Chapter 2 Section 7
CLUSTERING ALGORITHMS

BOOK : Semi-Supervised Learning and Domain Adaptation in Natural Language Processing

Author : Anders Soegaard
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HIERARCHICAL CLUSTERING(1)

» What’s the “HIERARCHICAL CLUSTERING” ?

The method of building hierarchies of cluster
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HIERARCHIICAL CLUSTERING(2)

» The method of calculating distance

Single linkage :d(cj,ck)= EmipE d(x,x")
X cj,x Ck

All linkage :d(cj,ck)= max d(x,x")

x€cjx'€cy

Average linkage :d(cj, ¢ ) = %ereﬁx,&k d(x,x")

2
Ward’s method :A(cj, ¢y ) = Liec;ucy, @ (xl- — ijUck) — Ziec, d (xl- = mc,-)
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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/2013/117/07/



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

EXPECTATION MAXIMIZATION

» EM for Gaussian mixture model

1 —(x—p)*
e 202

PO = 2O

1. Set parameter(uq, u,, 0, 0%) at random

2. Compute P(y;|x,0) with j € {1,2} (Baye’s rule)
3. Reestimate uq, uy, 02,04 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




