku ).
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BcA cuHTakcuyeckas KOHCTPYKLMS, co3jatolias MaTpuuy pasnmuuii 8 X 8 (nonapHbiX pas-
nnumnii 8 06bLEKTOB) N BbINOMHAKOLWAA KNacTePHbIi aHaIn3 yKa3aHHbIM MEeTOLOM, COXpaHeHa
B narnke npumepoB Examples B thaiine Synt Clust.spsl Mpu XenaHUW Bbl MOXETe OTKPbIThb
39TOT (halin n 3a4aTtb ero BbIMOJSIHEHME YKa3aHHbIM paHee criocobom 6e3 npensapuTeNbHON
pefakumMm M oTpeaakTMpoBas. Hanprmep, MOXeTe 3aMeHUTb yKa3aHne MaTpuLbl Pasnnymia
Ha 3aaHve maTpuubl cxoacTBa. A 3TOro AocTtaTovyHO 3aMeHUTb B cTpoke VALUE LABELS
ROWTYPE_ cnoso DISIMILARITY Ha cnoso SIMILARITY.

[MowaroBble an rOPpMTMbI BbIYNCEHWU

CTpyKTypa pasfiena nowarosbix npoLeayp NPUHLUMMAILHO HAYEM HE OTIMYAeTCs OT aHa/Iorny-
HbIX pPa3aernos B APYrvX raBax KHAMM: Wwarn 1-4 aBnaioTcs NoAroToBUTebHLIMU A1 BbINO/HE-
HUA aHan3a, Warn 6-7 TpebytoTcs Ana neyaTy pesynbTaToB U 3aBepLUeHUs paboTbl NPOrpamMbl,
a HEeCKO/IbKO BapuaHTOB (B AAaHHOM Cflyyae [Ba) wwara 5 cCOOTBETCTBYIOT pa3HbIM Croco6am Bbi-
No/IHeHNs CTaTUCTUYECKOK onepaumn. CHavana NpPoAeMOHCTPMPYEM BapWaHT MCMO/b30BaHUs
KNacTepHOro aHanM3a 06bEKTOB C BK/IIOUEHWEM B BbIBOZ, HECKOJIbKUX MHTEPECYIOLMX Hac Be/u-
UMH. BTOpOI1 BapuaHT wWwara 5 NpounnloCcTpupyeT KnacTepHbIi aHaIM3 nepeMeHHbIX. B HEM Mbl
BHOBb 06patumcst K chaiiny 1Q.sav, 471 TOro YTo6bl Bbl UMEIM BO3MOXHOCTb CPaBHUTbL KiacTep-
HbIii aHaNM3 NepeMeHHbIX C (PaKTOPHbLIM aHaIM30M, OMWCaHHbLIM B NPeablayLlei rnase.

Mpwv NpoBeAeHN KIACTEPHOrO aHa/IM3a cHavana BbINMOMHATCA TP MNOATOTOBUTENbHBIX LUara.
3Tn warn no3sonsaT MogrotoBntb pabounii ain faHHbIX, 3anycTuTb Nporpammy IBM SPSS
Statistics 20 1 OTKpPbITb haiin (B JaHHOM cnyyae cars.sav). MNolwarosble MHCTPYKLMWU ANS 3TOro
npovecca npmeeAeHsbl B rnase 4 (c. 55), a NoApobHble pasbiCHEHNS — B r1ase 2.

Mocne 3aBeplueHuWs Wwara 3 Ha aKpaHe AO/HKHO MPUCYTCTBOBaTb OKHO peAakTopa AaHHbIX CO
CTPOKOI MEHIO 1 3arpy)XeHHbIM haiisiom cars.sav.

LWWAT 4 B meHto AHanna BblbepuTe kKoMaHay Knaccudmkauuys »lepapxuyeckas KriacTepusaLys.
i OTKpOeTCA AnasioroBoe OKHO VepapXWiecKnin KnacTepHbii aHanms (puc. 21.1).
JanbHeiwmne AelcTBMA B 3HAYMTENIbHOM CTeneHn 3aBUCAT OT TOro, Kakoi TUN KnacTepusa-
uMn Bbl BbibepeTe. [1A 3TOW Lenn npefycMOTPeHb! [Ba NOMOXeHUs nepeknoyarens Knacre-
pusosatb: HabmogeHus n MNepemeHHble. BHavane B none lMNepemMeHHble yKasbiBaloTCS MMeHa
Tex nepemMeHHbIX, 3HaYeHMs KOTOpbIX 6yAyT MCNONb30BaThCA NPW KacTepusaumn. B Hawem
npuymepe cioga cnegyet NOMeCTUTb BCe MepeMeHHble, KpOMe MepeMEHHOM Mapka, MOCKO/bKY
nocnefHsas npeacrasBnseT coboii mapKy aBTomobuns. [anee cnegyeT 3afath CNocob MAoeHTU-
hmkauunm o6LeKTOB. Kak npasusio, B ponn naeHTUgmkaTopa BbiCTyrnaeT nepemMeHHas, coaep-
Kauias YHUKanbHbI HOMepP 06beKTa UK ero UMs B BUAE CTPOKU. B JaHHOM cnyyae mMbl 6yaem
MCNO/b30BaTh BNOJSIHE NOAXOAALLYIO A/ 3TOr0 NepeMeHHyl mMapka. MMsa naeHTuduumpyto-
weli nepeMeHHON yKa3sblBaeTcs B none MeTuTb 3HAYEHUAMM.

Ecnu nepexkntoyartesnib Knacreprsosarb YyCTaHOBUTL He B MOJIOXeHUe Ha6m0,qu|/|f-|, a B MnoJsioxe-
Hue lNepemeHHble, B none lNepemMeHHbIe I'IOTpe6yeTCF| yKa3aTb Knactepulyemble nepemMeHHble,
a none MeTuTb 3Ha4YeHUAMN OCTaHeTCda MycTbiM. 10 ymon4aHuio Cb]'la)KKI/I Cratuctmku m pa-
CbI/IKI/l B 06nacTn BbiBECTU YyCTaHOB/IEHbI, U B 6O0/bLLUVHCTBE cny4vyaeB HeT HeO6XO,CI|VIMOCTM nx
C6paCbIBaTb. B npaBon 4acTn OMa/ioroBOro OKHa pacrnofioXXeHbl 4 KHOMKW, npeaHasHavyeHHble
Ana 3agaHna AONO/THNTENbHbBIX NMapamMeTpoB KOMaH/Abl.

1Bce chaiinbl gaHHbIX, BKAKOYas dhaiin CMHTaKeue, Bbl MOXKETE HaiiTu no agpecy http://vwww.piter.com/
books/download/978591180318.
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» OpOHO pelleHve — rno3BoJiseT 3a4aTb TOYHOE YMCNO K1acTePOB B PeLleHWUU;

» [unanasoH pelleHuii — obecrneymBaeT BbIBOA, HECKONbKNX PELLUEHUI C Pa3HbIM YMCOM Kna-
CTepoB. Tak, ec/iM ykasaTb B rosie MMHUMas/IlbHOe 4MCNo KiacTepoB — 3, a B none Mak-
CMMasIbHOe 4YUCMO KnacTepoB — 5, TO B BbIBOAMMblE pe3ynbTaTbl 6yAyT BK/AKOYEHbl Bce
peweHuns ¢ 3, 4 n 5 knactepamu.

LLlenyok Ha KHoMKe Mpathrkn B OKHe VepapXuyecknii KNnacTepHbIi aHavM3 OTKpbIBaeT Ananoro-
BO€ OKHO Vepapxuueckuii KnactepHbii aHanms: padmkn (puc. 21.3).

Mepapxuyeckuii KnacTepHblii aHanua: *]
O [fenHaporpamva]
fCocynbuaras guarpamma— — — —— — —

1® Bce knacTepbl

O 337aHHbIN AvanasoH KnacTepoB

1 HavasibHoe uncno Knactepos: [1

MacnepHuii knactep.
I-b ( r “ ]

OWert

[OpueHTaumsa —

|1® BepTukasibHO

10 Topu3oHTasIbHO

Puc. 21.3. lnanioroBoe OKHO VepapXuyeckuii KnacTepHbIv aHams: Fpadmkn

dnaxok [eHaporpamva rno3BossieT BKAOUYNTbL B BbIBOAMMbIE Pe3ynbTaThl Ty Xe MHpopma-
LMo, KOTOPAasi COAEPXUTCS Ha COCYNbYaTol AnarpammMe, NpessiaraeMoi no yMonyaHuio, a Tak-
)K€ OTHOCMUTE/IbHYIO BEMINMUMHY Pa3HOCTU MeXAy MepemMeHHbIMU UK KnacTepaMy Ha KaxkaoMm
ware npotecca. MocKo/bKy cocynbuyatas gvarpaMmma nuilb Ay6nmpyeT MHMOPMaLMIo ApYrnX
pasgenos, a ee BUA, OCTaB/SET XenaTb /lyyllero, Mbl OTKaXKeMcs OT ee BbiBoga. [ 3Toro Ao-
CTaTOYHO YCTAHOBUTL MepekntoyaTesnis Cocynbyatas AvarpaMma B nosioKeHue Her.

LLlenyok Ha KHONKe MeToA B OKHe Vepapxnyeckmii KnacTepHbIi aHann3 OTKPbIBaET AManoroBoe
OKHO Mepapxuyeckuii KnacTepHblii aHann3: Metog (puc. 21.4).

B aTOM OKHe ANs Hac NPefcTaBnAloT MHTEPEC packpbliBalowimecs cnuckm Metog, VHTepsasib-
Haa 1 CtaHgapTsaumsa. Mbl onuwem nnilb Hambonee BaXkKHble MYHKTbI 3TUX CMIMCKOB U KPaTKO
ynomsiHeM ocTa/ibHble. Bonee aeTasibHble ONMCaHUA Bbl MOXETe HalTXU CaMOCTOATE/NIbHO B pYy-
KoBOACTBe nosib3oBatesnia SPSS.

B cnucke Meton Havbonee 4acTo MCMOJb3yeTcsa NMYHKT Mexrpynnosble cea3n. CyTb meToga
3aK/loyaeTca B TOM, YTO 06beAVHEHMIO Ha KaXKAOM Llare rnojsepratoTcs Knactepbl UM 06b-
€KTbl, PacCTofHME MeXJy KOTOPbIMU MUHMMaNbHO. bosiee NonHoe onncaHne Mexrpynrosoro
CBA3bIBAHUS MOXHO HaliTn B pasgene «lpeacraBneHne pesynbTatoB». NMOMMMO NyHKTa Mex-
rpynnoBble CBA3N pacKpbiBalOLLMACA CINCOK MeTof, COAepXUT cneaytolimne nyHKTbI:

N BHYTpUrpynnosble CBA3W;

» bBawxkaiiwmii cocep;
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B o6nactn Mepa npeo6pasoBaHns MMeeTca TpU iaXkKa, NO3BONSIOLIME N3MEHNTb 3HAYeHUS
rnepemeHHbIX: B3aTb Moaynb, CMeHUTb 3Hak u lMpueectn K O-1.

MocnepHasa u3 yeTbipexX (YHKLMOHaNbHbIX KHOMOK OKHa Vepapxmyeckuii KnacTepHbld aHa-
3 — KkHonka CoxpaHnTb — OTKPbIBAET AMAIONOBOE OKHO VepapXmnyecKnin KacTepHbIi aHans:
CoxpaHntb (puc. 21.5). C nMOMOLLbI 3TOFr0 OKHa MOXXHO CO34aBaTb HOBble MEPEMEHHbIE, 3Ha-
YeHUA KOTOpbIX O6yAyT yKasbiBaTb NPUHAANEXHOCTb HAGMO4eHUA KnacTepam.

Hl/lepapxmqecxmﬁ KnacTepHbIil aHann3: Xj

rVHAO/IeXHOCTb KKIacTepaM ——

O OpHo pelueHune
Uncro KnacTepoB D

O [vanasoH peLLeHui
MuHuMasbHOE YMCAO KNacTepos 1

MakcrmasibHoe YMCOo KacTepos: CT

MpoaomumTb OTmeHa 1 CnpaBka |

Puc. 21.5. [lnanoroBoe OKHO MepapXnyecknii KnacTepHbii aHam3: COXpaHUTb

Ecnun nepekntovartens yCTaHOBNEH B MOMOXeHNE HeT, HUKaKOro coxpaHeHus B npoLecce aHa-
nn3a He npomssBoauTCA. B NPOTMBHOM ciydae MNpW BbIMOMHEHUM aHanmsa 6yAyT co3fAaHbl
nepemMeHHbIe, KOTOpble OKaXyTcs B KOHUe canina. Ecnn yctaHOBUTb Mepektoyaresb B Mo-
noxeHne OOHO peLleHVe N yKasaTb B M0Jie YNCO0 KI1acTepoB 3, TO MOJy4YMM HOBYIO NnepemMeH-
HYI0, 3HauYeHne KOTOopol pasHO 1, 2 uan 3 B 3aBUCMMOCTM OT TOrO, KakoMy Knactepy 6yaet
npuvHagnexarb COOTBETCTBYIOLLMIA O6BEKT B pelleHnn. Ecnn Xe ycTaHOBUTbL Mepeksoyaresb
B rosnoxeHue [nanasoH pelleHnii, B nosne MUHMUMasIbHOE YMCIO K1acTepoB yKasaTb 3, a B nosne
MakcrManibHOEe 4YMCNO KNacTepoB — 5, 3TO NpuBEAET K CO34aHUI0 TPEX HOBbIX MepeMeHHbIX:
nepsas 6yAeT NpPYHUMaTbL 3HaYeHns oT 1 oo 3, BTopas — oT 1 o 4, TpeTbs —oT 1 oo 5.

B cnenytolieM nNprmepe NPOBOAUTCA KNacTePHbIi aHa/IM3 C HECKONbKMMW A0MNOTHUTENbHLIMUA
napameTpamu, 06CYyXAaBLIVMMUCA paHee. B KauecTBe uaeHTUdMKaTopa UCMosfb3yeTcs nepe-
MeHHasi Mapka. OcTa/lbHble NepeMeHHble haiina 3aaencTByoTCa A5 BblYUCNEHNS PACCTOSHMUS
Mexy 06beKTaMu. Mbl BK/IOUMM B BbIBOAMMbIE Pe3y/bTaTbl MOCNeA0BaTe/IbHOCTb CAUAHMUS
N OAeHApOorpaMmy, HO UCKIHOUYMM AnarpaMMy HaKoMIeHus. 3HaYeHUs BCEX NepeMeHHbIX Hop-
Mannsyem s Toro, Yto6bl NpUAaTh MM paBHble Beca W MPUBECTU K OAHOW Likane. B Kaue-
CTBE pacCTosHUS Mexay o6bekTamu 3afafiMM KBagpaT eBK/IMA0Ba PacCTOsHUS, a B KauyecTse
MeTofla KacTepusaLumnm — MeXrpyrnoBoe CBs3biBaHMe. Kpome Toro, co3ziaZiM HOBYO Mepe-
MEHHYI0, B KOTOPOIi COXPaHNM peLLeHne ¢ TPpeMs KiacTepamu.

Mocne BLIMNOMHEHWS LWara 4 AO/MKHO GblTb OTKPbLITO ANAIOFOBOE OKHO Vepapxuue-

CKUIA KMacTepHblii aHan3 (cM. puc. 21.1). Ecnn Bbl yke ycnenn nopabotatb C 3TUM

OKHOM, LUEe/KHUTE Ha KHomnke COpoc.

1 UlenkHnUTe cHayana Ha NepeMeHHOl Mapka, a 3aTeM — Ha HWXHEel KHOmMke co
CTPEenKoi, 4To6bl NepPeMecTUTb NEPEMEHHYIO B MNose MeTuTb 3HaUYEHNSIMM.

2. UlenkHuTte cHavana Ha NepemMeHHO LigHa 1, HaXXaB Ha KnaemaTtype KHonky Shift,
LLIe/IKHUTE Ha MepeMeHHol npober. B pesynbTaTe OKaXyTCs BblAe/EHHbIMU BCe
OCTaBLUMECS B CMUCKE MepPeEMEHHbIE.
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*88 3. lLlenkHNTe Ha BepXHEN KHOMKE CO CTPESIKOM, YTOObl MNepeMecTUTb BblOENEHHbIE
rnepemMeHHble B None MNepeMeHHble.
4. UWenkHuTe Ha KHomke lpadikn, YTOGLI OTKPbLITL AMAIOroBoe OKHO Vepapxude-
CKUIA KnacTepHbii aHarms: padmkn (cM. puc. 21.3).
bl 5.YctaHoBuTe hnaxxok [JeHaporpavma 1 nepekovarens Cocynbyaras auarpaMmma
B NosioxxeHne Hert. LLenkHnTe Ha kHomke Mpoao/mkunTb, YTOObl BEPHYTLCA B Ana-
JIOroBOE OKHO MepapXmiecknin KnaCcTepHbIA aHams.
6. UlenkHuTe Ha KHoMke MeToA, YTO6bl OTKPbITh AMa/IOrOBOE OKHO VlepapXxudeckuii
KnacTtepHbii aHanma: Metog (cm. puc. 21.4).
LL, 7.B packpbiBatowiemcs cnucke MeTog OcTaBbTe BblOpaHHbIM MYHKT MexXrpynmno-
Bble CBA3W, B cnvcke CraHOapTvzaums BblbepuTe MYHKT Z-3HaYeHUs W LLEeNKHUTe
Ha KHomke [Mpoao/mKUTL, UTOGbI BEPHYTLCA B AMA/IOFOBOE OKHO Vlepapxuyeckumi
KacTepHblii aHa/ 3.
8. WenkHuTe Ha KHonke CoXpaHuTb, YTOObI OTKPbLITL ANaNioroBoe OKHO Vepapxuye-
CKUIA KnacTepHbIii aHarms: CoxpaHuTb (CM. puc. 21.5).
9. YcraHOBUTE nepeksoyaTesb B NosoxeHne OOHO pelleHve, BBEAUTE B Pacrosio-
XEHHOE PAAOM rnone 3HaveHne 3 W LWeNKHUTE Ha KHomke Mpoao/mkmtb, YTOObI
BEPHYTHCA B OKHO VlepapXmyeckunii KaCTepHbIi aHams.

10. LenkHuTe Ha KHormke OK, YTOGbl OTKPbITb OKHO BbIBOAA.

B cnepytouwiem npvmepe npoBOAUTCA KacTepHbI aHann3, B KOTOPOM BMECTO OOBEKTOB yua-
CTBYIOT NepemeHHble. Mbl Mcnonb3yem AaHHble haina 1Q.sav, cogepxatiero 11 nepeMeHHbIX:
nl, .., nl1l. O6patnuTe BHMMaHME Ha cregyrouiee 06¢TosATeNsCTBO. OOLIYHO NpY rpynnnpoBa-
HUWN NepeMEeHHbIX NccnenoBarTens MHTEPECYET NX B3aMMOCBA3b, a He X pasnuune (CXonCcTBo),
KaK npu rpynnmpoBaHUN O6BLEKTOB. VICKNOUYEHUEM SABMSETCA cnydvald, Koraa AaHHble npea-
CTaBNAT COOON OLLEHKM O6BLEKTOB 3KCrepTaMn, — TOrAa CTPOKM COOTBETCTBYHOT 3KCrepTam,
a cTonbubl — oueHMBaeMblM 06bekTaM. MOCKObKY B HallemM NpuMepe UHTepec NpeacTaBnaioT
VIMEHHO B3aMMOCBA3N MeXAy NepeMeHHbIMU N Mbl XOTUM CPaBHWUTb pe3ynbTaTbl C (haKTOPHbLIM
aHa/IM30M, TO B KayecTBe Mepbl 61M30CTU LenecoobpasHo BbibpaTb koppenaumio. Mpu atom
KOppensumn Hado yudmTbiBaTb MO abCONKOTHOM BeNYMHE, TaK Kak 60/bwue (Mo mMoaysio)
oTpuuaTenbHble NX BENNUYUHbBI TaK >Xe CBUAETENbCTBYIOT O CBA3W, KakK U 60/bLUME MOJIOXN-
TenbHble. Bce 3TO HEO6XOAMMO UMETH B BUAY, €CNN pPeyb UAET O KiacTepusaumn nepeMeHHbIX.
BOMbLWMNHCTBO OCTa/IbHbIX MapamMeTpoB KOMaH/bl OCTaBMM YCTAHOB/IEHHbIMW MO YMOJYAHUIO;
[axe B cTaHOapTu3auum B JaHHOM crlyvyae HeT HeoOXOoauMOCTU, TaK Kak Ha BeIMUYMHY Koppe-
NALMN He BNVAIOT eANHULBI U3MEPEHUS NepeMeHHbIX. Jo6aBnuM Nnb B BbIBOAVMbIE PE3Y/ib-
TaTbl OeHAPOrpaMMy U UCK/IYMM U3 HUX COCy/nbyaTylo auarpammy. O6patute BHUMaHue:
MOCKO/IbKY A5 BbIMO/IHEHUS aHanM3a Heo6xoauMm hain 1Q.sav, a He cars.sav, KOTOpPbIA WUC-
nonb30BasIca B NpeaplaylieM npumepe, Mbl Ha4YMHaeM C Lwara 3a.

LAI 3a OTKpoiiTe (haiin AdaHHbIX, C KOTOPbIM Bbl HaMepeHbl paboTaTb (B HaleM cryyae

\ IQ.sav). ECim OH pacnonoxeH B TeKyLLleil nanke, TO BbIMNOMHUTE cneayroline Oen-
CTBUSA:
Pn*. ~ 1 BbibepuTe B MeHo Pann koMaHgy OTKpbITb »JaHHbIE N LLENKHUTE Ha KHOMKe

OTKpbITb (PaiiN AaHHBIX NaHeN UHCTPYMEHTOB.

2. B OTKPbIBLIEMCS OVAIOTOBOM OKHE ABaXApl LUENKHUTE Ha MMmeHun 1Q.sav wim
BBEAYMTE €ro C KaBMaTypbl U LENKHUTE Ha KHOMKe OK.
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LAl 4a B meHo AHanm3 BblbepuTe KomaHay Knaccudmkaums »Vepapxuyeckas KnactepusaLys.
| OTKpoeTcsa ananorosoe OkHO Vepapxuueckuii knactepHbii aHams (cm. puc. 21.1).

WAT 5a [locne BbINOMHEHUS MpeAblAYLLEro wWara A0/MKHO 6biTb OTKPLITO AMAN0Or0BOE OKHO
VepapXnyeckuii KnacTepHbIii aHanua. Ecniv Bbl ye ycneny nopaboTtarb € 3TUM OKHOM,
''m.r< wenkHuTe Ha kHornke Copoc.

1 YcraHoBuTe nepeknoyaTesb Knactepunsosarb B MosioXeHue MepemeHHble.
WPL* 2. HaXMUTe KHOMKY MbILIX Ha MEPeMeHHOr Ml W, He OTMycKas ee, MepeTalimTe
yKasaTe/ib Ha nepemMeHHyo nll, 3ateM OTMyCTUTE KHOMKY Mbiln. B pesynbTate
OKaXyTCs BblAeneHHbIMU BCe 11 nepemeHHbIX: ul,..., nll.

| 3. LenkHuTe Ha BepXHeli KHOMKe CO CTPEsKOM, YTOObI NMepemMecTuTh BblAeNeHHble
nepemeHHble B nosne MepemeHHbIe.

4. LllenkHUTe Ha KHoMke patuky, Y4TO6bI OTKPbITh OVA/IOrOBOE OKHO Mepapxuue-
CKUIA KnacTepHbIi aHarms: Mpacmkn (cm. puc. 21.3).
5. YcrtaHoBuTe (hniaxok [eHaporpaMva 1 nepekntodatens CocynbyaTtas ajarpaMmva

B NnosnoxeHvie Het. LLefikHUTe Ha KHOMKe TMpoAo/KnTh, YTOGLI BEPHYTLCA B Ava-
/IOrOBOE OKHO VlepapXuueckuii KnactepHbii aHama.

6. LlenkHuTe Ha KHOrMke MeTog, YTOObl OTKPbITh AMa/IOrOBOE OKHO VepapXuieckuil
KnacTepHbii aHarms: Metog (cM. puc. 21.4).

7. B packpbiBatowemcsi cnucke MHTepBasibHas BblbepuTe NyHKT Koppensuys Mup-
COHa, a B o6nactm Mepa npeo6pazoBaHWli yCTaHOBUTE (O/IKOK B3ATb MoAy/b.
LLlenkHnTe Ha KHorke [Mpoao/mKUTb, YTOObI BEPHYTLCA B AMA/IONOBOE OKHO Ve-
PapPXNYECKMIA KaCcTepPHbIA aHan3.

8. LWenkHnTe Ha KHonke OK, 4ToGbl OTKPbITb OKHO BbIBOAA.

3Ta npouedypa peannsyeT KnacTepHblii aHanu3 I nokasaTeneil TecTa WHTenNnekta. B Bbl-
BOAUMbIe AaHHble BK/OUaeTca Takas MHGopMaLMM O NepeMeHHbIX, KakK Y1c/o HabnoaeHwii,
UMCNO MPOMYLLEHHbIX 3HaYeHU 1 T. N. 3aTeM BbIBOAATCA Liarn arnoMepaummn (o6beanHeHus
B K/acTepbl) U ropu3oHTaNbHas AeHAporpamMMa. PeKoOMeHZyem CpPaBHWUTb MOJyyYeHHble pe-
3ynbTaThl C pe3ynbTataMy (PakTopHoOro aHanmsa B rnase 20.

Mocne BbiNosHeHUs wara 5 (5a) nporpaMMa aBTOMaTUYeCKU OTKPOET OKHO BbiBoga. [ns
npocmMoTpa pe3y/bTaToB NPy HEO6XOAUMOCTM MOXHO BOCMO/b30BATLCS BEPTUKA/IbHOM U To-
PU30HTa/IbHOM Nofocamn NPOKPYTKU. O6paTuTe BHUMaHME Ha CTaHAAPTHYK CTPOKY MEHI0
B BEpPXHEell 4acT! OKHa BblBOAA: €e MPUCYTCTBME MO3BOJISET BbIMOMHATL N06bie cTaTUCTUYe-
CKWe onepaumn, He Mepekoyasch 06paTHO B OKHO peAakTopa AaHHbIX.

B cneaytoleM npumepe KnactepHblii aHanm3 NpoBOAMTCS C NPUMEHEHUEM A3blka CUHTaKCUC.

LAl 36 Co3spgaiite haiin CvHTaKcuC, Kak 3TO onucaHo B pasgene «KnactepHbli aHann3 ma-
TpULbl pasnnumii (CXoacTea)» B 3TOW rnaee, WM OTKpoiiTe aiin npumepa Synt_

Ll  Clustsps. Ecnm oH pacrnofioXeH B TEKYLLEN Nanke, TO BbIMNOMHUTE creaytoLine aeii-
H H H crBUs:

mL1 1 1 Bbibepute B MeH0 daiin komaHay OTKpbITb BEVHTaKCUC.

|| wll 2 B OTKpbIBLIEMCS AMANIONOBOM OKHE [BaXK/bl LLENKHUTE Ha uMeHn SyntClust.sps.
OTKpOETCs PefiakTop CUHTaKcuca C TEKCTOM KOMaH/,

3. BblbepuTe B MEHO KOMaHAy 3anyck »Bce.
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Mocne BbiNONMHEHUA Wara 36 6yAeT co3aaH 1 OTKPbIT HOBbIV halin AaHHbIX, cogepXXawuim ma-
Tpuuy 8 X 8 NnonapHbIX pasnuunii BocbMu 06bekToB. Kpome Toro, 6yaeT OTKPbITO OKHO BbIBO-
[a, coaepxalliee pesynbTarbl KNacTEPHOro aHaM3a 3TUX BOCbMU OO6bEKTOB METOAOM CpeaHel
CBA3M (Mexay rpynnamu). B okHe pefakTopa AaHHbIX Bbl MOXeTe 3aMeHUTb NpeacTaB/leHHYo
MaTpuLly CBOMMUW AAHHLIMWU W BbIMOMHUTL KNAcTEPHbI aHann3, OTPeAaKTMPOBaB OTKPbLITOE
OKHO pefakTtopa CMHTakcuca. [na aToro Hafo NPoCTo yAannTb BCe CTPOKM € Havana [o CTpo-
kn CLUSTER u 3anyctnTb komaHAay 3anyck »Bcé.

[MpenctaBneHne pesynbTaToB

B aTOoM pasgene npeacTaBneHbl yparMeHTbl BbIBOAMMBIX AaHHbIX, CreHepupoBaHHble MNpo-
rpaMmoli Npu BbINO/IHEHMM LWaros 5 n 5a.

Mocne BbINO/IHEHMA Wara 5 B OKHe BbiBOAa NMOABUTCA NOKasaHHas Ha puc. 21.6 Tabnuua LWarn
arnomepaumn. B aToil Tabnmue BTOpas KOMOHKa Knactep O6befjMHEH C COAEPXUT CTONOLLbI
Knactep 1un Knactep 2, KOTOpble COOTBETCTBYIOT HOMEpaM K/acTepoB, 06beANHAEMbIX Ha OAaH-
HOM wware. MNocne o6beAMHEHUA KnacTepy NpucBamBaeTcs HOMepP, COOTBETCTBYIOLW NI HOMEPY
B KoNoHke Knactep 1. Tak, Ha NnepBOM wWare 06bLegMHAKTCA 06beKThl 5 1 14 n knactepy npu-
cBamBaeTca HoMep 5, fanee Ha Wware 3 3TOT Knactep 06beAMHSAETCs C 3/1eMeHTOM 4 1 HOBOMY
Knactepy npucsauBaeTca Homep 4 u T. A, Cnegyowas KonoHka KoahduumeHTbl cooepXuT
3HauyeHne paccTosHUA MexXay Knactepamu, KoTopble 06beANHAKTCSA Ha AaHHOM Lare. KonoH-
Ka 3Tan nepeoro MnosiB/eHWs KlacTepa NokKasblBaeT, Ha KakOM Liare A0 3TOro NosBAANMUCH nep-
Bbli 1 BTOPOM 06beAuHseMble KiacTepbl. MNocneaHas KonoHka Crneayrolwmi atan nokasbiBaeT,
Ha KaKoOM Luare CHoBa MOSIBUTCS KnacTep, 06pa3oBaHHbIf Ha 3TOM Luare.

Waru arnomepauun

Jran NepBoro nossneHnsa

Knacte.p oGbeVHEH C Knactepa
CrepyroLumii

3Jran Knactep 1 Knactep 2  KoadhdhMLeHTbI Knactep 1 Knactep 2 aTan
1 5 14 430, 0 0
2 2 12 ;550 0 0 5
3 4 5 671 (0] 1 6
4 7 13 ,942 0 0 10
5 2 15 1,203 2 0 7
6 4 n 1,586 3 0 11
7 2 8 1,810 5 0] 9
8 6 10 1,847 0] 0 n
9 1 2 2471 0 7 13
10 3 7 4,136 0] 4 13

4 6 4,492 6 8 12
12 4 9 5,914 1n 0] 14
13 1 3 9,656 9 10 14
14 1 4 10,498 13 12 0

Puc. 21.6. Tabnmua waros arnomepaumm

Kak BMAHO M3 Tabnuupl, HA NepBoM aTare B Knactep o6beAnHsieTcs napa o6bLeKToB, pac-
CTOSIHME MeXAy KOTOPbIMU SBsSieTCS HaMMeHblMM. Ha BTopom aTarne SPSS cHoBa noAcuu-
TbiBAET PACCTOSHUA MeXAy O6bekTamu U 06beAUHSeT B KnacTep napy Hau6onee 61M3KUX
OGBLEKTOB, B pe3y/ibTaTe MOXET MOJyYnTbCs NMM60 OAMH KnacTep U3 TpPeX O6bLEKTOB, MG0
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ABa KnacTtepa M3 AByX 006beKToB. lMpouecc cnmaHuUsa NpoaoshkaeTca A0 TexX Mop, Noka Bce
06bEeKTbl He NonaayT B oAuH knacTtep. MNMonpobyeM O06bACHUTL pe3ynbTaTbl, MOSyYeHHbIE Ha
3Tanax 1wu 13

» Ha atane 1 npoucxogut obbeanHeHne 06bLEKTOB 5 1 14. PaccTosiHue Mexay o6bekTamm
pasHo 0,439. HM OoAMH 13 ABYX 06BHEKTOB He MPUHAAEXMUT KaKkoMy-1nbo Knactepy, o Yem
CBUAETENbCTBYIOT HY/IM B cToNnbuax Knactep 11 Knactep 2 KO/IOHKM 3Tan NepsBoro nosene-
HWA Knactepa. CnefylowmMmM 3Tanom ANa AaHHOMO KiacTtepa, cyas no ctonbuy Cneayrowmi
aTan, fABAseTcsa aTan 3, Ha KOTOPOM K KiacTepy NpucoeauHAaeTca 06bekT 4.

» Ha atane 13 npoucxoamnt obbeauHEHME KNacTepoB, cofepxawmx o6bekTbl 1 n 3. O6b-
eKT 1 6bln 06beAMHEH C KIacTepoM, coAepXawmm o6bekT 2, Ha atane 9, a 06bekT 3 —
c o6bekTamn 7 n 13 Ha atane 10. PaccTosiHue mexay obbeAnHAeMbIMW Ha 3TOM 3Tane
Knactepamm paBHO 9,656. O6pa3oBaHHbIi Ha 3TOM 3Tane KnacTtep BHOBb MOSBASETCA Ha
crefyloLlemM Liare.

Mo Tabnuue waros arfaomepaLnn MOXHO npeaBapuTelbHO OLEHUTb YNCIO KnacTepos. Ans
3TOro Heob6xoAMMO NpocNeauTb AMHAMUKY YBENVNYEHUA PaccTOSHWUMA MO LaraMm Knacte-
pvsaumn 1 onpefenuTb LWar, Ha KOTOPOM OTMeyaeTcs pe3Koe Bo3pacTaHue pacCTOSHUNA.
ONTUMasbHOMY YMC/Yy KNacCOB COOTBETCTBYET PasHOCTb MeXAy YMC/OM OOBLEKTOB M MO-
PAAKOBbBIM HOMEPOM Liara, Ha KOTOpoMm Obl/10 06HapyXeHO pe3koe BO3pacTaHue paccTos-
HUIA. B HalweMm npumepe 3To ob6HapyxxusaeTca Npu nepexofe oT wara 12 k wary 13. Cnego-
BaTe/lbHO, ONTMMa/lbHOe KOJ/IMYeCTBO KNacTepoB AO0/HKHO ObiTb MOMyYeHO Ha ware 12 wuam
13. OHO paBHO YMCNEHHOCTM O0OBLEKTOB MMHYC HOMep Lwara, To ecTb 15 - 12 = 3 knactepa
nnn 15 - 13 = 2 knactepa. BbI6Op TOro MAn MHOro pelleHns 3aBUCUT OT cofepXXaTesibHbIX
CO0BpPaKeHNA.

JeHaporpamma npeacTasnseT npouecc knactepusaumn B hopme APeBOBUAHOM CTPYKTYPbI
(puc. 21.7).

JeHaporpaMmma He TONbKO MO3BOMISET neperTn K Nto6oMy 0ObEKTY Ha 1I060M YpOBHE Kna-
cTepusauumm, HO N OaeT BO3MOXHOCTb CYAUTb O TOM, KAKOBO PacCTOfHME MeXAy Kiactepamu
WUIn 06beKTaMN Ha KaxkKAoM 13 ypoBHel. Yncna ot 0 oo 25 ABNAITCA YC/IOBHOM LUKa/ION 3TUX
paccTosHui; 0 COOTBETCTBYET HaMeHbLLUEMY PACCTOAHUIO Ha NepBOM 3Tarne, a 25 — Hanb0/b-
LeMy pacCTOsHUIO Ha rnocnegHem aTare.

Ha pgeHaporpamme nio6oe pelleHne XapakTepusyeTcs BePTUKasIbHOW JIMHWER, YMCNO TOouek
nepeceyeHnss KOTOPOW C OEpeBOM COOTBETCTBYET KO/IMYECTBY K/I1acTepOB Ha Tekyllem 3Ta-
ne. Tak, ANS Hawero npumepa 3Ty JIMHUIO CneadyeT pacnofioxXuTb Ha yposBHe 15-20: mexay
waramn 12 n 13 knactepusauun. B atom cnyyae nosiydyaetcs 3 knactepa. 18 TOro 4tobbl
YCTaHOBUTb COCTaB KaKAOro Kiactepa, Heo6XoAMMO BEPHYTbCSA K KOPHAM [JepeBa U Bblfic-
HUTb COOTBETCTBYIOLLNE HOMEPA OOBLEKTOB. HAaMOMHMM, YTO B pe3yfnbTaTe BbIMOMHEHUA Liara
5 B (paline cars,sav nNosiBuiacb HoBas nepemMeHHasi, onpeaensoLas NPUHaLIeXHOCTb KaXKA0ro
o6bekTa K 0HOMY M3 TpeX K1acTepos.

B 3aknoueHne Ha puc. 21.8 npuBegem AeHAporpamMmmy, NosyvYeHHYK B pesynbTaTe BbIMOJHe-
HUA wara 5a (knactepusaums 11 nepemMeHHbIX).

JeHaporpamma nokasblBaeT, UTO B pe3ysfbTare Knactepusaumn nepemMeHHble rpynnupyoTcs
B TPU KnacTepa, COCTaB KOTOPbIX COOTBETCTBYET (hakTopam, NMOSyYEHHbIM B OTHOLUEHUU TeX
€ AaHHbIX Npu hakTOpHOM aHanu3e (cm. rnasy 20).
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3aBeplleHne aHannsa u Bbixon
N3 NporpamMmmbl

OTpefakTMpynTe CoAepXMMOe OKHa BblBOA4a B COOTBETCTBMM CO CBOMMMW MNpPeAnouvTEHUSMU:
CKPOMTE NNLWHIOK NHOPMaLUIo, ucnpasbTe Tabnumubl 1 Np. (cM. pasgen «OKHO BbiBOAA W €ro
pefakTMpoBaHue» rnaebl 2). 3a MHCTPYKUUSMU MO PeaakTUpOBaHUO rpacmkoB ob6paTmTech
K rnase 5.

Ana panbHeiwero ncnonb3oBaHUsA pesynbTaTa Bce COAEPXKMMOe OKHa BbiBOAa WM ero dpar-
MEHTbl MOXHO COXpaHWTb B (haline *.spv, 3KCMOpPTMPOBaTb B Apyroi copmar (Hanpumep,
Word), nepeHectn B fokymeHT Word mnnu BbIBECTU Ha nevatb (MOAPOGHOCTM CM. B pasgene
«CoxpaHeHune, 3KCNopT, NepeHoc 1 nevaTb pe3ynbTatoB» rnasbl 2).

[na Bbixoda M3 NporpamMbl BbIGepuTe B MeHio daiin komaHay Bbixoa.
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290 dTanbl ANCKPUMUHAHTHOIO aHanmsa

292 MowaroBble anropuTMbl BblYNCAEHWUIA

297 MNpepncTtasnieHne pesysbLTaToB

301 TepmMmuHonoruna, ucnosib3yemasa npu BbiBOAE
303 3aBeplUeHVe aHanmsa N BbIXo4 M3 NporpamMmmsl

JVCKPUMMHAHTHBI aHann3 No3BonseT NpeackasaTh NPUHAANEXHOCTb O6LEKTOB K ABYM WK
60ee HenepeceKalwLMMCS rpynnam. MIcXoaHbIMU AaHHBIMW 415 AUCKPUMUHAHTHOIO aHasim3a
SBIIETCA MHOXECTBO OGBLEKTOB, Pa3fefieHHbIX Ha TPYMMbl TaK, YTO KaXAbli O6bEKT MOXeT
6bITb OTHECEH TO/IbKO K OAHOW rpynne. [Jonyckaetcs Mpu 3TOM, YTO HEKOTOpble O6LEKTbI
He OTHOCATCA HW K OAHOM U3 rpynn (ABASAKTCS HEU3BECTHbIMU). [18 KaKA0ro U3 06LEKTOB
NMEINTCS AaHHble MO PsAAY KOMUYECTBEHHbLIX MepemMeHHbIX. Takne rnepeMeHHble HasbiBatoTcs
OVUCKPVUMUHAHTHBIMU NMEPEMEHHbIMU, UKW NpeauKTopamn. 3agaqeit AUCKPUMUHAHTHOTO aHa-
nn3a sBnseTcs onpeaeneHue:

> pelanlumMx npasus, NO3BOMAIOWNX MO 3HAYEHUSM AUCKPUMMUHAHTHLIX MNEePeMeHHbIX OT-
HEeCTU KaxAplii 06BLEKT (B TOM UMC/ie HEU3BECTHbI) K OAHOI 13 U3BECTHbLIX Fpynm;

» Beca Kaxaol AMCKPMMUHAHTHOW NepeMeHHol ana pasneneHns o6b-eKToB Ha rpynnbl.

CywiectByeT MHOXECTBO CUTyauWuii, B KOTOPbIX 6bl10 6Gbl BecbMa XenaTenbHO BbIYMCAUTL
BEPOSITHOCTb TOrO0 WM WHOIFO UCXOAa B 3aBMCUMOCTM OT COBOKYMHOCTU U3MepsieMbiX nepe-
MEHHbIX: Hanpumep, NOAXOAMT NN coucKaTeslb PaboTbl ANA TOW WAM WHOW A0/MKHOCTU, CTpa-
[aeT MNcuXmnyeckn 60/bHON YenoBeK LLN30(PEHVER MU MCMXO30M, BEPHETCS 3aK/OYEeHHbIM
B TIOPbMY WM K HOPMasibHOW XM3HW MOCAe BbiXo[a Ha cBOGOAy, Kakue (hakTopbl BAUSIOT
Ha yBe/NIMYEHME pUCKa NauneHTa NoJlyuynTb CepAeyHbli NpUcTyn U T. N. Bce nepeyncneHHble
cUTyauum o6nagatT AByMs O6WMMM YepTaMn: BO-MNEPBbIX, ECTb MHOPMaLMa O NPUHaAIEX-
HOCTWN HEKOTOPbIX (He BCeX) CyObEeKTOB K TOW WAN UHOW rpynne; BO-BTOPbIX, O KaXKAO0M Cy6b-
eKTe MMeeTca AO0NOMHUTENbHAA MHGOPMauusa ANs co3faHus (opMy/bl, KOTopas MNo3BOAUT
CAPOrHO3MpPOBaTh NPUHAANEXHOCTL CyObeKTa K TOW UM UHOW rpynne.

OVCKPUMMHAHTHBIM aHanM3 MMeeT ornpeaeneHHoe CXOACTBO C KMAacTepPHbIM aHa/M3oM, KO-
TOpoe 3aK/ouaeTcsa B TOM, UTO B 060X C/ydasix uccrefoBaTtesls CTaBUT nepes, co6oi Lenb
pasfennTb COBOKYMHOCTb O6BLEKTOB (& He NepeMeHHbIX) Ha HECKO/IbKO 60/ee MenKux (3Hauu-
MbIX) Fpynn. Tem He MeHee NPoLEecc Knaccugukaumm B ByX BUAAX aHan3a NpUHLUNNaIbHO
pasnunyeH. B KnacTepHOM aHasiM3e 06beKTbl KNacCU(PULMPYIOTCS Ha OCHOBE UX pasnnynii 6es
Kakoli-nméo npeaBapuTesibHOW MHMOPMaLUN O KOMIMYECTBE M COCTaBe KnaccoB. B AuCKpu-
MWUHAHTHOM aHa/IM3e U3Ha4Ya/lbHO 3afaHbl KOSIMYECTBO U COCTaB KNacCOB W OCHOBHas 3agava
3aK/0YaeTCs B onpeaeneHun Toro, HaCKo/IbKO TOYHO MOXHO NpefckasaTb NPUHaANeXHOCTb
06BLEKTOB K K/laccam Mpu NOMOLUM AaHHOrO Habopa npeauKTopos.

[OVCKPUMMHAHTHBIM aHanv3 npeacTasnseT co6oit anbTepHaTVBY MHOXECTBEHHOIO perpeccu-
OHHOro aHanusa (cM. rnaey 18) Ans cnydasi, KorJa 3aBucumasi NepeMeHHas SBNseTcs He Ko-
NINYECTBEHHOW, @ HOMUHa/IbHOV MepeMeHHOo. Mpu 3TOM AUCKPUMUHAHTHLIA aHaIU3 peLuaeT,
no cyTu, Te Xe 3a[a4n, YTO U MHOXECTBEHHbIi PerpeccUoHHbIi aHann3: npeackasaHne 3Ha-
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YeHWi 3aBUCUMOI NepemMeHeHHON (B AaHHOM Ccflyyae — KaTeropuii HOMUHaIbHOIO MPU3HaKa)
1 onpepgenieHne Toro, Kakme HesaBUCMMbIE MEPEMEHHbIE Nydlle BCero noaxoAasT ANs Takoro
npeackasaHns. JAMCKPUMMHAHTHbBIA aHa/IM3 OCHOBaH Ha COCTaB/IEHUW ypaBHEHUSA perpeccuun
(cm. rnaebl 17 n 18), UCMONbL3YOWEro HOMWHAa/IbHYIO 3aBUCUMYKO MepeMeHHyk (obpaTtuTte
BHMMaHMe Ha TO, YTO OHa He ABASeTCA KOMMYECTBEHHOW, KaK B C/lyyae perpeccMoOHHOro aHa-
nnza). YpaBHEHMEe perpeccum cOoCTaB/sSieTCS Ha OCHOBe Tex OObLEKTOB, rpynnoBasi NpuHan-
NEeXXHOCTb KOTOPbIX M3BECTHA, YTO MO3BONSET MaKCMMasbHO TOYHO NoAo6paTh ero Koadu-
UueHTbl. [locne TOoro Kak ypaBHEHME perpeccum MnoslyyeHO, ero MOXHO WCMONb30BaTb ANs
rPynNMnNMPOBKU UHTEPECYOWMNX Hac OO6BEKTOB B LIENSX MPOrHO3MPOBaHUA X NPUHAAIEXXHOCTU
K KakOMy-1m6o knaccy. KomaHga AWCKPUMMUMHAHTHOIO aHa/in3a BecbMa HerpocTa n TpebyeTt
HaCTPOWKN MHOXeCTBa MapameTpoB, onncaHne 60/MbLUMHCTBA M3 KOTOPbIX JIEXUT 32 paMKaMin
TeMbl JAHHOW KHUTK. Mpn HeobXxo4MMOCTU Bbl MOXETe 06paTUTLCS 3a A0MNO/HUTE/IbHOW WH-
hopmaumein K pykoBoAcCTBY nonb3oBaTtens SPSS.

MapaMeTpbl ANCKPUMUHAHTHOIO aHann3a, Kak 1 napameTpbl 60/bLNHCTBA C/OXKHbIX CTATU-
CTUYECKMX ornepaLpii, B OCHOBHOM OMpeAensoTcs 0CO6eHHOCTAMM AaHHbIX, a Takxe 3afa-
yaMu uccriegoBatens. Kak Bcerga Mbl pacCMOTPUM Mnpumep (Ha 3TOT pa3 eANHCTBEHHbI)
npoBeAeHNs ANCKPUMUHAHTHOIO aHann3a B pasgesne nowarosbiX npoueayp, a pasgen «Mpeq-
CTaBfieHVe Pe3y/bTaToB» MOCBATUM MHTepnpeTaunn BbiBOAUMbIX AAHHbIX.

Ana AeMoHCTpauun OUCKPUMWHAHTHOIO aHalmM3a pPaccMOTPUM MpuMep MPOrHO3MpoBaHUA
yCcnewHocTn o6y4yeHnsa Ha OCHOBe NnpeaBapuTenbHOro TecTupoBaHus. ®ain class.sav cooepXxmt
AaHHble 0 46 yyawmxca (06bekTbl ¢ 1-ro no 46-i), OHOWAaxX U AeByLIKax (MepemMeHHas non),
3aKOHUYMBLUMX KypC 06YYEeHUs, OLLeHKU YCMEeWHOCTU OBYYEeHUs KOTOPbIX WM3BECTHbl — A5
3TOro MCNosb3yeTcs nepeMeHHas oueHka (1 — HuM3kasa, 2 — Bbicokast). Kpome Toro, B ghaiin
BK/IHOYEHbI AaHHble NpeaBapuTeNbHONO TeCTUPOBaHMA 3TUX yyaulmMxca A0 Hadvana obyuveHus
(13 nepemeHHbIX):

» ul, .., n1ll — 11 nokasarvenein Tecta NUHTENNEKTA;
» 3 1N — NnokasaTtesb 3KcTpaBepcum no Tecty I. AlizeHka (H. Eysenck);
» H— rokasartenb HeripoTnsma no tecty I. Ai3eHka.

Ewe ana 10 npeTeHOEHTOB Ha Kypc 0byyeHns (06beKTbl € 47-ro No 56-1) U3BeCTHbI N1LLb pe-
3ynbTaThl X NpeaBapuTebHOro TecTMpoBaHMa (13 nepeyncieHHbIX NepeMeHHbIX). 3HaYeHUs
nepemMeHHOl OugHKa A1 HUX, pasyMeeTcsi, HeU3BECTHbI, U B (haniie faHHbIX M COOTBETCTBY-
10T NycTble A4eliku. B npoLiecce AUCKPMMUWHAHTHOrO aHannsa Mbl, B 4YaCTHOCTM, MomMbITaemcs
CMPOrHO3MpoBaTh YCMeLWHOCTb 06yyeHna aTnX 10 NpeTeHAEHTOB B MPEAMNOIOXKEHWM, YTO Bbl-
60pPKN 3aKOHUMBLLUNX OBYYeHWE U NMPeTeHAEHTOB UAEHTUYHDI.

Jtansl ANCKPUMWHAHTHOIoO aHas/in3a

ILl,l/ICKpI/IMI/IHaHTHI-.vlI\/‘I aHa/IN3 COCTOUT N3 TPEX OCHOBHbIX 3TamnoB:

1 BblI6Op NepeMeHHbIX-NPeaUKTOPOB. VccnenoBaTeslb UCNOMb3YeT TEOPETUYECKUE 3HAHUS,
NpPaKTUYecKUin onbIT, AOraAKN U T. M., A5 TOFO YTO6bI COCTaBUTbL CMMCOK MEpPEMEHHBbIX,
KOTOpble MOTYT MOB/UATL Ha pe3ynbTaT rpynnuMpoBKn (MepemMeHHy-KpuTepuit). B pac-
cMaTpuBaeMOM (paiifie MOMUMO MNepeMeHHON-KpuTepusi (OLleHKa) codepxatcs 13 nepe-
MEHHbIX, XapaKTepu3yrLMX KakAoro ydvauierocs. 3TO MO3BONsSET HaMm caenatb Bce 13
nepemMeHHbIX MNPeaVKTOpaMn U BKIKOUYUTbL UX B ypaBHeHWe perpeccun. Ecnm 6bl uncno
rnepemMeHHbIX 6bl10 BENMKO (Hanpumep, HECKOMbKO COTEH), OblsI0 6Gbl HEBO3MOXHO MpU-
MEHUTb OUCKPUMUHAHTHbI/A aHann3 KO BCEM HUM OAHOBPEMEHHO. 3TO O6YyC/NOBMEHO Kak
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KOHLEeNTYya/lbHbIMU NPUYnHamMm (BO3MOXHas KOIJIMHeapHOCTb NepeMeHHbIX, NoTeps cTe-
neHeii ceoboabl U T. N.), TaK U NPaAKTUYECKMMUN OrpPaHNYEHUAMN (HEeO0CTaTOUHbIA 06beEM
ornepaTtvMBHOW NamsATV KOMMblOTepa). O6bIYHO Ha Haya/lbHOM 3Tane AUCKPUMUHAHTHOIO
aHanM3a Ana NpeaukTopoB GOpMUPYETCS KOPpensuMoHHas Matpuua. B 4aHHOM KOHTek-
CTe OHa MMeeT 0COO6bI CMbIC/, Ha3blBaeTCs OOLWEN BHYTPUrPynrnoBO KOPPEensuMoHHOR
MaTpULLEN 1 COAEPXUT cpeaHue KoauLMeHTbl Koppenaumm ana Asyx unm 6onee Kop-
pPenAuMOHHbLIX MaTpul, (Kaxgas ans ogHowm rpynnbl). MomMmmMo obuier BHYTPUrpynnoBoii
KOPPENALMOHHOW MaTpuLpbl MOXHO TakKXe BbIYUC/INTb KOBapuauMOHHbIe MaTpuubl A5
OTAeNbHbIX FPynn, A5 Bceli BbIGOPKM NMMG0 06LLy0 BHYTPUIPYNMNOBYHO KOBapUaLMOHHYHO
mMatpuuy. Hepeako vccnegoBarteny NPUMEHSIOT CEPUI0 /-KpUTEPUEB MeXAay ABYMS rpyn-
namMm Ana Kaxaon nepemMeHHon Nu6o oAHOMaKTOPHbLIN AMCMEPCUOHHBLIA aHan3, ecnm
KONNYEeCTBO rpymnn okKasbiBaeTcA 60sblie AByX. [MOCKOMAbKY Lenblo ANCKPUMUHAHTHOIO
aHa/M3a SIBNSIETCA COCTaB/IEHWE HaW/yyllero ypaBHEHUS perpeccuv, A0MNOSHUTENbHbIN
aHaM3 UCXOAHbIX AaHHbIX HUKOrga He GyAeT NUWHWUM. Tak, B pesynbTate NpuMeHeHUs
N-KpUTEPVEB ANS1 AAHHBLIX Hallero npumMepa 6biIn HalifAeHbl 3HaYMMble PasINUna Mexay
LBYMSI YPOBHAMMW MepeMeHHOM oueHKa anst 8 n3 13 npeAnKTOpPoB. Mbl pacCMOTPUM OAVH
13 Hanbonee pacnpocTpaHeHHbIX BapMaHTOB AUCKPUMMUHAHTHOIO aHanMsa, Npu nposefe-
HMN KOTOPOro nporpamMmMa aBTOMaTM4YeCcKn MCKIYaeT HecyLLeCTBeHHble As Npejckasa-
HUS1 NPeANKTOPbI MO KPUTEPUSIM, KOTOpble yCcTaHaBNMBaeT UcCnea0BaTeslb.

2. Bbi6bop napameTpoB. B 3Toli rnaee 6yAeT NPOAEMOHCTPUPOBaH OAWH U3 BapuUaHTOB AUC-
KPUMWHAHTHOrO aHanmsa. Mo ymonyaHuio nporpaMma peasvsyeT MeTof, KOTOpbIA OCHO-
BaH Ha MPUHYAUTENIbHOM BK/IIOYEHUM B PErpeccMoHHOe ypaBHeHWe BCeX MpPeaAVKTOPOB,
yKa3aHHbIX uccnegosaTenemM. B gpyrom BapumaHTe mcnonbdyetca metog Yunkca (Wilks),
OTHOCALNIACA K KaTeropmmy noLiaroBbiX MeTO40B M OCHOBAHHbIN Ha MWHMMMU3ALUK KO-
athhmumeHTa Yunkca (X) nocne BK/IHOYEHUS B ypPaBHEHWE PEFPECcCUMM KaXAO0ro HOBOro
npeankTopa. Tak Xe Kak 1 B cnyyae MHOXeCTBEHHOrO perpeccMOHHOro aHanmsa, cylie-
CTBYET KpUTEPUIA ANS BKIOYEHUSA NPeANKTOPOB B ypaBHeHMe perpeccun (MO yMONYaHuio
TaknM Kputepuem apnsetca F > 3,84) u kputepuii ANa UCKIIOYEHUS NPESVKTOPOB K3
ypaBHeHusa perpeccun (nNo ymondaHuto F < 2,71). KoachdumnuymeHT X npencrasnseT cobom
OTHOLLEHNE BHYTPUTPYNMNoOBOM CyMMbl KBaApaToB K OOLLell cymMMe KBagpaToB N XapakTte-
pu3yeT A0 BAVSAHUA NpeauKTopa Ha aucrnepcuio kputepus. Co 3HavyeHMeM X CBs3aHbl
Be/IMUYUHBI F 1 p, XapakTepuayolie ero 3Ha4MMocTb. Bosiee NosHoe onvcaHne Bbl MOXe-
Te HaliTn B pasgene «peacTaBneHne pesynbTaToBy.

Kakoln xe u3 gByx MeToAO0B npeanoytuTenbHee? Kak MokKasbiBaeT NpakTuka, 3adacTyro
KOMMbIOTEP CrpaB/seTcsa C COCTaB/IeHMEeM YpaBHEHUS perpeccuu aydlle, 4em mccnenosa-
Tenb, 3aa0LWnii CNMCOK NPeanKTOPOB BPYUHY0. OA4HaKO BCTpeyalTcs cuTyaumuu, Korga
nonesHeli orpaHNYNTL CaMOCTOATENbHOCTbL KOMMNblOTepa. Hanpumep, ecnn NpoBecTn Auc-
KPUMUWUHaHTHbIA aHann3 An8 Hawnx AaHHbIX C BKKOYEHMEM BCEX MEPEMEHHbIX, TO HEBep-
HO KnaccudunumposaHbl 6yayT 5 06beKToB 13 46. TOM XXe TOYHOCTM NPOrHOo3a MOXHO [0-
CTWUYb BCEro C 7 npeauKTopamu, ecnu BblbpaTh MOLAroBblii METOL C OT/INYAIOLLMMUCA OT
NPUHATLIX MO YMOSYaHUIO yCTaHOBKaMu (Kak ykasaHo fanee B MOLIAaroBOM aroputMme).
B TO e Bpems, ecim MCnonb3oBaTb MOLWAroBbli MeToA C yCTaHOBKaMM MO YMO/YaHWUIO,
OCTaBNALWMNI TONbKO 3 NPeAnKTopa, KOIMYEeCTBO HEBEPHO CrpyrnnupoBaHHbIX 06BHEKTOB
yBennuntca o 9. NoMmMmMo paccMOTPeHHbIX nMporpamma SPSS pacrionaraet n Apyrumu
MeToAamMu BbiGoOpa NMpeavKTOpoB, O4HAKO MX OMMcaHue BbIXOOUT 3a pamMKu TeMbl AaHHOW
KHUrK. PekomeHAyeM npu HeobxoAuMocTu obpallarbCs K PYKOBOACTBY [MOJib30BaTesNs
SPSS.
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» [lonoxeHus nepeknovatens MNpuHyauTenbHOe BKoYeHWe U LLaroeblii 0T60p MO3BONSOT
BbIGPATbL OAVH U3 ABYX BAPMAHTOB ANCKPMMMHAHTHOIO aHaim3a.

A [AaTb KHOMOK ynpasneHus A0MNONHUTENIbHBIMUY NapaMeTpamMun B I'lpaBOI7I yactn ananoroso-
ro OKHa npegHasHa4vyeHbl ON1A OTKPbITUA OOMO/IHATENIbHbIX ANa/IOrOBbIX OKOH.

HasHaueHue nons MepemeHHas oT60pa Hab/OAEHU NPUMEPHO TaKoe Xe, KaK y KHOMKK Ecim,
yrnoMuHaslleics B rnase 4. OHO MO3BONSAET yKa3aTb UMS MEpeMeHHol U ee ypoBeHb. Ecnu,
K MpuMepy, MOMEecTUTbL B Nons MNepemeHHas oT6opa Hab/toAeHUIA UMS oA, W EeNKHYTb Ha KHOM-
Ke 3HaueHue 1 BBECTM 3HaueHue 1, B AUCKPUMUHAHTHOM aHanm3e 6yayT y4acTBOBaTb TO/bKO
Te 06bEeKTbI, A1 KOTOPbIX 3HAYEHMS NepemMeHHOW Mon paBHbl 1.

KHonka CoxpaHuTb MO3BO/MSET COXPaHATL B KAYeCTBe HOBbIX MEPEMEHHbIX A/ KaXA0ro 06b-
eKTa (B TOM 4uc/e, HEM3BECTHOI0) crieaytoline BeNIMUYNHBI:

» MPOrHO3UPYeMbI/i HOMEP rPyMbl;
>  OLEHKN ANCKPUMUHAHTHBLIX DYHKLWA;
> BEPOATHOCTb MPUHAAMEXHOCTU K KaxkAol rpynne.

BaxXHbIMW 3fieMeHTaMn MHTepdeica AManoroBoro okHa JANCKPUMUHAHTHbIV aHanu3 SBASTCA
3/1eMEeHTbl yrpaB/ieHUs YPOBHAMM 3aBUCMMOI NepeMeHHOlM. XOTs B Hawlem npumepe AucC-
KPUMMWHAHTHbIN aHann3 MCNo/b3yeTca ANa pasfeneHns OoO6beKTOB Ha ABe rpynnbl, Konudye-
CTBO rpynn MoXeT 6biTb M 6onblie. MNocne BBOAA UMEHW 3aBUCMMOL NepemMeHHO B Mone
IpynnupoBath Mo LLeNYoK Ha KHomMke 3aJaTbh Auana3oH MO3BOMSET OTKPbLITb ANANOrOBOE OKHO
JVCKPYMUHaHTHBIA aHanmM3: 3agaHne auanasoHa (puc. 22.2). NMoCcKosbKY NepemMeHHasi OLEeHKa,
1ncnosb3yemMas B Hallem npuMepe Kak 3aBuMcumasn, MMeeT Nnb Aga yposHs (1 n 2), ux cneay-
eT yKasaTtb B Nonsax MvHUMyM 1 MakcnmyM, a 3aTeM L efIKHYTb Ha KHOoMKe MpofomknTs. Ecin
UYNCMO YPOBHEN FPynMnUpPYHoLLEN NepeMeHHOoNM 60rblie ABYX, ONMUcaHHasa onepaums No3BOaAUT
3a4atb /110601 AnanasoH YPOBHENA.

, ANCKPUMMHAHTHBI aHann3: 3aaatb

MuHumym: | J

Makenmym: [ ...

.’ ; OTmeHa I Cnpaska

Puc. 22.2. Ananorosoe OKHO JANCKPMMUHAHTHBIM aHanm3: 3a4aTb AuanasoH

Llenyok Ha kHomnke CTaTUCTMKM B OKHe [UCKPUMWHAHTHbIM aHaIn3 OTKPbIBAaeT ANanorosoe
OKHO [UCKPUMUHaHTHbIA aHanm3: Cratuctuku (puc. 22.3). NOCKOAbKY MOYTU BCE 3/1EMEHTHI
MHTepdelica 3TOro OKHa akTUBHO MCMO/b3YKTCA 1UccneaoBaTensaMu, ganee npuBegeHo onuca-
HVEe KaXXA0ro u3 HmMx. Kak npasuio, ¢ MOMOLLbI0 3TUX 3/1IEMEHTOB UCCMEA0BATENN BbIACHAIOT
Hannume 3aBUCUMOCTEN MeXay npeaukropaMmn nepes HavyasioMm OUCKPUMUHAHTHOIO aHasmsa.

®naxku B obnactn OnucartesbHble:

» CpegHve — cpefHMe 3HaYeHUs U CTaHOAPTHblE OTK/IOHEHUA ANA KaXAO0W nepeMeHHOM
Kakaol rpynnbl (B 4@aHHOM cnyvae ABYX rpynmn, 06pasoBaHHbIX YPOBHAMU MNepeMeHHOM
OLEHKA) 1 BbIBOPKU B LIENIOM;

» OaHOaKTOPHbIA ANCNEPCUMOHHDBIA aHaIN3 — eC/IN YUC/I0 YPOBHEN 3aBMCMMOI nepemMeHHOoM
paBHO 2, TO 3TO t-KpUTepun AN1a CpaBHEHUS MeXAy CO60M ABYX CpefHUX 3HayeHui ans
rpynn no Kaxpaoi nepemeHHo;

» M bokca — KpuTEpPWiA paBeHCTBa AMCMEPCMOHHO-KOBapMaLMOHHbIX MaTpuL, 415 YPOBHe
3aBUCMMOIi NepemMeHHON.
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OnucatenbHble Marpuupb—— ----_ _
O Epeghiie) O BHyTpurpynnosas Koppenauus
[ OAHOaKTOPHbIV ANCMEPCUOHHBIA aHaIn3 [ BHyTpurpynmnosas KosapuaLms
O M bokca [ pynnosble KoBapvaLmn

O Oiiwas KoBapuaLms
O duwepa

HectaHpapTu3osaHHble

Mpogomints || OTmeHa Cnpaska  j

Puc. 22.3. Auanorosoe OKHO [ANCKPUMUHAHTHBIA aHanm3: CTaTtuCTUKu

dnaxkn B ob6nactn KoadhpmuymeHTbl yHKUUN:
» Ouwepa — KaHOHMYeCKMe KO3I(hPUUNEHTbI ANCKPUMMHAHTHBLIX (DYHKLWIA;

N HecTaHOapTU30BaHHble — HECTaHOaPTU30BaHHble KO3(MMUUMEHTbI  ANCKPUMUHAHTHBIX
(PYHKLNIA, BbIYMCNEHHbIE A5 NCXOAHbIX 3HAYEHUI NPeauKTOPOB.

dnaxku B 061actm MatpuLibl:

» BHyTpUrpynnoBas KOppesauvs — MaTpumLa, COCTosLLas U3 COOTBETCTBYIOLLUX CPeAHNX 3Ha-
UYEHUI KOPPENALMOHHBIX MaTpuy, 415 YPOBHEN 3aBUCUMOI NepeMeHHO’;

~  BHYTpUrpynroBsasi KoBapuauusi — MaTpula, aHafornMyHas npeablaylieid, ¢ Toi pasHULLein,
UTO BMECTO KOPPEesnsLmnii NCNoMb3ylTcs KoBapualum;

A [pynnoBble KoBapuauun — OTAEeNbHble KOBapUaLMOHHbIE MaTpULbl A1 KaXA0ro YPOBHS
3aBMICUMOI MepeMeHHOI;

» O6Was KoBapuauvs — KoBapuauMoHHas maTpuua ans Bceli BbIGOpKU.

Llenyok Ha KHonke MeTon B OKHe [VUCKPUMMHAHTHBIA aHanvM3 NPUBOAUT K MOSIB/IEHUIO Auva-
NIOroBOro okHa JUCKpPUMMHaHTHbIA aHann3: Larosbii otéop (puc. 22.4). ObpaTnTe BHMMaHue
Ha To, YTO KHOMka MeToa AOCTyrMHa Nvlb B TOM C/lyyae, ecnu nepeksoyaresns B okHe [uc-
KPUMMHAHTHBIA aHanuM3 ycTaHOBMEH B NooXxeHue Llarosbiii oT6op.

B 3TOM OKHe Mpu MnoMoly nepeknouyatens Meton MOXHO Bbi6paTb OAWH M3 MOLLArOBbIX
METO[0B COCTaB/IEHUS AVMCKPUMUHAHTHOIO YypaBHEHWs, B o6nactu Kputepumn 3agatb KpuTe-
puv ANs BKIOUYEHUS B ANCKPUMUHAHTHOE YPaBHEHME U UCK/IOUEHUS M3 HEro npeamKTopos,
a TakKe BK/II0UYNTb B OKHO BbIBO/A XKefaemble Be/IMUMHbI NPY NoMOLLM (h1aXKKOB B 06/1acTu
BblBECTU. M3 MONOXEHWI NepeknouyaTens Bbl6opa MeTofa COCTaB/IeHUs YpaBHEHWs AN Hac
npeAcTaBnseT NHTepec 1L b NonoxeHue Jlaméaa Yunkca. COOTBETCTBYIOLL U METOA, OCHOBaH
Ha MUHUMM3ALUMU KO3(ULMEHTa Yunkca (A) nocne BKAYEHUS B ypaBHEHUE perpeccuv
KaX40ro HOBOro npeaukropa. bonee noagpo6Hoe onvcaHWe NpuBeaeHo B pasaene «Mpencras-
NeHve pe3ynbLTaToB».

