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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 «OTAANEHHBIMU» YNEHaMW CEMENCTBA MAeKonuTalWwmx (Hanpumep, cobakamm) n
T.4.

daKkTn4ecku, KJ'IaCTeprIVI aHaNn3 SBNSETCS HE CTOJIbKO 0BbIYHBIM CTAaTUCTUYECKUM METOAO0M,
CKOJ1bKO <<H360pOM>> Pa3/INYHbIX aJITOPUTMOB «pacnpeneneHuna 06bekToB Mo KNnaCTepam».
CyIJ.I,eCTByeT TOYKa 3peHNd, 4TO B OT/INHNE OT MHOTMUX OPYIrnX CTaTUCTUYECKUX rnpouenyp, MeTobl
KNaCTEePHOro aHa/in3a UCNOJIb3yHOTCA B 6onblIMHCTBE CNy4a€B Toraa, Koraa Bbl HE UMEETE KaKNX-
nmbo alNpPUOPHbLIX TNMOTE3 OTHOCATEJIbHO K/1aCCOB, HO BCe elle HaxoaunTecb B onucaTenbHon CTagum
nccneposaHns. Cnenyet NOHUMATL, YTO KJ'IaCTeprII7I aHaJln3 onpepgenaeTr «Hanbonee BO3MOXXHO
3Ha4nMoe peLleHne»,

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

cnonb3ytowmecsa cnocobbl 06beANHEHUSA KNacTEPOB:

e OanHoYHadA cBA3b (MeToq Havkanwero cocena). B aTom meToae paccTosHne MeXAay OBYMS
KnacTepaMmu onpeaenseTca pacCcToaHneM mexay AByMs Hanbonee 6amsknumn obbekTamm
(bnmxxanwmmmn cocegammn) B pasnnyHbIX KnacTepax;
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* MonHasa cBs3b (MeToA Hanmbonee yaaneHHbIX cocenei). B aTom meTofe paccTosHUS Mexay
Knactepamu onpenensoTcs HanbonblwnM paccTosHUEM Mexay NtobbiMn AByMS 06bekTamu B
pa3NYHbIX KnacTepax, To eCTb «Hanbosnee yaaneHHbIMU COCeAAMU».

* HeB3BelLeHHOe nonapHoe cpefHee. B 3ToM MeTofe paccTosiHUE Mexay ABYMS pa3inyHbIMU
KNnacTepaMu BbIMUCNSETCA Kak CpefHee pacCcTosHME MexAay BceMu napamm o6 beKTOB B HUX.

e MeTopn Bapna. MeTog MUHUMU3MPYET CyMMY KBagpaToB Ans Nobbix ABYX (FMNOTETUYECKMX)
KNacTepoB, KOTOpble MOryT BbiTb CHOPMMPOBAHbLI Ha KaXKAOM Luare.

MeToa k-means (k-cpegHux). NpeanonoXXuMm, y)xe MMerTCs rmnoTesbl OTHOCUTENbHO Y1cna
KnacTepoB (No HabaaeHnaM nam no nepemMmeHHbIM). MOXXHO yKa3aTb cucteme obpa3oBaTb POBHO
TpW KnacTepa Tak, 4To6bl OHW BbIAM HACTONBLKO Pa3/INyHbIl, HACKObKO 3TO BO3MOXKHO. 3TO UMEHHO
TOT TUN 3afay, KOTOpble peLllaeT anropuTM MeToaa k-means. B obwem cnyvyae metop k-means
CTPOUT POBHO K pa3iN4YHbIX KNAacTEPOB, PACNoI0XKEHHbLIX Ha BO3MOXXHO 60NbLUNX PAaCcCTOSHMAX ApYyr
OT apyra.

NMocTaHOBKa 3apayu
MopapoK BbINOJIHEHUA PAabOTHI

Copep>xaHue oT4YETa
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