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NMpakTuyeckana pabota Ne6: UccnepoBaHue
MeTOA4O0B MHOFOMEpPHOro WKaJIMpoBaHUA

LLenb paboThl

O3HaKOMUTbLCA C METO4AMM MHOMOMEPHOI 0 LWKaAMpoBaHMA Ha OCHOBe nakeTa Statistica.

OCHOBHbIE TeopeTuieckume noynoXkeHumsa

MHoromepHoe WwkanuposaHune (MHLL) MOXXHO paccMaTpmBaTh Kak anbTepHaTUBY (DaKTOPHOMY
aHanm3y. Llenbto nocnegHero, Boobuye roBops, ABASETCSA NOUCK U UHTEepNpeTaLmsa «n1aTeHTHbIX (T.e.
HernocpeacTBEHHO He HabslofaeMbIX) MepeEMEHHbIX», AaAOWMNX BO3MOXXHOCTb N0JIb30BaTEN0
00BbACHUTL CXOACTBA MexXAay 0bbekTaMu, 3alaHHbIMU TOYKaMU B MICXO4HOM MPOCTPAHCTBE
NpuU3HaKoB. 115 onpefeneHHOCTU U KpaTKOCTK, ganee, Kak npasunao, byoem roBopuTh Wb O
cxoacTBax 06bekToB, MMes BBUAY, YTO Ha NPAKTUKE 3TO MOryT ObITb pa3nnymsa, pacCTOAHUSA UK
CTENeHn CBA3N MeXAy HUMK. B (hakTOPHOM aHann3e CXoACTBa Mexay obbekTamm (Hanpumep,
NepPeMEHHbIMI) BblpaXkaloTCA C NOMOLLbI0 MaTpuLbl (Tabaunubl) KOIMDOULMEHTOB Koppensunin. B
mMeToge MHLU fononHUTENbHO K KOPPEensAUNOHHbIM MaTpuLLaM, B Ka4eCTBE UCXOOHbIX AaHHbIX
MO>XHO MCMOJIb30BaTb NPOM3BOJIbHbIA TUM MaTpULbl CX0A4CTBa 06beKTOB. TakuM 06pa3om, Ha Bxoae
BCcex anropntmoB MHLL ncnonb3yeTcs maTpuua, 3IEMEHT KOTOPOW Ha nepeceyeHun eé //i//-n
CcTpokn u //j//-ro ctonbua, COLEpXMT CBEAEHNS O MONAPHOM CXOACTBE aHAN3NPYEMbIX
obbekToB (0bbekTa //i// wobvekTa //j//). Ha Bbixoae anroputma MHLU nonyyatoTcs
YMCNOBbIE 3HAYEHNA KOOPAMHAT, KOTOPbIE NPUMNCHIBAIOTCA KaXXA0MY 00bEKTY B HEKOTOPOMN HOBOW
CMCTEME KOOPAMUHAT (BO «BCMOMOraTesbHbIX LWKanax», CBA3aHHbIX C NaTEHTHLIMU NEPEMEHHBLIMU,
O0TKyQZa ¥ Ha3BaHue MHLL), npnyeM pa3mMepHOCTb HOBOrO NMPOCTPAHCTBA NPU3HAKOB CyLLECTBEHHO
MEHbLUE Pa3MepPHOCTM UCXOAHOrO (3a 3TO COBCTBEHHO 1 naeT 6opbba).\\

Jlornky MHLL MO>XHO NpoWIIOCTPUPOBATL Ha ClefyloWweM NpocToM npumepe. NpeanosioxXnm, 4To
MMeeTCs MaTpuLa NoMapHbIX PACCTOAHUN (T.e. CXOACTBA HEKOTOPbIX MPU3HAKOB) MeXAY KPYMHbIMU
aMepUKaAHCKUMK ropoamMu. AHaIN3npysa MaTpuly, CTPEMATCA PacrnosioXnUTb TOYKN C
KOOpZAMHaTaMu ropodos B IBYMEPHOM NPOCTPAHCTBE (Ha MJIOCKOCTH), MAaKCMMasIbHO COXPaHUB
peasibHble PacCTOAHUS MeXAy HUMU. [ofly4eHHOoe pa3MellleHne TOYeK Ha NJI0CKOCTY BNoCeACTBUM
MOXHO MCMNOJIb30BaTh B Ka4yecTBe nNpubavxkeHHon reorpaguyeckon kaptbl CLUA\\

B obuwem cnyyvae metog MHLL no3sonseT Taknum 06pa3oM pacnonoXxuTb «06bEKThI» (ropoda B
LaHHOM MpuMepe) B NPOCTPaHCTBE HEKOTOPOW HEDOJbLLOW pa3MepHOCTM (B LaHHOM C/ly4ae OHa
paBHa ABYM), 4T0bObl JOCTAaTOYHO afleKBaTHO BOCMPOU3BECTM HabnogaeMble PacCTOAHUSA MeXAY
HUMW. B pe3ysibTaTe MOXHO «M3MEPUTb» 3TN PACCTOAHNS B TEPMUHAX HANAEHHbIX TATEHTHbIX
nepeMeHHbIX. Tak, B JaHHOM NpuMepe MOXHO 06bACHUTL PaCCTOAHUSA B TEPMUHAX Napbl
reorpaduyecknx koopamHat Cesep/lOr n BocTtok/3anag.