Mo ymonyaHuio KpUTepusamMu AN BKIKOYEHUA U UCKNHOYEHNA NPeAuKTOPOB ABAAKOTCA MO-
porosble 3HauyeHusa /--kputepua. Kak npaswuno, 3HavyeHutio F = 3,84 coOTBETCTBYET YPOBEHb
3HauymmocTu p » 0,05, a3HaueHuo /== 2,71 —p~ 0,1. Viccnegosatenn HepeaKo NpeanoynTaroT
MCNO/b30BaTh 3HAYEHUA MO YMOYaHWUIO, HEXenun 3aaaBaTb COGCTBEHHbIE.
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HasHaueHune thnaxkoB B ob6nactn padmku:

» O6beaVHEHHbIe Tpynbl — B BbIBOA, BK/IKOYAETCA FMCTOrpaMmMa (ecnv YMcno rpynmn pasHO 2)
nnn gnarpamma pasbpoca (ecnv umcnio rpynn 6onbwe 2);

» [ns oTaenbHbIX TPYNn — B BbIBO/, BK/IOHAKTCS HECKO/IbKO AMarpamMm, Kaxaas 13 KoTopbix
COOTBETCTBYET OAHOI rpynne;

» TepputopuanbHas Kapta — MUCMOJ/b3yeTcs TONbKO B Cy4asx, Korga 3aBucvMMas nepemeH-
Has UMeeT TPU UK BOJiee YPOBHS.

MepekntoyaTens KoBapraumoHHas MaTpuua No3BonsieT BbiGpaTh KOBAPMALMOHHYO MaTpuLly:

» BHyTpUrpynnosas — B 3TO MOJIOXKEHWE Mepek/noyaTeslb YCTAHOB/EH MO YMOMYaHUIO, YTO
no3BonsieT KnaccuuUMpoBaTb 06bEKTLI NPV NoMOLWM o6Leli BHYTPUIPYMNMNoBOi KoBa-
pUaLMOHHOM MaTpULbl;

» OTaensbHO Mo rpynnam — 06beKTbl KNacCUULMPYOTCS NPy NOMOLLY OTAe/bHbIX KoBapua-
LMOHHBIX MaTpuL, A5 KaKA0M rpynnbl.

®naxku B 06/1aCTN BbIBECTU OTHOCATCSH K OTOOPaKEHWUIO PE3ynbTaToOB aHaIN3a:

» TloToyeuHble pesy/bTaTbl — 3TOT (P/IAXKOK MOJMIEe3HO YCTaHaBnMBaTb, €cn aia AaHHbIX
He C/IMLLIKOM BefIMK: B pe3y/bTaT BK/HOYAETCS CMUCOK 06BLEKTOB U A1/ KAXA0ro 06beKTa
yKasblBalOTCA (hakTUueckas rpynna, nporHosvpyemas rpynmna, BepOsSTHOCTb MonafaHus
B MPOrHO3MpPYyeMylo Fpynmny n 3HaueHus AUCKPUMUHAHTHBLIX (YHKUWA (NOoA06HbIA cnu-
COK MpuBeneH B pasgene «MpeacraBneHne pesynbTaToB»);

~  AToroBasi Tabnmua — 3TOT (D1XKOK MO3BOMSAET BKAOUMTL B pe3ynbTaT YMC/O U MPOLEHT
KOPPEKTHBLIX 1 HEKOPPEKTHLIX Knaccuukaumnii ans kaxaoi rpynnel (B pasgene «Mpen-
CTaBfeHVe pesy/bTaToB» UMEITCS COOTBETCTBYIOLLNE pe3y/bTaThbl);

» CKOMb3sWWIiA KOHTPO/Ib — MNPU YCTAHOBKE 3TOr0 (hyiaXKa KaxAbli 06beKT Knaccuguum-
pyeTcs C MOMOLLbIO (DYHKLMUIA, MOAYYEHHbIX MO BCEM OCTaslbHbIM HabIAeHUAM, Kpome
[aHHOro. 3ToT MeToA TakxXe M3BecTeH Kak U -meton,

Ha3BaHue hnaxka 3aMeHUTb NPONyLLEeHHbIE 3HAUYEHWS CPeAHVM BMOJIHE OTPadkaeT ero HasHave-
HWe: Npu ero ycTaHOBKe MPOnyLLeHHOe 3Ha4YeHne nepemMeHHON 3ameHsaeTcs ee cpegHUM (TOJb-
KO Ha 3Tane knaccudumkayum).

B aTow rnaee npueeaeHa eAUHCTBEHHas Bepcua wwara 5. PazymeeTcs, MOXHO BbIMNO/IHUTL AWUC-
KpVIMI/IHaHTHbII‘/JI aHa/IM3 C napamMmeTpamMun no ymon4vyaHuko, oAHaKO 3Ha4YUTE/IbHO WMHTepecHee
caenartb 3TO C NPpUMEHEHNEM HEKOTOPbIX U3 ONMMCaHHbIX 34eCb NnapamMmeTpoB.

B cneayoliem nprvMepe NpoBoAUTCS ANCKPUMUHAHTHBIN aHann3 ons 3aBUCMMOl NepemMeHHoi
OLIEHKa, MMeloLLeit ABa YPOBHSA, 1 13 NpeauKTopoB. MNpeankTopbl A06aBNSHOTCS B AUCKPUMUA-
HaHTHOe ypaBHEeHWe MoLlaroBbIM MeToAoM (YM/Kca) C ycTaHOBKamu, OTAMYaloLMMuca ot
npegnaraembiX Mo YMOSYaHUIO: A1 BK/IOYEHUS NPeanKTopoB B ypaBHeHue F = 1,125, a ans
NCK/OYeHNs — 3HadeHne F = 1 [ns aHanmMsa 3aBUCUMOCTU Mexay NpeAnKTopaMu BblUmc-
NAKTCS BCE OnucaTesibHble CTAaTUCTUKM. KpoMe TOro, Mbl BK/HOYAaEM B OKHO BblBOAA HECTaH-
[APTHbIE KO3PMULINEHTbI ANCKPUMUHAHTHOIO YpaBHEHWS, pe3y bTaTbl A1 KaXA0ro 06bekTa
N UTOrOBYIO Tabnmuy.

WAl 5 Mocne BbINOMIHEHUS NMPedblayLlero wara 'y Bac AO/DKHO ObiTb OTKPLITO AVNa/IOroBOe
OKHO [IMCKPUMMHaHTHbI aHamm3 (cMm. puc. 22.1). Ecnuv Bbl yXe ycnenn nopaboTtaTb
C 3TMIM OKHOM, LLIeNKHUTEe Ha KHonke C6poc.
1 UWenkHnTe cHavyana Ha MepeMeHHONM OLeHKa, YTOObl BblAENUTb ee, a 3aTeM Ha
BEPXHE KHOMKE CO CTPENKoW, 4Tobbl MepemMecTvTb MepeMeHHyo B rnose [pyn-
nMpoBaTb Mo.
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2. llenkHUTe Ha KHOMKe 3a4aTh AMarasoH, YTO6bl OTKPbLITL AMa/IOroBOe OKHO Auc-
KPUMMHaHTHbIV aHanm3: 3aaaTh AvanasoH (CM, puc. 22.2).

3. B none MuHnmym BBEOUTE 3HaudeHMe 1, HaxXmuTe Knasuwy Tab, YToGbl Nepeme-
CcTUTb (hokKyc BBOAA B Mosie MakcumymM, BBeAMTE 3HaYeHVe 2 U LLeNTKHUTE Ha KHOM-
ke Mpoao/DKUTL, UTOOLI BEPHYTHCA B ANANIOrOBOE OKHO JMCKPUMMHAHTHbIV aHaun3.

4. BblgenuTte nepeMeHHyto ul, HaxmuTe Ha Knasmatype knasuuly Shift 1, He oT-
nyckas ee, LLENKHUTE NIeBO KHOMKOM MbIlLM HA NepemMeHHol H B pesynbTate
OKaXyTCsl BblAENEHHbLIMM BCE MEepeMeHHble OT 1140 H

5. LlenkHUTe Ha cpefHeli KHOMKe CO CTPEesIKOM, YTO6bl MEPEMECTUTL BblAENEHHbIE
rnepemMeHHble B Mone HesaBucUMble, YCTaHOBUTE MepekoyaTesls B MOIOXKeHMe
LLlaroBblii OTGOP U LLETKHUTE Ha KHOMKe CTatncTykv, YTOGbl OTKPbITh ANa/IoroBoe
OKHO [NCKPUMMHaHTHbI aHanns: Ctatuctukn (cm. puc. 22.3).

6. YcraHoBuTe thnaxkkn CpeaHve, OaHOMaKTOPHbIV ANCNEePCUOHHbIA aHamms, M Bokca,
HecTaHOapT3oBaHHbIE U LLIENKHUTE Ha KHOMKe [poao/mknTb, UTOObl BEPHYTLCA
B AMasioroBoe OKHO [VCKPUMMHAHTHbBIV aHanm3.

7. WenkHnTe Ha KHorMke MeTog, UTOObl OTKPbLITh ANA/IOFOBOE OKHO JUCKPUMMHAHT-
HbI aHanm3: LLlaroebii oT60p (CM. puc. 22.4).

8. B none Vcnonb3osatb F-3HaueHVe: BktoueHve BeeaguTe 3HadeHne 1,25, HaxmuTe
Kknasuwy Tab, 4TO6bl NepemecTuTb (HOKYC BBOAA B none VicknoyeHve, BBeguTe
3HaveHne 1u WenkH1UTe Ha KHonke Mpoao/mKnTh, YTOObI BEPHYTLCS B AUA/IOrOBOE
OKHO [AVCKPUMMHAHTHbIV aHa/ 3.

9. WenkHnte Ha KHomMke KnaccudmumpoBatb, YTOObl OTKPbITb AMAIOroBOe OKHO
JVCKPUMMHaHTHBI aHanms: Knaccudmkaumsa (cm. puc. 22.5).

10. YctaHoBUTE (hNaxXKn [oToueuHble pesynbTaThl, MToroeas Tabnmua mn WenkHuTe Ha
KHoMke [Mpoao/mknTb, YTOOblI BEPHYTLCA B AUANIONOBOE OKHO JIMCKPYMWUHAHTHbINA
aHanm3.

11. WenkHuTe Ha KHormke OK, UTOGbI OTKPbITb OKHO BbIBOAA.

Mocne BbIMOMHEHNA Wara 5 nporpamMMa aBTOMaTUYeCKM OTKPOET OKHO BbiBOZa. [/11 MPOCMo-
Tpa pesynbTaToB MNPy HEO6XOAUMOCTM MOXHO BOCMO/Ib30BaThC BEPTUMKA/IbHOW U FOPU30OH-
Ta/bHOM MonocaMy NPOKPYTKU. O6patuTe BHUMaHUE Ha CTaHAApPTHY0 CTPOKY MEHIO B BEpX-
Heil uacTM OKHa BblBOAA: ee MPUCYTCTBUE MO3BOJISAET BbLIMOJIHATL N06bIE CTATUCTUYECKMEe
onepauuu, He Nnepeksyasc 06paTHO B OKHO pefakTopa AaHHbIX.

[MpencTtaBnieHne pes3ynbTaToB

[Janee npvBeaeHbl pe3ybTaTthl, CFEHEPUPOBaHHbIE MPOrPaMMOii NMpW BbINOHEHUM Wwara 5. Kak
BCErga, Mbl nocTapaiuchk NpeacTaBUTh AaHHble, BbiBefeHHble SPSS, B MakCMMasibHO yA06HOM
W NOHATHOI hopme. 13 BecbMa 06bEMHbIX Pe3y/NbTaToOB BblIBOAA BbiGPaHbl HaMGOsee BaXKHbIe
hparMeHThbl, WINIOCTPUPYOLLME CYTb AUCKPUMUHAHTHOIO aHanm3a. [Jns yao6cTea npeacras-
NleHns pes3ynbTaToB (hopmMaTbl BbIBOAUMbIX Tabnuy, MPUBEAEHHLIX HA PUCYHKAX, U3MEHEHbI
6e3 ywepba Ansa nx cogepxaHus.

MepBoli B psay BbIBOAVUMbBIX pe3y/bTaTOB CTOUT Tabnuua [pynnosble CTaTUCTUKXA. B Heli ons
KaK[0 MepeMeHHOW MnokasaHbl cpefHVMe 3HaYeHUsi U CTaHAapTHblE OTK/IOHEHUS Ha 06GOUX
YPOBHSAX (B 06enxX KaTeropusx) 3aBUCMMON MepemMeHHON, a Takxe obLime cpegHue 3HaYeHus.

3a Tabnuuein MpynnoBble CTaTUCTUKN cnepyeT Tabnvua Kputepumn paBeHCTBa rpynnoBbiX CPeaHuX,
(hparMeHT KOTOPOW npuBedeH Ha puc. 22.6. B Heli cogepkatcsa KOahpULNEHTbI JIsM6aa YWK-
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ca, F-kpuTepun (KONoHKa F) M YPOBHU 3HAYMMOCTU, XapaKTepusyloLllme pasnnyunst cpeaHmnx
3HaYeHWn ANns rpynn no Kaxaon n3 nepemeHHbiX (3H4Y.). Hambonee BaxkHas gnsa uccnenosa-
Tensa nHopmaumsa OTHOCUTCA K BeNYMHaM /'-KpUTepus N YPOBHAM 3HAYMMOCTU, NMOCKO/bKY
VMEHHO MO HUM MOXHO CyAMUTb, O/ KaKUX MepPeMeHHbIX pasnuuve AByxX rpynn sBaseTcs
3HAYNMbIM.

KpuTepuii paBeHCTBA rpynnoBbiX CPefHUX

Nambaa

Yunkca F cr.cel CT.cB2 3um.
0CBEJOM/IEHHOCTb Keoil 4,859 1 44 ,033
CKpbITbIE GMrypbl .850 7.746 1 M .008
NpOonyLLEeHHbIE CIoBa 931 3271 1 M o077
cyeT Byme .806 10.563 1 4 .002

Puc. 22.6. KoathchmupeHTsbl nambaa Yunkca, /-KpuTepum 1 ypoBHU 3HAYMMOCTU

TpakToBKa TEPMMHOB NPUBEAEHA B KOHLE INaBbl.

Ha puc. 22.7 npeactaenieHbl yparMeHThbl BbIBOAUMbIX Pe3y/ibTaToB, CBA3aHHbIE C MOLIAroBbIM
OVCKPUMUHAHTHLIM aHa/IM30M. B Tpex Tabnmuax cofepXuTcs ctatucTmyeckas UHgopmaums
0 NepeMeHHbIX, BOLWEAWNX U He BOLEALIMX B ANCKPYMUHAHTHOE ypaBHeHWe, a Takxe nopsaok
BK/IOUYEHMS U UCKTIOUYEHUSI NMepeMeHHbIX B MPOLLECcCe COCTaBNEHUS AUCKPUMUHAHTHOIO ypas-
HeHus. MepBas Tabnuua MANKCTPMPYET MOLIAroBblii NPOLECC COCTABNEHUS ANCKPUMUHAHT-

BBefieHHble UCKIOYEHHbIe NepeMEHHbIe

Navbaa Yunkca

TouHoe 3HaueHue F

Lar BBeneHHble Cratuctmka  Cratmctvika 3Hu.

1 cYeT Byme .806 10.562 ,002

2 3ay4mBaHvie Cfos .708 8.849 .001

3 CKPbITble (rypbI 639 7.897 .000

4 YMO3aK/1Ho4eHUSA .606 6.675 ,000

5 aHasiorum .570 6.043 .000

6 MOHAT/IMBOCTL .539 5.566 .000

7 3KCTpaBepcua 514 5125 .000

I'IepeMeHHble B aHanunse

LLar TonepaHTHOCTL  F 1CK/oueHUs Navbaa Yunkca

7 CYeT Byme 677 6,720 605
3ayuvBaHue CroB .932 2.073 542
CKpbITbIE (Mrypbl .889 3,012 555
YMO3aK/Ho4eHNst 549 5,832 503
aHasiormm .600 3,006 .555
MOHSAT/IMBOCTb .855 2,525 549
3KCTpaBepcus .886 1.797 ,539

I'IepeMeHHble, He BK/IIOYEHHbIEe B aHaIn3.

Liar TonepaHTHOCTb M/H. TonepaHTHOCTb F BkodeHna  Jlambaa Yunkca
0CBEeOM/IEHHOCTb 768 537 ,064 513
nponyLeHHbIe cosa ,662 .509 ,014 514
VICK/IKO4  11306p. , 790 542 .016 514
4YuMCnoBbIE PAap! ,555 522 .096 513
reoMeTp, Clox 519 ,519 .000 514
HEeNpoTU3M 915 546 1,123 499

Puc. 22.7. MNoluaroBoe BK/KOYEHNE U UCK/OHYEHWE NMEepeMeHHbIX ((oparMeHT OKHa BbIBOAR)
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HOro ypaBHeHMA. B Hero nooyepegHo BBOOATCSA NPeaMKTOPbl HA OCHOBE 33[aHHOro Kputepus
BK/OYEHMSA (MO yMON4YaHUO Kputepuem sensietcs F> 3,84, B Hawewm cnyyae F> 1,25), a u3
HEro MCKNKYarTca Te NpeamKTopbl, KOTOpble YA0BNETBOPAIOT KPUTEPUID WUCKIOYeHUsA (HO
YMOJIYaHUIO TaKNM KpuTepuem saensieTcs F <2,71, B Hawem cnyvae F< 1). MNpencraBneHHble
Tabnmubl SBNAKOTCA 3aBepLialoW My (hparMeHTamn odeHb 60MblNX Tabnuy, KOTopble reHe-
pvpyeT nporpamMmMa B pesysibTarte BbIMO/IHEHMA CEMW LIAros 3a4aHHOro noLwaroBoro mMetoga.

O6patnTe BHMMaHWe Ha TO, YTO BCe NepeMeHHble, BOolewmne B ypaBHeHMe nocne wara 7, ume-
NN AOCTaTOYHbIN YPOBEHb TONepaHTHOCTM (Bbiwe 0,1) 1 3HavYeHus N-KpuTepus, Npesbiiato-
e rnoporosoe 3HaveHue 1,125. MepemMeHHble, He nonasLwine B AUCKPUMUHAHTHOE YpaBHEHME,
TakXe MMelT A0CTaTOYHY TONepPaHTHOCTb, OAHAKO 3HauYeHne /<'-KpuTepna Yy HUX OKasanocb
MeHbLle 1,125. B okHe BbiBOAA MOXHO BUAETH, YTO wWarn 1-7 npuBoAAT K nocnegosaTeflbHO-
MYy BBEEHWIO B ypaBHEHME HOBbIX NPeauKTopoB. O6paliaeT Ha cebs BHMMaHMe TO I (haKT, 4To
B OKOHYaTe/lbHbIM pe3ynbTaT He BOLUIWN HEKOTOpbIE MePEMEHHbIE, pa3Nnyns Mexay rpynnavm
AN3 KOTOPbIX CTaTUCTMYECKU A0CTOBepHbl (CM. puc. 22.6). HanpoTus, B AUCKPUMUHAHTHOE
ypaBHeHne Obl/in BK/IOUYEHbI MEepeMEHHbIe 3KCTPaBepCusi U yMO3aK/IlOUeHWs, pasinunsa Mexay
rpynnamuy no KOTOPbIM CTAaTUCTUYECKN HEeAOCTOBEPHbl. ITO CBA3AHO C TeM, YTO NpU BKKOYe-
HUN NepeMeHHbIX B AUCKPUMMWHAHTHOE YpaBHEHWE YUYNTbIBAETCA He TObKO ANCKPUMUHATUB-
Has Croco6HOCTb KaXKAOW nepeMeHHOM B OTAENbHOCTWU, HO U ee YHUKaNbHbI BKNag, B COBO-
KYMHOCTWU C OCT&/1bHbIMU NePEMEHHbIMU.

Ha puc. 22.8-22.10 npuBefeHbl ovyepedHble Tabnnupbl, coAaepXalline OCHOBHble MoKasaTenu
KaHOHUYECKOMN OUCKPUMWHAHTHOW yHKUMn. B Tabnuue Ha puc. 22.8 3HavyeHne 1 B rpadge
®YHKLUMA TOBOPUT O TOM, YTO B MpoLiecce AUCKPUMUHAHTHOIO aHasm3a 6blia nosyyeHa ogHa
ANCKPUMUHaHTHas yHKUua. Ecnu 6bl 3aBUCMMas nepemMeHHas nvena He 2, a 3 ypOBHsA, TO
6b111 Bbl COCTaBNEHbl ABe AUCKPUMUHAHTHble MYHKUMKW. Yem 6onblie 3HayeHue Xn-ksagpar,
TeM CU/bHEE AVUCKPUMWHAHTHasa (hyHKUMSA pasnvyaeT rpynnbl M TEM ydlle OHa COOTBET-
CTBYeT CBOeMYy Ha3HayeHuto. O ee COCTOATENbHOCTU CBUAETENbCTBYET CTATUCTMYECKAn 3HaYN-
MOCTb 3HY., 3aMeTHO MeHbLuas 0,05.

Cob6cTBeHHble 3HaYeHua u Jiam6aa Yunnkcd

7o % Be 2 m
1% I(I?- Ea w8 iy
SS t§§ i 2B D © E b
?U" o Ct CS é% 2 X

£ ¢

DyHKUNA
944 1000 1000 697 514 26926 7 .000

Puc. 22.8. OCHOBHblE CTaTUCTMKLA KAaHOHWYECKOIA ,CI,IACKpI/IMMHaHTHOf;I beHKLLI/IM

Ha puc. 22.9 npmeegeHa Tabnunua KoadhhuneHTbl KAHOHNYECKOW ANCKPUMUHAHTHOW (YHKLMN —
CMUCOK HecTaH4apTU30BaHHbIX KO3MULMEHTOB N KOHCTAHTa ANCKPUMUHAHTHOIO YPaBHEHUSI.
39T0 ypaBHeHMe NoAo6HO NMHENHOMY YpaBHEHNIO MHOXECTBEHHOW perpeccnn n npumeHseTcs
Ons npeAckasaHus. o 3aToMy ypaBHEHUI0 NOACUMTLIBAETCA 3HaUYeHMe (hYHKLUN A1 KaKA0ro
13 06bEKTOB.

CTpyKTypHasa matpuua (puc. 22.10) coaepXnUT KOppensunum Mexxay AUCKPUMUHAHTHOW (YHK-
umeil n Kaxaol 13 nepemMeHHbIX. [epeMeHHble yNopsa0UeHb! Mo aGcoloTHOM BeIMYNHE KOp-
penaumii.

Ha puc. 22.11 npueefeHa Tabnuua HOPMMPOBAHHBLIX KO3(PMULUNEHTOB KaHOHMYECKol Aauc-
KPUMWHAHTHOW (hYHKUMN. 3TN KOIMMPULMEHTbI CRyxXaT ANs onpeaeseHns OTHOCUTENTbHOIO
BKMaZa Kaxaoli MnepemMeHHol B 3HayeHWe ANCKPUMWHAHTHOW (DYHKLUW C y4eTOM BAUSHUS
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KoathpurumeHTbl KAHOHUYECKON ANCKPUMUHAHTHOW PyHKLUN

«

ckpbiThiE
Gurypsi
awanoruu
OIS *
oro

oyHKkuna
1 162 382 214  .185  -241  .157  .097  -9,365

HeHopmmpoBaHHbIe KOhMLMEHTbI

Puc. 22.9. KoathhmupeHTbl KaHOHUYECKOW ANCKPUMUHAHTHON (RYHKLMN

CTpyKTypHas matpuua

(2]

_ ) 5
g A E ek D 88, e
a 35 S 2 y;? % = o '82 3 a %
S c [0} 2 Qo

b F 3§ &© v 2 2 ¢
g g w il g g 5 8 g
¢ 8 g8 5 o S

] 9 8 §_ 4

DyHKUMA s
1 504 442 432 405 .328 326 290 259 .258 245 181 123 063

OGbeyHEHHbIE BHYTPUIPYMMOBbIE KOPPENALMM MEXAY ANCKPUMUHAHTHBIMU NEPEMEHHBIMN 1
HOPMMPOBaHHbLIMY KAHOHWUYECKVMU AVICKPUMUHAHTHBIMU YHKLWSIMIA

MepeMeHHble YNopsifoUeHb! Mo aGCOSOTHOM BENMUMHE KOPPESALMIA BHYTPU (yHKLIM
a 3Ta nepemMeHHasi He UCMOMb3YeTCs B aHa/M3e

Puc. 22.10. CTpyKTypHasl maTpuLa

HopmupoBaHHble KO3 DULUEHTbI
KaHOHWNYECKOW UCKPUMUHAHTHON yHKLNY

PyHKUMA
1

CKpbITbIE (Mrypbl 412
cueT Byme 676
MOHAT/IMBOCTL .387
aHasiormm 501
YMO3aK/1HoUeHUs -.706
3ay4MBaHue CrioB 338
3KCTpaBepcus 324

Puc. 22.11. HopMmmpoBaHHble KO3hOULIMEHTbI ANCKPUMUHAHTHOM (DYyHKLMN

OCTa/TbHbIX MEepPeMeHHbIX. Yem 6onblie abCcontoTHOe 3HayveHue KoahduumeHTa, TeM 6onbLue
OTHOCUTESbHbIM BKNad AAHHOW NMepeMeHHOW B 3HadeHWe AUCKPUMUHAHTHOW (YHKUUU, pas-
LensoLuein Kiacchbl.

Tabnmua, cogepxallias KoopamnHaTbl LEHTPONA0B Fpynn, npmeeaeHa Ha puc. 22.12. LieHTpoug,
npeacTasnseT coboi 3HavyeHne MYHKLMK, NoyvyaeMoe Npu noacTaHoOBKe B AUCKPUMUHAHTHOE
ypaBHeHME CpefHMX 3HavyeHUi npeaukTopoB. O6paTvuTe BHMMaHWe Ha To, UYTO LieHTpouapl
pasHbl NO abCONOTHOW BENNUYMHE, HO MMEIOT pasHble 3Haku. [PaHMYHbIM 3HaYeHneM Ana AByX
rpynn sABAseTcs HoJfb.

Tabnuua, npmBeAeHHas Ha puc. 22.13, coaepXuT NHgopmaymo 0 PaKTUYECKOW WU NPOrHO3u-
pyemMon rpynnax Ans Kaxaoro o6bekTta, BEPOATHOCTM ero NpuHagieXxHoCTn K rpynmne, a Tak-
e 3HaveHuns (6annbl) ANCKPUMUHAHTHOM (PyHKUMK. B Lensx aKOHOMUM MecTa Mbl NMpuBenn
3HAYeHMs NNWb AN HEKOTOPbLIX 06bEKTOB. [N1A 06bLEKTOB, OTMEUYEHHbIX ABYMS 3Be3404Kamu
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(**), thakTMyeckas 1 NPorHosvpyemMasi rpynnsl He cOBNan. Bcero Takux o6bLeEKTOB 5 n3 46.
B oTHoweHun nocneaHux 10 06bLEKTOB, A5 KOTOPbIX MPUHAANEXHOCTb K rpynne He 6bina
M3BECTHa, B Tabnuue npeacTaB/eHbl pe3ynbTaThl NpPeackasaHus, NoJyYeHHble MpY NMOMOLLM
YPaBHEHUS ANCKPUMUHAHTHOM (DYHKL MW,

DyHKLMN B LeHTpONAax rpynn

QYHKLMA
OLieHKa YCreLLHOCTU 1
HU3Kas -.950
BbICOKast ,950

HeHOPMMPOBaHHbIE KAHOHNYECKVIE AVCKPYIMUHAHTHbIE
(yHKLWN BBIYMCIEHBI B LIEHTPOUAAX Mpyrin

Puc. 22.12. KoopayHaTtel LEHTPOWAOB rpyrmn

MoToyeuHble CTATUCTUKN

AnckprmmnHaH

HauBeposTHelilas rpynna THblE 6a1bl

Homep dakTnyeckas  MNpeackasaHHas P(D>d | G=g)

HabnoaeHus rpynna rpynna p cTCB P(G=g | D=d) ®yHKUMA 1
VcxogHble 1 1 1 94 1 .861 -.958
2 2 2 853 1 896 1135
6 2 1« 507 1 633 287
47 Hecrpyrn 2 ,997 1 ,858 946

* HenpaBuWibHO KaccumLMpOBaHHOE HaboaeHe
Puc. 22.13. dparmMeHT Tabnnupl MNoTOYeYHbIE CTATUCTUKN
Kak nokasbiBaloT pe3dynbTaTbl Knaccugukaymm (puc. 22.14) npu fjaHHOM Habope AUCKPUMMU-

HaHTHbIX MNepPEMEHHbIX TOYHOCTb Knaccudukaumm coctasnset 89,13 % (41 mn3 46 npaBUbHbIX
npenckasaHuii B OTHOLUIEHUN U3BECTHbIX OOBEKTOB).

Pe3ynbTaTtbl knaccudukaunm9

MNpepackaszaHHas
NPUHaZ/IEXHOCTb K rpyrine
OLIeHKa yCreLLHOCTN HU3Kas BbICOKast Wroro
VcxopgHble  Yactota  HU3KasA 2 1 23
BbICOKast 4 19 23
HecrpynnuposaHHbie
HabnogeHus 7 3 10
% HU3Kas 95,7 43 100,0
BbICOKas 174 82,6 100,0
HecrpynnuposaHHbie
HabnogeHus 700 00 1000

a 89,1% vcxoaHbIX CrpynnMPOBaHHbLIX HABMKOAEHWIA KNacCUULIMPOBAHO MPaBMILHO.

Puc. 22.14. Pe3ynbTaTbl Knaccudmkaumm

TepMI/IHOI'IOI'I/IFI , NCMoJib3yemMasd Mnpn BbliBOAE
TpakToBKa TEPMUHOB, MCMO/b3YEMbIX MPOrpaMmoli B OKHEe BblBOAa W OTHOCALLUXCA K cpes
HUM 3Ha4YeHusM, X Yunkca, f -kputepmsm v ypoBHAM 3HAYMMOCTU (CM. puc. 22.6):

» CpegHee — cpefHWe 3HaYeHUs1 ANs KaKA0W kateropuun (HU3Kas, BbICOKast) M ANa BCeX Ka
Teropuii Toro nepemeHHo OLeHKa.
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N NIam6aa YWnkca — OTHOLLEHMEe BHYTPUTPYMNMOBOM CyMMbl KBagpaToB K 06LLeli cymMme KBa-
Aapatos (X). AaHHbI KO3MULMEHT XapakTepmsyeT OO0 ANCAEPCUN OLLEHOK OUCKPUMU-
HaHTHOW (hYHKL MK, KOTOpas He 06YC/IOBEHA pa3NnymaMmn Mexay rpynnaMu, npuHuMaeT
3HaueHne 1 B cnyvae, ecnv cpefHve 3Ha4YeHUsa A8 BCeX rpyrnn OKasblBalTCA paBHbIMU,
M YMEHbLUIAETCs C POCTOM Pa3HOCTel CpefHMX 3HAYEHWIA.

» F—3HaueHus /='-KpUTepusi, TakmMe Xe Kak Nnpu ogHO(aKTOPHOM AUCMEPCUOHHOM aHanm3e
N paBHble KBaapaTy i-KpuUTepues ABYX BbiGOPOK.

» 3HY. —YPOBHM 3HAYMMOCTU AKDI/ITepI/IeB, paBHble BEPOATHOCTN TOro, YTO COOTBETCTBYHO-
e pasinymna aBnarTcA CI'IyH&I?IHbIMVI.

TpakToBKa TePMUHOB, MCMO/b3YEMbIX MPOrpPaMmMoli B OKHe BblIBOAA M OTHOCALLMXCS K Molla-
roBOMY COCTaB/IEHMIO AUCKPUMUHAHTHOIO ypaBHeHUs (CM. puc. 22.7):

N F BK/IIOYEHUA — MUHUMa/IbHOE 3HayeHue F, npy KOTOPOM MpeauKrTop BK/KOYaeTcs B AUC-
KPMMWHaHTHOE ypaBHEHUeE.

» F /CKOYeHUss — MaKCUMasibHoe 3HaueHune F, Mpu KOTOpOM MpPeamKTop UCKIuYaeTcs u3
OVNCKPUMUHAHTHOTO YpaBHEHMS.

» TonepaHTHOCTb — Mepa NIMHEAHOW 3aBMCMMOCTU MeXay OAHUM MNpPeanKTOPOM WU BCEMU
OoCTa/ibHbIMW. ECNM TONepaHTHOCTb OKaeTcs MeHbwe 0,001, SPSS BocnpumeT Takoi
pe3ynbTaT Kak Ha/muyme 3HaYMTE/IbHOW NUHENHOW 3aBUCMMOCTU U HE BK/IKOUYUT COOTBET-
CTBYHOLLNIA NPegUKTOP B AUCKPUMUHAHTHOE YpaBHEHME.

» 3HY. — 3HAUMMOCTU BIUAHUS AAHHOIO MPeAMKTOpa Ha AMCMepPCcUd 3aBUCUMOW NepemMeH-
HOWN.

TpakToBKa TEPMWHOB, UCMOMb3yeMbIX MNPOrpamMmoli B OKHE BbiBOAA W OTHOCALLMXCH K Ka-

HOHNYECKOW ANCKPUMMHAHTHOW (YHKUMK, ee KoadhduumeHTam U UeHTpomaam rpynn (cm.

puvc. 22.8-22.12):

> KoathhMUMEHTbI KAHOHWYECKOWN AMCKPUMUHAHTHON (DYHKLMM — CMIMCOK HEeCcTaHOapTU30BaH-
HbIX KO3(P(ULIMEHTOB U KOHCTaHTa AVUCKPVMUHAHTHOIO YpaBHEHUs. ITO ypaBHeHWE Mo-
[OGHO NMHEHOMY YpaBHEHUIO MHOXECTBEHHOW perpeccun. Mo 3TOMy ypaBHEHWIO Mof-
CUMTbIBAETCS 3HAUeHWe PYHKLUM O/ KOKAOTO U3 O6BEKTOB.

» OyHKUMS — 3HadyeHMe 1B 3TOW Auyelike roBOopvT O TOM, YTO B MpoLEecce AUCKPUMUHAHT-
HOro aHanmsa 6blna NonyvyeHa oAHa AUCKPUMWHaHTHas yHKuua. Ecnu 6bl 3aBUCKMMas
nepemMeHHasi Mena He 2, a 3 YpPOBHS, TO 6blM Gbl COCTaBNEHbl ABE AUCKPMMWHAHTHbIE
hyHKLMN.

N NIambaa Yunkca — OTHOLLEHME BHYTPUIPYNMnoOBOW CyMMbl KBagpaToB K 06LLeli cymMe KBa-
apartos (A.).

N Xun-kBagpar — Mepa CTaTUCTMUYECKOro OTMYnsA Apyr OT Apyra AByX YPOBHeN AUCKpPUMUN-
HaHTa (X2. Yem 6osblle faHHOe 3HaYeHWe, TeEM CU/IbHEE OT/IMUME U TEM Nyulle AUCKPU-
MWHAHTHaA (PYHKLIMS COOTBETCTBYET CBOEMY Ha3HAUYEHMUIO.

» Co6CTBEHHOE 3HaYeHNe — OTHOLLEeHME MEXrpynroBoli CyMMbl KBaApaToB K BHYTPUrpyn-
NnoBO cyMMme KBagpaToB. Uem 6osblie AaHHOE 3HayeHue, Tem fydlle noaxoamT cocTas-
NeHHas PYHKUMS AN OUCKPUMWUHAHTHOIO aHamsa.

» % O06bACHEHHOV aucnepcun, KymynaTvBHBIA % — OUCKPUMUHAHTHaS YHKLUWA BCeraa Bbl-
yncnseTcs N8 AMCNepcun 3aBUCUMO NepeMeHHON, paBHoi 100 %.
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N

CTpyKTypHass MaTpuua — CTPYKTYpHas MaTpuua COAePXUT KOPPensaunun Mexay 3HavyeHus -
MU OUCKPUMWHAHTHOM (DYHKLUUW N KaXKA0M N3 nepemMeHHbIX. MepeMeHHble ynopsiaoyeHsl
no abcoNTHOW Be/IMYMHE KOPPENSLMIA.

LieHTpouapl rpynn — cpedHve 3HadeHus AUCKPUMUHAHTHOW (OYHKUWMW Ans ABYX rpynm.
Ecnn TouHee, LEHTpoUA NpeAcTaBnseT coboi 3HaYeHne yHKLUMK, nosyyaemMoe npu nog-
CTaHOBKE B AUCKPUMUHAHTHOE YpaBHEHWe CPefiHUX 3HAUYEeHWN NpeanKTOpOB.

TpakTOoBKa TEPMWHOB, WCMO/b3yEMbIX MpPOrpaMmoit B Tabnvue [loToueuHble CTaTUCTVKU
(cm. puc. 22.13).

»

HecrpynnupoBaHHbIi — OGBEKT, A/ KOTOPOro 3apaHee He M3BECTHa MNPUHAAIEXHOCTb
K rpynne.

daKTuyeckas rpynna — rpynna, K KoTopoi NpuHaaNexXuT AaHHbIA 06bEKT.

MpeackasaHHas rpynna — rpynna, BblYMCNEeHHas Ansa ob6bekTa C MOMOLLbI0 YpaBHEHUs
AVCKPUMMHAHTHOW (RYHKLUN.

P (D>d | C=g) — BepOATHOCTb NpUHaANeXHOCTU obbekTa K rpynne (C) npwu AaHHOMN
BE/INUMHE ANCKPUMUHAHTHOW yHKuun (D).

P (G=g | D=d) — BepOATHOCTb HabNOAAEMOro 3HaYeHUS AUCKPUMUHAHTHON YHKLUN
(D), ecnn 3apgaHa NpuvHagIeXHoOCTb o6bekTa K rpynne (C).

HavBeposTHelilwaa rpynna — rpynna, A/ KOTOpPoii NPorHo3npyemasi BEPOSTHOCTb BKJIHO-
YeHUsl AaHHOro 06beKTa MaKCMMaslbHa.

BTopas BeposiTHelillas rpynna — rpynna, MMeroLlas BTOPYK MO 3HAYEHWUI BepOSTHOCTb
(mocne NporHo3vpyemMoit) BKIHOYEHUSI 4aHHOIO 06bekTa. [MOCKONbKY YMCAo rpynn B AaH-
HOM c/lyyae paBHO 2, TO Takas rpynna Ans Kaxaoro o6bhekTa onpefeneHa 3apaHee.

[VCKpUMMHAHTHbIE 6a/lbl — OUCKPUMMUHAHTHbIE OLEHKW, Moslyyaemble Npu NoACTaHOBKe
3HaueHUi NepeMeHHbIX 06beKTa B ypaBHEHME ANUCKPUMUHAHTHOM (DYHKLMN.

3aBeplleHne aHasim3a u BbIXon
N3 NporpamMmmel

OTpenakTnpyiiTe coaepXnMMoe OKHa BblBOAA B COOTBETCTBUM CO CBOUMW MNPEANOYTEHUAMMU:
CKpOWiTe NULLHIOW MHOopMaLMio, ncrnpasbTe Tabnuubl 1 Ap. (CM. pasgen «OKHO BbiBOAA W €ro
pefakTMpoBaHme» rnaebl 2). 3a MHCTPYKLMAMKN NO peaakTupoBaHUIO rpacmkoB obpaTtnTtech
K rnase 5.

Ona panbHelwero ncnosb3oBaHWa pesysbTarta Bce COAepPXMMOe OKHa BbiBOAA UK ero dpar-
MEHTbl MOXHO COXpPaHWUTb B (paiinie *.spv, aKCMopTMpOBaTb B Apyroi copmar (Hanpumep,
Word), nepeHectn B gokymeHT Word mnu BbiBECTM Ha nedvatb (NOAPOOHOCTU CM. B pasgene
«CoxpaHeHue, 3KCMopT, MEPEHOC U MeyaTb pe3y/bTaToB» raBbl 2).

[na Bbixoda M3 NporpaMMbl BbIGepuTe B MeHo daiin KoMaHay Bbixo.
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305 KBagpaTHasa acMMMeTpuyHas matpuua pasnnydmii
306 KBagpaTHas cmmmeTpuyHas matpuua pasnuumnii
306 Mopaenb MHONBUAYaANbHbLIX Pasnnyunii

307 MowaroBblie afiIrOPUTMbI BbIYNC/IEHWIA

313 MpepctaBneHne pesynbTaTtoB

317 3aBeplueHne aHanmsa n BbIXO4 U3 NPorpamMmmbl

OCHOBHOE [0CTOMHCTBO MHOFOMEPHOTO LKaIMPOBaHUsA — NpecTaBneHne 60/bWNX MacCMBOB
[OAHHbLIX O Pa3NIMuMM 06HLEKTOB B HarNsAHOM, AOCTYMHOM A8 UHTepnpeTauun rpauyeckom
Buge. NMpy MHOrOMEPHOM LLKa/IMPOBaHUM MaTpuLa Pasnyunii Mexay o6bLeKkTaMmm (BblUMCNeH-
HbIMW, Hanpumep, MO WX 3KCMEPTHLIM OLLeHKaMm) NpeacTaBNseTcs B BUAE OAHO-, ABYX- WK
TPEXMEPHOro rpauyYeckoro M306paxeHns B3aMIMHOIO PAacrofioKeHWss 3TUX 06bLEKTOB. [o-
CTYMNHO 1 6ofee Tpex M3MepeHuii, HO 3Ta BO3MOXHOCTb PeaKo NPUMEHSAETCS Ha NpaKTUKe.

OCHOBHbIM MPEUMYLLLECTBOM MHOFOMEPHOIO LIKa/IMPOBaHUA ABNSAETCA BO3MOXHOCTb OUYEHb
HarnsaHoOro BU3yaslbHOro CpaBHEHUs 06LEKTOB aHanM3a. Ecnu ABe TOUKM Ha U306pakeHun
yAaneHbl Apyr oT Apyra, TO MexAay COOTBETCTBYOLWUMUN O6bEKTaMU MMeeTcs 3HauuTesbHoe
pacxoxaeHue; n Hao6opoT, 6/IM30CTbL TOUEK FOBOPUT O CXOACTBE O6HLEKTOB.

MHOromMepHoe LWKaMpoBaHMe UMeeT MHOIo O6LUMX YepT ¢ (DaKTOPHbIM aHaNM3oMm (CM. rna-
By 20). Kak 1 npuv hakTOpHOM aHa/im3e, co3aeTcs cucTemMa KoopAuHaT MpoCcTpaHCTBa, B KO-
TOPOM OMnpeaenseTcs pacrnosioXeHne Touek. Kak M npu (pakTOpHOM aHaniuse, npoucxoauTt
CHMXEHMe pa3MepHOCTU M YMpolleHne AaHHbIX. OHAKO Mpu (aKTOPHOM aHaIn3e 06bIUHO
NCNONb3YTCA KO3I(MMULMEHTbI KOPPENALUn, a Npy MHOFOMEPHOM LLKa/IMPOBaHUN — MepbI
pasnmuna mexay obbekTamu. HakoHel, B (DakTOPHOM aHasim3e HanbGoNblNi MHTEPEC Bbi3bl-
BalOT Yr/bl MEXAY TOYKamMu, NpeacTaBnsiow My coboii AaHHble, a B MHOTOMEPHOM LIKa/IMpo-
BaHMM K/HOYEBOW BEMMUMHOW SBNSAETCA pPaccTosiHUE MexAy 3TUMU TOUKaMu.

MHOromMepHoe LKa/MpoBaHWe UMeeT HECKO/BbKO O6LLMX YepT TakkKe C KNacTePHbIM aHa/IM30M
(cm. rnaey 21). B 060oux ciydasx aHa/IM3NPyeTcsa PaccTosHMe Mexay 06beKkTamu, ogHaKo npu
KMacTEPHOM aHann3e TUMUYHOM SBNAETCA KOo/MMYecTBeHHas npoleaypa o6beAuHEeHUs 06b-
eKTOB B Trpynnbl (Knactepbl), a NpM MHOFOMEPHOM LIKa/IMPOBAHMM KauyeCTBEHHbI aHain3
06bEKTOB NPOBOAUTCS BU3yaslbHO C MOMOLLbLIO AVarpaMMbl.

B 3TOW KHUre paccMaTpuBaeTcs Hanbonee nM3BecTHas Npoleaypa MHOFOMEPHOroO LKannpoBa-
HuA SPSS, nmerowaa HaseaHne ALSCAL. daktmnuyeckm ALSCAL He fBNsieTCS OAHOW Mpo-
rpammoii, a npeacrtasnseT coboii Habop NpoLeayp, Kaxaasa N3 KOTOpPbIX COOTBETCTBYET CBOEMY
TUNY AaHHbIX. 34eCb Mbl MPOBEAEM HECKO/IbKO BapuaHTOB aHaim3a 415 pas3/fIMyHbIX TUMNOB
[aHHbIX, NOCTapasLIMCb MO BO3MOXHOCTU KOPOTKO U ACHO U3/I0XUTb CMbIC/T CONYTCTBYOLNX
TEepMWHOB. ECnn Bbl CTasIKMBaeTeCb C MHOIFOMEPHbIM LLKa/IMpOBaHWEM BMNepBble, TO PEKOMEH-
oyeM 06paTuTbCa K AOMOMHUTENLHOW nuTeparype.
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B nepsom npumepe o6paboTaeM rmnoTeTUYECKY0 cOoLMorpaMmmy A8 Fpynnbl ydyawmxes, npm
3TOM KOJIMYECTBEHHbIE OLEHKN X B3aMMOOTHOLLEHWA 6yayT npeobpa3oBaHbl B COOTBETCTBY-
tollee rpadmyeckoe M306paxeHVe. Bo BTOpOM npumepe paccMOTpUM pe3ynbTaTbl TECTUPO-
BaHUS yyauwimMxcsi No NATU MokKasaTesnsiM U MOKaXeM pasnuuus Mexzay HUMWU rpaduyecky Ha
NI10OCKOM Kn3obpakeHnU. HakoHey, TpeTuii npumep 6yaeT npeacTaBnsaTb CO60M Hebosbuoe
nuccnefoBaHve BOCMPUSATUA U NMOHUMaHUA CTyAeHTaMu NATU MHOMOMEpPHbIX METOAOB CTaTw-
CTMYECKOro aHann3a.

KBagpaTHasa acummeTpuyHas matpuua
pasfinyuni

MpepacTtasbTe cebe, YTO npenogasarefls PeLWM CO34aTb MAeabHYH MCUXO0rMYecKyo 06-
CTaHOBKY B rpynrne BO BpeMs 3aHATUSA, paccaguvB yyalimnxcsa Tak, YTOObl HM OAWH U3 HUX He
OoKasasica psaoM C Tem, KTO eMy He HpaBuTca. [lns aToro kaxaomy u3 12 ctyaeHToB 6bi10
npeasioeHo OLEeHUTb CTeMNEeHb CBOEN CMMNATUM K O4HOKYPCHUKaM MO NATU6aIbHOM LWKane
(ot 14805, rae 1—makcumym cumnaTtum, a 5 — mMakcumym aHTunatum). PesynbtaTtbl 3TOrO Bbl-
MbILL/IEHHOrO Onpoca Mbl MOMEeCTUNN B haiin AaHHbIX mdsl.sav. UTo6bl [06GUTLCS Xenaemoro
pesynbTara, npenogasaTesnito HEO6XO0AUMO MakKCMMaslbHO JA/IEKO paccaamTb HEraTMBHO HACTPO-
€HHbIX B OTHOLLEHWW ApYr Apyra yyalinxcs. 34ecb BeCbMa MOMe3HOoM OKaxeTea Anarpamma, Ha
KOTOPOW yAaneHHOCTb ToYeK OyAeT COOTBETCTBOBAaTb OTHOLUEHWSAM MexXAay yvawmmucs. Ons
NOCTPOEHUS AMarpaMmmbl BOCMO/b3yeMCA CPeACcTBaMU MHOTOMEPHOIO LUKaIMPOBaHUA.

MepBoe, UTO HeOBXOAMMO caenatb A8 peLleHus 3afadn, — co34atb KBaapaTHyo (12 x 12)
MaTpuuy pasnnumin. Mo3sxe Ha OCHOBe 3TOW MaTpuubl 6yaeT NOCTPOeHO ABYMEpPHOe n3obpa-
XEeHne, UNNICTPUPYHOLLLEE B3aMMOOTHOLLEHWA CTYAEHTOB. B xo4e MHOrOMEpHOro LKaanpo-
BaHMA ncxogHaa matpuua 12 x 12 npeobpasyeTcs B ropa3fgo 6osee NpocTyo marpuuyy 12x2
(roe 2 — Konn4yecTBO M3MEPEHUI UMW LWKan), coAepXKallyto KOOpAMHaThl TOYeK AN n3obpa-
XeHuns. NcxoaHyo maTtpuuy HasbiBalT KBaApaTHOM acMMMETPUYHOM MaTpuuen pasnuuunii.
MosAACHMM, 4YTO O3Ha4alT COCTaB AL Me ITO onpeaeneHne TePMUHBI.

» KBagpaTHasi maTpuua — 3TO MaTpuua, CTPOKU U CTO/MGLbI KOTOPOM NpencTaBnsioT Co-
OO OAuH 1 TOT XXe Habop 06bLEKTOB. B gaHHOM ciiyyae aTMM HabopoM O6GBLEKTOB ABMSET-
€A rpynna yyalmxcs: Kaxablid yyalniics oLeHMBaeT Mepy CBOE cuMnatun/aHTmnartmm
K KaXJ0MYy M3 OCTa/lbHbIX. ECN 6bl CTPOKM U CTONGLbI MaTpULbl NPeACcTaBsAnN He OaHU
N Te Xe, a pasHble 06bEKTbI, MaTpULa Ha3biBaslack Obl He KBaZAPATHOWM, a MPSIMOYrO/bHOM.
MpsiMOyrosibHble MaTpuLibl B KOHTEKCTE AAaHHOM KHUTM He paccMaTpuBatoTCs.

» AcuUMMeTpMYHas MaTpuua —a3To MaTpuua, A8 KOTOpoli OTHOLLEHWE ABYX 06bLEKTOB ApYyr
K OPYry MOXeT 6biTb pasHbiM. Tak, Hanpumep, cuMmnaTus MeTpa K MpuHe He o3HauaeT,
uTo UpurHe MeTp ToXe cumnatuuyeH. BuayanbHO aCMMMETPUYHOCTb MaTpULbl BbIpaXaeTcs
B TOM, YTO KaKk MUHUMYM A1 OAHOI Napbl sueek, CUMMETPUUYHO PaCMONOXEHHbIX OTHO-
CUTENbHO FaBHOW AMaroHaM MaTpuLbl, 3HAYEHUS Pas/INyHbI. ECAM e HM OAHOro Takoro
pasnuuusa ANs mMaTpuubl He YCTaHOB/IEHO, MaTpULA Ha3blBaeTCs CMMMETPUYHOR. Mpume-
pOM MaTpuLbl, KOTOpPas BCErAa CMMMETPUUHA, SB/IAETCS KOppPensuMoHHas MaTpuua.

» MaTpuua pasnmunii — matpuua, AaHHble KOTOPOK NpeacTaBnaloT coboi Mepy pasnuuus.
B [laHHOM c/flyyae 3HauYeHWs MaTpuLbl OTPaKAOT CTeMNeHb OT/INYMS OTHOLIEHUS| OAHOro
CTyAeHTa K ApYroMy oT uaeanbHOro: yeM 6osblue 3HadyeHue, Tem 6osblue pasnudve. Cy-
LLLECTBYIOT TaKXKe MaTpuubl CXOACTB, B KOTOPbIX 3HAYEHUS OTPAXalT CTeneHb HEeKOTO-
poro cxoactea. Ecnv 6bl NpenogasaTtesib BMECTO MaTpuLbl Pa3finunii cocTaBu MaTpuLy
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CX0ACTB, TO U306paKeHNe, NOMyYEHHOE B pe3y/ibTate MHOFOMEPHOIO LKa/IMPOBaHus, CKO-
pee BHeCNO 6bl MyTaHWUL, YeM MOMOI/IO B PeLIeHnN 3a0a4N.

KBagpaTHas cMuMmMeTpuyHas maTtpuua
pasnmyni

MycTb Haw rmnoTeTUYecKnii Npenogasartesb pellaeT APYryl 3afadvy: eMy HYXXHO paccaauTtb
12 yyauimxca B COOTBETCTBUM C pe3ynbTataMy UX TeCTUPOBaHUA MO NATU nokasatensaMm. lMo-
CKOJIbKY pe3yfbTaTbl TECTUPOBAHUA He OTHOCATCA K AaHHbIM, XapakKTepusyloLwmnm pasinyms,
HeobxoAMMO cHavana BblYMCNUTL PasnnMunsa rno UMeKLKMMC AaHHbBIM U Takum obpa3om cBe-
CTM 3ajady K npegblayuieil. VicxogHbele AaHHble ANS 3TOW 3a4ayv ecTeCTBEHHO MNpeacTaBuUTb
B BUAE NPAMOYrofibHOW MaTpuubl 12 X 5, B KOTOPOW A5l KaXXA0ro u3 12 yyalmxcsa ykasaHbl
pesynbTatbl NATW TecToB (harn mds2.sav). 3aTeM MO UCXOAHbLIM JaHHbIM CTPOUTCH KBagpar-
Has (12 X 12) cMMMmeTpuyHaa matpuua pasivumii mMexay ydawumucs. HakoHel, Kak n B
npeablayLiem npumepe, SPSS cosgaeT Mmatpuuy KoopavHat 12 X 2 v BU3yanbHO npeacrasnset
ee B BUAe Auvarpammbi.

O6paTuTe BHUMaHVe Ha ABa K/H04YeBbIX CBOMCTBA MaTPULLbl Pa3/INumii: OHa ABNseTcs KBaapar-
HOM N CUMMETPUYHON. HecMOoTpsa Ha TO YTO MCXOAHas MaTpuua ABnseTca NPsAMOYrosibHOM, TO
eCTb ee CTPOKM (0O6beKTbl) COOTBETCTBYIOT yyauMMmcs, a CTonbubl (MepemMeHHble) — TecTam,
B MaTpuue pasnnynii kak CTPOKMW, Tak 1 CTONBLbl COOTBETCTBYIOT yyaliMMcs, cnefoBaresisHo,
MaTpuua fBnseTcs KBaapaTtHoOW pasmepoM 12 x 12. Kpome TOro, NOCKOJbKy y4yaliumics 1 oT-
NnyaeTcs OT yvaulerocs 5 no pesynbTatam TECTUPOBaHUSA TakK e, Kak yyauiniica 5 ot yyaule-
rocs 1, Matpuua pasnnumii ABNsSieTCS CUMMETPUYHON.

Moaenb MHOMBUAYaNbHbIX pPa3nyni

B 060MX pacCMOTPEHHbLIX NPUYMepax co3AaBanack eAVHCTBEHHas MaTpuvLa pPasinynii, Ha OCHO-
BE KOTOPOW BbIUUCASMINCE KOOPAUHATbI TOYEK-O6HLEKTOB A/ BU3YaslbHOro MNpeacTaB/eHus.
O/fHaKo B HEKOTOPbIX C/ly4Yasx BO3MOXHO KOOpAMHATHOE NpeAcTaBfeHNe HECKOTbKUX MaTpuL,
pasnnunii, NPUMEPOM MOXET CAYXMUTb CUTyaLus, KOraa HEeCcKO/IbKO 3KCMEepTOB OLLeHUBAOT
OOVH 1 TOT e HAabop 06bLEKTOB. B TakMx ciyyasX roBopsT O MHOrOMEPHOM LLKaSIMpPOBaHUN
NHAMBUAYASIbHBIX PasINYNA.

Mpegnonoxum, npenogasarent npegjaraet CTyAeHTaMm CpaBHUTbL Mexay coboli 5 MHoromep-
HbIX CTATUCTUYECKMX METOAOB. MHOXECTBEHHbI/i PErpeccnoHHbIli aHann3 (mra), akTopHbIi
aHanus (fa), knacTepHblii aHanM3 (Ka), AUCKPUMWHAHTHbIN aHanm3 (da) u MHOromepHoe LKa-
nuposaHue (mds). Kaxaomy cTyaeHTy NpeabsBasioTCa BCe BO3MOXHbIE Mapbl 3TUX METOA0B
AN OLEHKN pasnnumsa mexgy HUuMm (1 — MakCMMasibHO CXOfAHbl, 5 — MakcuMasibHO pasnnu-
Hbl). 3aTeM Mo AaHHbIM A/18 6 CTYAEeHTOB COCTaBASATCA 6 MaTpuL, pasnmumnii (5x5 Kaxaas).

MockonbKy SPSS npenbsBnsieT onpeaeneHHble TpeboBaHUst K hopmMaTy AaHHbIX MPU UCMOSb-
30BaHUN MOAENVN WHAMBUAYaSbHbIX Pas/iMyunii, Mbl CO34aM cheuuanbHbiv hain mds3.sav.
Tpeb6oBaHus K thopmaTy charina, Mo cyTn, CBOAATCS K HaMyMl0 B 3TOM (daiifie HeCKO/IbKMX
KBa[paTHbIX MaTpwuL, OAMHAKOBOro pasmepa. [MOCKOMbKY B AA@HHOM MpuMepe Mbl MMeeM Aeno
c 6 CTyaeHTamMu, OLEeHMBaOLWMMKN 5 06bEKTOB (MHOFOMEpPHbLIX METOA0B), B thaiisie mds3.sav Npu-
CyTCTBYIOT 6 MaTpuy, pasmepom 5x5. Mepsble 5 CTPOK (halina cCoOOTBETCTBYIOT NEPBOA MaTpuLle,
cnepyolme 5 CTPOK — BTOPOW MaTpuue U T. 4. Bcero nog matpuupl otBeeHo 30 CTPOK.
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KO NMepeMeHHbIX) B MCXOAHOM CMUCKe B /IEBOM YacTW AMafioroBOro OKHa W LeNykoM Ha BepXx-
HEN KHOMKe CO CTpesikoi nomelyaete ee (MX) B nosne NepemeHHbIe.

Ecnn Bbl XOTUTE, Y4TO6bI NporpamMma SPSS BblUMCINAA PACCTOSHMSA MeXAy 06bEKTaMU BalLEro
thaiina, U 0AHOBPEMEHHO HamepeBaeTech MCMO/b30BaTb MOAE/b MHOFOMEPHOIO LLKa/IMpoBa-
HUS ANS HECKO/bKUX BbIGOPOK, TO MOXeTe 3aaTh MMS HYXXHOI nepeMeHHol B none VHau-
BUAYya/IbHble MaTPULB! 4711, OHAKO 3Ta Mpoleaypa BecbMa TPYA0eMKa, U Mbl He 6yAeM Ha Heli
OCTaHaB/NBATbLCS.

lMocne Toro Kak 3afaHbl NepeMeHHble, KOTOpble AO0/MKHbI OblTb BKAKOYEHbI B aHanu3, cnegyet
MHopMMpoBaTb NporpammMmy SPSS o CTpykType Bawero chaina gaHHbiX. [na aToro npeg-
HasHauyeH nepekntoyatens PacctosHuA. Ecnu chann yxe cogepXxut matpuuy pasnuynii, atoT
nepeknyaTenb cneayet OCTaBUTb YCTAHOBEHHBIM B MOJOXeHWe [laHHble coaepXaTr paccTos-
HUA. B cnyyae ecnn matpuua ¢ gaHHbIMU ABNAETCSA KBagpaTHOW U CUMMETPUYHONM (3HaveHus
Haj ee rNaBHOW AuaroHasblo paBHbl 3HAYEHMAM MOA rN1aBHOW AuaroHasbio), AOMOMHUTENIBHO
onpeaensaTe TUN aHHbIX HE HYXHO. ECnn e Bbl HAMEpPEeHbl UCMOJb30BaTb aCUMMETPUYHYIO
WA NMPSAMOYrOJibHYI0 MaTpuly, LeNKHUTE Ha KHomnke ®opma, 1 Ha aKpaHe MOoABUTCA Anano-
roBoe OKHO MHOromepHoe LWKanampoBaHme: dPopma AaHHbIX (puc. 23.2).

I MHOr oMepHoe WKannpoBsaHue: X

(=>[kBagpaTHas cMmMMETPUYHaS]
O KsagpaTHas acuMMeTpU4Has

O TMpsmoyronsHas
Yuecno ctpok: j~~J

\ﬂpO,qOﬂ)KMTb j1 OtmeHa jl  Cnpaska 1

Puc. 23.2. Juanorosoe oKHO MHOroMepHoe LWKa/impoBaHue: Popma AaHHbIX

B 3TOM OKHEe Bbl MOXeTe BblGpaTb OAMH W3 BO3MOXHbIX TMUMOB MaTpuubl. EcAn maTpuua
KBaZpaTHasl (YUMC/I0 CTPOK PaBHO YMC/Y CTONGLOB) U CUMMETPUYHAs (3HauYeHUs1 Hag, rnasHol
[OMaroHasnbio paBHbl 3HaYeHWsM Mo, FaBHOM AuaroHanbio), To nepeknoyaTens cneayeT ocra-
BMTb YCTAHOB/IEHHbLIM B MOMIOXeHWe KBadpaTHas CUMMETpUYHas. 3TOT TUM MaTpuLibl UCMONb3y-
eTcs B NprMepe ¢ MHOFOMEpPHbLIMU METOAAaMM, MOCKO/IbKY CPaBHEHUs OAHOro MeToaa ¢ ApyruM
1 HaoGopOT [AT OAMHAKOBLIA pe3ynbTar. ECAn MaTpuua ABNseTcs KBagpaTHOM, HO He CUM-
METPUYHOI, MepekstoyaTesnb crefyeT YCTaHOBUTL B MOMOXeHME KBaapaTHas acUMMETPUYHas.
Takoii TMN MaTpuLbl UCMOMb3yeTcs B MPUMEpPe C COLMOrPaMMOii CTYZIeHTOB. HakoHel,, ecnv
MaTpuLa He ABNSIeTCA KBaApaTHOM, yCTaHOBUTE MepekstoyaTesb B NosioXeHne MpsmMoyrosbHas
M BBEAUTE UMC/MNO CTPOK B PacrofioXeHHoe psAaoM nosie. TOT TUM MaTpuLbl UCMONb3yeTcs
pefiko, Hanpumep Npuv WKaIMPOBaHUN NPeAnoYTEHNIA, U B AAHHOW KHUTe He OnucbiBaeTcs.

Ecnn Heobxogumo, 4To6bl mMporpamma SPSS cosgana maTpuuy pasivmuyumii Nno MMerLmmcs
[aHHbIM, cneflyeT B OKHe MHOromMepHoe LUKa/IMpoBaHve YCTaHOBUTL NepeksovaTesnbs PaccTos-
HUS B NOJIOXeHne BbluMCNnTb paccTosHuA Mo AaHHbIM. B oTBeT SPSS co3gact matpuuy pas-
nnunii ana Tex nepeMeHHbIX, KOTOopble Bbl yKasann B cnucke lMepemeHHble. Mo ymoa4aHuio
BblUMCSETCSA eBKIMAOBO paccTosHme (no chopmyne Mudaropa a2 + b2 = cl, u ecnn Takomn
Croco6 BbIYMC/IEHMA Bac ycTpavBaeT, HUKaKUX OOMNOMHUTENbHbIX AeWCTBUI He TpebyeTtcs.
Ecnu e Bbl XOTUTE NPUMEHNTb MHOIM Crocob BblYMCNEHUA PACCTOAHUA, cneayeT LWenKHYTb
Ha KHONKe Mepa, OTKPbIB ANa/IOroBOE OKHO MHOromepHoe LikaimposaHue: Co3gaHue Mepy Mo
OaHHbIM (puc. 23.3).
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MHoromepHoe wkanmpoaHue: Co3gatb Mepy Mo faHHbIM *]
Mepa
m{[MHTepBa/IbHasA] paccTosHue EBknaa

CreneHb JTj] KopeHb fi~>|

4acToTbl: It epa m KB «p ar
.BuHapHas: [Pa'c
Hannume: O OrtcytctBre: O
Mpeoopa3oBarb 3HAYeHUA~ ... — ——————————— -—— -Co3aaH. matpuLy paccTosHumn
CraHpapTu3aumsa  |HeT ®Mexay neeeMeHHbIMU

® o NepemeHHbIM 10 Mexay HaGnioneHuMA

O MMa HabnogeHnam

Mpopomxnte {}  OTmeHa Cnpaska

Puc. 23.3. Ananorosoe okHO MHOromepHoe LikanumposaHue: Co3gatb Mepy NnogaHHbIM

Kak suante, AMasioroBoe OKHO cogepxut 3 obnactu: Mepa, Mpeobpasosatb 3HaveHUss un Cos-
[aTb MaTpuvLy paccTosHui. Momumo dopMyrbl AN eBKINAO0Ba PacCTOSHUA CyLLecTByeT elle
HECKO/IbKO [0BOJIbHO PacrnpocTpaHeHHbIX opmyn, Hanpumep cdopmMyna MMWHKOBCKOro, KO-
Topass HanoMmuHaeT copmyny Mudaropa, o4HaKO NO3BOSSET BMECTO KBa[paToB WCMOSb30-
BaTb NIOOYI0 CTerneHb, Hanpumep YeTBepTyto: a4 + b4 = c4 Kpome 3TOro nosesHbiM Crnocobom
ornpefeneHns paccTosiHUA ABASeTCA MeTpuka ropoga. [l Toro 4tobbl NOHATL ee CyTb, npes-
CTaBbTe cebe ropofCcKol pafioH, B KOTOPOM Bbl MOXeTe repeAsuraTbCA TOJILKO MO ynauuam,
ormnbéas goma. MeTpuka ropoga NpuUMeHseTcs Nnpu UCNob30BaHNUM PasHOPOLHbLIX MO CMbICTY
1 (MNN) paHroBbiX NepeMeHHbIX.

Ecnun Bce nepemeHHble paboyero haiinia MMeT OgHy U Ty Xe WKany (Hanpumep, Lienble Ync-
na ot 1 4o 5), BEpOSATHO, He MPUAETCS BMECTO MyHKTa HeT, BbiGpaHHOro B cnucke CraHaap-
TM3aums MO YMOYaHMo, BbiIGUpPaTh YTO-TO APYroe. ECn xe AN NepemMeHHbIX NMPUMEHSATCA
pasninyHble WKa/bl, TO MOXET MOHaA06UTbCA KaKol-1MGo M3 BapuaHTOB CTaHAAPTU3aLMU,
npegnaraembix SPSS. Yalle BCero UCnosb3yeTcs BapuaHT z-3HadeHus.. VI HakoHeL,, no yMos-
yaHU SPSS BblUMCNSET PacCTOSHUS MeXAY NMepPeMEHHbIMU, OAHAKO MPU XefaHUM MOXHO
noTpe6oBaTh BbIYMC/INTL PACCTOSIHUE MexXAy o6bekTamu. [ns aToro nepekntouyarens Cosda-
HVYE MaTpULbl PAaCCTOSHUIA HEO6XOAMMO YCTAHOBUTbL He B MOJIOXEHME Mexay nepemeHHbIMY,
a B nosioxeHve Mexay HabnoaeHUIMN.

Mocne 3afaHna pexuma BblYMCIEHUA PacCTOAHUIM MOXHO BblIGpaTb Xenaembli TMn Moaenu
MHOFOMEPHOIO WKannposaHus. Jna 3Toro B okHe MHOroMepHOe LUKaMpoBaHUe LeIKHUTE Ha
KHOMkKe Mogenb, N Ha 3KpaHe NOABUTCA ANa/IOroBoe OKHO MHOroMepHoe LwkKanMposBaHue: Mo-
nenb (puc. 23.4). Hanbonblwnii HTEpPeCc B 3TOM OKHe MpeAcTaBnaloT nepektovatenn Lkana
n3mepeHuss U1 Mogenb LWKannmpoBaHus. B oTnmMume oT hakTopHOro aHanusa (cm. rnasy 20), npu
MHOIFOMEPHOM LWKaNNPoBaHNN NporpaMmMa He MOXET aBTOMaTUYeCKM onpeaeuTb KOSIMYecTBo
LKan, KoTopoe cneayet MCNOMAb30BaTb. [1OCKO/bKY B NoAasnsiowemM 60/bLIVNHCTBE ClyyYaes
TpebyeTcA He 6onee Tpex LWKas, BbIBOP HY>XXHOrO yYncna U3MepeHUin He npeacTaBnseT Tpya-
HOCTeli: Bbl Ierko MOXKeTe nepebpaTb Bce BapuaHTbl NPEACTaBIEHUS U OCTAHOBUTLCS HA TOM,
KOTOpbIi Hanbonee yaobeH ANns 3puUTenbHOro BOCMPUATUA. Yalle BCEro npyv MHOFOMEPHOM
LWKaIMPOBaHMN NPUMEHSAIOT MOAEb eBK/INA0BbLIX PACCTOSHWI, B HEl BaM HEO6XOAMMO 334aTb
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NMGO OfHY MaTpuLy pasnnuuii, MM60 HECKONbKO MAEHTUYHbLIX MaTpuL, AN aHanm3a. OaHako
€CN MaTpuubl Pasinumnii NosyyeHbl OT pas3HbIX CYOGLEKTOB, KOTOPbLIX Bbl XOTUTE CPaBHUTbL
mMexay coboii, NpuaeTcs UCMo/b30BaTh MOAENb NHAMBUAYANIbHLIX Pa3nuunii. MpruMepom cny-
XUT cUTyaumns ¢ YyNoOMUHABLUMMMCS paHee MHOrOMepHbIMM METOAAMU: KaxXAblii n3 LecTn
CTY[EHTOB CpaBHUBAET 5 METOAOB, OLIEHMBAs Pa3Nnuns Mexay HUMM.

