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HIERARCHICAL CLUSTERING(1)

 What’s the “HIERARCHICAL CLUSTERING” ?
The method of building hierarchies of cluster

Together two data points which have shortest distance one by one



HIERARCHIICAL CLUSTERING(2)

 The method of calculating distance

Single linkage :𝑑 𝑐௝, 𝑐௞ = min
𝒙∈௖ೕ,𝒙ᇲ∈௖ೖ

𝑑(𝒙, 𝒙ᇱ)

All linkage :𝑑 𝑐௝, 𝑐௞ = max
𝒙∈௖ೕ,𝒙ᇲ∈௖ೖ

𝑑(𝒙, 𝒙ᇱ)

Average linkage :𝑑 𝑐௝, 𝑐௞ = ଵ
஼
∑𝒙∈௖ೕ,𝒙ᇲ∈௖ೖ 𝑑(𝒙, 𝒙

ᇱ)

Ward’s method :∆ 𝑐௝, 𝑐௞ = ∑௜∈௖ೕ∪௖ೖ 𝑑 𝑥௜ − 𝑚௖ೕ∪௖ೖ

ଶ
− ∑௜∈௖ೕ 𝑑 𝑥௜ − 𝑚௖ೕ

ଶ
− ∑௜∈௖ೖ 𝑑 𝑥௜ − 𝑚௖ೖ

ଶ



𝑘-MEANS

 What’s the “𝑘-means” ?

1. randomly select k data points 

2. alternate all data points to their nearest centroid (E-step)

3. Compute the actual centroids of these clusters (M-step)

4. GO TO 2STEP

SAMPLE PAGE ➞ http://tech.nitoyon.com/ja/blog/2013/11/07/k-means/

http://tech.nitoyon.com/ja/blog/2013/11/07/k-means/


EXPECTATION MAXIMIZATION

 EM for Gaussian mixture model

𝑃 𝑥 =
1
2𝜋𝜎

𝑒
ି ௫ିఓ మ

ଶఙమ

1. Set parameter(𝜇ଵ, 𝜇ଶ, 𝜎ଵଶ, 𝜎ଶଶ) at random

2. Compute 𝑃(𝑦௝|𝑥, 𝜃) with 𝑗 ∈ {1,2} (Baye’s rule)

3. Reestimate 𝜇ଵ, 𝜇ଶ, 𝜎ଵଶ, 𝜎ଶଶ from distribution

4. Apply the model to data

5. Exit after convergence (if not GO TO STEP2)



EVALUATING CLUSTERING ALGORITHMS

 F-measure
Defined as Harmonic means of precision and recall

 V-measure
Defined as Harmonic means of homogeneity and completeness


