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Topic extraction, topic labeling and 
semantic-aware topic evaluation

Part I.
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Dataset: Collection of natural language texts, usually issued 
from the internet

Difficulties:
great volumes of data

need to summarize the main 
“ideas”: the topics

most of the literature evaluates 
extracted topics using statistical 
measures, completely short-
circuiting the semantics

ex. the perplexity index [WAL09]
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Learning tasks: topic extraction

labeling topics with names which are 
comprehensible for a human being

using semantic knowledge in the 
evaluation of the topics

Applied 
dimension:

real, strong demand from scientists in 
Social Sciences and Humanities 
(Sociology, Psychology, Linguistics, History, etc.) 

implemented in the forum analysis web-
based platform CommentWatcher
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Proposed solution (1): An alternative to graphical models (e.g., LDA 
[BLE03]): textual clustering

Prerequisites: Translating the data into a vectorial numeric 
space: “bag-of-words”
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stopwords removal
stemming
lemmatisation

presence / absence
term frequency
TFxIDF
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Proposed solution (2): Topic extraction and labeling

Centroids
Textual documents
Topic label candidates

extract frequent complete expressions 
from the original text 

suffix array [MAN93].

Inject the expressions in the document 
space as pseudo-documents

I. Extract topics using an overlapping textual clustering algorithm 
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An extension of Kmeans which authorises 
documents to belong to multiple clusters

OKM [CLE08]

construct the overlapping partition 

Centroids are abstractions of their cluster: topics

II. Label topics using frequent expressions

Calculate similarity and chose the closest one
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Proposed solution (3): 

Underlying 
assumption: 

Statistical measures do not completely emulate 
human judgement of topics [CHA09].

The idea: Map a statistic frequency distributions (a topic) to 
a semantic structure

Use the most pertinent terms attached to a topic

WordNet [MIL95]

concept hierarchy

a concept groups together sets 
of synonyms
Polysemy: a word has multiple 
meanings and a concept is a 
sense of a word

Evaluate the semantic cohesion of topics
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Topic alignment: Determine the most specific subtree which 
contains at least a sens for each of the most 
representative words of the topic

Measures: 

coverage
specificity

Topic fitness 
function: 

ϕ (μ , c)=ωspecspec (μ , c )

+ωcovcov (μ , c)

Proposed solution (3): Evaluate the semantic cohesion of topics 

8



Topic extraction, labeling and evaluation CommentWatcher

 Marian-Andrei Rizoiu Extracting and evaluating topics. CommentWatcher, a forum analysis tool

--> Iteration no 11:
---> Objective function value: 189.154
---> Partitions:
----> Cluster 0 [101]: .............
----> Cluster 1 [90]: ..............
----> Cluster 2 [128]: ......... texte_81 ..............
----> Cluster 3 [192]: ................... texte_81 ....

Result - Cluster description:

-> Centroid[0]: "jours fériés"
-> Centroid[1]: "travailler plus pour gagner"
-> Centroid[2]: "commémoration"
-> Centroid[3]: "histoire de france"

Document “texte_81” on the website 
of the forum

Example of output of the clustering-based topic 
extraction software included in CommentWatcher

French web forum “Y a-t-il trop de commémorations 
en France?”, sur www.liberation.fr

Experiments and 
results:

Economic dataset extracted from the site 
of Associated Press

Reuters, Suall11
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http://www.liberation.fr/
http://ap.org/
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Evaluation of topic labels

Dataset hit+ hit-
Avantage 

rel. hit

AP 0,69 0,65 6,93 %

Suall11 0,75 0,59 28,55 %

Evaluation of topic alignment 
to concept subtrees
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Experimental 
protocol : 

Expert-based, inspired from the literature [CHA09]

French web forum “Y a-t-il trop de commémorations 
en France?”, sur www.liberation.fr

Experiments and 
results:

Economic dataset extracted from the site 
of Associated Press

Reuters, Suall11

http://www.liberation.fr/
http://ap.org/


 Marian-Andrei Rizoiu Extracting and evaluating topics. CommentWatcher, a forum analysis tool

Topic extraction, labeling and evaluation CommentWatcher

CommentWatcher – a web-based platform
for analyzing online forum discussion

Part II.
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Topic extraction, labeling and evaluation CommentWatcher

Applied work – CommentWatcher

User name

Message 
date

Popularity
(side information)

Structural relation
(reply-to)

Discussion forum analysis platform

Difficulties:

Most existing tools do not 
treat the social network 
aspect of forum data 
[AME12, GUI13]

Lack of benchmark forum 
datasets

The structure of the hosting 
websites changes constantly 

Licensing problems with the 
content of forums
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Topic extraction, labeling and evaluation CommentWatcher

General objective:

Our proposal: CommentWatcher

two types of users

Researcher: construct discussion forum datasets, 
analyze the evolution of discussion topics

Plateforme Web opensource (GPLv3)

4 tasks:

Forum analyst: study the discussion topics and user 
interaction

Retrieve data from internet 
(meta-parser)

Topic extraction

Topic visualization as an 
expression cloud and 
temporal evolution

Visualization of the underlying 
social network
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Topic extraction, labeling and evaluation CommentWatcher

Module I. Data fetching

Meta-parser, independent from the 
structure of web pages

Support for new websites via 
definition files

Search for supported forums via web 
querying and support for “mass 
fetching”

Module II. Topic extraction

3 algorithmes supportés :

Topical Ngrams (Mallet [MCC02])

CKP [RIZ10]

Dynamic Topic Models  [BLE06] 
(in development)
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Topic extraction, labeling and evaluation CommentWatcher

Module III. Visualizers

Expression cloud for each topic

Temporal evolution by forum and by 
website

Evolution of the popularity of a topic

Social network modelled as a 
multigraph
Vertexes: the users; Arcs: the 
messages associated with the 
topics
Based on the citation relation
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Topic extraction, labeling and evaluation CommentWatcher

Video Demonstration
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Presentation website : http://mediamining.univlyon2.fr/commentwatcher

http://mediamining.univ-lyon2.fr/commentwatcher
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Topic extraction, labeling and evaluation CommentWatcher

Conclusion

Perspectives

Adding support for temporal topic extraction and adapted 
visualization
Integrating the calculation of social network measures

Evolving the visualization from the current client side (applet) 
towards server side

Mapping hierarchies of topics (hLDA) on hierarchies of concepts

A framework for topic extraction and labeling using a textual 
overlapping clustering
Topic semantic evaluation using a topic – concept mapping

CommentWatcher – an opensource web-based platform for 
discussion forum analysis
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Topic extraction, labeling and evaluation CommentWatcher

[BLE03] David M. Blei, Andrew Y. Ng and Michael I. Jordan, Latent dirichlet allocation (2003), 
in: The Journal of Machine Learning Research, 3(993--1022)
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