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Topic extraction, labeling and evaluation

Part l.

Topic extraction, topic labeling and
semantic-aware topic evaluation
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Topic extraction, labeling and evaluation

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

Nouvelle hausse du prix du tabac en
juillet, jusqu'a 7 euros le paquet de
cigarettes

Difficulties:
= great volumes of data

-» need to summarize the main
“ideas”: the topics GG
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Topic extraction, labeling and evaluation

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

= implemented in the forum analysis web-
based platform CommentWatcher
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Topic extraction, labeling and evaluation

Proposed solution (1):

Prerequisites:

Documents
(plain text)

Y,

—

—»< stemming

lemmatisation
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> Preprocessing —»

stopwords removal

An alternative to graphical models (e.g., LDA
[BLEO3]): textual clustering

Translating the data into a vectorial numeric
space: “bag-of-words”

eﬁ‘ Translation to
N numeric —
represeptation
Preprocessed |
documents Lo
/// Data in the Numeric
- Vectorial Space
. presence / absence

term frequency
TFxIDF
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Topic extraction, labeling and evaluation

Proposed solution (2): Topic extraction and labeling

|. Extract topics using an overlapping textual clustering algorithm

OKM [CLE0g] An extension of Kmeans which authorises
documents to belong to multiple clusters

=> construct the overlapping partition
=> Centroids are abstractions of their cluster: topics

Il. Label topics using frequent expressions

=> extract frequent complete expressions
from the original text

Suffix array [MAN93].

= |nject the expressions in the document

space as pseudo-documents ® Centroids
T B Textual documents
= Calculate similarity and chose the closest one @ Topic label candidates
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Topic extraction, labeling and evaluation

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

Underlying Statistical measures do not completely emulate
assumption: human judgement of topics [CHAO09].
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 muiltiple
meanings and a concept is a
sense of a word
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Topic extraction, labeling and evaluation

Proposed solution (3):

Topic alignment:

Evaluate the semantic cohesion of topics

Determine the most specific subtree which

contains at least a sens for each of the most
representative words of the topic

Measures: <
Coverage natural < o
specificity resource programming

data
structure

metal
mining

Topic fitness
function:

boolean real

integer

¢(u,c)=w,, spec(u,c)
+m_ cov(u,c)

— —. — — — — — —"_— —

, “learning” 0.06 , “error” 0.02 ...)
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Topic extraction, labeling and evaluation

Experiments and Reuters, Suall11

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

Economic dataset extracted from the site
of Associated Press

/’> ltera_t/oq no 11: ) \ ¥ souvenirs, souvenirs
-—> ObjeCtIVG function value: 189.154 Quand j'étais jeune je trouvais ca un peu ennuyeuy ; d'ailleurs
---> Partitions: je |‘|e|m":.-' intéressais guére. Mais quand j'ai ijé-zl-?-L|'v'e|‘t
vecla ees passant, j'ai compris toute |a charge
----> Cluster 0 [101]: ............. sl b i p bt
ymbolique et la prévention de l'oubli que revétent ces
----> Cluster 1 [90] .............. commemorations|, Oh! bien sdr Giscard nous avait fait le coup
----> Cluster 2 [128] texte 81 du 8 mai pour &tre moderne | Mais curieusement j& ne crois
'_ """"" S pas qu'il faille supprimer la plupart des fétes nationales (par
----> Cluster 3 [192] ------------------- teXte_81 exemple la libération des camps ; l'appel du 18 juin...). C'est
[I'histoire de France] et c'est[Ihistoire des Francais| Hier c'était la
B8 commeamaoration) de la sinistre nuit de cristal. Si on ne célébrait
Result - Cluster descr/ptlon. pas de tels événements, on supprimerait |a mémoire collective,
Ce n'est pas de décreter plus jamais ¢a | C'est ce qui se disait
-> Centroid[O]: "iours fériés" apres 1;:"1:. C'eStfu c-:iqt::alire de r:-l'v'i'v';ar la |j1|ém-:-ire, JLIIII. |_;|:eu
: .n : " comme la flamme du soldat inconnu, méme si les surréalistes
- Centl’OI.d[1]. "travallle,r p/US Qour"gagner avaient d'autres approches, C'est peut &tre ca le sens des
-> Centf'OId[Z].' commemoration commemorations| : un rempart de mémoire contre la barbarie |
-> Centroid[3]: "histoire de france" : ! : &
Signaler au moderateur Repondre
Example of output of the clustering-based topic Document “texte_81” on the website
extraction software included in CommentWatcher of the forum
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Topic extraction, labeling and evaluation

Experiments and Reuters, Suall11

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

Economic dataset extracted from the site
of Associated Press

Experimental Expert-based, inspired from the literature [cHAo9]
protocol :

Topic Label Quality on Reuters

100%

o]
—
P
Pe—————
P
P————
P—————

= = Avantage
gfiirage Dataset hit,  hit. col. it

AP 0,69 0,65 6,93 %
Suallll 0,75 059 28,55 %

Pres./Abs. I TF IDF TFxIDF . . .
R " Evaluation of topic alignment

Evaluation of topic labels to concept subtrees
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CommentWatcher

Part Il.

