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MpakTuyeckan pabdota Ne4: UccnepoBaHue
MeTOA0B KJ/lacTep-aHasu3a

LLenb paboThl

O3HakKoMUTBLCSA C METOAAMUN KNacTep-aHaam3a Ha OCHOBeE A3blKa R.

OCHOBHbIE TeopeTuieckume noynoXkeHumsa

TepMUH KNnacTepHbIN aHanu3 (Bnepsble NOHATME BBeAEHO MaTeMaTuUKom P. TpnoHom, 1939) B
LEeNCTBUTENbHOCTY BKJOYaeT B cebd Habop pa3/inyHbIX anropMTMOB Knaccugmkauymm. 0bwmn
BOMPOC, 3aiaBaeMblin UcciefoBaTensiMm BO MHOrMx 06,1acTax, COCTOUT B TOM, KaK OpraH13o0BaTb
HabnogaemMble aHHbIE B HAarna4HbIE CTPYKTYPbI, T.€. pa3BepHyTb TakcoHoMun. Hanpumep, buonorn
CTaBAT Lenb pa3buTb XMBOTHbLIX Ha Pa3nyHbIe BMAbI, 4TOObI cofepXXaTenbHO OnMcaTb pa3nnymns
MeXAY HUMU. B cOOTBETCTBUN C COBPEMEHHOW CUCTEMOW, MPUHATON B BMonorum, 4enosek
NPUHAONEXMNT K MpMMaTaM, MIEKONUTaoWmMM, aMHMOTaM, NO3BOHOYHbLIM N XXMBOTHbLIM. 3aMeTbTE,
4TO B 3TOM KNaccuukaLmm, Yem BolLLE YPOBEHb arperaunm, TeM MeHblLLe CXOACTBa MEXAY 4/ieHaMu
B COOTBETCTBYIOLEM KNacce. Yenosek umeet 6osiblue CX0ACTBa C ApYyruMu npumatamu (T.e. €
obe3bsaHaMm), 4eM C “OTAaNEHHLIMIU" YleHaMn CeEMENCTBa MaeKonuTalWwmux (Hanpumep, cobakamm) u
T.4.

DaKTMYeCKU, KNaCTEPHbIA aHaNN3 ABASETCS HE CTOJIbKO 0BbIYHBIM CTAaTUCTUYECKMM METOLOM,
CKOJIbKO “HabopoM” pa3nnyHbIX anropuTMoB “pacnpeneneHns o6bekToB No knactepam”.
CylecTByeT TOYKa 3peHMA, 4TO B OTAIMYME OT MHOMMX APYTrUX CTaTUCTUYECKUX Npouesyp, MeToAbI
KJTaCTEPHOro aHaam3a UCnonb3yoTca B O0NbLINHCTBE Cy4aeB TOrAa, KOraa Bbl HE MMeeTe KaKux-
NMBO anpuopHbIX TMMNOTE3 OTHOCUTESIbHO KJ1AaCcCOB, HO BCE eLle HaxoaMTecCh B OnncaTesIbHON CTaanmn
nccnepgoBaHma. CnegyeT NOHMMATh, YTO KNACTEPHbIM aHanu3 onpenenseT “Hanbonee BO3MOXHO
3Ha4YMMoe pelleHmne”.

HepeBbsi knactepu3saummn. HasHayeHVe anropuTMa NnocTPoeHNs AePEBLEB KacTepu3aLuy
3aKJ1l04aEeTCS B MOCTENEHHOM 06beAnHEHNN 06 bEKTOB B OCTAaTOYHO BOMbLLIME KNACTEpPbl, NCMNOJb3Y$
Mepbl PaCCTOSAHWA N CXOLCTBa MexAay 06bekTaMu. Ha nepBoM Liare Kakablii 06beKT SBNSeTCS
KnacTtepoM. Mpu nepexone K cnefyowemy Wwary rpynnbl 06 beKToB 06beANHAIOTCS B KacTepbl Ha
OCHOBE Mepbl PaccTOsHUA 1 BbibpaHHOro MeToAa. Ha KaxxaoM CieayioLlem Lare npoueaypa
noBTOpPSeTCS Ans Hanbonee «6AU3KMX» APYr K APYry KnacTepos. Micnonb3ytolwmecs Mepbl
PACCTOsIHUS MexAay 06bekTamMu:

e EBkNnpoBo pacctoaHme: $d(x,\,y) = \|\mathbf x + \mathbf y\| = \sqrt{\sum_i(x_i-y i)"2}$.
e MaHX3TTEHCKOe pacCTosAHNe (pacCTosAHNE ropoAckmx kBapTanos): $d(x,\,y) = \sum\limits_i|x_i -
y_i$.

e PaccToaHue Yebouiwesa: $d(x,\y) = \max|x_i-y_i|$.

Ncnonb3ylowmecs cnocobbl 0bbeanHeHmns KNacTepos:

e OaouHo4YHasa cBa3b (MeTod bamkanwero cocefa). B 3Tom meToae pacCcTosiHue Mexay AByMS
KnacTepamu onpefenseTca pacCcToaHneM mexay AByms Hanbonee 6amskumy obbekTamm
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(bnvxxanwmnmmn cocegammn) B pasnNnyHbIX KnacTepax;

e [lonHas cBA3b (MeTon Hanbonee ypaneHHbIX cocefen). B 3Tom MeToe pacCTOSHUA MeXay
KJlacTepamu onpenensoTcs HambonbLlnM pacCTosHUEM Mexay NobbiMyu AByMSA 06beKTaMu B
pa3JIMyHbIX KNlacTepax, TO eCTb “Hambonee yaaneHHsIMK cocegammn”.

e HeB3BelLeHHOe rnonapHoe cpefHee. B 3ToM MeToLe pacCTOAHME MexXAay ABYMS pa3inyHbIMU
KNacTepaMm BbIMUCISETCA KakK CpeaHee pacCcTosHME MexXay BCeMM napamm 06bEKTOB B HUX.

e MeTon Bapaa. MeToa MUHUMU3MPYET CyMMY KBagpaToB Ans aobbix ABYyX (TMNOTETUYECKMX)
KNacTepoB, KOTOpble MOryT BbITb CHOPMUPOBaHbI HA KaXKAOM Luare.

MeTton k-means (k-cpeaHux). NMpennosioXXnMm, yxe MMerTCa rmnoTesbl OTHOCUTENBHO Y1Ca
KnacTtepos (no HabawaeHnam nam no nepemMmeHHbIM). MOXXHO yKa3aTb cucteme obpasoBaTb POBHO
TpW KNacTepa Tak, 4Tobbl OHM ObIAN HACTONLKO Pa3INYHbI, HACKOJIbKO 3TO BO3MOXXHO. 9TO MUMEHHO
TOT TWN 3afay, KOTOpble peLlaeT anropnuTMm Metofa k-means. B obuem cnyyvae meton k-means
CTPOUT POBHO K pa3/INYHbIX KIACTEPOB, PACMOJIOXKEHHbLIX Ha BO3MOXXHO H0bLINX PacCTOAHUAX ApYr
oT Apyra.

NMocTaHOBKa 3apauiu
MopAanok BbiNOJIHEHMA PadoThLI

Copep>xaHue oTYéTa
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