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NMpakTuyeckasa pabota Ne5: UccnepoBaHue
MeTon0B (PaKTOPHOIro aHasau3a

LLenb paboThl

O3HaKOMUTbLCS C MeToaaMK (DAaKTOPHOro aHaM3a Ha OCHOBeE MakeTa Statistica.

OCHOBHbIE TeopeTuieckume noynoXkeHumsa

[naBHbIMK LensiMn hakTOPHOr0O aHann3a ABNATCS COKPALLEHNe Y1Ca NepeMeHHblX (peaykuuns
[AaHHbIX) U onpefeneHne CTPYKTYPbl B3aMOCBA3EN MEXAY NEPEMEHHbIMU, T.e. Knaccudukaumns
nepeMeHHbIX. N03TOMY (haKTOPHbIA aHaNN3 UCMONb3YETCA UK KaK MeTOA COKPaLLEeHUs OAaHHbIX UK
KaK MeTo Khaccugukaumm.

MpeanonoXXmnm, 4To Bbl MPOBOAUTE (L0 HEKOTOPOM CTEMEHN «INynoe») NccaefoBaHne, B KOTOPOM
n3MepsieTe pocT CTa NI0AEN B AOMMaX U caHTUMeTpax. Takmm obpa3oMm, y BaC MMeTCs 4Be
nepemMeHHble. ECnn ganee Bbl 3aX0TUTE UCC/eA0BaTb, HAaNpUMep, BANSHUE Pa3INYHbIX MULLEBbLIX
[06aBoK Ha pocT, byaeTe nn Bbl NPOAO/KATb UCNONb30BaThL 06e nepemMeHHble? BEpOsSTHO, HET, T.K.
POCT ABNAETCH OLAHOM XapaKTEPUCTUKON YesI0BEKA, HE3aBUCUMO OT TOr0, B KaKUX e ANHULAX OH
n3mepseTcs.

Tenepb NpeAnonoXnMm, Bbl XOTUTE N3MEPUTL YAOBJETBOPEHHOCTb JIIOAEN XU3HbLIO, A5 Yero
COCTaBnseTe BONPOCHUK C pa3nYyHbIMU MYHKTaMK; cpeaun Apyrux BONPOCOB 3afaeTe cielyLlime:
yOO0BJIETBOPEHBI N Ntogn cBouM X066um (NYHKT 1) U KaK MIHTEHCUBHO OHW UM 3aHUMAIOTCA (MYHKT 2).
Pe3ynbTaTbl Npeobpa3yloTcs Tak, 4TO cpefHue 0TBEThl (HanpuMep, 415 YA0BIETBOPEHHOCTN)
COOTBETCTBYIOT 3Ha4YeHunto 100, B TO BpEMSA KaK HUXE U Bblle CpefHNX OTBETOB PACMOI0OXKeEHbI
MeHbLUne 1 6oMblUMEe 3HaYeHMS, COOTBETCTBEHHO. [1Be NepeMeHHble (0TBEThI Ha ABa pa3HblX MyHKTa)
KoppenupoBaHbl Mexay coboit. 13 BbICOKOW KOPPENNPOBAHHOCTM ABYX 3TUX NEPEMEHHbLIX MOXHO
coenaTb BbiBOA 06 M3ObITOYHOCTM ABYX MYHKTOB ONPOCHUKA.

3aBMCMMOCTb MeXAy NepemMeHHbIMU MOXKHO 0OHapPYXNTb C MOMOLLbIO AnarpamMmMbl pacCcesHus.
Mony4yeHHasa NyTeM NOArOHKMW IMHMA perpeccun gaeT rpadumyeckoe npeacrtaBiaeHne 3aBUCUMOCTMW.
Ecnv onpenennTb HOBYIO MEPEMEHHYIO Ha OCHOBE JIMHUWN perpeccumn, n3o0bpaKeHHOM Ha 3ToW
Anarpamme, To Takaa nepeMeHHas byaet Bkao4nTh B ceba Hanbonee cywecTBeHHbIe YepThl 0bemnx
nepeMeHHbIX. ITak, hakTnyeCckn, Bbl COKPATUIN HYNCIO0 NEPEMEHHbBIX 1 3aMeHUN ABEe O4HON.
OTMEeTMM, YTO HOBbI (haKTOP (MepeMeHHas) B AENCTBUTENLHOCTUN ABNAETCA NMMHENHON KOMBUHaLnen
[BYX NCXOOHbIX MEPEMEHHbIX.