Obwan bopMmynupoBka 3apaum

e O3HaKOMUTbLCH C TEOPMEN MHOTOMEPHOIO LLKaINPOBaHUS.
e [IpoBeCTN NCCNefoBaHNE Ha UMEOLLNXCA OAHHbBIX.
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e OchopMUTb pe3ynbTaThl B BUAE OTYETA.

MopAapoK BbiNOJIHEHUA pPaboThi

1. 3anycTtuTb naket Statistica. Bontun B meHio “Statistics” - “Advanced/Multivariate” -
“Mult/Exploratory”:
1. B BbiNagatoLleM MeHto BbibpaTh “Cluster”;
2. C NOMOLLbIO OOHOr0 U3 METOLOB KJlaCcTep-aHasiv3a NoayYnTb MaTpULy pacCTOSHUN,
3a4aB Cefyolne napameTpbl A8 KnacTepusaumnm B naHenm meHto “Advanced”:
» BbIOpaTh BCe BeKTOpa BbibOpKM(cases). B cnyyae Bbiga4um ownMOKM 0 C/IMLLKOM
60nbLIOM YnCe BEKTOPOB pasfennte BoIBOPKY Ha 2 4acTu, oTobpas no NosoBUHe
BEKTOPOB U3 Ka)kA0ro Knacca. PabotanTe TONbKO C OOHOWN U3 YacTew;
» ycTaHoBuTb napameTp Cluster = cases;
* BbIbpaTb METO/ CBA3bIBAHMUS;
» BbIOpaTb MeTO4 U3MEpPEHNs PacCTOSHUS;
* 3anNyCcTUTb NpoLeaypy Knactepmusaumm.
3. CoxpaHnTb MaTpuLy PacCTOSHUN.
2. 3anycTuTb Moaysib cTaTUCTMKKM “Multidimensional Scaling”:
1. B MeH10 “Quick” BbibpaTb NnepemeHHsble (all variables);

2. B 3TOM Xe MEeHI0 BBECTY 3Ha4YeHne pa3MepHOCTU 411 aHann3a;
3. B MeHI0 “Options” BblbpaTb KoHPUrypauuio “Standard Guttman-Lingoes”, OK;
4. npocMoTpeTb AaHHble B OKHe Parameter Estimation, OK;
5. B Ananorosom okHe “Results” (Pe3ynbTaTbl) NpoaHanM3npoBaTb pe3yfbTaThbl
MHOrOMEpPHOro LUKaJIMPOBaHUA:
= Final Configuration;
» D-hat Values;
» D-star Values;
» Distance Matrix;
= Summary.
6. COXPaHUTb KOOPAMHATLI 3aK/YUTENIbHOM KOHUIypauun B CTaHAapTHOM danne
LaHHbIX;
7. NOCTPOUTb rpadmk 3aKn4mMTensHon koHpurypauun “Graphs final configuration - 2D,

3D";

8. noctpouTb anarpammy Lenapaa 3asucmmoctun D-hats o1 pacctosHun “Graph D-hat
vs.Distances”;

9. nocTpouTb gmarpammy Llenapaa 3asmcumocTun D-stars oT paccTosHum “Graph D-star
vs.Distances”.

3. BepHuTechb K ncxonHom Bolbopke (HepasfeneHHom):

1. MpogenanTe nN.3-4 gna Nnpu3Hakos (variables), To ecTb NpK GOPMUPOBAHUN MATPULLbI
pPacCcTosHUI BbIBpaTb BCE NEPEMEHHbIE, KpOME LeNeBon, 1 ycTaHoBUTb napameTp Cluster
= variables.

2. MNpun npoBefeHNN MHOITOMEPHOI O LWKaANPOBaHUS - BbIbpaTb BCe nepemeHHbie (all

variables) n BBeCTV 3Ha4YeHNe pa3MepHOCTU AN aHanu3a = 2.
. CoxpaHuTb rpatmkm n Tabnanubl pe3ynbTaToB UCCe0BaHUS.
. CoenaTb CpaBHUTESIbHbIE BbIBOAbI MO NPOBEAEHHbIM NCCAef0BaHNAM.

5. CpaBHUTE pe3yNbTaThbl WKaANPOBaHUSA BbIBOPKM MO Npu3HakaM ¢ pesyabTaTaMu
(hakTOpHOro aHannsa, NoayYeHHbIMK B Npeabiaywen paboTe.

4. OhopMuUTb pe3ysibTaTbl B BUAE OTYeTa.

B~ W
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