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DKOHOMHUYECKHE TPOIECCH PA3BUBAIOTCS BO BPEMEHH, TIOITOMY Ba)KHOE
MECTO B UCCJICIOBAHUH COIMAIIBHO-D)KOHOMHYECKUX TIPOIIECCOB 3aHUMAIOT
BOIIPOCHI aHAJN3a W MPOTHO3UPOBAHUS MPOCTPAHCTBEHHBIX BPEMEHHBIX PSIOB,
B TOM YHCJI€ MHOTOMEPHBIX.

Muoromepnoe mkanmupoanue (MIL) (multidimensional scaling) — sto
KJIACC MHOTOMEPHBIX CTaTHCTHMYECKHX METOJI0OB aHaju3a, IpPU KOTOPBIX
uccienyeMble  OOBEKThl  HAONMIOJICHUN, XapaKTepU3yeMble  MHOYXECTBOM
MIPU3HAKOB, Pa3MEIAIOTCs B MPOCTPAHCTBE HU3KOM pPa3MEPHOCTH HAa OCHOBE
MHOTOMEPHBIX Mep OJIM30CTU MEKIY 00beKkTaMu. OOBIUHO ITO JBYX WIIU PEXKE
TpEXMEpPHOE MPOCTPaHCTBO [2]. B paboTe paccMOTpeHBI M MPOAHATU3UPOBAHBI
CJICYIOIIHE BOTIPOCHI:

— 0COOCHHOCTH CYIIECTBYIOIIMX MOJEICH MHOTOMEPHOTO NITKAJTUPOBAHMS;

— CYIIHOCTh CYIIECTBYIONIUX THUIIOB H BHIOB MHOTOMEPHOTO
IITKaJTUPOBAHMSI;

— 0COOEHHOCTH IIpoIiecca mocTpoeHus moaeneit MI11.

[{lemp MHOTOMEpPHOTO IIKAJTUPOBAHHS COCTOUT B TOM, YTOOBI BBISIBUTH
CTPYKTYPY HCCIEIyeMOro MHOXKECTBA 00BbEKTOB. [10/1 BBISIBICHHEM CTPYKTYpPbI
MOHUMAETCSl  BbIJCJIEHHE Habopa OCHOBHBIX (AKTOPOB, IO KOTOPBIM
pa3nuYaroTCs OOBEKTHI, U OMHCAHUE KaXJAOT0 U3 OOBEKTOB B TEPMHUHAX ITHX
daktopoB. Ilpouemypa mOCTpOEHHS CTPYKTYpbl ONHUpAETCs Ha aHalu3
OOBEKTUBHOM WM CYOBEKTUBHOU MH(POPMAIIMK O OJIU30CTAX MEXKAY 00BEKTaMU
60 wHbOpMAIMU O TPEANOYTEHUSX Ha MHOXECTBE 00bekToB. B ciyuae
aHann3a CyObEKTUBHBIX JAHHBIX PEIIAIOTCS] OJJHOBPEMEHHO JIBE 3a/1aUu:

— C OJTHOW CTOPOHBI, BBISIBIISCTCS OOBEKTUBHASI CTPYKTYpa CYObEKTUBHBIX
JAHHBIX;

— C Ipyrou — onpenensitoTcs (GakTopbl, BIUSIONINE HA MPOLECC TPUHATHS
pemrenus [3].

B ocHOBe MHOTOMEpPHOTO MIKAJIUPOBAHMS JICKHUT THUIOTE3a O TOM, YTO
pasIuuusl MEXKAY CTHUMYJaMU OOBSCHSIOTCS PACXOXKICHHEM I10 HEOOIBIIOMY
YUCITY TIPU3HAKOB U YEJIOBEK, BBIHOCS CBOU CY)KJICHHSI, HESIBHO YUUTBHIBACT ITH
MpU3HaKKU. 3ajja4a COCTOWT B TOM, YTOOBI HA OCHOBE aHAM3a TaKUX CYXKJICHUMA
BBISIBUTH (DAaKTOPBI, KOTOPHIMH PYKOBOJACTBOBAJICS YEIIOBEK, M OMPEICIUTH,
KaKUMHU 3HAYCHUSIMHM WJIH CTETICHBIO ITHX (DAKTOPOB XapaKTEPU3YETCs KA IbIi
3 ctumysoB [1]. B kauecTBe cpeacTBa penieHus 3TOM 3aJadydl UCIHOJIb3YETCS
Tr€OMETPUYECKOE TMPEACTABICHHE CTHUMYJOB B BHJE TOYEK B MPOCTPAHCTBE



HeOoJbIIoro yucina uzMepeHuil. HeoOXoaumMo MOCTpOUTH MTPOCTPAHCTBO U
pacloJIOKUTh B HEM TOYKU-CTUMYJBl TaKUM O0pa3oM, YTOOBI PACCTOSIHUS
MEXIy HUMU HAWIy4dllMM o00pa3oM B CMBICIE HEKOTOPOTO KpUTepuUs
COOTBETCTBOBAJIM 33JaHHBIM Pa3JINYUSM.

