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In this paper, we are interested in defining the gender of blogger while using only texts written from bloggers. For that purpose, we offer a number of features based on specific words, which were categorized into classes. For each blog, a score is calculated based on these characteristics, thereby determining the gender of its author. The evaluation was made on a corpus of 681,288 Blogs (140 million words) tagged as men or women. In our work, this collection will be taken as a reference. The obtained results show gender detection over 82% compared to the referenced collection.

I. INTRODUCTION

Social network such as blogs, Facebook and Twitter are recently growing fast and allow users to post opinions, share feelings and ideas in different areas. Networks are a source of information to monitor user activity to find similarities between individuals, to make recommendations to improve the process of information retrieval, to extract the profile of the Internaute in order to return the most relevant documents upon request.

Much work [START_REF] Vel | Language and gender author cohort analysis of e-mail for computer forensics[END_REF], [START_REF] Glance | BlogPulse: Automated trend discovery for weblogs[END_REF], [START_REF] Gruhl | Information diffusion through blogspace[END_REF], [START_REF] Huffaker | Gender, identity, and language use in teenage blogs[END_REF], [START_REF] Pennebaker | Psychological aspects of natural language use: Our words, ourselves[END_REF], [START_REF] Wu | Important Weblog identification and hot story summarization[END_REF] are interested in users identification (gender, age, status etc ...) from the texts they write or comment their post and use this identification in several areas such as information retrieval personalized, targeted marketing, security and detection of criminals and spammers. The identification of Internaute use several techniques such as natural language processing, learning, statistics, etc.

Determining the gender of a user from texts has been studied extensively. The identification and interpretation of possible differences in linguistic styles between men and women has a significant impact in several areas such as commercial (for search engines, it is interesting to categorize users as to best meet their research survey (eg, whether women or men are for or against abortion), politics (if that politician is preferred by women or men).

In this work, we focus on blogosphere as a valuable source of this study, the fact that anyone can write a blog in any topic without any constraint of style. More blogs are available and their number is in perpetual growth (millions of blogs). However blogs are generating new challenges due to the used language by bloggers that do not follow the grammar of the language, and a lot of words are not belonging to the used dictionary.

In this paper, we first explain some related works that are interested in the detection of gender and the used feautures. We then introduce our approach based on the calculation of a score for a blog to determine the gender of its author. This score is calculated according to a set of characteristics.

These features are based on specific words to each gender and are categorized into classes. We evaluate our approach on a corpus of 681.288 blogs (140 million words) National Corpus (BNC) "1 . We show, while evaluating on the same corpus few approaches mentioned in the state of the art, that our approach is more efficient.

II. RELATED WORKS

The authors Shlomo Argamon and al. [START_REF] Shlomo | Gender, Genre, and Writing Style in Formal Written Texts[END_REF], were interested in determining gender in formal texts (articles, texts). Their work explores the differences between male and female writing in corpus covering a range of genders. The objective of this approach is to conclude that there are significant differences between documents male and female authors only based on the text and the used language operators (pronouns, determiners, ect ...).

For that purpose, the authors have studied a corpus of 604 documents" British National Corpus (BNC) and deduce the characteristics of each gender. They concluded that women are more susceptible to narration and dialogue and they use pronouns (personal and possessive), verbs (especially past tense), injections and quantifiers. However, men are more likely to specify or clarify. They provide more specification and they use determiners, adjectives (comparative and superlative), proper nouns, adverbs (comparative and superlative), coordinating conjunctions and numbers.

The authors Nowson Scott et al. [START_REF] Scott | Weblogs, genres and individual differences[END_REF] used the BNC corpus and showed that there are two types of texts: formal and contextual. They introduced a measure of (contextuality/formality) text called (F_mesure) which is based on a subtraction between the frequencies of nouns, adjectives, prepositions and articles and those pronouns, verbs, adverbs, interjections. They have shown that men prefer formality in their writings (F_measure low), while women prefer contextuality (F_measure high).

The authors Shlomo Argamon and al. [START_REF] Schler | Effects of Age and Gender on Blogging[END_REF] have took into account several classes of features to predict the kind of blogger, those concerning the grammatical style (Adjective, adverb, verb, noun, etc. ..), those relating to function words, and those words are related to specific blogs such as (smily, lol ...). These researchers concluded that the use of words associated with these classes differ from one genre to another. The words of classes games, religion, politics, business, internet, article, preposition, are more often associated with men, while using words class conversation, athome, fun, romance, swearing, pronouns personal, conjunction, auxiliary verb is more specific to women. In 2007 the authors have improved their approach by expanding their classes dictionary by adding more words that characterize men and women [START_REF] Shlomo | Mining the Blogosphere: Age, gender and the varieties of self-expression[END_REF], they took into account the language used by the Internet (slang, grammar, ect ...).

