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Clustering durch Varianzminimierung (k=2)
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k-means (k=2)
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k-means (k=2)
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k-means (k=2) alternativer Ablauf
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Kosten ?

12
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Erzeugte Clusterings Dist(μ,1) = |8.0 – 7.0| + |6.75 – 7.0| = 1 + 0.25 = 1.25

Dist(μ,2) = |8.0 – 8.0| + |6.75 – 7.0| = 0.2511

10

9

8

8
Dist(μ,2)  |8.0 8.0|  |6.75 7.0|  0.25

Dist(μ,4) = |8.0 – 9.0| + |6.75 – 7.0| = 1.25

Dist(μ 3) = |8 0 – 8 0| + |6 75 – 6 0| = 0 758

7

6

1 2 3

4

Dist(μ,3)  |8.0 8.0| + |6.75 6.0|  0.75

TD2(C1) = 3.75

5

4

3
7

Dist(μ,5) = |3.25 – 5.0| + |4.0 – 1.0| = 1.75 + 3 = 4.75

Dist(μ,6) = |3.25 – 3.0| + |4.0 – 2.0| = 0.25 + 2 = 2.25

1 2 3 4 5 6 7 8 9 10 11 12

1

2

5

6 Dist(μ,7) = |3.25 – 4.0| + |4.0 – 3.0| = 0.75 + 1 = 1.75

Dist(μ,8) = |3.25 – 1.0| + |4.0 – 10.0| = 2.75 + 6 = 8.75

μ = (3.25 / 4.0)

μ = (8.0 / 6.75)

TD2(C2) = 107.25

TD2 = 107.25 + 3.75 = 111
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Alternatives Clusterings Dist(μ,1) = |6.3 – 7.0| + |4.7 – 7.0| = 0.7 + 2.3 = 3.0

Dist(μ,2) = |6.3 – 8.0| + |4.7 – 7.0| = 1.7 + 2.3 = 4.011

10

9

8

8
Dist(μ,2)  |6.3 8.0|  |4.7 7.0|  1.7  2.3  4.0

Dist(μ,3) = |6.3 – 9.0| + |4.7 – 7.0| = 2.7 + 2.3 = 5.0

Dist(μ 4) = |6 3 – 8 0| + |4 7 – 6 0| = 1 7 + 1 3 = 3 08

7

6

1 2 3

4

Dist(μ,4)  |6.3 8.0| + |4.7 6.0|  1.7 + 1.3  3.0

Dist(μ,5) = |6.3 – 5.0| + |4.7 – 1.0| = 1.3 + 3.7 = 5.0

Dist(μ 6) = |6 3 3 0| + |4 7 2 0| = 3 3 + 2 7 = 6 05

4

3
7

Dist(μ,6) = |6.3 – 3.0| + |4.7 – 2.0| = 3.3 + 2.7 = 6.0

Dist(μ,7) = |6.3 – 4.0| + |4.7 – 3.0| = 2.3 + 1.7 = 4.0

TD2(C1) = 136
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Dist(μ,8) = |1.0 – 1.0| + |10.0 – 10.0| = 0

( )

μ = (1.0 / 10.0)

μ = (6.3 / 4.7)

TD2(C2) = 0

TD2 = 136
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Kosten ?

12

11

Optimales Clustering Dist(μ,1) = |6.6 – 7.0| + |7.4 – 7.0| =0.4 + 0.4 = 0.8

Dist(μ,2) = |6.6 – 8.0| + |7.4 – 7.0| = 1.4 + 0.4 = 1.811

10

9

8

Dist(μ,2)  |6.6 8.0|  |7.4 7.0|  1.4  0.4  1.8

Dist(μ,3) = |6.6 – 8.0| + |7.4 – 6.0| = 1.4 + 1.4 = 2.8

Dist(μ 4) = |6 6 – 9 0| + |7 4 – 7 0| = 2 4 + 0 4 = 2 8

8

8

7

6

Dist(μ,4)  |6.6 9.0| + |7.4 7.0|  2.4 + 0.4  2.8

Dist(μ,8) = |6.6 – 1.0| + |7.4 – 10.0| = 5.6 + 2.6 = 8.21
2 3

4 TD2(C1) = 86.8
5

4

3 Dist(μ,5) = |4.0 – 5.0| + |2.0 – 1.0| = 27

( )

1 2 3 4 5 6 7 8 9 10 11 12

1

2
Dist(μ,6) = |4.0 – 3.0| + |2.0 – 2.0| = 1

Dist(μ,7) = |4.0 – 4.0| + |2.0 – 3.0| = 1
5

6

μ = (4.0 / 2.0)

μ = (6.6 / 7.4)

TD2(C2) = 6

TD2 = 86.8 + 6.0 = 92.8

Übung zur Vorlesung Knowledge Discovery in Databases

SchlussSchluss
• Merke:

– K-means konvergiert meist nur gegen lokales 
MinimumMinimum

– K-means ist abhängig von der Reihenfolge der 
Z d d d i iti l P titi iZuordnung und der initialen Partitionierung

– K-means ist anfällig gegen Rauschen

– K-means ist trotzdem das zur Zeit populärste p p
Clustering Verfahren in der Industrie und auch in 
weiten Teilen der Wissenschaft.
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