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Introduction Some background about text clustering
A new research problem?
An idea for solving the conceptual clustering problem

Some background: textual information clustering

o Full text clustering
e Goals: split documents into semantically related collections or
recreate known partitioning
e Input: usually full text of the input documents
e Output: discovered structure of clusters
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Introduction Some background about text clustering
A new research problem?
An idea for solving the conceptual clustering problem

Some background: textual information clustering

o Full text clustering
e Goals: split documents into semantically related collections or
recreate known partitioning
e Input: usually full text of the input documents
e Output: discovered structure of clusters

o Classification (“clusters” known in advance)

o Goals: establish most probable assignment of first-time-seen
documents
e Output: document-cluster assignments
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Introduction Some background about text clustering
A new research problem?
An idea for solving the conceptual clustering problem

Some background: textual information clustering

What about cluster descriptions? — usually neglected
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Introduction Some background about text clustering
A new research problem?
An idea for solving the conceptual clustering problem

Some background: textual information clustering

Clustering of search results

o Goals: organize search results into groups, describe them to
shorten the inspection time

@ Input: fragments of original documents (“snippets” and titles)

@ Output: groups of semantically related results and their
meaningful descriptions
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Introduction Some background about text clustering
A new research problem?
An idea for solving the conceptual clustering problem

Question

this a new research problem ‘
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Introduction Some background about text clustering
A new research problem?
An idea for solving the conceptual clustering problem

Question

Is this a new research problem?

It seems that the answer is yes; “conceptual clustering” (?)
combines at least two difficult tasks:
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Question

Is this a new research problem?

It seems that the answer is yes; “conceptual clustering” (?)
combines at least two difficult tasks:

@ text clustering (what are similar documents?)

e discovering quality description (what constitutes a correct,
informative description?)
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Introduction Some background about text clustering
A new research problem?
An idea for solving the conceptual clustering problem

Question

Is this a new research problem?

It seems that the answer is yes; “conceptual clustering” (?)
combines at least two difficult tasks:

@ text clustering (what are similar documents?)

e discovering quality description (what constitutes a correct,
informative description?)

Challenges:

@ objective difficulties: language properties (syntax, inflection,
text segmentation), definition of similarity between documents
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Introduction Some background about text clustering
A new research problem?
An idea for solving the conceptual clustering problem

Question

Is this a new research problem?

It seems that the answer is yes; “conceptual clustering” (?)
combines at least two difficult tasks:

@ text clustering (what are similar documents?)

e discovering quality description (what constitutes a correct,
informative description?)

Challenges:

@ objective difficulties: language properties (syntax, inflection,
text segmentation), definition of similarity between documents

@ subjective difficulties: “good” cluster label choice
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Introduction Some background about text clustering
A new research problem?
An idea for solving the conceptual clustering problem

Solving the problem: the idea

Split the process into two independent phases:
@ cluster label candidate discovery,
@ clusters discovery

and combine them to produce the desired effect.

Originally proposed by Vivisimo
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Introduction Some background about text clustering
A new research problem?

An idea for solving the conceptual clustering problem

“classic” clustering

Documents

cluster
A

Clusters

describe

A
Result

Stanistaw Osiriski, Jerzy Stefanowski i i Lingo: Search Results Clustering Algorithm Based on SVD



Introduction Some background about text clustering
A new research problem?

An idea for solving the conceptual clustering problem

“classic” clustering “conceptual” clustering
Documents Documents
cluster pick
cluster ; ;
A Clusters Descriptions
Clusters
‘ describe discard
Result Result Unlabeled
clusters
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The Lingo algorithm

Instantiation of the idea

Lingo: description-comes-first




Lingo: the idea’'s concrete example

Cluster
Labels

Snippet allocation

= Vector Space Model

Querying
= Scoring {%ﬁ

= Term-document
Matrix, SVD

= Phrase
matching
= Pruning

Frequent [y ustering, Linur
phrases | Cluster, Tech eus

Raw snippets

Filtering
Tokenization

= language
= Stemming
= Stop Words

User query

Clustered

i lustering clustering [— !

snippets ! " :

Filtered e l wiem I i
snippets H H

Lingo combines:
@ SVD — successful at finding clusters

@ phrases discovery — usually good label indicators



Overview
Lingo: The algorithm Data preprocessing and cluster label induction
Cluster content discovery and cluster formation

Lingo: data preprocessing and frequent phrase extraction

@ Step 1: Data preprocessing
The usual: stemming (Porter stemmer, Lametyzator), stop words
marking, text segmentation heuristic

@ Step 2: Frequent phrase extraction and cluster label induction
Discover complete phrases in the input text

maximum length term subsequences

occurring at least TERM FREQUENCY THRESHOLD times
do not cross sentence boundaries

no stop words at ends
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Lingo: cluster label induction

Data representation

Term-document matrix A: representation of documents as vectors
of feature weights.




Lingo: cluster label induction

Data representation

Term-document matrix A: representation of documents as vectors
of feature weights.
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Latent semantic structure discovery |

Matrix A is decomposed using SVD to aquire an orthogonal base
in the multidimensional feature space:
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Latent semantic structure discovery |
Matrix A is decomposed using SVD to aquire an orthogonal base

in the multidimensional feature space:
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Cluster label induction

Observation

Cluster label candidates are expressed in the same vector space as
documents in matrix A. One can easily calculate their similarity to
the first k vectors of the base: M = UkTP.




Cluster label induction

Observation

Cluster label candidates are expressed in the same vector space as
documents in matrix A. One can easily calculate their similarity to
the first k vectors of the base: M = UkTP.
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Cluster label induction

Observation

Cluster label candidates are expressed in the same vector space as
documents in matrix A. One can easily calculate their similarity to
the first k vectors of the base: M = UkTP.
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Lingo: cluster content discovery and cluster formation

@ Step 3: Cluster content discovery
Apply Vector Space Model technique to look for documents in
proximity of search labels
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Lingo: cluster content discovery and cluster formation

@ Step 3: Cluster content discovery
Apply Vector Space Model technique to look for documents in
proximity of search labels

O - unassigned

@ Step 4: Final cluster formation
Count the scores for each cluster, sort them, display them



Algorithm’s evaluation

Algorithm’s evaluation

@ Common evaluation difficulties
e Quality of cluster labels subjective and hard to measure

e Many different “good” cluster sets for the same data
o ...

@ Empirical evaluation experiment

e 7 human evaluators (mixed background)
o 4 clustered search results, 2 Polish and 2 English queries
o Questions asked:

o Are cluster labels meaningful?

@ Are document assignments within a group sensible?
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Algorithm’s evaluation

Results of the experiment

@ 70-70% clusters marked as useful

@ 80-95% documents (snippets) matched a cluster's topic
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@ 70-70% clusters marked as useful

@ 80-95% documents (snippets) matched a cluster's topic
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@ Was this experiment informative?
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Algorithm’s evaluation

Results of the experiment

@ 70-70% clusters marked as useful

@ 80-95% documents (snippets) matched a cluster's topic

Questions. . .

@ Was this experiment informative?
e Was it helpful?

Stanistaw Osinski, Jerzy Stefanowski, Dawid Weiss Lingo: Search Results Clustering Algorithm Based on SVD



Algorithm’s evaluation

Results of the experiment

@ 70-70% clusters marked as useful

@ 80-95% documents (snippets) matched a cluster's topic

Questions. . .

@ Was this experiment informative?
e Was it helpful?
e Did it prove anything?
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Thank you. questions?
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