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Aims and Motivations

One of the main challenges of argument mining is to identify relevant statements for or against a given claim in a sample of text (for example news articles, blogs, consumer reviews). The problem of relevance is called argument relatedness. It is a central point in information retrieval and is also essential in argument mining [START_REF] Mochales Palau | Argumentation mining: the detection, classification and structure of arguments in text[END_REF]), [START_REF] Peldszus | From argument diagrams to argumentation mining in texts: a survey[END_REF]), [START_REF] Swanson | Argument Mining: Extracting Arguments from Online Dialogue[END_REF]. The aim is to mine statements which develop the same topic as the given claim and have an argumentative orientation. Broadly speaking, relatedness is a measure of the semantic and topic proximity of two text spans. They may differ lexically (via the use of synonyms or more generic terms) or syntactically (using e.g. alternations).

In (Saint-Dizier 2016), we show that establishing relatedness between an argument and a statement requires knowledge in 80% of the situations. Since supports and attacks of a claim mainly address the purposes, goals, functions or structure of the main concepts of the claim, we show that an adequate knowledge representation system is the Qualia structure of the Generative Lexicon [START_REF] Pustejovsky | The Generative Lexicon[END_REF].

This approach pairs domain knowledge with lexical descriptions in an efficient and principled way. However, this contribution also shows that Qualia structures are somewhat difficult to develop and must be defined for each topic. This makes knowledge-based argument mining an approach that, although effective, is difficult to re-use over different domains.

This contribution examines and evaluates the possibility of establishing relatedness solely on the basis of linguistic factors. The development of general purpose linguistic processes and resources that characterize relatedness would make the implementation of its identification much simpler and much more re-usable over domains. This contribution explores this hypothesis and the linguistic resources which are required.

Analysis Protocol

Our analysis is based on two considerations: (1) mining for arguments is driven by the topical content of the claim and (2) the analysis is not based on standard text annotations but on the use of frames encoded in XML. The use of an XML-Frame approach is motivated by the fact that that the elements found in statements and that are decisive for the analysis of relatedness may not be adjacent: this makes text annotation, which is linear, almost intractable.

XML-Frames are filled in manually by annotators. Each statement found to be related to the claim and with an argumentative orientation originates an instance of the frame. After the analysis of a number of texts, the result is a set of frames which can be organized as a tree, where the root is the frame representing the claim and the children are those statements found in texts and that introduce additional constraints on the topic.Their relations with the claim are described in each frame instance. In this contribution, we explore the linguistic nature of these relations.

Our corpus is based on texts about social issues, addressing topics such as affirmative action or the gender pay gap. To illustrate it, let us consider the following claim: affirmative action in education is good for the economy. This claim is composed of a topic: affirmative action in education and an evaluative expression: is good for the economy. The goal is then to mine statements which are related to this claim in various texts. These statements must have a topic that is subsumed by the claim topic and an argumentative orientation which may support or attack the claim depending on the content of the statement. Those statements are also frequently associated with discourse structures which further develop them.

The frame template we have defined for the study of relatedness is as follows: To say it briefly, this frame allows the description of most features that characterize relatedness. The topic field is composed of two parts: the main part, e.g. for the claim (affirmative action) and and its area(s) of application that restrict it (in education). Statements develop subtypes of these elements. The 'link to claim' and 'concepts' attributes respectively specify the linguistic link (exact words, derivation, synonymy, etc.) and the conceptual link (function, purpose) between the statement topic and the claim topic. The same description is realized for the evaluative part with, in addition, the orientation and strength of the evaluation. The discourse tag describes adjuncts such as elaborations, illustrations, comparisons, conditions or circumstances. Finally, the annotator is invited to specify the kind of argument scheme(s) that has been used, from a standard list of arguments (Walton et ali.

<statement>

2008) (Feng et al 2011).

Toward a Linguistic Categorization of Relatedness

One of the goals of this investigation is to elaborate the feature 'link to claim' which develops, from the 'main markers' attribute (a list of words found in the statement that establish the relatedness) the nature of that link. To describe the linguistic and conceptual links with the claim, the annotators can use predefined categories or natural language. Then a categorization of the main linguistic operations can be carried out, and the associated resources can be developed.

The aim of this categorization is to characterize the linguistic operations behind relatedness and to evaluate its efficiency and scope, i.e. how much of relatedness analysis can be resolved via linguistic processes. The parameters which are under investigation, categorization and evaluation are as follows:

-the paradigmatic lexico-semantic transformations developed from the topic claim and its restrictions, in particular: forms of synonymy, reformulations, paraphrases, restrictions, negation, forms of inchoativity, etc., for example: gender parity → gender gap.

-the functional transformations which are related to the nature of the topic, and may induce some domain dependent lexical data, -the local syntactic transformations on the claim topic, in particular for complex NPs, -forms of discourse transformations such as: summarization (when the topic is long), illustration or instantiation, expression of consequence, -the lexical data which is necessary, its structure according to lexical semantics principles [START_REF] Cruse | Lexical Semantics[END_REF]), and its availability.

We argue that an accurate categorization of these elements and an evaluation of their effectiveness should contribute to overcoming the challenge of relatedness and more generally to argument mining for those systems which are based on linguistic factors.
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