®, MHOromepHoe wWwkanuposaHue: Mogenb

Wkana usmepeHuns OBycnoeneHHoab

* Mopsagkosas' ® MatpunyHas
0O Pas3Bs3biBaTb CBA3aHHbIE O MoctpouHas.
(0] WHTepBanbHas O BesycnosHo

O OTHoweHni rPasMepHoCTb

j MuHumym |_2 I Makcumym: p

Moaens wWkanMpoBaHus
< paccrositne EBknga
O EBKNMBOBO €aCCTOSIHNE UHAMBUAYANbHBIX PA3NNUMNIA:

O pgonyckatb oTpuuartesibHble Beca Ccy6beKTOB

Mpogonmkunts OTmeHa Cnpaska

Puc. 23.4. uanorosoe oKHO MHOromepHoe LWkamposaHue: Moaenb

Mepekntoyatens O6YCNOBNIEHHOCTL MO3BOMISET BbIGPATh, KakuMe YC/IOBUS CPaBHEHUs cnedyet
BbIMO/IHATL: €C/IN OH YCTaHOB/MIEH B MOJIOXEHWe MaTpuuHas, TO BCe f4eiikn Kaxaol maTpu-
Ll CpaBHMBAOTCA MexAay coboii (3Ta cuTyalus COOTBETCTBYET MPMMepy C MeTodamMu, Korga
CpaBHMBAIOTCA Pa3/iMumsl, OLEHEHHbIE OAHMM CTYAEHTOM, HO He CPaBHMBAOTCA pasnnuus u3
pasHbIX Tab6/umL). YCTaHOBKA MepeksouaTtens B MosioxeHue MocTpoyHas o3HadyaeT, uYTo cpas-
HEeHUs MPOU3BOAATCA MeXAy suelikamu ofHOIi CTPOKW. Takyl YCTaHOBKY creayeT caenaTb
B MpuYMepe C COLMOrpammoii, MOCKO/IbKY B HEM Kaxpgas CTpoka Tabnuupbl pasinuunii coot-
BETCTBYET CYy6beKTY, OLEHMBAIOLLEMY CBOE OTHOLUEeHWe K OAHOKypcHMKam. B obliem cnydae
yvalmecs MOryT MCMO/b30BaTh PasHble LIKa/bl, OfHAKO CPABHEHUs B pamKaxX OfHOM CTPOKM
NMeloT CMbIC/. HakoHeL,, YCTaHOBKa nepek/nioyaTens B NosoxeHue GesycnoBHO o3HavaeT, uTo
B NporpaMMe NpeanosiaraloTcs CPaBHEHMs BCEX AYeeK Mo BCEM MaTpULaM.

MepeknoyaTens Lkana n3MepeHuss MO3BONsSieT ykasaTb MporpaMme, B KakOW LiKane WH-
TepnpeTnpoBatb BENNYUHbLI MaTpuubl pasnvunii. Kak npasuno, Mexay pesynbtatammu
YCTAaHOBKM B MOMOXeHUs [lopsgkoBasi, HTepBasibHasd M OTHOLEHUI HET CyL,ecTBEHHbIX
pasnuunii.

MocnegHMM paccmaTpmBaeMbiM 3/1EMEHTOM MHTepdenca ANarioroBoro okHa MHOromepHoe
LWKanMpoBaHMe siBnsieTcsi KHomnka MapameTpbl. MpuU Lienyke Ha Heli OTKpbiBaeTcs Auano-
rosoe OKHO MHOromepHoe LWkannmposaHue: MapameTpsbl (puc. 23.5). Hanbonbwnini nHTepec
3aeck npepcrTasnsieT o6nactb BbiBecTM. ®na)ok [pynnoBble rpadvki NpakTUYeckn Bceraa
cnepyeT ycTaHaBnMBaTb, MOCKOJbKY B MPOTMBHOM Cryvyae BaM MNpuAaeTcs pucoBatb W30-
6paxkeHne Bpy4yHyl. ®naxkok MaTpuua AaHHbIX MO3BOJISET BbIBOAUTL Ha 3KPaH UCXOAHblE
[aHHble. 3Ta BO3MOXHOCTb OKa3blBaeTCs BeCbMa MoIe3HOM, ecnn Bbl ncnosb3lyete SPSS ana
co3aHusi maTpuubl pasnuumii. ®naxok CBoaka Mo MoZeny M napameTpam MoO3BOJSET BKIO-
YNTb B BbIBOAMMbIE [AaHHble TUM WU NapameTpbl BbiGpaHHOW mMoaenn. OcTasibHble 3/1IEMEHTHI
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WHTepdeiica AVNaNOroBOro okHa MHOromepHoe LWKanvMpoBaHue: MapamMeTpsl MCMO/Mb3YTCS
OYeHb PEfIKo.

E War x i

IBbI BECTH

Puc. 23.5. inanorosoe okHO MHOromepHoe LKanMpoBaHue: MapameTpsbl

Cnenyolnini NnpuMep UNMIOCTPUPYET NPAKTUYECKYI0 peanunsalmio ABYMEPHOro LLKanvMpoBsa-
HUA ANS 33aHHOW MaTpuubl pasnuunii. NMoapo6Hoe onucaHve 3a4aun NpvBefeHo B pasaerne
«KBagpaTHas acuMMeTpUYHas MaTpuLa pasinynii».

WAl 5 Mocne BbIMNOAHEHWS MpeablayLIero wara y Bac AO/MKHO 6bITb OTKPbLITO AMaioroBoe
OKHO MHoromepHoe wkanmposaHue (cm. pyc. 23.1). Ecnn Bbl yXKe ycnenu rnopaboTarb
C 3TMIM OKHOM, LLefIKHUTe Ha KHorke Copoc.

1 LUWenkHnTe Ha nepeMeHHol cl, HaxxmuTe Knasuwy Shift n, He oTnyckas ee, Wien-
KHUTE Ha repemeHHol cl 2. B pe3ynbTaTe OKaXKyTcsl BblAeNEeHHbIMWU BCe MpOMe-
XKYTOUHbIE MepeMeHHble, HaunHas ¢ cl v 3akaHuymBasa cl2.

2. LlenkHUTEe Ha BepxHel KHOMKe CO CTPENKOl, 4Tobbl NepeMecTUTb BbiAeNeHHbIe
rnepemMeHHbIe B norse NepemeHHbIe.

3. WenkHuTe Ha KHonke ®opma, YTO6bl OTKPbITh ANanoroBoe OKHO MHOromMmepHoe
WKanmpoBaHve: dopmMa AaHHbIX (CM. puc. 23.2).

4. YcTtaHOBUTE NepekoyaTesib B MosoXeHe KBagpatHas acMMMETPUYHass W LWen-
KHUTE Ha KHomMke [Mpoao/mkmtb, YTOObl BEPHYTLCS B AMA/IONOBOE OKHO MHOro-
MepHOEe LLUKa/IMpPOBaHVe.

5. UWenkHnTe Ha kHoMNke Mogenb, YTO6bl OTKPbLITL AMasIoOroBoe OKHO MHOromepHoe
LKasmpoBaHue: Mogenb (CM. puc. 23.4).

6. YcrtaHoBuUTe nepekntoyatesis ObyCnoBMIEHHOCTb B NMOMOXeHMe MocTpoyHas v Lwen-
KHUTE Ha KHOMKe Npoao/mkunTb, YTOObl BEPHYTLCA B ANANIOrOBOE OKHO MHoromep-
HOe LLIKa/IMpoBaHve.

7. WenkHuTe Ha KHoMKe [MapameTpbl, YTO6bI OTKPbITL ANAI0roBOe OKHO MHoromep-
HOe LWKanmpoBaHue: MapameTpbl (CM. puc. 23.5).

8. YcraHoBUTe (h1laXXOK [pynnoBble rpathvkni U LWENKHUTE Ha KHoMke [Mpoao/mkunT,
YTO6bI BEPHYTLCA B AMa/IOrOBOEe OKHO MHOIOMEPHOE LLK/IMPOBaHYE.

9. LWenkHuTe Ha kHomnke OK, YTObbl OTKPbLITb OKHO BbIBOAA.
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B cnepyiollem npumepe OEMOHCTPMpPYeTCS ABYMEPHOE LUKaIMpoBaHWe KBaApaTHOW cumMme-
TPUYHOWM MaTpuLbl pasnuunii, KoTopyto SPSS co3gaeT npu 3afaHun nepemeHHbIX M3 daiina
OaHHbIX. JaHHble MaTpuubl Pasnnunii UMeT UHTepBasbHbI TUN. MoapobHoe onucaHve 3a-
[aun 6bl10 NprBeAeHo B pasgene «KBagpaTHas cMMMeTpUYHasa maTpuua pasnnuuii». B aTom
npumepe ncnonb3yetca aiin gaHHbIX mds2.sav.

LWWATI 3a  OTkpoiiTe halin OaHHbIX, C KOTOPbIM Bbl HamMepeHbl paboTaTb (B HalleM crny4yae
mds2.sav). ECnn OH pacnonoxeH B TekyLlel narke, To BbINOMHUTE cneayrolme aei-
CTBUS:

1 Belbepute B MeHt0 Paiin komaHay OTKpPbITb »JaHHbIe.

2. B OTKpbIBLUEMCS ANa/IOrOBOM OKHE ABadKAbl WENKHUTE HAa MMeHM mds2.sav Uin
BBEAIMTE €ro C KNaBMaTypbl U LWENKHUTE Ha KHomke OK.

LWATI 4a B meHO AHanm3 BblbepuTe komaHAy LUkanmposaHve »MHOromepHoe LLUKaImpoBa-
Hve (ALSCAL). OTKpoeTcs [AmanoroBoe OKHO MHOromepHoe LKaIMpoBaHve (CM.
puvc. 23.1).

LAl 5a  [lMocne BbIMOMHEHWSA Wara 4a y Bac AO/MKHO 6bITb OTKPbLITO AMasrioroBoe OKHO MHOro-
MepHOe LUKanMpoBaHue. Ecnn Bbl yxxe ycnenn nopaboTarb C 3TUM OKHOM, LUEeNKHUTe
Ha KHorke C6poc.

1 LenkHUTe Ha MepeMeHHOoW TecTl, HaxMuTe Knasuwy Shift 1, He oTnyckas ee,
LLEeNKHNTE Ha MepeMeHHOW TecTs. B pe3ynbTare OKadKyTCsi BblAENEHHbIMU Bce
MPOMEXYTOUHbIE MepeMeHHbIe, HauMHaa TecTl 1 3aKkaHuMBas TecTd.

2. UWenkHUTe Ha BepxHel KHOMKe CO CTPESKOWM, YTOObl NMEPEMECTUTL BblAeNEHHbIe
rnepemeHHble B norse NepemeHHble.

3. YcraHoBUTE nepekntoyaresis PacCcTosHVs B MOMOXeHWEe BbluMC/INTL PaccTosHWA MO0
[aHHbIM U LLLeNIKHUTE Ha KHOMKe Mepa, 4To6bl OTKPbITh AMasioroBoe OKHO MHoro-
MepHOoe LKanmpoBaHue: Co3gatb Mepy Mo AaHHbIM (cMm. puc. 23.3).

4. YcraHoBuUTe Nepekntovatens Co3fate MaTpuLy PacCTosHWA B NONoxeHve Mexay
HabNoaeHNAIMM U LLENTKHUTE Ha KHOMKe [Npoao/mkmTb, YTO6bl BEPHYTLCA B Ana-
lorosoe OKHO MHOromMepHoe LLIKa/IMpOBaHYE.

5 LWenkHUTe Ha KHOMkKe Mogesb, YTO6bl OTKPbITh AMaoroBoe OKHO MHoromepHoe
WkasmposaHue: Mogenb (cMm. puc. 23.4).

6. YcrtaHoBuTe rnepeknoyatens Lkana wnamMepeHus B MnosoxeHve VIHTepsasibHasA
1 LWeNKHUTE Ha KHomnke Mpoao/mkunTb, YTOObl BEPHYTLCA B AMa/IONOBOE OKHO MHO-
roMepHoe LLKa/MpoBaHue.

7. LWenkHuTe Ha KHoMke MapamMeTpbl, YTOGbI OTKPbLITL AMAI0roBoe OKHO MHoromep-
HOe LKanmpoBaHue: MapameTpbl (cMm. puc. 23.5).

8 YcraHoBuTe (hnaxkok [pynnosbie rpadmki 1 LLENKHUTE Ha KHomMke [Npoao/unT,
YTO6bI BEPHYTLCA B ANANIOFOBOE OKHO MHOroMepHoe LLKaIMpoBaHue.

9. LenkHuTe Ha KHomnke OK, Y4To6bl OTKPbITb OKHO BbIBOAA.

MocnegHM Mbl paccMOTPUM MNpUMEpP ABYMEPHOro LUKaIMpPOBaHUS C WUCMO/b30BaHUEM He-
CKOJMIbKNX KBaAPaTHbIX CUMMETPUUYHbIX MaTpuUL, 1 MOAENN MHAUBUAYaNbHbIX pasnuumii. MNoa-
po6Hoe onucaHne 3aga4n 6610 NPYBEAEHO B pasaene «Moaenb UHAMBUAYaNbHbIX Pasinynii»
3TOW rnaebl. O6paTnTe BHUMaHME Ha TO, YTO ANA BbIMONHEHUS aHaM3a UCMosb3yeTcs daiin
mds3.sav.
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LIATF 36  OtkpowTe (haiin AaHHbIX, C KOTOPbIM Bbl HamMepeHbl paboTaTtb (B HaleM cryyae
mds3.sav). Ecnv OH pacnonoxeH B TEKyLLEN narke, TO BbIMNOHUTE creaytoLme aeii-
CTBUS:
1 Bbibepute B MeHo daiin komaHay OTKpbMb »LaHHbIe.

2 B OTKpPbIBLUEMCS ANa/IOrOBOM OKHE ABaX/b! LLE/KHUTE HA MMeHN mds3.sav uin
BBEZINTE €ro C KNaBmaTypbl U LLENKHUTE Ha KHorMke OK.

LWWATr 46 B meHio AHam3 BblbepuTe komaHay LlkanmposaHvie »MHOroMepHoOe LUKa/IMpoBa-
Hve (ALSCAL). OTKpoeTcs [AnanioroBoe OKHO MHOroOMepHoe  LUKa/mMpoBaHue (CMm.
pvc. 23.1).

LLIAT 56  Tocne BbINO/MHEHMA NpeaplayLWero wara y Bac A0/MKHO ObiTb OTKPbLITO AManiorosoe
OKHO MHOromepHoe LLKa/mposaHue. Ecnn Bbl yxe ycnenn nopaboTtarb C 3TUM OKHOM,
Le/IKHUTE Ha KHorke Copoc.

1 LUlenkHnTe Ha nepemeHHor mra, HaxxmmiTe Knasumwy Shift n. He oTnyckas ee,
LeNKHUTE Ha NepeMeHHOoM mds. B pesynbTate OKaxXyTca BblaeneHHbIMW Bce npo-
MEXYTOUHbIE MepeMeHHbIe, HauYMHas mra 1 3akaHumBas mas.

2. LUenkHnTe Ha BepxHel KHOMKe CO CTPesiKoW, YTobbl NepemMecTuUTb BblAeNIeHHbIe
rnepemMeHHble B none MNepemMeHHble.

3. LWenkHnTe Ha KHorke Mogerb, YTOObl OTKPLITh AMa/IoroBoe OKHO MHOromepHoe
WwKanmposaHve: Mogenb (cMm.puc. 23.4).

4. YctaHoBuTe nepekntoyatens Lkana mnsmepeHus B nonoxeHne OTHOLLEHWIA, a ne-
pekntovaTtens Mogens LWKaMpoBaHNA — B MOJIOXeHWEe EBKIMAOBO PacCcToAHVE UH-
AVB/Aya/bHbIX PasfiyvK, Mocne Yero LWenkHUTe Ha KHormke MpoaomkiTh, YTo6bI
BEPHYTLCA B AMA/IOrOBOE OKHO MHOroMepHoe LUKa/MpoBaHye.

5 LUWenkHnTe Ha KHoNKe MapameTpbl, YTOObI OTKPbLITL ANA/IOroBOe OKHO MHOromep-
HOe LKanmpoBaHve: MapameTpbl (CM. puc. 23.5).

6. YcraHoBUTe (h1ia>koK pynnoBble rpadmki 1 LLENKHUTE Ha KHOMKe [poao/mxTh,
YTOGbI BEPHYTLCA B AMa/IOrOBOE OKHO MHOroMepHoe LUkanmpoBaHue.

7. BlenkHute Ha kHoMke OK, YTO6bl OTKPbITb OKHO BbIBOAA.

Mocne BbINOMHEHUs Wara 5 nporpaMmMa aBTOMaTMYecKn OTKPOET OKHO BbiBoAa. /11 Npocmo-
Tpa pe3ynbTaToB MNPV HEO6XOAMMOCTU MOXHO BOCMO/1b30BaTbCA BEPTUMKAbHOW U FOPU30OH-
TaNbHOM NnosiocamMy NPOKPYTKU. O6paTUTe BHMUMaHME Ha CTaHAAPTHYIO CTPOKY MEHI0 B BepX-
Hell yacTV OKHa BbIBOAA: €e MPUCYTCTBME MO3BOJISET BbIMOJHATL N06ble CTaTUCTMYECKNE
onepauuu, He Nepekoyascs 06paTHO B OKHO peaakTopa AaHHbIX.

[MpenctaBneHne pe3ynbTaToB

B aTOM pasgene npuBefeHbl AaHHbIe, CreHepUpPOBaHHbIE KOMaHA0 MHOroMepHOe LLKaMpoBa-
Hve (ALSCAL) npu BbINONHEHMW wWwaros 5, 5a n 56.

NTepaunn

3HayeHusn, 3anvcaHHble B cTONOLe S-stress (puc. 23.6), XapaKTepu3yoT OTK/IOHEHME pe3y/lb-
Tata OT uaeasbHOro (TOYHO COOTBETCTBYIOLLErO0 MaTpuue pasnyuii) Ha pasNyHbIX ute-
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pauusax npuMeHeHns mogenn. SPSS npumeHseT 3a4aHHY0 MOAeflb CTO/IbKO pa3, CKOJIbKO
HeobxoauMO A8 NONyYeHMs A0CTAaTOYHO HM3KOro 3HayeHus B cTonbue S-stress. Ecnm uncno
nTepaumini okasbiBaetcs 6osblie 30, 3TO, Kak NpaBuno, ykasbiBaeT Ha NPobaemMbl C UCXOAHbI-
MW JaHHBIMW.

Iteration history for the 2 dimensional solution (in squared distances)

Younges S-stress formula 1 is used.

Iteration S-stress Improvement

1 .368S0

2 .34885 .01965
3 .33645 .01240
4 .32766 .00879
S .32256 .00509
6 .32076 .00181
7 .32003 .00072

Iterations stopped because
S-stress improvement is less than .001000

Puc. 23.6. ®dparmeHT OKHa BbIBOAA MOC/E BbIMNOHEHWUS Wara 5 (utepaumm)

CTpeccbl U KBagpaTbl KO3MPULNEHTOB KOppensaunm

0N KakAO0W CTPOKM acMMMETPUYHOW MaTpuLbl pas/ivunig, A8 KakA4oW mMaTpulbl mMoaenv
MHOMBUAYaANbHBLIX Pa3nnunii, a Takxke A7 BCEA MOAENN NPU MHOrOMEPHOM LUKa/IMPOBaHU
BbIUMCASILOTCA CTPEcC U KOIhULMEHT R2 (puc. 23.7). CTpecc Mo CBOEMY CMbIC/y CXOX CO
cTpeccoMm npeabiaylieli Mogenn, ogHako L1 ero pacyeTa MCMofb3yeTcs Apyroe ypasHeHue,
Nno3BoNsKOLLEE YIPOCTUTL BbIYNCANTENbHbLIN NPOLLECC CpaBHEHUs pasnnumin. KoaddunumeHT R2
(cton6en, RSQ) xapakTepunayeT 4O/ AUCMEPCUN B MaTpuLe pas3finunii, 06yCNnoBMeHHYH AaH-
HOI MoAenbto. Yem nydwe Moaesb, TEM Bbille 3HavyeHWe KoadhdpuumneHTa R2 Ecnu Bbl, K Npu-
Mepy, CTPOUTE HECKOMbKO rpatnyeckux M306paXkeHur i ¢ pasHbIM YMC/IOM LLKa/I-KOOpAMHaT,
TO 3Ha4yeHus cTpecca U R2MOryT CAYXUTb KPUTEPUSMU NpU BbIGOpe Hambonee NoaxoasLlel

Moaenu.
Stress and squared correlation (RSQ) in distances
Matrix 1
Stimulus Stress RSQ Stimulus Stress RSQ
1 .225 .826 2 .293 -690
3 .222 -846 4 .360 -380
S .239 .750 6 .188 -839
7 .206 .796 8 -256 713
9 .249 .716 10 .344 .607
11 -250 722 12 .162 -880

Averaged (rms) over stimuli
Stress = .256 RSQ = .730

Puc. 23.7. ®parmeHT OKHa BbIBOAA MOC/IE BbIMOMHEHWS LWara 5
(cTpecchbl 1 kBagpaTbl KO3AhOULIMEHTOB KOPPESSALMN)

KoopAanHaTbl CTUMY/IOB

[Ona Kakporo wkanmpyemoro o6bekTa YKasblBalOTCS €ro KoopAuHaTbl MO KaxAoW Likane
(puc. 23.8). 3TO cAenaHo ANs TOro, YTO6bl Bbl MO/ Ha OCHOBE 3TUX KOOPAMHAT NOCTPOUTHL
CcO6CTBEHHOE Tpauyeckoe M306paxKeHne UM NCNO/b30BaTb KOOPAMHATLI AN AaNbHelwero
aHanuMs3a. B AaHHOM cflyyae NeBblii cToNGel, COOTBETCTBYET KOOPAMHATE X, a MpaBblii — KOOp-
avHate y.
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Stimulus Coordinates
Dimension

Stimulus Stimulus 1 2

Humber Name
1 cl 9541  1.1290
2 c2 1.3036 .2898
3 c3 1.1314 .8383
4 ca -.7832 .7595
5 cs -1.6958 2091
6 c6 -1.6310 -.0369
7 c? -.3179 -1.5237
8 c8 0372 -1.6126
9 co -1.0067 .7802
10 clo .8591 7622
11 c 8739  -.0226
12 c12 2754 -1.5722

Puc. 23.8. ®parmMeHT OKHa BblBOAA MOC/E BbIMOMHEHNUS Wara 5 (KoopauHaTtbl CTUMY/IOB)

Cy6beKTMBHbIE Beca

Ecnun ncnonb3yetcs Moaenb MHANBUAYaNbHLIX pa3nnuunii, To SPSS BkIOYaeT B OKHO BbiBOAA
noAcYMTaHHble 3HaYeHMs BECOB /151 Kaxaoro cybbvekTa (puc. 23.9). B npumMepe co cpaBHe-
HVMEM MHOrFOMepHbIX METOZI0B KaXKAblli U3 6 CTYAEeHTOB MO KaXAOol 13 ABYX LLKal UMEeeT CBOM
BEC, KOTOPbIi XapaKTepusyeT, Kakas A0/ AUCMepPCUN CYy6bEKTUBHbLIX OLLEHOK MPUXOAUTCS Ha
COOTBETCTBYHOLLYIO LiKaly. KpoMe TOro, B BbIBOZ, BK/IKOUEH OOLLMIA BEC A1 KaXKA0W U3 LUKa.
BenuunHa Weirdness ([MpepckasyemMmocTb) XapakTepusyeT pa3bpoc BECOB A5l KaXA0ro cyob-
eKTa; ons cybbekTa ¢ HOMeEPOM 3 OHa MMeeT MaKCUMaslbHOe 3HavyeHue, pasHoe 0,51.

Subject Weights

Dimension

Subject Weird- 1 2
Number ness
1 .1841 .7054 6774
2 .1869 7075 .6825
3 .5110 .8968 .2596
4 .1161 .7555 .6500
5 .1431 .7258 .6521
6 .2415 .8951 .4346
Overall importance of
each dimension: .6169 .3381

Puc. 23.9. dparmeHT OKHa BbIBOAA MOC/E BbINOHEHUS Wara 56 (CyobeKTVBHbIE Beca)

NTorosasi KOHUrypaums o6bLEKTOB

[unarpamma, nokasaHHas Ha puc. 23.10, npeacTasnsieT co6oii UTOr NPUMEHEHNSI MOAENN MHO-
rOMepHOro LKa/iMpoBaHua (B pesysnbTare BbiNOJIHEHUA wara 5). OHa oTo6paxaeT B3aMMO-
OTHOLWEeHNA 12 cTyaeHTOB TakuM 06pa3oM, UYTO yeM 6ofblie pasnmuus Mexay ydvauiumucs
B UCXOOHOW MaTpuue, TeM fasblle OHW HaxogaTca Apyr OT Apyra Ha avarpamme. Ha Held
BUAHO, UTO B MCCMeAYEMOI rpynmne BblAeNsATCs TPU OTHOCUTE/IbHO KOMMaKTHble NOArpynribl,
camas KpyrnHasi U3 KOTOpPbIX COCTOUT M3 MNSATU Ye/IOBEK U pacrosiaraeTcs B NMpaBoOM BEpPXHEM
yrny guarpammbl. OTHOLIEHUA BHYTPU KaXKA0W U3 rpynnupoBOK XapaKTepusyrTcs cumna-
THen (TOUKM pacrnonoXxeHbl 6/1IM3K0), YEro He CKaXKellb 06 OTHOLUEHUAX Mexay rpynnamu.
B AaHHOM cnyyae CMbICN KaXKA0W U3 WKan He UMEET 3HaYeHUss — rNnaBHbIM ABASETCA B3anM-
HOe pacnonoXeHne ToueK.
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3aBeplleHne aHannsa u Bbixon
N3 NporpamMmmbl

OTpepakTupyiiTe coaepXnMmMoe OKHa BbiBOAA B COOTBETCTBMM CO CBOMMWU MNpPEeArnoOYTEHUAMU:
CKpOWTE NULLHIOK MHOoPpMaUuto, ncnpaebTe Tabnmupbl 1 up. (cM. pasgen «OKHO BbIBOAA U €ro
pepakTupoBaHMe» riaBbl 2). 3a MHCTPYKUUAMU MO pefakTMpoBaHMio rpadmkoB obpatnTech
K rnase 5.

[Ans pganbHelilero ncnosb3oBaHUs pesynbTaTa BCe COAEPXMMOE OKHa BbiBOAa UNW ero dpar-
MEHTbl MOXHO COXpPaHWUTb B paiine *.spv, aKCnopTMpoBaTb B Apyron cdopmaT (Hanpumep,
Word), nepeHectn B fokymeHT Word mnnm BbIBECTU Ha mevaTb (MOAPO6GHOCTM CM. B pasgesne
«CoxpaHeHue, 3KCNOoPT, NepeHoc 1 NevyaTb pe3ynbTaToB» r/1aBbl 2).

[nsa Bbixoda M3 Nporpammel BbibepuTe B MeH0 ®aiil komaHay Bbixoa,

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

24  Jlormcrtunyeckaa perpeccus

"
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328 3aBeplieHne aHanan3sa N BbIXO4 U3 NPOrpammbl

Noructrnyeckas perpeccusi NpeacTaBnseT co6oi paclunmpeHne MHOXECTBEHHONR perpeccuu,
paccMOTpeHHOW B rnase 18, M OT/MuYaeTcs OT noc/edHeli Tem, YTO B KauyecTBe 3aBUCKMMON
NnepeMeHHOR MCNOMb3yeTCs HE KOMMUYECTBEHHAs, a AUXOTOMUYECKas MepeMeHHasi, UMEeoLLLas
MWL ABA BO3MOXHbIX 3HauyeHWs. Kak npaBwio, 3Ty ABa 3HA4YeHWs CMMBOJIM3UPYIOT Mpu-
HaZLIEXHOCTb UMM HEMPUHALNEXHOCTL 06beKTa K Kakoli-mM6o rpymnne, oTBET TUNa «4a» Uan
«HEeT» N T. M.

MocKoNbKY NOrnMcTuyeckas 1 MHOXeCTBEHHas PErpPeccumn OCHOBaHbI Ha CXOAHbLIX MPUHLMNAX,
Mbl 6yZIeM UCXOAWTb M3 TOro, YTO Bbl YXKE€ C HUMW 3HaKOMbl (CM. rnasy 18). KpaTko cmbicn
pPerpeccMoHHOro aHasm3a MOXHO CBECTU K HaXOXAEHWI0 aHa/IMTUUYECKOro BbIPaXEHUs, Hau-
6onee afleKBaTHO OTPAXKAMOLLENO CBS3b MEX/Y 3aBUCUMOI NepemMeHHON U MHOXECTBOM He3a-
BMCUMbIX MepeMeHHbIX. [MaBHbIM OT/IMYMEM NOTMCTUYECKOM PErpeccum OT MHOXECTBEHHOM
SBNSETCA TO/MIKOBaHWE ypaBHeHUs perpeccun. EC/iM MHOXECTBEHHas perpeccusi nossonseT
NPOrHO3MpPoBaTh KOMMYECTBEHHOE 3HAYEHWEe 3aBMCUMOI MepeMeHHol (KpUTepus) Ha ocHoBe
W3BECTHbIX 3HAYEHWUIi HEe3aBUCUMbIX MEepPeMeHHbIX (MPeAnKTOPOB), TO IOFUCTUYECKas perpec-
CUsl MPOrHO3NPYeT BEPOATHOCTb HEKOTOPOro CO6bITUS, HAaxoAslLytocs B npeaenax ot 0 oo 1
Kpome Toro, npu noMoLLM UHANKATOPHOW CXeMbl KOAMPOBaHUA A0MyCcKaeTcs UCMO/b30BaHWe
B KauecTBe NpPeAMKTOPOB KaTeropuasibHbIX (HOMWUHATUBHbLIX) MEepeMeHHbIX. Bonee AeTanbHO
0COB6EHHOCTU NIOTUCTUYECKO perpeccum paccMoTpeHb! B pasaene «MpeacraeBneHve pesynbTa-
TOB», ceiiyac e [A0CTaTO4YHO 3HaTb, UTO KaTeropuasibHblli NPeauKTop MOXeT 6biTh NpeacTas-
neH cepueii 6BUHAPHbLIX NepeMeHHbIX — MO OAHOM Ha KaXKAylo KaTeropuio npeavkropa. 3Tum
GUHAPHbLIM MEepPeMeHHbIM MpucBanBaeTcs 3HadeHe 1 unm O B 3aBUCUMOCTU OT TOrO, K Kakoii
KaTeropum oTHOCUTCA OGBEKT.

MaTemMaTnyeckm CyTb SIOFUCTUYECKOM perpeccum msnaraetcs Ha npumepe nepemeHHbIX 13
tharina helpLR.sav. Cogep>xmmoe aToro asia NnpuMepHoO To Xe, 4To 1 daiina help.sav, KOTopbIi
ncnonb3oBasica B rnase 18. Mpu nomowm caiina help.sav NporHo3npoBanoch KONMYeCTBEHHOE
3HayeHWe NnepemMeHHOlM NOMOLLb B 3aBUCMMOCTU OT psifa KONMYEeCTBEHHbIX NPeAnKTOpoB (CUM-
natus, npobnema, aMnaTysi, NoMb3a U arpeccus). B AaHHOM cnyyae Mbl GyZiemM MpPOrHo3vpoBaTb
He BE/IMYMHY MOMOLLN, @ MHEHMe napTHepa O TOM, NoJie3Ha UM HeT OKasaHHas eMy MOMOLLb.
Kak HeTpyAHO MOHATb, peyb MAET O ANUXOTOMMYECKONM 3aBUCMMOM MepeMeHHON, MOCKO/bKY
npeanonaraeTcs NUb ABa BapuaHTa oTBeTa: «4a» WM «HeT». NoMMMOo Toro 4to B chaiine
helpLR.sav 3aBMcuMas nepeMeHHas nosb3a NpeacTaBneHa B AUXOTOMUYECKOM BUAe, B HEro A0o-
6aBneHa ewe ofgHa KateropuasbHas nepemMeHHas ycrosusa. 3Ta nepemMeHHas 0603HavyaeT ofHO
13 Tpex yCnoBWii, B KOTOPbIX MOAENMPOBANIOCH OKasaHMe nomouwn: 1 — Ha paboTe, 2 — Ha
ynuue B NOAHOM MecTe, 3 — B flecy, Npy BCTpeye OAVH Ha oavH. [JaHHble ana garina helplLR.
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sav noaGupasnucb UCKYCCTBEHHO, A1 TOro 4YTO6bI MPOWNIIOCTPUPOBATL PacCMaTpUBaeMblit
TUMN CTATUCTUYECKOro aHan3a.

MaTemaTnyeckoe onncaHue NormcTmyecKom
perpeccun

C noructnyeckoii perpeccueli cBsidaHbl Takme mMaTeMaTUYECKUE MOHATUS, KaK BEPOSITHOCTb,
LaHC N HaTypasibHbIl forapugm waHca. BepoaTHOCTb — 3TO OXunAaaemas OTHOCUTeNbHasa va-
CcTOTa HEKOTOPOro cobbiTus. LaHc npeacTaBnseT co6oi OTHOLLIEHME BEPOSTHOCTM TOro, YTO
Cco6bITMEe NPON3OAAET, K BEPOSSITHOCTM TOrO, YTO CO6GLITME He npousonaeT. Tak, ecnvu BeposT-
HOCTb AoXAa paBHa 0,2, TO BEPOATHOCTbL OTCYTCTBUA A0XAA paBHa 0,8, cnegoBaTesibHO, LIAaHC,
4YTO AOXAb BCe-Taku nposnbeTcs, paseH 0,2/0,8 = 0,25. ObpaTtnTe BHMMaHWe Ha TO, YTO LUaHC,
B OT/INYME OT BEPOATHOCTU, HE OrpaHMYeH MaKCUMa/lbHbIM €4WHUYHbIM 3HAYEHWEM: €ecnu,
K NpUMepy, BEPOSITHOCTbL A0XAs cocTaenseT He 0,2, a 0,8, To nonyyaem waHc 0,8/0,2 = 4.
EAVHMYHOE 3HayeHMe LaHca COOTBETCTBYET CUTyauuu, Korga BEepOSiTHOCTU CO6bITUS U ero
OTCYTCTBMS PaBHbl.

KntouyeBbiM NapameTpoMm /IOFMCTUYECKO perpeccun ABAsieTca NOrnT. JIornt paseH HaTypasib-
HOMY norapugmy waHca. Hanpumep, normt BepossiTHocTn 20 % paBeH -1,386.

YpaBHeHue perpeccuu, Ucnosnb3yemoe B rnase 18, umeeT cneaytoLwmii Bua;

noMouwle gy 4+ g cvMMnNaTua + B earpeccua +B monb3a.
’

CornacHo 3TOMy ypPaBHEHMIO BE/MYMHA OKa3biBaeMO MOMOLLM paBHa CYyMMe KOHCTaHTbl (B0
N 3HAYEHWUI Tpex MepeMeHHbIX (OTpaXalWwmMx CUMMATUIO, arpecCMBHOCTb U MOJb3y), YMHO-
YEHHbIX Ha COOTBETCTBYHOLLNE KO3IDULMEHTbI perpeccum. HecMoTps Ha TO YTO B NIOTUCTU-
UECKOM aHasiM3e OLeHMBaeTCs MoJe3HOCTb UM 6ecrnonie3HOCTb MOMOLLM, a He ee BenundMHa,
ypaBHeHNe TIOrMCTUYECKON PErpeccumn NoXoXe Ha ypaBHeHMEe MHOXECTBEHHOM perpeccum:

In B, *+ + BJ1 + $S3x3,

1- Prromoub_

rae P rovai, — BePOATHCTh OKasaHMs MOMOLLUM; XV X2U X3  3HauYeHMa nepemMeHHbIX CUMMaTus,
arpeccus 1 nosib3a COOTBETCTBEHHO.

MOXHO M36aBUTbLCA OT HaTypa/ibHOro florapudma B N1eBOi YacTu U Npeo6pasoBaTh ypaBHe-
HUe K BuAay

nomouyb

1-P

B \ B.X, B, B
=e? +e™ +e - +e

3To ypaBHeHWe, B CBOIO o4epenpb, MOXHO Npeo6pasoBath K creaytolemy:

" 1
1+e¢ = """ e 11 -e

BeposATHO, NoAo6HbIE (DOPMY/bl HE AA0T UHTYUTUBHOMO NpPEeACTaBNeHNs O 3aBUCMMOCTU, KO-
TOPYIO OHM OTPAXKaloT, HO Ha MEPBbIX 3Tanax 3TO BMOJIHE HOPMaSbHO, MOCKO/bKY UHTYULIUS
Bcerga NpuxoauT C onbIToM. TeM He MeHee cneayeT NposBUTbL MakKCUMYM BHUMAaHUS K UHTep-
npetauuMM MoAenn NorMcTUYeckol perpeccum, NOCKosbKY Bbi6op MoAenn TpebyeT ee iCHOro
TEOPEeTUYECKOro NMOHUMaHWS.
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[MockonbKy ,D,aHHbIIZ pasgen CTatTUCTUKM BeCbMa HenpocT ANA n3ydyeHwus, pekomMeHayem nepen
nposegeHnem ormcTNYeCcKoro perpeccCMoHHOro aHasin3a novnTartb AONONTHUTENBHYIO NINTEPaTypy.

[MowaroBble an rOpMTMbI BbIYNCIEHWUA

Mepeq, Ha4yaIoM IOFMCTUYECKOTO PErPECCMOHHOIO aHan3a Heo6XoANMO BbINOAHUTL TPU NoA-
roToBMTE/NbHbIX Wara. 3TU Warn rno3sBosAT NOAroToBUTbL pabouunii gaiin faHHbIX, 3aMyCcTUTb
nporpammy IBM SPSS Statistics 20 1 oTKpbITb haiin (B gaHHOM cny4dae helpLR.sav). Mowaroesie
WHCTPYKLUMW A5 3TOro npouecca npuseeaeHsl B rnase 4 (c. 55), a nogpo6bHble pa3bACHEHNA —
B rnase 2.

Mocne 3aBeplUeHMUs Wara 3 Ha 3KpaHe A0/MHKHO MPUCYTCTBOBaTb OKHO pefakTopa AaHHbIX CO
CTPOKOIW MEHI0 1 3arpyxeHHbIM thaiinom helpLR.sav.

AT 4 B MeHIo AHanns BbibepuTe koMaHay Perpeccusi »/loructmieckas. Ha akpaHe nosiBUTCS
[manioroBoe OKHO Jloructuyeckas perpeccus (puc. 24.1).

®, Nloructuyeckas perpeccus *1
KareropuvanbHsle.
[SI'IOMOLLU: 1* r —
# cumvnatus snok1 us L I —— § COXpaHuTh,.
# arpeccus ., o
[ Mpeppiayumii ] | Crenyoupii ] MapameTpsl...
# nonwsa
# npobneva Kosapwuars! bytctpen...
amnaTms
i ycnosus
5
1 >3 |
MeToA: MpuHyauTeNbHOE BKIKOYEHNe j

MepemeHHas oT6opa HaboaeHNIA:
1*' | | Mpaswio..

OK [ Bcraska Copoc , °™ enya JI Crpaska

Puc. 24.1. Omnanorosoe OKHO Jlornctuyeckas perpeccusi

B AvanoroBom okHe JlorMctuyeckas perpeccusi BBOASTCS MMeHa 3aBUCUMOI NepeMeHHol 1 npe-
OVKTOPOB, a TaKKe 334alTcs Apyrue napameTpbl aHaim3a. Kak o6bl4HO, B €ro fieBoii yactu
pacrnonaraeTcs CNMCOK BCeX NepeMeHHbIX halina AaHHbIX. Cnpasa OT CMUCKa HaxoAuTcs none
3aBuicMasi NepemMeHHasi, B KOTOPOE HY>XHO MOMECTUTb UMsi BUHAPHOK NMepemMeHHo, 3HaYeHns
KOTOPOIA A0/KHbI MPOrHO3MPOBaTLCA B MPOLIECCE aHa/IM3a. B Hallem npumepe B KayecTBe 3a-
BMCMMOW GyAEeT UCMOb30BaThCA NMEPEMEHHasi NMOMOLLb, MMetoLLas ABa YpoBHs: O (HeT) o3Haua-
€T HeoKa3aHHYH MoMoLLb, a 1 (ecTb) — OKa3aHHyl. OCOGEHHOCTbLIO IOMMCTMYECKOrO aHanmsa
fIBNsSieTCs TO, UTO B MPOLIECCE €ro MpoBeAeHUs No6ble 3HAUYEHUS ABYX YPOBHEW 3aBUCMMO
nepemMeHHOl’ 3aMeHsATCA HY/IeM 1 eVHWLEN. DTO Bcerga NpoucxoauT aBTOMaTUYecKu, U Bam
He HY)XHO MpeAnpUHUMATb HUKaKMUX AOMOSHUTENbHbLIX AEACTBUIA A1S NepekoanupoBaHus ne-
PEMEHHOIA.
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HasHaueHue nons MepemeHHas oT6opa HaboAeHU NPUMEPHO TaKoe e, KakK Yy KHOMKW Ecnu,
ynomuHaswelics B rnase 4. OHO MO3BONSET YKa3aTb MMs MEepeMeHHOR 1 ee ypoBeHb ANs yua-
CTVSA B aHa/IN3e TOJIbKO YacTU OBGBLEKTOB.

B uLeHTpe OkHa Jloructuyeckasi perpeccus HaxoauTcs rnose Kosapuwartbl, NpeAHasHaveHHoe Ans
3a/laH1s NPeAVKTOPOB, YTO, KakK 06bIYHO, BbIMOHAETCA LLULENYKOM Ha KHOMKE CO CTPEsKOW.

MomM1Mo 334aHUA 06bIUHbIX MEPEMEHHBIX Bbl MOXETE YKa3aTb Crocob nx B3ammoneicTens. 41s
aToro cnepnyet BblAENUTb Te MepeMeHHbIe, KOTopble YYacTBYIOT BO B3aVMOZENCTBUM, a 3aTeM
LLeNIKHYTb Ha KHOMKe >a*b>. OfHaKo Npu 3TOM cfeAyeT MOMHUTb, YTO NoA06Hble AelicTBUSs
BeAyT K He BMosiHe OYeBUAHbLIM MOCNeACTBUAM M ANs YCrewHoW nHTepnpeTaummn pesy/bTaTos
Bbl JO/DKHbI MMETb CHOE KOHLeNTyasibHoe MpeacTaBneHve o Nofdo6HbIX AercTBUAX.

PackpblBatoLuiica cnucok MeToz Mo3BonseT Bbi6paTb CMOcO6 MOCTPOEHUs YpaBHEHUS pe-
rpeccumn. TyHKT [MpuHyauUTensHOE BKIOYEHME, BbiGPaHHLIA MO yMOM4YaHuio, npeanonaraet
BK/IIOUEHME B PErPeccCrOHHOE ypaBHeHMe BCEX YKa3aHHbIX NPeAnKTOpOB He3aBMCUMO OT TOro,
MNMEIOT OHM 3HAUMMOE BfVSHWE Ha 3aBUCUMYIO MEPeMEHHYI0 WU HeT. TMyHKT Bk/oueHue:
On (O — oTHoweHWe NpaeaonoAo6us) NpeanonaraeT NnowaroBoe BKIOUEHE B ypaBHEHUE
NpeauKTOPOB, OKasbiBaloLWMX HaMbo bluee BO3AENCTBME HA 3aBUCUMYIO MepeMeHHyo, 0 Mo-
cnefHero nNpegukTopa, Ybe BO3AENCTBME OKAXETCs 3HaUMMbIM. MyHKT VickntoueHune: O npea-
nosiaraeT 06paTHbI/i NPUHLMI: CHayasla B ypaBHEHME pPerpeccum BKAOYalOTCS BCE BbiGpPaHHbIe
NnpeauKTopbl, a 3aTeM MPOUCXOAMUT MOLLIAroBOe WCK/IUYEHNe TeX NpeauKTopoB, BAUSHUE KO-
TOPbIX Ha 3aBUCMMYHO MEPEMEHHYH OKa3bIBAaeTCs HEeAO0CTaTOUYHbIM COr/lAaCHO YCTaHOBEHHOMY
KpUTEpuio. McknveHre NpoBOAUTCA A0 TexX Mop, MOoKa B ypaBHEHWW HE OCTaHYTCS TOJbKO
Te NPeanKTopbl, KOTOpbIe YA,0BIETBOPAIOT 3a4aHHOMY KpuTeputo. OnncaHHble TpU MeToaa u3
npeAcTaBNeHHbIX B cnucke MeTog, MCMo/b3yloTcs valle Apyrux.

B cnyyae ecnv Bbl XOTUTE MPUMEHUTb K pasHbIM NpPeAnKTopaM pas/inyHble MeToApl, cneayeT
pasfenvTb NPeanKTopbl Ha HECKO/IbKO GI0KOB C MOMOLLLI0 KHOMOK Mpeasiayumii u Owipyo-
WA, a 3aTemM 418 Kakaoro 6,10ka ykasaTb CO6CTBEHHbINM MeTog. SPSS 6yaeT nocnegoBatesib-
HO 06pabaTbiBaTb G/I0KN yKa3aHHbIMM MeTodamMu. B Hawem npumepe Mbl HE CTaHeM AeNuTb
npeavkTopbl Ha 6710KN, a BbibepeM A5 BCcexX NpPeauKTopoB MeTon BkntoueHue: Or.

EC/n B aHa/IM3e UCMO/b3YTCA KaTeropuanbHbie NPeanKTopsl, TO Noc/e 3aaHus BcexX NpeanKIo-
poB B Nnose Koeapuartk! crefyeT BOCMO/b30BaTbCs KHOMKOM KateropuasnbHble. Ha akpaHe MnosiBuT-
€S AVaIoroBoe OKHO Jloructuyeckas perpeccus: 3a4aTb KateropuvasbHble nepeMeHHble (puc. 24.2).

Noructuueckas perpeccus: 3agatb KaTeropuanbHble | | e

Koeapuarbl: KaparopuasibHble KoBapuarbl:
£ cumnatua
arpeccus
£ nonssa
N nposnema
P svnatus

yCcnoBust

-I3meHnTb KOHTpacT

KoHTpacT. (MHgukaTop V3amenntb  |j
OnopHas kateropus' ® ocneaHss O Mepsas
MpopomuTs ~)l OTmeHa Cnpaska

Puc. 24.2. inanorosoe OKHO Jloructnyeckas perpeccus: 3aaath KateropuasbHble nepeMeHHble
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B cnucke KoBapuaTbl Bbl MOXETe BUAETb MMeHa BCeX NMpeauKTopoB, YKa3aHHbIX BaMy B O4HOU-
MEHHOM CMNUCKe AMa/ioroBOro OkHa Jlormctnyeckan perpeccus. B Hawem npumepe nepemMeHHas
ycnosue AB/A€eTCA He KONIMYECTBEHHON, a KaTeroleaanon, NnoaTomy ee cneanyet BblOENNTb
M nepemMectnuTb M3 cnmcka Kosapuartel B none KareropuasbHble KoBapuaTbl. [JonyckaeTca npu-
MEeHEeHMe HEeCKOJ/IbKMX CNoco60B 06pa6OTKVI KaTteropuasbHbliX KOBapwumar, Ka)K,D.bII‘/lI N3 KOTOPbIX
3a4aeTca Npy NOMOLLU cnucka VMISMEeHUTb KOHTPACT, HaxXOoAALWeroca B NpaBOM HWXXHEM Yriy
ANasioroBoro OokKkHa.

KHonka lMapameTpbl B AManoroBomM okHe Jloructnyeckas perpeccust No3BoniseT 3a4artb HECKO/b-
KO [,0NOJIHUTENbHbIX NapaMeTPOB, MHOTAa OKa3blBalOLLMXCS BECbMA MOJE3HbIMU Ha MPaKTUKe.
Mpu wenyke Ha Heli OTKPbIBAETCA OUA/IONOBOE OKHO Jlormctudeckas perpeccusi: MNapameTpbl
(puc. 24.3).

Jlornctnyeckan perpeccusi: NapameTpbl No

CTatnucTnkn n Tpatukn

Orpaduky KnaccudmkaLm] O Koppenauym oLeHoK
O Keutepuii cornacus Xocmepa-/leMeLLoBa O Victopus utepaumii
[ MOTOYeYHbIV BbIBOZ, OCTATKOB O AN ana epo(B):  fss

(?) Boibpockl 32 [2°33  cTaHJapTHbLIX OTKIOHEHUSA(UIA)
O Bce HabnmoaeHus
BbIBELLIM  eeencii e

@ Ua kaxnom ware O Ha nocneaHem ware

:Kputepumwatrosoro otOopa m— ——— — Mvpor KnaceudmkaLym: [0,5 |
BrntoueHme' [0,05 | Vcknrodenue: [p. 10
Makcumym utepaumii: 20

0 BKIOUNTL KOHCTaHTY B MOAE/b

[ Mpopomuts ] OTmeHa Cnpaska

Puc. 24.3. Ananorosoe okHO Jloructunyeckasa perpeccust: MNapameTpbl

dnaxok Mpadmkm knaccugmkauumm no3sonaseT BKAKUNTbL B BbIBOAUMbIE pe3ynbTaTbl Anarpam-
My, Ha KOTOPOW A5 KaXKA0ro o6bekTta BMeCTe C BepPOSATHOCTbIO NPOrHo3a ykasaHa ero kiaccu-
dhmkauuvsa, noayyeHHas Npy NOMOLLW PErpeccUoOHHOro ypaBHeHUA. Taknm obpasom, guarpam-
Ma HarnsagHo WNNCTPUPYEeT, HacKo/IbKO afeKBaTHbIM OKa3asloCb COCTaB/fIeHHOE ypaBHeHue
perpeccun. ®naxok Koppensumm OLEHOK yKasblBaeT Ha HeobXoAMMOCTb MOCTPOEHUs Kop-
PensALUNOHHON MaTpuLpbl ANA BCEX MEPEMEHHbIX, BKIYEHHbIX B PEerpeccMOHHOE ypaBHEHWE.
B o6nactn Kputepuun waroBoro otbopa mmeroTcsa nons BkawoueHwe n McknodeHne. B nepeom
yKa3sblBaeTcsa 3HayeHne BEPOSATHOCTU, CnyxKalllee KpUTepuem BKIOUYEHUS Npeankropa B ypas-
HeHVe perpeccun, a BO BTOPOM — 3HayeHMe BEPOATHOCTU AOJ/19 UCK/IHYEHUA U3 ypaBHEHUSA
perpeccuun. o ymonuaHuio B none BknwoyeHne ykasaHO 3HadyeHue 0,05, a B none Mckoye-
HVWe — 3HadyeHune 0,10. MNpwu XenaHuM uccrenoBaTeslb MOXET U3MEHATb UX.

KHonka CoxpaHuTb B AMa/IOrOBOM OKHe JlorMcTuyeckas perpeccusi no3sosseT COXPaHUTb Bbl-
UMC/IeHHble 3HaYeHUs BepoSTHOCTEN M MpeAckasaHHble 3HAUYEHUS 3aBMCUMOI MNepemMeHHOW
KakK HoBble NnepemeHHble A5 HabMAeHW B (haline AaHHbIX. 3a4acTylo 3TO MOJE3HO A5 CPaB-
HEeHMs1 (haKTUUYECKOl W MnpeAcKasaHHOW rpynnupoBOK AN OTAENbHbIX O06bEeKTOB. B npakTu-
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YeCKOM njiaHe nHTepec MOryT npeacTtaBiATbh NpeackasaHuna Ana Tex 06bEKTOB, ANA KOTOPbIX
(*)aKTI/ILIeCKVIe 3HaYeHUNs 3aBUCUMOIA HGDEMBHHOVI HEWN3BECTHBbI.

B cneaylolweM npuvepe NpPoBOAUTCA IOTUCTUYECKUIA PEerpeccuoHHbIi aHanms, B KOTOPOM
B KauecTBe 3aBUCUMOI NepemMeHHO BbICTynaeT nepeMeHHas NMoMoLlb, a B KauecTse npeauKIo-
pOB — nepemMeHHble CUMNAaTVS, arpeccus, Nnosb3a U yc/oBue.

WA 5 Mocne BbINOMHEHMS NPeAbIAYLLEro wara y Bac A0/HKHO ObiTb OTKPbLITO AUanioroBoe
OKHO Jlorvctuieckas perpeccus (cMm. puc. 24.1). Ecnu Bbl ke ycrnenu nopaéoTatb
C 3TVIM OKHOM, LLeNkKHUTEe Ha kKHonke Copoc.
1 LenkHUTe CHaYana Ha nepemMeHHOW MOMOLLb, YTOObI BbIAENUTL €e, a 3aTeM Ha
BEPXHEN KHOMKe CO CTPEesIKOM, YTOobObl NepemMecTnTb NePeMeHHy0 B rnose 3aBucu-
Masi nepemMeHHast.

- , 2 LlenkHuTe cHayana Ha NepeMeHHOV CUMMaTVsi, YToGbl BbIAEUTL €e, a 3aTeM Ha
HWXHE KHOMKe CO CTPesiKoii, YTobbl MepemMecTUTb NMepemMeHHylo B none Kosa-
pviarbl.

3. lMoBTopuTe Npeapiayllee AelicTBue O/ MepeMeHHbIX arpeccus, nosb3a U ycmo-
BME.

4. B packpbiBatoLeMcs cnncke Metog, BblbepuTe NYHKT BktoveHme: O 1 WwenkHu-
Te Ha KHOMKe KateropuasibHble, YTOObl OTKPbLITL AVa/IOrOBOe OKHO Jlormctnyeckas
perpeccys: 3a4aTb KateropyasibHble NepeMeHHble (CM. puc. 24.2).

5 UWenkH1UTe cHavana Ha MepemMeHHOW ycrosve, YTOObl BbIAENUTL ee, a 3aTeM Ha
KHOMKe CO CTPesiKoM, YTobbl nepemMecTUTb MEepeMEHHYI0 B CMMCOK Kateropuars-
Hble KOBapuaTbl.

6. B packpbiBatoLLemMCa Cnucke V3MeHUTb KOHTpacT BblbepuTe MyHKT OTKIOHEHWS
1 oNa NOATBEPXAEHUA BbI6GOpa LLENKHUTE Ha KHOMke M3veHuTs. LenkHuTe Ha
KHonMke [Mpoao/UTb, YTOObI BEPHYTHCA B AMA/IOFOBOE OKHO Jlormctuyeckas pe-
rpeccus.

7. WenkHuTe Ha KHonke lMapameTpbl, YTOGbI OTKPbITh AMa/IOr0BOE OKHO Jloructunye-
cKkasi perpeccys: MNapaveTpel (CM. puc. 24.3).

8 YcraHoBuTe (hnaxok lpadmkn Krnaccidmkaumm a 3aTeM LeNKHUTE Ha KHOmMke
MpoaomxUTb, YTOGLI BEPHYTLCA B AMAIOrOBOE OKHO JIOMMUCTUYECKas perpeccust.

9. LWenkHnTe Ha KHornke OK, 4TOBbl OTKPbLITb OKHO BbIBOAA.

Mocne BbINOMIHEHUS Wara 5 nporpamma aBTOMaTUUYecK OTKPOET OKHO BbiBoZa. /11 NpocMo-
Tpa pe3ynbTaToB MpU HEo6XOAMMOCTU MOXHO BOCMO/b30BaTbC BEPTUKANbHOW U FOPU30H-
Ta/bHOW MonocaMmu NMpoKpyTKn. O6paTuTe BHMMaHMWE Ha CTaHAAPTHYIO CTPOKY MEHI0 B BepX-
Hell yacTW OKHa BblBOAA: €e MPUCYTCTBME MO3BOJISET BbIMOMHATL Nto6ble cTaTUCTUYECKMe
onepaumu, He Nepeksoyasch 06paTHO B OKHO pefakTopa AaHHbIX.

[MpencTtaBnieHne pe3ysibTaToB

[Janee npueeageHsl pesynbTaThbl, CrEHEPMPOBaHHbLIE MPOrpaMmmoli Npu BbINMOSHEHUW Lwara 5.

Mockonbky mMeToapl BrmtoueHme: Ol u VckntoueHune: Ol ABNAOTCA MNoLwarosbiMu, Mpu UX UC-
NoJIb30BaHUN BbIBOAUTCA HECKO/IbKO Tabnul, XapaKTepusyloLlnx KaxKAbli war 1 no3sonsto-
WKUX HarnagHo npeacrasntb cebe npouecc hopMMPOBaHMA YpaBHEHUA perpeccun. 34ecb Mbl
OrpaHNYnInChL NNLWb UTOrOBON TabNnLEeit.
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KoaAnpOBKN KaTeropuasbHbIX NEepPeMeHHbIX

Ecnn B Bawem aHanmnse UCNOMb30Ba/IMChL KaTeropmasbHble KoBapuaTbl U KOHTpacTbl, TO B Ha-
Yasie BbIBOAMMbBIX pe3y/nibTaToB OyaeT Tabnvua (puc. 24.4), nokasbiBalolias, KakKuMm o6pasom
NCXOAHbIe NMepemMeHHble (CTPOKK Tabnuubl) 661 Npeobpas3oBaHbl B CEPUIO HOBLIX MepeMeH-
HbIX (CTON6UbLI Tabnuusbl). Tak, K NpUMepy, AN NEePEMEHHOI yCnoBue, NMeloLen 3 YPOBHS,
Oblnn cchopMUpPOBaHbl 2 AOMONHUTENbHbIE NepeMeHHble (1 1 2), NpeacTaBnstowme coboin ce-
pUI0 KOHTPACTOB MeXAy Tpemsi YCIOBUAMMU.

KoaunpoBku kaTeropnanbHbIX NEpPeMeHHbIX

KoauposaHve
napameTpa
Yactora (6] (va)
ycnosus  Ha pabote 12 1,000 .000
Ha ynuiue 17 .000 1.000
enecy 17 -1.000 -1,000

Puc. 24.4. KoanpoBKM KaTeropuasibHbIX nepemMeHHbIX

O6'bep,VIHeHHble Kputepun anAa KOSCbeI/ILI,I/IeHTOB Mogesnn
O6bearHEHHbIE KPUTEPUM ON8 KOIPHULMEHTOB MOAENN NPUBEAEHbI Ha puc. 24.5.

O6befNHeHHble TeCTbl ANA KO3(hPULMEHTOB MOageNN

Xu-Ksagpar CT.CB 3Hu.
LWar 1  Lar 15,920 2 ,000
Brok 15.920 2 ,000
Mogens 15,920 2 ,000
War2 Lar 9,212 1 ,002
Briok 25,132 3 ,000
Mogens 25132 3 ,000

Csoaka 4ns mogenu

-2Log R kBagpar Kokca R ksagpar
Lar Mpasaonopnotvie n CHenna Haiimprenkepka
1 47,5013 293 a1
2 38,28% Rival ,563

Puc. 24.5. O6beIHEHHbIE KPUTEPUM /151 KO3P(ULIMEHTOB MOAEN

TpakToBKa TEPMMHOB JlaHa B KOHLLe 3TOW Nasbl.

KnaccudukaymoHHaa Taénmua

B KknaccndukauMOHHOW Tabnvue CcpaBHUBAIOTCA MNPOrHO3MpyeMble 3HAYeHUs 3aBUCUMMOINA
nepemMeHHON, paccunmTaHHble Mo YpaBHEHUIO perpeccumn, u akTuyeckne Habnopaemble 3Ha-
YyeHus (puc. 24.6). Mpu onpepeneHnn NPOrHo3Mpyemor BennyinHel SPSS BblUMCASeT BEPOSAT-
HOCTb /19 Ka&XA0ro o6bekra U Ha OCHOBaHWW 3TOW BEPOATHOCTWU MpucsamsBaeT 0O6bLEKTY OAHO
M3 ABYyX 3HAYEHUN ANXOTOMMYECKOI nepemeHHOW. Ecnm BepOATHOCTbL Okasanacb MeHee 0,5,
NMOMOLLIb OLleHMBaeTCA Kak 6ecrionesHas (3HayeHue nepemMeHHoOW nomols pasHo 0), B Npo-
TMBHOM C/lyyae — Kak nosiesHas (3HavyeHue nepemeHHOl nomoLlp pasHo 1). Kak nokasbiBaloT
[aHHble nNpasoro cronébua Tabnuubl, Ana 78,3 % 06bEKTOB pesynbTaTbl MPOrHO3a oKasancb
BEPHbLIMU.

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

MpeacTasneHvie pesybTaTos

Ta6nuua knaccudnkayuni

MNpepckasaHHoe
rovoup MpoueHT

Ha6nioneHHoe HeT ecTb KOPPEKTHbIX

LWar 1  nowmoLlp HeT 13 3 61,9
€CcTb 4 21 84,0

O6LLMIA NPOLIEHT 739

LWar2  nomoLlp HeT 17 4 81,0
ecTb 6 19 76,0

OGLLIA NPOLIEHT 783

a. Paspgenstowee 3HaveHne =,500

Puc. 24.6. KnaccndmkaymoHHas Tabnmua

MepeMeHHble B ypaBHEHUU

325

Tabnvua, npuBefeHHas Ha puc. 24.7, AeMOHCTPUPYET 3P eKTbl BKIHOUYEHUS MEPEMEHHbIX
B YPaBHEHMVE Ha KaX/OM Luare ero noctpoeHus. CTpoka KOHCTaHTa A/ KaXAOoro Liara cooT-
BETCTBYET KOHCTaHTe B O perpeccMoHHOro ypaBHeHus.

MepeMeHHbIe B ypaBHEHUU

B Crp, Owmbka Banbg, cT.cB
LWarla ycnosus 11,413
ycnosusi(1) -279 497 314
ycnosusi(2) -1,457 495 8,659
KoHcTaHTa 279 .369 570
lWar 2b  arpeccus ,652 270 5,827
ycriosus 9,842
ycnosusi(1) -447 ,559 ,639
ycrnosusi(2) -1,658 611 7371
KowctaHTa -6,210 2,735 5156

a MepemeHHas(ble) BKIOYEHHasA Ha Luare 1: ycnosus.

b MepemeHHas(ble) BKIOYEHHas Ha Lare 2 arpeccuis.

Puc. 24.7. MNepeMeHHble B ypaBHEHUN perpeccumn

TpakToBKa TEPMMHOB [aHa B KOHLLE 3TOW rfaBbl.

MapameTpbl MoAenu NpPuU UCKIKYEHNN NEePEMEHHbIX

3Hu. Exp(B)

2 ,003

1 575 757
1 ,003 233
1 450 1321
1 .016 1.920
2 .007

1 424 .639
1 ,007 190
1 ,023 002

Bce nepemMeHHble MOAENN MPOBEPAIOTCA Ha NPeAMET NX BO3MOXHOIO UCKNKOYEHNUS, N pe3y/ib-
TaTbl TAKO NPOBEPKU BKAOYaOTCA B Tabnnuy (puc. 24.8). YpOBEHb 3HAYMMOCTU A1 KaXK A0
nepemMeHHOl cpaBHMBaeTCa co 3HauMMocTbio 0,1, yka3aHHO B nosne VIcknoueHve Ananoroso-
ro okHa Jloructmnueckasi perpeccusi: MapameTpbl. ECNM 3HAUMMOCTb NMEpPEMEHHON OKasbiBaeTcs

60sblwe 0,1, NepeMeHHas NCK/THYaeTCs.

Mopaenb Npu NCKNOYEHNN YNeHa

Log Mpasgononotve N3meHeHne B -2 Log

MNepemeHHas Mopgernm Mpasgonoaotue
LWar 1l ycnosus =3L.711 15.920
LWar2  arpeccus -23.750 9212
ycnosus
-27,048 15,808

Puc. 24.8. Pe3ynbTaThbl NPoOBEPKN MepeMeHHbIX Ha BO3MOXHOCTb UCK/IHOYEHUA U3 MOAEeNn
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He BK/1lOYEeHHble B ypaBHEHME NepeMeHHble

MepemeHHble, HE BK/IHOUYEHHbIE B ypaBHeEHMEe perpeccuu, npuBeAeHbl Ha puc. 24.9. Ctonbey,
3HY. XapaKTepusyeT 3HAYMMOCTb B/IMAHUSA AaHHOIO NpeauKTopa Ha 3aBUCUMYIO MEPEMEHHYHo
6e3 yueTa BUAHUSA OCTa/IbHLIX NPEeAUKTOPOB. Hanpumep, MOXHO 3aK/lOUMTb, YTO NepemeH-
Hasi Mo/b3a He OKasblBaeT 3HAUMMOTO BAINSHUS HA MEPEMEHHYHO MOMOLLp.

MepemMeHHble, He BK/IIOUYEHHbIE BYypaBHEHUE

Bann CT.CB. 3Hu,

marl MepemMeHHble cumMnaTus 5471 1 ,019
arpeccus 7,604 1 ,006

nosb3a 3,499 1 ,061

O606LLEHHbIE CTATUCTUKN 12,005 .007

LWar 2  lNepemeHHble cumnarmnsa 3,622 1 ,057
nonb3a 2,467 1 ,116

O606LLEHHbIE CTATUCTVIKA 4,669 2 ,097

Puc. 24.9. MepeMeHHble, He BK/IOYEHHbIE B ypaBHEHME Perpeccum

dakTnyeckasa rpynnmpoBkKa 1 nporHo3npyemble BEpPOATHOCTU

[uarpamma, nokasaHHas Ha puvc. 24.10, reHepupyeTca B Ciyyae, eciM B OKHe Jlormctuueckas
perpeccysi: MapaMeTpbl YCTAHOBMEH (DNaXOK MpadmKin KaccugmKaLmn.

Step number: 2
Observed Groups and Predicted Probabilities

F
P. 6 - e
E e
Q e
n e
E 4 - H e e e
N H e e e
C H H eH e e e e
Y H H eH e e e e
2 -HH H H e eH H e e e eee-
HH H H e eH H e e e eee
HH H HH ee HHH H He H e eee
HH H hh ee HHH H He H e eee
Predicted EEET 1
Prob: 0 ,25 ,5 ,75 1

Group: HHHHHHHHHHHHHHHHHHHHHHHHHHHHH!
Predicted Probability is of Membership for ectb
The Cut Value is ,50
Symbols: H - HeT
e - ecTb
Each Symbol Represents ,5 Cases.

