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Recent advances in question answering from text have
shown that information retrieval, natural language
processing and machine learning techniques can go a long
way in retrieving answers to certain types of questions from
large bodies of text. Questions requiring more reasoning
and inference, or those whose answers require synthesis or
explanation are more difficult. Systems that reason over
domin-specific knowledge bases are capable of more
sophisticated behavior than answer retrieval systems, but
are expensive in terms of their knowledge requirements.
The problem of answering difficult questions from the
knowledge exix’essed in text can be attacked from both
ends: by improving answer retrieval from large corpora,
and by making it possible for formal representations of
knowledge contained in text to be authored more quickly
and easily.

Research Interests And Experience

Our research group has interests in many aspects across the
spectrum of this problem. We have experience in the
knowledge representation issues involved in building large
knowledge bases that capture knowledge contained in text
as well as in simplifying the process of knowledge capture
(Barker, Porter, and Clark 2001; Clark et al. 2001; Clark.
Thompson, and Porter 2000, Clark and Porter 1997; Fan et
al. 2001). We have worked in natural language generation
of explanations from knowledge bases (Lester and Porter
1997) and reasoning for question answering (Rickel and
Porter 1997; Clark, Thompson and Porter 1999). We have
also investigated the relationship between text’s linguistic
form and its meaning (Barker 1998; Barker and
Szpakowicz 1998).

Knowledge Capture Tools For Domain

Experts

We are currently doing research on a project under
DARPA’s Rapid Knowledge Formation program that will
allow domain experts to build knowledge bases easily and
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quickly. One of the ultimate goals of our research is to
make it as easy for authors of text to encode formal
representations of their knowledge as it is for them to build
web pages of it. By putting intuitive knowledge engineering
tools in the hands of the authors of text, we avoid the
bottleneck of knowledge engineering having to go through
knowledge engineers. And by bringing the rate of
generating small knowledge bases closer to the rate of
producing textual documents, we increase the amount of
formally represented knowledge available for specific
domains, allowing more sophisticated reasoning for
question answering.

Our work on accelerating the process of knowledge
engineering has three main parts: 1) building generic,
reusable representations to seed the knowledge engineering
task; 2) developing tools for intelligent knowledge access
and integration; 3) investigating methods for revising and
augmenting knowledge from information gleaned from
text.

We are building a library of reu~ble, cobble,
domain-independent knowledge components (Barker,
Porter, and Clark 2001). The library contains a small
number of generic Entities, Events and Roles (Fan et al.
2001) and a restricted language for combining these to
represent more complex knowledge. As more complex
concepts are encoded, these become part of the library to be
used as building blocks for more complex concepts still.
We continue to expand the coverage and granularity of
components to allow users to express more knowledge with
less effort.

Knowledge Integration

In order to ensure that this system is intuitive to users
unfamiliar with knowledge engineering, we are stressing
the importance of allowing users to express themselves in
familiar ways. They should not be burdened with the
representational requirements of formal reasoning. To that
end, we are investigating ways to bridge the gap between a
user’s unrestricted vocabulary and the restricted vocabulary
of our component library. In our development of the
component iibrmy we have made use of dictionaries and
other linguistic resources to make the library components
intuitive. We have encoded links to WordNet (Miller 1990)
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for each cogent, allowing the system to guide the user
to appropriate components through the WordNet hierarchy.

We are also working on a system to map from a user’s
casual linguistic su’uetures to the precise structures required
for reasoning in the knowledge base. To integrate
knowledge expressed by the user into a growing knowledge
base, we plan to allow users to express knowledge
imprecisely and to translate that imprecise expression into
the exact form required in the knowledge base. For
example, we expect the user to be able to refer to "’airplane
flaps" instead of the more precise "flap pan of the wing
part of an airplane"; "laser scalpel" instead of "laser
fulfilling the purpose of scalpel as instrument of cutting".

Our knowledge integration research will also investigate
how to use prior knowledge to help in the interpretation of
imprecisely expressed knowledge. Integration also requires
the ability to expand or modify existing knowledge based
on a user’s input.

Text, Knowledge Models And Question
Answering

Another area of our interest is in the interplay between the
tasks of information extraction from text, model
construction, and question answering. We are developing
an architecture in which answering sophisticated questions
is treated fundamentally as a task of model construction (as
opposed to information retrieval), and in which these three
tasks are tightly integrated (as opposed to a "waterfall"
approach, in which information extraction results in a
model, and then the model is subsequently used for
question answering). In this architecture, question
answering provides requirements for a model of the
scenario of interest; background knowledge provides
candidate components from which that model can be built;
data suggests which of these candidate components are
relevant; and the partially built model itself suggests new
questions to pose to the text data. In other words, questions
guide information retrieval; information retrieval suggests
model components; and models suggest further questions.
Through this cycle, a coherent picture of a u:enario can
thus be built.

Mining Answers From Texts And Knowledge
Bases

The research interests of our group are a close match to the
aims of the "Mining Answers from Texts and Knowledge
Bases" symposium. We have experience in acquiring
knowledge from text, in reasoning over knowledge bases
for answer/explanation generation and in building tools to
help end users (such as authors of specialized texts) build
knowledge bases quickly and easily. We believe all three of
these elements are essential to the development of the next
generation of question answering systems.
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