Meron omnpeneneHus MHHUMAJIbHOTO 4YHCIAa HW3MEPEHHA B XOJE
MOCTPOCHUSI MPOCTPAHCTBEHHOM MojieNid BIepBbie Obul npeasioxkeH Lllenapaom
[4]. O ocHOBaH Ha OOIIEM MNPHUHIUIE MMOHWKCHHUS Pa3MEPHOCTH, KOTOPHIH
MPEACTABIIICT COO0M pacTsHKeHHE OOJBIINX M CKATHE MAJICHBKUX PAaCCTOSHHM.
Kputepuem pasneneHus pacCTOSHUNM Ha MaJIGHbKHE W OOJBIIUE CITY)KHT
cpenHee apudmernueckoe paccrosHu. [lockombKy mpoleaypa MOHWKEHUS
Pa3sMEpPHOCTH OPUEHTUPOBAHA HA BBIMIOJIHEHHUE YCIOBUS MOJTHON MOHOTOHHOCTH
[0 OTHOLICHWIO K pa3JInuusM, TO BMECTO PAHIOB PACCTOSIHUI, KOTOpPHIE Ha
JAHHOM IlIare UTepaluy He O00s3aTelIbHO  yIOBJETBOPSIOT  YCIOBUIO
MOHOTOHHOCTH, JTy4llle OpaTh paHT CaMUX Pa3THUUMA.

I'padux xKaMeHUCTON OCHIMM IS U3MEHEHHUS KPUTEpPHUs aJeKBAaTHOCTH
MOJIeNd JUisi 0OOOCHOBaHMUSI BbIOOpa KOJMYECTBa INKan Jisi 12 ucciemyeMbix
npeanpusatuii mo 8 mpusHakam B III1I1 Statistica npeacTtaieHo Ha puc. 1.
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Puc. 1. I'paduk «xaMIHUCTON OCHITTH»

Koopaunatel, oToOpakaroniye MNPOCTPAHCTBEHHOE  paclpenesieHue
NPEANPUATAA B TPEXMEPHOM IIPOCTpaHCTBE M auarpamma [llemappa,
UCIIOJIb3yeMas I OLEHKH 3aBHCHUMOCTH BOCHPOW3BEICHHBIX PACCTOSIHUM OT
MCXOJHBIX PACCTOSHUM MPENICTABIEHA HA PUC. 2.

[IprMeHsss gaHHBIM MOAXOA K MOJEIWPOBAHHMIO, BO3MOYKHO NOJIyYEHUE
CJIEAYIOIIUX PE3yJIbTATOB!

—00paboTka nHGOPMAIINK PA3HBIX THUIIOB;

— CHIDKEHHE [MPOCTpPAHCTBA OIMCAaHUS MHOXECTBa OOBEKTOB U
IpeJICTaBICHNUE €ro B BUJE, YA0OHOM I BU3YalIbHOI'O aHAIM3a

[IpoBeneHHbIli  aHanM3  TPEXMEPHOW  MOJEAM  LIKAJUPOBAHHOTO
IIPOCTPAHCTBA JA€T AaJEKBATHYK0 OLIEHKY KadecTBa MOJEIH, TO €CThb
pa3MElIeHnEe MNPENIPUATHA C JaHHBIMHA XapaKTEpPUCTUKAMH B TPEXMEPHOM
MPOCTOPAHCTBE Hanbosiee 0OOCHOBAHO M MMEET JIOTUYECKYI0 SKOHOMUYECKYIO
MHTEPIIPETALUIO.
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Puc. 2. IIpocTpancTBeHHOE pacnpeiefieHue IpearnpusiTuii B 3- X MEpHOM
npoctpancTBe U Juarpamma lllenapaa

[IpoGnembl pumeHenus meto10B MIII B miporienype mpuHSATHS pelIeHUN
CBSA3aHbl C OTPaHMYEHUSIMU B crocobe cbopa U (HOPMHUPOBAHMS HCXOAHOU
uH(popmaiuu, ¢ BeioopoM anropurma MILI, BEIOOpOM METpHKH, ONpEeAeIeHHEM
Pa3MEPHOCTH MPOCTPAHCTBA, MHTEPIIPETANEN. DTH ACHEKTHI JEJIAI0T IPOLIECC
MIII noBOJIBHO CIOKHBIM U TPyXOeMKUM. Pe3ynbpraTel npumenenus MIL oueHpb
YaCTO OCTAlOTCSA TMOHATHBIMH TOJBKO CaMOMY CHIELUAIUCTY, MPOBOASALIEMY
HCCIICIOBAHHUE.

MopenupoBanue wmetogamu MIIl — 5T0 cBoeoOpa3Hbld MNOAXOA K
U3MEPEHUIO, IPU KOTOPOM OMPEEIIIEeTCA MPOCTPAHCTBO BOCIPUATUS OOBEKTOB
Ha OCHOBE [JaHHBIX O CXOXXECTH OJTHX OOBEKTOB U HHIUBUAYAJIbHbBIX
npeanouTeHuil. JlaHHble B3aMMOOTHOILIEHUSI MEXKYy 00BEKTaMU MOJEIUPYIOTCS
B MHOIOMEPHOM IIpOCTpaHCTBE. B wurore wccienosarenb IOIy4aeT Tak
Ha3bIBa€Mble KapThl BOCHPUATUN (WM MpPEACTaBICHUS MHOTOMEPHOTO
IPOCTPAHCTBA), PACCMOTPEHHE KOTOPBIX JA€T OMPECICHHbIE TPEUMYIIECTBA!

— KaxAbli OOBEKT HUMEET TOYHYIO0 XapaKTePUCTUKY MO KaKIOMY
U3MEpEeHuIo (Wi (HakTopy);

— B3aUMHOE€ pACIOJIOKEHUE OOBEKTOB B MPOCTPAHCTBE OTPAXKAET HX
B3aUMOJICHCTBUE B PEATTLHOCTH,

—  CKOIUIEHHA OOBEKTOB  TMO3BOJISIOT  BBIIBHUHYTH  THIOTE3Y O
CYILLECTBOBAHUH THUIIOB OOBEKTOB KaK 0OBEKTOB COLIMAIBHOTO YIIPABJICHHUS.
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