Puc. 24.10. Mpadmk Knaccudmkaummn
B amarpamMme Mcnosb3ytoTcs nepBble 6GYKBbI rpafaunii 3aBUCMMOI NepeMeHHOl: e (ecTb — MNo-
MOLLb OKa3aHa) U H (HeT — MOMOLLLb He 0OKa3aHa). [10 ropu3oHTa/IbHO OCU OT/I0XKEHbI 3HAYEH S

NPOrHO3MPYeMoii BEPOSTHOCTU, BblUMC/ISiEeMble MO YPaBHEHMIO Perpeccum, a no BePTUKa/IbHOW
OCY — 4acTOTbl. TakMM 06pa3oM, KaxKAblil CTONGMK Ha Anarpamme COOTBETCTBYET OnpeaeneH-
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HOI NpeAcka3aHHOM BEPOSATHOCTU, a ero BbicOTa — KOJIMYECTBY O6BLEKTOB, AN KOTOPbIX Npea-
CKasaHa JaHHasi BEpOSiITHOCTb. B cnyyae uaeansHol noructuyeckoli perpeccun Bce 6YKBbl H
OKaXyTcs neBee GYKB €, a pa3nenatb ux 6yaet BeposTHOCTL 0,5. Kak BUAHO M3 Anarpammsl,
HEKOTOpble CTONOGUKN BK/IOYAKOT B cebs 06e GYKBbI, YTO CBUAETENLCTBYET 06 OWIMOKax npea-
CKazaHusa (BbicOTa B [Ba CMMBOJIa COOTBETCTBYEeT OAHOMY 06bekTy). CMMBOMaM H B MpaBoii
yacTu gmarpaMmbl U CMMBOJIAM € B fIEBOW YacTu AnarpamMMbl COOTBETCTBYHOT HerpaBu/bHbIe
npeackasaHnss OTHOCUTENbHO OKa3aHus nomMoLln. O KonmyecTBe NpaBU/ibHbIX U HEMpPaBW/ib-
HbIX NpeAcKasaHuii NO3BOMAET CyaAUTb KnaccudumkaymoHHas Tabnmua (cMm. puc. 24.6).

TepMI/IHOﬂOFI/IFI, ncrnoJsibdyemas rnpum BbiBoAe

[anee gaHa TpakToBKa TePMUHOB, MCMO/b3yEMbIX MPOrPaMMOi B OKHE BbIBOZA U OTHOCALLNX-
cA K 06beMHEHHbIM KpUTEPUSM A1 KOI(PPULNEHTOB MOAE/N:

» LUar — meTogy BkntoueHune: Ol noHago6uioch Bcero 2 wara, YTobbl BKKOUYUTL BCE HYX-
Hble NepemMeHHble B ypaBHEHMe perpeccun. Ha camom fene nosxe B MOAe/Nb BBOAATCA
M Apyrue nepemeHHble, O4HaKO Ha AaHHOM 3Tane GyaeM cunTaTb, YTO MX BCEro Ase.

Xn-KBagpar — Xu-KBagpar wara, 610ka uam mogenn. 3To KpUTepuu CTaTUCTUYEcCKOM
3HAUYMMOCTM BO3AENCTBMSA Ha 3aBUCUMYIO NMEPEMEHHYI0 BCeX NPeauKTOPOoB 3aaHHOoi Mo-
nenun, 6noka unu wara. Ha ware 1Bce TpY KpUTEpUs MOKA3a/INCb PaBHbIMU: A1 MOAE-
N 1 Wwara notoMy, YTo Ha wware 1 OHW TOX/ECTBEHHbI, a Ans 6/10Ka U MOAEeNM noTomy,
UTO MOZEfNb COAEPXUT E€AUHCTBEHHbIN 6/10K. BOoMblune 3HAYEHUs KpUTepus X2 roBopsT
0 TOM, YTO MepBasi BK/OUYEHHass NepemMeHHast OKa3blBaeT CYLLLEeCTBEHHOEe B/IUsIHME Ha 3a-
BMCMMYI MepeMEHHY. KpuTepumn X2 wara 2 cBUAETENbCTBYIOT O TOM, UTO BK/IHOUEHUE
BTOPOI4 NepeMeHHol B MoAeNb 3HaUMTeNbHO yyJllaeT NociefHio: 06paTuTe BHUMaHne
Ha To, YTO KpUTEepWii yj MOAENN paBeH CyMMe KpUTepureB X2liara U MoAenu Ha npeablay-
Lem Lare.

» -2 Log MNpasgoonofobue — aTa BeNMUYMHA XapaKTepusyeT MoAesb U NOKasblBaeT, HACKO/IbKO
XOPOLLO OHa COOTBETCTBYET MCXOAHbIM AaHHbIM. YeM MeHblUe 3TO 3HavyeHue, Tem 6onee
afieksatHa chopmMMpoBaHHasa Moaerb.

» R kBagpatr Kokca n CHenna, R kBagpar Halimpkenkepka — npubnnxeHusa 3HavyeHus R2 no-
KasblBaloLLl e OO0 BANAHUA BCeX NPeaVKTOPOB MOAENN Ha ANCMEePCU0 3aBUCMMOW nepe-
MEHHOVA.

[Janee gaHa TpakTOBKa OCT&/IbHbIX TEPMWHOB, WUCMOJ1b3yeMbIX ﬂpOFpaMMOVI B OKHE BbiBOAa
M OTHOCALWMXCA K NepeMeHHbIM B YpaBHEHUUN perpeccun:

» B — koahULIMEHTBI PErPECCUOHHOIO YpaBHEHUS, OTpaxaroLlme BNUsAHNE COOTBETCTBYHO-
WX MPeguKTOpPOB Ha 3aBUCMMYIO MepeMeHHyl0. Tak, MepeMeHHas arpeccus okasbiBaeT
NOMOXWUTENbHOE BVAHMNE HA BEPOATHOCTb OKa3aHWs MOMOLLM.

Cra. Owwnbka — cTaHAapTHas ownbka, Mepa N3MeHUYMBOCTU KOIULIMEHTOB B.

Banbg, — KpuTepuii 3HauMmMocTn Banbaa koahduumeHTa B Ana cooTBeTCTBYyIOLLLErO MNpe-

AnkTtopa. Yem 60nblue ero 3HadyeHne (BMeCTe C YMC/IOM CTerneHeil cBo6oAbl), TEM Bbllle
3HAYNMOCTb.

» 3HY. — 3HAYMMOCTb MO KpUTepuio Banbaa.

Exp(B) —BennuunHa (eB), KOTOpPasi MOXeT MCMNO/b30BaTbCa A8 MHTeprnpeTauun pesynbra-
TOB aHa/IM3a HapaBHe C KO3 MeHTOM B (BCMOMHUTE O ABYX (hOpMax perpeccUoHHOro
ypaBHeHUs, B O4HOMN N3 KOTOPbIX MCMO/b3YTCA KO3dhduLUneHTsl B, a B apyroii — eB).
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3aBeplueHne aHanmsa un Bbixon
N3 NnporpamMmmbl

OTpepakTnpyinTe cogepXXMmoe OKHa BblIBOgAa B COOTBETCTBUM CO CBOMMW MPeLNOYTEHUAMU:
CKpOWTE NNLWHIOW MHOopMaLMio, NcrpasbTe Tabnuubl U rip. (cM. pasgen «OKHO BbiBOAA U €ro
pefakTMpoBaHue» rnaebl 2). 3a UHCTPYKUUSMM NO pefakTMpoBaHUO rpadmkoB obpaTtuTtech
K rnase 5.

Ons panbHelillero ncnosb3oBaHWUsi pelynbTaTa BCe COAEPXKMMOe OKHa BbiBOAA WM ero chpar-
MEHTbl MOXHO COXpaHUTb B haiie *.spv, aKcnopTuposaTb B APyron copmar (Hanpumep,
Word), nepeHectn B fokyMeHT Word mnu BbiBECTM Ha nedyaTb (NOAPOOGHOCTU CM. B pasgene
«CoXpaHeHue, 3KCMopT, MNEPEHOC U MeyvaTb pe3y/bTaToB» rnaBbl 2).

[ns BbIXoAda M3 MporpaMMbl BolbepuTe B MeHo daiin komaHay Bbixog,
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25 JlornmHenHbIN aHans3
Tab1mL, COoMnpsAXXeHHOCTU

329 MoHATMe nornnHeHom moaenu

330 NlornnHenHbln meToh nogdopa mogenv

331 MowaroBbie anropuTMbl BbIYNCIEHWIA

335 MNpepcrtaBneHne pe3ynbTaToB

339 3aBeplUueHne aHanmsa n BbIX04 U3 Nporpammsbl

JlornuHeliHble MoAenn MNPUMEHSIOTCA AN aHanMsa Tabul, COMPSHKEHHOCTU HECKObKUX
KaTeropuasbHbiX NepeMeHHbIX. ECnv aHannsmpyeTcs COMNpPSXKEHHOCTb ABYX TakuMxX MnepemeH-
HbIX (ABYMepHas Tab6nuua COMPsXKEHHOCTW), BMOJSIHE [A0CTAaTOYHO MPUMEHEHUS KpUTepus
X2 (cm. rnaBy 8). OAHaKo 3auyacTyl0 [AaHHble coAepXaT CyLeCTBEHHO 60/bllee YMCOo Ka-
TeropuasnbHbIX MEPEMEHHbIX, U TOrAa BU3yasibHbli aHann3 TabnuL, COMPSHKEHHOCTU CTaHo-
BMTCA HEBO3MOXHbIM. Hanpumep, BU3yaslbHO WHTEPNPETMpOoBaTb TaGnuLy COMPSXXEHHOCTU
Mos X Knacc X By3 X X066M MPakTUYeCKN HEBO3MOXHO. B MOA06HLIX CUTyaLMsaX Ha MOMOLLb
nccneaoBatensaM NpUxXoaaT NOrIMHeliHbIe MOAENN, BO MHOIOM CXOAHbIE C PerpecCUoHHbLIMU
MOAENIMU U AUCTNIEPCUOHHBIM aHaIM30M.

B aToll rnase Ans wWaMOCTpauuM MepapxXuUYeckoro NOrfMHERHOro aHanmsa Mbl UCMOJb3yem
chanin helpLLM.sav. 3TOT haiin coAepXUT HECKONbKO MOAN(NLMPOBaHHbLIE NepeMeHHble thaii-
na helpLR.sav: nepemeHHas arpeccusi npeacTasneHa B 6MHapHoOM Buae (1 — HM3Kas, 2 — BbICO-
Kas), nepeMeHHasi cumnaTus umeet Tpu kateropumn (1 — cnabas, 2 — cpefHss, 3 — CU/bHas).
MepemeHHble nomouwp (2 rpagaumn) n ycnosue (3 rpagaumm) ocTaBfieHbl 6e3 U3MEHEHUNA.
Takum 0o6pa3om, Bce nepemeHHble harina helpLLM.sav aBnstoTcs KaTeropuasibHbIMU. B 3TOi
rnaese 6yAeT NPOBOAMUTLCA NOM/IMHEMHbIN aHan3 TabanLbl CONMPSHKEHHOCTU arpeccust X cuMna-
TUS X YCNOBUSA X MOMOLL.

[TOHATUE NOrNNHENHON Moaenn

JlornuHeiHaa mMogdenb, B CYLLHOCTU, MNPeACTaBnseT co60i MHOXECTBEHHYIO PErpPecCUOHHY0
Mofieflb, B KOTOPOI KaTeropuvasbHble NnepemMeHHble M UX B3aMMOAeCTBUS BbICTYMNalT B Ka-
yecTBe NPeAMKTOPOB, a PO/b 3aBUCMMOL MEPEMEHHON UrpaeT HaTypasibHblii norapudm va-
CTOT KaTeropuii. IMEHHO WMCMONb30BaHME NOrapUgMUYECKO Mepbl 0GYCNOBIMBAET SIMHEN-
HOCTb MOZIENN. YpaBHeHVe B3auMOoAeincTBUS NepemMeHHbIX arpeccys, CUMnaTvs 1 ycnoems 6yaet
MMEeTb BUA,

In (vactoTa) =y + XA+ Xe+Xy+Xn c+Xny+Xe'y+Xn'c'y.

B 9TOM ypaBHEHUWM yacToTa —3TO YacToTa TeKyllel a4eiikiu YacToTHOM Tabnuubl, p — obliee
cpefHee BO3AECTBUS, 3KBMBAJIEHTHOE KOHCTAHTE BO MHOXECTBEHHOM PErpeccoHHOM aHan-
3e, a Kakaoe 3HadeHWe X npeacTaenseT co6oil Bo3aeicTBMe ofHON unn 6onee He3aBMCUMOWA
nepemeHHol. Tak, Xn ABAseTcs BO3AEACTBMEM MEPEMEHHOW arpeccusi, Xy U Xe —epeMeHHbIX
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YC/OBMSt U CUMMATUSI COOTBETCTBEHHO, XA C — B3aMMOAECTBUA NepeMeHHbIX arpeccus 1 cumna-
TV, XA'C Y — B3aMMO/ENCTBUA NepeMEHHbIX arpeccusl, cUuMnatus 1 ycriosus. MpeacTaesneHHas
30€ecb MOAENb Ha3blBAeTCA HACbILEHHOW, MOCKO/bKY COAEPXWUT BCEe MPeAUKTOpbl U UX BO3-
MOXHble B3aMMOZencTBMs. OAHaKO HacbllleHHas MoAefb 06bIYHO He fBASeTCA OnTUMaslb-
HOI, TaK KakK peako Bce raBHble aPMEKTbI M B3aUMOAENCTBUS OKasbiBalOTCA 3HAUUMbIMM,
Kak npaBuo, CyLLecTByoT 6onee NpeanodYTuTeNbHble anbTepHaTMBbl B BUAE HEHACLILLEHHbIX
MoZeneii, KoTopble OTPAaXatoT MW b CTATUCTMUYECKN 3HAUMMbIE TNaBHble 3)(IeKTbl 1 B3aMMO-
DelicTBUS NepeMeHHbIX.

MoAMeHIo JIOrIMHERHBIA aHa/IM3 COAePXUT TPU KOMaHAbI:

» O6LWiIi — 3Ta KOMaHAa A0MYyCKaeT BXOXAeHVE B MOAENb Mo6biX PaKTOPOB U UX B3anUMO-
OelicTeuiA 1 Npeanonaraet, 4To MccneaoBaTe/lb Nepes NpPoBefAeHVEM aHaIn3a yxe nMeeT
runoTesbl O cocTaBe MoAeNu;

» Jlorut — NpUMeHeHne 3TOol KOMaH[bl MO3BOJISIeT paccMaTpuBaTh AMXOTOMUYECKME Mepe-
MEHHble Kak 3aBUCKMble, a oAHy (MU 6osiee) KaTeropuasibHy0 NepemMeHHyl — Kak He-
3aBucuMyto. Mpu 3TOM 3aBUCUMas OMXOTOMMUYECKas MepemMeHHass MCMosib3yeTcs He Ans
NPOrHO3MPOBaHUA YacTOT KaTeropuii, a aNs pasgeneHns Bcex Kateropuii Ha Age rpynnbi.
CMbICN MOHATUS «1OMUT» pacKpbiBaeTcs B rnase 24,

» T[logbop mMogenn —3Ta KOMaHA4a NO3BOSET M3 BCEX BO3MOXHbIX HEHAChILLEHHbIX Moaenei
nono6patb Ty, KOTOpast B HaMbosbllel cTeneHn COOTBETCTBYET MCXOAHbIM AaHHbIM. Kak
npasnio, Noa6op OCYLLEeCTBASETCA aBTOMaTUYecku. B pesynbTare BbISIBNSETCSH COBOKYM-
HOCTb 3HAUYMMbIX CBA3eli MeXAy KaTeropmasibHbIMU MepeMeHHbIMU U BbIYMCAKTCA Napa-
MeTpbl P U X NOrNMHENHOW MOAENW.

B AaHHOIi rnaBe paccmaTpuBaeTcs MOCieAHuiA U3 NepeuncrieHHbIX METOAO0B, KOTOPbIi OCHO-
BaH Ha MPUMEHEHUWN MePapPXMUECKO NOrNHEeRHOW Moaenu.

JlornnHenHslin meToa noabopa moaenn

TeopeTUyeckn, U3 HacbILEeHHOW MOAENN MOXHO YAanuTb Ntobble 3/1EMEHTbI, MOMYYUB TaKNM
06pa3oM MPOn3BOJIbHYIO HEHACBILLEHHYO MOoAenb. [lasiee MOXHO MPOBEPUTbL COCTOATENIbHOCTb
3TOl MOAENN 1 B C/lyvyae HECOOTBETCTBUSI €e MCXOAHbIM AaHHbIM MepeiiTn K aHanmsy apyroi
HeHacblLeHHOoN mogenn. OfgHako 60/MbLWNHCTBO MccnefoBaTenein oTAaloT npeanoytTeHne ve-
papxXu4yeckuM SIOrNNHerRHbIM MOAENSAM, KOTOpble NMO3BOMAIOT YNOpsA0UunTL NpoLece noadopa
OKOHYaTesNlbHO cocToATeNnbHOW Moaenn. OCHOBHOW OCOGEHHOCTHI0 MepapXmMyeckux Moaenei
ABNSETCA TO, YUTO MPUCYTCTBME KAKOrO-/IMG0 B3aMMOAENCTBUSA NepeMEHHbIX 03Ha4YaeT NpucyT-
CTBME BCEX B3aMMOAENCTBUI, MMeLWnX 601ee HU3KUI MOopsaokK, U rnaBHbIX 3PGEKTOB 3TUX
nepemMeHHbIX. Hanpumep, ecnv B MoAenu NPUCYTCTBYET B3aMMOZENCTBME arpeccus X cumna-
VS, TO B Heli NPUCYTCTBYIOT rnaBHble 3MdeEKTbl NEPEMEHHbIX arpeccus M CUMMaTus; ecsv
B MOZenu MNpUCYTCTBYET B3aMMOENCTBME arpeccusi X CUMMaTUs X YC/IoBWSl, TO B Hel Takxke
NPUCYTCTBYIOT B3aMMOAENCTBUSI arpeccusi X CUMMaTusi, arpeccusl X ycrioBusi, CUMMaTus X ycno-
BUA U T. A

CylecTByeT Tpy BCromMorate/ibHbIX MeToAa, KoTopble NpeAHasHadeHbl 4015 Nnoa6opa afeksar-
Holi Mofienn. Bce OHM OKasblBalOTCS BECbMA MOMEe3HbIMU U NPUBOAAT K CXOAHbLIM pe3y ibTaTam.
TeM He MeHee OKOHuaTe/lbHbIi BbIGOP MOAENM OnpeaensieTcs He TOMbKO CTaTUCTMYECKUMMU
pesynbTataMyM MPUMEHeHus MeToda, HO M MOHWMaHWeM uccnenoBaTtesieM OCO6eHHOCTeRn uc-
XOOHbIX laHHbIX. KpaTkue onucaHus MeTofoB NpuseaeHsl Aanee, 6onee Noapo6HbIe — B pas-
nene «MpeacTaBneHne pesynbTaTos»:
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» MeToa vccneioBaHUs OLIEHOK NMapameTpoB NpefHasHayeH AN BbluMcneHus OHeHoK: na-
pamMeTpoB A1 HAaCbIWEeHHO’ Moaenv. NMoMMMO O6bIUHbLIX OLEHOK napameTpoB SPSS BblI-
uncnseT cTaHAapPTM30BaHHbIe OLEHKWU. ECNM 3HAuYeHus nocnegHnX HeBesnKW, TO OHU He
0KasblBalOT 3HAYMMOTO B/IMAHMA HA MOZAE/b U 06bIYHO UCK/IoUaloTCA.

N MeToAOM BbIYMCMEHUS YAaCTUYHOIO KpUTEepusi Xn-KBaapart B AOMOSHEHNE K OLleHKaM na-
pameTpoB Mogenn SPSS BbluMcnseTcs KpuTepuii f, xapakrepusyloLnii cteneHb COOTBET-
CTBUSA MOAEMN UCXOAHbIM AaHHbIM. [PpX MOMOLLM 3TOr0 KPUTEPUSI MPOBEPSIIOT, ABAAKOTCA
nn Bce ogHOMaKTOpPHble 3pdeKTbl, a Takke apdeKTbl 60/1ee BbICOKMX MOPSAKOB CTaTu-
CTUYECKN 3HAYNMbIMW (AHANN3NPYIOTCA KOMOGUHaLMK BceX 3(hheKTOB MepBOro, BTOPO-
ro n 6onee BbICOKMX MOPAAKOB). [pn 3TOM OTCyTCTBME 06LWle 3Ha4YMMOoCcTU 3dchekToB

BTOpPOro nopsara 'Bo'sce ‘At

3HAYNMbIMU. AHAIOTMYHO, N3 OTCYTCTBUA 0OLLEel 3HaUMMOoCTM 3pdheKTOB NOBOro nopsa-
Ka He BblTEKaeT OTCYTCTBME 3HAYMMOCTU OTAE/IbHbIX B3auMMOAENCTBUIM 3TOro nopsaka.
BcnepctBue aTuX AByx ocobeHHocTel B SPSS npeaycMoTpeHa BO3MOXHOCTb pa3fefbHOM
MPOBEPKN TN1aBHbIX 3PEKTOB 1 3(hPEKTOB B3aMMOAENCTBUIA.

» CyTb MeToAa MOLIAroBOro WCK/IOYEHUS COCTOMUT B aBTOMAaTUYEeCKOW MOAroHKe Mogenu,
3TUM OH CXOAEH C METOAOM UCK/OUYeHUs NPeauKTOPOB U3 YpaBHEHUs Perpeccun: m3 Ha-
CblLLLEHHOW MOAENM NMOCTeNeHHO UCK/oYaloTCa Te 3/IEMEHThI (MePeMeHHble U UX B3anMo-
0eicTBUS), KOTOPble HEe OKa3bliBalOT 3HAUYMMOTO BO3AENCTBMA. JaHHblli METO/ NOCTPOEHMS
MOAENN OTHOCUTCA K Mepapxnuyeckomy NornHeinHoMy MOAeNMpoBaHnio. Tak, eciv o6Ha-
PY)XEHO CTaTUCTMYECKU 3HAUYMMOE B3aMMOJENCTBUE YETbIPEX MEePEMEHHbIX, He MpoBeps-
eTcs (Ha NpeaMeT UCKYeHUs U3 MoAenu) B3aumoaeicTeme Tpex U3 aTUX NEePEMEHHbIX,
MHaye Mofenb He sBnsnachk 6bl Mepapxuuyeckoii Nno onpeaeneHuo. OKOHYaTeNbHbI pe-
3ynbTaT NOAFOHKM MOZENM Hambonee NPUEM/IEM, eC/IN BCe OCTaBLUMECS B Heli 3/1eMeHTbI
OKa3blBAOTCA CTATUCTUYECKN [0CTOBEPHLIMM.

Nepapxnyeckne NOranHerHble MOAENN OTHOCATCS K OYeHb C/TIOXHOMY pasfesny CTaTUCTUKK,
NMo3ToOMy Mbl PEKOMeHAyeM Mepes NpoBefeHeM NOrMHENHOro aHannsa o6paTuTbCs K A0-
NOSTHUTE/IbHBIM MCTOYHMKAaM.

[TowaroBble ar rOPMTMbI BbIYNCEHWUA

[0 NpyUMeHeHUs1 NOFNNHENHOrO aHanM3a 415 noadopa MOAeNM HYXHO BbIMOMHUTbL TPU Noa-
roTOBUTENbHBIX Wara. 3TW Waru No3BOAAT NOArOTOBUTL pabounii ann faHHbIX, 3anyCcTUTb
nporpammy IBM SPSS Statistics 20 1 oTKpbITb haiin (B AaHHOM cny4yae helpLLM.sav). Mowaro-
Bble MHCTPYKLUWW AN 3TOro npouecca npueeaeHsl B rnase 4 (c. 55), a nogpobHble pasbsacHe-
HUs —B rnase 2.

Mocne 3aBeplueHUs LWara 3 Ha 3KpaHe A0/MKHO MPUCYTCTBOBaTb OKHO peAakTopa AaHHbIX Co
CTPOKOM MEHIO N 3arpy>keHHbIM hainom helpLLM.sav.

AT 4 B meH0 AHanun3 BblbepuTe KomaHay JlornuHeliHbin »IMNopabop mogenn. Ha akpaHe
MOSIBUTCA OWa/ioroBOe OKHO Jlor/MHeHbIA aHarms: Moadop moaenm (puc. 25.1).

B 3TOM AMa/ioOrOBOM OKHE 3a[aloTCsi MepeMeHHble A/18 aHanM3a, a Takxe Bbl6upaeTcs Me-
ToA, NocTpoeHuss Mmogenn. Cneea HaxoAMTCsS CAMCOK BCEX MEpeMeHHbIX haiina AaHHbIX. Ans
BK/IIOUYEHMSA MEPEMEHHOM B aHa/IM3 AOCTATOUYHO BbIAE/TUTL €8 U MepemMecTuTb B nose dakTopsl,
LLLe/IKHYB Ha BepXHeil KHOMKe CO CTPEesiKoi. [aHHblli MeTof, MPUMEHUM TOMbKO K KaTeropu-
aNbHbIM MepemMeHHbIM, AManasoH KaXAoW M3 KOTOPbIX 337aeTcs KHOMKOW 3a4aTh AvanasoH.
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)
dakToB(bl):
[ wmogens... |
£ nomoup
# cumvnatvs MapameTpol
N arpeccus
# ycnosus
Konnyectso fveek: O
, , Beca sueek:
st i " M
MocrpoeHvie Mogenn
> [IOWCK UCKITHOHEHVEM: Makc. 4vcno Lwaros:
Bep. AN UCK/IKOHEHMSA.
BBecTu 3a OayH Lar
QSpoc utMeHa | CripaBka |

Puc. 25.1. [lJnanoroBoe oKHO JIOrMHEeWHbI aHann3: Moa6op Moaenv

3Ta KHOMKa OTKpbiBaeT OKHO JIOrMHENHbIA aHanm3: 3agatb auanasoH (puc. 25.2). B Hem He-
06xoauMOo 3a4aTb MUHUMA/TbHBLIA U MaKCUMaslbHbIi YPOBHU KaXKAOW MepeMeHHOol B nonsx
MuHnMmymMm n Makcumym.

E

OTmeHa  jj Cnpaska j

Puc. 25.2. [inanoroBoe OKHO JIOrIMHEeWHbIN aHanmn3: 3aaaTth AnanasoH

Mone Beca sueek ANA/IOrOBOro OKHa JlornuvHelHbli aHanus: Mog6op Modenn MCMonb3yeTcs
B TOM C/lyyae, ec/n Balla Mofgeflb COAEPXWUT CTPYKTYPHble Hynn. MOHATUE CTPYKTYPHbIX
Hyneii B 3TOWM KHWUIe He paccMaTpuBaeTcs; Npu HeobxoauMocTM obpaTuTecb K pPyKOBOACTBY
nonb3oBartena SPSS.

[nanoroBble OKHa 3afaHUsi NMepeMeHHbIX AN He pacCcMaTpuBaeMbiX B 3TOW KHUTe KOMaHz,
NornuHeliHbii »O6WMIA 1 JIOrMHENHbIR »JIoruT OTAInYalTCs TeM, YTO MO3BONAT 3a4asaTb
B KauecTBe (pakTOPOB He TOJIbKO KaTeropuasbHble, HO U KONIMYECTBEHHbIEe MepeMeHHble (KO-
Bapuartbl). TOMMMO 3TOro NPV NCMob30BaHUN NOrUT-MOAeNel Heo6XoAMMO 3aaTb O4HY NN
HECKO/bKO BUHAPHBIX 3aBUCKMMbIX NMEPEMEHHbIX, KaX4as U3 KOTOPbIX UCMONb3yeTcsi B aHam3e
ON5 AeNeHns He3aBUCKMMbIX NMePEeMEHHbIX Ha ABe KaTeropuu.

PaccmoTpuM nepekntoyaTens ocTpoeHne MOZenv, PacrnofioXEHHbIA B HUXHe yacTu guva-
NIOrOBOr0 OKHa JIorNMHelHbI aHanmns: Moa6op Moaenv. YCTaHOBKa ero B nosioxeHue Mouck
UCK/IIOUEHVIEM ONpeensieT NoCTPOeHNe MOAENM METOAOM MOLLAroBOro UCKIKYEHUS: U3 HaChI-
LLEHHO MoAenn B pesynbTaTe CepuM LIAroB MCK/0YaloTCA BCE 3/IeMEHTbI, He OKasblBatoLyue
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3HaYMMOro BAUsHUSA. MosioXkeHre nepeknoyaTens BBecTv 3a oayH War NMo3BOMSIET NOAyYnTb
Mofe/lb CO BCEMM anieMeHTamu. ECIM UCMONb3yeTcs MEeToZ, MNoLIaroBoro UCKIKYEHNs, B None
Bep. 419 UCKMOUYEHNS HY)KHO YKa3aTb BEIMUUHY 3HAUMMOCTU, KoTopas 6yaeT CNyXUTb Kpute-
pUem UCK/UYEeHUs 3N1eMeHTOB 13 Mogenu. Mo ymonyaHuio aT1o 3HaueHure p = 0,05, 1 Hepeako
OHO ycTpavBaeT uccnegosateneii. Mog warom NoHMMaeTcs yaaneHvue ouepenHoro anemMeHTa
13 MOZEeNu; B Home Makc. YMC/O LLIAroB Bbl MOXeTe 3a4aTb MakCMMaslbHOe KO/IMYeCcTBO Laros,
0N TOro YTOo6bI Npoleaypa NPUHYAUTENBHO NPeKpaThia NPOLLECC UCKIHYEHNS NPeanuKTOpPOoB.
Mo yMOnYaH1Io MakcMMasibHOe Ync/o waroe pasHo 10.

lMocne TOro Kak MeTof, NOCTPOEHUS MOAENN N NepeMeHHble, BXOAsLMe B ee COCTaB, 3aaHbl,
MOXHO MepexoanTb K ornpeaeneHunto Apyrux napaMmeTpoB KOMaH4bl, MCNO/b3ys KHOMKKW lMapa-
MeTpbl 1 Mogerb.

Mpn wenuke Ha KHOMKe [lapameTpbl OTKPbIBAETCA ANA/IOrOBOE OKHO JIOM/IMHENHBIA aHauns:
MapameTpbl (puc. 25.3). OHO MNO3BOMSET HACTPOWUTbL MapameTpbl FreHepupyembiX KOoMaHaoMn
WTOrOBbIX AaHHbIX, a TakXe 3a4aTb HEeKOTOpble TEXHUYECKME acreKkTbl ee BbINOMHeHus (No-
cnefHWe B 3TOM KHUre He paccMmaTpuBaloTcs). YcTaHOBKa haxka YacToTbl BK/OYaeT B BbIBO-
AONMble faHHble Tabnmuy YacToT modenu, a donaxka OCcTatkm — pa3HOCTU Mexay (haKTUYecKu-
MW 1 MPOrHO3MPYeMbIMU YacTOTaMW, PaccunuTbiBaeMbIMU NPU MOMOLLM MOAENN.

JlornuHerHbI aHanus; I'IapameTT % in
BbiBEeer ... Fpad nK---------

i bactoTbl)j CJocTaTKu

W OcTtatku J ‘

Xoigecn AN HaCbIWEHHON MO A e NN ---------mmn

0 OueHku napameTtpos C :JlaBnvua <

rKpwepun MOAENN —  --=e---eeemm

Makcrmym nTepaumii: 120 |

!CxoAnMocTb: Mo ymonuaHuio T
[AenbTta:
MpoponmknTs OTmeHa CnpaBka

Puc. 25.3. inanorosoe okHO JIOrNMHEVHbIA aHanus: MNapaMeTpbl

Hepenko ncnonb3yrotea diaxky OueHKM napaMmeTpos 1 Tabnuua ceasn. [1a HacbIweHHOoM Moae-
NN 3TU (hnaxKn NO3BONAAIOT BK/IOUYNTL B BbIBOAMMbIE AaHHbIE OLIEHKN MapamMeTpoB, YTO MOXET
ObITb MONE3HO NPV BbIGOpe MOAeNu, U TabnuLy accoupaLnii, cogepatlyo kputepum y! ans scex
rnaBHbIX 3pPeKTOB 1 B3aumogdeiicTBuii. Oba dhnaxkka npu UccnegoBaHUM HacbILLEHHON MoAenn
pekoMeHAyeTCs OCTaB/IATb YCTaHOB/IEHHbIMU. ECNK Xe AN aHanmsa HeobxoaMMa HeHachILLLeHHas
MoZerb, BKAYaoLwas B cebs /Mlb HEKOTOPblE B3auMOAENCTBUA M (haKTopbl, TO, LLEe/IKHYB Ha
KHOMkKe Mogenb, cnegyeT OTKPbITb AManioroBoe OKHO JIornnHenHbIi aHann3: Mogenbs (puc. 25.4).

Ecnn nepekntoyatens 3agaTb MoAefb YCTaHOBUTL B NOJIOXeHMe HacTpavBaemasi, TO MOXHO
BblIGUpPaTb NepemMeHHble B crincke ®akTopbl. PackpbiBalOLMIACS CAUCOK B LIEHTPE OKHa MO3BO-
nseT BbIGpaTh OAMH U3 TUNOB WX B3auMoAeNCcTBUiA: [naBHble adydpeKkTbl, Blaumopeiictane, Bce
2-thakTOpHble, Bce 3-chakTopHble, Bce 4-hakTopHble U Bce 5-thakTopHble. MOCKObKY KOMaHOa
NornunHeiiHbii »MNogbop Moaeny CTPOUT nepapxmyeckue Moaenu, npu Boibope B3avmopgenctave
BCE B3aMMOEeNCTBUSA 60/ee HU3KMX NOPSAAKOB BKAKOYAKOTCA B MOAENb aBTOMAaTUYECKN.
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LlenkHnTe Ha KHOMKe 3aAaTb AvanasoH, YTOObl OTKPbLITh AMasioroBoe OKHO Jlornm-

HelMHbI aHarm3: 3a4aTb AvanasoH (cM. puc. 25.2).

2 B none MvHumym BeeauTe umcno O, HaxkmuTe KnaeuLy Tab, UTOGLI NePeMecTUTb
chokyc BBOAA B Mnose MakcumyM, BBEAUTE UMCAO 11U LENKHUTE Ha KHoMke [Mpo-
[LO/DKATb, UTOBbl BEPHYTLCS B AUA/IOTOBOE OKHO JIOr/MHElHbI aHanms: Moabop
Moaenn.

3. NosTOpUTE MepBble TP AENCTBUA ANS NEPEMEHHbIX CUMMATKSA, arpeccus U yco-
BUSA, NCMOMb3YA ANA 3afaHNS 3HAYEHUI NepeMeHHbIX CUMMaTus 1 YC/IoBME Yncna
1w 3, a ona 3aaaHnsa 3Ha4YEeHNIA NepemMeHHoM arpeccus uncna 1um 2.

4. LenkHUTe Ha KHoMKe NapamMeTpbl, YTOGbI OTKPLITH AMANIOroBoe OKHO JlornvHeli-
Hbli aHarms: MapameTpbl (cM. puc. 25.3).

5. YcraHosuTe hriavkkn OLEeHKM napameTpos 1 Tabnuua CBAsn, a 3aTem LUESIKHUTE Ha
KHOrKe MNpoao/mUTb, UTOGbI BEPHYTHLCS B ANa/IOrOBOE OKHO JIOMMHENHBIA aHa3:
Moagbop moaenw.

6 LlenkHuTe Ha kHorike OK, UTo6Gbl OTKPbLITH OKHO BbIBOAA.

Mocne BbIMOMHEHUS Wara 5 nporpaMma aBTOMaTUYecK OTKPOET OKHO BbiBoAa. [ NPOCMo-
Tpa pe3ynbTaToB MPU HEO6XOAMMOCTU MOXHO BOCMO/1b30BaTbCs BEPTUKA/IbHOM UM FOPU30OH-
Ta/IbHOW Nofiocamu NMPOKPYTKU. O6patuTe BHUMaHME Ha CTaHOapTHYH CTPOKY MEHIO B BEpX-
Hell YacTM OKHa BblBOZA: €e MPUCYTCTBME MO3BONSET BbIMOMHATL MHOGbIE CTATUCTUUYECKME
onepauuu, He nepeksoyasc 06paTHO B OKHO pefakTopa AaHHbIX.

[MpencTtaBnieHne pe3ynbTaToB

B aToMm pasgene NpuBoASATCS (hparMeHTbl AaHHbIX, FeHEPUPYEMbIE MPOrPamMMOii NPY BbINOHEHUN
wara 5. HanomuHaeMm, 4TO, €C/IM BbIBOAUMbIE [laHHble 3aHUMAIOT C/IMLIKOM MHOIO MECTa, OHM
NpeAcTaBneHbl B OKHe BbIBOAA /MLLb YacTUYHO. B 3TOM c/lyyae B TOM MeCTe OKHa BbIBOAA, B KO-
TOPOM CKPbITbl JONOMHUTESbHbIE IaHHbIE, MPUCYTCTBYET 3HAUOK B BUAE KPACHOIO TPeyro/lbHUKa.
UTOGbl YBUAETL TakMe pesynbTaTbl MNOMHOCTLIO, ABKA! WENKHUTE HA MMEIOLLEMCS hparMeHTe.

MpoBepKa Ha pPaBeHCTBO Hy/0 B3aumoaelicTBuii
nopsaka K n 6onee BbICOKOro nopsigka

B Tabnuue, NpvBeaeHHOR Ha puc. 25.5, NpeAcTaB/eHbl pe3y nbTaTthl NPOBEPKM 3 deKTa OT B3au-
MOAENCTBUIA yKa3aHHOIo M 60/ee BbICOKOro MopsakKa U OTAeNbHO — TO/IbKO YKasaHHOro rno-
pagka. Ons NpoBepKu UCMONb3yloTCA ABa BapuaHTa Kputepus x2- 06a KpuTepusi OLLeHMBaIOT,
SBNAIOTCS NN OXMaeMble YaCTOTbl B siuelikax /171 COOTBETCTBYIOLLEN MOAENN 3HAYMMO OT/InYa-
IoLWUMUCA OT HabMoAaeMbIX YacToT UK HET. ECM OTnYMe 3HAUYMMO, rmnoTesa 06 oTCyTCTBUN
B3aMMO/eNCTBUA OTBEPraeTcs M [eN1aeTcs BbIBOA, O CBA3M COOTBETCTBYHOLLUX NEepPeMeHHbIX.

PaccmoTpym nepByto YacTb Tabamubl AhdekTol K-ro nopsiaka n 60nee BbICOKMX MOpPAAKOB. Mo-
cnefiHAsA cTpoka aToli yacTn Tabnmubl COOTBETCTBYET YETBEPTOMY MOPSAKY B3auMOAeACTBUS
(3HaueHuMe B cTonbue K paBHO 4) U xapakTepusyeT o6Wnii (CymmapHbIii) ahheKkT OT B3anMo-
LelicTBMIA YeTbipex 1 6ornee nepemMeHHbIX. BoblIOM ypOBEHb 3HAYMMOCTU U HU3KOE 3Hauye-
HVe X2roBOPAT O TOM, YTO B3aMMOAENCTBME BCEX YETbIPEX MEPEMEHHbIX He OKa3blBaeT Cyllle-
CTBEHHOrO B/IMSIHUA Ha MoAefb. To Xe KacaeTcs B3aMOAENCTBUA TPETLEro N 60ee BbICOKMX
nopsakoB. MPOTUBOMONOXHBIA BbIBOA, MOXHO cAenatb 06 OCTa/lbHbIX B3aMOAENCTBUAX: X2
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BO3pacTaeT, a 3HaUMMOCTb Y6bIBaeT Cc y6biBaHMEM mnopsaka. MNepsbie ABe CTPOKU CBUAETENb-
CTBYIOT O TOM, YTO Cpeay BCeX B3aVMOZENCTBUIA HM3KOro nopsaka MMelTces Takue, KoTopble
0KasblBalT Ha MOAE/b 3HAUMMOe BNUSHMKE.

A pekTbl K-ro nopsagka n 6onee BbICOKUX NOPALKOB

OTHoOLeHVe
npasgonoao6tus MnpcoHa Yncno

K Cr.ce. Xn-kBagpar 3Hau Xn-kBagpar 3Hau vTepaumii
AhbpekTbl K-ro nopsiaka nn - 1 3B 58,726 .007 52.609 .023 (0]
6onee BbICOKMX MOPSAKOB 2 29 54,241 003 47.940 015 2

3 16 21.784 150 17.649 .345 4

4 4 397 083 212 995 4
AhpekTbl K-ro nopsakal 1 6 4.486 ,611 4,669 .587 (0]

r 13 32,456 .002 30201 004 0

3 12 21,387 .045 17,437 134 0

4 4 .397 .983 212 .995 0

Uuncno cTeneHeit cBo6opl, MCMOMb30BaHHOE B AaHHBIX KpUTEPKSX HE 6bU10 CKOPPEKTUPOBAHO Ha Hasnive
CTPYKTYPHBIX WM BbIGOPOUHbIX HyNel. Kputepum, OCHOBaHHbIE Ha JAHHOM YKC/e CTerneHeli CBo60Ab!, MOryT 6biTb
KOHCEpBaTUBHBIMA

a Pe3synbTaTbl TECTOB 3(PEKTOB KO 1 GO/EE BLICOKVX MOPSAKOB PABHbI Hy/Ito

b Pe3ynbTarhl TECTOB 3(hPEKTOB K0 NOPsiAKa PasHbI Hy/ito

Puc. 25.5. MNpoBepka ahhekTa OT B3aMMOAENCTBUIA pa3HbIX NOPSAKOB

BTopast 4acTb Tabnuubl Ha puc. 25.5 IhdeKkTbl K-ro nopsaxka npoeBepsieT Ha PaBeHCTBO Hy/0
TOMbKO 3hheKTbl 3aA4aHHOro nopsiaka. CoOOTBETCTBEHHO, 3[1eCb XapaKTepU3yTca B3aumoaeii-
CTBMSA TO/NIbKO YKa3aHHOro nopsgka. Kak MOXHO BueTb B CTon6Le OTHOLLeHWe npasaorno-
[06Us, 3HAaUMMOe BO3AEliCTBME HA MOAENb OKa3bliBalT B3aMMOAENCTBUA BTOPOro U TPeTbero
NopPsAKOB.

Janee gaHa TpakTOBKa TEPMUHOB, MCMNO/b3YEMbIX MPOrPaMMOi B OKHE BbIBOAA:

» K — nopsagok B3amogencteuii. B pasgene ans nopsgka K u Bbiwe: 4 — nopsgok 4
v Bbllle, 3 — Nopaaok 3 1 Bbiwe U T. 4. B pasgene 1onbko Ana nopsgka K: 1 — nopaaok
1, 2 —nopsagok 2 N T. 4.
Cr. CB. — UNC/O cTeneHel cBo6oabl AN COOTBETCTBYIOLLUX B3auMOAECTBUIA.

OTHOLWEHVE NpPaBAONoaobus, Xn-keagpar — KpuUTepuii X2 ans onpeaeneHns BeposaTHOCTU
TOro, 4to 06LWKMiA 3hheKT OT COOTBETCTBYHOLLUX B3aUMOAENCTBUI paBeH Hynto (Mo 3amblc-
Ny ero aBTOpoB, 605€ee «NpaBAoNoA06HbIN», YeM KpUTEpUin Xn-keagpar MNmnpcoHa).

» T[pcoHa Xu-KBagpar — KpUTepuii X2 Ans onpefeneHns BepPOSTHOCTU TOro, 4TO 06LMii
3a(PHeKT OT B3aMMOAENCTBUIA paBeH Hy/io.

N 3Hay. — 3HAYMMOCTb, BEPOATHOCTb TOrO, YTO OGN 3P EKT OT COOTBETCTBYHOLLUX B3au-
MOAEWVCTBUIA paBeH HyN. Uem MeHblle BEpPOATHOCTb, TeM 60sbliee BAUSIHUE 3ekT
OKasblBaeT Ha MOAESb.

» Uucro utepaupii —umncnio ntepauuii ANa BbIYMCNEHNS 3HAUYEHUIA X2-

[MpoBepKa YaCTHbIX B3anMOCBS3€e

Ha puc. 25.6 npuBeaeHbl KpUTEPUN X2 A1 KaKA0ro U3 BO3AENCTBUI HacbILLEeHHOW Moaenu.
Bo3aelicTBMS C BbICOKMM 3HAUYEHVEM X20Ka3biBalOT 3HAUMMOE B/IUSIHME HA MOAESb, YEM HUXE
3HaueHne X2>TeM HMXe 3HaAYMMOCTb. B AaHHOM MpuUMepe FNaBHble 3PMEKTbI NepeMeHHbIX
He ABNSATCSA CTAaTUCTUUYECKM 3HAUYMMbIMM, @ K 3HAUMMbIM MOXHO OTHECTU [BYX(AKTOPHbIe
B3aMMOENCTBUS MOMOLLUp X YC/IOBME M MOMOLLS * CUMMaTWUs, a TakXe B3anMMOofeiicTBue Tpex
nepemMeHHbIX MOMOLL X CUMMNaTUs x arpeccus. MOoCKO/IbKY 3TK YacTHble KpuTepun X2He obsiza-
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TE€NIbHO ABNMAKTCA HEe3aBUCUMbIMU, NX O0/14 B NTOFOBOM 3Ha4eHUn f Ana HaCbILLI.eHHOVI Moae
TN MOXET oTNIin4daTbCAa OT X A0/IN B N'TOTrOBOM 3Ha4YeHUN B HEHaCbILU|eHHOI7I mMoaenu.

YacTHble B3aMocBA3n

YacTHbIi Yncno
SchdpexT Cr.ce. Xn-kBagpar 3Hau. vTepaumii
rnomMoLLp*crMmnaTms*arpeccus 2 6,288 ,043 3
rnoMoLypYMMnaTnS’ycnosus 4 ,001 ,999 5
roMoLLp*arpeccvsa*ycnosms 2 ,545 762 5
cumnarms*arpeccus*ycnoBsus 4 2441 ,655 6
MOMOLLp’ cuMnaTUa 2 7,430 ,024 3
romoLLp*arpeccus 1 1,956 162 4
cuMnaTms*arpeccuys 2 1,944 ,378 4
MOMOLLI*yCrnoBus 2 16,593 ,000 3
cvmnaTus*ycrnoevs 4 2,277 ,685 3
arpeccus*ycnosus 2 1,230 A1 4
MOoMOLLp 1 ,348 555 2
cumMnaTrus 2 1,605 448 2
arpeccus 1 1,398 .237 2
yCroBuist 2 1,134 567 2

Puc. 25.6. MNpoeepka YaCTHbIX B3aMMOCBS3eN

[anee naHa TpakTOBKa TEPMUHOB, MCMO/b3yEMbIX NMPOrpamMmoii B OKHe BbiBOAA:
» Cr. cB. — umnCno cTeneHeli cBO6OAbl COOTBETCTBYHOLLEro adheKTa.
» YacTHbI X1-KBagpaT — KpUTepuin X205 oTaenbHoro addekra.

» 3Hay. — cTaTucTnyeckas 3Ha4MMOCTb, BEPOSATHOCTb TOrO, YTO Be/IMYMHA SCbeeKTa paBHa
HYNt0. YeM MeHbLLe BEPOATHOCTb, TEM 6osnbllee BAUSIHUE S(bd)eKT OKa3blBaeT Ha MoAgesb.

» Uncno utepaumini — YMCno UTepaumii ANa BblYMCNeHNst COOTBETCTBYHOLLLEN CBA3MW.

OueHkn napameTpoB MOAeNMn

dparMeHT pes3ynbTaToB, MNPEACTaBNEHHbIA Ha puc. 25.7, COAEPXUT OLLEHKM MapameTpoB,
npeacraensolWmne coboii 3HavyeHUs X U3 NIOMIMHEHOro ypaBHeEHUs ONs TpexdaKTOpHOro
B3aMMOZENCTBUSI MOMOLL x CUMMATUA x arpeccus M ABYX(AKTOPHOro B3aMMOAENCTBUS Mo-
MOLLpb X ycnoBus. MO YpPOBHIO CTaTUCTMYECKONM 3HAYMMOCTU MepBOe M3 yKasaHHbIX B3aMMO-
nelicTBniA NpubnmxaeTcs K CTaTUCTUYECKM AOoCcTOBepHOMY (p < 0,1), a BTOpOe CTaTUCTUYECKU
poctoeepHo (p < 0,05). MockosibKy cyMMa BCexX MapamMeTpoB A0/HKHA ObiTb paBHa HyMlo, Ha
OCHOBE MOJIyYEHHbIX [AaHHbIX MOXHO BblUMCAUTL Apyrue. Tak, B HUXHEN CTPOKe M MpaBoMm
cTonbue Tabn. 25.1 nokasaHbl 3HA4YeHUA X, BblYMCNEHHbIE Ha OCHOBE MpPeACTaB/IEHHbIX pa-
Hee JaHHbIX A5 B3aMMOAENCTBMA MOMOLLb X YCMOBUSi MCXOAA U3 TOro, YTO CyMMa 3HauvyeHui
B CTPOKax u ctonbuax AomkHa 6biTb pasHa O.

OLEeHKM NapamMeTpoB

95% [oBEPUTENbHBIA

VHTepBas
OhchexT MapameTp OueHka olmbka z 3Hau. rpaHvua rpaHiua
rnomowp"cumnarms* - 1 -.286 .258 -1,108 .268 -791 .220
arpeccys 2
443 .236 1881 ,060 -.019 .905
MOMOLLIb'YCIOBUA 1 .037 ,246 ,150 831 -446 .520
2 483 .239 2,026 043 .016 51

Puc. 25.7. OueHk1 napameTpoB Moaem
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Ta6bnuua 25.1. NMpumep KOAMPOBaHUA B3aMMOLENCTBUA

YPOBHY NepeMeHHOol «NMoMOLLb» YPOBHW NepeMeHHOol «cuMnaTus»

1 2 3
0 0 0369 0,4833 -0.4798
1 -0,0369 -0.4833 0.4798

Mony4eHHble OLEHKN MOXHO MCNO/b30BaTh A1 MHTepnpeTaumn pacnpeneneHms yactoTt. Ha-
npumep, 13 Tabn. 25.1 (HWXHAA CTpOoKa) BUAHO, YTO NMPU Hanbo/blIEM YPOBHE cumnaTun (3)
MOMOLLb OKa3bIBalOT Yalle. Ho nydwe ans aTnx ueneii Mcnonb3oBaTb TabanLbl COMPSHKEHHO-
CTW, BOCMNO/Ib30BaBLUNCb KOMaHAOoM OnucarenbHble CTaTUCTUKA »TabnmLbl CONPSHKeHHOCTN.

[anee naHa TPakTOBKa TEPMUHOB, MCMO/b3yEeMbIX NPOrpamMmoli B OKHe BbIBOAA W OTHOCALLMUX-
€Sl K OL|EHKaM MnapameTpoB MOAENN:

» [apameTp — HOMep napameTpa. Hymepauusi napaMeTpoB NPOU3BOAUTCS OT HaUMEHbLUNX
3HaYeHN He3aBUCUMbIX NepeMeHHbIX K Hanbo bLNM (B KayecTBe npumepa KoAnpoBaHUS
B3aMmopencTemin (cm. Tabn. 25.1)).

OLeHKa — OLieHKa KoaghuLnmeHTa X B NIOMIMHENHOM ypaBHEHUN.
CraHg, olwmnbka — cTaHAapTHas OWMGKa, Mepa N3MEeHUMBOCTU OLLEeHKU KoahpuLmeHTa.

Z — 2-3HavyeHune KoahpurymeHTa. 3HavyeHus 6onbie 1,96 (MeHble -1,96) cTaTUCTUYECKN
[OCTOBEPHBI (MMEIOT YPOBEHb 3HAUMMOCTU MeHbLue 0,05).

3Hay. — cTaTucTMYeckas 3HaYMMOCTb OLLEHKMU.

95 % [oBepuUTeNbHbIA MHTEPBAST — IFPaHnLbl MHTEpPBasa, B KOTOPLI/ hakTnyeckoe (He npu-
6nvKeHHOoe) 3HaYeHne KoahuumeHTa NonagaeT ¢ BEPOATHOCTbIO 95 %.

06paTHoe nowarosoe NCKs/4vYeHune

Pe3ynbTatbl 06paTHOro MOLIAroBOr0 MCKAKOYEHUA ABASAOTCH, MNOXanyi, Hambonee BaXKHbl-
MU cpean OCTa/lbHbIX, MOCKOJIbKY Aal0T NpeacTaBfeHne O Hanboree COCTOATE/IbHOW Moaenuv
(puc. 25.8). B npeacTtaBneHHOM (hparMeHTe pe3y/ibTaToB COAEePXKAaTCs KPUTepum X2>nx 3Ha-
YAMOCTM U BCe B3aMMOAENCTBMA, y4yacTByHOLLME B MPOLLECCE MOLLAroBOro WMCK/KYEHUs Ha
warax 5-7 (waruv 1-4 gns 3KOHOMUKM MecTa onyuieHsbl). Npouecc NowaroBoro NCK/IYeHns
HaunHaeTcsi C HacbiweHHoOW Mogenn. CHavana SPSS BbiuMcnseT 3HavyeHue '£ Ana Moaenwu,
BK/lOYaloLL el B cebs B3anMoaencTBmS YeTBEPTOro 1 601ee HN3KMX NOPALAKOB (BKAtOYasa rnas-
Hble 3a(ppekTbl), 3TO 3HaYeHUe paBHO O, MOCKOJIbKY M3HaYa/IbHO MOAesb ABNSETCA HacblLLeH-
Hol. [lanee ycTaHaBNMBaeTCA, UTO MNPWU UCK/IOYEHUU B3aUMOAENCTBUSA 4YeTBEPTOro nopsaka
M3MEHEHNE BEINYMHBI X2 HE3HAYMMO, N UCKIDYEHWE MPOU3BOAUTCA. 3aTeM aHanmsupyeTcs
MoAefb, COCTOosLLLas U3 B3auMOeicTBUA TPeTbero n 60osee HU3KNX NOPSAKOB, U3 MOLENN UC-
KM0YalTCA He3HaunMble B3amoelicTBMA. Becb npouecc 3aHMMaeT 7 waros, U B pe3ynbTare
dopmMmupyeTca nepapxmyeckas MoAeslb, B KOTOPYK BXOAAT B3aMMOAENCTBMA MOMOLLb x CUM-
natma x arpeccus M nomoulp x ycriosus. Ob6a B3aMMOAelrCcTBUA CTaTUCTUYECKU A0CTOBEPHbI.
3HaueHVe KpuTepus X241 BCei mogenn coctasnaeT 13,268, unciio cTeneHein cBo604bl paBHO
20. CnenyeT OTMETUTb, YTO KpuTepuin X2 ANs BCE MOAENN OLLEHMBAET pacxXoxaeHue mexay
Habna4aeMbIMU YacTOTaMu B UCXOAHOW Tabnvue cOonpsyXeHHOCTU U OXMAEaeMbIMU YacToTa-
MW, BbIYMCNIEHHbBIMW MPU MOMOLLM MOAENMN.
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MowaroBblii oTYET

Cr Yucno
Larb chchekTbl Xu-kBagpar  c8.  3Hau. vTepaumii
5 eHepupyemb! KnaccbiO rnomMoLLb*cuMnaTus*arpeccus,
MOMOLLI*YCoBuS, 12,122 18 841
arpeccus*ycroens
3dhcheKT yaaneHms 1 romMoLLB*cUMMNaTus*arpeccus 11,939 2 ,003 4
2 MOMOLL*YCNoBUSA 16,440 ,000 2
3 arpeccus*ycriosus 1,146 2 564 2
6 leHe el accbl0 i *
HepyrpyeMb! K1acchbl noMoLLp*cMnaTvs*arpeccus, 13268 20 866
MOMOLLI"YCroBUS
AhchexT yaaneHvs 1 MoMOLL*CMNaTUs*arpeccvs 11.944 2 003 3
2
MOMOLL*YCNOBUS 15,920 2 ,000 2
7 ['eHeprpyembl KnaccbliO rnomMoLLp*cuMnaTus*arpeccus, 13,268 20 866
MOMOLL"YCrI0BUA

a. '3hdheKT yaaneHms' -ato nsmeHeHne Xv-kKeaapar B pesynbTtare yaaneHus adpeta us mogenn

b Ha kaxxzom Luare yaanseTcs athipeKT ¢ HanGO/bLLIVM YPOBHEM 3HAYMMOCTM OTHOLLIEHUS MPaBAOMNoAo6ys, Npu
YC/IOBUW, YTO YPOBEHb 3HAUYMMOCTM MNpeBbIaeT ,050

C. BbIBOASTCS CTATUCTVKV HaWyuLLel MOAENM Ha KaKAOM LLare roc/e Hysiesoro.

Puc. 25.8. HekoTopble pesynbTaTbl 06paTHOMO MOLLArOBOro UCK/IHUEHMS

MocKoNbKy pesynbTaT OKasasics He3HauyMMbIM, CO3flaHHas MoAeNb afeKBaTHa WCXOAHbLIM
OAHHbIM: OXW3aeMble B COOTBETCTBMM C MOAE/LIO YacTOThbl BMOJIHE TOYHO COOTBETCTBYHOT
HabnogaemMbiM yacToTam. [Nna cofepaTenbHOW MHTepnpeTauumn Moaenu cnenyeT ob6pa-
TUTbCA K 3HAYMMbIM KOMMOHEHTaM MOAENN, B AAHHOM c/fiyyae K Tabimuam COMpshkeHHOCTU
MOMOLLL X CUMMATUs * arpeccysl U MOMOLL X YC/IOBUS.

3aBeplleHne aHanmsa 1 BbiXon
N3 NporpamMmmel

OTpepakTnpyiiTe coaepXnMmMoe OKHa BbiBOJa B COOTBETCTBMM CO CBOMMW NpeArnovTEHUSAMU:
CKpOITEe NNWHIOKW MHOPMaLUIo, ncripaBbTe Tabnmupbl 1 Np. (cM. pasgen «OKHO BbiIBOga U €ero
pepakTMpoBaHue» rnaebl 2). 3a UHCTPYKUMSAMU MO pefakTMpoBaHUO rpadmkoB obpaTtuTtech
K rnaee 5.

[Ansa panbHeliero Mcnonb3oBaHWA pe3ynbTaTa Bce COAEPXKMMOe OKHa BblBOAA UMK ero dpar-
MEHTbl MOXHO COXpPaHWUTb B hainie *.spv, aKCNOPTUPOBaTb B APYyrow dopmar (Hanpuwmep,
Word), nepeHectn B gokymeHT Word wnam BbIBECTM Ha nedvaTb (NOAPOOHOCTM CM. B pasgene
«CoxpaHeHne, 3KCNOPT, NEPEHOC U NneyaTb pe3y/bTaToB» B rnase 2).

[nsa BbiXxoAa M3 nporpamMmmsl BbiGepuTe B MeHio ®aiin komaHay Bbixo.
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26 AMOS: MogenunpoBaHue
CTPYKTYPHbIMN YpPaBHEHUAMMU

341 SEM n gpyrue metoAapbl

343 OcobeHHOCTU K aTanbl SEM

345 dopmupoBaHUE MOAENN U ee UAeHTUMKaL NS

348 OueHKa, NpoBepKa COracoBaHHOCTU N KOPPEKLUA MOoA4enn
353 TpeboBaHUA K AaHHbIM

356 MowaroBble anropuTMbl BblYNCAEHNN

y KoHnpMaToOpHbIA haKTOPHbIA aHanu3
N  CTpyKTypHas mopaenb

379 MNpencrtasneHve pesynbTartos
y KOH(MunpmaToOpHbIi (haKTOPHbLIA aHanms3
N CTpyKTypHas mopnenb

384 TepMUHONOrNA, Ucnosibyemas Npu BbiBOAE
386 3aBeplueHne aHanmsa n BbIXo4 13 Nporpammsbl

AMOS (Analysis of Moment Structures — aHanu3 CTPYKTYpP MOMEHTOB), C OAHOV CTOPOHbI,
ABNSIETCS CAMOCTOSITE/IbHOW NMPOrpaMmMoii, KOTopas MOXeT paboTaTk € AaHHbIMWU ApYrux dop-
MaToB, Hanpumep Excel, ¢ gpyroi — Npu MHCTaNNALUN UHTerpupyeTcs B 060/04Ky npea-
BapuUTeNbHO YCTaHOB/IEHHOM nporpammbl IBM  SPSS kKak oguH u3 ee mogyneii. MNpu atom
B MeHI AHann3 nosenseTcs NyHKT IBM SPSS AMOS. 3ToT mMoAay/b peannsyeT 0cobyto MeTo-
[0NOrvio aHannsa AaHHbIX, KoTopas HasbiBaeTca SEM (Structural equation modeling — mo-
[enupoBaHne CTPYKTYPHbIMU YPaBHEHUAMMN), TaKKe U3BECTHYIO KakK CTPYKTYpHOe MoAennpo-
BaHWe, aHa/IM3 KoBapuauMOHHbIX CTPYKTYP, WKW Kay3albHOe MOoAenvpoBaHue. 3TOT NoaxXop,
OCHOBaH Ha MHOXECTBE XOPOLUO M3BECTHbIX METOA0B, TAKMX KakK Koppenauuns, MHOXeCTBEH-
Has perpeccus, hakTOPHbIX aHanns, obLune NUHenHbIe MOAeNN (AUCNEePCUOHHbIN N KoBapua-
LLMOHHbLIV aHann3). OfHaKo, ABMSACL KOMOUHaLMENn U pasBUTUEM MepPedynCceHHbIX MeToA0B,
SEM no cBOMM BO3MOXHOCTSIM aHann3a AaHHbIX JaleKO BbIXOAMUT 3a UxX npegensl. Euie ogHo
npuHumnuansHoe oTamMume SEM OT npefllecTBylOLLMX METOAO0B 3aK/tovaeTcs B TOM, YTO ero
MeToA0/10rva B 6OSbLIEN CTEMEHM OCHOBaHa Ha OeAYKTMBHON fornke (KOHMUPMaTOpHOW),
HeXesM Ha UHAYKTUBHOM (3KCMN0paTOpPHOIA): OHa NpeanonaraeT npeasapuTesisHoe NocTpoe-
HVe CTPYKTYPHOW MoAenn HanpasfieHHbIX W HeHarnpasfeHHbIX CBA3EN MeXay Mn3yvyaembiMn
KOHCTPYKTamMMn C LeNbio ee fanbHenle npoBepKM Ha COOTBETCTBME SIMMUPUYECKNM OaHHbIM
1 Koppekunu cpeacrtsamm SEM.

AMOS paspaboTaH TakmM 06pa3oM, YTOObl B MaKCUMaslbHOM CTeneHn 06NeriynTb NpuMeHe-
Hve SEM — MeToAa, KOTOpbI/ 4acTO BOCMPUHMMAETCA KaK Ype3MepHO CMOXHbI U HeOCTyr-
HbI ANs nocTkeHus. WccnenosaTens, 06nafatoLlWmii Nnilb NOBEPXHOCTHOM CTaTUCTUYeCKO
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NoAroToBKOW, MOXeT co3fasaTb, MOAUMULMPOBATL U NMpocMmaTtpmeatb Mogenn SEM B Buae
HarnsgHbIX Auarpamm, UCNosb3ysi UCKMYNTENbHO rpaduyeckme MHCTpyMeHTsl AMOS. Co-
yeTas B cebe NMpocCTon rpaunyecknini MHTepgeinc ¢ caMbiMU COBPEMEHHbLIMU KOMMbIOTEPHbLIMU
cpeactBamu SEM, AMOS no3BonsieT nosyyaTb pe3ynbTaT B BUAE HarnsgHon 6G1OK-CXeMbI,
MOJSIHOCTL'0 FOTOBOM K BCTaBKe B CTaTbiO WA AMCCEPTALMIO.

CnepyeT, ofHako, MpeAynpeamuTb HauMHawolero nosb3osBaTens AMOS, BoOOAyLLEBNEHHOrO
nepBbIMU OMbITAMU NPUMeHeHUss SEM . HecMOTps Ha NIerkocTs M NPOCTOTY CO34aHns Mofe-
neii B AMOS, SEM — upe3BblYaliHO CNOXHbIA MHCTPYMEHT MccnenoBaTens, U ero KOppekT-
HOe NMpUMeHeHWe TpebyeT 3HaHUS MHOXeCTBa TEXHUYECKUX AeTaneld, a rnaBHoe — cTaTUCTu-
YecKMX U MeTOAO0/IOMMUYECKNX OCHOB, U3MOXEHUE KOTOPbIX BbIXOAUT 32 PaMK/ 3TON KHUTW.
3Ta rnasa NMOMOXET MOJyYMTb MepBblA OMbIT NpUMeHeHMs SEM B cpege AMOS, Ho ans
AasbHelweln paboTbl ¢ HAM cnefyeT 06paTtuTbCa K AOMNOMHUTENbHOM NuTepaTtype, CMUCOK
KOTOpOV npuBeAeH B KOHLIE KHUIM. Hambonee n3BecTHO ABnseTcs kHura P. KnaiHa [5],
KOTOpas 6bl/1a OAHUM U3 UCTOYHMKOB MPU HaNUCaHUWN FNaBbl.

SEM wu gpyrue metogbl

CTpyKTypHOe MOoAennpoBaHue, ToUHee, MOAENNPOBaHNE CTPYKTYPHbIMU YPaBHEHNAMUN — fe-
OYKTUBHbIZT METOA, MPOBEPKMN anpUOPHbIX FMMOTe3 Ha UX COOTBETCTBME IMMNUPUYECKUM [aH-
HbIM. MNoTe3bl (hOpPMyNMPYOTCA B TEPMUHaX HamnpasfieHHbIX (MPUYNHHO-CNEACTBEHHbIX)
N (MNKn) HeHanpasneHHbIX (KOPPENALVOHHbLIX) CBA3EN Mexay nepemMeHHbIMU: SBHbIMWU (13-
MEpPEeHHbIMN) U NaTEeHTHbIMU (TMMOTETUYECKMMWN KOHCTPYKTamu). FlepemMeHHble 1 CBS3W
MexXxay HUMKU rpadunyeckn n3obpaxaroTcs B BuAe 6/10K-CXeMbl, KOTopas Npy MOMOLLM KOM-
nbloTEPHOW NporpaMmbl AMOS TpaHchopMUpyeTcs B CUCTEMY JIMHEWHbBIX PErpeccroHHbIX
ypaBHeHW (gonyctuma mn obpaTHas TpaHcopMmaums). MNMporpammMHoe obecrneyeHne Mno3Bo-
nAeT OLEeHWUTb CTerneHb COOTBETCTBMA MOAENN UCXOAHbIM AaHHbIM M napameTpbl Moaenu,
Takve, Hanpumep, Kak perpecCcvoHHble N KOPpPensaunoHHble KoadhduLmeHTel. Mogens npu-
3HaeTCA COCTOSATENbHOW (MoaTBEpXAatoLlelri UCXoAHble TMnoTesbl), eCiM OHa MO MPUHATLIM
KpUTEPUAM COOTBETCTBYET UCXOAHBLIM [aHHbIM, a napameTpbl MOAeNn ABAATCA CTaTUCTU-
4Yeckn [,0CTOBEPHbIMU.

SEM HaxoawuT Bce 60nee LWMPOKOe NMpUMeEHeHVe B 3apybexHon ncmxonormn: K 2003 rogy Ko-
NINYECTBO CCbINOK Ha ero npumMmeHeHne B APA Psycinfo cpaBHsnoch ¢ 4yacToToli ynoMuHaHusa
Hanbosiee NONYASPHOro Ao Tor nopbl ctatuctudeckoro metoga ANOVA (MANOVA); Tonbko
B nepuod ¢ 1997 go 2004 roga umcno nyb6nukauuii, noaroToBfEHHbIX C UCMNO/b30BaHNEM
3TOro MeToa, BO3pOC/ao NnoyTn B 2 pasa. SEM B 3apyb6exHoii nutepartype fBnseTcs o6mm
NMOHATUEM AN TeX 6oree YaCTHbIX MOAENEe, KOTOpble BKNHOYalOT B ce6s HanpaBneHHbIe CBA3N
MeXay nepeMeHHbIMW, HEMOCPeaCcTBEHHO He M3MEePUMble KOHCTPYKTbI (Hanpumep, naTeHTHble
nepeMeHHbIe) U NOTeHLUNa/IbHbIE OWNOKM U3MepeHns. AKTUBHO O6CYXAatoTcs BO3MOXHOCTU
npumMeHeHns SEM ANns NPOBEPKN Kay3asibHbIX FMMNoTes.

