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PREFACE

This volume contains the papers accepted for presentation at the 37th Annual Meeting of the Association for
Computational Linguistics, held at the University of Maryland from 20th to 26th June 1999.

As co-chairs, we had two particular objectives for the program this year. First, we wanted to acknowledge the
increasing worldwide interest in computational linguistics, and mirror the move towards true internationalism
that is underway within the ACL itself. Second, we wanted to reflect the broader connections that computational
linguistics has with other research communities by increasing the scope of the material covered. You will see the
results of our pursual of these objectives throughout the program and its organisation: the 80 papers collected
here for presentation were drawn from over 320 received, with the authors representing 29 countries and the
reviewers drawn from 25 countries.

The larger-than-usual size of the conference this year is at least in part due to our incorporation of community-
proposed theme sessions. In an iteration prior to the call for papers itself, we issued a call for theme session
proposals. This was our attempt to break with the somewhat traditional set of paper topic categories that one
tends to think of at ACL conferences. As a way of highlighting real areas of topical interest in the community, we
think the experiment worked extremely well, despite the inevitable hiccups that accompany the introduction of
any new idea. But you can be the judge of this: the ACL executive committee and next year's program chairs will
be interested to hear what you think of this innovation.

Selecting the papers we could fit into the program from the high number of submissions received was not an easy
task. In total over 200 reviewers were involved in the reviewing process, reporting through a thematic session
committee with 12 members and a final program committee of six persons. Without the help of all these people,
managing the large number of papers submitted would simply not have been feasible. All those who contributed
are named on the following pages, but we would like in particular here to express our thanks to Stephen Abney
(AT&T Labs — Research) and Graeme Ritchie (University of Edinburgh, UK), who helped in reviewing the theme
proposals at extremely short notice, and the members of the program committee: Nicoletta Calzolari (Istituto di
Linguistica Computazionale del CNR, Italy); Barbara Di Eugenio (University of Illinois at Chicago, USA); Hwee
Tou Ng (DSO National Laboratories, Singapore); Cécile Paris (CSIRO Sydney, Australia); Keh-Yih Su (Behavior
Design Corporation, Taiwan); and K. Vijay-Shanker (University of Delaware, USA). The program committee spent
two intensive days at a meeting in New Jersey reaching the final decisions, enduring a snowstorm in the process.

There are, of course, a great many other people without whom this event would not be possible. We extend a
special thanks to our invited speakers, Marti Hearst, Sadaoki Furui and George Miller, all of whom offer varying
perspectives on computational linguistics and its links to other areas of endeavour. We are indebted to a number
of individuals for taking care of specific parts of the conference program: Susan Armstrong (ISSCO, Switzerland)
put together a rich workshops program; Melanie Baljko (University of Toronto, Canada) and Anna Korhonen
(University of Cambridge, UK) chaired the student session committee; and Richard Sproat (AT&T Labs, USA)
organised the excellent tutorial program. Maria Milosavljevic (CSIRO Sydney, Australia) built and maintained the
main ACL99 web site, which served as our principal information channel.

On the ground at the University of Maryland, Bonnie Dorr managed the local arrangements, assisted by Cecilia
Kullman, Edna Walker, Amy Weinberg, Gina Levow and Philip Resnik; David Traum arranged the demonstration
sessions, and John White was responsible for sponsorship organisation. They have worked hard to provide you
with what promises to be a very enjoyable conference experience. :

Throughout the last year, we as co-chairs have constantly relied on the experience and help of both Kathy McCoy,
ACL Secretary-Treasurer, and Friscilla Rasmussen, ACL Business Manager; the ACL Executive Committee provided
useful advice especially in the early stages. At the end of the day, however, our greatest debt is to those who
provided us with administrative support at our two host organisations: Joanne Avery and Cheryl Bock at AT&T
and Debbie Whittington at Macquarie University's Language Technology Group. Their always speedy response to
our last-minute requests for assistance made all the difference.

Welcome to ACL 991
Robert Dale and Ken Church

Program Co-chairs
May 19299
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PREFACE TO THE STUDENT SESSION PAPERS

The proceedings of ACL'99 wouldn't be complete without the extended abstracts of the students presenting their
work in the special student sessions. Unlike the regular papers presented in the main session, students were
encouraged to present work in progress that includes great ideas for future research.

We received 30 submissions from 12 countries. After thorough consideration, we accepted 10 of the submitted
papers. Each submission was reviewed by at least two student reviewers and one non-student reviewer.

