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Preface

NLDB 2005, the 10th International Conference on Applications of Natural Lan-
guage to Information Systems, was held on June 15-17, 2005 at the University
of Alicante, Spain. Since the first NLDB conference in 1995 the main goal has
been to provide a forum to discuss and disseminate research on the integration
of natural language resources in information system engineering.

The development and convergence of computing, telecommunications and
information systems has already led to a revolution in the way that we work,
communicate with each other, buy goods and use services, and even in the way
that we entertain and educate ourselves. The revolution continues, and one of its
results is that large volumes of information will increasingly be held in a form
which is more natural for users than the data presentation formats typical of
computer systems of the past. Natural language processing (NLP) is crucial in
solving these problems, and language technologies will make an indispensable
contribution to the success of information systems. We hope that NLDB 2005
was a modest contribution to this goal.

NLDB 2005 contributed to advancing the goals and the high international
standing of these conferences, largely due to its Program Committee, composed
of renowned researchers in the field of natural language processing and infor-
mation system engineering. Papers were reviewed by three reviewers from the
Program Committee. This clearly contributed to the significant number of pa-
pers submitted (95). Twenty-nine were accepted as regular papers, while 18 were
accepted as short papers.

We would like to express here our thanks to all the reviewers for their quick
and excellent work. We extend these thanks to our invited speakers, Ruslan
Mitkov and Branimir Boguraev, for their valuable contribution, which undoubt-
edly increased the interest in the conference. We are also indebted to a number
of individuals for taking care of specific parts of the conference program, spe-
cially to Miguel Angel Var6 who built and maintained all Web services for the
conference.

March 2005 Andres Montoyo
Rafael Munoz
Elisabeth Métais



Organization

Conference Chairs

Rafael Munoz (University of Alicante, Spain)
Elisabeth Métais (CEDRIC/CNAM, France)

Program Chair

Andres Montoyo (University of Alicante, Spain)

Organization Committee

Patricio Martinez-Barco (University of Alicante, Spain)
Andres Montoyo (University of Alicante, Spain)
Paloma Moreda (University of Alicante, Spain)

Rafael Mufioz (University of Alicante, Spain)
Maximiliano Saiz (University of Alicante, Spain)
Armando Suarez (University of Alicante, Spain)

Elisa Noguera (University of Alicante, Spain)

Program Committee

Kenji Araki (Hokkaido University, Japan)

Mokrane Bouzeghoub (PRiSM, Université de Versailles, France)

Gary A. Coen (Boeing, USA)

Isabelle Comyn-Wattiau (CEDRIC/CNAM, France)

Ginther Fliedl (Universitat Klagenfurt, Austria)

Alexander Gelbukh (Instituto Politécnico Nacional, Mexico)

Jon Atle Gulla (Norwegian University of Science and Technology, Norway)
Harmain Harmain (United Arab Emirates University, United Arab Emirates)
Helmut Horacek (Universitat des Saarlandes, Germany)

Paul Johannesson (Stockholm University, Sweden)

Zoubida Kedad (PRiSM, Université de Versailles, France)

Nadira Lammari (CEDRIC/CNAM, France)

Jana Lewerenz (sd&m Diisseldorf, Germany)

Robert Luk (Hong Kong Polytechnic University, Hong Kong, China)
Bernardo Magnini (IRST, Italy)

Paul McFetridge (Simon Frazer University, Canada)

Elisabeth Métais (CEDRIC/CNAM, France)

Farid Meziane (Salford University, UK)



VIII  Organization

Luisa Mich (University of Trento, Italy)

Ruslan Mitkov (University of Wolverhampton, UK)

Ana Maria Moreno (Universidad Politécnica de Madrid, Spain)
Diego Moll4 Aliod (Macquarie University, Australia)

Andrés Montoyo (Universidad de Alicante, Spain)

Rafael Munioz (Universidad de Alicante, Spain)

Jian-Yun Nie (Université de Montréal, Canada)

Manuel Palomar (Universidad de Alicante, Spain)

Odile Piton (Université Paris I Panthéon-Sorbonne, France)

Reind van de Riet (Vrije Universiteit Amsterdam, The Netherlands)

Hae-Chang Rim (Korea University, Korea)

Vijay Sugumaran (Oakland University Rochester, USA)
Veda Storey (Georgia State University, USA)

Bernhard Thalheim (Kiel University, Germany)

Juan Carlos Trujillo (Universidad de Alicante, Spain)
Luis Alfonso Urena (Universidad de Jaén, Spain)

Sunil Vadera (University of Salford, UK)

Panos Vassiliadis (University of Ioannina, Greece)
Hans Weigand (Tilburg University, The Netherlands)
Werner Winiwarter (University of Vienna, Austria)
Christian Winkler (Universitat Klagenfurt, Austria)
Stanislaw Wrycza (University of Gdansk, Poland)

