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With the purpose of addressing the interactive aspect of Question Answering (QA), this project has focused in the past six months on techniques that allow the processing of complex questions in the context of a dialogue. Our work considers the concurrent development of two forms of extensions for typical, factual QA systems capable of processing only simple questions. Consequently, the works developed in this project will enable any factual QA systems to engage in a dialogue with an analyst and to process complex questions. The first extension concerns the development of Just-In-Time Information-Seeking Agents (JITISA) that proactively search and retrieve information that might be useful for the dialogue. The second enhancement concerns the development of an efficient and optimal dialogue manager for interactive QA. For both extensions we learned in the past six months features that were extracted from two different Wizard-of-Oz (WoZ) experiments: the first conducted at LCC, the second part of a pilot evaluation organized by NIST. Our foremost finding relates to the mechanism of information decomposition and information flow and its impact on the quality of JITISAs and  on the continuous refinement of the dialogue manager. Additionally, we were able to find that assumptions made in the first six months of the project, when the development of JITISAs was initiated, enabled the development of good dialogue strategies, as tested in two WoZ experiments.

Real-life Dialogues

A typical characteristic of real-life dialogues is that they start with a complex question, such as “What is the situation in the Middle East?” or an assertion that indicates a complex demand, e.g. “I am interested in biographical information on Sherron Watkins.” This attribute of real-life dialogues requires several extensions to current QA systems, that cannot handle such complex questions. The immediate extension consists of the translation of complex questions into a series of simpler and related questions, e.g.:


Q21: When and where was Sherron Watkins born?

Q22: Give me information about her family.


Q23: Where did she go to school and how did her career evolve?

Q24: Why did she become famous?
Obviously, these simpler questions involve coreference relations, e.g. her from Q22 refers to Sherron Watkins from Q21. Similarly, she and her from Q23 refer to the same entity.

But more importantly, it is interesting to discover the relations between biographies and places of birth, family, work and eventually statements or actions that distinguish an individual. The mining of such relations from dialogues can be performed by following two strategies:

A user - centric strategy:

· In which several users are monitored as they try to find the same information.

· These multiple users employ the same QA and ask many questions (more than 40), taking many different dialogue paths.

· Information templates, computing the user intentions are generated.

Information/Knowledge – centric strategy:

· Generate a database of “Frequently - Asked Questions”.

· Build a similarity metric.

· Analyze only dialogue motivators, the decomposition into simpler questions and the generation of answers from various sources.

User-Centric Dialogues 
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As the dialogue evolves, a “riverflow” of templates is created, relating the users’ intentions (e.g. Motivation, Involvement, Causes) with the dialogue moves or motivators (e.g. elaboration, tangent, connection). The riverflow is illustrated in the central window of our template dialogue interface, whereas the connections to intentions and motivators is illustrated in the right window. The left window shows relevant entities used to express intentions.

The data collected from this first set of dialogues helped us to create a procedure of automatic template generation. We discovered that although different dialogue motivators were used by different users, there was a great deal of overlap between the template entities and the dialogue intentions. Our automated template generation uses analysis of word collocation frequencies to pick out the major topics and themes in a passage of open-domain text. This technique complements named entity recognition (NER) by identifying noun phrases relevant to the dialogue topic. Once the topics are found in a passage of text, each topic is labeled with a general semantic category, forming a high level overview of what a passage is about that can be used in later stages of dialog processing to help guide interaction with the user.

Information – Centric Dialogues

At the core of this second strategy stays the assumption that (a) sufficient documents relating to any question are available; and (b) there is enough interest in the topics examined, such that the current user or other users might have already posed many pertinent questions  and their answers are known to a large extend. The need  of a high quality controlled collection of  documents is very important because the alternative given by Internet-based information is (a) of low quality and coverage; (b) difficult to reach because of slow Internet searches; and (c) dynamic since Web-pages continuously change. Our controlled collection was built with the intention of covering the topics to be evaluated in the NIST dialogue pilots. We used a combination of news feeds from major newspapers with documents returned by a robot programmed on the Altavista search engine. In the end we harvested many high quality documents from news sources, and even more documents from the Web. Development of these collections improved document retrieval time by eliminating the delay of web traffic and pre-filtering for domain relevance.  This also allowed us to have a more controlled environment to keep our experiments repeatable.

The controlled collection enabled our team to generate a set of frequently-asked questions for each of the ten topics. The population of QUestions and Answers Base (QUAB) followed the procedure diagrammed in the following Figure.






Because the given scenarios were known, we wondered if it would be possible for us to predict questions that would be asked the experiment. We split the topics between developers, and generated question/answer pairs by querying our question answering system, and using the web.  In addition, we developed a question similarity metric for retrieving relevant domain data. For ten document we collected 334 question records, each with answers from multiple sources. The similarity measure that was developed is based on concepts and paraphrases, not on words.

Experimental Results

Through the experiments, several of our hypotheses were confirmed.  First, we were able to collect a large percentage of the data requested during the dialog beforehand.  Second, the types of questions asked were much more complex than the typical TREC type questions.  Not only were the answer types more complex, but the concepts presented in the questions required a high level of implied knowledge.  For example, statements like "biographical information needed on Elizardo Sanchez", require break down into simpler questions such as "Who is Elizardo Sachez's wife?" and "Where was Elizardo Sanchez born?" 

During the NIST Wizard-of-Oz evaluations, the assessors graded our dialog based on  several performance measures for each domain. The following Table shows the satisfaction scores of our system, on a 1-7 scale, with 7 representing “completely satisfied”.








Concurrently we evaluated the impact of our user-centric strategy on the overall performance of the dialogue system. To this end we quantified the number of questions our system answered fully, partially, or not at all, for both pilot experiments combined. The following table shows the results.


Current and Future Work.

Recently we have been working on addressing many of the challenges we faced during the WoZ experiment.  We have developed means of breaking down complex questions through transformations such as specification and members.  In addition, we have integrated coreference into our dialog system.  We are currently experimenting to improve our use of word sense disambiguation in this process.  Future work will include the identification of other types of useful question transformations and recognition of more complex types of dialog context.  Additionally, we will be experimenting with automatic and interactive means of generating topic knowledge with which to populate our databases.

Our future plans include the development of a full set of dialogue motivators, based on combined JITISAs, some based on QUAB data, some based on template data.
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