OcobeHHOCTM U npenmyllectBa SEM MOXHO MOHATL TOMLKO B COMOCTaB/IEHUN €ro ¢ bonee
TPaAMLMNOHHBLIMU CTATUCTUYECKMMU METOAAMU, TAKMMU KaK KOPPEeNsLMOHHbIA, PerpeccuoH-
HblIA, (DaKTOPHbIV N AUCAEPCUOHHBIV aHann3. MoaTomy 419 NPOAOMKEHNS 3HaKoMcTBa ¢ SEM
pekomeHAyeTcs 06paTUTbC K COOTBETCTBYHOLLMM FNaBaM 3TON KHUMU.

B Tabn. 26.1 nsobpaxeHbl Bce rpacdunyeckne afieMeHTbl ana ntoboii mogenn SEM. Ha puc. 26.1
NPy MNOMOLLN 3TUX ANPOCTbIX U HEMHOIOYMCEHHbIX 3/1IEMEHTOB N306PaXeHbl CTPYKTYPHbIE MO-
[enV LMPOKO U3BECTHbIX CTAaTUCTUYECKMX METOA0B aHaNM3a B3aMMOCBS3U MATU SIBHbIX Mepe-
MEHHbIX (M3MepeHnii). PaccMOTPUM crneundmrKy Kaxaoro n3 aTux Metoaos.
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B cuny atnx ob6croaTenscts npu 6onbwom P (okono 10 n 6onee) nobble NONbITKU coaepXa-
TeNbHOW MHTepRpeTauMn OTAENbHO B3STOM KOppensumMyM BecbMa COMHUTENbHBI.

MHoecTBeHHas perpeccus (CM. rnasy 18) KOPPEKTHO peluaeT 3agady MccnefoBaHus BAUs-
HUs faHHoro Habopa HIM Ha 3M. OCHOBHLIMU pPe3y/bTaTamu SBAATCS:

>  KOI(PULMEHT MHOXECTBEHHOWM KOppensaunm R v KBaapar MHOXECTBEHHOW Koppensauuu
(KM K) R2kak nokasatens gonn aucnepcum 3I, KoTopas 06bACHAETCS BUAHMEM Ha-
6opa HIM;

» pPEerpeccuoHHble KO3IhPULUNEHTbI — CTaHAAPTM3NPOBaHHbIE (6eTa), oTpaxawuine OTHO-
CUTEeNbHbIN BKMag kKaxaoi HM B ancnepcuto 3M ¢ yyeTom B3ammocssaseil mexay HIM,
N HecTaHA4apTM3MpPOBaHHbIe, NO3BONAOLWME OLLEHUTb 3HavYeHns 3.

OCHOBHble HeAoCTaTKM MeTofa:

» B MOAE/Mb MOXHO BK/IOUNTL TONbKO oAHy 311,

» HEBO3MOXXHO Yy4YecCTb OMocpeoBaHHbIe CBA3WN (TakK HasblBaeMble MeayaTopbl U MOAYNIATOPSI).
3TN HeAoCTaTKM C YCrexoM MpPeofonieBaeT Tak HasbiBaeMbllii aHa/M3 nyTel B pamMmkax SEM.

daKTOpPHbIA aHaNn3 (3KCN/I0PaTOPHbLIV, NCCNeaoBaTeIbCKNi — TPaAVLMOHHBIN, cM. rnasy 20)
NMo3BONAET O6GBLACHUTbL B3aMMOCBA3N MeXAy MNepeMeHHbIMU BAUSHUEM (akTopoB. Kaxablii
hakTOp MHTEPNPEeTMPYETCA KakK MpuUYMHa COBMECTHOW W3MEHYMBOCTM TFPYMMbl NEepeMeHHbIX,
UMELLMX MO 3TOMY (DAKTOPYy MaKCUMasibHble MO MOAY/H0 (haKTOpHble Harpy3ku. COOTBeT-
CTBEHHO, OCHOBHbIM pe3y/bTaToOM (PaKTOPHOro aHann3a SIBASOTCS (DaKTOPHblE HArpy3kKu nepe-
MEHHbIX (UX KOppensuun ¢ haktopamu). [LlonoNHUTENLHO ANA KaXA0M NepeMeHHOW BblUnCs-
eTcs 06LHOCTb KaK 05 AUCTIEPCUN NMEPEMEHHON, 06bsicHAeMas B/IMSAHUEM BCEX BblAeNEeHHbIX
thakTOopoB. TpPagMLUMOHHO hakTopHas MoAenb npeanonaraeTt, YTo (GakTopbl OPTOrOHa/bHbI (He
KoppennpytoT). OCHOBHble HeAOCTaTK1 (haKTOPHOro aHann3a — psg, HeonpeaeneHHOCTeN:

N [OocTaToyHO N1 Benvka hakKTopHas Harpyska rnepemMeHHoW, YTo6bl MPUYNCIUTL ee K AaH-
HoMy chakTopy?

» [locTaTo4yHO NN AaHHOro Habopa MepeMeHHbIX C TaKMMU (DaKTOPHbLIMW Harpy3kamu, 4To-
6bl CyanTb O HaNnumMm chaktopa?

» Kak M3MeHUTCs (hakTopHas CTPYKTypa, ECIM YYECTb KOPPENALUI0 Mexay hakTtopammn?

3TN HeonpeaeneHHOCTU CHUMAKTCA MNPUMEHEHMEM TaK HasblBaeMOro KOH(MPMaTOpHOro
(haKTOpPHOro aHanM3a B pamkax SEM.

OcobeHHOoCT u aTanbl SEM

O6beKTbl aHanu3a

SEM, ecnu cyauTb MO Has3BaHWIO, MpeAcTaBnsieT co6oii MPOCTO pacliMpeHMe MHOXECTBEH-
Holi perpeccun (MPA), TOMbKO BMECTO OAHOFO /IMHEMHOrO ypaBHEHWs peluaeTcs cucTema
M3 MHOXEeCTBa TakUX ypaBHeHWU. 3To 6/M3KO K UCTUHE, HO He coBCeM Tak. SEM oTHocuTca
K LIe/IoMy CEMEeNCTBY B3aMMOCBA3aHHbIX Mnpoueayp. Apyrve Ha3BaHUs 3TOro MeToAa — aHanm3
KOBapUaLMOHHbIX CTPYKTYp, MOAENMPOBaHME KOBapUALMOHHbLIX CTPYKTYP — aKLEeHTUpYoT
BHUMaHWe Ha TOM, YTO BMECTO KOpPPensLMOHHOM MaTpuLbl, Kak B MHOXECTBEHHOW perpeccum,
NCXOAOHOM WH(opMaLmeli ans aHamsa sBNsSeTCs KoBapuauMoHHas mMatpuua, Kaxknablii ane-
MEHT KOTOPOI1 ABNSeTCA KoBapuauuein AByxX MnepemeHHbIX:
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roe r — Koppensuus nepemMeHHbIX XHY, ¥, — CTaHOapTHble OTK/IOHEeHUA 3TUX MepemeH-
HbIX. OTMETUM, YTO Ha AmMaroHaJn KOBapuaLVOHHOM MaTpuubl pacnonaratlTcs gucnepcun
nepemMeHHbIX KakK KoBapuauum Kaaol nepemMeHHoOlM ¢ camoil coboi. Takum obpasom, B SEM
aHa/IM3NPYIOTCA N OLLEHMBAKOTCA He TOMIbKO CBA3W MEepeMEHHbIX, HO 1 X aucnepcnn (M3MeH-
YMBOCTb). bonee Toro, B aHanNM3e NPUHNUMAIKOT yyacTuUe N cpefHue 3Ha4YeHUsA NepemMeHHbIX, YTO
poaHnT SEM c BapuaHTamu gucriepcmoHHoro aHanmsa (ANOVA), a Hapsay ¢ KoBapualUOH-
HOW CTPYKTYpOW B MOAenu npefcTasieHa n CTPYKTypa CpefHUX, Harnpumep OLEHKN cCpeaHunx
3HaYeHN (HaKTOpOB (NaTEHTHbIX NEPEMEHHbIX).

Moaenwu

BcnomHuM, 4TO creumdvka MeToda 3ak/ioyaeTcs B anpUOPHOCTU CTPYKTYPHbIX MoAenei,
npeobnagaHun AeAyKTMBHOIO noaxoAa (KOHmMpMaTtopHOro, noAaresepxaatowiero). NMpumeHe-
Hve SEM HauMHaeTcsi C NOCTPOEHNS MOLENN B COOTBETCTBMU C UCXOAHBIMW TMNOTE3aMUN UC-
cnefoBaHMs, 4acTo elle OO0 coopa aIMNUPUYECKNX AaHHbIX. 3aTeM MOZAeNb NpoBepsieTcs Ha Co-
OTBETCTBME UCXOAHLIM AaHHbIM. OAHOBPEMEHHO NPOM3BOAMUTCA OLLEHKA NapaMeTpoB Moaeneli:
pPerpeccnmoHHbIX KO3thhnLMEHTOB, KOBapmauunii, ANcnepcuii — ¢ OLLEHKOW MX CTaTUCTUYECKO
3HaUMMOCTU. OfHaKO OObIYHO MCXOAHAsA MOAENb He COOTBETCTBYET SMMUPUYECKUM AaHHbIM,
yTo TpebyeT KOPpPeKuMM MOAENN W, COOTBETCTBEHHO, rMMoTe3, Ha KOTOPbIX OHa OCHOBaHa.
B aTOM cmbicne BbiAeNnanT 3 noaxoaa — B 3aBUCMMOCTU OT COOTHOLLEHUS AeNyKTUBHOW N NH-
OYKTUBHOW NIOFMKN NpU ncnonb3oBaHmn SEM [5J. MickniounTenbHO KOHMpMaTOpHbIA Nog-
X0, CBOAMTCA K MPUHATUIO WAW OTK/IOHEHMIO TUMOTE3, Ha KOTOPbIX OCHOBaHa MoAesb, Mo
pesynbTaTtam ee NPOBEPKN Ha COOTBETCTBME UCXOAHbIM AaHHbIM. B aTOM cny4vae cHavana op-
MuUpyeTcs MOAesNb, 3aTeM pa3pabaTbiBaloTCa U3MePEHUs NMepemMeHHbIX mMoaenu, hopmumpyeTcs
BbIOOpPKa, a NpoBepKa MoAenu ABAAETCA 3aK/NUMTeNbHbIX 3TanNoM uccnegosaHns. Hanpumep,
npu pa3paboTke MHOMOLWIKaIbHOro TecTa ofHa W3 WKan (NaTeHTHbIX MepeMeHHbIX) B Xoae
KOH(MPMATOPHOIro hakTOPHOro aHanmsa (pasHoBUAHOCTb SEM ) MOXeT oka3aTbCA HeCOCTOS-
TeNbHOW N noTpebyeTcs ee ncknwyeHmne. Npoeepka anbTepHATUBHbIX MOAesel BbIMONHAETCS,
KOrJa BO3MOXHa MpoBeEpPKa B3aUMOMWCK/IOYaKOLWLMX MoAenel ¢ UCNOMb30BaHNEM OAHUX U Tex
Xe AaHHbIX. Bonee npasBaonoAo6HOM NpusHaeTcs Ta MoZenb, KOTopas /ydlle COOTBETCTBYET
WNCXOAHbIM AaHHbIM. [eHepaumna Mogenn NpUMeEHSeTCs, Korga OTCYTCTBYIOT OTUET/IMBbIE anpu-
OpHble rMNoTesbl O CTPYKType B3aMMOCBA3EN U UcxogHas mogefb hopMupyeTcs Ha OCHOBE
npeasapuTesibHbIX pe3yibTaToB NPUMEHEHUA K UCXOAHbIM AaHHbIM 60nee TpaanLMOHHBIX Me-
TOAOB (KOppensaunn, MHOXECTBEHHAasA perpeccus, akTopHblA aHann3 u np.). 3atem Moaenb
MHOIOKpPaTHO MPOBEPSAETCA MPU TEX Xe UCXOAHbIX AaHHbIX C MoLwaroBbiM YTOYHEHMEM, MOKa
He 6yayT NoJlyyeHbl TPU ee CBOWMCTBA: TeopeTnyeckas 060CHOBaHHOCTb, TAKOHUYHOCTb, afek-
BATHOCTb MCXOAHbIM AaHHbIM. TakMMm 06pa3om, Npu reHepauun mogeny npeobnagaet NHAYK-
TUBHaA NOrvkKa, 1 3TOT Noaxos K npuMeHeHnio SEM MOXHO oTHecTn K data mining (06Hapy-
YKEHME CKPbITbIX, HEOUYEBMAHBIX 3aKOHOMEPHOCTEN B AaHHbIX).

S1anbl SEM

bonbwmnHcTBo aBTopos (B. Byrne [3], R. Kline [5] n ap.) BbigenstoT 5 waros, WM 3Tanos,
npumeHeHuns SEM:

1 o®opmupoBaHue Mogenn. Kak npasBuno, mofenb M3o6paxkaeT rpaduyeckm anpuriopHble
npeacTaB/ieHUs UccneaoBaTens O CTPYKType HamnpaBfeHHbIX M HEHarnpaB/ieHHbIX CBA3el
M3MePSAEMbIX MePEMEHHbIX U /TAaTEHTHbLIX KOHCTPYKTOB. MNPy 3TOM peLuaroT, Kakne napame-
Tpbl Modenu (CBsi3W, guMcnepcun) ocTaeisaTb CBOGOAHbIMM (BYyAyT OLEeHMBATbLCS), a Kakne
XECTKO 3adukcmposatb (Kak O nnm 1).
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2. VpeHTudmkaums mogenn. Ha aTom atane ornpefensieTcsi COOTHOLLEHUE MeXAy TeM, YTO
MIMEHHO ByAeT oueHnBaTbCs (CBO6OAHbIE MapamMeTpsbl), U UCXOA4HOW MHopMaLven, coaep-
Xallercs B AaHHbIX (KoBapuauuun, gucnepcum). NMOHATHO, YTO UCXOOHOW MHopMaummn
[O/MKHO 6bITb AOCTATOYHO, @ CBOOGOAHbLIX NMapamMeTpPoB — He C/IULWLKOM MHOrO.

3. OueHKa mMoaenn. Ha aTom wware Bbi6MpaeTcss METo/, OLLeHKN MapaMeTpoB Modenn (npeu-
MYLLIECTBEHHO B 3aBUCUMOCTM OT XapakTepa UCXOAHbIX AaHHbIX).

4. TpoBepKa COrnacoBaHHOCTM MoAenu. Mogenb NpoBepsieTcss Ha COOTBETCTBME WCXOAHbLIM
[OAHHBIM C MCMO/b30BAHNEM MHOIOYMCNEHHbIX WUHAEKCOB COOTBETCTBUS, KOTOPbIE OLEeHU-
BAOT BENINUNHY PACXOXAEHUS MEXAY WUCXOAHbIMA AaHHbIMU K Tem, YTo MNpenAcKasbiBaeT
MoAeNb.

5. Koppekuus moaenu. MiameHeHne MoAeny C Lenblo AOCTUXEHMUs ee COOTBETCTBUS UCXO-
[OHbIM [aHHLIM MPOU3BOAUTCS OAHUM U3 [BYX CMOCOGOB:

y Aob6aBneHMeM HOBbIX CBA3EN,

Y WCKNK4YeHUEM He3HaYNMbIX cBsAsei.

dopmupoBaHne moaenm
N ee ngeHTngpunkayma

TunuyHble BapmnaHTbl mogenen SEM

Mogenb nyTen (puc. 26.2, a) NnpeactaBnseT coboii rTMNOTETUYECKYD CUCTEMY HamnpaBeHHbIX
(MPUYNHHO-CNEeACTBEHHbIX) M HEHarpaB/ieHHbIX (KOBapUaLMOHHBIX) CBA3el Mexay SBHbIMU
nepemMeHHsIMU. B Mogenu nyTeld, kak NpaBunio, HECKObKO 3aBUCUMBbIX (V3, v4, v5) 1 HECKO/b-
KO He3aBMCUMbIX MepeMeHHbIX (V1, V2, v4, v5). COOTBETCTBEHHO, AOMNyCcKaeTcs, HTO6bl HEKOTO-
pble NMepemMeHHble BbICTyNnann OAHOBPEMEHHO B KayecTBe 3aBMCUMbIX OT OOHUX MepeMeHHbIX
N He3aBUCUMbIX — OT Apyrux (v4, v5).

KoHMMpMaTopHbIii hakTOpPHLIN aHanMs, UM namepuTensHas Mogens (puc. 26.2, 6 u B), OCHO-
BaH Ha NPeAnoOXEHNUN O TOM, YTO B3aMMOCBA3b MeXAy HECKONbKMMU SIBHbIMU MEPEMEHHbI-
MU 06ycnoBneHa o6Lueil MPUUYNHOM UX COBMECTHOW M3MEHUYMBOCTU: PaKTOPOM KakK /TaTeHTHOIA
nepeMeHHol. Kaxaas M3 Takmx SBHbIX MepeMeHHbIX M3MepPeHa, NpeacTaBneHa B MCXOAHbIX
JaHHbIX U paccmaTpuBaeTCsl B KayecTBe MHAMKATOpa HEKOTOPOro rMnoTeTUYeckoro naTeHT-
HOro KOHCTPYKTa, HenocpeACcTBEHHO He MOAAANLLErocs U3MepeHuto. 1amepuTenbHas mMoaesnb
no3BoNseT NPOBEPUTL MNPEANOIOXKEHNE O TOM, YTO AaHHOro Habopa MHAWKATOPOB A0CTATOYHO
LN U3MEPEHUSI NTaTEHTHOr0 KOHCTPYKTa, W ONpeAennTb, Kako MMeHHO BK1aZ, BHOCUT Kax-
[Obli NHOMKATOP B €ro oLeHKy. KoppeKkTMpoBKa MOAENM 3aK/104aeTcsi B UCK/IF0UYEHUM HECOCTO-
ATENIbHbIX MHAVUKATOPOB (ABHbIX NEPEMEHHbIX) U (MN1N) NaTeHTHbIX NepPeMEHHbIX (hakTOpPOB),
n (MNN) BKIKOYEHUUN WHOVKATOPOB OAHMX NATEHTHbIX MEPEMEHHbIX B COCTaB WHAMKATOPOB
APpYyrnx naTeHTHbIX NepeMeHHbIX. B nocnegHem cnydvae rpaHuvubl KOHCTPYKTOB pa3mbliBalOTCA:
KOHCTPYKTbl CTAHOBSITCA MepecekalLmMmucs. iameputenbHas Moaenb NO3BOJISET Takxke Mnpo-
BEpATb FMNoTe3bl O COCTOATENILHOCTU BTOPUYHBLIX (hakTopoB (puc. 26.2, B).

CTpyKTypHas mogens (puc. 26.2, r) BKAOYaeT B ce651 U3MePUTE/IbHYH COCTaB/AIOLLY0 U MO-
nenb nyTeit. Kak npaBuio, Takne Moaenn hopMmpytoTcsa nowaroBo. CHavyana namepuTesbHble
COCTaBNAloOLLME MOAENN NPOBEPAIOTCA HA COOTBETCTBME UCXOAHbLIM AAHHLIM N B Clyyae Heob-
XOAUMOCTU KOPPEKTUPYHOTCA. 3aTeM K HUM [06aBnseTcsi CTPYKTypHasi cocTasnsioLas, nocne
4yero BCA MOAENb NPOBEPSETCA Ha COOTBETCTBME UCXOAHbLIM AAHHbIM.
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[lepemMeHHble U NapamMmeTpbl Mo4enmn

B mMogenn BblAENAIT 3K30reHHble nepemeHHble (V1 u M2 Ha puc. 26.2, a, unm FL n F2 Ha
puc. 26.2, 6), BbICTynawLLne UCKNYNTENbHO KakK He3aBMCUMblE, U 3HAOrEeHHbIE NepeMEHHbIE,
K KOTOpbIM HanpasneHa XOTs 6bl ogHa cTtpenka (vl, .. v3 Ha puc. 26.2, a, nam vl, .., V5
Ha puc. 26.2, 6). Takas knaccuukaums UMeeT NPUHLUMNVANIbHOE 3HaYeHue: NMPUUYUHBL U3-
MEHUYMBOCTM 3K30ME€HHbIX MEePEMEHHbIX BbIXOAAT 3a pamMKu MOAENN, He YyUMUTbiBalTCA B Hel,
cnepoBsareslsHO, HET HEOOXOAMMOCTM MNpeanonararte UX OWwn6Ky. B TO e Bpems 3K30reHHble
nepemMeHHble MOTYT KOppenvpoBaTb MeXAy CO60W, U 3TO y4UTbiBAETCA B MOAENN NPU NOMO-
LM ABYHanNpaBneHHOW cTpenku, 0603HavaloLLell KoBapraLuio, nogexatlyto oueHke. B cBoto
ouepeb, MPUYNHbBI U3MEHYNBOCTU 3HAONEeHHOM NepeMeHHO B TO NN MHOW CTENeHU YUYUTbl-
BalTCA B MOAENW, NO3TOMY criefyeT npeAnonararb 4acTb ee AUCrnepcumn, He yYTEHHOW B MO-
nenn. NoaTomy ANns 3HAO0reHHbIX NepeMeHHbIX 065a3aTeNbHbIM ABNseTca [06aBneHne OWn6Kn
(el,..., €3 Ha puc. 26.2, a).

MapameTpbl MOAE/N — 3TO CBA3M MeXy NnepemMeHHbIMU MoAe (PerpeccnoHHbIe KoapduLum-
€HTbI, KOBapvaLun, KOppensauum), Aucrnepcum n cpegHve nepemMeHHslX. MNpu opmMmpoBaHun
MoAEeny Heo6XOAUMO pasnuuath 4 TMna napameTpoB mMoAenn u 3 cnocoba Ux onpeaeneHus.
Tunsl NapameTpoB:

» CBA3U (Hal'lpaB!'IEHHbIe n HeHaI'IpaBI'IeHHbIe) mMexay ABHbIMU U (I/I}'II/I) NnaTeHTHbIMW nepe-
MEHHbIMU;

» OLUMOKN SBHbIX MEPEMEHHbIX, OBYC/IOBNEHHbIE UX CrieundumKoii (uniquenesses), Hanpumep
el,..., e5 Ha puc. 26.2, 6;

» OWMBKN NaTEHTHbIX MNepeMeHHbIX, 06YC/NOBEHHbIE BMELUMBAKLWNMUCS, HE YYTEHHbIMU
B Mogenn npuunHamm (disturbances), Hanpumep €8 Ha puc. 26.2, T;

» Aancnepcnn He3aBUCUMbIX NNaTEHTHbLIX MepemMeHHbIX.

Kaxablii a1emMeHT MoAeNIn COOTHOCUTCA C MapameTpamu, 4acTb U3 KOTOPbLIX OCTaBNAOT cBO60A-
HbIMM AN NOCNeAyoLLero oLeHBaHNsA, a YacTb (PUKCUPYIOT (3apaHee 3aJaloT MX 3HaueHue).

Bce nmapameTpbl, TpebyloLme KOHKpeTU3aLunumn (OLeHMBaHUSA UM BUKCUPOBaHUS), N3obpaxa-
I0TCA B MOZENN B IBHOM BMAE KaK CBA3U MeXAy NepeMeHHbIMU UKW XapaKTepPUCTUKM cammnux
nepemMeHHbIX (gucnepcun, cpegHue). MNMpu 3TOM KaxAablii napameTp MOXeT 6biTb onpeaeneH
O4HVM M3 TPeX CNOCOGOB: KakK CBOOOAHLIN, (PUKCMPOBaHHbBIMA UAN UCKAOUYEHHbI. CBOGOAHbLIN
napameTp MOAMEXUT OLEHKe B XOAe BblYMC/IEHUI MO UCXOAHbLIM AaHHbIM. ®UKCUPOBaHHLI
napameTp 06bIYHO NpupaBHMBaeTca K 1cm (puc. 26.2) 1 B npouecce BblYNCAEHUA He oLe-
HMBaeTcA. VICKNIOYEHHbIV N OrpaHWyeHHbIn napameTp (constrained parameter) — 06bIYHO
OTCYTCTBYlOLLAsA CBA3b MeXAy NepeMeHHbIMU, CBOero poaa (hMKCUPOBaHHbIV napameTp, npu-
paBHEHHbLIA K HyNt0. Hanpumep, Ha puc. 26.2, a, UCK/II0OYEH MapameTp CBsI3W MeXAy NepemMeH-
HbIMW V2 1 V4, cnegoBaTtenibHO, OH paseH O.

NaoeHTudukayms moagenm

Mpo6nema MAEHTUUKALMN MOAENN KacaeTCs COOTHOLUEHUS MeXAy TeM, YTO AO/HKHO ObiTb
OLlEHEHO (CBOGOAHbIE MapamMeTpbl), U MHOpMauMeli, KoTopass MOXET 6biTb A/ 3TOro Wc-
nosib3oBaHa (Koppenauuu, AUCnepcurM K KoBapuauum WUCXOAHbIX nepemMeHHbIX). WHdop-
Mauus, cofepXkallasacs B UCXOAHbIX AaHHbIX, MOXET ObiTb onpegeneHa KO/IMYECTBEHHO Kak
YNCNO 3MEMEHTOB KOBAapPWALMOHHOW MaTpuLbl NMepeMeHHbIX, BK/I4Yas AuaroHasb, Ha KOTO-
poii pacrnonaratoTcs auMcnepcun nepemMeHHbix: P (P + 1)/2, roe P — KONMYECTBO NMepemMeHHbIX
B UCXOAHbLIX AaHHbIX. TakMm o6pa3om, NOABASETCS BO3MOXHOCTb KOIMYECTBEHHO OLEHUTb
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YPOBEHb MAEHTU(MKALMM MOAENN, COMNOCTaBMB KOMMYECTBO ee CBO6GOAHbLIX napameTpos (1)
1N KOJIMYECTBO UCXOAHOM MHGopMauum ans nx oueHkn (P (P + 1)/2).

BblAensioT TPU YPOBHS MAEHTUDUKALMM MOAENN:

1 HepoonpegeneHHas mogens (under-identified model) xapakTepusyeTtcsi Tem, YTO Konmye-
CTBO CBOGOAHbLIX NapamMeTpoB T NpeBbilLaeT YNCA0 3/1eMEHTOB KOBapUaLMOHHOM MaTpuLLbl
(P(P + 1)/2) n oueHKka NapameTpoB HEBO3MOXHA.

2. Ctporo onpegeneHHas mogesnb (justidentified model) xapakTepusyeTcs paBeHCTBOM KO-
nnyecTBa CcBO6OAHbLIX NapameTpoB T mn P(P + 1)/2, npn 3TOM BCe NapameTpbl Mogenm
OoLEeHNBaKOTCA OAHO3HAYHO.

3. MepeonpegeneHHas moaens (over-identified model), B koTopoii cBo60AHbLIX NapameTpoB T
meHbLwe, P (P + 1)/2, ponyckaeT 6onee ogHOro crnocoba onpeaeneHns cBo6OAHbIX Napa-
METPOB.

Uumcno cteneHein ceoboabl mogenn (df) onpepgensieTca Kak pa3HOCTb YuMc/ia 3/IEMEHTOB KOBa-
pUaLVoOHHO MaTpuLbl U KONIMYeCcTBa CBOBGOAHbLIX NapameTpoB MOAENN, NOA/EXalLNX OLeHKe:
df=P(P + 1)/2 - T. OueBMAHO, YTO OLEHKA MapamMeTpoOB MOAE/N, KaK, BMIPOYEM, N ee aHaIn3
B Le/IOM, BO3MOXHbI npu ycnosun df He meHblwe O. Takke O4eBMAHO, YTO MoAenb 6yaeT
B TOYHOCTM COOTBETCTBOBAaTb AaHHbIM, ecnvn df =0, 1 3TOT cnyyari Bpag N MOXeT NpeacTas-
NATb Kakol-To MHTepec. Mpy OAHOM 1 TOM e YMce nepeMeHHbIX Mogenu yem Boiwe df, Tem
60/1ee 3KOHOMHO W NTAKOHWYHO MOAENb OTPAXKaeT AaHHble U TeM Bbille ee 06bACHUTENbHas
LIEHHOCTb.

CnepnyeT OTMETUTb HECKO/bKO MPOG/eM, CB3aHHbLIX C UAEHTU(UKaLMel Moaenu, KoTopble
[0BO/ILHO YacTO BCTPeYatoTCs Ha MpaKTuKe:

» Bo-nepBbiX, KOBapuaLWOHHas (KOppensumnoHHas) marpuua A0/HKHA 6biTb MNOMOXKUTENb-
HO onpegeneHa (positive definite), nHaye aHann3 6yaeT HEBO3MOXEH. ITO O3Ha4vaeT OT-
CyTCTBME (DYHKLMOHa/IbHBIX CBSI3E MeXxAy nepeMeHHbIMU (Koppensaunuii, paBHbiX 1 mnnm
6/IM3KMX K 3TOMY 3HA4YeHUto).

» BO-BTOpbLIX, MOAENb A0/HKHA OblTb PEKYPCUBHOWM, TO €CTb He A0/HKHA MMeTb 06paTHbIX
(PeunnpokHbIX) HanpaBneHHbIX CBA3el. Mpu HaIMuMmn Taknx CBA3EN Mexay nepemeH-
HbIMU aHann3, KaK NpaBnio, HEBO3MOXEH. Moaxoapl K aHann3y HepeKypCcuUBHbLIX Moaenei
nsnoxeHol P. KnaiHom [5, ¢. 132].

» B-TpeTbux, MOXeT OTCYTCTBOBATb CXOAMMOCTb MpoLEeAypbl OLEHKM MNapameTpoB, 4TO
06bIYHO CBA3AHO C HeyAauyHbIM (MKCUpPOBaHMEM MapamMeTpoB. Hanpumep, B n3mepuTenb-
HOV MoJenn CBsi3b BTOPUYHOIO U OAHOrO U3 MEepPBUYHBLIX (DAKTOPOB A0/MKHA ObiTh (PUK-
cnpoBaHHO — paBHoW 1 (cM. puc. 26.2, B). Ecnm Ha camom gene 3Ta cBA3b 6/1m3kKa K 0,
TO BbICOKa BEPOATHOCTbL TOrO, YTO aHaM3 He ByAeT BbINMOMHEH. B 3TOM cnyyae pelueHnem
npo6nemMbl MOXeT 6bITb (PUKCUPOBaHME a/lbTEPHATUBHOIO MapamMeTpa.

OueHka, NpoBepKa CorsacoBaHHOCTH
N KOpPEeKLUs Moaenm

Korga mogesns cpopmMmpoBaHa — 3aiaHbl NepeMeHHble 13 dpaiina NCXoaHbIX AaHHbIX, CBO60A-
Hble U (DUKCMPOBaHHbIE MapamMeTpbl, MOXHO 3anyckaTb MNpoueaypy aHaivsa modenn cpeg-
ctBamMu AMOS. B npouecce aHaimza AMOS oueHnBaeT napameTpbl MOAEN N BblYUCAET
nokasatenn (MHAEKCbI) ee COOTBETCTBUS UCXOLHbIM OAHHBIM.

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

OLeHKa, NpoBepKa COriacoBaHHOCTU W KOPPEKLMS MoAeNn 349

OueHKa napaMmeTpoB MoAenu

OueHKa napamMeTpoB MoAeNn MOXEeT ocylecTBnAaTbes B AM OS naTbio MeTogamu, Bbi6op KO-
TOpbIX AOCTYNeH Ha Bkiagke Amos Graphics »View »Analysis Properties: Estimation (puc. 26.3).
Mo ymonyaHuio 3agaH Hambonee pobacTHbii MeTod Maximum likelihood (MakcumansHoOro
npasgononobus), U B nogasnawoweM 6G0/bLIMHCTBE CyYyaeB HeT HeobXoAMMOCTU ero me-
HATb. O4HAaKO 3TOT MeTOA, UMEEeT OrpaHNYeHne: MHOFOMEPHYH0 HOPMa/lbHOCTb pacrnpeaeneHns
nepemMeHHbIX (CM. pasgen «TpeboBaHUs K AaHHbIM»). Ecnu aTO TpeboBaHWe HWKakK He yaa-
eTca co6MloCcTN, TO B KayecTBe anbTepHaTMBbl MOXeT ObiTb NMpuMeHeH meTof Asymptotically
distribution-free (Mpu611M3NTENLHO CBOGOAHbLIV OT pacnpeaeneHuns), KOTopbliA, 0AHaKo, afek-
BaTeH TOMbKO A8 O4YeHb 60nblInX BbIGOPOK (6onee 400-500 HabawoaeHwWiA). Ons BbIGOPOK
MEHbLLE YMCNEeHHOCTN pPeKOMeHAyeTcsa NMpUMeHsTb MeToAbl Bytctpen (Bootstrap methods)

(3], [5].

Analysis Properties 24—
Estimation JNumerical | Bias | Output | Bootstrap | Permutations | Random #| Title |

Discrepancy
- ol p Estimate means and

G Maximum likelihood intercepts
< Generalized least squares

I Emulisrelé
I Unweighted least squares -
C Scale-free least squares

Chicorrect

Asympitotically distribution-free

Forthe purpose of computing fit measures with incomplete data:

f1 Fitthe saturated and independence models
C Fitthe saturated model only
Fit neither model
Puc. 26.3. OkHo Analysis Properties: Estimation

OLeHK/ NapaMeTpoB MOAE/NN C UX CTAaTUCTMYECKO/ 3HAYMMOCTbIO AOCTYMNHbI B OKHE BbIBOAA,
B pasgene Estimates (OueHkn): Amos Graphics »View »Text Output »Estimates.

[MpoBepka corsiacoBaHHOCTU MoAenu

O/ZIHOBPEMEHHO C BbIYUC/IEHMEM OLIEHOK MapameTpoB mMoaenu nporpamma AMOS Bbluncnset
pasnunyHbie KpuTepun (MHAEKCbI) cornacmsa MoAeny ¢ UCXOAHbIMU AaHHbIMU. 3TU MNoKasare-
N1 oueHmBaroT pacxoxaeHue (discrepancy) mexay MCXOAHOM KOBapuaLMOHHOW MaTpuuen
1 penpoayLunpoBaHHO B COOTBETCTBUN C MOAENbi. Bcero nporpamma BblumMcnsieT okono 20
nokasartesieli cornacoBaHHOCTU, CrpyNMNUPOBaHHbLIX MpWU BbiBoAe pe3ynbTaTtoB B 10 Tabnuy,.
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Moka3aTtenn cornacoBaHHOCTU BbluMCAAOTCA Ana Tpex mogeneit: Default model (Mogens no
yMO/l4aHU0), TO ecTb Mofib30oBaTesibCcKasi Mofdenb; Saturated model (HacbiweHHas moaens),
B KOTOPOIi YMCNO OLeHUBaeMbIX (CBO60OAHbLIX) NapaMeTpoB MakCMMaibHO BO3MOXHO M paBHO
T — KOJIMYECTBY 3/1EMEHTOB KOBapWaLMOHHOW MaTpuLbl UCXOAHbLIX AaHHbIX; Independence
model (He3aBucmmas mogenb), B KOTOPOI BCE KOPPENAUUN Mexay NepeMeHHbIMU Moaenn
paBHbl O. Mpu oueHKe cornacus MoAey UCXOA4HbIM AaHHBIM MPUHMMAKT BO BHMMaHWe TO/b-
KO nokasatenun Ans mogenu no ymonuyaHuto. Nokasatenu ons AByxX ApPYrvux mogeneii csuie-
TEeNbCTBYIOT O AMana3oHe BO3MOXHbIX 3HAYeHWUI Kak[oro nokasaTens A5 AaHHOW moaenu:
[N HacbILLEHHOW MOAEeNN — MUHUMa/IbHOE 3HayeHue, A/19 He3aBMCUMOM Moaennm — Makcu-
Ma/lbHOEe 3HauveHue.

ViccnepoBatesib MPUHUMAET peLleHre O MPUEM/IEMOI COrNacoBaHHOCTU MOZEMN C UCXOAHbIMU
[aHHbIMU Ha OCHOBE HECKOJIbKMX KpUTEPUEB cornacusi. HasHauyeHne 1 CMbIC/T KaXA0ro U3 HUX
noapobHo obeyxaatoTea B [5]. A 34eCb OrpaHMyYMMCA KpaTKoM XapaKTepUCTUKOW Hambornee
NoNynsApHbIX KPUTEPUEB U UX FPAHUYHBIMU 151 TPUHATUS peLleHns 3HavYeHuaMu (Tabn. 26.2).

Tabnuua 26.2. HekoTopble KpUTepun cornacusi Mogenu caaHHbimu (rno [5])

Kputepuii
CMIN, df. p  Kputepuin xu-keaapar, nposepseT HO p 6oree 0,05 — xopoLLee cornacvie
Ha MpeaMeT TOro, YTO PasHOCTb MeXay
3SMMVPUYECKOV 1 BOCMPOM3BEAEHHON MO
MOAEe M MaTpuLiaMM KoBapuiaumii pasHa O
cmwdf OTHOLLEHVE XV—KB3IPAT K U/C/ly cTereHel B npeaernax 2 — npreMiemMoe corracvie
CBOGOp!
RMSEA, Root mean square error of approximation RMSEA He 6onee 0,05 — xopoLLee
LO90 HI9O, (RMSEA) — kBaapaTHbIli KOpeHb corsacvie, He 6ornee 0,08 — npuemiemoe,
PCLOSE CpeiHEeKBaPaTNHECKOA OLLMGKN 0,08,..0,1 — cnaboe, 60nee 0,1 — HerT.
annpokcuvaummn: rpaHuLsl ero 90 %-Horo BepxHsaa rpaHvua (H190) He oomkHa
[0BEpUTENbHOIO NHTEPBasIa, U OLIEHKA ero cyLecTBeHHO npesbiwars 0,1. OueHKa
«TO4HOCTI» TOYHOCTW: OKO/10 0,5 1 BbllLie — XOpOoLLee
cornacve, He Hwke 0,1 — npviemiemoe
corsiacvie
CH, NF! Comparative At Index (cpaBHUTENbHbIA 0O6a— He meHee 0.95 (xopolLee
vHaeke cornacys), Normed At corriacvie) wim He veHee 0,9 (npviemniemoe
Index (HOpPMMPOBaHHBI UHOEKC COrTacks) corriacve,
GFl, ACFI Goodness-of-Fit Index (kpuTepwii O6a— He meHee 0,90 (xopoLlee

cornacusi), Adjusted Goodness-of-Fit Index

cornacue). O6blMHO AGFI < GHI

(McnpaBneHHbIv KpUTepuiA cornacus)

CneplyeT OTMETUTb, YTO OObEM BbIGOPKU 3aMETHO BIMSET Ha 3TU KPUTEPUU: YeM 6osblue
06beM BbIGOPKKU, TEM XyXe nokasatenu cornacus. Moatomy ans 60nabwnX BbIGOPOK (6onee
300-400 HabnoaeHWn) ANs NPUHATUS PeLleHns 0 cornacnum Mogenn ¢ JaHHbIMU MOTYT Mpu-
MEHSATLCS MeHee CTporve npeaenbl X 3HaYeHuii. PelleHne o cornacum Mogeny ¢ UCXoA4HbIMU
[aHHbIMW 06bIYHO NPUHMMAETCS Ha OCHOBE He MeHee Tpex (a nyywe NATU) U3 3TUX KpUTepu-
eB. OTMeTUM, YTO TPAAULMOHHbLIM SIBISETCA KPUTEPUIA Xn-kKesaapar, a Hanbosnee pobacTHbIM,
no-snaumomy, RM SEA.
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Koppekuus moaenu

OG6bIUHO UCXoAHas (anpuopHas) MoAesb Mo KPUTEPUAM COrlacus, MArko roBops, He BrosiHe
COOTBETCTBYET WUCXOAHbIM AaHHbIM. TOBOPS TOYHEE, PaCXOXAEHME MeXAY WUCXOAHOW U BOC-
Npou3BeAeHHOoM Mo MoAeNM KOBapMaLMOHHBIMU MaTPULLAMN OKa3blBAETCS C/IMLLIKOM BE/NKO,
uTO6bI CUMTaTbL MOAENb NPUEMSIEMO COOTBETCTBYIOLLEN AaHHbIM. [M03TOMY NpaKTUYeckun Beer-
0@ BO3HMKaeT Heo6X0AMMOCTb KOPPEKLUN MOAENN.

OueBMOHbI/ NMYTb KOPPEKLUM MOAENN — yAANEHMEe U3 MOAENN CTaTUCTUYECKM HELOCTOBEPHbIX
cBA3el: yaanas Ty WAW MHYH CTpenky, Mbl MEpPeBOAMM COOTBETCTBYHOLLMIA CBOGOAHbIA Napa-
MEeTp B CTaTyC UCK/IIOYEHHOIO, TO ecTb (OUKCUPYEM ero HyseBoe 3HauyeHue B Mogenn. Ctatu-
CTUYECKYI0 3HAYMMOCTb BCeX NMapameTpoB (KpOMe (hUKCUMPOBaHHbIX) COAEPXUT pasfen BbiBOAA
Estimates: Scalar Estimates (OueHkn: CkansipHble OLLeHKN). Ecnun ke nHTepecyeT cTtaTtucTuye-
cKas 3HaYMMOCTb (PMKCMPOBAHHOIO B MOAENM NapameTpa, crieayeT caenatb 3TOT napameTp CBO-
604HbIM, TO eCTb 3aUKCUPOBaTb a/lbTEPHATMBHbIA NapamMeTp U BHOBb BblYNCANUTL OLLEHKWU.

YpaneHve kakor-nn6o cBa3v 13 mogeny (PMKCMpoBaHMe HyNeBOro 3Ha4YeHUs COOTBETCTBYHO-
Lero napamMmeTpa) yBeNMuMBaeT UMCO cTerneHel cBo6oabpl Modenn Ha 1 u aenaet ee Gonee
3KOHOMUWYHOW, NaKOHWYHOM, MOBbIWAsA €e LIeHHOCTb B COOTBETCTBMM C O6GLLEHAaYyYHbIM MPUH-
LMNOM 3KOHOMUW [0BoAoB (6puTBbl Okkama). Takas 6onee flakOHUYHAs MoOAENb, MOyYeH-
Has nyTemM QUKCMPOBAHMA HYNIEBOrO 3HAYeHNS OAHOIo M3 NapameTpoB (MCKIOYEHUE CBA3N),
Ha3bIBAETCS B/IOKEHHOW MOAENbLIO (MO OTHOLLEHUIO K MCXOAHOW). [lns OueHKM Lenecoobpas-
HOCTM UCK/IIOYEHUA KaKol-MGOo CBA3M MOXHO MCMO/b30BaTb KPUTEPWU pasnnuunii 41 BNOXeH-
HbIX MOAeneli. ITOT KPUTEPUIA OCHOBaH Ha OLIEHKE CTaTUCTMYECKOM [AO0CTOBEPHOCTU pasnnuus
KpUTEPUS XN-KBaapaT A1 UCXOLHOW 1 BNOXeHHOo Mofaeneld. CHavana BeluncnseTcst Xu-Ksagpar
n df gna nexogHoii (CMIN1, dfl) n BnoxeHHoli (CMIN2, df2) mogeneli. 3atem no Taénuue
KPUTUYECKNX 3HAYEHWNI XM-KBaapaT onpefensieTcs CTaTUCTMYecKas [A0CTOBEPHOCTb PasHOCTU
CMIN2 - CMIN1 pns uncna cteneHei ceoboabl d fl - df\. Ecnu pesynbTaTt cTatmcTMyeckn Oo-
CTOBEPEH, 3HAUUT, UCXOAHass MOAENb STyylle COrnacyeTcsi ¢ AaHHbIMW, yAaNeHne CBA3N yxXyaLlaeT
Mogenb. Ecnun e pesynbTaT CTaTUCTMYECKM HEAOCTOBEPEH, 3TO O3HAYaeT, YTO B/IOXKEHHas Mo-
[eNlb COOTBETCTBYET AaHHLIM He XYXe, YUEM UCXOAHas, U Takas Moaudukalmsa LienecoobpasHa.

JononHntensHo AMOS npepgocTaBnseTr ABa Tuna WHgopmauuu, BecbMa MNOMe3HOW AN
ONAarHOCTUKM MPUYNH HECOOTBETCTBUS MOAENN [aHHbIM: CTaH4apTU30BaHHble OCTaTKu
(standardized residuals) n nHgekcol mogndmkaumm (modification indices). OTmeTMm, 4TO 3Ta
MHopmaumsa OOCTynHa TOMbKO B TOM Cflyyae, €C/iM B LaHHbIX HET MPOMYyLLEHHbIX 3Haye-
HUI. Ons Toro 4to6bl NOAYYNTb B OKHE BbiBOAA 3TV MNOKasaTenu, AOCTaTO4YHO B OKHe AMOS
Graphics »View »Analysis Properties: Output (MapameTpbl aHanu3a: BeiBog) (puc. 26.4) ycTta-
HOBUTb (pnaxkm Residual moments (OcTaTkm mMomeHToB) U Modification indices (MNHAaekKchl
Mogungukaymnm).

CTtaHOapTn3oBaHHble OCTaTKU B BblBOAE NpPeACTaB/eHbl B BMAE MaTpuubl pPasmMepHOCTbIO
P XP (P — KONMYeCcTBO fIBHbIX MEPEMEHHbLIX MOAENN, COAEPXaLLMXCa B AaHHbIX) (puc. 26.5).

Kaxablii 31eMeHT 3Toli MaTpULbl — CTaHAAPTM30BaHHas Pa3HOCTbL MEXAY UCXOAHOM KoBapua-
LMeit 1 Bocnpou3eeAeHHol No Moaenu.

MOCKONbKY OCTaTKW CTaHAapTU30BaHbl, OHW AB/SIOTCSA aHa/IOraMn r-3HayYeHuin, 1 aTo cylle-
CTBEHHO o6/ieryaeT Ux UHTepnpeTauuto. Hanpumep, 3HaueHne ocTaTtka 6onee 2,58 cTaTUCTU-
UeCcKMU A0CTOBEpPHO OT/MYaeTcs oT O Ha ypoBHe 0,01. Ecnm Ha6noAaloTCss HACTOMbKO 3HaUK-
TeNbHble OTK/IOHEHUs AN1F KOoBapuaumu napbl NepemMeHHbIX, 3TO BECKUI aprymMeHT B MO/b3y
Koppekuun moaenu: Nn6o 3agaHnem cBO60AHOIO MapameTpa, CBA3bIBAlOLWEro oAHy Wamn obe
nepemMeHHbIe C APYrMU AN MeXay coboii, 6o yaaneHnemMm U3 MOAEeNN OAHOWN U3 HUX.
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Estimation | Numerical | Bias  Output Bootstrap | Permutations | Random t | Title |

P Minimization histoiy

P Standardized estimates

" Squared multiple correlations

I Sample moments

I Implied moments

AT ntioH HIHCINY

17 Residual moments

17 Modification indices

I Indirect direct &total effects

" Factor score weights

I Covariances of estimates

V Correlations of estimates

1~ Critical ratios for differences

I Tests for normality and outliers

I Observed information matrix

|4 Threshold for
modification indices

Puc. 26.4. OkHo Analysis Properties: Output (MapameTpbl aHanmsa: BbiBoa)

S Analysis Summary
Notes for Group
® Variable Summary'
Parameter Summery
11 Notes tor Model
[3 Estimates
S Scalars
El Matrices
Residual Covanances
Standardized Residual Covariances
B Moadification Indices

standardized Kesidual Covariances (Uroup number 1 -
Default model)

TectS Tect4d Tect3 TecT2 TecT!
Tectb .000
Tect4 ,102 ,000
TecT3 ,060 -,162 .000
TecT2 1,236 -.466  -,846 ,000
TecT! 678  -,792 ,032 ,000 .000

Puc. 26.5. dparmeHT okHa BbiBOAa Standardized Residual Covariances (CTaHOapTM30BaHHbIE

OCTaTKM KoBapuauuii)

MHaekesl moamdmkaummn (Modification indices, M.l.) gocTynHbl B O4HOVMMEHHOM pasgene
OKHa BbiBOAa (puc. 26.6). Mo CMbIC/ly OHU ABASIKOTCA aHajloramu KpuTepus Xu-Keaapar
C OZHOW cTerneHbio cBO6OAbI N BbIYMCAATCA ANA KaXKA0ro UCKNKYEHHOro napametpa (huk-
cnpoBaHHOro kak 0). 3HauyeHue M.l. nokasbiBaeT, HACKO/IbKO MPUGIN3NTENLHO YMEHbLLIUTCS
XN-KBaApaT MoAenu nNpy 0CcBOGOXAEHMN 3TOro napamMeTtpa (3aiaHnuu COOTBETCTBYHOLLLEN CBSA-
3n). Ans kaxgoro M.l. ykasbiBaeTca Takke BenuMHa OXUAaeMOro M3MeHeHUs napameTpa
(expected parameter change), o6o3Hayaemasi Par Change n npepackasbiBalow,as, HaCKOJIbKO
M B KAKOM Harnpas/fieHUN OTK/IOHUTCS OT HY/si COOTBETCTBYHOLLMIA NapaMeTp, ecnn OH GyaeT
0oCcBOGOXAeH. OpUeHTUPYSCb Ha BenuuuHy M.l., nccnegoBaTenb MOXET LiefieHanpaB/ieHHO
n06aBNaTh cBA3N (OCBOGOXAATb MapamMeTpbl) A8 MOBbILWEHUS cOrnacus MoAenu € AaHHbl-
Mu. Mpun aToM, pasymeeTcs, MOAe/b TepsieT CBOK LLeHHOCTb: CTaHOBUTCS 60nee rpoMo3Koi

N MeHee 3KOHOMWYHOMN.
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B okHe Analysis Properties: Output (MapameTpbl aHaims3a: BbiBog) (cm. puc. 26.4) nopor UH-
Aekca mogudmkaunm (Threshold for modification indices) no ymonyaHuio 3agaH paBHbiM 4. 3TO
O3HauaeT, YTO B OKHe BbiBOAA GyAyT BbIBOAUTLCS MHAEKCH MoAuUKaLun A1 napameTpos,
3aaHne (0CBOGOXAEHNE) KOTOPbIX ByAeT NPUBOAUTL K CTATUCTUYECKM 3HAUMMOMY ynyulle-
HUIO COOTBETCTBUS MOAENN AaHHbLIM: YMEHbLUEHVE XU-KBagpaTa MoAenv Ha 4 nNpu yMeHbLue-
HUW Yncna cteneHeit ceoboabl Ha 1 cTaTMCTUYecKn goctoBepHo (p < 0,05).

S3 Analysis Summary Modification Indices (Group number 1 - Default model)
Notes for Group

3 Variable Summary Covariances: (Group number 1 - Default model)
Parameter Summary

ft! Notes for Model
\# Estimates M.l.  Par Change

- Medification Indlices e5 <> Fl 4172 598
Covariances:
Variances:
Regression Weights: Variances: (Group number 1 - Default model)
Minimization History
H Model Fit
Fxerutinn Timfi

jrj M.l.  Par Change
Regression Weights: (Group number 1 - Default model)

M.l.  Par Change
Tect5 <— FlI 4,031 421
Tect? <— iecx| . 4.020 A

Puc. 26.6. dparmeHT okHa BbiBOAa Modification indices (MHaekcbl moandurkaryn)

TpeboBaHUA K AaHHbIM

Tpe6oBaHMs K AaHHbIM AN SEM 06YycnoB/ieHbl TeM, YTO MCXoAHas MHopmMauus ans aToro
MeTofa COAEPXUTCA B KOBapuauWoHHOM MaTpuue. CrnefosaTtesibHO, TakMe CTaTUCTUKM, Kak
cpedHve, avcnepcuun, Koppensumu MupcoHa, OO/MKHbI MMEeTb CMbIC/ {npo6ieMa Hopmasb-
HOCTW pacripefieNeHns nepeMeHHbIX). crnonb3oBaHne MaTpulbl KoBapuaumii (Koppensnii)
HaknaabiBaeT AOMNOMHUTE/bHLIE OrpaHMUYEeHUs Ha XapakTep CBA3el Mexay nepeMeHHbIMU,
KOTOpble A0/KHbI 6biTh, BO-MEPBbIX, IMHEMHLIMWU, BO-BTOPbLIX, HE Ype3mMepHbIMU (MpobreMa
KO/IMHeapHOCTW). BbinonHeHWe psaa npoueayp SEM  BO3MOXHO AWWb NPU YCNOBUM OT-
CYTCTBUS NMPONYLLEHHbIX 3HAUYEHWI B AaHHbIX, YTO TaKXe 3acnyXuBaeT BHUMaHUA (npobnema
MPOMYLLEHHbIX 3HAYEHMI). HakoHeL,, TOYHOCTb U CTaBUNBHOCTbL OLEHOK, a TakXe BO3MOXHOCTb
reHepanusaumm pesynstatos SEM 3aBUCUT OT TOTO, KAKOBA YMC/IEHHOCTb BbIGOPKM.

HopMasnibHOCTb pacnpeneneHuss N BbI6POCHI

Wcnonb3oBaHve B SEM KoBapuaumii TpebyeT, uTo6bl NepemeHHble 6bi1n, BO-NEPBbIX, Konunye-
CTBEHHbIMM, BO-BTOPbLIX, pacnpeneneHHbLIMU HopManibHo. OHako 1 To, U Apyroe Tpe6oBaHue
TpakTyeTcs B WUMPOKUX npeaenax.

M3mepuTtenbHas wkana (yposeHb nsMmepeHus). MNpumeHeHne SEM npegnonaraeT MCNo/b30-
BaHME VUCK/IIUYNTENIbHO KOJINYECTBEHHbIX MepemMeHHbIX. OAHaKo A0MycKaeTcsa UCMNosib30BaHne
KaTeropuasibHbIX NepemMeHHbIX, ecin KaTeropum ynopsgoyveHbl U MOTyT NHTEPNPEeTUPOoBaTbCA
KaK OVCKpeTHas BepCus HerpepbiBHOW nepeMeHHOW. Tak, [O0rMycTUMO BK/4YaTb B MOAeslb
6MHapHYI0 NepemMeHHyto, Hanpumep non. nu npepcrasnate B MOAENN HOMUHA/IbHYIO Te-
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PEMEHHYI0, MMEIOLLYI0 3 KaTeropuu, Kak ase GMHapHble PUKTUBHbIE MepemMeHHble (dummy
variables)'.

HopmanbHOCTb pacnpeneneHunsi N Bel6pockl. bonblwnMHCTBO Npoueayp SEM npeanonaraioT
HOPMa/IbHOCTb pacrnpeneneHns nepemMeHHbIX, TOYHee, UX MHOTOMEPHYD HOPMaslbHOCTb. s
NpPOoBEPKN 3TOro npeanonoxeHns B AMOS BkaoueHa yaobHas npoueaypa Tests for normality
and outliers (Kputepnn HOPMa/IbHOCTU U BbIGPOCHI), KOTOpas AOCTYMNHa, eCNn B AaHHbIX HeT
nponyckoB. COOTBETCTBYIOL NI pe3ynbTaT NOSBASETCS B BbiIBOAE, €C/IN B AMAIOTOBOM OKHE
Analysis Properties: Output (MapameTpbl aHanm3a: BeiBoAa) (CM. puc. 26.4) ycTaHOBNEH (hNaXXOK
Tests for normality and outliers. B pasgene Assessment of normality (OueHka HOpManbHOCTW)
OKHa BblBOga (puc. 26.7) npuBogAaTcsa nokasatenn acmmmetTpumn (skew), akcuecca (kurtosis),
X KPUTUYECKNX KoadhdpuumeHToB (c.r. — critical ratio). MHOroMepHbI/ 3KCLECC U ero Kpu-
TUYECKMIH KO3(hhULUMEHT NpuBeaeHbl B nocnedHeli ctpoke Multivariate (MHOromepHblit).
Hanbonee BaeH KPUTUYECKUI KO3MULMEHT A5 MHOFOMEPHOIO 3KCLiecca: ero BenmunHa
B npefenax NATU CBUAETENbCTBYET O NMPUOGAN3NTENBHOW MHOFOMEPHOV HOpManbHOCTU pac-
npegeneHns nepeMeHHbIX. ECNv 3HauyeHne KpUTUYECKOro KoaduumeHTa A1 MHOFOMEPHOro
3Kcuecca npe.biwaeT 5, TO NPUYNHON OTK/IOHEHUSI OT MHOTOMEPHOW HOPMasIbHOCTU MOXET
ABNATLCA HEHOPMa/IbHOCTL pacnpeaeneHns OTAeNbHbIX NepeMeHHbIX. O6 3TOM MOXHO CyanTb
Mo nokasartenisiM acMMMeTPUM M 3KCLecca A1 KaXA0M U3 nepeMeHHbIX. PacnpeneneHune nepe-
MEHHOI CyLL,eCTBEHHO OTK/IOHSIETCSi OT HOPMa/IbHOrO, ecnn MokKasaTeslb acummMmeTpumn (skew)
npesbiwaeT 3 1 (M1KN) nokasaTens akcuecca (kurtosis) npesbiwaet 7 [3], [5].

Assessment of normality (Group number 1)

Variable min max  skew c.r.  kurtosis c.r.
TectS 5,000 19.000 ,031 ,128 -160 -327
Tect4 4,000 21,000 ,195 , 796 ,182 372
TecT3 4,000 22.000 257 1051 1162 2372
TecT2 4000 17000 -142 -581 -438 -894
TecTl 4000 17,000 -074 -304 -439 -896
Multivariate 2,337 1,397

Puc. 26.7. dparmeHT okHa BbiBOga Assessment of normality (OueHka HOpMasibHOCTW)

Ana noucka M MUCKNKYEHUA MPUYMH OTKNOHEHMUA pacnpefeneHns nepemMeHHbIX OT MHOro-
MEepHOW HOPMa/IbHOCTU MOXXHO MCMO0J/b30BaTb pa3aen okHa BbiBoga Observations farthest from
the centroid (Mahalanobis distance) (Habnogaemble yaaneHus oT ueHTpounga (PaccTtosHuA
MaxanaHo6uca)) (puc. 26.8). B aToM OkHe Hab6nAeHUa ynopsaoveHbl No Mepe ybbiBaHUA
BE/IMYNHbI KBaZpara X pacCTOsHUA OT LieHTpa MHOromMepHoOro pacnpeneneHuvs (LeHTponaa).
B ABYyX MmocrneAHuX cTtonbuax ykasaHbl BEPOSITHOCTU B MPeAMNooXEeHUN MHOrOMEpHOUM Hop-
ManbHOCTU: pl — BEPOSATHOCTb TOrO, 4YTO /it06oe crnyyvamHoe HabnaeHVe NPeBbICUT AaHHYH0
BE/INUMHY yAasleHns OT LeHTpouaa, P2 — BEPOSiTHOCTb TOro, YTO MaKCUMaslbHOe 3HadyeHue
paccTosiHMA OT LeHTpouAa OTAENbHO B3ATOr0 HabnAeHUs NPEBLICUT YKa3aHHYO Be/INUYNHY.
B cnyyae MHOroOMepHoOW HOPMaslbHOCTU Masible 3HAaYeHUs pi He peaKocTb. A O4YeHb Masloe
3HayeHne p2 cBUMAETEeNbCTBYET O HEOObIYHOCTM HabnwaeHUs AN MHOFOMEPHOro HopMasb-
Horo pacnpegeneHus. Takum obpasom, UCK/Yasi U3 BbIBOPKN HAGIAEHNS C OYEHb MasibiM
3HauyeHMeM p2 (BbIBPOCHI), MOXHO YMEHbLUNTbL OTK/IOHEHME pacrnpeneneHns nepemMeHHbIX oT
MHOFOMEpPHOV HOPMa/IbHOCTH.

1Kazanocb 6bl, TOrMYHOE 3aMellieHne Takoii HOMWUHANLHOW NepemMeHHON Tpemsi BUHAPHLIMK HAa CaMOM
[ene HeKOPPeKTHO, TaK KaK 3HauYeHus [BYX M3 HUX OfHO3HAYHO AETEePMUHUPYET 3HauYeHWe TpeTbeit
nepeMeHHoOl, TO eCTb HeM3BexKHa UX KO/JIMHEAPHOCTb.

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

TpeboBaHMA K AaHHbIM 355

Observations farthest from the centroid (Mahalanobis distance) (Group number 1)

Observation number  Mahalanobis d-squared Pi P-
95 16.702 ,005 ,400
39 13.635 ,018 542
17 13,510 ,019 297
60 12.088 ,034 434
56 11,933 ,036  ,287
37 11,490 ,042 252
55 10.630  ,059 381

Puc. 26.8. ®parmeHT okHa BbiBoAa Observations farthest from the centroid (Mahalanobis
distance) (Habntogaemble yganeHus ot ueHTpomga (PacctosiHma MaxanaHo6buca))

Ecnm no TeM unv UHbIM MpUuMHam Tpe6GoBaHMEe MHOMOMEpPHOW HOPMaslbHOCTU COBGMCTU He
y[aeTcs, TO MOXHO MPUMEHUTbL CheunasnbHbiii MeToA oueHku Asymptotically distribution-free
(Mpnbnn3nTENbHO CBOOGOAHLIN OT pacnpegeneHuns), ycTaHOBMB B OKHe Analysis Properties
(MapameTpbl aHanusa) nepekntoyaTens Discrepancy B COOTBETCTBYHOLLEE MOJIOXKEHME (CM.
puc. 26.3). OgHaKo NMPUMEHATb 3TOT METOA, PEKOMEHAYETCA TOMIbKO A5 O4YeHb GOMbLINX Bbl-
60pokK (He meHee 400-500 HabnwaeHWA).

Mpo6nema KOMJIMHEAPHOCTH

KonnuHeapHocTb siBAseTca npo6nemoli Ans BceX MHOrOMepHbIX MeTOA0B aHanm3a Koppens-
LMOHHBIX UM KOBapUaLMOHHbLIX MaTpuL, 1 0603HaYaeT, YTO CBS3b MeX/y HEKOTOPbIMM Mepe-
MEHHbIMU paBHa 1 UAn NpueAMKaeTcs K Heli (Mo moAayno)l B aTOM cnyyae HEKOTOpble Bbl-
uncnuTeNbHbIE MPOLeAYPbl C MaTPULIAMK, HaMpUMep BbluMCeHWe 06pPaTHOM MaTpuLbl, ecnu
N BO3MOXHbl, TO NMPOU3BOAATCS C OLWIMGKaMU. MpU HaIMUMK KON/IMHEApHOCTM MnporpaMmma
AMOS 160 BoO6LLE HE BLIYNCASET OLEHKM MapameTpoB, MM60 BblUMCAAET UX C OLIMGKaMM:
MOrYT MOSIBAATLCA OLEHKM KOPPenaunin nnm craHaapTU3MpPOBaHHbIX KO3((ULIMEHTOB, MNpe-
BbllLalLWMe 1, UN OTpULATENIbHbIE OLIEHKWU Aucrepcuii. OfHAKO OLWGKN OLEHOK KaK ro-
CNeAcTBUS KONIMHEAPHOCTU MOTYT 6biTb M He CTO/Ib OYEBMAHLIMW U 3aMETHbIMUK. [o3TOMY
pekomeHayeTcs nepeq npYMeHeHnem SEM BbIMOHUTL AUATHOCTUKY KOM/IMHEAPHOCTMU.

OAVH 13 AOCTYMNHbLIX CNOCO60B AMarHOCTUKN KONIMHEAPHOCTU — NMPUMEHEHNE MHOXECTBEH-
HOrO perpeccUoHHOro aHanmnsa (cm. rnasy 18). Jna 3TOoro aHaan3 MOXHO MPOBECTU A5 KaX-
[0V 13 nepemMeHHbIX (KakK 3aBMCMMOW) C OCTa/lbHbIMM (KaK He3aBMCUMbIMU). [okasaTenem
9KCTPEMa/IbHO BbICOKO MHOFOMEPHOM KOMN/IMHEAPHOCTN B 3TOM C/lydae MOXET CyXuTb KM K,
npesbiwaownii 0,9. MOXHO OrpaHNYNTLCA U OAHOKPATHLIM MPUMEHEHVNEM MHOXECTBEHHOM
perpeccun B OTHOLLUEHUW OOHOWM U3 NepeMeHHbIX, (KaK 3aBMCMMOIA) ¢ OCTa/lbHbIMU (KakK He3a-
BUCUMbIMIK). B 3TOM cniydyae B MeHto JInHenHaa perpeccusi: Ctatuctmkm (cm. puc. 18.2) cnegyet
YCTaHOBUTb (/10K [MarHOCTMKN KOMMHeapHOCTU. [pn yCcTaHOBKe 3TOro doiaxka AN Kax-
[0V He3aBMCUMOI MepPeEMEHHON BbluncnseTcs TonepaHTHocTb (1 - KM K aToi nepemeHHoOM
C OCTa/IbHbIMWN HE3aBUCUMbIMU MepeMeHHbIMK). MNoKasaTensiMn aKCTpemMasbHOW MHOrOMepHO
KONMHeapHOCTU B6yayT ABNAATbCA 3HaveHUs KM K 3aBucMmoin nepemMeHHOl, npesbilaroLmne
0,9, n (Mnn) ToNepaHTHOCTU XOTS Obl OAHOM HE3aBMCKMMOIN NepeMeHHoN, MeHblune O,1.

O‘-IGBVI,CI,HI:IVI Cnoco6 CHWKEHUA Wan YCTPpaHeHUsa KON/IMHeapHOCTN — yaaneHne nepemeHHoﬁ
C MakCUMasibHbIM 3Ha4yeHnem KM K vnv ¢ MUMHMMasIbHbIM 3Ha4YeHeM rnokasartess ToNepaHTHOCTW.

1KoppenaunoHHas (KoBapuaLMoHHas) MaTpuLa He ABNSIETCA MONOXMUTENbHO ONpeaeneHHoi
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MponylleHHble 3HAYEHUS

Hanuume NponyckoB B AaHHbIX He ABASETCA HeNpeoAoNMMbIM NPenaTcTBMEM AN8 NpUMeHe-
HMs SEM. Ecnu B Aa@HHbIX eCTb NPOMyLeHHblE 3HAYEHUS, TO A9 OLEHKU NapaMeTpoB Heo6-
XO4AMMO YCTaHOBUTbL (hnaxok Estimate means and intercepts (OueHKa cpedHUX M CBO6GOAHbIX
yneHoB) B okHe Analysis Properties (MapameTpbl aHanm3a) (cm. puc. 26.3). OgHako npu ycTta-
HOBKe 3TOro hfiakka MHOrve rnosesHble nokasaTenu MoAenn cTaHOBATCS HeAOCTYyMHbIMU. Pe-
LeHneM npo6reMbl MOXET 6bITb CO3AaHMe ABYX (haifoB AaHHbIX: UCXOAHOrOo (C MpOoMnycKamu)
1N AOMNONHUTENLHOro, 6e3 NPOonycKoB (C YAaleHHbIMU CTPOKaMu, WM C BOCCTAHOB/IEHHLIMMU
nponyckamu). CHayana moesnb aHanM3npyeTcs U MoANULMpPyeTCs ¢ UCMOb30BaHNEM dhaid-
Na paHHbIX 6e3 MponyckoB, 3aTeM MNpoBepsieTcs Ha (haline ¢ Nponyckamy C yCTaHOB/IEHHbIM
hnaxxkom Estimate means and intercepts (OueHKa cpegHuUX 1 cBOBGOAHbLIX YIEHOB).

