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The centroid algorithm is also referred as the "unweighted
pair group method using centroids' .Two clusters are
merged based on the distance of their centroids (mean,
median, mods),defined as

m; = — X
n .
XEL

WY o e de the momher of date noint helpmomeo to the

cluster

d(Ck9{Ci’Cj})=n:iinj d(ck’ Cl) + n;fﬂj d(Ck, C]) —
" d(C, C;

e D

this definition is equivalent to the calculation of thé squared

Euclidean distance between the centroid of the two clusters

Applying the centroid algorithm to the dataset, the first
stage is still the same as in other algorithm, xi1, and x2 are
merged.

Example : find the cluster of the distance matrix A

X1 X2 X3 X4 X5

X1 l’O 0.5 2.24 3.35 3
%y ¢ 2.5 3.61 3.04
A = X3 0 1.12 1.41
X4 0 1.5

Xg 0
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L Solution: After x;and x; are merged, the distance are:

I d({x1,x2},x3)=0.5[(d(x1,x3)+ (d(x2,x3))] -0.25 d(x1,x2)

“ =2.245
Ii‘ d({x1,%2},%4)=0.5[(d (x1, X} (d(x2,%4))]-0.25 d(x1,%2)
| =3.355

—————— ) A({x1.x21,x5)=0S(d xraxs)+ (d (x2, x50 1-0.25 d(x1.%0)

I =2.895

:-:* And the similarity matrix becomes

|

L

“ Ci x3 X4 X5

I C1[0 '2.245 3.355 2.895]

| A, = X3 0 1.12 1.41

I 7 0 1.5

n s . 0

I At the second stage , x3 and x4 will be merged , and the distances are :

I d({x1,x2},{x3,%4})=0.5(d{x1,%2},X3)+d ({X1,X2},X4)-0.25(d {X3,X4})

i =0.5(2.245+3.355)-0.25(1.12)
“ =2.52

I d({x3,x4},x5)=0.5(1.41+1.5)-0.25(1.12)

“ =1.175

“ And the dissimilarity matrix becomes

[|° . C1 C2 X5
I C1[0 2.52 2.895
“ A3=C, 0 1.175
I s 0
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i At the third stage, x5 will be merged with {x3,xs} and the :;
“ distance is : 8
“ I
’«E ]
;; d({x1,x2},{x3,%4,%5})=(2/3)(2.52)+(1/3)(2.895)-(2/9)(1.175) i|
1‘; =2.384 :l
L | ]
:: And the similarity matrix becomes :i
| ]
“e I
|: X1X2 X3X4Xs B E!
| _ %1%z [0 2.384] i
h A4—x3x4x5 { 0 J |
| ]
| j
;; The whole process of this clustering can be represented by the ”
[ dendrogram i
I |
*~‘°~
L |
l |
: ]
| | ]

: ]
'°'° i
I |
| » )i
I: X1 X2 X3 X4 X5 ::
“~3 ]
: ]
L ]
|| |
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