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CLUSTERING

@ Partition data into K disjoint groups

@ Compression or Quantization
o Compress n points into K representatives/groups

@ Visualization or Understanding

o Taxonomy: Animals Vs plants Vs Microbes, Science Vs Math Vs
Social Sciences

o Segmentation: different types of customers, students etc. Find
natural groupings in data

@ What this does not include: items belonging to more than one type



EXAMPLES

How many clusters?



EXAMPLES

00'0
>Y B
oe ®0°

How many clusters?



EXAMPLES

@ o'c
Y B
oo 00°

How many clusters?



EXAMPLES

How many clusters?



SOME NOTATIONS

@ Kary clustering is a partition of xy, . . ., x; into K groups
@ For now assume the magical K is given to use
@ Clustering given by Cq, .. ., Ck, the partition of data points.

@ Given a clustering, we shall use c(x;) to denote the cluster identity
of point x; according to the clustering.

@ Let n; denote |Cj|, clearly Z]K: 1 =1,



CLUSTERING CRITERION

O Minimize within-cluster scatter

K
M=% 3 |xs x5

j=1 xs,xteC]-

@ Maximize between-cluster scatter
My= Y Ixs—xi3

Xs,X¢:C(Xs ) #EC(X¢t)
© Minimize weighted within-cluster variance: r; = nl] D xeC; X
K
2
M=) 1 ) |x -1,
=1 xeC
O Maximize smallest between-cluster distance

My= min  |xs—x|3
XS,Xt:C(XS)#:C(Xt)

@ Minimize largest within-cluster distance

M, = max max ||xs — XtH%
je[K] xs,x:€C;



CLUSTERING CRITERION

6 Minimize within-cluster average scatter
K 1 )
M = Z — Z [xs = x5
j=1 n] xS,xteCj
/ Minimize within-cluster variance: r; = nl] D xeC; X
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How different are these
various criterion?



