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Research Summary Yana Todorova Texas Tech University Lubbock, TX 79409 USA [email protected] 1. Introduction and Problem Description The topic of this research is the development of methodology for building computer systems capable of answering questions from natural language (NL) texts. Existing methodologies take the NL text and question as an input, transform it to a logical form, and use reasoning systems to obtain the answer. Sometimes little or no commonsense knowledge is added to the original input. However, we believe that most answers are commonsense answers and we want to investigate how to produce them. 2. Background and Overview of the Existing Literature Several question answering systems (QAS) have been proposed in the past. Some of them use rigorous approaches, but some are satisfied with a sloppier and more procedural methods of knowledge representation and reasoning. We want a rigorous approach that uses commonsense and other background knowledge and one that is based on nonmonotonic reasoning techniques. The following are examples of the state of the art of QAS. LCC QA system [CHMM03] is hybrid, not always well defined, but powerful. Nutcracker [BM05] uses f irst-order logic (FOL) reasoning tools and expresses different NL phenomena. However, since FOL is monotonic formalism, it does not allow commonsense default reasoning. Mueller’s system [Mue04] uses Event Calculus and scripts. DD system and ASU QA system [BBL07] perform commonsense reasoning. Their language of choice is A-P rolog. This is a language for knowledge representation, nonmonotonic reasoning, and declarative problem solving [GL88]. It is suitable for representing knowledge and for reasoning in so called dynamic domains. 3. Goal of the Research Our main goal is to develop a methodology for building reliable QAS with commonsense knowledge and test this knowledge on simple domains expanding those of the DD system and the ASU QA system. Both systems are only applicable to very limited linguistic and knowledge domain. Two tasks are required: – Build logic forms, and – Build knowledge bases for commonsense domains and test them using the logic forms. First, we select a non-trivial motion domain, which expands the previous work by adding a difficult task of reasoning about cardinality. More domains will be considered later. Second, we test if natural language processing can be enhanced by the use of A-Prolog reasoning methods. 4. Current Status of the Research To get from English text to its logic form, people normally use existing Natural Language Processing (NLP) systems. However, they often produce incorrect analysis. Therefore, we decided to develop a simple controlled natural language, A-CL.



2 It has a restricted grammar and a limited vocabulary for expressing motion scenarios. Next, we translate the A-CL texts and questions into our input language. We use the tool Boxer [CCB07], which parses our A-CL sentences and generates semantic representations of them. The vocabulary of A-CL includes Verbs of Motion [Lev93]. We further classify them into two types of motion verbs: enter verbs and leave verbs. We combine those verbs with prepositions of direction and location, such as: into, to, at, etc. Thus, we allow phrasal verbs, such as advance into, arrive at, come in, come out, etc. 5. Preliminary Results Accomplished We started the development of a question answering system, called A-QAS. It uses knowledge represented in A-Prolog to answer questions from natural language formulated in A-CL. Our preliminary results are the development of language ACL; some improvement of Boxer’s logic form; the translation from improved Boxer’s logic form to A-Prolog input; and some axiomatization of reasoning about motion. 6. Open Issues and Expected Achievements Our next steps are, first, to expand the vocabulary and the grammar rules of A-CL and to see what linguistic phenomena will appear as a result. Second, to translate larger input texts and questions into A-Prolog and to observe if anaphora resolution can be handled the same way as with smaller inputs. There are two open issues that remain. First, can we leverage existing NLP systems by adding A-Prolog knowledge to produce high quality logic forms for our language and its extensions? How far can we go? Second, can we formalize relevant commonsense knowledge in A-Prolog in a reusable and elaboration tolerant way? This work is the first step towards answering these questions. Finally, our expected achievements are to develop a QA system with high reliability and to extend our controlled language with other related domains. 7. Acknowledgments The author would like to thank Michael Gelfond for his help.
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