We want to thank the 31 members of the program committee for being precise and fair in their assessments and
for making our lives easier by returning all reviews on time.

The student members of the ACL 1999 Student Session Program Committee were:

Antonio Branco, Universidade de Lisboa, Portugal

Hua Cheng, University of Edinburgh, Scotland, UK
Jeanne Fromer, Massachusetts Institute of Technology, USA
Marsal Gavalda, Carnegie Mellon University, USA

Ulrich Germann, ISI, USA

Dagqing He, University of Edinburgh, Scotland, UK

Sylvia Knight, University of Cambridge, UK

Yuval Krymolowski, Bar-Ilan University, Israel

Oi Yee Kwong, University of Cambridge, UK

Dragomir Radev, Columbia University, USA

James Shaw, Columbia University, USA

Ivelin Stoianov, University of Groningen, The Netherlands
Scott Thede, Purdue University, USA

Peter Vanderheyden, University of Waterloo, Canada
Jakub Zavrel, Tilburg University, The Netherlands

Klaus Zechner, Carnegie Mellon University, USA

The following were the non-student members of the committee:

Amit Bagga, Duke University, USA

Roy Byrd, IBM, USA

Lauri Carlson, University of Helsinki, Finland

Christy Doran, University of Pennsylvania, USA

—  Mark Dras, MRI, Macquarie University, Australia
Kristiina Jokinen, ATL ITR, Japan

Alistair Knott, University of Edinburgh, Scotland, UK

—  Mark Lewellen, Georgetown University, USA

Vera Lucia Strube de Lima, Pontificia Universidade Catdlica do Rio Grande do Sul, Brazil
Chris Mellish, University of Edinburgh, Scotland, UK

John Nerbonne, University of Groningen, The Netherlands
Chris Reed, Brunel University, UK '

Paul Schmidt, Johannes Gutenberg-University, Germany
Claudia Soria, University of Pisa, Italy

- Manfred Stede, Technische Universitit Berlin, Germany

|

|

We want to thank last year's organizers: Maria Milosavijevic, CSIRO, Australia and Dragomir R. Radev, Columbia
University, USA for their help and for providing us with a large volume of supporting materials that made it
possible to handle the organization of this year's Student Session,

Finally, we want to thank the organizers of the main conference and the ACL Executive Committee, more
specifically Robert Dale, Kenneth Church and Kathy McCoy.

Student Session Co-Chairs:
Melanie Baljko, University of Toronto, Canada
Anna Korhonen, Univesity of Cambridge, UK iv



List of Reviewers

Program Committee:

Nicoletta Calzolari, Barbara Di Eugenio, Hwee Tou Ng, Cécile Paris, Keh-Yih Su, K. Vijay-Shanker.

Theme Sessions Committee:

James Allan, Jill Burstein, W. Bruce Croft, Laurence Danlos, Gregory Grefenstette, Jan Hajic, Tony Hartley, Julia
leschberg, Lynette Hirschman, Nancy Ide, Douglas A. Jones, Alistair Knott, Alon Lavie, Claudia Leacock, biane
Litman, Masaaki Nagata, Douglas Oard, Boyan Onyshkevych, David Palmer, Cécile Paris, Owen Rambow, Philip
Resnik, Carolyn Penstein Rose, Hinrich Schiitze, Max Silberztein, Elke Teich, Marilyn Walker, Bonnie Webber
Sandra Williams. ’

Reviewers:

Anne Ab@:ille (Université de Paris 7), Steven Abney (AT&T Labs — Research), Jan Alexandersson (DFKI), James Allan
(University of Massachusetts, Amherst), Nicholas Asher (University of Texas).

Lisa Ballesteros (University of Massachusetts, Amherst), Srinivas Bangalore (AT&T Labs — Research), Tilman
Becker (DFKI), Nuria Bel (University of Barcelona), Javier Blanco (Autonomous University of Barcelona), Branimir
Boguraev (IBM T. J. Watson Research Center), Gosse Bouma (Rijksuniversiteit Groningen), Michael Brent (Johns
Hopkins University), Chris Brew (University of Edinburgh), Ted Briscoe (University of Cambridge), Rebecca Bruce
(University of North Carolina at Asheville), Federica Busa (Brandeis University).