MpumMep, B KOTOPOM [BE KOPPEeNNpPOBaHHbIE NepeMeHHble 0bbeAnHeHbl B OAWNH (hakTop, NOKa3biBaeT
rNaBHYIO naeto HakTOPHOro aHaamnsa uan, 6osee TO4HO, aHaAM3a rAaBHbLIX KOMMOHEHT (3TO
pa3nuyme bypeT obCcyxaaTbCcs no3gHee). ECvm npumep ¢ ABYMA NepeMeHHbIMU PacnpoCTPaHUTb Ha
6osblIee YNCN0 NEPEMEHHBIX, TO BbIYNC/IEHNA CTAHOBATCS C/IOXKHEE, 04HAKO OCHOBHOM MPUHLNN
npencTaBaeHns AByX Unum 6osnee 3aBUCUMbIX MEPEMEHHbIX OAHUM (DaKTOPOM OCTaETCsa B Cuile.

B ocHOBHOM npoueaypa BblAeNEeHNA rNaBHbIX KOMMOHEHT NoA06Ha BpaLLeHN0, MakKCMMU3NPYOLLEMY
Ancnepcuio (BapMMakc) MCXOLHOro NPOCTPAHCTBA NepeMeHHbIX. Hanpumep, Ha anarpamme
paccesiHMA Bbl MOXXETE pacCMaTPUBaTb JIMHMIO PErpeccun Kak ocb X, NOBEPHYB €e TakK, 4TO OHa
COBMagaeT C NPAMON perpeccuun. ITOT TUM BPaLLeHNs Ha3blBAaeTCs BpalLleHNeM, MaKCUMU3MPYOLLUM
ANCNepCuio, Tak Kak KpUTepUn (Lenb) BpalleHns 3ak/o4aeTcs B MakKCUMU3aLnum gucnepcum
(M3MEHYMBOCTHN) «HOBOW» NepeMeHHON ((hakTopa) n MUHUMKU3aLUK pa3bpoca BOKPYr Hee.
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HanomMHWM, 4TO aHaNN3 rNaBHbIX KOMMOHEHT ABASETCA METOAOM COKPALLEHUS UK peayKuun
LaHHbIX, T.e. METOA0M COKPALLEHNA YMNCa NepeMeHHbIX. BO3HMKaeT eCcTeCcTBEHHbIN BOMPOC: CKOJIbKO
thakTopos cnenyeT BbiAeNATb? OTMETMM, YTO B NPOLIECCE NOCEeA0BaTENbHOMO BblAeNeHns PakTopoB
OHW BK/IOYalOT B cebsl BCe MEHbLLUE N MEHbLUE N3MEHYMBOCTU. PelleHne 0 ToM, Korga cinegyet
OCTaHOBUTb NpoLeaypy BblaeneHns pakTopos, rNaBHbIM 06pa3oM 3aBUCUT OT TOYKM 3PEHUS Ha TO,
4YTO CYMTaTb MaNON «Cy4aHOM» U3MEHYMBOCTbIO. ITO pelleHne f0CTaTO4HO NPOU3BOJIbHO, 04HAKO
MMEIOTCA HEKOTOPbIE PEKOMEH AL MM, NO3BONIAOWME paLMOHaNbHO BbIBpaTb YMCN0 (haKTOPOB.

Obwan bopMmynupoBka 3apaim

e O3HaKOMUTLCA C OCHOBaMU (haKTOPHOIro aHasn3a.

e O3HakoMuTbCA € paboTon B NakeTe Statistica ¢ pasznenom PakTOPHbIA aHaN3.

e [IpoBecTu nccnenoBaHne No NOCTPOEHUIO haKTOPHbLIX MoAesiel AN UCXOAHbIX AaHHbIX.
e [MOArOoTOBUTL OTHYET MO UCC/IEA0BaAHUIO.

MopsapoK BbiNnOJIHEHUA pPaboThi

1. UccnepoBaHMe NoO NOCTPOEeHUI0 (paKTOPHbIX MOoaeneun

1. B cucteme STATISTICA B naHenm Statistics»Multivariate Exploratory Techniques (MeTozabl
NccnefoBaHNA MHOrOMEPHbIX AaHHbIX) HY>XXHO BblbpaTb NyHKT Factor (AMCKPUMUHAHTHbIN
aHanms).