Han6onee KOppeKTHbIM M MPOCTbIM CNOCO60M co3faHusi halina 6e3 NponyLleHHbIX 3Haye-
HUI fBNAeTCS yaaneHne N3 UCXoA4HOro hanna CTPoK, coaepXalmx NponyLeHHbIe 3HaYeHUS.
OpfHako Takol cnoco6 MOXEeT MPUBECTU K CYLLECTBEHHOMY COKPALLEHW YMNC/TIEHHOCTU Bbl-
6OpKN. ANbTepHaTUBOM ABNAETCA BOCCTAHOBMEHWE MPOMYLLEHHbIX 3HAYeHUN NGO 3ameHOoM
NPONYLLEHHbIX 3HAYEHUI CPeAHUMUN AN COOTBETCTBYHOLLIMX MNEPEMEHHbIX, MM60 NMPUMEHEHN-
eM crneuuasnbHbIX MpoLeayp B paMKax aHaniv3a MpomnyLlieHHbIX 3HauyeHuii. MepBblli cnocob
6onee rpy6bIli, AocTyneH B MeHk [lpeobpasoBartb »3aMeHUTb MPOMyLUeHHble 3HadYeHus (Me-
Toa — CpegHee psaa). Bropon cnocob 6onee TOYHLIW, OOCTYrNeH B MeHO AHanm3 »AHaM3
NPOMYLLEHHbLIX 3HaYeHW. Mpu BbIGOpe MeToAa BOCCTAHOBMEHMA MO MeToay perpeccun (Oue-
HUBaHWe — Perpeccus) 1 3a4aHUM BCEX KOJIMYECTBEHHbIX MEepeMeHHbIX A1 BOCCTaHOB/EHUS
nporpamMma BOCCTaHaB/IMBAET KaXXAblii MPOMYCK KaK OLLEeHKY 3Ha4YeHUs [AaHHOW nepemMeHHoI
(KaK 3aBUCMMOI) MO 3HAYEHUAM OCTasIbHbIX MEePEMEHHbIX (KaK He3aBUCUMbIX).

O6bem BbIGOPKU

Tpe6oBaHMsi K 06beMy BbIGOPKM A5 SEM CTpoxe, Yem Ans TPAAULMOHHLIX MHOFOMEPHbIX
METOA0B, YTO apryMeHTUPYyeTCs O6bIYHO 3aBMCMMOCTBIO TOUHOCTU M CTabUILHOCTM OLEHOK
napameTpoB OT Ko/nunuectsa HabnogeHWii. OHaKO O6LLENPUHSATLIE NpaBuia OLEHKN [0CTa-
TOYHOro 06beMa BbIGOPKU ellle He CIOXMU/NCL. PekomeHayemas MUHMMasbHas YNCIEHHOCTb
HabMmoaeHN Kone6netcs B aAmanas3oHe oT 100 o 400, a HambBonee yacTo BCTpedaroLleecs
B UCCNeloBaHNAX KOMMYeCTBO HabnoaeHui 06blYyHO He MeHee 200.

Bonee onpeaeneHHble KpUTepun npegnaraet P. KnaiiH, OCHOBbIBasCb Ha COOTHOLLEHUU uyucna
HabngeHnin N 1 KonnyecTBa oueHMBaeMbixX napametpos T =P (P + 1)/2 - df [5], rae P — ko-
JINYECTBO SIBHbIX MepeMeHHbIX Moaenu, df — uncno creneHeli ceob6oabl. B cOOTBETCTBUM C €ro
pekoMeHAaLUnaMn naeansbHom cneayeTt cunmTaTb Takylo YMCNEHHOCTb BbiGopkM N, koTopas B 20
pa3 npeBbIlLaeT KOMMYECTBO OLeHMBaeMbIX napametpoB T, 10-kpaTtHoe npeBbileHne N Hag T
cunTaeTcs nNpuemsemMsiM, a 5-kpaTtHoe — SIBHO HeAO0CTaTOYHbIM A1 YBEPEHHOCTU B TOUYHOCTU
1 CTabUbHOCTUN OLIEHOK NMapameTpoB. Elle cTpoxe TpeboBaHUs K 06beEMY BbIGOPKM NPU UCTO/b-
30BaHNN METOA0B OLIEHOK, CBOGOAHBLIX OT NPeAMnoIoKeHNs] 0 MHOFOMEPHOW HOPMaslbHOCTU.

[TowaroBble ar rOPMTMbI BbIYNCTIEHU

Kak npaBwuno, mogent hopmupyeTcss U KOPPEKTUPYETCA WUCKIHUYUTENBHO B rpauMyeckom
BMAe B rnaBHOM OkHe Amos Graphics (puc. 26.9).

Cpeactea AM OS npeobpasytoT aTy rpacmnyeckyto Mogenb B MICNOMHAEMYHO NPOrpaMmmy, BK/O-
yaroLLyto B ceba cuctemy fiMHelrHbIX ypaBHeHul. MNMonb3osatesis AMOS nmeeT BO3MOXHOCTb
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3anyctute nporpammy IBM SPSS Amos 20 npy MOMOLLM 3Hauka Ha PaboyeM CTO-
e nnn Bblbpas B rnaBHOM MeHo Windows komaHay Myck »Mporpavmsl »IBM SPSS
Statistics »IBM SPSS Amos 20 »Amos Graphics.

Ecnn Bbl y)xe paboTanm ¢ 3Toi NporpaMMoli, To Ha Pa6oyem crorne ByaeT nocneaHss
M3 COXPaHEHHbIX Auarpamm. B 3Tom cnyyae B MeHto File (Paiin) Bbibepute New
(HoBbli ).

Mocne BbIMOMHEHWS 3TOTO Llara Ha 3KpaHe MOsiIBUTCA aBHOE OKHO Amos Graphics, noao6-
Hoe M306paxeHHOMY Ha puc. 26.9. OCHOBHble 06/1aCTU [/TaBHOTO OKHA: CTPOKAa COCTOSHUS,
KOMaHAHasi CTpoKa (BBEPXY OKHa), MaHeslb MHCTPYMEHTOB C KHOMKaMW (ieBasi 4acTb OKHa),
Pabounin cton (NpaBas YacTb OKHa).

CTpoKa COCTOSIHUSI — BEPXHSsi CTPOKa [/1aBHOro OKHa, MH(OPMUPYET 06 MMEHU OTKPbITO-
ro chaiina ¢ mogensto, ero coctosiHum (Input (Besoa) wam Output (BbiBOA)) U HOMeEpe rpyn-
nbl (BbIGOPKKU, NOABLIGOPKU), AN KOTOPOW CTPOUTCS U ByaeT NpoBepsAaTbca Mogenb. Ecnm
Bbl BrepBble MPUCTyNaeTe K MOCTPOEHMUIO MOAEN, TO CTPOKA COCTOSHUSA COAEPXUT HaAMUCh!
Unnamed Project: Group number 1 Input (Be3biMAHHbIV NpoeKkT: Mpynna Homep 1 BeoA).

KomaHaHas cTpoka nogobHO OAHOMMEHHOM CTpoke B SPSS Statistics oTkpbiBaeT goctyn
K COOTBETCTBYIOLLUM MEHIO.

MaHenb UHCTPYMEHTOB COAEPXUT 42 KHOMKU, KaXAas U3 KOTOPbIX peanniyeT KOHKPETHYHO
onepaumio. C 60/bLWNHCTBOM M3 HUX Mbl MO3HAKOMUMCS B MPOLIECCE BbIMO/IHEHMWSI MOLLaro-
BbIX UHCTPYKLINIA.

Pabounii CTON 3aHMMaeT BCIO fIeBYIO, OCHOBHYIO 4aCTb OKHa W npeacTasnseT co6oM nnct
6ymMaru, nsHavyajsibHO MycTOW, Ha KOTOPOM MpW MOMOLLM MNaHeneil NHCTPYMEHTOB BbiCTpanBa-
eTca mogens. dopmaT Paboyero crona, No ymonyaHuto Portrait-Letter (KHMXHbIN — NUCbMEH-
HbIi), MOXHO MEHSTb B 060 MOMEHT MOCTPOEHUSs MOAENN, BbibMpas B KOMaHAHOM CTpoOke
View »Interface Properties (Bug »lMNapameTpbl MHTepdeiica). B oTKpbiBlEMCA OkHe Interface
Properties Ha Bknagke Page Layout (PasmeTka cTpaHuLubl) B MeHto Paper Size (Pasmep cTpaHu-
Libl) MOXHO W3MEHUTb OPUEHTALMIO U pa3Mep CTpaHuLbl, 3afaB, Hanpumep, Landscape — A4
(Anb60MHbIV, pasmep A4). Ecnv Moaenb OPUEHTUPOBaHA NMPEUMYLLECTBEHHO FOPU30HTa/LHO,
KaK Ha puc. 26.9, CTOWUT 3a4aTb albGOMHYK0 OpueHTauumio cTpaHuusl (Landscape), a ecnu Bep-
TUKaNIbHO — KHWXHYO (Portrait).

[anee npvBeAeHbl MOLIAroBble MHCTPYKUMU A8 (DOPMUPOBaHMA U MPOBEPKU cpeacTBamu
Amos Graphics gByx mogeneii: usmeputensHoi moaenm (KOHOMPMaTOPHbI (DaKTOPHbIV aHa-
nms, warn 3-11) ¢ ncnonb3oBaHnem aiina gaHHbix 1Q.sav U CTPYKTYPHOI Mogenn, BKAKYato-
weli B ceba N3MepUTESbHYIO N «NYTEBYIO» COCTaBMsAOLWNE, C UCMOb30BaHMeEM halina AaHHbIX
exOl .sav (CTpyKTypHasa mogens, warn 3a-11a).

KoHupMaTopHbI (haKTOPHbLI aHanns
dopmunposaHne mogenn KOA

Ana nposeAeHUss KOHPMpMaToOpHOro caktopHoro aHanmsa (K® A) 6yaem ucnonb3oBatb
TOT Xe palin gaHHbIX, 1Q.sav, B OTHOLIEHUN KOTOPOro MPUMEHS/CA TPaAULMOHHBIA haKTop-
Hbll aHanM3 B rnase 20. 3TOT halin AaHHbIX BKAOYAET B Cebs pesynbTaTbl TECTUPOBaHMUA
184 wkonbHMKOB Mo 11 cybTectaM uHTennekTa. Mpeanonoxmm, atm 11 nokasaTeneil UHTen-
NeKTa npeacTasnsoT cob60i M3MepeHusa (MHAMKATOPbl) TPeX CNOCOO6HOCTEl Kak NnaTeHTHbIX
KOHCTPYKTOB: Bep6asibHbIX CMOCOBHOCTEN, NOrMKO-MaTeMaTnyecknx crnoco6HOCTel 1 Hesep-
B6a/bHbIX (06pasHbIX) CNOCOBHOCTEN. 3TO NPeAnosoXKeHNe MOXET 6bITb NPeAcTaBNeHO B BUAE
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AT 3 1 Ha naHenn MHCTPYMEHTOB LLUENKHUTE Ha 3Hauke, n3obpakatowiem osas, Draw
unobserved variables (PvcoBaTb nateHTHble NepeMeHHbIE) U MepeBeavTe yKasa-
TeNb MbiWKW na Pabounii cton. PAAom C ykasaTenieM MOSIBUTCSH OBaJ/l, & COOTBET-
CTBYIOLLLAA KHOMKa OyAeT BblaeneHa. B COOTBETCTBUM CO CXEMOW, N306padKeHHOMN
Ha puc. 26.10, HapucyiiTe oBan A/19 NepemeHHon F1, yaepXuBas HaXaTow /1eByto
K1aBULLY MbILLN.

2. LlenkHnTe Ha KHOMKe C U306paxeHnem npsmoyrosbHMKa Draw observed variables
(PucoBatb fIBHble MepeMeHHble) 1 HapucyliTe MPSMOYro/IbHVK, COOTBETCTBYHO-
LNA NepemMeHHOM cyeT B yMe. HapucyliTe Tem e Croco6oM MpsiMOYro/ibHUKM,
COOTBETCTBYHOLLME TPEM OCTa/IbHbIM MepeMeHHbIM-UHANKaTopaM hakTtopa F1.

3. B[enkHuTe Ha KHOMKE C OB/IOM M HapWUCyihTe cripaBa OT MepBOro NMpPsMOYrosib-
HMKa KPY)XXOK, COOTBETCTBYHOLMI OwKnobKe e l. [N 3TOro A0CTaTOuHO LLESTKHYTb
B COOTBETCTBYHOLLEM MeCTe Ha Pabouem cTosie NpaBoi KnaBuLLEn MbIW (PSA0M
C yKasaTesieM [O/MKeH ObITb BUAEH OBaul). [oBTOpUTE 3TO AECTBME A1 OLUMOOK
e2, e3 n e4.

LLlenkHMTe Ha KHOMKe ¢ n306paxeHneM O4HOHaNpPaBNeHHON CTPeKU U Hapucyit-
Te BCe Hamnpas/ieHHble CBA3W MeXAy M306paKeHHbIMU NePEMEHHLIMN B COOTBET-
CTBUUM CO cxemMoi (cM. puc. 26.10). HaumHaiTe prcoBaTb Kaxayto CTpesky (Ha-
XXaTnem NeBol KNaBULLM MbIlLM) BHYTPU KOHTypa NnepemMeHHO 1 3akaHunBalite
BHYTPMW KOHTYpa ApYroi rnepemMeHHor (OTNycKas /1IeBYH0 KMaBuLly MblLLN).

Tenepb HEO6XOAMMO 3a(PMKCMPOBaTL HEKOTOPble CBOGOAHbIE MapameTpsl, 334aB UX PaBHbIMM
1 3TO KacaeTcs PerpeccMoHHOro KoadduumeHTa A8 OAHOMo U3 WHAMKATOPOB NaTeHTHO
nepeMeHHol 1 PerpeccUoHHbIX KO3((ULIMEHTOB A1 OLLINGOK.

5. HaBeauTe ykasaTe/b Ha CTPesKy OT hakTopa K NepBOMyY M3 Ero MHANKATOPOB (OHa
CTaHeT KpacHOW) 1 caenaiite ABOIAHON LLIENYOK NPaBOi KnaBuLLer Mbilin. B oT-
KpbiBLLEMCS AManioroBom okHe Obiject Properties (MapameTpbl 06beKTa) nepeign-
Te Ha BKnaaky Parameters (MapameTtpsbl) (puc. 26.11). B none Regression weight
(PerpeccnoHHbIi koadchmumeHT) BBeauTe 1 3akpbiB OKHO Object Properties, Bbl
yBuaAuTe 1BO3/M€E CTPESKWU, YTO O3HaYaeT (huKcMpoBaHMe CBOGOAHOIO napameTpa
Ha 1 Tem ke obpa3om 3agaiite 14715 PerpeccuoHHbIX BECOB (CTPENOK) OT Kad-
[0V OWMOKN K COOTBETCTBYHOLLEN SIBHO MEPEMEHHOVA.

N B 21*1
Text Parameters | Colors | Format | Visibility |
Font size and style Orientation Koo
21 j*JjRegular | |Horizontal
Set Default
Regression weight
fi Undo-

Puc. 26.11. dukcmpoBaHue cBOGOAHOrO napameTtpa B okHe Object Properties: Parameters
(CeoiicTBa 06bEKTA: MapameTpbl)
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B pesynbTaTe BbINOMHeHMs Wwara 3 y Bac Ha Paboyem CTOMe [AO/MKHbI MOSIBUTLCA KOHTYpbI
yacTu mMofenu, oTHocALeica K aktopy FL (cM. puc. 26.10). Kak nNpasuio, 3TM KOHTYpbl He-
6e3yrnpeuHbl 1 TPEBYIOT KOPPEKLUN.

KoppeKuuns aneMeHTOB gnarpaMmbl. ECnu Bbl XOTUTE yAAIUTL KaKOM-TO 3M1EMEHT AuarpamMmbl,
LWeNnKHUTe Ha KHomnke ¢ KpectoMm J1 Erase objects (YganeHne o6beKTOB). YKasaTeslb MbIlN Ha
Pabouem cTOfne NpeBpaTUTCH B KPECT, LWENKHUTe UM Ha yaansemom 3nemeHTe. Ecnv Bbl XOTu-
Te nepenBuHYTb 3MEMEHT, LLENKHUTE Ha KHomnke *** Move objects (MepemelieHne O06bEKTOB)
W nepeTawimuTe 3TOT 3/IEMEHT, YAEP>KMBas ero /1eBoii KnaBuLLer Mbllin. HakoHeLl, ecniv Bbl XOTUTe
M3MEHUTb pa3Mep M NPOMopLUN 3NEMEHTa, LWeKHUTE Ha KHornke ¢ Change the shape of objects
('3meHeHne hopMbl 06bEKTA), 3aTEM HaBeauUTe yKasaTe/lb Ha peAaKTUpyeMblli 0Bas UK NPSMOo-
YrofibHUK U MeHsiliTe ero oopmy. BoipaBHMBaHME CTPEOK NPOU3BOAUTCS LLLE/TYKOM «BOJLLEOHOM
nanoykoi» Y Touch up a variable (BbipaBHMBaHME NePEMEHHOI) Ha KaXXA0MN U3 NepeMEHHbIX.

CoxpaHeHue anarpammbl. CoxXpaHaTb AvarpamMy MOXHO Ha Nt060M 3Tarne ee NMOCTPOEHWUS,
HO nyylle caenatb 3TO B caMOM Havane. B ganbHelllem MOXHO co3faBaTb HECKOJIbKO ee Bep-
CUii B COOTBETCTBUM C MPOBEPSEMbIMUM runoTesaMmn. B npouecce NOCTPOEHUS OAHOW MoAenu
n ee nposepkn AM OS co3faeT MHOXECTBO (hainos, pasMell,aembiX B TOW Xe nanke, rae co-
XpaHeHa MoAenb. MoaToMy CTOUT 419 COXpPaHeHUs Moaeneil, OTHOCALMXCA K OgHOMY hariny
[aHHbIX, co3gaBaTb OTAeNbHY nanky. Kak npasuio, B npouecce MOAENMPOBaHUS co3gaeTcs
HECKO/IbKO asibTEPHATUBHbLIX MOZJenen, noaTomy cnefyeT K MMEHW KaXAOW n3 mMopaenen ao-
6aBnaTb MHAekc. Hanpumep, ona gaHHoW mogenn uenecoobpa3Ho B nanke Mpumepbl BPBEB
co3gatb nanky IQ B KOTOpPOM U COXpaHUTb ee Mog yKasaHHbIM MMeHeM (KdA1l): File »Save
As »npnmMepbi SPSS HQ »(Ums dainna: KAL) »CoxpaHUTb.

Tenepb NPUCTYNMUM K MOCTPOEHMIO BTOPOI YacTu Moaenu, oTHocAllelcs K akTopy F2. Boc-
Nosb3yeMcsi HOBbIMU MHCTPYMEHTaMU:

43 — Duplicate objects (KonupoBaHue 06bEKTOB);
— Select one objects at a time (BbigeneHne ogHoro o6bLeKTa);

— Deselect all objects (OTMeHa BblAeNEHNA 0GBHEKTOBY);

Select all objects (BbigeneHne Bcex 06BHEKTOB);

— Add a unique variable to an existing variable (Jo6asneHne crneundnyeckon nepemeHHom
K CyLLecTBYOLLEN MepeMeHHOMN).

LWAT 4 1 LWenkHuTe Ha kHorke Select one objects at a time (BbliaeneHne ogHOrO 06bLEKTA).
Tenepb LLEKHUTE NMooYepeHO Ha TPEX U3 IBHbIX MNePeMeHHbIX Ha PaGouem cTore,
YTOGbI BbIAENUTL X (KOHTYPbI BblAENEHHLIX 0GBEKTOB CTAHOBATCS CUHUMM).

2. lWenkHuTe Ha kHonke Duplicate objects (KonnpoBaHne o6bekToB). HaBeguTe
yKasaTe/lb Ha OfiHy 13 BblENIEHHbIX NMepeMeHHbIX Y, yAEPXMBas HakaTol NeByto
KNaBULLY MbILLK, NMepeTalimTe KOMUK BblAENEHHbIX NepeMeHHbIX BHU3, YTOObl 06-
pasoBaTb Fpynmny siBHbIX MepeMeHHbIX Ans aktopa F2. LLlenkHUTe Ha KHorke
Deselect all objects (OTmMeHa BblaeneHns 06bLEKTOB).

3. LWenkHnTe Ha kHomke Add a unique variable to an existing variable (Jo6asneHve
creumgINHecKon nepeMeHHON K CyLLLECTBYIOLLIEN NepemeHHON). HaseauTe ykasaTesb
Ha NepBYH0 N3 HOBbLIX ABHbLIX MEPEMEHHbIX U LUEKHUTE Ha Held. MOoSBUTCA KPY>XOK
CO CTPE/IKOW, COOTBETCTBYIOLLMI OLLUMGKE A/19 3TOW NepemeHHON. LLienkHuTe Ha aToi
nepeMeHHoON eLle ABaXKAbl, YTOObI U3MEHUTL PacrofiokeHre OLWKnbkM. PacctasbTe
OLIMOBKN A1 OCTasbHbIX ABYX MEpPeMEHHbIX, MOBTOPYB NocieaHve AeCTBIS.
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i. BblgenuTe npu nomowm kKHonku Select one objects at a time (BblaeneHve ogHoro
06BEKTA) TPW HOBble OLWIMGKN A1 UX KoppeKumn. OTKOppeKTUpyiiTe pacnoso-
XEHVe 1 pa3Mep OLIMOOK Tak, YTO6bl BCe OWMOGKN BbIMSAENN OAMHAKOBO. [ns
3TOro Mcnonb3yite KHoMkn Move objects (MepemelleHre 06bekToB) U Change
the shape of objects (M13meHeHMe opmbl 061beKTa). Mocne KoppeKLMn OTMEHUTE
Bble/leHVie OGBLEKTOB.

> UWenkHnte Ha kHonke Draw unobserved variables (PucoBaTb nateHTHble nepe-
MEHHbIE) M HapuWCyliTe OBasl, COOTBETCTBYHOLMI thakTopy FL LlenkHuTe Ha
KHOMKe CO CTPefiKol 1 HapucyliTe HamnpaBneHHble CBA3M (CTPENKKU) OT dhakTtopa
K KaXXO0M 13 TPeX sIBHbIX MepeMeHHbIX.

). 3achmkcmpyinTe pPerpeccroHHbI KO3IMULIMEHT MEPBOM U3 ABHbIX MEepeMeHHbIX
thakTopa F2, 3a4aB ero 3HaueHve 1, Kak 3To 6bI10 caenaHo B M. 6 Ha ware 3.

B pesynbTare BbINO/HEHUS Wara 4 Ha AvarpaMme MosiBUTCS KOHTYp pasgerna, COOTBETCTBYHO-
wmnin cpaktopy F2 (cm. puc. 26.10). Hago oTMeTUTb, YTO TOT Xe pe3y/bTaT MOXHO 6bl710 6bl
nony4YnTb NPOLLE, BblAENNB Bech pasaen Ans dakrtopa FL npy NOMOLLM KHOMKK [, ero konu-
poBaHMA NpyY NOMOLLN KHOMKN £8 1 NepeTackMBaHWUSi KOMUU BHUS.

Ha cnepgytouiem ware Mbl BOCMO/b3yeMCA CneunasbHbiM MHCTPYMEHTOM A1s co3[aHus na-
TEHTHOI NepeMeHHOl M ee MHAMKATOPOB — KHOMKoW 'i* Draw a latent variable or add an
indicator to a latent variable (PucoBaTb nateHTHyI0 NepeMeHHyl nanm [06aBUTb MHAVKATOP
L1 NaTeHTHOW nepemMeHHON). JononHUTeNbHO ByeM MCcnosb3oBaTh HOBbIA MHCTPYMEHT jO j
Rotate the indicators of a latent variables (lMTOBOpPOT MHAWKATOPOB NlAaTEHTHbLIX MEPEMEHHbIX)
N KHOMKY Draw covariances (PucoBaTb KoBapuauum).

1 UWenkHuTe Ha kHonke Draw a latent variable or add an indicator to a latent variable
(PucoBatb NnaTeHTHYIO NepemMeHHy0 uamM [o6asuTb MHAMKATOP A8 NaTeHTHOMN
nepemeHHoln). HaeseguTe ykasaTeflb Ha cBo60oAHOe MecTO Pabouyero crona rnog,
KOHTYpOM ¢hakTopa F2 1 LWenKHUTe NeBO KAaBuLUeR MbIlLW: MOSBUTCS OB,
COOTBETCTBYIOLLWI TATEHTHON nepemeHHON (akTopy). Kaxkablii nocneayroLmi
LLLeYOK Ha 3ToM oBasle ByAeT A06aBNATb OAVH WHOMKATOP W ero owmnobkKy Ans
[aHHoro dhaktopa. LlenkHute 4 pasa, 4tobbl [06aBUTL 4 MHAMKATOPA (ABHblEe
NMepeMeHHbIe).

2. lenkHnTe Ha kKHorke Rotate the indicators of a latent variables (MoBopoT nHAn-
KaTOpOB NaTEHTHbIX MepeMeHHbIX). HaBeauTe ykasaTeslb Ha HOBYH NATEHTHYH
nepemMeHHYH0 U LLENIKHUTE Ha Hell 0aVH pas: ee MHAMKATOPbl pa3BepHyTcs Ha 90°
Mo YacoBOW CTPESIKe.

3. UlenkHUTe Ha KHOMKe C AByHanpae/eHHoW cTpenkoli Draw covariances (Puco-
BaTb KoBapuauuu). CoeanHnTe Bece hakTopbl MeXAy co6oli AByHanpaBneHHbIMU
cTpenkamu. HaunHaliTe pycoBaTh CTPE/KU C CAMOr0 HUXKHEro hakTtopa, NpoBos
KaXXAyt0 CTPenKy OT BHYTPEHHero KOHTypa OAHOW 1 3aKaHuMBasi ee BO BHYTPEH-
HeM KOHType Apyroi rnepemMeHHo.

4. OTKOPPEKTUPYIiTe N306paxXeHre AvarpaMMbl, UCMOb3Ys yXKe 3HAKOMble KHOM-
K1 BblAeNeHns 061bEeKTOB, MX NMepeMeLLeHNsi, U3MEHEHUs1 (hOPMbI, CHATUSA Bblae-
NeHns, BbipaBHVBaHNSA NEPEMEHHOM.

B pesynbrarte BbIMO/IHEHMS WaroB 1-5 Ha Pabouem ctone okHa Amos Graphics J0/MKHbI ObiTb
KOHTYpbl Mogenn KOALl ansa KoHPUPMaTOPHOro hakTopHOro aHanusa. Npu xenaHumMm MoXXHO
BMECTO KHWXXHOW BblGpaTh a/lbOOMHYI0 OpUEHTauuio AuarpaMmbl. [n8 3TOr0 B KOMaHOHOW
CcTpoke B MeHto View (Bup) cneayet Bbibpath Interface Properties (MapameTpbl MHTepdelica)
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1 B OKHe Paper Size (Pasmep cTpaHuLbl) Ha BKnagke Page Layout (MakeT cTpaHuLbl) B pac-
KpblBatoLemMcsi cnucke BbibpaTb Landscape - A4 (Anb6omHasa — dpopmar A4), nocne 4Yero Ha-
XaTtb kKHonky Apply (MpumeHUTs). ANa ONTUMaNbHOro PacnosiokeHns guarpaMmMbl Ha cTpa-
HMLE MOXXHO BOCMO/b30BaTbCs KHOMKOM Q Resize the path diagram to fit on a page (M3meHUTL
pasmMep AnarpaMMbl Nof pasmep CTpaHuLbl).

Ha cneaytouwem ware Mbl 33434MM MMeHa MepeMeHHbIX Mogenn. Ho Ans 3Toro cHavana He-
obxoammo 3agartb hanisl faHHbIX, B KOTOPOM 3TU nepemMeHHble cogepxatcs (1Q.sav).

LLIAT 6 1 BbibepuTe B MeHto File (P aiin) komaHay Data Files (®aiinbl AaHHbLIX) WA LLENK-
HUTE Ha KHomMke L naHenm WHCTPYMeHTOB. B OTKpbiBLieMcs OkHe Data Files
(Parinbl gaHHbIX) WENKHUTE Ha KHorke File Name (Mms chaiina) n B okHe OT-
KpbITb HaliguTe 1 3apaiite chaiin 1Q.sav. Mocne uyero B okHe Data Files (daiinbl
AaHHbIX) HaxkmuTe OK.

B 2 BbibepuTte B MeHto View (Bna) komaHay Variables in dataset (MepemeHHble B Ha-
60pe AaHHbIX) UN LLEKHUTE Ha KHOMKEe § naHenM MHCTpYMeHToB. OTKpoeTcs
OKHO CO CMUCKOM VIMEH W METOK MepeMeHHbIX paboyero daiina AaHHbIX 1Q.sav.

8 vi 3. OpueHTMpysack Ha puc. 26.10, nepeTtawmTe MOOYEPEOHO MEPEMEHHbIE N3 OKHA
Variables in dataset (MepemeHHble B HAGOPE AaHHbIX) B NPSIMOYrO/ibHbIE KOHTYPbI
AN SBHbIX MepeMeHHbIX. [118 3TOro BblAeNsanTe NepemMeHHy0 B CMVICKe NeBOV
KNaBuLLelr MbIlUW 1, yAepXKnBas ee, nepetackmeaiite. ocne 3agaHnst UMeH OKHO
Variables in dataset (MepemMeHHble B Habope AaHHbIX) MOXHO 3aKpbiTb LLLENYKOM
Ha KHOMKe C KPeCTUKOM B MPaBoOM BepXHeEM Yry.

- 4. TloAroHUTe KOHTYPbl SIBHLIX MEePeMEHHbIX Mof, MX HasBaHusA. [11s 3Toro B MEHK0
Plugins (HagcTpoiikn) wenkHute Ha NyHKTe Resize Observed Variables (13mMeHUTb
pasmep HabnMoaaeMbIX NePeMeHHbIX).

1 5 3apaiiTe UMeHa NaTeHTHbIX MEepPeMEeHHbIX, BKIKOUas OLWNGKA. [ 3TOro B MeHH0
Plugins (HaacTtpoiikn) wenkHute Ha nyHkTe Name Unobserved Variables (Mpwu-
CBOVTb MMEHa HeHabMioaaeMbIM nepeMeHHbIM). [ycTble KOHTypbl HeHabnoaae-
MbIX MEPEMEHHbIX 3aro/IHATCA UMeHaMV, MpUCBaMBaEMbIMU MPOrpavMMoli Mo
yMOM4aHuo: F — AN naTeHTHbIX NMEePeMEHHbIX, € — A1S OLLUMGOK.

2>K 6. CoxpaHuTe MOCTPOEHHYIO MOAENb B CO34A@HHON paHee narnke IQ rnog, vMmeHem
K®AL: File »Save As »npHMepbi_SPSS »IQ »(Ima daina: KPAL) »CoxpaHUTb.

Mocne BbINONHEHMA Wara 6y Bac A0/HKHA ObITb MOCTPOEHa MOAE b, aHaNorMyHas n3obpaxeH-
HO Ha puc. 26.10, KoTopas MOJIHOCTbIO rOTOBa A5 aHaNn3a.

Ha cnefylouiem wware HaCTPOMM MapameTpbl aHasm3a, COCTas BbIBOAA U 3amyCTUM Npoueaypy
OLEHMBAHNA MOZENN.

1 BbibepuTe B MeHto View (Bug) komaHay Analysis Properties (MapameTpbl aHa/M3a)
VNN LLENKHUTE Ha KHOMKe U MaHenm MHCTPYMeHToB. OAHOMMEHHOE OKHO OT-
KpoeTcs Ha BKkaake Estimation (OueHka) (cm. puc. 26.3). NMOCKONbKY B AaHHbIX
HeT NPOMYCKOB U NpeAfonaraeTcs NpuéAn3nTebHas HOPMaslbHOCTb NEPEMEHHBIX,
OCTaB/sieM BCe MapameTpbl Ha 3TOW BK/1aAKe YCTAHOBIEHHBLIMU MO YMOJYaHUIO.

2. B okHe Analysis Properties (MapameTpbl aHann3a) nepeigute Ha Bkaaky Output
(BbiBOA) O/11 HACTPOWKM MapameTpoB BbiBOAa (CM. puvc. 26.4). [ns BbIBOAA BaX-
HbIX pe3y/bTaToB aHanm3a ycraHoBuTe hrakkn Standartized estimates (CtaHaap-
TN30BaHHbIe oLeHKM), Residual moments (Ownbkn momeHToB), Modification indices
(NHpekebl mogudmkaumm), Tests for normality and outliers (Kputepun Hopmasb-
HOCTM 1 BbIGPOCKI). 3aKpoiiTe oKHO Analysis Properties (MapameTpbl aHanmsa).
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3. [Ona 3anycka npoueaypbl aHaM3a W BblYMCNEHUSA OLEHOK BbibepuTe B MEHIO
Analyse (AHann3) komaHgy Calculate Estimates (BbIUMCANTb OLLEHKW) U Len-
KHUTE Ha COOTBETCTBYIOLLEN KHOMKe |]||] NaHenm MHCTPYMEHTOB.

Ecnn mopens 6bina 3agaHa 6e3 owmnboK, To NporpamMmma 3akoHWT BblYUCNEHUS, O YeM GyaeT
CBUAETENbCTBOBATL MOSIB/IEHUE KPACHOW CTPenkn Ha kHornke |V View the output path diagram
(O630p pe3ynbTUPYOLWEN AnarpaMMbl MyTel), KOTopas CTaHOBMTCA AOCTYNHOW. Mpu wenuyke
Ha Hell psAOM C 3/leMeHTaMUM AMarpammbl NOSB/AIOTCS YMC/la — HecTaH4apTU30BaHHbIE OLEH-
KN Qucnepcuii, koBapuauuin n KoauumeHToB perpeccum. Kak npasnno, 60blwnii MHTepec
npeAcTaBnsloT CTaHAAPTU30BaHHbIE OLEHKWU, KOTOpble BUAHbLI, €C/IM B OKHE MeXAy MaHesbo
MHCTPYMEHTOB 1 Pabounm ctonom BmecTo Unstandartized estimates (HecTaHgapTu3oBaHHbIE
OUEHKM) BblAeNUTb CTPOKy Standartized estimates (CTaHOapTM30BaHHbIE OLLEHKM). OpgHako
CTaH4apTU30BaHHbIE OLLEHKN NPeACTaBnAloT UHTEpPeC U noanexar MHTepnpeTauun, ecim mMo-
[enb No KpUTepPUsIM cornacusa A0BOMbHO XOPOLLO COOTBETCTBYET UCXOAHbIM AaHHbIM. B ogHOM
M3 OKOH MeXAy MaHesiblo UHCTPYMEHTOB M PabouvMM CTO/IOM MOXHO BMAETb KpaTKoe pesto-
Me pe3ynbTaTOB OLEHKU, B KOHLIE KOTOPOro npuBoAsATcA 3HaveHue xu-ksagpat (Chi-square)
M yncno creneHeir ceoboabl (df). B gaHHOM cnyyae OHWM paBHbl, COOTBETCTBEHHO, 172,3 n 41,
TO ecTb X1-KBagpaT 60see yem B 4 pa3a NpeBbilLaeT YMC/O cTeneHel cBo6oabl, YTO CBUAETE b-
CTBYET O M/IOXOM COOTBETCTBMU MOZAENN UCXOAHbIM AaHHBIM U O HEOGXOAMMOCTU KOpPPEeKLUn
MoZenu.

OueHka anpuopHoii mogenn KOA

Bce pes3ynbTaTbl OLEHKM MOAENM coAepXaTcsa B OKHe BbiBoga Amos Output, KOTOpoe OTKPbIBa-
eTca nocrne wenyka Ha nyHkte Text Output (TekcT BbiBOAA) B MeHIo View (Bupg).

MpoBepka HOpMasibHOCTU. COOTBETCTBYHOLLLAA MH(OPMaLMS HaXoAuUTCst B pasaene Assessment
of normality (OuyeHka HopMabHOCTU (puc. 26.12). Kputnyecknii KoagUUMeHT gaa MHOro-
MepHOro akcuecca cr. = 1,871 3HauMTeNlbHO MeHblle MNATW, cnefoBaTe/lbHO, MpeanosoXeHne
O MHOrOMepHOI HOpPMasIbHOCTU MEePEMEHHbIX He HapyLUeHO: BbiGpaHHbIV MeTof, OLLEHKN KOop-
peKTeH. 3HaYEHUs1 aCUMMETPUN U 3KcLecca A1 KaKA0M NepeMeHHol Takke HeBenukn. Ecnn
Obl KPUTUYECKNIA KO3h(UUMEHT AN MHOIFOMEPHOro 3Kcuecca npesbiwan 5, cnegosano Obl
NMPUHATL Mepbl, HarNpumep MWCKIUYNTL BbIGPOCH, PYKOBOACTBYsAChH pasgenom Observations
farthest from the centroid (Mahalanobis distance) (Han6onee yganeHHble OT LeHTpouga Habnto-
neHns (PacctoaHmna MaxanaHo6uca)).

OueHka npuemneMocTn obbema Bbl6OpKU. B pasgene BbiBoga Notes for model (Mpumeuva-
HUA ON8 MOAEeNn) coaepXuTcs obwas nHhopmaumsa no naeHTndukaumm mogenm: KoamyectTso
oueHuBaeMbixX napametTpoB T = 35. 3TO 3Ha4YeHMe MOXHO MOMAYUYNTb UCXOAS U3 KOoNuyecTsa
ABHbIX MepeMeHHbIX B Mogenn P = 11 v yncna cteneHen ceoboapl df = 41. Obuiee yncno po-
CTYMHbIX MOMEHTOB BblIOGOPKKM (KOBapuauun u gucnepcuin) P (P + 1)/2 = 66, cneposartesibHO,
T=P(P +1)/2 - df =25. O6bem BbI6GOpKM N = 184 HECKOJIbKO MEHbLLE PEKOMEHAYEMOIO CO-
OTHoweHna KT, Ho 6onblle NpeaensHO Masioi YncneHHocTu 5T. NS OUEHKM COOTBETCTBUSA
MOAEeNN NCXOAHLIM AaHHbIM criefyeT NPUMEHSATb caMble CTPOrMe N3 PeKoOMeHAYeMbIX Be/INYMNH
KpUTEpUeB cornacus Moaenu.

Kputepuun cornacua moaeny, KoTopble cogepxatcs B pasgene BbiBoga Model Fit (MogroHka
mogenu) (puc. 26.13), cBUAETENLCTBYIOT O €/1labOM COOTBETCTBUMN MOAENN UCXOAHbIM OAaHHbLIM.
CnepoBateflbHO, MOAeNb HY)XAaeTCcs B KOPPEKUUU, a OLEHKM napameTpoB He 3ac/iy>XuBawT
BHVUMaHWUS.

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

MNowarosbie aIropUTMbI BblUNCIEHWI

Assessment of normality (Group number 1)

Variable min
16 2,000
110 3,000
n2 ,000
n5 4,418
n3 3,000
nl 7,000
nil 2,323
19 2,737
na 5,157
18 3,675
n7 3,603
Multivariate

Puc. 26.12. OkHo BbiBoga: paspen Assessment of normality (OueHka HOPMasibHOCTN)

Model Fit Summary

CMLN

Model

Default model
Samrated model
Independence model

RMSEA

Model
Default model
Independence model

Puc. 26.13. OkHO BbIBOAA A/19 anpuopHoii moaenn KOA: cparmeHTbl pasgena Model Fit

(MoaroHka mogenn)

max
13,000
18,000
17,000
14,861
15,000
16,000
16.000
18,000
17,171
15,000
18,516

NPAR

25
66
1

skew
-943
- 423
- 596
- 049
- 115

341
- 092
- 857
- 107
- 137

045

CMIN
172.268
.000
706,828

RMSEA LO 90
132
,254

112
,238

Koppekuyna mogenu KOA

CnepyeT OTMETUTb OAHO HEyA06CTBO, KOTOPOE YacTO BO3HMKAeT MpU OLEHKE coriacus Mo-
0env 1 ee Koppekumu. Ha anarpamme npueeaeHbl MeTKU NepemMeHHbIX, YTOo, KOHEUYHO, AenaeT
Moesnb HarnsaHol 1 ynpowaeT ee MHTepnpeTaumio. Ho B BbIBOAE (OUTYPUPYIOT TONIbKO MMEHa
nepemMeHHbIX. I AOBOMLHO 3aTPYAHUTENILHO COOTHOCUTL COAEpXaHue BbiBOAa W Avarpammy.
[nsa ycTpaHeHus aToro Heyao6CTBa Ha BpPemsi KOPPeKLUMM MoAenn LenecoobpasHo 3aMeHUTh
Ha AvarpaMMe MeTKU MepeMeHHbIX UX MMEeHaMW.

C.r.
-5,220
-2,344
-3,303

-,270
-,636
1,886
-,509
-4,744
-,591
-,756
247

DF
M

55

HI 90
153
271

kurtosis
,898
.930
743
-.652
-,010
-,394
,306
.612
,230
-.112
-,275
4,664

c.r.
2,488
2,575
2,057

-1.805
-,027
-1.091

Qo
o%o

1,695

,638
-.310
-,762
1,871

P CMIN/DF
.000 4,202
,000 12.851

PCLOSE

.000
.000

365

LLAT 8 1 BbibepuTe B MeHto View (Bupa) komaHay Interface Properties (MapameTpbl MHTEp-

oeiica).

L-p&'- J1 2. MMepelignte Ha BKNaaky Misc (Pa3Hoe) u cHumuTe doniaxkok Display variables labels

(NMokasbiBaTb METKM MEepPeMeHHbIX).
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Mocne BbIMOMHEHMs LWara 8 METKU MepeMeHHbIX ByAyT 3aMeHeHbl MX nMeHamu. Mocne Kop-
peKuMn Moaenn MOXHO 6yAeT BHOBb YCTAHOBUTbL YNOMSAHYTbIV (hNaXoK.

BO3MOXHbI HECKO/IbKO HarpasfeHuii Koppekuun moaeni: 1) huKcupoBaHne HyneBbiX 3Ha-
ueHuii ANg cTaTUCTUYECKM HEAOCTOBEPHbIX MapaMeTpoB (yOaneHue «/IUWHUX» CTPESoK); 2)
yAaneHme «/IMWHNX» MNepPeMeHHbIX, CTaTUCTUYECKN HeAOCTOBEPHO CBSI3aHHbIX C OCTasibHbI-
MW MepemMeHHbIMM UM 0COGEHHO CU/IbHO Hapylualowmx corfacue mogenu; 3) ocBo6oxaeHue
(PMKCMPOBAHHbIX HY/IEBLIX MapPaMeTPOoB, MOBbILLAKLLMX corflacue MoAenu (A06aBneHne HOBbIX
CTpenok); 4) o6aeneHne B MoAe/b HOBbIX NEPEMEHHBIX, HAMpUMep BTOPUYHBIX (DaKTOPOB.

KoHeuHOo, nepBoe 1 BTOPOE HamnpaefeHWs MpeAarnoyTUTeNbHee NPOoYMX, TaK Kak OHM MO3BOMSAOT
nosyunTb 6onee NakKOHWYHYK MoAesb. IHopMaLLMs 0 CTaTUCTUYECKOW [OCTOBEPHOCTU Napame-
TPOB COAEPXUTCS B pasgene BbiBoda Estimates (OueHKK). PerpeccroHHble KO3IULMEHTbI N NX
cTaTucTMyeckas 3Ha4YMMOCTb NPUBEAEHb! Ha pyC. 26.14. Bce oLeHeHHble perpeccuoHHbIE Beca CTa-
TUCTUYECKMN [OCTOBEPHbI (TPW 3BE34,04KN O3HAYalOT CTaTUCTUYECKYHD AOCTOBEPHOCTL p < 0,001).
CratncTmyeckas 3Ha4MMOCTb KO3(h(pULIMEHTOB A5 NapaMeTpoB, (DUKCUPOBaHHBLIX Kak 1, He oue-
HVBaeTCs, HO B JAHHOM C/lyyae OHa He Bbi3blBAaeT COMHEHMI, TakK Kak CTaH4apTM30BaHHble KO-
MLMEHTBI 415 HUX [AOBOMLHO BEMVKN. TakMM 06pa3oM, CTaTUCTUYeckas 3HaYMMOCTb KOadhdmLu-
€HTOB He J1aeT OCHOBaHWIA 4151 yAa/IeHNs KaKUX-IMB0 NepeMeHHbIX N3 MOAENN.

Regression Weights: (Group number 1 - Default model)

Estimate S.E. C.R. P

wr <— F1 1,000

ng <— F1 784 090 8689 *
W <— F1 735 080 9.167

e F1 860 112 7,668

nil <— F2 1,000

M <— F2 875 ,160 5475
3 <— P2 1262 222 5695 *¥
ns <— F3 1,000

w2 <— F3 1,698 242 7.005
0 <— F3 1424 214 6,649

16 F3 906 176 5,151

Puc. 26.14. OkHO BbiBOAA 419 anpuUOpHO Modenu, iparMeHT pasgena Estimates (OueHkw):
Regression weights (PerpeccroHHble KO3(ULINEHTDI)

Ecnn Bac nHTepecyeT cTaTucTUYeckas 3Ha4YMMOCTb NapameTpoB, (PMKCMPOBAHHBIX Kak 1, TO
cnegyeT ocBo604MTb COOTBETCTBYIOLLMIA MapamMeTp B Modenu, 3adukcnpoBas Kak 1 anbtep-
HaTWBHbIM NapameTp. Hanpumep, ANa onpefeneHns cTaTUCTUYECKOW 3Ha4YMMOCTK napame-
Tpa u4<—Fl cnefyeT MepeiiTv B peXxum pefakTUpPOBaHWA MOAENM, LefKHYB Ha KHonke L
3ateM gBaxAbl LW ENKHYTb Ha CTpesnke, coeguHsowern FL n nd (cyeT B yme), N B OTKPbIB-
wemMcs okHe (cm. puc. 26.11) Ha Bkiagke Object Properties: Parameters (CBolicTBa o6bekTa:
MapameTpsbl) B none Regression weight (PerpeccrnoHHbIii KoadhduumneHT) ybpaTts 1 1 nocne
3TOro 3aKpbiTb OKHO. 3aTem ABOMHbIM LLIEeNYKOM Ha cocefHell cTpenke, Hanpumep, oT FL
K MepemMeHHOl aHa/iornm, CHoBa OTKPbITb 3TO OKHO M 3adMKcMpoBaTtb 3HavyeHue 1 ana aTo-
ro napametpa. ocne 4yero CHoBa 3anMycTUTb aHa/IM3 U OTKPbITb OKHO BbIBOAA Ha BKazke
Estimates (OueHKN).
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B koHue pasgena Estimates (OueHkn) HaxoamTcs Tabnmua Standardized Residual Covariances
(CtaHgapTu3oBaHHbIe OcTaTKuM KoBapuauwuii) (puc. 26.15). Mo Hell MOXHO cyauTb O nepe-
MEHHbIX, KOBapuaumnn mexay KOTopbIMU MI0XO BOCNPOU3BOAATCA MOAENbIO. IKCTPEMasIbHOe
pacxoxgeHne aMnMpuyecknx M mogdesibHbIX KoBapuauui HabnogaeTca TOAbKO AN OOHOM
napbl nepemMeHHbIX: MLO n nll (-3,130). 3ro He JaeT OCHOBaHWIA O/ YBEPEHHOIO yAaneHus
OAHON M3 HUX U3 MoAenn. TakuMm 06pa3oM, HeT AOCTaTOYHbIX OCHOBaHWUIM AN18 yaaneHus nepe-
MEHHbIX W3 MOAENN UN (PUKCUPOBAHUA AOMONHUTENbHBIX HY/IEBbIX NapameTpos (yaaneHus
«JIMWHUX» CTPEesioK), N ocTaeTcs 2 nyTun: OCBOBOXAEHME (HMKCMPOBaHHbLIX MapameTpos (4,0-
6aBneHue cTpenok) n (nnun) gobaesneHne BTOPUYHOIO hakTopa.

Standardized Residual Covariances (Gi oup number 1 - Default model)

n6 nto n2 ns n3 ni nil n9 n4 H8 n7
n6 ,000
nto -1,591 ,000
n2 ,428 ,367 000
n5 ,443 262 - 377 .000
n3 2,280 -,694 683 ,363 ,000
nl 2,057 -2,208 863 -,680 -,501 ,000
nii 2,477  -3,130 - 665 ,812 -,121 ,991 .000
n9 ,010 1,296 041 ,067 1,758 -1,659 -1,491 ,000
na -1,472 2,548 -1 157 1,182 228 -1,597  -2,744 -.962 ,000
n8 ,405 373 - 158 -1,152 1.882 ,362 ,538  -,413 ,697 ,000
n7 -,471 -,361 - 530 -,651 1,329 ,856  -1,300 1,516 -,044 -,754 ,000

Puc. 26.15. OKHO BbIBOAA A9 anpuOpHOI Modenn, dparmMeHT pasaena Estimates: Standardized
Residual Covariances (OugeHku: CTaHAapTM30BaHHbIE OCTaTKW KoBapuaLuii)

WNHdopMaLmvsa ans ocBO60XAeHNs1 (DUKCUPOBAHHbIX MapaMeTpoB COAEPXUTCS B pasgerne Bbl-
Boga Madification Indices (MHAeKcbl MogudrKaLmm), COCTOALLLErO 13 Tpex Tabnmu,: Covariances
(KoBapuayuwu), Variances (Aucnepcun), Regression Weights (PerpeccnoHHbie KoadhpuumneH-
Tbl). Tabnmupl Covariances (KoBapuayuun) (puc. 26.16) n Regression Weights (PerpeccroH-
Hble KO3(h(ULMEHTbI) cogepXaT 3HavyeHus uHgekcoB mogudmkaumm (M .1.) ans koBapwua-
LM 1 perpeccuii, KOTopble onpeaenstoT, HACKONbKO YMEHbLLIUTCA 3Ha4YeHMe XU-KBagpar npu
0CBOGOXAEHNN [A@HHOro NapameTpa (4o06aBneHnn CoOOTBETCTBYIOLLEN CBA3N). OPUEHTUPYSACh
Ha 3TV BE/IMYMHbI, MOXHO MOCc/e0BaTe/lbHO A06aBNsATh CBSA3M B MOZENb MO OAHOW, KaxKAbli
pa3 nosnydvas yMeHbLUEHHOEe 3Ha4YeHne Xn-kKBaapar M HOBble 3HAYeHUs MHAEKCOB MoaudVKa-
Lmn.

MpeAnonoXxum, Mbl XOTUM MOANMULMPOBaTL MOAENb TaKMM 06pa3oM, YTOo6bl U36exaTb nepe-
CeyYeHUs NaTeHTHbIX KOHCTPYKTOB, KOTOPbIM COOTBETCTBYIOT (DaKTOpbl, TO eCTb A0b6aBneHms
CBsi3ell KaXJ0ro hakrtopa ¢ nepemMeHHbIMU, KOTOPbIE ABASKOTCA UHAMKATOPaMX ApYyrux dak-
TopoB. Torga Ham cneflyeT 0TKasaTbCsi OT MHAEKCOB MoAUMMKaLmn, coaepxxalimxcsa B Tabnuue
Regression Weights (PerpeccnoHHble KO3(MULMEHTbI), N YyUUTbIBaTb TOIbKO MHAEKCHI, HaXo-
aswmecs B Tabnuuye Covariances (KoBapuaummn), ons cBsAsbiBaHUA OWMOB0K (CM. puc. 26.16).
Mpun 3TOM CBSI3U MexXAy (hakTopamu 1 oWnbKaMn UrHOPUPYHOTCA Kak TeopeTuyecku He o6o-
CHOBaHHbIe.

Ha cnepytouiem wware Mbl nocnefosaTenibHO 6yaeT [06aBNATb CBA3WM MeXAy OnbKammn Ao Tex
nop, noka B Tabnuue Covariances (KoBapuawmm) He OCTaHeTCS HXU OAHOW napbl OWMOOK.
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Covariances (Group number 1 - Default model;
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Puc. 26.16.
Covariances
LWAT 8

F2
F2
Fl
ell
Fl
elO
e9
Fl
ell
elo
e8
e7
e6
F2
ell
elo
e9
e8
e5
e4
F2
e8
e5
el
elO
e6
e4
e3

M.l.  Par Change
15.195 1,000
16,448 -1,040

8,292 716
8,261 -,997
6,402 ,607
4,675 -,660
4,375 .648
5.183 -,526
6,467 ,818
10,874 -1,062
5,456 .584
5.468 ,888
5,774 -.830
10.099 -,563
7.594 -.663
22.707 1.148
9,391 -,749
8,903 ,558
6,448 -,564
7,420 =727
6.684 .553
6.432 -573
5.063 .603
5,581 ,455
4,174 -.759
5,278 744
13.389 1,518
4,774 -,658

OKHO BbIBOAA 419 anpuopHOI Moaenu, dparmeHT pasgena Modification Indices:
(haekcbl MmogmdmKaumn: Kosapuraumm)

1

LlenkHnTe Ha kHorMke LU, 4yTOGbl MepeliT B pexvMMm peaakTMpoBaHUS Auarpam-
Mbl. 13Tabnmue Covariances (KoBapuawmn) HanaguTe CcBsidb C MakCMaibHbIM M.,
(cm. puc. 26.16). Ana ncxogHo Modenn 3To cBsasb el-el10.

Ha naHenm MHCTPYMEHTOB LLENKHUTE Ha KHOMKe C ABYCTOPOHHEN CTPenKoi 1 Ha
[pyarpavme CBSXXUTe KoBapuaLmeli (OByCTOPOHHel CcTpenkoit) owmnbku el u etO.
3anycTtuTe BbluMcneHne oueHok (Calculate estimates) 13 meHto Analyse (AHann3)
WM NPy NMOMOLL COOTBETCTBYHOLLLEN KHOMKW Ha NaHe M UHCTPYMEHTOB.

B meHto View (Bna) otkpoiiTe Text Output (TeKCT BbIBOAA) U NepenguTe B pasgen
Modification Indices (MHAaekcbl Mogudmkaumn).

B Tabnumue Covariances (KoBapuaumn) Haiigyte napy oLmM60K ¢ MakcuMasibHbiM M. .
Ha naHenM WMHCTPYMEHTOB LLENKHUTE Ha KHOMKe C ABYCTOPOHHEN CTpesikod 1 Ha
[marpaMme CBSDKUTe KoBapuauyeli (ABYCTOPOHHeWN CTPeskoil) COOTBETCTBYHOLLME

OWMBKN. 3anyctute BbluMcrieHne oueHok (Calculate estimates) n3s meHro Analyse
(AHanu3) 1M NpY NOMOLLM COOTBETCTBYHOLLIE KHOMKU Ha MaHeNM MHCTPYMEHTOB.

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

Mowarosble anropuUTMbl BbIMMCIEHWI 369

6.MoBTOpsAiTE NYHKTbI 3-5 3TOro Wara Ao Tex nop, noka B Tabnmue Covariances
(KoBapuaymm) He ocTaHeTCAa HU OAHOW Mapbl OWKMGOK. B npouecce no6asneHms
CBsizell Mexay olmbkamMy MpejLlecTByoLLMe CBA3UM MOrYT TepsiTb CBOK CTaTu-
CTUYECKYIO 3HAUMMOCTb. Torga ux ygansioT U npoueaypa nponosmkaetcs. [o-
cne Ao6aBneHNs K40 CBSI3U HeOOGXOAMMO KOHTPO/IMPOBaTb CTaTUCTUYECKYHD
3HAUYMMOCTb Aucrepcuii. Ecnn Kakas-To aucnepcusi notepsina CTaTMcTUYECKYHo
3HAYMMOCTb MpU A06aBneHMM CBA3M, 3Ty CBfA3b yAanstoT. Ecnm aTo nocnegHss
13 nap OWMW6OK B Tabnuvue, yAanaoT 1 Npeaplayllyto U3 A06aBneHHbIX CBSA3EN,
a BMECTO HUX BbIGMPAKOT TPeThiO. MpoLecc npoaos/mkaeTes 0 TeX Mop, Moka B Ta-
6nunue Covariances (KoBapuaumm) He oCTaHEeTCA HM OAHO Hapbl OLUMOOK, a BCe
perpeccun, KoBapuaLmm 1 ANCNEepPCUM COXPaHSIOT CTaTUCTUYECKYHO 3HAYMMOCTb.

- m 7. OTcyTtcTBMe B Tabnuue Covariances (KoBapuaLimm) nap onMb0K 03Ha4aeT, 4YTo A0-
CTUIFHYTO MakKCUMa/lbHO BO3MOXHOE COOTBETCTBME MOAEN UCXOAHLIM AaHHBIM.

- 8. lMepeiignTe B PEeXUM MPOCMOTPA UTOrOBOW AMarpavmbl, LUIEMKHYB Ha KHorMke L,
M OTpedakTupyiTe gmarpammy. Bocnonb3yiiTecb «BOMWEOHON Manoukon» —
KHOMKOM Touch up a variable (BbipaBHMBaHWE MNEpPEMEHHON) MaHeNM WH-
CTPYMEHTOB /151 BblpaBHVBaHWUS CTPENOK: LUENKHUTE €0 HA KXKAOM M3 OLUMOOK.
LUlenkHnte Ha kHomke Q Resize the path diagram to fit on a page (I3mMeHUTb
pa3vep AvarpaMMbl Mog, pasmep CTpaHuLbl).

9. lNepemecTuTe YMCNOBbIE MOKa3aTen Tak, YTO6bl OHW GblNK 6onee HarNsgHLIMN.
[na aToro HaBeguTe yKasarteflb Ha CTPEeNKy WK KOHTYP NepeMeHoN W LeNKHUTe
npaBoli KNaBULLIEN MbIW. B OTKPbIBLLEMCA KOHTEKCTHOM MEHIO BbibepuTe Move
Parameter (Mepemelwiats napameTp). PAaom € ykasarenem MNOSBUTCA HaAnwucb
movep. Tenepb, HaBeas yKasaTeslb Ha /1060 YMCNOBON MoKasaTeslb, Bbl MOXeTe
€ro nepetackmeatb B 06/1aCTV COOTBETCTBYHOLLMX 3/1IEMEHTOB AvarpamMmmbl.

10. CoxpaHuTe MoAesb nog MeHeM KOA2 B nanke IQ ana AanbHeLEro aHamsa ee
OLIEHOK.

B pesynbTare BbIMOMHEHMS Wwara 8 nosyyeHa anoctepuopHas mogens KO A, nogobHas 1o
OpakeHHO Ha puc. 26.20, OLLEHKN KOTOPOK Mbl 06Ccyanm no3xe B pasgene «KoHupmaTop
HbIi (DAKTOPHbIV aHaIN3».

Koppekuna mogenn KPA ¢ BTOPUYHLIM (PakKTOpoOMm

Ha cnepyolwem wware Mbl CO34a4VMM anbTEPHATUBHYIO arnpuvOpPHYD MOAeNb B MPeanonioxe-
HUW HaMuMs BTOPUYHOIO hakTopa UHTennekTa (puc. 26.17) n 0TKOPPEKTMpyeM ee As Ham-

Puc. 26.17. Mogenb KOA ¢ BTOpMYHLIM (haKTOpPOM
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Nyyllero COOTBETCTBUS UCXOAHLIM AaHHbIM. 3[€eCb BAXHO Creaylollee: NepBUUHbIi (hakTop
OOMKEH BKOYaTh B ce65 He MeHee ABYX MHAMKATOPOB, a BTOPUYHbIA — HE MeHee TPex WH-
[OVKaTOPOB.

LWAI 9 1 B meHto File (®Pann) Boibepute Open (OTKPbITh) N OTKPOTE UCXOAHYH anpu-
opHyto Mogenb KOAL. LlenkHUTe Ha KHOMKE L, YTOObl MEpPEeNTN B PEXUM pe-
[aKTMpOBaHWA AnvarpamMmmbl. Yaanmte Koapvauummn (4ByHanpasneHHble CTPENKK),
CBfA3blBatOLLNE PaKTOpPbI.

2. UWenkHuTe Ha NaHeNn MHCTPYMEHTOB Ha KHOMKE C OBA/IOM U HapuUCyiTe naTteHT-
HYIO NepeMeHHy, COOTBETCTBYHOLLYIO BTOPUYHOMY thakTopy F4 (cMm. puc. 26.17).
MposeanTe ogHOHanpasneHHble cTpenku ot M K FlI, F2, F3.

3. Mpu noMowm KHOMKU S [o6aBbTe OLWMGKU K KaKAOMYy MepPBUYHOMY (haKTo-
py. MpuvcBoiiTe MMeHa NaTeHTHbIM NepeMeHHbIM: B MeHto Plugins (HaacTtpoiiku)
wenkHuTe Ha NnyHkTe Name Unobserved Variables (MpncBouTb MMeHa HeHabso-
[aeMbIM NepeMeHHbIM).

4. HasegnTe yKasaTtesib Ha CTpesiKy, nayuwyto ot daktopa F4 Kk gaktopy FL (oHa
CTaHeT KpacHOIi), 1 caenanTte ABOMHOM LLENYOK MPaBoi KnaBuLLEr Mbiln. B oT-
KpbIBLLEMCA AnanoroBoM okHe Object Properties (MapameTpbl 06beKTa) nepengute
Ha BKknagky Parameters (MapameTpsbl) (cM. puc. 26.11). B none Regression weight
(PerpeccuoHHbI KoachdmumeHT) BBeanTe 1 3akpbiB OKHO Object Properties, Bbl
yBuanTe 1BO3M€e CTPesiKM, YTO O3HAYaeT (hMKCMpPOBaHWe CBOGOAHOMO napaveTpa
Ha 1

5. [Onda 3anycka npoueaypbl aHanmsa U BbIYMCAEHUS OLIEHOK BbiGepuTe B MEHHO
Analyse (AHann3) komaHgy Calculate Estimates (BbIUMCANTbL OLLEHKW) MW Len-
KHUTE Ha COOTBETCTBYIOLLLEN KHOMKe W1 naHenm MHCTPYMEHTOB.

6. B meHto View (Bna) otkpoite Text Output (TEKCT BbIBOAA) 1 NeperianTe B pasaen
Modification Indices (MHAeKcbl MogudmKaumn).

7. B Tabnuue Covariances (Kosapuauumn) HaiguTe napy oWN60K ¢ MakCUMasbHbIM
M.1.

8. Ha maHenn MHCTPYMEHTOB LLEe/TIKHUTE Ha KHOMKe C ABYCTOPOHHEN CTPENKol 1 Ha
[parpavme CBSXKUTE KOBapuauueii (4BYCTOPOHHEN CTPEeKO) COOTBETCTBYOLLIME
ownbkn. 3anycTuTte BblumcneHne oueHok (Calculate estimates) 13 meHo Analyse
(AHanun3) nnn Npy NOMOLLM COOTBETCTBYIOLLEN KHOMKWU Ha MaHen MHCTPYMEH-
TOB.

9. MMosTopsaiTe Nn. 5-7 3TOro wara Ao Tex nop, noka B Tabnuue Covariances (Ko-
BapuaLMmn) He OCTaHeTCcs HU OAHOl Mapbl owWKn6GOK. B npolecce nob6asneHus
CBsA3eli Mexay olwmbKamMy NpelecTByoLne CBA3M MOryT TepsiTb CBOKO CTaTu-
CTMYECKYH 3HaYMMOCTb. Torga Mx yaansioT M npoueaypa npogoskaetcs. o-
cne [o6aBneHnsa Kaxkaol CBA3N HeO6XO0AMMO KOHTPOMPOBAaThL CTAaTUCTUYECKYHO
3HAYMMOCTb Auchepcuii. Ecnn Kakas-To aucnepcus notepssia cTtaTUCTUYECKYH
3HAYMMOCTb NMpU Ao6aBNEHUN CBA3W, 3Ty CBSI3b yaanstoT. Ecnn 310 nocnenHsst
13 nap ownboK B Tabnuue, yaansioT U npeablayliyo 13 fo6aBneHHbIX CBS3el,
a BMECTO HMX BbIGMpatoT TpeTbio. MNpouecc nNpoaos/kaeTcs A0 TexX Mop, noka
B Tabnuue Covariances (KoBapuauum) He ocTaHETCA HM OOHOW Mapbl OLMOOK,
a BCe perpeccuv, Koeapuauym u AUCMEPCUN COXPaHSOT CTaTUCTUYECKYHO 3Ha-
YMMOCTb.
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10. OTcyTcTBMe B Tabnuue Covariances (KoBapuayum) nap owmnbOK O3HaYaeT, yTo
[LOCTUIHYTO MaKCMMaslbHO BO3MOXHOE COOTBETCTBME MOAEMN UCXOLHbIM JaH-
HbIM.

11. NepeiignTe B pexum MNpPOCMOTpPa MUTOrOBOM AvarpaMMbl M OTpefakTupylite ee
(cm. war 8, Nn. 8 n 9). Bocnonbayiitecb kHonkoi Touch up a variable (BbipaBHU-
BaHVe NepemMeHHOI) NaHeM MHCTPYMEHTOB A/1S1 BblpaBHUBAHWS CTPESOK: Les-
KHUTE €10 Ha KaxKaoW 13 owunbok. LLenkHnuTe Ha kHonke Resize the path diagram
to fit on a page (MI3aMeHUTb pasmep gnarpammbl rMog, pasmep cTpaHuupl). Mepeme-
CTUTE YNCNOBbIe NoKasaTenn Tak, YTobbl OHWU Bbin Gonee HarnsAHLIMKY, BbIGPaB
B KOHTEKCTHOM MeHo Move Parameter (Mepemelyats napameTp).

12. CoxpaHuTe Mogenb nof nveHem K.OA3 B nanke IQ ona ganbHeNLero aHanmsa ee
OLIEHOK.

B pesynbTaTe BbiMOMHEHMA Wwara 9 nosydyeHa anoctepuvopHas mogenbs K® A ¢ BTOPUYHbLIM
thakTopom, nNogo6Has N306pakeHHON Ha puc. 26.22, OLIEHKN KOTOPOW Mbl 06CYAMM MNO3Xe
B pasgene «KOH(PMPMaTOPHbI HakKTOPHbIV aHaIn3».

Koppekuna mogenu KO®A ¢ nepecekarwlwmmMmncs gpakropamm

MpeanonoXuMm, nccneaosartesb A0MNyCcKaeT nepeceyeHne KOHCTPYKTOB, TO eCTb [IOMNYCKaeT, UTo
HeKoTopble (haKTopbl MMET MHAMKATOPLI (ABHbIE NepeMeHHbIe), 06LMe ¢ ApYruMin dakTopa-
Mn. OBbIYHO ecnn UccrefoBaTeslb U A0MNYCKaeT NepeceyeHmnsi KOHCTPYKTOB, TO OH CTPeMUTCS
K TOMY, YTOGblI UX MMHMMM3NPOBaATbL. Mo3ToMy, A06aBNsAs CBA3M (PAKTOPOB C MHAMKATOPaAMM
OPpYrvx (hakTopoB, OH OrpaHMuMBaeTca MX MUHUMAa/IbHBIM KOMIMYECTBOM, 06eCcneuvBaloLLInm
npviemMnemoe cornacve MoAenun AaHHbIM. Ha cneaytolleM wware mMbl 6y1eM pyKOBOACTBOBATLCS
3TUMM COOBPAKEHMSMUN, KOPPEKTUPYS MOAE/b, N306paKeHHY0 Ha puc. 26.10, ¢ gonyliueHnem
nepeceuyeHuns: hakToOpOB.

B meHto File (daiin) Bbibepute Open (OTKPbITb) M OTKPOWTE anocTeEPUOPHYH
Mogenb KPA2 (pesynbTar BbINOMHEHUS Lwara 8).

[ns 3anycka npoueaypbl aHanmM3a 1 BbIYUC/IEHUS OLLEHOK B MeHo Analyse (AHa-
nn3) BblbepuTe komaHAy Calculate Estimates (BblUMCINTb OLEHKN) UAN LLENKHN-
Te Ha COOTBEeTCTBYHOLLEN KHOoMke L1 naHenn MHCTPYMEHTOB.

B meHio View (Bua) otkponite Text Output (TekcT BbIBOAA), NepeiauTte B pasgen
Model Fit (MogroHka mogenun) n ybeamrecb, YTO 3HAYMMOCTb XMU-KBaApaT 3aMeT-
HO MeHbLUe 0,05, a RMSEA npesbiwaeT 0,05.

B rnaBHOM OKHe LLE/IKHUTE Ha KHoMke LU, uTobbl nepeiitn B pexum penakTmpo-
BaHWA Auarpammbl, 1 A06aBbTe Hanpas/eHHble CBA3W (O4HOCTOPOHHME CTPENKM)
oT FL K nll (3ayumBaHue crioB) U OT F2 K 16 (UCKMHOUYEHME N300PaKEHWIA).

