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MpakTuyeckan pabdota Ne4: UccnepoBaHue
MeTOA0B KJ/lacTep-aHasu3a

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, 3alaBaeMbl UCCNefoBaTeNsaMmn B0 MHOrMx 061acTax, COCTOUT B TOM, Kak OpraHvM30BaTb
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 COOTBETCTBYIOLLEM KJlacce. Yenosek nmeeT bonblle CXOACTBA C APYrMMU NnpuMaTamu (T.e. €
obe3bsaHaMm), 4eM C “OTAaNEHHLIMIU" YleHaMn CeEMENCTBa MaeKonuTalWwmux (Hanpumep, cobakamm) u
T. A.

DaKTMYeCKN, KNacTePHbI aHaNN3 ABASETCS He CTOJIbKO 0ObIY4HBIM CTAaTUCTUYECKMM METOLOM,
CKOJIbKO “HabopoM” pa3nnyHbIX anropuTMoB “pacnpeneneHns o6bekToB no knactepam”.
CyLiecTByeT TOYKa 3PEeHUS, YTO B OTJINYME OT MHOTMUX APYTrUX CTaTUCTUYECKUX Npouenyp, MeTonbl
KNaCTEPHOro aHaaM3a UCNoJb3ytoTCA B BONbLUMHCTBE CyYaeB TOr4a, KOraa Bbl HE UMEETe KaKunXx-
nnbo anpropHbIX FMNOTE3 OTHOCUMTENBHO KJ1AaCCOB, HO BCE eLLe HaxXoAUTeChb B OnucaTelbHOM CTaanu
nccnenosaHma. CnefyeT NOHUMaTb, YTO KJIACTEPHbIN aHanu3 onpegenseT “Hanbonee BO3IMOXHO
3Ha4YMMoe peLleHune”.

JepeBbs knactepuzaumy. HasHavyeHne anropntMa NOCTPOEHUS OepeBbeB KnacTepu3aumm
3aKJ1t04aeTCa B NoCcTeneHHOM obbeAnHeHUn 06 bEKTOB B AOCTAaTOYHO DoJbLLMe KnacTepsbl, NCM0Nb3YS
Mepbl PaCCTOSHMA N CXOACTBa MexAay obbekTaMmun. Ha nepBoM Liare Ka)kabln 06beKT ABnseTca
KnacTtepoM. lMNpy nepexone K caeayroLemy wary rpynnbl 06beKToB 06beANHAITCA B KlacTepbl Ha
OCHOBEe Mepbl paCcCTOAHUS M BbIBpaHHOro MeTofa. Ha KaXxaoM cnefytoLwem ware npowuenypa
nosTopseTcsa and Hanbonee «6AN3KNX» JPYr K APYry KNacTepos. Mcnonb3yowmecs Mepsi
PacCcToAHNS MeXxAay obbekTaMu:

e EBkanpoBo pacctosHume: $d(x,\,y) = \|\mathbf x + \mathbf y\| = \sqrt{\sum\limits_i(x_i -
y_)72}$.

e MaHX3TTEHCKOe pacCTosiHNe (pacCTosiHNE ropockmx kBapTanos): $d(x,\,y) = \sum\limits_i|x_i -
y_il$.

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

Ncnonb3ytowmecsa cnocobbl 06beANHEHUS KNacTEPOB:

e OanHo4YHadA cBA3b (MeToq Hamkanwero cocena). B aTom meToae paccTosHne MeXAay OABYMS
KnacTepamu onpefensieTca pacCcToaHneM mexay AByMs Hanbonee 6anskumn 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.

Obwan bopmynupoBka 3apavim

e MpOBECTU NCCNef0BaHNE Ha UMEIOLLMXCA AaHHbIX, @ TakXXe Ha MOAESbHbIX NPUMepaXx.

* iccnepoBaTb METOAbI MEPAPXUYECKON FPYNMMPOBKY.

e [poBECTU NCCNef0BaHNE NepapXMUYeCcKon KnacTepusauny Npy MCNob30BaHUN KacTepusaunm
Mo Npu3HaKam.