2. KnukHys no Values BbibpaTb nepemMeHHble 419 (haKTOPHOIr0 aHasiM3a: HOMep Knacca He
BKto4aeM. KnnkHyTb OK.

3. Ha Bknagke «Quick» BBeCTU MaKCManbHOe KOIMYeCTBO (DaKTOPOB PaBHbIM 4, MUHUMAJIbHOE
cobcTBeHHoe 4ncno - 4. KnukHyTb OK.

4. B oTKpbiBLWEMCs okHe Factor Analysis Results Bo Bknanke Quick knukHyTb rno «Eigenvalues»,
Takum 06pa3om BbiBEEM I1aBHbIE XapaKTEPUCTUKMN - COBCTBEHHbIE YMCNa MaTpPULLb
Koppenauuin.

5. BbIiBeCTV nonyyeHHyto Tabnauuy B 0THeT.

6. MepenTn BO BKNafKy Explained Variance. KnnkHyTb Scree plot. MpnBecTn nonyyYeHHbIN rpaguk
CoBCTBEHHbIX YMCeS B OTHETE, a TakXXe MaTpuuy Koppensaumin (Bknagka Descriptives —» Review
Correlations...— Correlations).

7. MNpusecTn B oTHeTe PakTOpHAA Harpy3Ky - KOppensauns Mexay CtapbiMy nepeMeHHbIMN
(Npu3HaKamu) N HOBbIMU (haKTOpPaMU, BblAESIEHHbIMU U3 NPU3HAKOB. 1519 3TOro B okHe Factor
Analysis Results BeibpaTb Factor Loadings.

8. OTobpa3unTb rpadmkmn 3aBucuMocTen mexay aktopamu (Bknagka Quick, kHonka Plot of factor
loadings, 2D), a TakXXe BCce haKTopbl B TPEXMEPHOM NpocTpaHcTBe (Bknagka Loadings, KHoMKa
Plot of loadings, 3D)

9. BbIBECTU KO3 PMLUNEHTbI PaKTOPHOM OLLEHKWN: 415 aHaM3a r/1laBHbIX KOMMNOHEHT, TOYHble
KO3(h(PULMEHTbI MOTYT ObITb BbIYMC/IEHbI U3 (BpaLLlaeMblX WK He BpallaeMbiX) (haKTOPHbIX
Harpysok. [1na 3Toro nepenauTe BO BKNAAKY Scores U KIMKHUTE No KHorke «Factor Scores
Coefficients».

10. Takxe npuBeanTe Tabnnuy ¢ GakTOPHLIM MHOXXECTBOM, OCHOBAHHbLIM Ha (DaKTOPHbIX
Ko3(huumMeHTax cyeTa.
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2. BbinonHeHue uccnenoBaHusa C NOBOPOTOM (haKTOPHbIX HArpy3oK

1. B okHe Factor Analysis Results Bo Bknagke Quick yctaHosuTe onuuto Factror Rotation B
3HaYeHme Varimax raw.

2. 3Ta onuus BbIMONHUT BpaLLeHne (LUKINYECKUN CABUT) (haKTOPHbIX HAarpy3oK. 9TO BpalleHue
(LMKNNYECKMI CABUT) HaLEeNeHo, Ha MaKCMMM3aLno anucnepcum HeobpaboTaHHbIX (PaKTOPHbIX
Harpy3ok rnonepek nepeMeHHbIX 415 KaXX4oro (hakTopa; 3TO - 3KBMBANEHTHOe
MaKCUMU3MpPOBaHME pasHULbl B CTONOLAX MaTpuLbl HeobpaboTaHHbIX (PAKTOPHbLIX HAarpy3oK.

3. BbinonHuTe nccnenosaHue v NpuBeauTe B OTHETE Cliefyowne AaHHble:

o Tabnmua hakTOPHbLIX Harpy3ok;

o rpadnkKy 3aBUCUMOCTEN Mexay pakTopaMu 1 rpauk Bcex (hakTopoB B TPEXMEPHOM
NPOCTPAHCTBE;

° KO3(ppnuMeHTbl OLLEHKN (DaKTOPOB.

4. BbINONHUTE aHaNorM4yHy0 NocnefoBaTesIbHOCTb C APYrM BUAOM MOBOPOTA Harpy3ok.
MprBeanTe B OTHETE BbiLLENepeyncieHHble gaHHble. O6bACHUTE NONyYeHHbIe pe3ynbTaThl.

