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CS 6120/CS4120: Natural Language Processing

Instructor: Prof. Lu Wang
College of Computer and Information Science

Northeastern University
Webpage: www.ccs.neu.edu/home/luwang

Brown Clusters

Brown Clusters -- Unsupervised Brown Clustering Algorithm

Example Clusters

http://www.ccs.neu.edu/home/luwang
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Intuition

Formulation

!

!
Corpus

Formulation

Emission Probability! Transition Probability!

!

!
Corpus
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Difference from HMM: each word can be labeled as one class!

C(I)=1, C(ate)=C(drank)=2
C(guava)=C(pepsi)=3, C(and)=4

e(I|1)=1, e(ate|2)= e(drank|2)= 0.3
e(guava|3)=e(pepsi|3)=0.1, e(and|4)=1
q(1|0)=0.2, q(2|1)=0.4, q(3|2)=0.3, q(4|3)=0.1, q(2|4)=0.2

C(I)=1, C(ate)=C(drank)=2
C(guava)=C(pepsi)=3, C(and)=4

e(I|1)=1, e(ate|2)= e(drank|2)= 0.3
e(guava|3)=e(pepsi|3)=0.1, e(and|4)=1
q(1|0)=0.2, q(2|1)=0.4, q(3|2)=0.3, q(4|3)=0.1, q(2|4)=0.2

The Model Scoring a Partition: Quality (C)
N is the number 
of words in the 
corpus
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Proof Proof

Proof Proof

A First (Naïve) Algorithm A First (Naïve) Algorithm
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A First (Naïve) Algorithm

Calculate everything on-the-fly!

Store word transitions!

A Second Algorithm 

A Second Algorithm 

More Information on Implementation

• Video: 
https://www.youtube.com/playlist?list=PLO9y7hOkmmSEAqCc0wrNB
rsoJMTmIN98M

• And an application for Named Entity Recognition (NER)

https://www.youtube.com/playlist?list=PLO9y7hOkmmSEAqCc0wrNBrsoJMTmIN98M