MopAapoK BbiNnOJIHEHUA PadboThi

1. NccnepoBaHue MeTOA0B MepapXmyeckKou rpynnupoBKU

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

YcTtaHoBuTb napameTp Input = RAW DATA.

BuibpaTb MeToA cBsi3biBaHMA Amalgamation (linkage) rule.

BbibpaTb MeToL n3MepeHns paccTosaHus - Distance measure.

3anyCcTuTb Npoueaypy Knactepmsaunm.

MpocMOTpeTh pe3ysibTaTbl NOCTPOEHNS NepapXnyeckoro gepesa. NpoaHann3npoBaTb Kakue
HaHHble 0bpa3ytoT KnacTepsbl (onums - Amalgamation Shedule).

8. WccnepnoBaTb NpoLece KnacTepmnsaumm npu pasanyHbiX CONETAHNAX METOAO0B CBA3bIBAHNA U
MEeTOLOB M3MEepPeHMNs pacCToAHNSA.

NouvswWwNH

2. UccnepoBaHue uepapxuquKoﬁ Knacrepusauum npum McnoJib30BaHuUu
Knactepusauum no npusHakam

1. BoibpaTb B MeHto CLUSTER ANALISYS B onumn CLUSTER 3Ha4veHue Variables= COLUMNS.
2. MpoBecTn Knactepmsaumio aHanormyHo n.n. 4-7 npeablayLiero nyHKTa.

3. OnpenennTb Habopbl NpM3HaKoB Hanbonee N HanMeHee CBSI3aHHbIE APYr C APYTrOM.

4. BblbpaTb Hanbonee MHHOPMATUBHBIA MUHMMabHbI HAbOP NPU3HAKOB 1 MPOBEPUTL €ro
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3(pheKTMBHOCTL B pexume Discriminant Analysis.
3. MeTtop K-cpeaHux

BbibpaTb MeToA kKnacTepusauunm K-Means Clustering (meTop K-cpeaHumx)
3arpy3uTb UCXOOHbIE AaHHbIE.
BbibpaTb nepemeHHble.
BbINOHWUTL KNacTep-aHans.
MNpoaHanun3npoBaTb pe3ynbTaTbl KnacTepusaumm (K-means Clustering Results).
o aHanu3 gucnepcum (Analysis of variance);
o MaTeMaTMyecKne OXNOaHUSA N €BKIMA0BLI PacCTOAHMA Mexay Knactepamm (cluster
means & Euclidian distance);
o rpamkKy MaTeMaTUYeCKNX OXXUOAHUA NO KnacTepam;
o OANCKPUMNTUBHbIE CTaTUCTUKK NO KJlacTepam;
o cogepxaHue knactepos (members of each cluster & distance ).
MpoBecTn KnacTepmusaunio MmetTogom K-cpegHux no npmsHakam.
CoxpaHuTb rpaukn n Tabnnubl pesynbTaToB UCCIef0BaHNS.
CoenaTb CpaBHUTENbHbIE BbIBOAbI MO MPOBEAEHHbBIM NCCIeA0BaAHNSAM.
OthopMnUTb pe3ysbTaThbl B BUAE OTHETA.

vk whHe

oo~

From:
http://se.moevm.info/ - se.moevm.info

Permanent link:
http://se.moevm.info/doku.php/courses:data_analysis_and_interpretation:task4?rev=1547386372

Last update: 2022/12/10 09:08

se.moevm.info - http://se.moevm.info/


http://se.moevm.info/
http://se.moevm.info/doku.php/courses:data_analysis_and_interpretation:task4?rev=1547386372

	Практическая работа №4: Исследование методов кластер-анализа
	Цель работы
	Основные теоретические положения
	Общая формулировка задачи
	Порядок выполнения работы
	1. Исследование методов иерархической группировки
	2. Исследование иерархической кластеризации при использовании кластеризации по признакам
	3. Метод К-средних