CommentWatcher — a web-based platform
for analyzing online forum discussion
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Applied work — CommentWatcher

Discussion forum analysis platform

User name

pour avoir des Mponses concemant Lespionnage de |,Europe il suffit de demander a nos amis

Iaiz, ils sont copain comme cochon .|l faut que les anglais sortent de | Europe
Message
*5 Répondre N pE Partagez
date

Isabelle Forger
IF 2T Fans

Difficulties:

- Most existing tools do not _ Popularity ==
(side information)

treat the SOClaI network ISATELIR DU HUFFPOST @
aspect of forum data
[AME12, GUI13] “Video Not Avatable

This video has not been made available in your country by the owner” lis devraient prendre
axemple surles "joumaux”, 4 la NSA 777 (au moins eux ilz zavent garder les infos secrétes)

+ Répondre T— S

=» Lack of benchmark forum Lo st |t
datasets @ :;;_c;:oa-::n"un sourd, un muet chantait, I'aveugl @

# The Structu re Of the hosting Ecouter sux portes, et regarder par les trous de semures est ca du temorisme?

. *+ Répondre Partagez
WebSiteS Changes ConStantIy StrUCturaI relatlon SUPER UTILISATEUR DU HUFFPOST
. ] . (reply'tO) XenoPhil @
=» Licensing problems with the

content of forums Alors OUL dane o cas oa sont bin dos levoretes

Drailleurs, rien d'étonnant a cela, les USA sont ou ont &té demiére quasiment tous les
temorstes comme Banladen, ks rebelles syrens, ke Mossad, Jundollah en Iran etc etc
ate

*+» Répondre N [pen Partagszr
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CommentWatcher

General objective: two types of users

Forum analyst: study the discussion topics and user
interaction

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

Our proposal: CommentWatcher
Plateforme Web opensource (GPLv3)

4 tasks:

=» Retrieve data from internet
(meta-parser)

=» Topic extraction User Web Interface

=» Topic visualization as an
expression cloud and
temporal evolution

=» Visualization of the underlying
social network
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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 Il. Topic extraction

3 algorithmes supportés :
=» Topical Ngrams (Mallet [MCC02])

- CKP [RIZ10]

=» Dynamic Topic Models [BLEO06]
(in development)

CommentWatcher

HTML

Bulk Download

PAGE

Showing

JAVA
OBJECTS

Configuration of classification

—Parameters of the classification algorithm

Classification algorithm : Epssile=1R =111

Mumber of groups :
Update time (min):

A

Language m

Start classification
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CommentWatcher

Module Illl. Visualizers

@ Topics [ Topic7 Nombre max de phrases clées: [30
V] Topic3 [v] All Topics
[Top 3 sllez voir futsnor PriX reel mememanire tres juste telephone portable ~rmm
suivre dpi ds logiciel libre merde marketing cercic vicicux pemssio= faire cONdaMNer sosesoss e: Bertrand Burgalat : pourquoi je souti
juif malien b= vou enregistrement pirate -« telephone rose faut voir o8 h
ete ferme definitivement ==e=s== ~ monde numerique —- e some 125
—— iz ME@Me facon fils etait ado grand monde —— extreme droite exception culturelle o ’
e wius UStE FEPALIiON blue ray fTopic 10: 77 Nouvelles technologies «—— | 1
i P v g licence creative u ’ \
dernier album nouvelle generation == grande echelle grand monde —- heure actuelle —- Al/s,.a J\! A
. . f o e - X
mechants pirates rerict=«t telechargent jamais -— wurw oo helle lurette existe deja serit inieressan el
. . <3 <3 ‘g s <5 Vs
sersittemps sveies ontenu protege monde reel deputes godillots s=ss= domaine public b, b, “, 4, 4, N
2 2 2 % 2
s gou ge prive = boansides debat parlementaire telecharger illegalement supports physiaues ‘30% ‘)00& 900& V\’OO& 909&

§ I
e Bl VAN ey

=» EXxpression cloud for each topic

=» Temporal evolution by forum and by
website

=» Evolution of the popularity of a topic

= %O

ickys4 -Zirul- - Bodhisatiiaza Cordﬂ}"’@bti.q

Clark Gaybeu

(N

madty

~hkdl-

Bambite

\
Do uwﬁhctte
Aloustte34

Fog (\J\ET’ =

/
Victor Pachtrogp

jeremielefevre

=» 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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CommentWatcher

Video Demonstration

Video demonstration

Marian-Andrei Rizoiu, Adrien Guille, Julien Velcin

"_".:{'._T](: UnivzRsIT D= LYON UNIVERSITE LYON 2

Presentation website : http://mediamining.univ-lyon2.fr/commentwatcher
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Conclusion

- 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

Perspectives

- Mapping hierarchies of topics (hLDA) on hierarchies of concepts

= Adding support for temporal topic extraction and adapted
visualization
- |ntegrating the calculation of social network measures

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