Jamie Callan (University of Massachusetts, Amherst), Nick Campbell (ATR Interpreting Telecommunications
Research Lab), Sandee Carberry (University of Delaware), Jaime Carbonell (Carnegie Mellon University), Claire
Cardie (Cornell University), Jean Carletta (University of Edinburgh), Lauri Carlson (Helsinki University), Rolf
Carlson (KTH), Lynn Carlson, Bob Carpenter (Lucent Technologies), John Carroll (University of Sussex), David
Carter (SRI Cambridge), Jason S. Chang (National Tsing~Hua University), Jing-Shin Chang (Behavior Design
Corporation), Eugene Charniak (Brown University), Ciprian Chelba (Johns Hopkins University), Hsin-Hsi Chen
(National Taiwan University), Stanley Chen (CMU), Keh-Jiann Chen (Academia Sinica), Tung-Hui Chiang
(CCL/ITRI), Key-Sun Choi (KAIST), Michael Collins (AT&T Labs — Research), Mark Core (University of Rochester),
Stephen Crain (University of Maryland), Dan Cristea (University A. 1. Cuza lasi), Krzysztof Czuba (Carnegie
Mellon University).

Walter Daelemans (Tilburg University), Nils Dahlback (Linkdping University), Morena Danieli (CSELT (CF/VR)),
Satya Dharanipragada (IBM Watson), Anne Dister (University of Liege), John Dowding (SRI).

Jeff Elman (UCSD), Cedrick Fairon (University of Marne-la-Vallee), Christiane Fellbaum (Princeton University),
Charles J. Fillmore (International Computer Science Institute), Dan Flickinger (Stanford University), Robert Frank
(Johns Hopkins University), Norbert Fuchs (University of Zurich), Pascale Fung (HKUST).

Marsal Gavalda (Carnegie Mellon University), Laurie Gerber (SYSTRAN Software Inc.), Ted Gibson (MIT),
Michael Glass (IIT), Andrew Golding (MERL), Nancy Green (Carnegie Mellon University), Greg Grefenstette
(Xerox Research Centre Europe), Maurice Gross (Université de Paris 7), Jin Guo (Motorola).

Udo Hahn (Universitaet Freiburg), Masahiko Haruno (ATR), Kéiti Hasida (ETL), Marti Hearst (UC Berkeley), Peter
Heeman (Oregan Graduate Institute), James Henderson (University of Exeter), Donald Hindle (AT&T Labs —
Research), Barbora Hladka (Charles University), Eduard Hovy (Information Sciences Institute), Changning Huang
(Tsinghua University).

Hitoshi lida (Sony), Pierre Isabelle (Xerox Research Center Europe), Masato Ishizaki (Japan Advanced Institute of
Science and Technology).

Christian Jacquemin (LIMSI), Ian Johnson (Sharp Laboratories of Europe), Mark Johnson (Brown University),
Kristiina Jokinen (ATR), Douglas A. Jones (Dept. of Defense), Aravind Joshi (University of Pennsylvania), Dan
Jurafsky (University of Colorado Boulder).



Noriko Kando (NACSIS), Ronald Kaplan (Xerox Palo Alto Research Center), Jussi Karlgren (Helsinki University and
SICS), Michael Kearns (AT&T Labs — Research), Andrew Kehler (SRI International), Richard Kittredge (Montreal
University), Kevin Knight (USC/1SI), Hanae Koiso (National Language Research Institute), Steven Krauwer
(Utrecht University), Sadao Kurohashi (Kyoto University), Natasha Kurtonina (University of Pennsylvania).

Lillian Lee (Cornell University), Geunbae Lee (Pohang University of Science and Technology), Mun Kew Leong
(Kent Ridge Digital Labs), Leonardo Lesmo (Universita' di Torino), Lori Levin (Carnegie Mellon University), David
Lewis (AT&T Labs — Research), Hang Li (NEC Corporation), Dekang Lin (University of Manitoba), Susann
LuperFoy (Information Extraction and Transport).

Christopher Manning (University of Sydney), Alec Marantz (Massachusetts Institute of Technology), Daniel
Marcu (Information Sciences Institute/USC), Paul Martin (Sun Microsystems Laboratories), Yuji Matsumoto
(NAIST), John Maxwell (Xerox Palo Alto Research Center), David McGee (Oregon Graduate Institute), Dan
Melamed (West Group), Paola Merlo (University of Geneva), David Miller (BBN Technologies), Mehryar Mohri
(AT&T Labs — Research), Johanna Moore (University of Edinburgh), Sung Hyon Myaeng (Chungnam National
University).

