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Drawbacks of K-means

* The qualities of clusters may be different
because of initial centroids and the value of K

* The centroid of a cluster may be unduly
iInfluenced by documents that only marginally
belong to the cluster (outliers)
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Concepts of CBC algorithm

« CBC (Clustering By Committee) algorithm

— It initially discovers a set of tight clusters (high
intra-group similarity), called committees

— The committees are well scattered in the
feature space (low inter-group similarity)

— The number of clusters is not fixed

— The centroids do not change while adding a
document to a cluster



Visualization of CBC algorithm

« Step 1. Find top-similar documents




Visualization of CBC algorithm (cont.)

» Step 2. Find committees
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Visualization of CBC algorithm (cont.)

Find committees

[candidates] :

[committees]
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If one’s similarity to the centroid of each
committee previous added to C is below
a threshold, add itto C
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Visualization of CBC algorithm (cont.)

|dentify residue documents (1)
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Visualization of CBC algorithm (cont.)

|dentify residue documents (2)
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Visualization of CBC algorithm (cont.)

Find committees recursively (3)
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Visualization of CBC algorithm (cont.)

» Step 3. Assign documents to clusters
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Representation

* Represent a document as a mutual information

vector Mi(e) = (mi,, mi, ..., mi,,) where mi,is
the mutual information between document ¢ and

feature /', which is defined as

Cof
mi, =log N ,Where N = ZZCU
i
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Representation (cont.)

« Compute the similarity between two documents
e; and e; using the cosine coefficient
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Observations of CBC’s experimental results

|t determines the number of committees
automatically and produce high qualities of
clusters

* |t spends most of time to find committees
* The number of committees is usually large

* |t is suitable for clustering events rather
than topics as a result of committees
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HAC-based improvement

» Bottom-up clustering (hierarchical clustering)

« Start with committees (their means) and
group the most similar ones

Stop grouping

Committees ¢ ) C3 Cy Cs Ce ¢y Cg



Results of HAC-based improvement

* The executing time is long while there are
a lot of committees

» By observing final clusters, we would find
that some clusters are too large

* Itis a critical issue to decide the final
number of clusters
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Topic detection

« Maximum vector difference
— A simple and efficient method

.
.
\\
. ® -
/,’ o ® .‘
.
® ®
® ® ® - __--
e ® e ® © « T
e
- o e ® :o.
) e ) ()
® ® ’ ® o ©
® ° C o e _oe
) e X
R
N
° e
® . )
® ®
e oo ®
\
1 C \ N [ ] .
| N ~
L% >o< °® RS °
, .
.. \\\ . .
Ld ®

’
’
’
’
’
\ e
A .
’
’
.
’
’
.
’
,
’
.
(3 .
.
.
\ - .
\ ’ S~ e
\ ’ ~~_ _-
@ ) T -
~< -7

topic = feature(max(d.)) ,where d. is an entry of d
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Conclusions & Demos

* |t takes much time to executing CBC
algorithm, but we can get good clusters

» Clusters produced by CBC exhibit events
and topics were shown after HAC-based
improvement

* “Maximum vector difference” for labeling
clusters generates qualitatively feasible
results in reasonable time
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