
CLUSTERING

* FIND SUBGROUPS / CLUSTERS IN DATASET

* NEED TO DEFINE SIMILARITY ( DISSIMILARITY

* EXAMPLES

MARKET SEGMENTATION

- DIFFERENT PLANS FOR

DIFFERENT CLASSES IGROOPS
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K - Means setting
-

* N points in Rd space

* Ci : set of points in ith cluster
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WHICH CLUSTERING IS

BETTER S WHY ?
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H brood CLUSTERING : WITHIN CLUSTER

VARIATION IS SMALL

( wcv )

*

Objective
: min ( ÷EwcvCCiD )
G) Cz . - CK

t .
Total Ww is as small as

possible
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K-MEANS ALGORITHM
-

* Randomly assign
cluster # Cl

,
. . K ) to

every point
.

* Iterate till convergence
:

* For each cluster Ci compute

centroid ( mean over points in Ci

over
'd ' dimensions

* Assign each observation to cluster

whose centroid is closest
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WHY K - MEANS WORKS ?

-

wcvcci ) =

,
÷ ,

AE
,
Eec ! Ka - ab " :

. .
- ①

aeifrdlentroid for ith cluster

= I E da

Kil AE Ci

ri . Rewrite ① as :

W Cucci ) = 2£ ,
Haa - hill ?
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k-Means gives
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HIERARCHICAL CLUSTERING
-

* Clustering for
' ' all "

# of clusters .

* no need to
'

pre - specify
'

II like

K - means .



HIERARCHICAL CLUSTERING
-

Dendogram
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HIERARCHICAL CLUSTERING
-

* Start with each point in our cluster

II. Identify closest 2 clusters → merge

Dendogram
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HIERARCHICAL CLUSTERING
-

* Start with each point in our cluster

* Identify closest 2 clusters → Merge
Repeat

Dendogram
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HIERARCHICAL CLUSTERING
-

* Start with each point in our cluster

* Identify closest 2 clusters → Merge
Repeat

Dendogram
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HIERARCHICAL CLUSTERING
-

* Start with each point in our cluster

* Identify closest 2 clusters → Merge
⇐ Repeat

* End when all points in single cluster
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HIERARCHICAL CLUSTERING
-

1- -
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HIERARCHICAL CLUSTERING
-

I
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HIERARCHICAL CLUSTERING
-
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JOINING CLUSTERS ILINKAGES
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COMPLETE SINGLE CENTROID
-
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CLUSTER DISSIMILARITY CENTROIDS
DISSIMILARITY




