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|. The Problem :

"The universe (which others call the Library) is
composed of an indefinite and perhaps infinite
number of hexagonal galleries, with vast air shafts
between, surrounded by very low railings. From any of
the hexagons one can see, interminably, the upper and
lower floors."

-- The Library of Babel, Jorge Luis Borges
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[IDC Report“The Expanding Digital Universe”, 2007]
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The Observatorium THE
OBSERVATORIUM

Real-time monitoring of multi-level network structures for the study of knowledge generation and opinion dynamics in
the Internet
Internet has become the main medium for social systems ; Start
that interactively exchange ideas and opinions, generating Th
and sharing knowledge worldwide. Networks such as eseus
communication and social networks are used to inform and : : . Team
exchange arguments, nerating opinions concemning

.
socially relevant domains, such as politics, economics or 3 S Workln,g Pamrs

culture. These knowledge generation systems are sustained

by blogs, news web pages, opinion articles proposed by ' SOﬁware
journalists, politicians, and other interactive network i - ECCS2OIOCO ﬁ

structures. Such systems are characterized by its constant

change in the way they appear, evolve, and disappear being d ’ s Complex Sys-tems Studies
substituted by new communication structures. Knowledge ' .

and opinion systems are complex given the intricacy of the N

different levels of network structures partic ing in its ' . — Show pagesource

dynamics, such as communication networks, social ) . Old revisions

networks and knowledge networks composed by topics and : _ ' ' Recent changes

linguistic concepts. These networks are all composed of ‘ Backlinks

many interconnected and interde ient components, . e Index

which grow without centralized control concerning the ' Login

physics of information diffusion.
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|. The Problem :

® Challenge: understand how and what are people
discussing, what are their interests, subjects,
opinions, arguments, communication structure

® Difficulty: Elusiveness of information.

® Goal: characterise opinion dynamics extracted and
deduced from large and diverse data
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2. Our Approach ~

® Automatic categorisation of text from linguistics,
natural language, statistics and information retrieval.
Strategies:

® regression models

® Bayesian approaches

® nearest neighbour classification
® neural networks

® hierarchical clustering [Miao and Qiu, 2010] [Solé et al., 2010]
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2. Our Approach

Human intervention!
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Monitoring topic trends from on-line media

General methodology for acquiring and processing text documents from the Internet

HTML Retrieval

HTML Doc

HTML Processing

v

‘ TXT Doc |

Classification Process

' Graph Inclusion Q
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Monitoring topic trends from on-line media

| st experiments - using on-line newspapers:

|. Retrieval of on-line newspapers
2. Analysis of news items (classification)
3. Representation of topic networks

4. Real-time monitoring of the dynamics of
topic networks
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Monitoring topic trends from on-line media

Extraction of the text from each HTML file by employing
the Text to Tag ratio proposed in (VVeninger, 2008)

http://www.politika.bg/article?id=17018

The Observatorium David Rodrigues # .
b

http://theobservatorium.eu david.rodrigues@gmail.com *.


http://assystcomplexity.eu
http://assystcomplexity.eu
mailto:Jorge.L@iscte.pt
mailto:Jorge.L@iscte.pt
http://www.politika.bg/article?id=17018
http://www.politika.bg/article?id=17018

Monitoring topic trends from on-line media

Extraction of the text from each HTML file by employing
the Text to Tag ratio proposed in (VVeninger, 2008)
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Monitoring topic trends from on-line media

Extraction of the text from each HTML file by employing
the Text to Tag ratio proposed in (VVeninger, 2008)

Ratio

l'ext To l'ag

5 101 151 201 251 301 351 401 .
] 7 (Weninger, 2008)

Line Number
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Monitoring topic trends from on-line media

Extraction of the text from each H

TML file by employing

the Text to Tag ratio proposed in (VVeninger, 2008)
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Monitoring topic trends from on-line media

Analysis of news: topic networks
* Each news item is a node of the Graph

* A node is linked to other nodes according to a
the Jaccard distance on words.

* The Jaccard similarity coefficient is used to
calculate distances
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Monitoring topic trends from on-line media

Monitoring of the dynamics of topic networks

The life expectancy of a node to graph G is given
by the time to live (TTL) of this node

Each time we added a node to graph G, the TTL of
the nodes that have established connections to it is
incremented, and for others this value is
decremened
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Monitoring topic trends from on-line media

Variation of information (Meila, 2007)

Variation

of =3

Information

. O P(AA)
I(C,C") Ezf (k.k loo e

VI(C,C")=H(C)+ H(C"-2I(C,C")
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Monitoring topic trends from on-line media

Topic detection

Schematics of topic growth and detection via VI

— High VI —

< |- & |2

% 0

Network Growth

% O
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Example: 7928 news items collected from the Publico newspaper
from Nov. | |,2009 to Jan. 25,2010
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Variation of Information

([ ]
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([ ]
[ ]
[ ]
[ ]
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[ ]
[ ]
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4000

news item







3510
“payment’ “international” “Portugal” “stock market

“negotiation” “comments”

9 ¢¢

study”

4755

“next” “comments” “industrial” “one hundred” “trust” “export”
5984

“Madrid” “tournament” “Sporting” “football player” “players”
“game” “comments’

6720

“international” “presentation” “comments” “prototype” “press’

9 ¢¢

“development” “american”



3. Conclusions -

® Versatile method
® Simultaneous Extraction and Classification

® No a priori knowledge™
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Monitoring topic trends from on-line media

Next:
e general rules to eliminate irrelevant words

* deploy the crawlers to social sites like blogs, twitter, facebook,

myspace, etc... and not just newspappers

* do multi-channel correlation and topic extraction, meaning that it
will not be done only across time, but also across “web space” in

different domains
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Monitoring topic trends from on-line media

* on-line software for free usage, with datasets

* deploy the online tools for researchers to use them in an easy
friendly way. Also, software will be available under open source
licence

® any questions!
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Monitoring topic trends from on-line media

* on-line software for free usage, with datasets

* deploy the online tools for researchers to use them in an easy
friendly way. Also, software will be available under open source
licence

http://theobservatorium.eu/

® any questions!
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