Jian-Yun Nie (University of Montreal), Anton Nijholt (University of Twente), Sergei Nirenburg, Eric Nyberg
(Carnegie Mellon University).

Kemal Oflazer (Bilkent University/NMSU-CRL), Antoine Ogonowski (LexiQuest), Karel Oliva (University of the
Saarland).

Martha Palmer (University of Pennsylvania), Patrick Paroubek (LIMSI), Jan Pedersen (Infoseek Corporation), Carol
Peters (IEI-CNR Pisa), Vito Pirrelli (ILC-CNR Pisa), Massimo Poesio (University of Edinburgh), Scott Prevost (FX
Palo Alto Laboratory), Gabor Prészéky (Morphologic, Inc.), Stephen Pulman (SRI and Cambridge University).

Elisabete Ranchhod (University of Lisboa), Victor Raskin (Purdue University), Adwait Ratnaparkhi (IBM), Manny
Rayner (SRI International), Terry Regier (University of Chicago), Norbert Reithinger (DFKI GmbH Saarbruecken),
Antoinette Renouf (University of Liverpool), Ellen Riloff (University of Utah), James Rogers (University of Central
Florida), Laurent Romary (Loria/CNRS), Mats Rooth (University of Stuttgart), Carolyn Rose (University of
Pittsburgh), Alexandr Rosen (Charles University), Dan Roth (University of Illinois at Urbana/Champaign), John
Rotondo (AT&T Labs — Research).

David Sadek (CNET/France Telecom), Mark Sanderson (University of Sheffield), Giorgio Satta (Universita' di
Padova), Michael Schultz (University of Pennsylvania), Stephanie Seneff (MIT), Jean Senellart (Université de Paris
7), Candace Sidner (Lotus Development Corporation), Amit Singhal (AT&T Labs — Research), Alan Smeaton
{Dublin City University), Ronnie Smith (East Carolina University), Harold Somers (UMIST, Manchester), Virach
Sornlertlamvanich (NECTEC), Michael Spivey (Cornell University), Richard W. Sproat (AT&T Labs — Research),
Bangalore Srinivas (AT&T Labs — Research), Ed Stabler (UCLA), Manfred Stede (Technical University of Berlin),
Mark Steedman (University of Edinburgh), Gees Stein, Suzanne Stevenson (Rutgers University), Matthew Stone
(Rutgers University), Michael Strube (University of Pennsylvania), Tomek Strzalkowski (General Electric), Mao
Song Sun (Tsinghua University). -
Hozumi Tanaka (Tokyo Institute of Technology), Jacques Terken (IPO Eindhoven University of Technology),
Jun'ichi Tsujii (University of Tokyo).

Juan Uriagereka, Enric Vallduvi (Universitat Pompeu Fabrd), Keith van Rijsbergen (Glasgow University), Ellen
Voorhees (NIST), Atro Voutilainen (University of Helsinki).

Bonnie Webber (University of Edinburgh), Amy Weinberg (University of Maryland), David Weir (University of
Sussex), Janyce Wiebe (New Mexico State University), Mats Wiren (Telia Research), Richard Wojcik (Boeing),
Karsten Worm (University of the Saarland), Dekai Wu (HKUST).

Mikio Yamamoto (University of Tsukuba), David Yarowsky, Daniel Zeman (Charles University), Teresa Zollo
(University of Rochester).
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ACL 99 TUTORIALS SCHEDULE
SUNDAY, JUNE 20, 1999

Morning Tutorials (8:30 - 12:00)

Computational Approaches to Gesture and Natural Language
Justine Cassell (MIT Media Lab)

Lexicography for Computationalists
Adam Kilgarriff (University of Brighton)
Michael Rundell (Lexicography Master Class & Managing Editor, LDOCE)

Symbolic Machine Learning for Natural Language Processing
Raymond Mooney (UT Austin)
Claire Cardie (Cornell University)

Afternoon Tutorials (1:30 - 5:00)

Models of Memory and Analogy for Natural Language Learning and Processing
Antal van den Bosch (Tilburg University)

Spoken Dialogue Systems
Bob Carpenter
Jennifer Chu-Carroll (both of Lucent Technologies, Bell Laboratories)

Probabilistic Models for Artificial Intelligence
Michael Kearns (AT&T Labs)

ACL 99 Tutorials Chair:

Richard Sproat (AT&T Labs)
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