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REDTH.

2. BEtED AAHCA
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Fii BED ai(=al) aj(=0a)) B(=6) V(=) fi=g) (=4
(A-a)  min 1/2 1/2 0 -1/2 min(z,y) min(z,y)
(A-b)  min 1/2 1/2 0 1/2 min(z,y) min(z,y)
(B-a) max 1/2 1/2 0 —-1/2  max(z,y) max(z,y)
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“Communications in Statistics”, “The Journal
of the American Statistical Association”, “The
Journal of Royal Statistical Society (Series
LY P B)”, “The Journal of Royal Statistical Society
(Series C)”, “Technometrics” TH V), KTIXZ
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HHZE, RU, FIEOFERPEETH L LW

F 2 131987470 5 19894E £ T D 8 DOMEREH] ITETH .
DBIHBDOTFT— 4% TH 5. KX “The An-
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& 2: MEtEEMEEROS|HORMKR

5| s
HEE A B C D E F G H Total
A : AnnSt | 1623 42 275 47 340 179 28 57 2591
B : Biocs 155 770 419 37 348 163 85 66 2043
C : Bioka 466 141 714 33 320 284 68 81 2107
D : ComSt | 1025 237 730 425 813 276 94 418 4054
E : JASA 739 264 498 68 1072 325 104 117 3187
F : JRSSB 182 60 221 17 142 188 43 27 880
G : JRSSC 88 134 163 19 145 104 211 62 926
H : Tech 112 45 147 27 181 116 41 386 1055
Total 4309 1729 3167 673 3361 1635 674 1214 16843
JRSSC ComSt
JRSSB JRSSC e .
Tech Tech ;
JASA Biocs
AnnSt ] - JASA = { ~~~ —
ComSt AnnSt - —
Bioka Bioka : !
Biocs JRSSB
X 5: (A — a) X 8: (D - c)
JASA 6. HbHIIC
%‘."f‘ AFH L CIE, Lance & Williams (1967) O H
10Ka . 5
Biocs FRE ISR IGECTRL ZIEERR %
JRSSB RELZ. COoFHFAEHVEZEIZEY, JE
JRTsesch:I RIS 7 5 A ¥ — SN IE % SR 2
ComSt e &k RIEk, SRR 2 ENREE e o7z,
X 6: (B — a) T, e FEOREOESHIITEL LI
ol MAT, PWRT > FOT T LI2L0, #
RS 711 £ IR B FORT B 2 LA RIS %
Bioka——————————----- D, BEORREL VBB ESI I DEEZ
JASA B T SN,
AnnSt—————7 T AR = IR 1 I >
Comst T e AR T A5 — HATEOME, B2, 4
Biocs REFRDINT 2 — ¥ L& iR R E OB
JRSSC B LIV TIRTHIISh o TV B b Tt
E 7: C - py) = S >
( ©) l, 5BOBHDPLETHHLEEZTVD,
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FORMULATION OF ASYMMETRIC AGGLOMERATIVE
HIERARCHICAL CLUSTERING AND GRAPHICAL
REPRESENTATION OF ITS RESULT

Hiroshi Yadohisa *

* Department of Mathematics and Computer Science, Kagoshima University, Kagoshima
890-0065, Japan

Hierarchical clustering algorithms are generally based upon a (dis)similarity that is assumed to be
symmetric between object pairs. However, the (dis) similarity used in actual analysis is asymmetric.
Therefore, to analyze the asymmetric (dis) similarity data the researcher must perform a somehow
symmetrization of his original proximity values in the beginning. On the other hand, the idea that
the asymmetry has elemental meaning and the researcher must analyze the data given by using
algorithm depending on the asymmetry was suggested. Hubert (1973) proposed “min and max
clustering” for the asymmetric similarity. He symmetrized the data matrix in the beginning and
analyze using the “min and max clustering algorithm”. Fujiwara (1980) extend the Hubert’s (1973)
algorithm. He suggested the researcher should not perform symmetrization and should analyze
the original asymmetric data matrix. Algorithms proposed in these two papers were extended the
single linkage algorithm and the complete linkage algorithm to the asymmetric clustering algorithm.
Okada and Iwamoto (1996) proposed the weighted average algorithm for asymmetric (dis) similarity.
In those papers, they defined algorithms by deciding two steps, (i) selects the objects to be combined
and (ii) updates the (dis) similarity between the objects, and not proposed uniformly.

In this paper, we define an extended updating formula to handle a profusion of asymmetric
hierarchical clustering algorithms uniformly in the same manner as the symmetric one by Lance and
Williams (1967). Extended dendrogram for representation of the result of analysis for asymmetric

data is also proposed.

Key words: Asymmetric clustering, Asymmetric similarity, Dendrogram
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