[Ans 3anycka npoleaypbl aHanm3a 1 BbIYMC/IEHMS OLLEHOK B MeHo Analyse (AHa-
nun3) BblbepuTe koMaHAy Calculate Estimates (BblUMCNUTbL OLLEHKU) UAWN LLLENTKHN-
Te Ha COOTBETCTBYHOLLEN KHOMKe WL naHenn NHCTPYMEHTOB.

B meHo View (Bnpa) oTkpoiite Text Output (TEKCT BbiBOAA) U Nepeiante B pas-
nen Estimates (OueHku). MNpoBepbTe CTATUCTUYECKYIO 3HAYMMOCTb MapameTpoB.
Y6eantechb, 4TO KoBapuauyn nap owmnook e5-ellun el0—el1l cTaTUCTUYECKN He
[OCTOBEPHbI.

MepeiignTe K rNaBHOMY OKHY M yaaniuTe cBA3n ownbok e5- ell n el0-el1l
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n F2). Ho ero nHavkatopamy SiBASAIOTCA TakKe nepemMeHHble oTMeTkal u oTmeTka2. MosTomy
BTOPUWYHbLIV (paKTOpP B MOZENM BMOJSIHE COCTOSATESIEH.

MocTpoeHne 1 nposepka NoAo6HbLIX CTPYKTYPHbLIX Mogeneli 06blYHO HAYMHAETCS C U3MEPU-
TeNIbHOW ee cocTaBnsioLleii. MNocne NPoBepKM U KOPPEeKUUn nocnefHeil K Heil foGasnseTcs
CTPYKTYpHasi cocTaBnsioLas Moaenu.

O6paTnTe BHUMaHME Ha TEKCT Mof, MoAenbio. Ero Hanuyve Mno3BosisieT NosyvyaTb OCHOBHblE
WHAMKaTOPbl COOTBETCTBUS MOAENN 6e3 06palleHns K TeKCTY BblBOAA, YTO YCKOPSET npoLecc
KOppEeKLMn mMoaenu.

Jo npymeHeHns AMOS HyXHO BbINO/IHUTL AiBa NOArOTOBUTENbHbLIX LWara. 3T warn no3so-
nAaT 3anyctuTtb nporpammy IBATSPSS Amos 20.

Ha ware 3a Mbl MOCTPOVMM M3MepPUTEsbHYH0 MOAeNb (haKTOPOB MHTE/NEKTA, BK/IHOUAOLLYHO
B cebs1 nepBuYHbIE hakTopbl FL 1 F2 (cm. puc. 26.18).

WAlI 3a 1. UlenkHuTe Ha KHOMKe Draw a latent variable or add an indicator to a latent
variable (PucoBaTb NaTeHTHYIO MNEpPEMEHHYI0 WK A06aBUTL WHAMKATOP A5 Na-
TEHTHOW NepemeHHO). HaBeauTe ykasaTenb Ha LEeHTp Pabouero crona u wien-
KHUTE NIeBOM KiaBuULLEN MbILIN: MOSBAUTCA OBasl, COOTBETCTBYIOLLMIA NaTeHTHOM
nepemMeHHo (thakTopy). Kaxaplii nocneayrolmin LWENYOK Ha 3TOM oBasie OyaeT
[,06aBNATb OAVH MHAMKATOP U ero owunbKy ANna AaHHoro dakropa. LWenkHuTte 3
pasa, YTo6bl [06aBNTbL 3 NHAMKaTOpPa (SBHbIE NMEPEMEHHbIE).

LI-'. " 2. WfenxkHwuTe Ha-kHomke [fc/f Rotate the indicators of a latent variables (MosBopoT
WHAOMKATOPOB NAaTEHTHBLIX NMEepPeMeHHbIX). HaBeauTe yKazaTesib Ha HOBYH NlaTEHT-
HYI0 MEPEMEHHYIO 1 LLESIKHUTE Ha Hell OauH pa3: ee MHAMKATOPbl pa3BepHYTCS
Ha 90° Mo 4acoBOW CTpeske.

3. Bblgenute Bce 0ObEKTHI, LLENKHYB Ha KHonke [, BblbpaTb Bce 06bekThbl. LLlenk-
HUTe Ha kHonke (jgj [ybnuposatb O6LEKT, HaBeAmMTE yKasaTeslb Ha NaTeHTHYHo
nepemMeHHyHo 1 nepeTawmMTe KONuio BHU3 A/19 CO3aHns KOHTypa Ana takropa F2
N ero NHAVKaTOPOB U CHUMUTE BblAeNIeHNe KHOMKOM . Mp1 NoMOLLM KHOMKM

coTpUTe NNLLHUIA nHAMKATOP ANs aktopa F2 1 ero owmoky.
BbibepuTe B MeHto File (Paiin) komaHay Data Files (®avinbl gaHHbIX) Wnn wen-
KHUTE Ha COOTBETCTBYlOLLEl KHOMke L naHennm MHCTPYMEHTOB. B OTKpbIB-
wemcsa okHe Data Files (®aiinbl gaHHbIX) LenkHUTe Ha kHorke File Name (Mms
dharina) n B okHe OTKPbLITL HaliguTe 1 3aaaiTe daiin exOl .sav. ocne yero B okHe
Data Files (®alinbl AaHHbIX) Haxxmute OK.

5. BbibepuTte B MeHto View (Bnpg) komaHgy Variables in dataset (MepemeHHble B Ha-
60pe JaHHbIX) UK LLEeTKHUTe Ha COOTBETCTBYHOLLLEN KHOMKe Ll naHenm MHCTpy-
MeHTOB. OTKPOEeTCS OKHO CO CMMCKOM WMMEH N METOK MepeMeHHbIX pabodvero
(paiina gaHHbIX ex0l .sav.

6. OpueHTUpysACb Ha puc. 26.18, nepetalimTe MNMooYepeaHO MepeMeHHble U3 OKHa
Variables in dataset (MepemeHHble B Habope faHHbIX) B COOTBETCTBYHOLME Mps-
MOYrO/ibHble KOHTYPbl SIBHbIX MepeMeHHbIX. [/ 3TOro Len4ykoM MbIlin Bblae-
NANTE NepeMeHHyl0 B CMUCKe W yAepuBalTe ee Npu MNepeTackMBaHUW NeBON
KnaBuvwen Mbiwn. MNocne 3agaHna nmeH okHo Variables in dataset (MepemeHHble
B Habope AaHHbIX) MOXHO 3aKpbITb.
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BbibepnTe B MeHio View (Bupg) komaHay Analysis Properties (MapameTpbl aHam-
3a) WM LWeSIKHUTE Ha COOTBETCTBYHOLLEN KHOMke SA&i naHenm WHCTPYMEHTOB.
OTKpoeTCcs OAHOMMEHHOE OKHO Ha BKiagke Estimation (OueHka) (cMm. puc. 26.3).
MockonbKy B AaHHbIX HET MPOMYCKOB M NpeArnonaraeTcs NpuéaManTensHas Hop-
Ma/IbHOCTb MepeMeHHbIX, OCTaBsEM BCe MapameTpbl Ha 3TOW BKIaAKe yCTaHOB-
NeHHbIMU M0 YMOJYaHWIO.

B okHe Analysis Properties (MapameTpbl aHanM3a) nepeiigmte Ha Bknaaky Output
(BbiBOA) A1 HACTPOViKn BbiBoAa (CM. puc. 26.4). [1nsA BbIBOAA BaXXHbIX Pe3y/ib-
TaTOB aHa/IM3a yctaHoBUTe thriaxkku Standardized estimates (CTaHAapPTU30BaHHbIE
oueHkn), Residual moments (Owmn6km momeHTOoB), Modification indices (MHAeKChbI
Moaudmkauumm), Tests for normality and outliers (Kputepun HopmasibHOCTU W Bbl-
6pocebl). 3akponTe okHO Analysis Properties (MapameTpbl aHann3a).

3. [AnAa 3anycka npoueaypbl aHam3a W BblYUCNEHUS OLEHOK BblbepuTe B MEHHO
Analyse (AHanu3) komaHgy Calculate Estimates (BbIlYMCNNTb OLEHKN) AN LWEN-
KH/TE Ha COOTBETCTBYIOLLEe KHOMke 1l naHenn MHCTPYMEHTOB.

Ans obneryeHns aHanM3a MapameTpoB MOAENM 3aMeHUTE METKWU MepemMeHHbIX
Ha guarpamme nx nmeHamu. [Ona atoro BblbepuTe B MeHo View (Bupg) komaH-
Ay Interface Properties (MapameTpbl MHTepdeiica). Mepeigute Ha BKagky Misc
(PasHoe) n cHumnTe dhnaxkok Display variables labels (Moka3biBaTb MeTKU Mepe-
MEHHbIX). B ganbHelilleM MOXHO B Nt060M MOMEHT 3aMEHUTHL MMeHa NnepemeH-
HbIX MX METKaMu, BHOBb YCTAHOBMB 3TOT (D/IXKOK.

Ecnn mopgenb 6blna 3agaHa 6e3 owmrboK, TO NporpamMmma 3akOHYMT BbIYUCIEHUS, O YeM GyaeT
CBMAETENbCTBOBATbL MOSIB/IEHME KPACHOW CTpesiku Ha kKHormke L View the output path diagram
(O630p pe3ynbTMpYOLLLEV AnarpaMMbl NyTel), KOTopas CTaHOBUTCS AOCTYNHOW. Mpwn wenuke
Ha Hell psgoM C 3fleMeHTaMu AmMarpamMMbl MOSIBASIKOTCS OLEHKM KoBapuaumii n Koagduum-
€HTOB perpeccuu, a nog, AvarpaMMoii — OCHOBHblE MoKasaTenun cornacusi Mogenu. Camwkom
BbiICOKOe 3HayeHne RM SEA cBuAeTenscTBYeT O HEAOCTaTOYHOM COOTBETCTBUM MOAENN UCXO-
OHbIM AaHHbIM. O630p OLEHOK napameTpoB B TekcTe BbiBoga (View »Text Output »Estimates)
CBUAETE/IbCTBYET O TOM, YTO MPUUYMHA 3aK/1H04YaeTCs B CIMLIKOM «CiabomM» hakTtope F2: uHau-
KaToOpOoB A1 3TOro hakropa BCero Aga, U OAVH U3 HUX CBsi3aH C (paKTOPOM CTaTUCTUYECKN He
noctoBepHo. Cnabas koppenaums aktopos FL 1 F2 ABnseTcs BECOMbIM aprymeHTOM NpoTuB
COCTOATE/IbHOCTU BTOPUYHOIO hakTopa UHTENEKTA.

Taknm o6pasom, Hanbornee LenecoobpasHbIM Ha cneaytolem ware 6bi10 6bl UCKOUYEHNE U3
MoZenu thaktopa F2 1, cOOTBETCTBEHHO, BTOPUYHOro aktopa F3. OgHako ecTb c/abas Ha-
JeX/a Ha TO, YTO BTOPUUHbIM (DaKTOpP MHTE/INIEKTa OKaXEeTCsl COCTOSATE/IbHbIM 3a CYET BK/IHO-
YeHUs1 B Ka4ecTBe ero MHAWKATOPOB MepemMeHHbIX OTMETKAl U OoTMeTKaZ2.

Ha cnegytouiem ware Mbl 06aBUM B U3MepPUTENIbHYHO MOZE/Nb BTOPUUHBIN hakTop F3 1 nepe-
MeHHble OTMeTKal 1 OTMeTKa2 B Ka4yecTBe ero MHAMKATOPOB M MPOBEPUM COCTOSTENbHOCTb
N3MepUTENbHOM MOAENM C BTOPUUYHBIM (PaKTOPOM. B KauecTBe UCXOAHOM 6yAeM NCMob30BaTh
MOZENb, MOCTPOEHHYIO Ha Liare 4a.

WA 5a 1 UlenkHuTe Ha KHOMKe Yy, UuToObl NEPENTU B PEXVM pPedaKTMpPOoBaHWA guarpammbI.
Ypanute Koeapvauuvio (AByHanpaBIeHHYHO CTPEesKy), CBA3bIBAOLLYIO (haKTopbl.
2. LW enkHUTe Ha NaHenn MHCTPYMEHTOB Ha KHOTKE C OBA/IOM UM HapucyiiTe naTeHT-

HYH0 NMepPeMEHHYH0, COOTBETCTBYIOLLYIO BTOPUYHOMY chakTopy F3 (cM. puc. 26.18).
MNpoBeanTe ogHOHarpas/ieHHble cTpenku oT F3 K FI h'F2.
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j 3. UWenkHuTte Ha naHenu MHCTPYMEHTOB Ha KHOMKe C NpPsMoOyrojibHUKOM W Hapwu-

CyiTe KOHTYPbI /19 NepeMeHHbIX OTMETKal 1 oTMeTka2. MpoBeauTe oHOHaNpaB-
NEHHbIE CTPENKN OT F3 K 3TUM MepeMEHHbIM.

4. TMpy NoMowm KHOMKK [2, Ao6GaBbTe OLUMOKM K KaXXAOMYy MepPBUYHOMY (DaKTOpY,
a Tawkke K rnepemMeHHbIM oTMeTKal 1 oTveTKa2. [lo6aBnss oOwmM6Ky, Aenalite Ao-
MOSHUTESbHbIE LENYKM A/ ONTUMaSIbHOW OpyeHTaumMM OLLIMGOK.

' 5. TlNpucBonTe MMeHa naTeHTHbIM MepeMeHHbIM: B MeHo Plugins (HaacTtpoiikn)
wenkHuTe Ha nyHkTe Name Unobserved Variables (MpncBonTb MMeHa HeHabsto-
[aemMbIM nepemMeHHbIM).

6. HaBeguTe ykasaTtesib Ha CTpenKy oT chaktopa F3 K dpaktopy FL (OHa cTaHeT Kpac-
HOW) N caenalite ABOMHOM LLENYOK MNPaBOi KiaBuLUelr MbIUW. B OTKpbIBLLEMCS
[ananorosoM okHe Object Properties (MapameTpbl 06beKTa) nepeiaute Ha BKIaa-
Ky Parameters (MapameTpsbl) (cMm. puc. 26.11). B none Regression weight (Perpec-
CMOHHbIN KoadhdurumeHT) BBeauTe 1 3akpbiB OKHO Object Properties (MapameTpbl
o6bekTa), Bbl yBUAUTE 1 BO3/e CTPESIKM, YTO O3Ha4aeT (PMKCMpOBaHUE CBOGOA-
HOro napawvetpa Ha 1

|« 7. [ns 3anycka npoueaypbl aHasmsa 1 BblYUCNEHUSA OLEHOK B MeHio Analyse (AHa-
nn3) BblbepuTe KomaHAy Calculate Estimates (BbIYMCNTbL OLLEHKWN) NN LENKHUTE
Ha cooTBeTcTBytoWen kHonke Iffll maHenn nHctpymeHTOoB. MepenguTte K 0630py
pe3ynbTUpYoLLEl anarpammb.

Mokasatens RM SEA cHoBa OKa3sblBaeTca cnmwkom Benuk (0,083), a 0630p OuEeHOK mnapa-
MeTPOB B TEKCTe BblBOAA MOKa3blBaeT 3HA4YMTE/IbHOE YMCIO CTaTUCTUYECKN HEeLOCTOBEPHbIX
napamMeTpoB, CBA3aHHbIX C hakTopoM F2. TakMm 06pa3om, Haadexa Ha COCTOATENbHOCTb 3TOr0
hakTOpa He onpasaanachk U ero cneayet yaannTb U3 MOAENN BMECTE C BTOPUYHLIM (PakTOPOM.
Cnuwkom cnabas koppenaums FL un F2 cBMAeTeNnbCTBYET MPOTMB MPEANOSIOKEHUA O TOM,
4YTO MHAOMKaTOPbl hakTopa F2 MOryT CNyXuUTb MHAMKATOpamMM O6LEro gakropa WHTeNekTa,
BK/tOYaloLLLero B ce6s Bce 5 nHAnkaTtopos. TeM He MeHee NPOBEPVM 3TO MpPeAnosioXeHE.

Ha cnepytowiem ware Mbl NMPOBEPUM OAHOMAKTOPHYIO M3MEPUTENbHYI0 MoAeNb B Mpearno-
NIOXKEHUM, YTO (haKTOp MHTEN/IeKTa COAEpPXUT 5 MHAMKATOPOB (TecTl -TecTS) M BAMSET Ha
ycneesaemocTb (OTMeTKal M oTMeTKa2). B KauyecTBe WCXOAHOW moaenv 6yfieM MCMosb3oBaTb
pe3ynbTaTt BbINOSIHEHUS wWara 5a.

LWAI 6a 1 LUenkHute Ha KHorke [, 4TOGbl NepenTy B peXxum peaakTMpoBaHUS Ouarpam-
Mbl. YOanute naTeHTHble repemeHHble F2, F3, e8, 9.

w ! 2 [o6aBbTe CTPeNKW, HanpasieHHble OT FL K SBHbIM MepeMeHHbIM TecTl, TecT2, oT-
MeTKal 1 OTMeTKa2.

3. [ns 3anycka npoueaypbl aHanv3a U BbIYMC/IEHUS OLIEHOK BblGEpUTE B MEHHO
Analyse (AHanu3) komangy Calculate Estimates (BblUMCAUTb OLLEHKN) WA LWEN-
KHUTE Ha COOTBETCTBYIOLLEN KHorke BTl maHenn WHCTpymeHTOB. [Mepeiiaute
K 0630py pe3ynbTUPYIOLLE AnarpamMmmbl.

CTaTncTuyeckass 3HaYMMOCTb XU-KBaApaT M CAULWIKOM 60/blioe 3HayeHMe RM SEA ceBuge-
TENLCTBYIOT O M/IOXOM corfacum moaenu. O630p OLEHOK B TEKCTE BblBOAA NMOKa3blBaeT cTaTu-
CTMYECKN HeaoCToBepHble CBS3U (hakTopa FL ¢ nepemeHHbIMU TecT! 1 Tect2. CnefoBaTesibHo,
3TN NepeMeHHble He MOTyT SIBAATbCA MHAMKaTopaMu aktopa Fl. PerpeccroHHble Koagdu-
LMEHTbl AN OCTa/TbHbIX 4 NepeMeHHbIX CTaTUCTUYECKM AOCTOBEPHbI, C/IeA0BaTe/IbHO UX Liefe-
C006pasHO OCTaBUTbL B MOAENN.
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Ha cnepytouwemM wware mbl yaanvMM rnepemeHHble TecTl U TecT2 1 A06aBUM NepeMeHHyo Mo,
CBsA3aB ee C OCTa/lbHbIMU MepeMeHHbIMM B COOTBETCTBMM C arnpuvOpHOi MoAenbio. B kauecTse
ncxoAHoM moaenn 6yaem MCMob30oBaTh PesysnbTaT BbiNOMHEHWS wara 5a.

LLlenkHnTe Ha KHomke LU, 4yTO6bl NepenTy B pexunm peaakTMpoBaHWUs Auarpam-
Mbl. YOoanute nepemMeHHble Tect! n Tect2.

LLLenKHUTe Ha KHOTMKE C NMPSIMOYro/lbHUKOM U A06aBsTe NPSIMOYTO/bHbIE KOHTYP
0151 IBHOWM NepeMeHHoi non. OTKpoliTe CNCOK NepeMeHHbIX B Habope AaHHbIX
npy NOMOLLM KHOMKKM L 1 nepeTalimTe OTTy[a NnepemeHHyHo Mo B ee KOHTYP Ha
[viarpaMwve.

Job6aBbTe CTPeKN, HanpaBieHHbIe OT NEPEMEHHOM MO K NepemMeHHbIM OTMeTKal,
oTMETKa2 n FL.

B cBA3WM c Tem, 4TO Temepb nepemeHHas FL cTasia 3HOOrEHHOW (3aBMCUMON),
Ao6aBbTe K Hel oWwmMbKy NpY MOMOLLUM KHOMKU N 1 OPUEHTUPYITE ee BHU3Y,
LLLeNIKHYB HEeCKOsbKO pa3 BHYTPW KOHTypa F1. MpuceoiiTe nms HOBOW OLUMOKe:

B MeHto Plugins (HagcTpoiikn) wenkHite Ha nyHkTe Name Unobserved Variables
(MpucBOUTbL MMEHA HeHabMIOAAEMbIM MEPEMEHHBIM).

[Ana 3anycka npoueaypbl aHa/v3a U BbIYUC/EHUS OLIEHOK BblGEpUTE B MEHHO
Analyse (AHann3) komaHgy Calculate Estimates (BblUMCAUTb OUEHKW) UAn Wiest-
KHUTE Ha COOTBETCTBYHOLLel kHomke LIl naHenu WHCTpyMeHTOB. [Mepeiigute
K 0630py pe3ynbTupytoLel AvarpaMmbl.

Mogernb nNnoxo cornacoeaHa. [ins onpegeneHuvsi nyTei ee KOppekuuu crnenyet obpaTuThes,
BO-MEPBbIX, K CTaTUCTUYECKOW 3HAYMMOCTN KoadduumeHToB (View »Text Output »Estimates),
BO-BTOPbIX, K nHAgekcam mogmdmkaumm (View »Text Output »Modification Indices). Koadhdu-
LIMEeHTbl perpeccun non-otMmeTkal n non-oTMeTka2 cTaTUCTUYECKN HeAOoCTOBEPHbI, CneaoBa-
Te/lbHO, NX MOXHO yAannTb ((pukcupoBaTb Kak paBHble 0). B cooTBeTcTBUM ¢ M.l. Hanbonee
CyLLecTBEHHOE Yy yylleHune cornacusa mogeny 6yaeT nosiyyeHo npy 0CcBOGOXAEeHMM NapameTpa
perpeccuun (0o06aBneHns CBA3N B MOAENb) OTMETKal-0TMeTKa2. Ha cnefytoLlem Liare BHECEM
3TV N3MEHEHUSI B MOLESb.

LLlenkHUTe Ha KHorKe LU, uTo6bl Nepeiitn B pexmm peaakTypoBaHus auarpammbl.

Yaanute cTpesikn oT NnepemMeHHoO Non K nepeMeHHbIM OTVETKAl 1 oTMeTKa2. [lo6aBb-
Te CTpesiKy, Hanpas/eHHYH OT NMepemMeHHON OTMeTKal K nepemeHHol oTMeTKa2.

[Ana 3anycka Npoueaypbl aHaM3a U BblYUC/IEHUS] OLIEHOK BbIGEPUTE B MEHHD
Analyse (AHann3) komaHay Calculate Estimates (BblUMCANUTb OLEHKW) MW Len-
KHUTE Ha COOTBETCTBYIOLLLE KHOMKE MaHenu MHCTPYMEHTOB. lMepeiiante K 0630-
py pesynbTUpytoLLEe Anarpammbi.

Mopaenb He0CTaTOYHO XOpoLLo cornacosaHa (RM SEA > 0,05), nostomy crnefyeT o6patuTses
K OL€HEeHHbIM MapameTpaMm 1 MHAeKcaM MoAudurKauun. PerpeccMoHHbIi koaddhuumeHT ot FL
K MepeMeHHOl OTMeTka2 CTaTUCTUYECKN He[0CTOBEPEH, CrefloBaTe/lbHO, er0 MOXHO yAanuTb
(dhukcuposaTb kak pasHbIli 0).

AP Ba T Mepeigute B pexum pefakTMpoBaHus guarpavmmbl U yganute ctpenky ot FL
K OTMETKaZ2.

2 3anycTuTe npoueaypy aHamsa u nepeiigute K 0630py pPesynbTUPYIoWEen ava-
rpamMmbl.
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MNMokasaTenn cornacuMs MoAenu He ynyuyllnauchb, NO3TOMY CHOBa 06paTUTECh K OLLEHEHHbIM
napameTpam n nHAekcam mMoAamdukauuun. Bce napameTpbl CTaTUCTUYECKU OOCTOBEPHbI, @ Hau-
6onblUee ynydlleHVe cornacus Moaenu no 3HaveHusm M.l. cnegyeT oxuaatb NpyY OCBOGOX-
AeHnn napameTpa TecT5--0TMeTka2 (f06aBfeHNN COOTBETCTBYHOLLEN CTPESKN).

WAl 1 T[epeignTe B pexum peaakTMpoBaHUa AvarpaMmbl U A06aBbTE CTPESKY OT TectS
10a K OTMeTKa2.

| 2 3anycTute npoueaypy aHanumsa v nepeiaute K 0630py pesy/bTUpyloLeln ava-
rpammbl.

Tenepb BCce nokasaTenn cornacus MoAeny HaxoaaTca B AONYCTUMbIX npeaenax, a Bce ee napa-
MeTpbl CTaTUCTUYECKN AO0CTOBepHbl. CnefoBatesibHO, MOXHO cunTaTh pes3y/ibTaT Koppekumuu
Moaenn oKoH4YyaTesibHbIM, a BCe napamMmeTpbl Mmogenn AOCTYNHbIMU ANA NHTepnpeTaunn.

B 3ak/stoyeHune cnefyeT OKOHYaTeNlbHO OTPeAaKTMPOBaTh MoZenb, A,06aBUTb AOMONHUTENbHbIE
OLeHKN (KBagpaTtbl MHOXECTBEHHON Koppenauum, npsvble, HenpsmMble 1 obwme adeKTbl)
W COXpaHWTb MoAenb ANS AasbHelillero aHannsa pesynbTaTos.

1 TepeiigTe B pexMm peaakTUpoBaHWs AMarpaMmbl U OTpedakTupylite ee, Wc-
11a Nosib3ysi BO3MOXHOCTM MaHeM UHCTPYMEHTOB.

2. OTkpoWTe MeHio napameTpoB aHanm3a (View »Analysis Properties) Ha BKiagke
Output (BbiBoA) 1 ycTaHoBuTe thnaxkku Squared multiple correlations (KBagparthl
MHOXeCTBEHHOI Koppenaumn) n Indirect, direct & total effects (KocBeHHbIe, nps-
Mble 1 06Lme 3P EKTbI).

3. 3anycTuTe Mmpoueaypy aHanmMsa u nepeligute K 0630py pesynbTUpyloLel ava-
rpammb.

4. COpVEHTUPYTEe NUCT MOCTPOEHUSI AMarpaMmbl ONTUMasbHbIM 06pa3oM U1 Bep-
HUTE METKM MepemeHHbIX. [1nsi 3TOro BOcCMonb3ylhitecb MeHo View »Interface
Properties (Bug, »lMapameTpbl MHTepdelica): Ha Bkiagke Page Layout yctaHo-
BUTe Paper size (Pasmep 6ymarun) Landscape (AnbGOMHbIN), a Ha BKnaake Misc
ycTaHoBuTe hnakok Display variables labels (BbiBoguTb MeTKM MNepeMeHHbIX).
LLlenkH1Te Ha kHomnke Apply (MpuMeHNTL) N 3aKpoiiTe okHo Interface Properties
(MapameTpbl MHTepgieiica). LLenkHnTe Ha KHomke Q , 4YTOObl U3MEHUTL pa3vep
[uarpaMmbl B COOTBETCTBMM C pasMepoM M OpyeHTaumeit nmcra.

5. OtpepaktupynTe gnarpammy (cM. war 8, nn. 8 n 9). Bocrnonb3ayintecb KHOMKOMN
Touch up a variable (BbipaBHMBaHME MEPEMEHHOI) MaHeNM WHCTPYMEHTOB /151
BblPaBHUBaHWS CTPESIOK: LUENKHUTE €0 Ha KaXXAol M3 nepeMeHHbIX. LLlenkHuTe
Ha KHorke Resize the path diagram to fit on a page (MI3MeHUTbL pa3vep garpammbl
nog, pasvep cTpaHuubl). MepemecTuTe YMCMOBbIE MOKasaTenn Tak, YTOObl OHU
6blNK Gonee HarnsaHbIMK, BbIbpaB B KOHTEKCTHOM MeHto Move Parameter (Mepe-
MeLlaTb napameTp).

6. CoxpaHuTte rotoByto mogens: File »Save.

B pesynbTaTe BbiNoSHeHUs wara 1la y Bac [0/KHA MOMYYUTHCA AmarpamMmMa, aHanoruyHas
N306paxeHHON Ha puc. 26.24.
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CFl =0,962; RM SEA =0,066. Takum 06pa3oM, YNC/O OLLeHMBaEMbIX MapaMeTpoB, COOTHOLLE-
Hue N/T 1 3Ha4YeHNa KpUTepUEB corslacus A8 3TO MOAENN UAEHTUYHbI TEM Xe napameTpam
npeaLlecTBylOLLel anocTepMopHoii Mogenn. CrnefoBatefisHO, U BbIBOA, B OTHOLUEHUWN 3TOW MO-
Lenun TOT Xe: MoAe/b 3MNUPUYECKN He NOoATBEPXAaeTCs.

Ha puc. 26.23 n3obpaxeHa anoctepnopHas Mogesnb, NMOCTPOEHHas B NMpeanosioXXeHnn o nepe-
CeuyeHUN KOHCTPYKTOB ((haKkTOpOB) B pesynbTaTe BbiNOAHeHUs wara 10.

Yucno oueHmBaeMbixX napameTpoB mogenm T =66 - 31 =35 (P(P + 1)/2 =66, rge P —uncno
ABHbIX MEPEMEHHbIX B MOAE/NN) TaKOe Xe, KaK 1 A1 npeabiaylmx Moaenei, 3a cueT AobaeneHms
K anpuopHOii Moaenn AByX CBOOGOAHbLIX CBA3EM Mexay hakTopamu U MHAMKaTopamMmn 1 BOCbMIW CBO-
60HbIX cBA3e Ana owmnbok. CneaosaTtenbHo, 418 NPUHSATUS peLleHns o cornacum Mmogenm ¢ aaH-
HbIMU TakKXe A0/MKHbI BbIMOMHATLCA CTPOrne orpaHnyeHns Aaa 3HadeHUin Kputepmes cornacus.

Model Fit Summary

CMIN
Model NPAR CMIN DF P CMIN/DF
Default model 35 55546 31 ,004 1,792
Saturated model 66 ,000 0
Independence model 11 706,828 55 ,000 12,851
RMR, GFI
Model RMR GFI  AGFlI PGFI
Default model ,435 ,950 ,894 446
Saturated model ,000 1,000

Independence model 1,883 493 ,391 A11

Baseline Comparisons

NFI RFI IFI TLI
Model Deltal rhol Delta2 rho2 CFI
Default model 921 861 964 933 ,962
Saturated model 1,000 1,000 1,000
Independence model ,000 ,000 ,000 ,000 ,000
Parsimony-Adjusted Measures
Model PRATIO PNFI PCFI
Default model ,564 ,519 ,542
Saturated model ,000 .000 ,000
Independence model 1,000 ,000 ,000
RMSEA
Model RMSEA LO 9 HI9 PCLOSE
Default model ,066 ,036 ,093 ,168
Independence model ,254 ,238 271 ,000

Puc. 26.21. OKHO BbiBOAA A1 anocTepuopHoi Moaenn KOA: cparmeHTsbl pasgena Model Fit
(MoaroHka mopenw)
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Mocne KOHCTaTaLUM COCTOSTENBHOCTU MOAENM BO3MOXHA ee cofepxarenbHas MHTeprpeTa-
uns, KOTopas, Of4HaKo, BbIXOAWUT 3a pPaMKW 3TOM KHUrM. OTMEeTUM Nulb, YTO MepemMeHHas
VCK/TIOUEHVIE N306PaXKEHUN SBNISETCA BECbMa COMHUTE/IbHbIM MHAMKATOPOM A15 (hakTopos F2
1 F3: ee 06WHOCTL (Cymma KBagpaTtoB Harpysok) meHee 0,20 (31 «0,31 + 0,30 m0,3 = 0,186).
A BKnag, paktopa F2 B Aucriepcuto nepemeHHoi 3ayuymsaHue cros (0,77 0,77 = 0,593) 6onee
yeMm B 5 pa3 npesbiwaeT BkNag daktopa FL (0,3 m0,3 = 0,09). Takxke cnegyet NOMHUTb O TOM,
4YTO OTCYTCTBME CTPENOK Ha AuarpamMmme O3HauyaeT, YTO CBS3b MeXAy COOTBETCTBYHOLLUMU re-
pPeMeHHbIMW CTPOro huKcuposaHa B Mogenun kKak pasHas O.

CTPYKTypHass Mmoaenb

Ha puc. 26.24 n3obpaxeHa anocrepuopHas CTPYKTypHasi MoAesb Kak pesy/ibTaT BbIMOHEHUS
waros 3a-11a no hopMUpPOBaHMIO, NPOBEPKE N MOAUMKaLMN anpuopHO Moaenn hakTopos
YCMNELWHOCTU 00y4YyeHuss (CM. puc. 26.18). KpUTnyecknini Koa@uULUMEHT ANs MHOFOMEpPHOro
aKcuecca cr. = -0,210, npeAnosioXeHNne 0 HOPMa/lbHOM HOPMa/IbHOCTU HE OTK/IOHSeTCs: Mpu-
MEeHeHVe AN OLEHKN MeToAa MakKCMMaslbHOro NpaBaonoaobums KOPPEKTHO.

23
oTMeTKa2

48
KpaTKOBPEMEHHasA NaMATb « * — ©
A7
ocBeAOM/IEHHOCTb
45

C/oBapb m*-0O

Xn-kBagpar=9,252; df=8; p=,322; RMSEA=,040

Puc. 26.24. ANocTepropHasl CTPYKTYpHasi MoAe b (PakTOPOB YCMELIHOCT 06yUeHNs

Mopgenb ABNSieTCA PEKYPCUBHOM. KONMYECTBO SIBHbIX NMeEpPeMeHHbIX B mogenn P = 6, df = 8,
4ncno oueHmBaeMblxX nNapametTpoBs T= P(P+ 1)/2 - df= 13. COOTHOWEHMNE YNCNEHHOCTU Bbl-
6opkn (N = 100) K uncny oueHmBaeMblix nNapameTpoB N/T = 7,69 6onblwe NATK (NpegensHo
Masio Be€/INYUHbI), HO MeHblle 10 (pekomMeHAyemMoro CooTHOLWeHus). CneposaTtenbHO, O
NPUHATUA pPeLleHns O corsiacun MoAenn AaHHbIM A0/DKHbI BbINMOMHATLCA CTPOrve orpaHuye-
HUS ANS 3HAYEeHW KpUTEpPUEB cornacus.

OCHOBHble KpUTEpUM cornacma Ana aTon Moaenu u3 pasgena okHa sbisoga Model Fit (MoaroHka
Mopaenn): Xxn-keagpar =9,252; df =8;p =0,322; CMIN/J/= 1,156; GF1 =0,972; AGFI =0,925;
CFl =0,989; RMSEA =0,040; PCLOSE =0,496. Takum 06pa3oM, HECMOTPS Ha Ma/IOYMCIIEH-
HOCTb BbIGOPKM, 3HAYEHUA KPUTEPUEB COINacma HaxXoaAaTca B AONYCTUMbIX Npeaenax ans apry-
MEHTUPOBAHHOIO NPUHATUA MOAEN KaK NOATBEPXAEHHOM aIMNUPUYECKUMN OaHHbIMU.

B pasgene Estimates (OueHKK) TeKCcTa BblIBOAA Bce OLEHKU aucnepcuin (Variances), koBapua-
umin (Covariances) U perpeccuoHHbIX KoadhdurumeHToB (Regression Weights) ctatnuctuyeckm
[OCTOBEPHbI. 3TO MNOATBEPXAAET COCTOATENIbHOCTb MOZENM U MO3BOMSET COAepXaTesbHO ee
MHTEepNpeTnpoBaThb.
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ViamepuTenbHasa mMoaenb MHTeNNeKTa BKAKOYaeT B CebA TpU MHAOMKATOPA, KOTOpble ABASKOTCA
nokasarensamu eepb6anbHOro mHtennekta. KM K ana kaxgoro mHaukatopa (06LHOCTb) OT
0,45 po 0,48, TO eCTb 40N OUCTIEPCUN KaXKAO0TO U3 HUX Ha 45-48 % 061bACHAETCA BAUSHUEM
o6Lero gaktopa, KOTOpbIA MOXeT 6bITb Ha3BaH (HaKTOPOM BepPbHaIbHOro MHTeNIeKTa.

OueHkn obwmx adppekToB (Total effects), kocBeHHbIX adhhekToB (Indirect effects) n npsimbix
ahpekToB (Direct effects) BnMaHMA og4HUX MepeMEHHbIX Ha Apyrve AOCTyMHblI B nogpasgene
Matrices (MaTpuubl) pasgena Estimates (OueHkun) TekcTa BoiBOoga (puc. 26.25).

Standardized Total Effects (Group number 1- Default model)

non F1 otmetkal TecT5

Fl -514 ,000 ,000 ,000
otmeTkal -179 347 ,000 ,000
Tects -356 ,691 ,000 .000
oTMeTKa2 -143 278 ,387 ,207
TecT3 =344 668 ,000 ,000
Tect4 -352 ,684 ,000 ,000

Standardized Direct Effects (Group number 1 - Default model)

non F1 otmetkal Tectb

F1 -514 ,000 ,000 ,000
oTmeTKal ,000 ,347 ,000 .000
Tects ,000 691 ,000 ,000
oTMeTKa2 ,000 ,000 ,387 ,207
Tect3 ,000 ,668 ,000 ,000
Tect4 ,000 684 ,000 ,000

Standardized Indirect Effects (Group number 1 - Default model)

non F1 ormetrkal TecT5

F1 ,000 ,000 ,000 ,000
oTmMeTkal -/179 ,000 ,000 ,000
TecTts -356 ,000 ,000 ,000
oTMeTKa2 -143 278 ,000 ,000
TecT3 -344 ,000 ,000 ,000
Tect4 -352 ,000 ,000 ,000

Puc. 26.25. OKHO BbIBOAA A/151 arnlOCTEPUIOPHOM CTPYKTYPHO Moaenu: dhparmMeHTsl noapasaena
Matrices (MaTpuupl) pasgena Estimates (OueHKw)

CBA3N, NpeacTasneHHble Ha Avarpamme CTpesikamu C YUC/I0BbIMU 3HAYEHUAMU PerpeccuoH-
HbIX KO3(h(PMLMEHTOB, OTPaXXatoT Tak HasbiBaeMble npsmble ahhekTol (direct effects) BnnaHusa
OAHMX MepemMeHHbIX Ha Apyrune. Tak, akTopom ycnewHocTn obyyeHusa B 10-m knacce fBnseT-
¢ Bep6asbHbIli MHTennekT (F1), BAnAHME KOTOPOro o6bsAcHsAeT 12 % aucrnepcumn nepemeH:-:::
oTmeTkal. B cBow ouepenp, 26 % agucnepcun BepbasibHOro mMHtennekta (F2) obbacHseT
NOMOBLIMU Pas3IMUMAMN yyauimxca (non), a oTpuuatesnbHbIA 3HaK KO3 uLmneHTa perpec:
cBUAeTeNbCTBYET O TOM, YTO Y AeByllek (non = 1) Bep6asibHbIi UHTENNEKT B CPeaHEM

yeM Yy tOHowel (non = 2). Aucnepcua ycrieBaemoctn B 11-m Knacce (0OTMeTKa2)

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

384 fnaBa 26. Amos: MOAeNMpoBaHNe CTPYKTYPHbLIMWU ypaBHEHUAMM

06BACHAETCA NpUYNHaAMMW, YYTEHHbIMU B Mogenun. M3 Hux 1521 % npuxoguTtca Ha BAUSHUE
ycneBaemocTn B 10-m knacce (oTmeTkal), a 4,41 % — Ha BNMsAHME KPATKOBPEMEHHOM MamsTn
(ocTaTOK — Ha BAMsSIHME B3aUMOAENCTBUSA ABYX NOCAeAHUX NepeMEeHHbIX).

MoMnMoO NpAMbIX 3h(HEKTOB MHTEPEC, KakK MpaBunio, NPeacTaBnfioT U KOCBEHHbIe 3 heKTbl
(indirect effects) nepemeHHbIX. Hanpumep, Kak BAMSeT NepemMeHHas Mos Ha ycrneBaemMocCTb
B 10-m knacce (otmeTkal) nnm B 11-m knacce (0OTMeTka2). B cooTBETCTBMU C MOAENbIO NMPSMOe
(HenocpeacTBEHHOE) BMSIHUE NEPEMEHHON Mo Ha 3TN nepemMeHHble paBHo 0. O4HaKO MOXHO
roBOpUTb O TOM, YTO BAUAHME MEePeMEeHHOM Non Ha ycnesaemocTb B 10-m 1 11-m knaccax orno-
cpeposaHo nHtennektom (F1). Nogo6Horo poaa BANAHME Ha3blBAaeTCH KOCBEHHbLIM 3hheKTOM
rnosna, onocpenoBaHHbIM VMHTENNEKTOM. A UHTE/NIEKT B AAaHHOM C/lyyae BbiCTynaeT meguaro-
POM KOCBEHHOIO BAMAHNSA MOJa Ha ycneBaemMocTb. KOCBEHHbIM ahdheKT nona Ha ycrneBaemocTb
B 10-m knacce (oTmeTka!) onocpegosaH ogHuM MeguatopoM (F1), a Ha ycrnieBaemocCTb B 1-M
knacce (oTmeTka2) — 3 Mmegmnatopamn: otmeTkal, FL n KpaTKoBpeMeHHas namsiTb. B kOCBEHHOM
aphbekTe Nona Ha NnepeMeHHble oTMeTKa! 1 oTMeTKa2 meauaTtopoM 1-ro nopsigka sensetcs F1,
a B OTHOWeHMN adohpekTa nona Ha NepeMeHHy OTMeTKa2 nepemMeHHble oTMeTKal 1 KpaTkospe-
MEHHasi NamATb ABASAOTCS MeguaTtopamn 2-ro nopsgka. NMoMmuMo mMeanaTopoB B CTPYKTYPHOI
MoZenn BblAeNsAT NnepeMeHHble MOAepaTopsbl, BVSHUE KOTOPbIX MEHSET CBA3b Mexay ApYy-
rMMun rnepemMeHHbIMU. Tak, rnepemMeHHas Fl ABnfeTcs MoAepaTropoM B/IMAHUA Mona Ha ycre-
BaemMocTb B 10-M 1 11-m knaccax (oTmeTka! 1 oTmeTka2). Ecnm nckniounTb nepemeHHyto Fl,
TO OB6HapPYXUTCS CTAaTUCTMYECKU [OCTOBEPHOE BAUSHME NoMa Ha ycneBaemMocCTb. B 3TOM Bbl
MoxeTe ybeanTbCcs, CPaBHMB YyCNEeBaeMOCTb HOHOLWIEN WM AeBYylWeK Npyv nomowm t-Kputepms
CtblogeHTa (cm. rnaey 11). «<Moaepupyouiee» BnmsHMe FL npossnseTcs B JaHHOM criyvyae
B TOM, YTO 3TU npamble apdekTbl obpatlaioTcs B O, TaK Kak BAUAHWE Mona Ha ycrnesaeMocTb
onocpeaoBaHo MHTennektom (F1) n FL BbicTynaeT Kak megmaTop 3aTux addekTos. MNepemen-
Hble FL 1 KpaTKoBpeMeHHas namsTb BbICTyNakwT mMogeparopaMn CBA3W OTMETKal v oTmeTkaz,
rnapHas Koppenauua mexay Kotopbimn pasHa 0,434, a ¢ y4eTOM B/ISIHUA MOAEPATOPOB CHU-
»xaeTca o 0,39.

O KOCBEHHbIX 3hheKkTax MepeMeHHbIX Mogenn Mno3BONsSeT cyauTb Tabnuua Standardized
Indirect Effects (CTtaHpapTuM3oBaHHble KOCBEHHble 3(eKTbl) pasgena BbiBoga Estimates
(OuyeHkn). Tak, KOCBEHHbIA 3h(heKkT BNNAHUA MOAa Ha MEepeMeHHyl OTMeTKa! cocTaBnseT
(-0,51) «0,35 = -0,179: y pesyuwek (non = 1) ycneBaemocTb B 10-M Knacce Bbille, YEM
y toHouweln (non = 2). KocBeHHble ahhekTbl 2-ro 1 60/1ee BbICOKMX NOPSAKOB, OCOBGEHHO C He-
CKOMIbKUMW MeamaTopamu, BblYMCNUTL C/IOXKHee. Tak, KOCBEHHbIi adhekT BAUAHUSA FL Ha
nepeMeHHyl0 OTMETKa2, OrnocpefoBaHHbIv ABYMS MeanaTopamuy, paseH 0,278 (NonoxunTenbHas
CBf13b). A KOCBEHHbIV 3hheKT BNNAHUS NONAa Ha NepeMeHHyl OTMeTka2 paseH -0,143 (oT-
puuartensHas CBA3b).

TepMI/IHOfIOFI/IFl, ncnoJsibdyemMmas npun BbiBoaAe

» Asymptotically distribution-free (Mpn6M3nMTENBHO CBOGOAHLIV OT pacnpeneneHns) — anb-
TepHaTMBHbIA MEeToA OLEHKN napameTpoB mogenn B AMOS, npuMeHseMblli Ana 60abwmnx
BbIOOPOK B C/yvae OTCYTCTBUA MHOMOMEPHOW HOPMaslbHOCTU pacnpeneneHnst nepeMeHHbIX.

» cr. (critical ratio — kpuTnyeckoe oTHoweHne) — B AMOS OTHOLIEHME BE/INYUHbLI MOKa-
3aTens (acMmmeTpumn, aKcLecca, MHOFOMEpPHOIro 3KcLiecca) K ero ctaH4apTHOM oLmnbke.

» CH (CpaBHUTENbHbLI WMHAEKC cornacusa) — KpUTEPUA cornacus MOALENU; 3HaYeHne He
MeHee 0,95 — xopollee cornacue, He meHee 0,90 — npuemnemMoe cornacue.
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AN  CMIN (Kputepuiht xn-ksagpar) — nposepsieT A () Ha NpeamMeT TOro, YTo PasHOCTb MexAay
3MMNPUNYECKOWM 1 BOCMPOU3BEAEHHOW NO MOAeN mMaTpuLiaMmmn Kosapuaunii pasHa O.

» Constrained parameter (OrpaHMYeHHbI NapamMeTp) — UCK/IYEHHAA UKW OTCYTCTBYHOLLLAs
CBA3b MeX/ay MepemMeHHbIMW MOoAEeNM, CBOEro poaa (YMKCUPOBaHHbLIN MapameTp, npupas-
HEeHHbINM K O.

» Covariance (KoBapuaumusa) — npoussefeHne Koppensumn AByx NepeMeHHbIX U UX CTaH-
[APTHBIX OTKOHEHWIA.

N Default model (Mogenb no ymonyaHuio) — MoAesb, 3agaHHas nosb3oBaTeneM A8 OLLEHKM.

» df (Uucno creneHer ceob6oabl) — B SEM onpepgenseTca Kak pasHOCTb Yyncna 3/1eMeHTOB
KOBapMaLMOHHOM MaTpuLpbl ABHbIX MepemMeHHbiX P(P + 1)/2 (P — KONMYeCcTBO SBHbIX
nepemMeHHbIX) U KOMyecTsa cBOGOAHbLIX MapameTpoB MOAENMU, NOA/EXAaLNX OLLEHKe.

» Discrepancy (PacxoxaeHue) — pasHOCTb MexXAy WUCXOAHOW KoBapWaLWOHHOW mMaTpuueii
1 penpoayLmMpoBaHHol (BOCNPOU3BeAEHHON) B COOTBETCTBUM C MOZE/bIO.

» Disturbance (Momexa) — ownbka NaTteHTHOM NepeMeHHO, 06ycnoBNeHHas HeyYTeHbIMU
B MOZENMN MPUYNHAMWN.

» Endogenous variable (3HpOreHHass nepemMeHHas) — MepeMeHHas, Ha KOTOpYyl BAUSIOT
Apyrve nepemeHHble MoaeNu.

N Estimates (OueHKW) — KOMNYECTBEHHbIe OLIEHKM CBOGOAHLIX MapaMeTpoB MOAENMN Kak
pe3ynbTaT aHan3a.

» Exogenous variable (3k30reHHas nepemeHHas) — nepemMeHHas, ICTOYHMKOM M3MEHYMBO-
CTM KOTOPOW ABNAKOTCH MPUYMHbI, HaXoAsLmMecs 3a npegenamMmm MoAenn; Bcerga TOSIbKO
Hes3aBuCKMas NepeMeHHas.

» Fixed parameter (PMKCMPOBaHHbLI NapamMeTp) — napameTp mMogenn (KoachduumeHT pe-
rpeccun, Ancnepcus, cpefHee), s3HaueHne KOTOporo 3apaHee 3a4aHo Kak 1unum O.

» Free parameter (CBO604HbIi NapameTp) — NapameTp MOAENM, 3HAYEHVE KOTOPOro MoA1eXuT
oueHke (KoathhnuUMeHT perpeccuun, KoBapuauus, gucnepcuns); on1s Koah@uUeHTOB perpec-
CUM N KOBapuauuii cCBO60AHbLIM NapaMeTpam COOTBETCTBYHOT CTPE/KU B G/I0K-CXeMe MOAENN.

» GFl (KpuTtepuin cornacms) — KpUTepuii cornacua mogenu; 3HavyeHne He meHee 0,90 — xo-
poLuee cornacue.

» Independence model (He3aBucrumas mogenb) — MoAe b, B KOTOPOI BCe KOPPENALUNN MeX-
4y nNepeMeHHbIMN paBHbl O.

» Maximum likelihood (MakcumanbHOro npaesgonoao6us) — MeTod OLLEHKM MapameTpoB
MoAenu, ncnonb3yembliii B AMOS Mo ymos4aHuio.

» Modification Indices, M.I. (MHAeKcbl mogucukaumnm) — BenuinHa 451 napbl NepemMeHHbIX,
paBHas YMeHbLLEHUWI0 X1U-KBaZpaT npu fo6asneHnn B MOAENb OLLEHKM UX CBSA3W (perpec-
CUM U KOoBapmaumm).

» Observations farthest from the centroid (Mahalanobis distance) (Ha6nogaembie yganeHus
OT ueHTponga (PacctosiHus MaxanaHo6uca), — B AMOS nokasaTtenb yAaneHHOCTM Ha-
6n0a0eHNa OT LeHTpouaa AN ANarHOCTUKU BbIGPOCOB.

» Observed variables (Habniogaemas nepemMeHHas) — siBHas MepemMeHHasi, cofepikallasncs
B (haiine gaHHbIX.

» Positive definite (MonoxntenbHO onpeaeneHHas) — MmaTpuuya (KoBapuauyuii), B KOTOpoi
OTCYTCTBYIOT B3aMIMHO OHO3HauYHble CBA3UN MeXAy NnepeMeHHbIMU (KOppensauumn, pasHble
eavHnUe nnn 6nmnsKne K Hew).
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» Regression Weight (KoadhdunumeHT perpeccun) — KO3achhrLMeHT ANa HE3aBUCUMOW nepe-
MEHHOIi B perpeccMoHHOM ypaBHEHUW, NMPOMOPLMOHasIbHBIA COOTHOLLEHUIO Ancnepcuii 3a-
BMCUMOI 1 HE3aBUCUMOW MepeMEeHHbIX (3aBUCUT OT MacliTaba n3MepeHusi NepemMeHHbIX).

» RMSEA (KopeHb KBaapaTHbI cpefHeKBafpaTUYecKon OWNOKM annpoKcumMaunm) — Kpu-
Tepuii cornacuss mMoAenu, ero 3HauyeHue He 6onee 0,05 — xopollee cornacue, He 6onee
0,08 — npuemnemoe, 0,08 — 0,1 — cnaboe, 6onee 0,1 — OTCyTCTBME COrnacus.

» Sample moments (BbiIGOpOYHble MOMEHTbI) — KOBapuaLuu U Aucrnepcun siBHbIX Mepe-
MEHHBbIX.

» Saturated model (HacblweHHass mogenb) — Moderb, B KOTOPOW KOSIMYECTBO OLEHMBAEMbIX
napameTpoB MaKCUMa/lbHO BO3MOXHO 1 PaBHO KO/IMYECTBY 3/1IEMEHTOB KOBapUaLMOHHOM Ma-
TPULUbI ABHbIX MepemMeHHbIX mogenn P (P + 1)/2, rge P — KONMYECTBO ABHbIX MEPEMEHHbIX.

» Standardized Regression Weight (CTaHaapTu30BaHHbIM KO3hULMEHT perpeccnum) — Koad-
hULMEHT NepeMeHHO B PErpeccMOHHOM ypaBHEHUUW, MPOMOPLIMOHAbHBIN BKNady Hesa-
BMCUMOI MNepeMeHHON B ANCMEPCUIO 3aBMCUMOL MepemMeHHON (He 3aBMCUT OT MacliTaba
N3MepPeHNs NEPEMEHHbIX).

» Standardized residuals (CTaHaapTn3MpoBaHHble ocTatkn) — B AMOS 3TO cTaHA4apTU3NPO-
BaHHble (B Z-3HA4YeHUAX) Pa3HOCTU MeXAY MCXOAHbIMU U BOCNPOU3BEAEHHBLIMU MO MoAe-
NN KOBapuaLusiMu.

» Tests for normality and outliers (Kputepnn HoOpMasibHOCTU N BbIOPOCHI) — pa3gen OKHa
BbiBOga AMOS, coaepXawnii pesynbTaTbl MPOBEPKU UCXOAHBIX AAHHbIX HA OHOMEPHYH
1 MHOTOMEPHYIHO HOPMaJIbHOCTb SIBHbIX MEPEMEHHbIX MOAENN.

A Threshold for modification indices (Mopor nHaekca moandmnKaumm) — MUMHUMabHOE 3Ha-
YeHMe MHAEKca mMoaudmkauMn AnS BbIBOAUMBIX Nap NepeMeHHbIX B pasgenie BbiBOAA
Modification Indices (MHAekcbl Mogudmnkaymn).

» Under-identified model (HegoonpeaeneHHas MmoAenb) — XxapakTepusyeTcs TeM, YTO KOIu-
4ecTBO CBOOGOAHbLIX MapamMeTpPOB MpPEBbILAET YNCIO 3/1EMEHTOB KOBapuaLMOHHOM MaTpu-
Libl IBHbIX MEpPeMeHHbIX 1 OLeHKa napamMeTpoB HEBO3MOXHA.

A Uniqueness (CneyunpunyHOCTb) — OWIMOKa SBHOW NepeMeHHOW, 06ycnoBneHHas ee crew-
NVKOIA.

» Unobserved variables (HeHabnogaemas nepemeHHasn) —naTeHTHas nepemMeHHas, npeano-
naraemsblli nccnenoBatenemM KOHCTPYKT, NPOSB/AOLLNACS Yepe3 ero BAUsSIHUE Ha UHANKa-
TOpbl (IBHblE MEpPEMEHHbIE).

3aBeplleHMne aHanunsa u Bbixoa
N3 NporpamMmmbl

PesynbTatel AMOS HEBO3MOXXHO 3KCMOPTMPOBaTb B Apyrve hopmaTtbl, a TEKCT BblBOAA He
noanexuvT pegaktmposaHuio B8 AMOS. Mo3ToMy NoAroTtoBka K NMOMELLLEeHUIO B OTUYET pe3y/b-
TaTtoB CBOAMTCS K KOMWPOBaHMIO U BCTaBKe Auarpammbl U pa3fienos TekcTa BbiBoga. Auarpam-
Ma rnpuv 3TOM CTAHOBWUTCA HEAOCTYNHOW ANA pefakTupoBaHus. CoaepXmmoe TeKCcTa BblBOAA
MOXXHO KOMMPOBaTb W BCTaBMATb B AOKyMeHT Word uenbiMu pasgenamv WM oTAeflbHbIMU
Tabnuuamu. NMpu 3ToM BCTaBNeHHble B A0KyMeHT Word dparmMmeHTbl TEKCTa BblBOAA AOCTYMHbI
ONA pefakTUpoBaHUS.

[na BbIXxoda 13 nporpaMmbl BolbepuTe B MeHto File (P aiin) komaHay Exit (Bbixon).
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Asymptotically distribution-free. Mpn6ansnTensHO cBO6OAHLI OT pacnpesne-
NeHua — afnlbTepHaTUBHLI MEeToA, OLLeHKM napameTpoB mogenn B AMOS, npu-
MeHsieMbld AN 60MbLLMX BbIBOPOK B C/lyyae OTCYTCTBMSI MHOrOMEpHOW Hop-
ManbHOCTU pacnpefeneHusi NepeMeHHbIX.

B. TlNokasaTenn B npepcTaBnsfT coboii Habop KOIPULUMEHTOB U KOHCTAHTY
perpeccMoHHoro ypaBHeHusi. NMokasaTenb B MOXHO paccMaTpuBaTb Kak BECOBOIA
KO3(h(pULMEHT, XapaKTePU3YIOLWLMA BAUSIHUE COOTBETCTBYHOLLEA HE3aBUCUMMOIA
nepemMeHHon (NpegukTopa) Ha 3aBUCMMYI0 NepeMeHHy (Kputepuii). Monoxu-
TenbHOE 3HayeHVe B yka3biBaeT Ha TO, YTO C BO3pacTaHMEM MpeauKTopa 3Hauve-
HWe KpUTepusi Bo3pacTaeT, a oTpuLaTeslsHOe — Ha TO, YTO 3HAYeHue Kputepusi
y6blBaeT.

c.r., critical ratio. Kputnyeckoe otHoweHne —B AMOS OTHOLWEHMNE BEINUYUHDI
nokasarens (aCMMMeTPUK, 3KcLiecca, MHOTOMEPHOIO 3KCLiecca) K ero ctaHaapT-
HOI oLWwKnbKe.

CFIl. CpaBHUTENbHbIA UHAEKC cornacua —B AMOS KpuTepuii cornacus moae-
Nn; 3HayeHne He MeHee 0,95 — xopollee cornacue, He meHee 0,90 — npuemne-
MOe coracue.

CMIN. Kputepuin xn-ksagpat —B AM OS npoBepseT # OHa npeameT TOro, 4YTo
pPasHOCTb Mexay 3aMMNMPUYECKON M BOCMPOU3BELEHHOW MO MoAenn marpuuamm
KoBapuaumii pasHa O.

Constrained parameter. OrpaHunyeHHbln napametrp — B AMOS uncKkItoYeHHas
WM OTCYTCTBYHOLLAA CBA3b MeXJy NepeMeHHbIMU MOAenu, CBOero poga pukcu-
poOBaHHbI NapameTp, NPUpPaBHEHHbIN K O.

Default model. Mogenb no ymonuanHmio — B AMOS mogenb, 3agaHHas Mnosb-
| 30BaTenem AN OLEHKW.

df. Cm. Umcno cteneHen ceoboapl.

Discrepancy. PacxoxaeHne — B AMOS pa3HOCTb MeXay MCXOAHOW KoBapua-

LMOHHOW MaTpuuern n penpoayumpoBaHHOM (BOCNPOM3BEAEHHOI) B COOTBET-
[ cTtBMM c mopenbio.

Disturbance. Nomexa — B AMOS owunbkKa nateHTHOV NnepemMeHHOW, 06ycnoB-

NleHHasa He YYTeHHbIMWU B MOAENU NpUYnHaMu.

Endogenous variable. 3HgoreHHas nepemeHHas — B AMOS nepemMeHHas, Ha

KOTOPYIO BAVAKOT Apyrvue nepemMeHHble MoAenu.

Estimates. OueHkn — B AMOS KONMYeCTBEHHbIE OLEHKN CBOOOAHbLIX Mapame-

TPOB MOAeNn Kak pesynbTaT aHam3a.

Exogenous variable. 9k3oreHHas nepemeHHas —B AM O'S nepemeHHas, UCTOY-
HMKOM M3MEHUYMBOCTU KOTOPOI SIBAAKOTCA NPUYNHBI, HaXo4daLWwmecs 3a npegena-
MW MOAENW; Bcerga TO/IbKO He3aBUCMMasa nepemMeHHas.

Fixed parameter. dnkcmpoBaHHbI napametp — B AMOS napameTp mMogenu
(KoathhnLMeHT perpeccun, AUCMeEPCUs, CpedHee), 3Ha4YeHMe KOTOPOro 3apaHee
3agaHo Kak 1wunnm O.
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Free parameter. CBo6oaHbIi napamerp — B AMOS napameTp Moaenu, 3HayeHMe KOTOpPOro
noAaNeXnT oueHke (KOah(PULIMEHT perpeccmn, KoBapmauus, aucrnepcus); Ana KoahpuumneH-
TOB perpeccun n Kosapuawuii cBO60AHbIM NapaMmeTpaM COOTBETCTBYHOT CTPEsIKM B B/1I0K-CXeme
MoAenu.

F-KpuTepuin. B AMCNEPCUOHHOM aHanM3e OTHOLUEHME MEXIPYMNMNOBOr0 CPeAHEro Keaaparta
K BHYTPUTpynnoBoMy cpefHeMy KeaapaTy. [laHHas BefnunMHa rno3BoseT CPaBHUTL MEXrpyr-
MOBYI AMCMEPCUIO C BHYTPUTPYMNMNOBOWN Aucnepcueil. Ecnvu nepsas OKaXeTcsi 3HAUYUTENbHO
Bblllie BTOPOI4, 3TO 6yAeT 03HAYaTh Ha/IMUYME 3HAUMMOTrO PasiMuna Mexay rpynnamu. B MHo-
YKECTBEHHOM PErpeccMoHHOM aHanm3e F-KpuTepuii No3BonseT onpenennTs 3HaYMMOCTb MHO-
YXECTBEHHOI Koppenauuu.

GFI. Kputepnii cornacuas — B AMOS kpuTepuii cornacmus Mmogenu; 3HadyeHne He meHee 0,90 —
XOpoLLee cornacue.

Independence model. HezaBucnumasa mogens —8 AMOS mMogenb, B KOTOPOIA Bce Koppenaumm
Mexy nepemMeHHbIMU paBHbl O.

K. B mepapxunueckoi nornMHeinHom mogenn rnopsgok B3ammopenctems adektos; k = \ co-
OTBETCTBYET MepBOMY MOPSAKY (0O4Ha nepemeHHas), k = 2 — BTOpomy nMopsaky (ase nepe-
MEHHbIE) N T. A,

Maximum likelihood. MakcnmansHoro npasaonoao6us — B AMOS meTof, OLEHKM Mapame-
TPOB MOAENN, NCMOJIb3YEeMbIii MO YMOTUYaHUIO.

Modification Indices, M.l. Haekcbl moandmkaumm — B AMOS BennumMHa ans napbl nepe-
MEHHbIX, paBHasi YMEHbLUEHNID XW-KBagpaTa npu AobasneHMM B MOAENb OLLEHKU KX CBS3U
(perpeccumn nnn Koeapuawmn).

Observations farthest from the centroid (Mahalanobis distance). Ha6niogaemsie yaane-
HUA OT ueHTpouga (pacctosaHua MaxanaHo6uca) — B AMOS nokasaTtesnib yaaieHHOCTU Ha-
6noaeHNa OT LeHTpouaa 18 ANarHOCTUKN BbIBPOCOB.

Observed variables. Ha6bniogaemas nepemeHHas — B AMOS siBHasi nepemMeHHasi, coaepxa-
wasics B haline AaHHbIX.

Positive definite. MonoxunTtensHo onpeaeneHHas — matpuua (KoBapualmii), B KOTOPOiA OT-
CYTCTBYIOT B3aMMHO OHO3HAYHble CBA3N MeXAy NepemMeHHbIMU (KOppensuun, paBHble eauv-
HULE UIN 6N3KUE K HER).

p-ypoBeHb. CM. 3HAYNMOCTb.

R. MHOXeCTBEHHbI KOI(WPULMEHT KOppeniauum mexay 3aBUCUMON MePEMEHHON N ABYMS
nnun 60nee He3aBUCUMbIMU NMEPEMEHHLIMU. 3HaYeHMe R nexunT B npegenax ot 0 Ao 1 u nHTep-
npeTUpyeTcs MO aHaIorMm € 06bIYHBLIM (4BYMEPHbIM) KO3DMULIMEHTOM KOPPenaummn.

R2 KeagpaT koahpmumeHTa MHOXECTBEHHON koppenaunn (KoadhuymneHT getepMmmHaymn),
[ons AncnepcMn 3aBUCUMMON MepemMeHHoN, 06ycnoBneHHas BO34elcTBMEM AByX wunun 6onee
HE3aBMCUMbIX NepeMeHHbIX.

RMSEA. KopeHb KBagpaTHbli cpefHeil KBagpaTUYecKoih OwWnbku annpokcumaumn —
B AMOS kputepwuii cornacms mogenu; 3HavyeHue He 6onee 0,05 — xopollee cornacue, He
6onee 0,08 — npuemnemoe, 0,08...0,1 — cnaboe, 6onee 0,1 — cornacue oTcyTCcTByeT.

Saturated model. HacbiweHHas moaens — mogens B AMOS, B KOTOPOIi KONMYECTBO OLLEHMBA-
eMbIX MapamMeTpoB MakKCUMasilbHO BO3MOXHO U PaBHO KOMIMUYECTBY 3/1EMEHTOB KOBapUaLMOHHOM
MaTpULibl IBHbIX NMepeMeHHbIX mogenu P (P + 1)/2, rae P — KOMMYECTBO SIBHbIX MepeMeHHbIX.

Standardized residuals. CtaHaapTuaupoBaHHble octaTkm — B AMOS 310 cTaHgapTU3npo-
BaHHble (B I-3HA4YeHMUsIX) Pa3HOCTU MeXAay WUCXOA4HbIMU U BOCMPOM3BEAEHHbLIMU MO MOAENN
KoBapuauusamu.
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S-CTpeCC. B MHOromepHom LWKanMpoBaHWUM Mepa CTeneHU COOTBEeTCTBUA MOAE N I/ICXO,EI|HOI7I
mMartpuue pa3nmtw1|7|. Yem MeHblUe 3TO 3HavyeHne, TeM Nydlle COOTBETCTBME.

Tests for normality and outliers. Kputepun HopmManbHOCTU U BbIBPOCH — pa3aen OKHa BbiBO-
0a AMOS, coaepxalyumii pesynbtaTbl NPOBEPKN UCXOAHBIX AaHHbIX HA O4HOMEPHYH U MHOFO-
MEPHY0 HOPMasIbHOCTb SIBHbIX MePeMEHHbIX MOAE/N.

Threshold for modification indices. Mopor nHaekca mogngukaumm — 8 AMOS MUHUMaSb-
HOe 3HauyeHue WHAeKkca MoAuduKauMu AN5 BbIBOAVMBLIX Map MepeMeHHbIX B pasfene oKHa
BbiBOga Modification Indices (MHAaeKcbl mogudukauum).

t-KpnTEepnin B perpeccCMoHHOM aHanunse. Kputepuid, onpeaensowmii CTaTUCTUYECKYHO 3HAUM-
MOCTb KOppenauuin, paBeH OTHOLWEHUIO KoaddhuumeHTa B K cBoel cTaHO4apTHOM oLnbKe.

t-KpnUTepuin ANs 3aBUCUMbIX BbIGOPOK. KpUTepuii, cpaBHUBAIOLWNI cpeaHNe 3HAYeHUs ABYyX
pacnpeneneHnin Ans OAHOW N TOW e BbIGOPKU.

t-KpuUTepniA AN HEe3aBUCMMbIX BblGOPOK. KpuTepuii, cpaBHMBalOWMWI cpeaHVe 3HAYeHMUs
O[HOW N TOW >Xe NepeMeHHO ANs ABYX HEe3aBUCUMbIX BbIGOPOK.

t-KpuTepuii ans oAHOW BbIGOPKW. KpuTepwii, npeaHasHaueHHbI ANS CpaBHEHUs cpeaHero
3HauYeHUs1 pacrnpeaeneHns NepeMeHHol ¢ HEKOTOPOI 3TasIOHHOW BEeIMYMHOIA.

t-Kputepuii. Kputepuii ana onpeaeneHns cTaTMcTUYECKOM 3HaUMMOCTI Pasininsa BYX CPeaHUX.

Uniqueness. CneundgunyHocte — B AMOS ownbKa SBHOW NEpemMeHHON, 06yC/oBNeHHas ee
cneyngunKoi.

Unobserved variables. HeHabnogaemas nepemeHHas — B AMOS naTeHTHasi nepemMeHHas,
npeanonaraemMblii nccnenoBaTesieM KOHCTPYKT, MPOSBAAKOLMIACSA Yepe3 ero BAUsSHUE Ha WUH-
LVKaTopbl (IBHble NMEpPeMEHHbIE).

