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In this work, we present Sophia (chap. 1), a framework for mining, processing,
classifying and clustering contents mined from Web streams such as news articles and
microblogs. This framework supports the platform 02, a debate tool using contents
structured beforehand by Sophia and stored in the ontology language Socia we
developed. We focus on the approach for identifying and classifying contents of interest
related to geographic communities from news articles and Microblog streams in Sophia.
The approach consists in (A) filtering out contents irrelevant to communities and (B)
classifying the remaining relevant news articles. To this end, we mine and use
real-world datasets. However, datasets found online suffer from high imbalance, which
offers the challenge to re-think algorithms so that they can be applied to this real-world
problem. For (A), using a confidence threshold, the filtering and classification tasks can
be performed in one pass using the weights learned by the same algorithm, without
having to train a SVM. We obtain results of high precision and recall for classifying
news (chap. 3). For (B), we use Bayesian text classification, and because of important
empiric class imbalance in Web-crawled corpora, we test several approaches: Naive

Bayes, Complementary Naive Bayes, use of {1,2,3}-Grams, a newly thought dataset
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refinement method, Semantically-Aware Hierarchical Balancing (SAHB), which is
accurate and effective on training set fits on the Wikipedia corpus (chap. 2), and use of
oversampling for classifying news (chap. 3). We find out in our testing experiment on
| Japanese prefectures that 3-gram CNB with oversampling is the most effective
approach in terms of precision for classifying news, while retaining acceptable training
time and testing time (chap. 3). After this, we show in chapters 4 and 5 applications of
classification and dataset structure refinement for debate support and contents

recommendation.
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