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A Question&Answering system, no matter how precise and sophisticated, cannot satisfy the intense need for specialized information experienced by professional analysts if every question shall be posed in isolation. With the increasing availability of on-line information, either on the Internet or within Intranets, the availability of Question Answering (Q&A) systems that allow user interaction expressed in natural language has become critical. A major obstacle in building robust, user-friendly Q&A Systems is the need to enable a conversation with the user in which clarifications, follow-up questions and context specification are made possible. 

With an interactive Question Answering system, regardless of the domain of interest, an analyst may pose a series of questions using natural language and the Q&A system returns a precise answers to each question, retrieving information from text collections as well as knowledge bases, either of linguistic nature or implementing expertise pertaining to a given domain. Information requests can range from finding a specific fact (e.g. “What is the situation with Prime Minister Mori today ?"), to planning rescue operations at an American Embassy (e.g. “If Americans won't leave or cannot get to the evacuation site, where can they go for safety?"), or to preparing a report on a complex issue (e.g. “What is the import-export trend between Japan and the U.S. over the last six months ?"). However, due to the various ambiguities inherent to natural language, clarifications or specifications need to be added in order to obtain the desired answer. Moreover, the analyst, when asking a question, addresses only one aspect of a larger task (s)he needs to resolve. These aspects are more than often related, therefore the questions should be processed in a context that is enabled only by considering Question&Answering sessions, made possible by the dialogue shell proposed in this project. The objective of this research is to address the interaction aspect of Q&A systems and to design and implement a dialogue shell that can be used with any Q&A system. The work extends work already done into factual Q&A, as promoted by the NIST TREC Q&A competitions with dialogue capabilities already tested in systems dedicated to call centers. In particular, the Q&A framework is being extended to deal with classes of questions that require more complex semantic and pragmatic processing. Often, such questions determine various forms of possible ambiguities that are going to be resolved by clarification questions, thus enhancing both the precision and the recall of a Q&A system. The research will also support context representation for questions of varying degree of complexity. 

One of the novelties of this research is the usage of just-in-time citations of other analyst's similar Q&A sessions. These citations will be provided by Just-In-Time Information Seeking Agents (JITISA), which are intelligent agents that proactively search and retrieve information that might be useful without requiring any action from the part of the professional analyst. The JITISA agents are non-intrusive software agents that monitor the dialogue contexts built when different agents interrogate Q&A systems, determining whether there is similarity between different local contexts. Part of the research on JITISA agents used for interactive Q&A will deal with the study and development of new forms of indexing and retrieval of Q&A sessions as well as with learning relevance measures of the extracted answers of Q&A sessions. This project will focus on Just-In-Time Interactive Question-Answering (JITIQA), i.e. Interactive Q&A systems endowed with JITISA agents that assist the analyst by presenting potentially useful information. 

The interaction between the analyst and the Q&A system is determined by a dialogue manager that uses a new form of dialogue strategy, departing from other dialogue management technique, suitable only for task-dependent interactions. This work will expand the interactive Q&A system into a tool that simultaneously learns new dialogue rules along with semantic and inferential knowledge that account for the dialogue movements. The enhancement is based on bootstrapping, a recent technique developed by computational learning theorists that guarantees performance improvements for weak learners that use hypotheses from heuristics. Extending an empirical interactive environment with bootstrapping and carefully studying the strength and weakness of this technique should lead to a powerful tool, capable of generating insightful interactions and lead to formulation of the expected answer. 

Real-life Q&A sessions between an analyst and a Q&A system will involve complex questions, that often need to be translated into several simpler questions, asking for different aspects of the complex answer that is expected. Consequently, this project will also develop a question taxonomy enhancer and an answer taxonomy enhancer, having two functions: (1) the enhancement of the searching space of the Q&A system, raising the certainty that all available data sources have been mined for the answer; and (2) the conclusion that no or insufficient data exists when the answer cannot be found, thus reacting in a robust and graceful manner to the lack of conclusive information. 

Moreover, the processing of complex questions studied and implemented in this project will interface the recognition of the question intend, motive, objective and even implication to the context of the dialogue and implicitly to the dialogue management. The dialogue management component developed in this project comprises operators that allow comparisons, contrasts, examinations or matches between entities, events or opinion positions. 

The JITISA software agents developed in this project will provide valuable knowledge inherent to the Q&A environment used by different professional analysts, expressed in several forms of information, e.g.: (a) search profile of the analyst; (b) search traces of other analysts working on the same or similar tasks; (c) patterns of lexico-semantic unifications between questions and answers. Patterns of search activity can be mined from this data by combining in new ways information extraction, data mining and semantic processing. 

The five tasks proposed in this research enhance any Question&Answering system with advanced interactive capabilities. In our study and design we shall use the LCC QA Server system:
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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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