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When using a Question&Answering system to find information, a professional analyst cannot separate his/her intentions and beliefs from the formulation of the question and therefore (s)he incorporate intentions and beliefs in the interrogation. Moreover, beyond the question, the analyst sometimes makes a proposal or an assertion. This implied information, not recognizable at the syntactic or semantic level, has great importance in the interpretation of a question, and therefore in the quality of the answers returned by a Question&Answering system.

The inference of question implicatures can be performed in a process that starts from the syntactic and semantic content of an interrogation, retrieves lexico-semantic paths from WordNet and then tests them against the conversational maxims introduced by Grice. For example, if the analyst asks “Will Prime Minister Mori survive the crisis?” our method of inferring question implicatures detects the analyst's belief that the position of the prime minister is in jeopardy, although none of the question words are related directly to the danger concept. The implicature has two computational effects on the processing of the questions:

1) the question concept that is selected to indicate the expected answer type is switched from survival to danger; and

2) new keywords can be added to the query for retrieving relevant passages.

For the exemplified question, of the keyword vote is added to the keywords extracted from the question, the Question&Answering system finds the correct answer: a vote of non-confidence against prime minister Mori will be taken, determining whether he will be replaced from his position as prime minister. In the absence of the question implicature, the correct answer could not have been found because the Q&A system would have searched for life threatening situations involving prime minister Mori.

Computing question implicatures is important also because the process involves and is improved by the incorporation of pragmatic knowledge. The method of deriving pragmatic knowledge proposed in this research builds upon our usage of lexico-semantic feedbacks as a technique that enhanced the search for the correct answer (cf. [Harabagiu, Moldovan et al.2000]). In addition to these feedbacks we are going to combine information from two sources: (1) the lexico-semantic paths accounting for Gricean implicatures; and (2) expert knowledge bases that encode (a) information which is not covered in large linguistic databases like WordNet; and (b) inferential mechanisms. The pragmatic knowledge has an important role in pruning the search space for the lexico-semantic paths supporting the implicatures. It also comprises semantic concepts and relations that are relevant for deciding whether to accept or to reject the question implicature. Since question implicatures will be identified by enhancing FALCON, an existing Question&Answering system, we shall also have access to the recognition of question reformulations and their caches and compare the question implicatures of equivalent questions.

The test of the validity of a question implicature is granted by the coherence with the implicature of the returned answer. In this project we shall study and implement several forms of accepting and rejecting a question implicature. Of special interest are the implicatures rejections, since they discard eventually novel expected answer types, and 5thus change the outcome of the Question&Answering task. We shall study three forms of rejections: 

(a) rejections that depend on the correlation between form and function, e.g. DENIALS, LOGICAL CONTRADICTIONS, IMPLICIT DENIALS and REFUSALS;

(b) rejections based on the detection of logical inconsistencies or on scalar implicatures determined by inference rules operating on the domain of the content; and

(c) rejections based on the detection of conflicts resulting from the application of default epistemic inference rules.

The three tasks proposed in the research are:

1) building computational techniques that guide the inference of the question implicature;

2) methods for the derivation of pragmatic knowledge relevant to any given question; and

3) studying and implementing the methodology of accepting or rejecting question implicatures.

These three tasks enhance a Question&Answering system with the capability of deriving the implicatures of questions and their answers. In the study and implementation of IMPLIQA we shall use the LCC-SMU FALCON Q&A system and modify its architecture to enable question implicatures. The proposed tasks and their implementation can be interfaced with any other Question&Answering system to enable its capability of recognizing the question implicatures, and thus to process correctly the questions and their candidate answers. The architecture of IMPLIQA and its interaction with a generic Question&Answering system is:
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The research will be evaluated by using the standard TREC collection, comprising over 2 million documents along with questions used in the TREC Q&A competitions as well as questions retrieved from Frequently Asked Questions (FAQ) lists and transcripts from expert information search. We will also participate in the TREC Q/A track, that will require an interactive capability in the next years. 
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