5. KpaTkas cnpaBka 0 Buaax nosopoTa:

o Unordered List ltemQuartimax raw: 3Ta onuus BbINOAHUT quartimax BpalleHune
(haKTOPHbIX Harpy3okK. 3TO BpalleHne MaKCUMU3NpyeT aucnepcmm PakToOpHbIX Harpy3oK
nonepek (hakTopoB 4151 KaXKA0W NepeMeHHOW; 3TO 3KBMBAIEHTHO MakKCUMU3MPOBAHUIO
ANCNEepCUin B CTPOKax MaTpuLbl HeobpaboTaHHbIX (PaKTOPHbIX Harpy30K.

o Biquartimax raw: 3Ta onuus BbINOAHMT biquartimax BpawieHne (LMKINYeCKUin CaBur)
HeobpaboTaHHbIX (haKTOPHbIX HAarPy30K. ITO BpaLleHne (LMKANYECKUIN CABUM) MOXET
paccMaTpuBaTbCs, Kak bbl “4eTHasa cMech” varimax u quartimax BpalleHuns. 3T0
HalLeneHo, 0AHOBPEMEHHO Ha MaKCMMM3aLMIO CyMM gucnepcnin HeobpaboTaHHbIX
(haKTOPHbIX Harpy3oK nornepek PakTopoB 1 MaKCUMMU3aLMIO CYMM AUCMEpPCUin
HeobpaboTaHHbIX (haKTOPHbIX HArPy30K MONEpPeK NePEMEHHbIX; 3TO IKBUBASIEHTHO
O04HOBPEMEHHO MaKCUMU3MPOBAHMIO ANCIEPCMIA B CTPOKaXxX 1 CToNbuax MmaTpuubl
HeobpaboTaHHbIX PaKTOPHbIX HArPy30K.

o Equamax raw: 3Ta onuus BbINOJHUT equamax BpalleHne HeobpaboTaHHbIX (haKTOPHbIX
Harpy3oK. 9T0 BpalleHe MOXET pacCMaTpMBaTbCA, Kak BbiTb “TSXenon CMecbio”
varimax 1 quartimax BpaleHus. 3To 04HOBPEMEHHO MAaKCUMU3UPYET CYMMY OUCMEPCUI
HeobpaboTaHHbIX (haKTOPHbIX HAarpy30K Nonepek hakTopoB U MAaKCMMU3UPYET CYMMY
ancnepcun HeobpaboTaHHbIX (haKTOPHBLIX HAarpy30K Nonepek nepemMeHHbIX; 3TO
9KBMBANEHTHO O HOBPEMEHHO MaKCUMU3NPOBAHUIO AUCNEPCUI B CTPOKax 1 ctonbuax
MaTpuLbl HeobpaboTaHHbIX (hakTOPHbIX HAarpy3ok. OgHako, B oTan4ue oT biquartimax
BpaLLleHNs, OTHOCMTESIbHbIV BEC, Ha3HA4YeHHbIN K varimax KpUTeputo BO BpallleHnn paBeH
4yncay (hakTopoB pa3feneHHbIX Ha 2.

3. NccnepoBaHue MeTona rJiaBHOM OCHU

B 3TOM MeTofe, B KaXXaol nTepaummn, CobCTBEHHbIE YMCA BbIYUCIEHbI U3 TEKYLLIMX KOPPENSLWA;
3aTeM KOppenauuy NoBTOPHO BblYUCIEHBI HA OCHOBAHMM NOMYYEHHbIX COBCTBEHHbIX Yncen. HoBble
Koppenauuy 3aTeM noMeLLeHbl B AMaroHaab MaTpULLbl KOPPENsLMIA, U CieayoLas ntTepauus
HaynMHaeTcs. UTepaunm NnpoaosKaTcs o:

e MakcuMasibHOE YUCI0 UTepaumnin NPeBbILLEHO, NN
e MUHUMYM

1. Onda ncnonb3oBaHnsa gaHHoro Mmetoaa B okHe «Define Method of Factor Extraction» BbibepuTte
«Principal axis method».
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2. MNpuBeanTe B 0TYeTE pe3y/bTaTbl NUCC/Ie00BAHMNS:
° rNaBHble XapaKTePUCTUKK;

rpadmk cobCTBEHHLIX Yucen;

MaTpuLa Koppenauun;

(hakTOpHas Harpyska;

rpauKu 3aBMCMMOCTEN MeXAy (hakTopamu;

KO3(hULMEHTbI (DaKTOPHOWN OLLEHKMN.

3. CoenanTe BbIBOA 0 NpoAesiaHHOM UCC/IeL0BaHUN.
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