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S A1) >4 (hierarchical clustering)

UFEER T 2 A4 ') >4 (agglomerative hierarchical clustering)
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e 1) > 7% (single linkage method)
B EEEE (minimum distance method)

e 522 ') > 7% (complete linkage method)
BRIEEHE (maximum distance method)

e F£15% (group average method)

UPGMA (unweighted pair-group using arithmetic averages)

e JA4— K% (Ward’s method)

=/ NDECE (minimum variance mthod)

¢ E/0vE (Y O KiE; centroid method)

UPGMC (unweighted pair-group using centroids)

o E {7 = F19i% (weighted average method)

WPGMA (weighted pair-group using arithmetic averages)

e X377 V% (median method)
WPGMC (unweighted pair-group using centroids)
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#1125 /| UPGMA
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dr. = Var(C’k U CC)
:Va@m’z,}" : N — (Var(C'k) + Var(C'c)>

- -

C 95 =__ AN -
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Lance-WilliamsDE#=

[Lance+ 67]

Lance-WilliamsDEH I
Lance-Williams updating formula

dic = Qadpg + apdry + Bdap + V|dka — dicp)

RELEENI SRY U VT DEOEHRNZHM—HICKRIETE DN
PEEREDEIMNELEFRE O(1) TUgECRD

% Lance-Williams recurrence formula &HUL\S

25



L ance-WilliamsDOE =

1%%& Ola, Olb, Ba 'Y@_%

Ha g 3 Y

BYYY : L 0 _1
TEIYVY % % 0 %
BT ||g2|| % 0 0
EHffETl ! ) X
B o (Gl CollCy )
XIF YV | L ~1 0
IA—K | et | e Temarem 0




ZRI DL / =

[Dubien+ 79]

HIZICEFREDOSRID, IREWNIC, DI SRYZHEULP T KL

354t EZ ZHIEME, EICHSUICLKRXDEEZ ZH1h

Lance-Williams OE#H T, ROFHET T 2ZZDDONEE
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Z= [l 8 ZRIRTF ZZ AL eY
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IBSRREIZD SR ICEADATNDIRR

X CREIDEHE / I8 (space dilation/extraction) (&, #&/\ / IhKEH
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H52%9 Co & Co ZHEBLTTER Co &, BIDIS2Y Ck &M
BICDVWTROZHHDEILT S & E BEH (monotone) &L\S

RN BEETH D, Lance-WiliamsDEFH DB DAE+0
Y > _min{aaaab}a Qg + Qp > 07 Qg _|_ab_|_6 > 1
BINEE X I P IEFERTIFRULD, BB VDKL E (FE

R#Er(reversal)/a2zZ(crossover)
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2185, E—TZHWCEBEENEF1—ZE>T, —ixDiEs
WOSRYVUVITDEHEEZ(E O(n2 log n) £E78D

1. nBDT—HICDVWT, ENH5—F

JEs

2. (n-7

)

O

3@ O(1) TTE

= BUBE,

Epk [O(n2) = O(n) x n]

HEZRDIRY

1. RHEEVWISRITZEBDFSB [0O(n) =n x O(1)]
2. NfADOSRY EDRBDEREEDEFT [O(n) = n x O(1)]
3. E=J®O%EF [O(hlogn)=n x (2 log n + log n)]

X E—TJDEtEE(FXYHAL O(n), A - BIBR log(n), 5E8ESER O(1) &
X [1RIEE ZERTYTDHES
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[Murtagh 83]
IPEEOEFHNTEHIEFRE O(1) TTE, PECOHNMOMEBENDH D GE
RN DR YUV I DEEZ(E O(n2) &5
A% Ca & Cb Z=H& U7 Cc &, i Ck DOREEEICEI T 2148
dap < min{dyq, dgp } = min{dgq, dip } < die
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[Murtagh 83]

RINEEAR(MST)ERY > 73K
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2. n-10xRE
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partitional optimization clustering
partitional clustering, non-hierarchical clustering
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[Forgy 65, MacQueen 67]

K= N EISELFE
1 K; centroid) EO9SRYANDT—YDBID2FE]—

OUw RERORINTRINCEDXDICT D

21— ) v ~ibEk s Y= .’
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= EREERDOBRIERITT BHNNZ L ERE (internal validity index)
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COWVWST—AEESHS, COELISCnE=NTRLLE LR

F%wéﬂ%_aféé
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= HEIPIE DR SZRBNZLERE (external validity index)

|I|n|

43



NHRZSHERE

[Farris 69]

ANT—YDHEED, DEBRICKRIRSNTWVWDHZIREE
cophentictHBA{%E (CPCC)

TTDT—HBDEEEEE, TV RO SALDINRETAI>7=EBBED,
T =X ICHi-dPearsontBREAREL. CDENNSWVES, TV
KOTSAICIETTT —Y DESESHA KRR TULVRLY,

TV RO SAPDOT -5 EkERMZE, /\AKRTHS
Bl 1-2BDeEREE2, 1-3FDERREE3

HIB(CHE LT RICR > TULVR WD ZEIREE
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RandRfE (Rand index) (rand 71]

BILD SRYCIEBDDEDIHDHIEDIERER

a11 T Qoo
M

Vv H(m)H (p)

B{LEEEERE (normalized mutual information)

I(m,p)

H() (EREI T DEDD SR CADDEIERE

2\ el Y [l
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E—, (m,o0)dBEFHRE
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COP-k-means

[Wagstaff+ 01]

emust!) > - cannotl U OB %= 1RI8
ek-meansiET, cNSDHINZR/IEIELDICTD
0k-means;ETIEI SRAINDENIDLETE, PLDFEZRIE
0 U SRINDEIDHBTTE, RELEWVWPHICT—IRZENDHETDS
B, CCTHINZEBEITRDPT—FREVNI SRYICEIDHT
ecannotl) VO FEINZBIEIT DEIN D DD ESHIE, kAL RS
D, NPEETHDZENFSND

O MR DIEK TH D COP-k-means TlF, 9SRINDEIDYT/E
CEoTIE, BHAEFEELTH, FOREBICKHITDZENLDHD

emust VO ICIIERBENH D, T701H5, must) VO TEN>Tc—
BDT—IRUIR USRI ICHEEEIND
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BIRCH
[Zhang 97, Zhang 97]
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BIRCH (CF-Tree)
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BIRCH (Clustering Feature)
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CLIQUE (CLustering In QUEst)
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ORCLUS

ORCLUS (arbitrarily ORiented projected CLUSter generation)
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CluStream

CluStream

[Aggarwal+ 03]
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