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WHAT IS DATA CLUSTERING?

* [T MAY BE DEFINED AS A
GROUPING OF SIMILAR
OBJECTS IN A DATASET.

* NO FREE LUNCH THEOREM: NO
ONE METHOD OF CLUSTERING
WILL WORK FOR EVERY CASE.




DIFFERENT TYPES OF DATA CLUSTERING

e CONNECTIVITY-BASED CLUSTERING (HIERARCHICAL CLUSTERING)
» CENTROID-BASED CLUSTERING

 DISTRIBUTION-BASED CLUSTERING

e DENSITY-BASED CLUSTERING



DATA CLUSTERING IN THE REAL WORLD

* BIOLOGY

o CITY PLANNING

* EARTHQUAKE STUDIES
e INSURANCE

e LIBRARIES

* MARKETING

e THE WORLD WIDE WEB
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THE ASSIGNMENT STEP
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THE UPDATE STEP
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THE KMEA

» DOES USING THE KMEANS A
OPTIMUM WILL BE FOUND?2
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VIEW THE DATA IN R

> STR(CLUSTERDATA)

'DATA.FRAME": 827 OBS. OF 4 VARIABLES:

$ ATTR 3:NUM 17.706 -11.325 -0.183 -7.041 -0.968 ...
$ ATTR 4:NuM 7.21-5.57 -1.42 3.72 10.03 ...

$ATTR 1:NuM 11.158 27.671 -0.931 35.427 -15.052 ...
$ ATTR 2: NUM 6.4979 3.1331 0.0299 1.777 24.0318 ...



PLOT THE DATA




KMEANS QUALITY METRIC

K-Means quality metrics

clusters




FIND THE CENTERS

PLOT(CLUSTERDATA)
> CLUSTERDATA.BMEANS <- KMEANS(CLUSTERDATA, CENTERS = 6)
> #K-MEANS CLUSTERING ABOVE

> #SHOW THE CENTERS
>

> CLUSTERDATA.BMEANS$CENTERS

ATTR. 1 ATTR 2 ATTR 3 ATTR 4
1-14.924504 25.369178 0.5038865 9.995796
2 -3.297940 -7.638349 -0.8349637 -4.348270
3 23.865671-7.724028 34.2889051 -23.681296
4 19.079821 -9.144853 29.5052470 -25.695706
5 9.112023 7.603083 16.9043424 7.455988
6 29.209084 6.257228 -10.2067502 -2.278471



SEPARATE THE ESTIMATED CLUSTERS

o USE THE CENTERS AND THE KMEANS ALGORITHM ALONG WITH THE PLOT FUNCTION TO SHOW
THE SEPARATION IN THE DATA



CLUSTER |
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CLUSTER 3
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AUTO MPG DATASET
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EXAMPLE OF VARIABLE ISOLATION
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CONCLUSION

e NO FREE LUNCH!

* THERE MAY BE A BETTER WAY
TO WORK WITH THE DATA

« KMEANS IS USEFUL IF YOU
ALREADY HAVE AN
INCLINATION TO THE NUMBER
OF CLUSTERS IN THE DATA SET.




SUMMARY

e DEFINE CLUSTERING
e WHAT IS DATA CLUSTERING?

e LIST DIFFERENT TYPES
 PRACTICAL APPLICATIONS FOR CLUSTERING
 WHAT IS KMEANS/ THE KMEANS ALGORITHM ¢
e R STUDIOS IMPLEMENTATION

« UNKNOWN
e AUTO MPG

e ANALYSIS & RESULTS
e CONCLUSION
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