Sumit Goswami et al [START_REF] Sumit | Stylometric Analysis of Bloggers Age and Gender[END_REF] chose two factors for differentiating between (male and female) bloggers: the length of sentences and use words that do not belong to the language. The analysis of blogs based on the average length of the sentence is a challenge because blogs lack editorial controls and grammar. The use of non-dictionary is not as easy as writing blogs have informal, without limitation editorial.

Arjun Mukherjee and al. [START_REF] Mukherjee | Improving Gender Classification of Blog Authors[END_REF] took into account a set of characteristics which are: F_measure [START_REF] Mukherjee | Improving Gender Classification of Blog Authors[END_REF], parsing(POS) [START_REF] Shlomo | Gender, Genre, and Writing Style in Formal Written Texts[END_REF], the use of a dictionary of words of content2 the use of features such preferences [START_REF] Cathy | Predicting gender from blog posts[END_REF] and the use of POS sequences [START_REF] Sumit | Stylometric Analysis of Bloggers Age and Gender[END_REF]. The authors use SVM classifiers, and Naives Bayes classifiers.

III. PROPOSED APPROACH

In our approach we were inspired by the work of Shlomo et al [START_REF] Shlomo | Mining the Blogosphere: Age, gender and the varieties of self-expression[END_REF]. However, additionally to their work, we developed several important items as follow:

• Added new classes to define the blogger gender.

• Subdivided some classes into new classes to be able to precisely determine the best gender.

• Defined a score, which will be calculated for a document to determine the gender of the blogger. In the studied corpus, we considered the most frequent words. This corpus is tagged according to the blogger gender, where we classified the word into two groups: men and women. In this section we first discuss the different classes that we are going to use then we explain the developed score.

A. The classes of relevant words contents that determine the blogger gender

We improve the existent classes, subdivided some classes and added new classes such as: Period, PastAction-Position, Subjective, Funny, Shame. The contents of each used class are given as follow (show table ??), every class is tagged or ' listed as man ' or ' listed as woman ' where the majority of the terms define the gender.

We also introduced the use of classes relative to the auxiliaries and propositions (show table II).

Classes

Words Gender Auxiliaries are, been, can, could, dare,

tween, by, down, during, except, for, from,in, front, inside, instead, into, like, near, of, off, on, onto, top, out, outside, over, past, since, through, to, toward, under, undermeath, until, up, upon, whith, without.

Male Table II AUXILIARIES AND PROPOSITIONS WORDS

B. The Score that determines the gender After defining the classes of specific words and to determining if a man or a woman writes a document, we calculate the score. This score depends on frequencies of the terms in this document and their membership in the tagged classes (Man, Woman) (see equation 1). If a document has more terms, which belong to man tagged classes than the women classes; we consider this document as a man document.

Cal G (D) = tǫD∧tǫCG f r(t) (1) 
With Gǫ {M, F } and f r(t) is the frequency of term t in document (D). C G is a tagged class G equal to (M or F). For every document, we shall have two values Cal M (D) (corresponding of terms that are into classes tagged Male) and Cal F (D) (corresponding of terms that are into classes tagged Female). If Cal M (D) is higher than Cal F (D) then the document is considered as written by a man otherwise it is considered as written by a woman.

IV. EVALUATION AND THE USED COLLECTION

A. Collection

The used collection is a British National Corpus (BNC), which contains 681,288 blogs, is (140 million words). The interest to use this collection is that it is tagged as genders, which allow us to have a database of comparison.

B. Evaluation

We first, implemented some quoted works (section 2), by using the same collection BNC. We calculate a measure of precision (the obtained results compared to the tagged collection). Secondly we implement our approach. The table III We notice an improvement of the gender detection for more than 15 % compared to the best result obtained by Sholomo Argamon and al 2007 [START_REF] Shlomo | Mining the Blogosphere: Age, gender and the varieties of self-expression[END_REF].

V. CONCLUSION

In this article, we implemented the gender detection of a blogger. We propose new characteristics based on various dictionaries that classify a blog as document written by a man or by a woman. We validate our approach using a corpus BNC that is already tagged by gender. This corpus allows us to compare the performance and pertinence or our approach. Our obtained results are relevant, where they give better results in gender detection than some related work on this topic.

As future work, it would be interesting to experiment our approach in other data collection, such as TREC Blogs track 2006. This implementation will demonstrate the robustness of our approach. We can improve our obtained score by using not just word extraction, but also sentences extraction. Finally, if we introduce a learning algorithm, we could compare our approach with learning algorithms and see if any improvement can occur.

  shows the obtained results.

	Approaches	Precision
	Shlomo Argamon et al.	66%
	2003 [1]	
	Scott Nowson et al [2]	69%
	Shlomo Argamon et al	65%
	2006 [3]	
	Sumit Goswami et al [5]	67%
	Arjun Mukherjee et Al [6] 68%
	Sholomo Argamon et al	71%
	2007 [4]	
	Our proposed approach	82%
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