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Bonnie Webber — Appointed Program Chair for the 1997 meeting of the American As-
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REPORT OF INVENTIONS: none

SCIENTIFIC PROGRESS AND ACCOMPLISHMENTS:

The overall research objectives and motivations for our research are concerned with the
following general problems: (1) Seamless integration of lexical information with syntac-
tic, semantic, and prosodic (intonational) information. This integration is to be achieved
both on a large scale as well as with respect to the complexity of phenomena consid-
ered; (2) Systematic and computationally tractable ways of integrating structural and
statistical information using large amounts of data, leading to automatic acquisition of
various aspects of language structure; and (3) Integration of natural language processing
work in discourse with planning, especially in the environment of animated agents.
Our research continues to be guided by the need to integrate different ways of approach-
ing language processing - language structure, language understanding and generation,
acquiring language, and language in real world situations, among others. Experimen-
tation with very large annotated databases or raw text and speech databases is an
important aspect of our approach.

Significant Accomplishments.

— Developed a new statistical parser which outperforms any existing parser on uncon-
strained newspaper text with more than 89% success rate. Unlike earlier statistical
parsers, it trains in minutes, rather than months, and parses at 200 sentences per
minute. Such parsers hold the promise of major breakthroughs in language modeling
for speech recognition.

— Developed a novel robust parsing strategy, called “supertagging”, based on treating
tree fragments as “super” parts of speech, using a trigram supertagging model with
enhanced smoothing techniques and achieving a very high performance by assigning
correct supertags to each word with an accuracy exceeding 93%, and about 85%
with parsing with respect to Penn Treebank.

— Developed a new set of high performance NLP components (all now the best in the
field at this time) for use in message understanding. Applied maximum entropy
techniques to yield a new part of speech tagger (see Technology Transition), and an
end of sentence detector. Applied Penn’s Error Based Transformation Learner (see
Tech Transition) to develop world’s most accurate Noun Phrase chunker.

— Developed a new system for automatic summarization of newspaper articles, based
on a new system to determine which entities co-refer in newspaper text (i.e. that
“He” in one sentence refers to the same entity as “Mr. Gates” in another sentence).
The first version of the coreference system was entered in the MUC-6 competition;
with one bug fix, it outperforms any other system in that competition.

— Incorporated IBIS spoken response system into the TRAUMAID medical expert
system, which required the development of information-structured end discourse-
planning components.



— Meaning to speech capabilities were developed further in respect to intonation and
facial animation using a small combinatory categorical grammar.

— Continued the development of statistical dependency parser with superior perfor-
mance on unconstrained newspaper text. This new parser uses more linguistic in-
formation which is just adequate for estimating the statistics for dependencies. This
parser performs at 89% accuracy.

— Substantial further development of the robust parsing strategy, called “supertag-
ging”, based on treating tree fragments as “super” part of speech, using a trigram
supertagging model with enhanced smoothing techniques and achieving a very high
performance by assigning correct supertags to each word with an accuracy exceeding
93%, and about 85% with parsing with respect to Penn Treebank. This parser has
been in applications such as information extraction and machine translation.

— Continued the development of a system for automatic summarization of newspaper
articles, based on a new system to determine which entities co-refer in newspaper
text (e.g., “He” in one sentence may refer to the same entity as “Mr. Gates”
in another sentence). This system will be entered in the MUC-7 competition in
October 98.

— Developed new techniques for creating classes of lexical items based on a novel
technique called ‘intersective classes’. This verb classification has application to
machine translation.

e TECHNOLOGY TRANSFER:

— Lexis-Nexus: supported research and development in information extraction and
summarization.

— Lockheed Martin: Coreference and information extraction.
— Digital Equipment Corporation: summarization and translation of service reports.

— Sun Micro Systems: Extraction of linguistic resources from aligned bilingual corpa.
Donation of high performance computers for statistical NLP.

— IBM, BBN and AT&T Laboratories: Provide summer opportunities for advanced
graduate students.

— Cogentex, Ithaca: SBR, Phase I Award. Now developing Phase II proposal.