V Kpamepa. Mepa accoumaumm Mexay 3HaYeHUsiMU ABYX KaTeropuasibHbiX MepeMeHHbIX.
3HaueHue V Bcerga Bapbupyetcs ot 0 10 11 MHTEPNPETUPYETCS MO aHaNIornn ¢ KO3 hLMEH-
TOM Koppensumn (MCKNvas OTCYTCTBUE OTPULLATENbHBLIX 3HAYeHW). Hepeako ncnonb3yeTcs
B KOHTEKCTe X2-aHa/n3a; BblUMCNeHNe OCYLLecTBAseTCs Nno opmyse

y= 7*7U1 *-D].
raoe K — HanMeHblLlee N3 KOoJIM4ecTB CTPOK ” CTOI'I6LI|OB.

Z-3HayeHUs. Takxke HasblBalOTCA CTaHO4apPTM30BaHHbIMU 3HaYeHMAMW. Mocne cTaHAapTM3aunumn
(Mnn z-npeobpazoBaHus) 3HAYEHU NepeMeHHoN cpeaHee paBHO O, cTaHA4AaPTHOe OTK/IOHEHMe
paBHO 1 CTaHAapTU30BaHHOE 3HAYeHMe MOXET XapakTepu3oBaTb Hanpas/ieHVWe W CTereHb
OTK/IOHEHNA UCXOAHOrO 3HauyeHus OT cpeaHero. [lna cTaHAapTM30BaHHbIX 3HAYEHWU, NPeBbl-
warwmx no moaynto 1,96, ypoBeHb 3HAUMMOCTU OKa3sbiBaeTca Huxke 0,05.

Anbpa (a). Mepa BHYTPeEHHE COrnacoBaHHOCTM U3MEPUTENbHOM LIKasbl, BblYMcaseMas no
opmyne a =rk/[1+ (k - Dr], roe K—uuncno nepemMeHHbIX B aHaIn3e, I — cpefHee 3HavYeHme
KOppensaunum mexay nyHKTaMmu LKasbl. 3HaYeHne a 3aBUCUT OT YMcna nepeMeHHbIX, NO3TOMY
€ero TOYHOW MHTepnpeTaumn HeT, TeEM He MeHee B GOMbLUMHCTBE CyvaeB AeNCTBYeT creayto-
Las oLeHKa BHYTPEHHEeW cornacoBaHHOCTU WKasbl: a > 0,9 — oTnAnyHas; a > 0,8 — xopoLuas;
a > 0,7 — npuemnemas; a > 0,6 — comHuUTenbHas; a > 0,5 — manonpurogHas; a < 0,5 — He-
gonyctnmas.

Anbda, ecnu aneMeHT yAaneH. B aHannie HaAeXHOCTU 3HaYeHue a A8 LWKasbl, Nosyyaro-
welica nytem yaaneHus TekKyLLero ee nyHkKTa.

AnpuopHas BEpOATHOCTb AN KaXK40W rpynnbl. BeposaTHOCTb, XapakTepusytoLias npeanona-
raeMoe COOTHOLLEeHWEe YNCNEHHOCTU rpynn. [Nns Kaxaon u3 AByx rpynn oHa pasHa 0.5, ecnu
npeanonaraeTcs, YTOo X YNC/IEHHOCTb OAVHAaKOoBa.
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AcuMMeTpUYHaa maTtpuua. KsagpaTHad maTpuua, Y KOTOpoOW XOoTa Obl B OAHOW nape fue-
€K, CUMMETPUYHO PacrosiIoXeHHbIX OTHOCUTENIbHO F1aBHOW AMaroHaiv, 3HAYEHUSA Pa3/INyHbI.
MpYMepoM acMMMETPUYHOW MaTpULLbl ABSETCS KOPPensuMoHHas mMaTpuua.

AcMMMeTpUS. Mepa OTKIOHEeHUs pacnpeneneHns oT HOPMa/lbHOro, XapaKTepuaytoLas cum-
METPUYHOCTL Fpaduka.

ACUMNTOTUYECKME 3HAYEHUS. BENNUMHBI, Ha KOTOPbIX OCHOBAHO ONpezesieHre OLLeHOK napa-
MeTpoB. OLLeHKM MapameTpoB BbIYUCAAIOTCA B CAydvasx, Korga onpefeneHve TOYHbIX 3Have-
HWI1 HEBO3MOXHO, B YaCTHOCTU, B PErPECCMOHHOM aHa/In3e M HEKOTOPbIX APYrnX cTaTucTude-
CKUX npoLeaypax.

BapTnetta KpuTepuii chepuYHOCTUN. KpUTepuii MHOrOMepHO HOPMaslbHOCTU AN pacnpe-
OeneHusi nepemMeHHbIX. NMoMUMO HOPMa/lbHOCTU KPUTEPUIA NMpOoBepSieT, OTNYaKTCA N KOp-
pensaumn ot 0. 3HayeHUe p-ypoBHs, MeHbluee 0,05, ykasblBaeT Ha TO, YTO [aHHble BMOJHE
npvemMems! A8 NPoBeAeHUs PaKTOPHOro aHan3a

beta (P). B perpeccMoHHOM aHa/InM3e p O3Ha4YaeT CTaHA4AaPTM30BaHHbI KO3ULMEHT perpec-
cMKn N npeacTasnseT coboi 5-KoahPULNEHT 419 HOPMaTM30BaHHbLIX NEePEMEHHbIX. 3Ha4YeHnA
P Bcerga nexkaT B MHTepBasie oT -1 A0 +1, 3HaueHus p 415 pasHbIX NepeMeHHbIX MOryT cpas-
HMBATLCA APYr C APYrOM.

BeTa npu BK/AOUYEHUN. [aHHas BEMYMHA UCMO/b3YETCS BO MHOXECTBEHHOM PerpeccvoHHOM
aHanu3e AN NepeMeHHbIX, He BOWeAlnX B ypaBHEHMEe perpeccuu, v npeacrasnseT coboi
KO3 (ULMEHT P, pacCuMTaHHbI B NPeAnosioKeHn, YTO COOTBETCTBYIOLLLAS NepemMeHHas 6bina
BK/HOUYEHA B PErpeccroHHOe ypaBHeHue.

BUHOMManbHbI KpUTepuii. HenapameTpuyecknii KpuTepuid, onpeaensoumii cteneHb 61130-
CTVU SMMUPUYECKOro pacnpeneneHns 6UHaApPHOR NepemMeHHOR K 6MHOMKaLHOMY pacnpegerne-
HUIO, A1 KOTOPOrO YacTOTbl ABYX KAaTeropuii pasHbl.

BOH(heppoHN KpUTepuid. Kputepuii ans MHOXECTBEHHOIO CpaBHEHWUS CPeAHUX, ecin B AMUC-
NEepCUOHHOM aHaIn3e MoslyYeH 3HAUNMbIA pe3y/ibTar.

Banbga kKputepuii. B mMoAaenu NOrmcTUYECKOW PEerpeccum KpuUTepuii 3HaUMMOCTU Ko3ddu-
uMeHTa B ana cooTBeTCTBYHOLLEro npeAmkropa. Yem Bbille ero 3HadeHue (BMECTe C YMC/IOM
cTeneHei cBo604bl), TEM Bbille 3HAYMMOCTb.

BepOHTHOCTb. Oxupgaemas OoTHOCUTe/IbHas YactoTa HEKOTOPOro CcoObITUSA.

B3anmogeiicTBMe. AhheKT COBMECTHOIO BANSHUA Ha 3aBUCUMYIO NEPEMEHHYIO ABYX U Gonee
HEe3aBNCUMbIX MEPEMEHHbIX, KOTOPbI/i HEe CBOAUTCA K UX pasfenbHOMYy BAWAHUIO. B cnydae
OBYX He3aBMCHMMbIX MepPeMeHHbIX MPOSABAAeTCS B TOM, YTO OfHa M3 HWX MO-pa3HOMY BAvseT
Ha pasHbIX YPOBHAX APYroi nepemMeHHOA.

BnIKOKCOHa KpUTepuil. HenapameTpuueckuii KpUTEPUA, CXOLHbIA KPUTEPUEM 3HAKOB, Of-
Hako, B OT/IMYME OT MocnefHero, NCMNo/b3YOLWNA PaHTX NONOXMUTENbHbLIX U OTPULATENbHbIX
pasHocTeN.

BHyTpurpynnosas cymMmma KBagpaToB. CyMMa KBaZpaToOB OTK/IOHEHWI HaGMI0AAeMbIX 3HaYe-
HUIA OT CpeaHero AN KaKA0W rpynmbl.

BHYTpurpynnoBoii ¢akTop. ®akTop, YPOBHAM KOTOPOro COOTBETCTBYHOT MOBTOPHbIE M3Me-
peHus (3aBMCUMble BbIGOPKMW).

BHyTpurpynnoBoi agdeKT. 3pchekT BHYTPUTPYNNOBOro hakTopa, YPOBHSIM KOTOPOro COOT-
BETCTBYHOT MOBTOPHbIE M3MepeHUs (3aBUCUMbIe BbIGOPKMN).

BpawieHue. Mpoueaypa, nprvMeHsemas B (DakTOPHOM aHanv3e, A1s Toro ytobbl MOMy4nuTb
60osee NPOCTY CTPYKTYPY (haKTopoB.
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Bbl6opKa. NMoaMHOXeCTBO OGBLEKTOB M3 HEKOTOPOU reHepasibHOM COBOKYMHOCTU, BblbpaHHOE
LNl CTaTUCTUYECKMX BbIBOAOB OTHOCUTE/NIbHO CBOWCTB BCEli COBOKYMHOCTW.

Bbl60pPOYHbIE MOMEHTbI. KoBapuaumm v AUCNepcun SBHbIX NepemMeHHbIX.

MicTorpamma. Cton6rkoBas Avarpamma A8 oTo6paxXeHUs pacnpeseneHns 4acToT Mo KaTe-
ropusMm (guanasoHam 3HauyeHuit) nepemeHHol. Fopu3oHTabHas OCb rpadmka COOTBETCTBYET
3HAYEHUAM MepeMeHHOM, a BepTMKa/ibHas — yacToTam.

naBHbIN 3hheKT. Bo3gelicTBUE HE3ABMCMMOW MEPEMEHHOM Ha 3aBUCUMYK MNEPEMEHHYHO.
Mpumepbl rnaBHbIX 3PEEKTOB MOXHO HalTu B rnasax 14 n 15.

padMk COBCTBEHHbIX 3HaudeHWi. [JuarpamMma, MNo3BOMsOWAs BbI6PaTh YMCNO (DAKTOPOB
B (haKTOPHOM aHa/IM3e Ha OCHOBE KpUTEPUs «KaMeHMUCTOW ockbinu» P. KeTTenna.

[yTTMaHa KpUTepuii NOIOBUHHOMO paclyensieHns. B aHaim3e HaoeXHOCTU MOMOBUHHOMO pac-
LLenieHNs 3HaueHne HaAeXHOCTU, NOoslydeHHOe C MOMOLLLIO MPOLEAYPbl HUXHUX Npeaesos.

LeHaporpamma. Auarpamma ApPeBOBUAHON CTPYKTYpbI, UAMOCTPUPYIOLLLAs NPOLLECC KacTe-
pusaumm B KNacTepHoM aHanuse. MNMpumep AeHAporpaMMsl NpusedeH B rnase 21.

[leTepMUHAHT KOBapuaLUOHHO-AUCMEPCUOHHOM MaTpuubl. BennMumMHa, XapakTepusyioLias
CTerneHb 3aBMCMMOCTU MeXAy 3Ha4YeHMsMU MepeMeHHbIX. YeM MeHblle 3HadeHue aeTepmMu-
HaHTa, TeM Cu/IbHEe COOTBETCTBYIOLLAS 3aBUCMMOCTb. JTa BE/IMUMHA UCMOJb3YeTcs Mpu Bbi-
uncneHmn M Bokca. [leTepMUHaHT 06LLEel ANCNepCUOHHO-KOBapUALIMOHHOM MaTpULLbl YUNUTbI-
BaeT BCE MaTpuLbl, UCMOMb3yeMble B aHa/IM3e.

Ovnarpamma paccesHus. Fpaduk Ana aHanmsa CBs3U MeXAy ABYMSi MEePEMEHHbIMW, Ha KOTO-
pOM KaxKAbli 06BEKT NpeAcTaBnseT coboi TouKy. MonoxeHne TOUKM 334aH0 Mapoi 3HaYeHN
OBYX NepeMeHHbIX A1 AaHHOro o6bekTa. bonee nogpo6Hoe onvcaHve NpUBeAEHO B rrase 9.

Ovnarpamma perpeccuun. AuarpamMmmMa pasépoca, Bkaouyatowas B ce6s cABUrM TOUEK OT IMHUN
perpeccu no BepTUKaIbHOW OcK.

[ONCKPUMMHaHTHBIN aHanus. Mpoueaypa co3naHns popMy bl perpeccum, Ha OCHOBE KOTOPOIA
nponseoanTcs pasbreHne 06bLEKTOB Ha Fpyrbl, COOTBETCTBYIOLLME KAaTEropusm 3aBUCUMON
nepemMeHHO.

[OucnepcnoHHbin aHann3 (ANOVA). CTatucTuyeckuii aHanus, ycTaHaBnMBalLW WA cTaTu-
CTMYECKYI0 3HAYMMOCTb Pasnunuuii Mexzay cpefHVMU 3Ha4YeHUsMWU ONa Tpex unu 6onee Bbl-
60pOK.

Auncnepcun NyHKTOB. AHanor cpefHMX 3HaYeHW 31eMeHTOB (MYHKTOB LWKasbl) B aHaIu-
3e HagexHocTn. MoAacHAWMA NpuMep nNpueedeH B pasgene «MpeacTaBneHne pesynbTaToB»
rnasbl 19.

[ucnepcns. XapakTepucTuka BbIGOPOYHOrO pacnpeaeneHns NnepemMeHHON, OMnucbiBaroLLLas
pasépoc 3HaueHuii BOKPYr CpeaHero W BbluMc/isemMas KakK OTHOLLEHME CYMMbl KBafpaToB OT-
K/IOHEHUA K 06beMY BbIGOPKM, YMeHbLLIEHHOMY Ha 1 Kpome Toro, gucnepcus npeacrasnseT
co6oii KBaapaT CTaHAAPTHOIrO OTK/IOHEHUS.

[uncnepcns Wwkasbl, eCM 3N1EMEHT yaaneH. Jucnepcus CyMMbl BCeX MYHKTOB LUKaslbl, Kpome
yAaNieHHOro MyHKTa.

[oBepnTenbHbIA MHTepBan. [uanasoH, B KOTOPOM HaxoAmuTCs 60/bLUINHCTBO 3HAYEHWUI Bbi-
60pKU. Hanprmep, TePMUH «0BEPUTENbHBIN NHTEPBa 95 %» 03HAYaeT UHTEPBA/T, B KOTOPbI
no6oe cnyyaiiHoe 3HaueHne M3 BbIGOPKM MOMaaaeT ¢ BePOATHOCTLIO 95 %.

[oBepuTtenbHblli MHTepBan 95 %. CM. [loBepUTENbHbI NHTEpBa.
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3HaKOB KpuUTepuii. HenapameTpuyeckuii KpuTepuii, onpeaensiolnii pasnmune apyx nsmepe-
HWUIA ANa OAHOM BbIGOPKM Ha OCHOBE 3HAKOB Pa3HOCTElM Map 3Ha4YeHWi.

3HaunmMocTb (P-ypoBeHb). Mepa cny4yaiiHOCTM MOSyYeHHOro pe3ysbTaTta, paBHas BEPOSTHO-
CTW TOrO, YTO B FeHepasibHOM COBOKYMHOCTM 3TOT pe3y/nbTaT (pas3nmuns, CBA3b) OTCYTCTBYET.
Yem MeHblle 3Ta BEPOSITHOCTL (3HAYEHMEe p-yPOBHS), TEM Bbllle CTaTUCTUYecKas 3Ha4MMOCTb
pe3ynbTaTa. Pe3ynbTaTt cuMTaeTcs CTaTUCTUYECKN OOCTOBEPHbLIM (3HAYMMbIM), ECNIN P-YPOBEHDb
He npesbiwaet 0,05.

M3meHeHne R2 M3ameHeHUe BeMumHbl K 2B pesynbTaTe BBeAeHNs HOBOW NepeMeHHoW B ypas-
HEeHVe perpeccuu.

VMcnpaBneHHass BenuunHa R2 BO MHOXECTBEHHOM PErpeccMOHHOM aHanuse BenmumHa K2
ABNSETCA TOUHOWM ANs BbIGOPOK, OAHAKO B reHepasibHOV COBOKYMHOCTU ee 3HauYeHue Nullb
Npu6An3NTensHO. McnpaeneHHas BenuumHa R2 npeacTtaBnseT co6oit 6o5ee TOUHYHO OLEHKY
R2A15 reHepanbHOM COBOKYMHOCTM U UCMO/b3yeTcs NpU CPpaBHEHUAX MoAeNel, coaepxaiinx
pasfIMyHOe YMCNO HEe3aBUCUMBbIX MEPEMEHHbIX.

NTepauma. Ctanusa npouecca (hopMUPOBaHUA PErpecCMOHHOIO (AUCKPUMUHAHTHOIO) ypas-
HEHWSA, HA KOTOPOW MPOUCXOAMUT BKIKOYEHME UNU UCKIIOYEHNE OvepenHON nepemMeHHon. Mpo-
LlecC NpoAo/mKaeTcs A0 Tex Mop, NoKa He MnepecTaHeT y[0BNeTBOPSATbLCA 3a[aHHbIi B Npoue-
aype KpuTepuii.

Kalizepa — Meiiepa — ONKMHa KpUTEPUA afieKBaTHOCTM BbIGOPKU. BenunumHa, Xapakre-
pu3ylouiaa cteneHb NMPMMEHMMOCTM (DaKTOPHOro aHanus3a K AaHHol BblGopke. MpaBuno MH-
Teprnpetauum aToro Kputepusa cnepyioulee: 6onee 0,9 — 6e3ycrioBHasi afeKBaTHOCTb; Gonee
0,8 — BbiCOKas agekBaTHOCTb; 6onee 0,7 — npuemnemas afekBaTHOCTb;, 6onee 0,6 — ygo-
B/IETBOPUTENbHASA afleKBaTHOCTb; 6onee 0,5 — HU3Kaa afeKBaTHOCTb; MeHee 0,5 — chaKTOpHbI
aHan3 HeMpUMEHMM K BbIGOpKe.

KaHOHMYecKne AUCKPUMUHaHTHbIe (YHKUUW. OAHO mnu 6onee NMHENHOE AUCKPUMWHAHT-
HOe ypaBHeHMe, MOCTPOEHHOE TakMM 06pas3oM, YTO Knaccudmkaums 06bLeKTOB MO YPOBHAM 3a-
BMCMMOW NepeMeHHOW NpoucxoamT Hanbonee TouHo. bonee NogpobHOe onucaHne Bbl MOXETE
HaliTu B rnase 22.

KaHoHnuecKne KOIPMUUMEHTbl. B AUCKPUMMHAHTHOM aHann3e KaHOHUYecKuii kKoaduum-
€eHT NpeACTaB/seT COGOM KOPPENALMI0 MeXay OLleHKaM AUCKPUMUHAHTHOW (DYHKLUK 1 YPOB-
HAMMW 3aBMCUMOI NepeMeHHOl. Bonee Noapo6HOe onvcaHue Bbl MOXETe HaiTu B rnase 22.

KaTteropuanbHasi (HOMWHanbHasi) nepeMeHHas. [MepemMeHHas, Kaxaoe 3HadeHMe KOTOopoW
yKasblBaeT Ha MpuHaa/exxHocTb o6bekTa K onpeaeneHHoi rpynne (kateropuu). Kateropu-
anbHaa nepemeHHas He ABNSETCS KOMMUYECTBEHHOM, OHa pasaenseT Bce 06beKTbl Ha Henepece-
Kalolmecs rpynnbl Nno onpeaeneHHoMy NpusHaky (non, Xo66u, Knacc 1 np.), Ho He No3BoNseT
CpaBHMBaTb 06BLEKTbI MO YPOBHIO BbIPAXEHHOCTM 3TOr0 MpU3HaKa.

KBagpaT eBk/MjoBa paccToAHUA. Mepa, ucnonblyemas rno yMo/ayaHuio B KacTepPHOM aHa-
nn3e Ana onpefeneHvs PaccTosHUA MeXAy 06beKTamu U Kiactepamu U BbluMcisieMast Kak
CyMMa KBapaToOB pasHOCTEN Mex/y 3HauYeHUsIMU MepPeMEHHbIX ABYX O0GbEKTOB.

Keagpart aTa (r|3. Aona gncnepcum 3aBUCMMON NepemMeHHo, 06ycnoBieHHas BO34eNCTBUEM
CO CTOPOHbI He3aBMCUMOUN nepemeHHol. Tak, rf = 0,044 o3HauaeT, yYto 4,4 % Aucnepcun 3a-
BUCUMOW MepemMeHHOol 06yCcnoBAeHO JaHHOW HEe3aBMCMMOW NePEMEHHON.

KBagpatHasa matpuua. Martpuua, CTPOKU U CTO/MOLbI KOTOPOW COOTBETCTBYIOT OAHOW W TOW
e rnocnenoBaTeslbHOCTU 3/1IEMEHTOB (MepeMeHHbIX NN 06HLEKTOB).

KBaptunn. 25, 50 n 75- NpoueHTUIN.
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KnacTepHblii aHanuns. Mpoueaypa, Ha OCHOBE 3aaHHOrO Mpasuia 06beANHALWLAs 06beKTbI
WY NepeMeHHble B TPYNMbl, HasbiBaeMble KacTepamu.

KoBapuaTta. KonnuecTBeHHas nepemMeHHas, MMeloLas 3HauYMTe IbHYy0 KOppensauumoo ¢ 3aBUcKu-
MOW MepemMeHHOl 1 BKIoYaeMas B aHam3 As 60see TOYHOM NPOBEPKM BO34ENCTBUIA (DaKTO-
POB Ha 3aBUCMMYIO MEPEMEHHYIO.

KonunuecteeHHas nepemMeHHas. 3HayeHUA KONYECTBEHHOW MepeMeHHOol (B oTanume OT Ka-
TeropuanbHO) OTpaXalT YPOBEHb BbIPXKEHHOCTUN Y 06BEKTOB COOTBETCTBYIOLLLENO MPU3HaKa
B METPMYECKOWN nnu NopsiAKOBOIA LuKane.

Konmoropoea — CMUpPHOBa KpUTepWit ANsi 0[HO BbIGOPKW. HenapameTpuuéckuini kpute-
puvii, onpeaenslownii, oTAINYaeTCs MU AaHHOe SMMVPUYECKOe pacrpeesieHre OT TeopeTuye-
CKOro pacnpefeneHnsi (HOpMasibHOro, PaBHOMEPHOro, MyaccoHa MM 3KCMOHEHLUANIbHOIO).

KoHTpacTbl. MeToa, KOHTPacToB — 3TO METOA, MHOXECTBEHHOIO CpPaBHEHUs CpeaHuX B Auc-
NepcUoOHHOM aHanm3e, KOTOpPbI MO3BOMSET CPpaBHUBATL BbIGOPKM MO rpajaumsM He3aBUCcUMori
nepemMeHHolr. Hanpumep, mMeTon, KOHTPAcTOB MO3BOMISET CpaBHMBATb OA4HY rpajaumio C¢ Apy-
roii, ogHy rpagaumio co BCEMU OCTasIbHbIMU UM Pa3buTb BCe rpagaumm Ha 2 rpynnbl U 3aTem
CPaBHUTb NX MexXay Cobo.

Koppenauua. Mepa cTeneHn M Hanpas/ieHUA CBA3U MeXAy 3Ha4YeHUAMU ABYX NepeMeHHbIX.
Koppenaunn nocesuieHa rnasa 9.

Koppenauusa mexay gopmamu. B aHanMse HafeXHOCTU MOMOBUHHOIO pacluenieHns npu-
G/IMKEHHOE 3HAYEHNE HaAEXHOCTV U3MEPEHUs B NPEANOJIOKEHUN, YTO 06e MOMOBUHBI COAEP-
XaT OO4MHAKOBOE YMC/0 MYHKTOB.

Koppensiuma mexgy afieMeHTaMWu. B aHanuse HafeXHOCTU 3TO onucaTefibHas UHgopMaLms
0 KOPPensaumax Kaxkaoro nyHKTa ¢ CyMMOI BCEX OCTa/lbHbIX MYHKTOB.

KoagpuumeHT Koppenaunn. Mepa cBA3M ABYyX MNepeMeHHbIX, 0603Hayaemas CMMBOJSIOM T
U npuHumMalrowas 3HayeHus ot -1 go +1.

KoappuumeHT perpeccnn. KoapuumneHT s He3aBUCUMOW NMepeMeHHOW B perpeccMoHHOM
ypaBHeHNU, NPONOPLNOHa/IbHbIA COOTHOLLEHMUIO ANCNEPCUA 3aBUCMMO U HE3aBUCUMOW Nepe-
MEHHbIX (3aBUCUT OT MacluTaba U3MepeHns nepemMeHHbIX).

KpuTepuii cornacusa. B nornMHeiiHOM aHanv3e KpUTepuii X215 onpeaeneHuns cTeneHn afek-
BATHOCTU MOZE/N UCXOAHbLIM AaHHbIM. YUeM Bbille ero 3HaueHus N YeM HUXe COOTBEeTCTBYHO-
LLIMEe YPOBHM 3HAYMMOCTM, TEM XYXKE MOAE/b COOTBETCTBYET AaHHbIM.

JIMBUHA KpuTepuit. Kputepuii, npegHasHaveHHbI AN NPOBEPKM FMNOTe3bl O TOM, UYTO BCe
pacnpefieneHvs 3aBUCUMOl MepeMeHHOW A8 CPaBHMBAeMbIX BbIGOPOK MMEKT OAMHaKoBble
Avicnepcun.

JInHua perpeccuun. JIMHMA Ha rpaduke ABYMEPHOrO paccesHus, oTpaxkarolias Havbosnee Tou-
Hble NPOrHo3npyemble 3Ha4YeHUs (TMHUSA Hauayylero cCOOTBETCTBUS).

JlorapnmMmnyeckunii feTepMUHaHT. B OUCKPUMUHAHTHOM aHanin3e HaTypasibHblii norapudgm
onpegenuTens KaxaoW KoBapuauMOHHOW MaTpuubl. Jlorapndmuyeckmii feTepMUHaHT uc-
nonb3yeTca ANa BbluncneHns M bokca.

Jlornt. HatypasbHblii norapudm waHca. OnmvcaHne NoHATUSA «/10MUT» NPUBOAUTCA B rnase 24.
Nambga Yunkca. OTHOLIEHMe BHYTPUTPYNMNOBOWM CyMMbl KBaZpaToB K O6LLel cyMme KBagpa-
TOB, XapakTepusyloLiee ANCMEPCUI0 OLLEEHOK AUCKPUMUHAHTHOW (yHKLMK, He 06YCOBNEHHYIO
pasnMunamu Mexay ABymsa rpynnamu. EAMHMYHOE 3HaveHune X NpuvHMMaeT, eciv Habnoaae-
Mble CPefHWe 3Ha4YeHWa FPYMM paBHbl; 3HAYeHWA, 6IM3KME K Hy/MH0, O3Ha4aloT, YTO BHYTpU-
rpynnosas Aucriepcus Masa rno cpaBHEHMIO € O6LLeli Avcnepcreil.
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M Bokca (M). Kputepuii paBeHCTBa AUCMEPCUOHHO-KOBAPUALIMOHHbLIX MaTpuL,, OCHOBaHHbIN
Ha 6/11M30CTN 3HaYeHW onpenenvTeneli MaTpuL, KoBapmaLunii asyx nnn 6onee rpynn. AHanor
KpuTepua JINBUHA O719 MHOTOMEPHOIO Cy4as.

Makcnmym. Hanbonbliee Habnogaemoe 3HauyeHMe pacnpeneneHns nepemMeHHom.

MaHHa — YUTHM M BUNKOKCOHA KPWUTEPUIA pPaHroBbiX CyMM. HenapameTpuyeckuii aHanor
£-KpuTepus, onpesensiowmnini pasnmune mexay ABymMs BbIGOpKaMy Ha OCHOBE PaHroB.

MaTpuua pasnuuunii. Matpuua, Kaxaoe 3HaYeHMe KOTOPOW COOTBETCTBYET Pa3/IMUuMI0 MEXAY
[BYMSI 06BEKTAMMU.

MaTpuua TpaHcopMauum (PakTopoB. Pe3ynbTaTOM MEpPeMHOXEHUS 3TOW MaTpuubl U Ma-
TpULbl (QaKTOPHbIX Harpy3oK A0 BpalleHus siBAseTCcs MaTpuua Harpy3ok (hakTopoB Mocre
BpaLLeHuns.

MegunaHa. 3HayeHne nNepemMeHHOl, Aensuee ynopsaouYeHHOE MHOXECTBO BCeX 3HAYeHW Bbl-
OOpPKM POBHO MOMonaMm: y MNOJIOBUHbI OOGLEKTOB BbIOOPKM 3HAYEHUSI NepeMeHHON 60nblue,
ay Apyroii NonoBMHbLI MeHbLLEe MeANAHbI.

MeganaHHbIli KpUTepUiA K BbIGOPOK. HenapameTpuueckunii KpuTepuii Ans cpaBHEeHUs OBYX
1 60/ee BbIGOPOK MO YPOBHIO BbIPaXXEHHOCTM MpU3HaKa; OCHOBaH Ha NnojcyeTe Yyncna anemMeH-
TOB, NeXalnX Bbile N HWXKe NaBHOM MeanaHs.l.

MexrpynnoBasi cymmMa KBagpatoB. CymMmMa KBapaToB PasHOCTeN MeX/y rfaBHbIM CPeAHUM
3HAYEeHUEM W CPeAHMMUN 3HAYEHUSIMU TPYMM, YMHOXEHHbIX HA BECOBble KO3(h(ULMEHTHI, paB-
Hble uncnly 06bEKTOB B COOTBETCTBYIOLLMX Fpyrnnax.

MeTof rnaBHbIX KOMMOHEHT. MeTof, NpuMeHsieMbliii SPSS No ymMonyaHuo B haKTOPHOM aHa-
nn3e Ansa n3enedyeHUs hakTopos.

MeTop nepapxmueckoro CAnsSHUS. MeTof, VUCMOMb3yeMblii B KNacTePHOM aHasm3e, Npu Bbl-
MOJIHEHUN KOTOPOrO O6BLEKTbI O6BLEANHAIOTCA B KIacTepbl MO OAHOMY HA KaXAOM Liare o
Tex nop, noka He 6yaeT o6pa3oBaH efAMHCTBEHHbIV KnacTep, OXBaTbiBalOWWiA BCE OOBLEKTLI.
KnactepHblii aHannM3 noApo6Ho onucaH B rnase 21.

MeTpnueckaa nepemeHHasa. KonmuyecTBeHHas nepemeHHas, COOTBETCTBYHOLLAA WU3MEPEHUIO
rnpusHaka B LUKasle WHTEPBA/IOB WM OTHOLWEHWA. B oTinume OT paHroBoil (MopsaKoBOWA)
nepeMeHHoN, Mpu CpaBHEHUN OGBLEKTOB MO3BOMAET CYAUTb He TO/MIbKO O TOM, 6Osblie unm
MeHbLUE BblpaXKEH MPU3HaK, HO U O TOM, HAaCKOJIbKO 60/blUe (MEHbLUE) OH BbIPAXEH.

MWHUMYM. HaumeHbluee HabnogaeMoe 3HaYeHne pacnpeaeneHns nepemeHHoN.
MHOroMepHble KPUTEPUM 3HAUMMOCTU. B MHOrOMEpPHOM AUCMEPCUMOHHOM aHanv3e Habop

KpPUTEPMEB, MO3BONSAIOLLMX ONPeAeUTb BAUsSHME (PAKTOPOB U WX B3aMMO/ENCTBUIA Ha COBO-
KYMHOCTb 3aBUCMMbIX NepeMeHHbIX. Hanbonee MoWHbLIM CUMTAETCs KpuUTepuii Munas.

MHoOromepHbIii AncnepcuoHHbll aHanms (OJ/IM-mHoromepHass, MANOVA). OTinume MHo-
romMepHOro AMCNepPCUOHHOro aHanusa oT ogHomepHoro (ANOVA) 3akniouaeTcsd B TOM, 4YTO
4YMCNO 3aBUCUMbIX MEepPeMEHHbIX B HEM MOXeT 6blTb TEOPETUYECKUN HOObLIM.

MHoromepHbIi KoBapuaunoHHblii aHanus (MANCOVA). MHOromepHblii ANCNEPCUOHHBI
aHa/IM3 C BK/IIOYEHWEM B aHa/IM3 KoBapwmar.

MHOromepHbIA SUCNEPCUOHHBIN aHann3 ¢ NoBTOPHbIMU n3MepeHUAMU (OJTIM-NOBTOPHbIE
n3MepeHnsn). Bug oUCnepcroHHOro aHaim3a, B KOTOPOM OAHa M Ta e rpynna o6beKkToB nog:-
BepraeTcs OeNCTBUIO KaXA0ro YPOBHA He3aBMCUMOWM rnepemeHHOol. C TOUKM 3peHuns Bblunce-
HWIA 3TOT aHa/IM3 MOXHO Has3BaTb BHYTPUTPYMMOBbIM.

MHOromMepHbIA KpUTEPUiAi OAHOPOAHOCTN MaTpuL, KoBapuauuii. Kputepuii M Bokca onpege-
nseT, ABNAKTCA /M KOBapuaLMOHHbIE MaTPULbl OAWHAKOBbIMWU. [N KaXKAoro u3 3HavyeHwui
BblUMC/ISieTCA N-YPOBEHb, a TakxXe BennumHa F nnm x2
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MHoromepHoe WwkKannpoBaHne. MeToq, NO3BOAIOLLMI HA OCHOBE MATPULLbl Pa3nNumii MexJ;.
06bEKTAMUN MOCTPOUTL OAHO-, OBYX- WM TPEXMEPHOe M306pakeHue, UNICTpUpyloLlLee yaa-
NIEHHOCTb 3TUX 06BEKTOB APYr OT Apyra.

MHOXeCTBEHHbI perpF,‘CCI/IOHHbIﬁ aHanui. Metopn, nNo3BonsOLWNA CnporHo3nposaTtb 3Ha4e-
HUS 3aBUCUMO nepemeHHoi/’l Ha OCHOBE M3BECTHbIX 3HAYEHUI HE3aBUCUMbIX nepemMeHHbIX.

Moga. Han6onee 4acTo NMOBTOPSIOLLLEECS 3HAYEHME pacnpeaeneHns nepeMmeHHoN.

Moyunun KpuTepuii chepuvHOCTU. KpnTepuini MHOFOMepHO HOpMasibHOCTU. SPSS Bbluncns-
eT Npnban3nTenbHOe 3HaveHre %21 COOTBETCTBYHOL NI YPOBEHb 3HAYMMOCTU. ECnn ypoBeHb
3HAYMMOCTUN OKasblBaeTcs MeHee 0,05, TO, BEPOATHO, [aHHble He SBMAIOTCA HOPMasbHO pac-
npeaeneHHbIMN.

Ha6nogaemoe 3Ha4YeHWe WK YacToTa. B x2-aHanm3e pakTuyeckas yactoTa KaTeropum.

HafeXXHOCTb MOSIOBMHHONO pacluenneHns. Mepa HafeXHOCTWU, ANA BblYMC/EHUS KOTOPOW
BCE MYHKTbI WKasbl AENATCA Ha ABE 9KBMBA/IEHTHbIE TPYMMbl, a 3aTeM Ha OCHOBE KOppenauun
MexXay ABYMs MOMOBMHAMM LIKasbl YCTAaHAB/IMBAETCA ee BHYTPEHHSS COrnacoBaHHOCTb.

HavmMeHblIaa oxugaemasi yacToTa. HavMeHbllas yactoTa B siuelike Tab/uLbl CONPSHKEHHO-
CTW, onpegenseMas B Npouecce NPUMeHeHUs KpUuTepus X2

HavmeHbluel 3HaUMMON pasHocTu KpuTepuini (H3P). Kputepuii MHOXECTBEHHOIO cpaBHe-
HUA cpegHUX, NPeACTaBNALNIA COBGOl ceputo NKPUTEPUEB; NPUMEHSETCS, eCn B AUCNepcu-
OHHOM aHann3e NosyyeH 3HaUYNMBbI pesynbTar.

HakonneHHasi yactota. CyMMapHOEe YMCNO O6LEKTOB, MMEILWUX 3HAUYeHUe MNepeMeHHol He
6orbliee, YeM yKasaHo.

HakonneHHbIi NpoueHT. MNpoueHT O6HEKTOB OT OGLLEro 4Ynucra, UMEKLLUX 3HAYeHWe nepe-
MEHHOW He 60sbluee, YeM yKasaHo.

HacbliweHHasa Mmofenb. SlornvHeHas Moenb, BKAKOYaoLLas BCce B3aUMOAENCTBMSA U FNaBHble
ahpekTbl thakTOpoB.

HenwnHeliHan perpeccus. Mpoueaypa BblUNCIEHWS NapaMeTPOB HE/MHEHOIO PerpeccnoHHo-
ro ypaBHeHwusl.

HeopToroHanbHoe BpalleHue. Mpoueaypa, Ucrnonb3yemas B (pakTOPHOM aHannae, AoMnycKalo-
Lias pesynbTaT, B KOTOPOM Yrosl Mexay (hakTopamu OTK/OHsAeTcs OT Mpsmoro. 3To uHorgaa
XenaTenbHO ANa NoslydeHus 6onee NPOCTO CTPYKTYpPbI.

HenapameTpunueckne Kputepun. Cepus KpUTEPUEB, KaXKAObli N3 KOTOPbIX MpUMeHsieTcs 6e3
npeaBapuTebHbIX A0MYLLEHN OTHOCUTEIbHO HOPMAa/IbHOCTU pacnpeeneHus. HenapameTpu-
ueckre KpuUTEpUM OCHOBaHbI Ha PaHXMPOBaHWM, NMOMAPHbLIX CPABHEHUAX U APYrMX cpeacTsax,
He TPebyoLLNX HOPMa/IbHOCTU pacnpeneneHns nepeMeHHbIX.

HecTaHfapTM30BaHHble KOAPMULNEHTbI KAaHOHUYECKON AUCKPUMUHAHTHOW QYyHKUMK. Cnn-
COK KO3(I(PULIMEHTOB 1 KOHCTAHTa ANCKPUMUHAHTHOIO YPaBHEHUS.

HomunHanbHaa wkana. Cm. KateropmnanbHas nepemMeHHas.

HopmanbHoe pacnpegesieHune. PacnipegeneHue 4acToT (BEPOATHOCTeN), rpaduyeckun npeq-
CTaB/sieMOe B BUAE CUMMETPUYHOM KPUBOYA, UMEIOLLLEN MUK B LLEHTPE U aCMMATOTUYECKN Mpu-
GMKaIOLLLENCA K rOPU3OHTa/IbHOW OCU MO KpasiM. aeansHoe HOpMasibHOe pacnpenesneHve
XapaKkTepuayeTcs Hy/1eBbIMM 3HAUYEHUSIMW acMMMETPUM 1 3KcLecca.

O6uwan BHYTpMUrpynmnoBasi KoBapuauumoHHas maTtpuua. MaTtpuua, cocTosilas u3 cpegHux
3HaYeHU KOBapUaLMOHHbLIX MaTpULL, BbIYMC/IEHHbIX A1 K&XA0ro YpPOBHS 3aBUCUMOI nepe-
MEHHOIA.
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M Bokca (M). KpuTepuii paBeHCTBa AUCMEPCUOHHO-KOBAPUALIMOHHBIX MATPWL,, OCHOBAHHBI
Ha 6/IM30CTU 3HAUYEHWIA onpeaenuTeneli MaTpuL, KoBaprauuii AByx uam 6onee rpynn. AHasor
KpuTepus JIMBUHA ANs MHOFOMEPHOrO C/ly4asi.

Makcumym. Hambonbliee HabnwogaeMoe 3HayeHWe pacrnpeneneHms nepemMeHHon.

MaHHa — YUTHN 1 BUNKOKCOHA KPWUTEPUII PaHroBbiX CyMM. HenapameTpuueckuii aHanor
i-KpuTepwus, onpeaenaowmii pasnnye Mexay ABYyMs BbIGOpPKaMy Ha OCHOBE PaHros.

MaTpuua pasnnmumnii. Matpuua, Kaxaoe 3HadeHne KOTOpoii COOTBETCTBYET Pas/INunio Mexay
OBYMsi 0GbeKkTamu.

MaTpuua TpaHchopmMaumm (hakTopoB. Pe3ynbTaTOM MNEepPemMHOXeHUs 3To mMaTpuupl U Ma-
TPULbl (DaKTOPHbLIX Harpy3ok A0 BpalleHus sBAseTcs MaTpuua Harpys3ok (akTopoB foc/ne
BpaLLeHus.

MegmnaHa. 3HaueHue nepemeHHo, Aensiuiee ynopsaoieHHOe MHOXECTBO BCEX 3HAUYEHWI Bbl-
6OpPKM POBHO MOMOMaM: y MOJIOBMHbLI O6LEKTOB BbI6OPKM 3HAUEHWUs MnepeMeHHol 6orblue,
ay Apyroi NonoBUHbI MeHbLIE MeanaHbl.

MeanaHHbIi KpUTepuii K BbIGOPOK. HenapameTpuueckuii KpuTepuii Ans cpaBHEHUs OBYX
1 60/ee BbIGOPOK MO YPOBHIO BbIPAXEHHOCTM MPU3HAaKa; OCHOBaH Ha nojcyeTe Yyncna afemMmeH-
TOB, NEXalMX Bbllle N HUXEe FNaBHOW MeamnaHbl.

MexrpynnoBasi cymma KBagpaToB. Cymma KBaApaToB pasHOCTeli MexAay rnaBHbIM CpegHUM
3HAYEeHNEM 1 CPegHUMN 3HAYEHUSMU TPYMM, YMHOXEHHbIX Ha BecoBble KO3(NMULIMEHTbI, paB-
Hble YUMC/y O6bEKTOB B COOTBETCTBYHOLLMX Fpynnax.

MeTog rnaBHbIX KOMNOHEHT. MeToz, NpuMeHsembli SPSS no ymonyaHuto B (hakTOpHOM aHa-
nn3e ANs U3BevyeHns akTopos.

MeTo[ nepapxmyeckoro cnnsaHua. Metog, Mcnosnb3yeMbll B KNacTepPHOM aHanuse, npu Bbl-
MOJIHEHMN KOTOPOro 06bEKTbl 0OBLEAVHANTCA B KNactepbl MO O4HOMY Ha KaKAOM Liare A0
Tex Mop, NMoka He 6yaeT o6pa3oBaH €AUMHCTBEHHbLIA KNacTep, OXBaTblBAKOLLIMA BCE OOBLEKTHI.
KnacTepHblii aHaniM3 nNogpo6Ho onucaH B rnase 21.

MeTpuyeckass nepemMeHHas. KonuuecTBeHHas MepemMeHHasi, COOTBETCTBYHOLLAA U3MEPEHUIO
rnpusHaka B LUKasle VWHTEpPBa/IOB WM OTHOWEHWi. B oTinume oT paHroBoin (MopsgkKoBoOiA)
NnepemMeHHOM, NPy CpaBHEHUN OOGBLEKTOB MO3BOMAET CYAUTb He TOMbKO O TOM, 6osbLie unn
MEHbLLE BblpaXXeH MPU3HaK, HO U O TOM, HAaCKOJIbKO 6G0/blUe (MEeHbLUE) OH BblpaXKeH.

MuHUMyM. HanmeHbllee HabnogaeMoe 3HavyeHne pacnpegeneHus nepemMeHHO.
MHoromepHblie KpUTepuUU 3HAYMMOCTU. B MHOroMepHOM AMCMEPCUOHHOM aHamnse Habop
KpUTEepUeB, NO3BONAIOLLMX ONpeaennTb BAUSAHME (PakTOpPOoB N MX B3aMMOAENCTBUA Ha COBO-
KYMHOCTb 3aBUCUMbIX MepeMeHHbIX. Hanbonee MOLLHbIM cunTaeTca Kputepuin Munas.
MHOroMepHbIi AUCcnepcuoHHbIN aHann3 (OJIM-mHoromepHass, MANOVA). OTanune MHo-
rOMEpHOro AUCMEePCUOHHOro aHanusa oT ogHomepHoro (ANOVA) 3akntouyaeTcsa B TOM, 4YTO
4YMCNO 3aBUCUMbIX NMEPEMEHHbIX B HEM MOXET OblTb TEOPETUYECKN NTHOObIM.

MHoOromepHbIi KoBapuauuoHHblii aHanm3s (MANCOVA). MHOromepHblii AUCNEPCUOHHbIN
aHa/InM3 C BKIIOYEHMEM B aHaIU3 KoBapwvarT.

MHOromMepHbIi ANCNEPCUOHHbIV aHanM3 ¢ MNOBTOPHbIMU M3MepeHUssMU (OJTM-NOBTOPHbIE
n3mepeHns). Bug ANCNepcUoOHHOro aHaIn3a, B KOTOPOM OfiHA U Ta Xe rpynna o6bLeKTOB NoA-
Bepraetcs AeliCTBUIO KaXKA0ro YPOBHS HE3aBUCMMOI nepemMeHHor. C TOUYKM 3peHus Bblumcne-
HUIA 3TOT aHa/IM3 MOXHO Ha3BaTb BHYTPUIPYMMOBbLIM.

MHOromepHbIi KpUTEPUiA OAHOPOAHOCTU MaTpUL, KoBapuauuii. Kputepuii M Bokca onpege-
NISeT, ABNAIOTCS NN KOBapUAaLMOHHbIE MaTPULbl OAMHAKOBLIMU. 1S KaKAOro M3 3HadeHui
BbIUUCNAETCSA P-YPOBEHb, a TakKe BeNnunHa F nnm x2-
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MHoromMmepHoe WKanupoBaHue. MeToq, NO3BOMAIOLLINI HA OCHOBE MATPULLbI Pa3NUNi Mexay

06beKTamMmn NOCTPOUTb OAHO-, ABYX— WM TpeXMepHoe N306paxeHne, UACTpupyollee yaa-
NIEHHOCTb 3TUX O6GBEKTOB APYr OT Apyra.

MHOXECTBEHHbIi PEFPECCUOHHbIN aHann3. MeTtog, No3BOMALWMIA CNPOrHO3MpPOoBaTh 3Haue-
HUSA 3aBUCMMOIi NMepPeMeHHOM Ha OCHOBE M3BECTHbIX 3HAYEHWNI HE3aBUCUMBbIX NepemMeHHbIX.

Moga. Hanbonee 4acTo NMOBTOPSIOLLLEECS 3HAUEHME pacnpeaeneHns nepeMeHHoR.

Moyunu kputepuii chepuyHOCTU. KpnTepuii MHOromMmepHoii HopMasibHOCTU. SPSS BblunMcns-
eT Npnban3nTenbHOE 3HaueHe X2 COOTBETCTBYIOLLNI YPOBEHb 3HAYMMOCTU. ECcnn ypoBeHb
3HaUMMOCTK OKa3biBaeTcsi MeHee 0,05, TO, BEPOSTHO, AaHHble He SBASAIOTCA HOPMa/bHO pac-
npeaeneHHbIMN.

Habniogaemoe 3HavyeHMe MM vacToTa. B X2-aHanmse hakTnyeckas yactoTa KaTteropumm.

HafeXXHOCTb MOSIOBMHHOINO pacluenieHna. Mepa HageXHOCTU, A8 BblUMC/IEHUS KOTOpOW
BCE MYHKTbI WKasbl AENATCA Ha ABE 9KBMBANIEHTHbIE TPYMMbl, a 3aTeEM Ha OCHOBE KOppenauumn
MeXy OBYMS MOJIOBUHAMU LKa/lbl YCTaHAB/IMBAETCA ee BHYTPEHHSAS COrflacoOBaHHOCTb.

HanmeHbllan oxugaemas yacToTa. HavmeHbluas yactoTa B suelike TabnuLbl CONpPsXKEHHO-
cTW, onpeaensemas B npoLecce NPUMEHEHUs KpUTepusa X2-

HaunmeHbLueli 3Ha4uMon pasHocTu Kputepuii (H3P). Kputepuii MHOXeECTBEHHOIO CpaBHe-
HUS cpefHUX, NPencTaBnsoLLNA cO60M ceputo N-KpUTEPUEB; MPUMEHSIETCS, €C/N B ANUCNEepCU-
OHHOM aHasIM3e MoJlyyYeH 3HauMMbIli pe3ynbTar.

HakonneHHaa 4acToTa. CymmapHoe Yncno O6LEKTOB, nMewuwnx 3HavyeHmne I'Iep(:"MeHHOI‘/JI He
6onbLuee, YemM YKa3aHo.

HakonneHHbIi NpoueHT. MPOLEHT OGHEKTOB OT OGLLErO Ync/a, UMEHLLNX 3HAYeHue nepe-
MEHHOI He 6osbllee, YeM yKasaHo.

HacblweHHasa mofenb. JlornnHeHaa mMoAenb, BKAYaKLas Bce B3auMOAENCTBUS U FNaBHble
ahbpeKTbl haKTOpPOB.

HenuHeiliHas perpeccus. Mpoueaypa BblUMCIEHWS NapamMeTPoB HeIMHEHOro PerpeccMoHHo-
ro ypaBHeHus.

HeopToroHanbHoe BpalleHue. Mpoueaypa, ncnosb3dyemas B (pakTOPHOM aHann3e, A0oMnycKaro-
aa pesynbTar, B KOTOPOM Yros Mexay haktopamu OTK/IOHSieTcs OT npsiMoro. 3TO MHorga
XenartesibHO A9 NosyvyeHns 6onee NPOCTO CTPYKTYPbI.

HenapameTpuyeckne KpuTepun. Cepus KpUTEPUEB, KaXAbIi M3 KOTOPbIX NpuMeHsieTca 6e3
npeaBapuTesbHbIX AOMYLLEHN OTHOCUTEIbHO HOPMa/IbHOCTU pacnpeeneHus. HenapameTpu-
Ueckme KpUTEpPMM OCHOBaHblI Ha PaHXMPOBAHMK, MOMAPHbLIX CPABHEHUAX W APYIrMX cpeacTsax,
He Tpe6yoLLMX HOPMaNbHOCTU pacnpeaeneHns nepeMeHHbIX.

HecTaHfapTM30BaHHble KOAPMULNEHTbI KaHOHUYECKON AUCKPUMUHAHTHOW GyHKUUN. Cnu-
COK KOI(I(PULMEHTOB U KOHCTAHTa ANCKPUMUHAHTHOIO YPaBHEHMS.

HomMmunHanbHasa wkana. Cm. KateropuanoHas nepemMeHHas.

HopmanbHoe pacnpegeneHue. PacnpefeneHne 4acToT (BeposiTHOCTel), rpadumyecks npen-
CTaBnsieMoe B BMAE CUMMETPUYHOW KPUBOW, NMeLOLLEen MUK B LIEHTPE 1N aCUMNTOTUYECKN NpU-
6nvkaroLerica K ropM3oHTa/IbHOW Ocu Mo KpasMm. MaeanbsHoe HOpMabHOE pacrpefeneHve
XapaKkTepusyeTcs Hy/1eBbIMW 3HAYEHUSIMW aCUMMETPUUN 1 3KCLecca.

O6uwaa BHYTpMUrpynmnoeasi KoBapuauMoHHas matpuua. Matpuua, cocTosias U3 cpegHux
3HAUYEHU KOBapuauMOHHbIX MaTpuLl, BblYMCAEHHbIX O/ KaXA0ro YPOBHS 3aBUCUMOI nepe-
MEHHOIA.
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O6wan cymma KBagpaTtoB. CyMMa KBafpaToB OTK/IOHEHWIA BCEX 3HAUEHUIA OT cpedHero 3Ha-
UeHnsi BCero pacnpeaeneHus.

OG6LHOCTb. B (hakTOPHOM aHa/IM3e Mepa, XapakKTepuaytoLlas A0 AMCNepcun nepeMeHHon,
06YCNOBMIEHHYIO BO3AENCTBMEM BCEX (PAKTOPOB.

OpfHoMepHble F-KpUTepun. B MHOrOMepHOM AMCMEPCUOHHOM aHa/M3e KpUTepuu, KOTopble
XapaKTepU3syloT BANSHME HEe3aBMCMMbIX MEPEMEHHbIX U UX B3aMMOAENCTBUIA Ha KaxAayl 3a-
BMCUMYIO MEPEMEHHYIO B OTAE/bHOCTU.

OXXnpgaemoe 3HayeHUe. B nepekpecTHoO TabnumLe Npu NCMob30BaHNN KPUTEPUS X23HadeHue,
BbluMC/ieMOe B MPeAnosioXeHNN, YTO BCe MePEMEHHbIE ABNAOTCA MOHOCTbIO HE3ABUCUMbIMMN
Opyr oT Apyra. B perpeccroHHOM aHan3e TEPMUH «OXUOAEMOEe 3HaUeHNe» 3KBUBAIEHTEeH Tep-
MUHY «MPOrHO3UPYEMOE 3HAUEHNe» N 03HAYaeT BeNINUMHY, MONyYaeMyto AN KaXA0ro 06bekTa
B pe3ynbTaTe NnoAcTaHOBKM 3HAUYEHWUI NEepeMEHHbIX A1 HEro B ypaBHEHUE perpeccum.

OcCTaTKM 1 CTaHAapPTU30BaHHbIE OCTAaTKMW. B NOMNMHENHbIX MoAensX ocTaTku npeacTasnsioT
co60ii PasHOCTN MeX/y OXMAaeMbiMU U HabNoAaEMbIMM YacToTamu. Yem Bbille 3HaAYeHUs
OCTaTKOB, TEM MeHee afeKBaTHOI fBMseTcs Modenb. SPSS MnoAcuMTbiBaeT UCMpPaB/eHHbIe
BE/IMYMHbI OCTATKOB C WCMO/b30BAHWEM OLLEHOK CTaHAAPTHOIO OTK/IOHEHWs. McnpaBneHHble
OCTaTKN MNpeacTaBNeHbl B eAMHMLAX HOPMa/lbHOrO pacnpeeneHus; Kak npasBuio, 3HaveHus
OCTaTKOB, MO MOAy/0 npesbiwaroumne 1,96, ABAAOTCA 3HAUMMbBIMM.

OcTaToK. Kak npaBuio, pasHoCcTb Mexay Hab/ioAaemMbiM U OXUAAeMbIM 3HadeHusMU. 3Ta
BE/IMYMHA OTHOCUTCS K YacTu AUcrnepcun, Kotopas He 06bscHAeTCcs BO3AeCTBMEM HE3aBUCK-
MbIX MepeMeHHbIX.

OTK/IOHEHWEe. PacCTosHME M HanpasfneHve (oTpuLaTenbHoe WAN MOMOXUTENbHOE) MEXy
CpeAHVM U AaHHbIM 3HAYEHUSAMU.

OueHKa AWCKPUMMHAHTHOIK DYHKLUWUWN. 3HaveHue, nosydaemoe A5 KakAoro o6bekta nytem
NoACTAHOBKWN 3HAYEHWIA ero NepeMeHHbIX B ypaBHEHNe ANCKPUMUHAHTHOW (PYHKLIUN.

I'IapaMETp. HekoTopas umncnoBas XapakTepucTuka reHepaanof/’l COBOKYIMNHOCTHW.

MapameTpuyeckne KpuTepun. Kputepumn, NpuMeHsiemble B NpearosioxXeHnM o HopmaslbHOM
pacnpefeneHny NepemMeHHbIX B reHepaslbHOM COBOKYMHOCTM.

MepemMeHHble B ypaBHeHUWN. Mpu BbIBOAE Pe3y/bTaToB MOLIAroBOro PErpeccUoHHONo aHaIn3a
SPSS BK/OYaeT A1 KAKAOro Lara CTaTUCTUKNU TeX MNepeMeHHbIX, KOTopble BOLW B ypaBs-
HEeHVe perpeccuun.

MupcoHa KO3hULMEHT Koppensunumn. Mepa Koppenauumn, naeanbHo noaxoasuias ans Asyx
HenpepbIBHbIX (METPUYECKNX) NepemMeHHbIX.

MopsaakoBasa (paHrosas) wWKana. CM. PaHroBas nepemeHHas.

MpsAmoyronbHas mMaTpuua. MaTpuua, CTpokam M cTonbLaM KOTOpOii COOTBETCTBYIOT pasHble
nocneaoBaTelbLHOCTU 3/1eMEHTOB (06LEKTOB UM NMEPEMEHHbIX).

Pa3max. XapakTepucTuKa pacnpefeneHuns, paBHas pasHOCTM MeXAy MUHUMYMOM U MaKCy-
MYMOM pacnpeaeneHus.

PaHroBasi (nopsgkoBasi) nepeMeHHas. KonnuyecTBeHHas MepemMeHHasi, oTpaxaiwlias nusme-
peHHoe KauecTBO Ha YPOBHE MOopsAKa; B 60/blUel NN MEHbLLER CTENeHN OHO BblpaXKeHo. B OT-
NnuMe OT MEeTPUYECKOi LWKabl, He NO3BONAET CYAUTb O TOM, HACKO/LKO 6O/bLIE U MEeHbLLE
BbIP@XEHO KayecTBO, MO3TOMY He A0MYCKAaeT NPUMEHeHNs apupMeTUYECKUX onepaLimii.

PacnpegeneHne. CTatucTuyeckoe MOHATME, 0603HavaroLlee COOTHOLLUEHWE 3HayYeHWUl npu-
3HaKa M 4acToT (BepOSATHOCTEe) Ux BCTpeyaeMocTn. PacnpeaeneHne (BepOATHOCTEN, 4acToT)
MOXeT ObITb MpeAcTaBieHO B BuAe (hopMynbl ANd hyHKUUU pacrnpefeneHns BeposTHOCTEN,
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rpacuka pacnpegeneHus 4yactot (FTMCTorpammbl, CTONGUMKOBOW Amarpammbl), Tabnuubl pac-
npeneneHns 4acTor.

PerpeccuMoHHbI aHann3. MHCTPYMEHT CTaTUCTMKK, MO3BOMSAIOLWMI NPOrHO3MpPOBaTh 3Have-
HUSA 3aBUCMMOI NMEpPeMeHHOM C MOMOLLBI0 U3BECTHbLIX 3HAYEHUI HE3AaBMCUMbIX MEPEMEHHbIX
PerpeccroHHbIli aHanu3 noApo6HO paccmaTpusaeTcs B rnasax 17 u 18.

PEFDECCMH. B MHOXeCTBEHHOM perpeccMoHHOM aHannse 3TUM TePMUHOM o603HavyaeTcs cTa-
TUCTUKa, OTpaXawuwad BIAHNE NPeguKTOpPOB Ha 3aBUCUMYHO MNMepemMeHHYHo.

Cepuii KpuTepuii. HenapameTpUUYecknini KpuTepuii, onpeaensiolnii, sBnseTcs nocneaosa-
TeNbHOCTb BMHAPHBLIX BENNYNH (COOLITUIA) cnyyaliHOW nnn ynopsaoveHHoIA.

CvMMeTpuYHas matpuua. KeaapatHas Matpuua, y KOTOpoli B KaXA0i nape sueek, pacrnoso-
YXEHHbIX CUMMETPUYHO OTHOCUTE/IbHO FNIaBHOW AMaroHann, CoAepXaTcs oAMHaKoBble 3Have-
HUSA. TUNNYHLIM NPUMEPOM CUMMETPUYHOWN MaTpULbl SBMISETCS KOppensumoHHas MaTpumua.

CKOpPEKTUPOBaHHAs! KOPPensLusa NyHKTa ¥ CYMMbl. B aHannse HageXHOCTU KOppensuus
MeXy MyHKTOM LUKasbl U CYMMOD BCEX OCTa/IbHbIX MYHKTOB.

Co6CTBEHHOE 3HaueHMe. B (hakTOpHOM aHanM3e 3Ta Be/MYMHA NPONopLMOHabHA one AuC-
nepcun, oGYCNOBNEHHOW BAWSHMEM OAHHOTO (hakTopa; B AWCKPUMMHAHTHOM aHa/nM3e OTHO-
LIEHWE MEXTPYMMnoBoli CyMMbl KBaApaToB K BHYTPUTPYMNMOBO/ cymMe KBagpaTtoB. Yem 60/1b-
e co6CTBEHHOE 3HAYeHWe, TeM Bbllle TOYHOCTb AUCKPUMUHAHTHOM (hyHKLMN.

CnupmeHa — BpayHa KpuTepuii HeaKBUBAMEHTHbIX (OPM. B aHanuse HafAeXHOCTU MOso-
BYHHOIO PACLLENIEHUsS HAAEXHOCTb, BbIUMCIEHHAs A/ Cydyas, KOrAa «MOJIOBUHbI» UMEKT
HepasHbIli pasvep.

CnupmeHa —BpayHa KpuTepuii 3KBUBasIEHTHbIX (HOPM. Mcnonb3yeTcs B aHaM3e HagexHo-
CTW, KOr4a YnCco 3/IEMEHTOB B «MOJIOBUHAaX» OAUHAKOBO (BblYMCNseTcs KO3(PULMEHT KOp-
pensayunn).

CpefHee WKa/bl NpU yaaneHUN MyHKTa. B aHann3e HageXHOCTU 415 K&KA0ro NyHKTa LWKasibl
BblYMCSETCS CyMMa OCTa/lbHbIX MYHKTOB MO BCEM O6bLEKTaM BbIGOPKW; OTHOLLEHWE yKa3aH-
HOM CyMMbI K Uncny O6LEKTOB SIBNSETCSA CPEAHUM LUKasbl, €C/IM AaHHbI/ 3N1eMeEHT yaa/eH.

CpefHV/e 3HaUYeHNA NYHKTOB. B aHanu3e HageXHOCTU (C npumeHeHnem a KpoH6axa) onuca-
TefNbHas MHMOPMaUUs, Kacalolasacs cpefHUX 3HaYeHuii NyHKTOB WKasbl Mo BceM Hab6noae-
HUaM. ToscHALWMI Npumep NpuseAeH B pasaene «MNpeactasneHne pesynsLTaTtos» rnasbl 19.

CpefHuii kBagpaT. OTHOWEHWE CYMMbl KBaZApPaToOB K YMC/y cTerneHei cBo6oapl. B ogHodak-
TOPHOM ANCNEPCUOHHOM aHasM3e, Kak NpaBuio, CPeAHUIA KBaapaT BbluMCNsSeTCs A1t BHYTPU-
rpynmnoBoi N MexXrpyrnnoBo CyMM KBaZpaTtoB, a B PErPecCMOHHOM aHanmse — A5 perpeccu-
OHHOW 1 OCTaTOYHOW CyMM KBaApaToB. BO Bcex MepeuncrieHHbIX ciyyasax cpefHuii Ksaapat
NCNOo/b3yeTcs A5 BblYMCNEHUSI N-KpUTepusi.

CTaHAapTU30BaHHbIA KO3(PULUMEHT a. B aHanmsze HageXHOCTU 3HAYEHME a, MOoSyYeHHOoe
B C/lyyae, ecnv nepeg, rnpoBefeHVEM aHaM3a CTaH[apTM3MpoBaTh pacnpefeneHns BcexX asne-
MEHTOB LLKa/bl.

CTaHAapTU30BaHHbI KO3 hurLUMeHT perpeccum. KoadpdruneHT nepemMeHHoON B perpeccuoH-
HOM ypaBHEHWW, MPOMOPLMOHa/IbHbIM BKIaAy HE3ABVMCMMOW NepeMeHHON B ANCMNEPCUIo 3aBU-
CUMOVi NepemMeHHON (He 3aBUCUT OT MacliTaba n3MepeHus nepemMmeHHbIX).

CraHfapTHaa owwnbka. CtaHAapTHOe OTK/IOHEHWE BESMYMHbLI, MOMyYaemMoe B pe3ynbTarte ee
MHOrOKpPaTHOro BbIYWC/IEHNA A5 CryvaliHbiX BbIGOpOK. Kak npaswio, ctaHgapTHas owmnoka
BblUMCNAETCA AN CPeAHEro 3HaYeHna pacnpegeneHus.

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

'noccapwii 399

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

405

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

408

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

r-score Z-3HaueHvie (CTaHAAPTU30BaHHOE 3HAYEHVie)

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

PekomeHayemaa nutepartypa

10.

1.

14.
15.
16.
17.

18.

19.

20.

Agresti, Alan (1996). An Introduction to Categorical Data Analysis. New
York: Wilely.

Arbuckle,J. L. Amos 7.0 user’s guide. Chicago, IL: SPSS, 2006. 583 p.
Bentler, P. M. EQS 6 Structural Equations Program Manual. Encino, CA:
Multivariate Software, Inc., 2006. 418 p.

Bishop, Y. M. M., Fienberg, S. E., & Holland, P. W. (1975). Discrete
multivariate analysis. Cambridge, MA: MIT Press.

Byrne, B. M. Structural Equation Modeling With AMOS: Basic Concepts,
Applications, and Programming. 2rd ed. Multivariate applications series.
New York: Taylor & Francis Group, 2010. 396 p.

Harrington, D. Confirmatory factor analysis. New York: Oxford University
Press, Inc., 2009. 122 p.

Kline, R. B. Principles and practice of structural equation modeling. 3rded.
New York: The Guilford Press, 2011. 432 p.

. AriBassH C. A. un gp. NpuknagHaa ctatuctuka. Knaccudukayma n cHuxe-

Hne pasmepHocTn. M., 1989.

. bopoBukoB B. Statistica. VickyccTBO aHann3a gaHHbIX Ha KoOMnbtoTepe: 4 ns

npodeccmoHanos. Cr6., 2003.

'mMypmaH B. E. Teopus BeposaTHOCTEN M maTteMaTuyeckas ctatuctuka. M.,
1997.

lyénep E. B., l'eHknH A. A. lNpuMeHeHne HenapamMeTpUYecKuX KpuTepues
CTaTUCTUKN B MeAUNKO-OMONOrnyecknx nccnegoanmax. Jl., 1973.

. N'yceB A. H. UCNEPCMOHHbIA aHa/In3 B 3KCMEPUMEHTa/IbHOM MCUXONOrnm:

YyebHOe nocobue gnsa cTyneHToB hakynbTeToB ncuxonorun. M., 2000.

3 ,U,BI7IBI/ICOH M. MHoromepHoe LKaimpoBaHne: MeToabl Haria4HoOro npeacras-

NneHnsa aaHHbIX. M., 1988.

3akc J1. Ctatuctnyeckoe oueHusaHue. M., 1976.

M6epna K. ®akTopHbIi aHanni. M., 1980.

KeHpann M., CTtbroapT A. CTaTucTnyeckue BbiBOAbl U cBA3U. M., 1973.

Kpamep [. MaTtemaTnuyeckas 06paboTka AaHHbIX B COLMasIbHbIX HaykKax: CO-
BpeMeHHble MeToapl: Yueb. nocobue. M.: Akagemums, 2007. 288 c.

MuntnHa O. B. MogenmposaHme naTteHTHbIX U3MEHEHW C MOMOLLbIO CTPYK-
TYPHbIX ypaBHeHuUW // 3KcnepumeHTanbHas ncuxonorms. 2008. Ne 1
C. 131-148.
MuntnHa O. B. OCHOBHble Maen 1 NPUHLMUMNLI CTPYKTYPHOrO MOAenMposa-
HUs // Y4deHble 3annckn Kageapbl obuein ncmxonorum MTIY. 2006. Boin. 2.
C. 272-296.

MwuTuHa O. B., MuxainoBckas V. b. ®akTOpHbIA aHann3 AN NCUXO/OroB.
M., 2001.

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

Print to PDF without this message by purchasing novaPDF (http://www.novapdf.com/)


http://www.novapdf.com/
http://www.novapdf.com/

	Пустая страница
	Пустая страница



