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NMpakTuyeckasa pabota Ne5: UccnepoBaHue
MeTOA 0B KJlacTep-aHaJiu3a

LLenb paboThl

O3HaKoOMUTbLCA C MeTOAaMM KnacTep-aHanm3a Ha OCHOBe nakeTa Statistica.

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 EBkimpoBso pacctosHme: $d(x,\y) = \[\mathbf x + \mathbf y\| = \sqrt{\sum\limits_i(x_i -
y_)"2}$.

e MaHX3TTEHCKOEe pacCToAHNE (PacCTOAHNE ropoacKmMX KBapTanos): $d(x,\,y) = \sum\limits_i|x_i -
y_i$.

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

WNcnonb3ytowmecs cnocobbl 06beanHEHNS K1acTEepPOoB:

e OauHo4YHasa cBa3b (MeTod 6amkanwero cocena). B atom metone pacCToAaHMnE Mexay AByMAa
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KnacTepaMmu onpeaensieTcs pacCcToaHnemM mexay AByms Hanbonee 6ansknumm obbekTamm
(bnmxxanwmmmn cocegammn) B pasnyHbIX KnacTepax;

e [lonHas cBA3b (MeToA Hanbonee yaaneHHbIX cocefien). B 3Tom MeToLe pacCTOsSHUA MexXay
Knactepamu onpefensioTca HanboblLMM pacCToAHNEM Mexay NtobbiMn fByMS 06bekTaMu B
pa3INYHbIX KNacTepax, To ecTb “Haubonee yganeHHbIMu coceasmm”.

* HeB3BelLeHHOe nonapHoe cpegHee. B 3ToM MeToe pacCTOAHME MeXAY ABYMSA Pa3NYyHbIMU
KNnacTepaMu BbIMUCISETCA KaK CpeAHee pacCcTosHME MeXAay BCeMU napamm 06 beKTOB B HUX.

e MeTon Bapaa. MeToa MUHUMU3MPYET CyMMY KBagpaToB Aas nobbix ABYyX (FTMNOTETUYECKMX)
KNacTepoB, KOTOpble MOryT BbITb CHOPMUPOBaHbI HA KaXKOM Luare.

MeTtoa k-means (k-cpeaHux). TpeanonoXuMm, y>xe MMetTCs rMnoTe3bl OTHOCUTENIbHO Yi1Cia
KJacTepoB (Nno HaboAEHUAM UM MO NEPEMEHHBbIM). MOXXHO yKa3aTb cucTeMe 06pa3oBaTh POBHO
TPW KNnacTepa Tak, YTobbl OHY BbINN HACTONBKO Pa3/IMYHbI, HACKOJIbKO 3TO BO3MOXHO. DTO MEHHO
TOT TWN 3aJay, KOTOpble pellaeT aNropmTM metoda k-means. B obuiem cnyvyae meTon k-means
CTPOMUT POBHO K Pa3finyHbIX K1ACTEPOB, PACMOI0XKEHHbIX HA BO3MOXKHO H60/bLUNX PACCTOSHUSX APYr
oT apyra.

Obwan bopMmynupoBka 3apayim

e [IpoBecTn nccnefoBaHne Ha UMEKLNXCA OAHHbIX, @ TAKXe Ha MOAE/bHbIX NpUMepax.

e llccnepoBaTb MeTObl MEPAPXMUYECKON IPYNMUPOBKHN.

e [poBecTu nccnefoBaHne nepapxnyeckomn Knactepmsaumm Npyu NCNob30BaHUM KacTepu3aunm
Mo Npu3HaKam.

NMopAaaoK BbINOJIHEHUSA paGOTbI

1. UccnepoBaHue MeTO[,0B MepPapXMYyeCcKou rpynnupoBKHU

BbibpaTb NnepeMeHHble (NnepeMeHHas-HOMEpP KJlacca He y4acTByeT B obpaboTke).
YcTtaHoBuTb napameTp Custer = CASES.

YcTaHoBUTb napameTp Input = RAW DATA.

BbibpaTb MeToA cBs3bIBaHMA Amalgamation (linkage) rule.

BbibpaTb MeTOA M3MepeHns paccTtosaHma - Distance measure.

3anyCcTuTb Npouenypy Knactepmsaunm.

MpocMoTpeTh pe3ysibTaTbl NOCTPOEHNS nepapXxnyeckoro gepesa. NpoaHann3nposaTb Kakue
JaHHble 06pa3yloT KnacTepsbl (onumsa - Amalgamation Shedule).

8. WccnepoBaTh npouecc Knactepmsauum npu pasanyHbIX CO4eTaHUAX MeTOL0B CBA3bIBAHUA 1
MeTOA0B M3MEPEHUNSA PAaCCTOSAHMA.

NousewhH

2. UccnepoBaHue uepapxuquKov“l Knacrepuiauum npum McnoJjib30BaHuUM
Knactepusauum no npusHakam

1. BbibpaTb B MeHto CLUSTER ANALISYS B onuunn CLUSTER 3Ha4veHue Variables= COLUMNS.
2. MNpoBecTn KnacTepusaumnto aHanormyHo n.n. 4-7 npegblaywero nyHKTa.
3. OnpenennTtb Habopbl NPU3HaKoB Hanbosiee N HauMeHee CBA3aHHbIE APYr C APYrOM.
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4. BblbpaTb Hanbonee MHHOPMATUBHBIA MUHMMabHbIA HABOP NPU3HAKOB 1 MPOBEPUTL €ro
3(pheKTMBHOCTL B pexume Discriminant Analysis.

3. Metop K-cpenHux
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BeibpaTb MeTon KnacTepusaumm K-Means Clustering (meTog K-cpegHux)
3arpy3uTb UCXOAHbIE flaHHbIe.

BbibpaTb NnepemMeHHbIe.

BbINONHWTE KNacTep-aHanns.

MNpoaHanun3nposBaTb pe3ynbTaTbl Knactepusaumm (K-means Clustering Results).

aHanu3 gucnepcun (Analysis of variance);

MaTeMaTN4eCKne 0XXNAAHNA N €BKINLOBbI PacCTOAHNA MeXAy KnacTtepamu (cluster
means & Euclidian distance);

rpadmkKn MaTeMaTUYECKUX OXXMAAHUIA NO KnacTepaMm;

ANCKPUNTUBHbIE CTaTUCTUKM MO KNacTepam;

copepxxaHue knactepos (members of each cluster & distance ).

MpoBeCTM KiacTepr3aunto MeToaom K-cpeiHMX no npu3Hakam.,
CoxpaHuTb rpacmkmn 1 Tabamubl pesynbTaToB UCCNEL0BaHNUS.
ChenaTtb CPaBHUTESbHbIE BbIBO/bI MO NPOBEAEHHBLIM UCCIEA0BAHUAM.
OthopMNTL pe3ynbTaThl B BUAE OTYETA.
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