Additional Reviewers

Andrea, Mulloni
Bergholtz, Maria

Isabelle, Comyn-Wattiau
Nadira, Lammari

Del Jesus Diaz, Maria Jose
Echizen-ya, Hiroshi

Evans, Richard

Ferrandez, Antonio

Garcia Cumbreras, Miguel Angel
Ha, Le An

Haddad, Hatem

Kabilan, Vandana
Kozareva, Zortnisa

Llopis, Fernando

Maria, Bergholtz
Martinez-Barco, Patricio
Martin-Valdivia, M.Teresa

McFetridge, Paul
Montejo Réez, Arturo
Moreda, Paloma
Navarro, Borja
Pekar, Viktor

Peral, Jests

Prost, Jean-Philippe
Puscasu, Georgiana
Roger, Sandra
Rzepka, Rafal
Sasaoka, Hisayuki
Selima, Besbes
Storey, Veda
Vadera, Sunil
Vazquez, Sonia
Xue, Xiaohui



Lecture Notes in Computer Science

For information about Vols. 1-3407

please contact your bookseller or Springer

Vol. 3532: A. G6mez-Pérez, J. Euzenat (Eds.), The Se-
mantic Web: Research and Applications. XV, 728 pages.
2005.

Vol. 3525: A.E. Abdallah, C.B. Jones, J.W. Sanders (Eds.),
Communicating Sequential Processes. XIV, 321 pages.
2005.

Vol. 3518: T.B. Ho, D. Cheung, H. Li (Eds.), Advances in
Knowledge Discovery and Data Mining. XXI, 864 pages.
2005. (Subseries LNAI).

Vol. 3517: H.S. Baird, D.P. Lopresti (Eds.), Human Inter-
active Proofs. IX, 143 pages. 2005.

Vol. 3516: V.S. Sunderam, G.D.v. Albada, PM.A. Sloot,
J.J. Dongarra (Eds.), Computational Science —ICCS 2005,
Part I1I. LXIII, 1143 pages. 2005.

Vol. 3515: V.S. Sunderam, G.D.v. Albada, PM.A. Sloot,
J.J. Dongarra (Eds.), Computational Science — ICCS 2005,
Part I1. LXIII, 1101 pages. 2005.

Vol. 3514: V.S. Sunderam, G.D.v. Albada, P.M.A. Sloot,
1.J. Dongarra (Eds.), Computational Science —ICCS 2005,
Part I. LXIII, 1089 pages. 2005.

Vol. 3513: A. Montoyo, R. Muiioz, E. Métais (Eds.), Nat-
ural Language Processing and Information Systems. XII,
408 pages. 2005.

Vol. 3510: T. Braun, G. Carle, Y. Koucheryavy, V. Tsaous-
sidis (Eds.), Wired/Wireless Internet Communications.
XIV, 366 pages. 2005.

Vol. 3508: P. Bresciani, P. Giorgini, B. Henderson-Sellers,
G. Low, M. Winikoff (Eds.), Agent-Oriented Information
Systems II. X, 227 pages. 2005. (Subseries LNAI).

Vol. 3505: V. Gorodetsky, J. Liu, V. A. Skormin (Eds.), Au-
tonomous Intelligent Systems: Agents and Data Mining.
XIII, 303 pages. 2005. (Subseries LNAT).

Vol. 3503: S.E. Nikoletseas (Ed.), Experimental and Effi-
cient Algorithms. XV, 624 pages. 2005.

Vol. 3502: F. Khendek, R. Dssouli (Eds.), Testing of Com-
municating Systems. X, 381 pages. 2005.

Vol. 3501: B. Kégl, G. Lapalme (Eds.), Advances in Artifi-
cial Intelligence. XV, 458 pages. 2005. (Subseries LNAI).

Vol. 3500: S. Miyano, J. Mesirov, S. Kasif, S. Istrail, P.
Pevzner, M. Waterman (Eds.), Research in Computational
Molecular Biology. XVII, 632 pages. 2005. (Subseries
LNBI).

Vol. 3499: A. Pelc, M. Raynal (Eds.), Structural Informa-
tion and Communication Complexity. X, 323 pages. 2005.

Vol. 3498: J. Wang, X. Liao, Z. Yi (Eds.), Advances in
Neural Networks — ISNN 2005, Part III. L, 1077 pages.
2005.

Vol. 3497: J. Wang, X. Liao, Z. Yi (Eds.), Advances in
Neural Networks — ISNN 2005, Part II. L, 947 pages.
2005.

Vol. 3496: J. Wang, X. Liao, Z. Yi (Eds.), Advances in
Neural Networks — ISNN 2005, Part II. L, 1055 pages.
2005.

Vol. 3495: P. Kantor, G. Muresan, F. Roberts, D.D. Zeng,
F.-Y. Wang, H. Chen, R.C. Merkle (Eds.), Intelligence and
Security Informatics. XVIII, 674 pages. 2005.

Vol. 3494: R. Cramer (Ed.), Advances in Cryptology —
EUROCRYPT 2005. XIV, 576 pages. 2005.

Vol. 3492: P. Blache, E. Stabler, J. Busquets, R. Moot
(Eds.), Logical Aspects of Computational Linguistics. X,
363 pages. 2005. (Subseries LNAI).

Vol. 3489: G.T. Heineman, 1. Crnkovic, H.W. Schmidt,
J.A. Stafford, C. Szyperski, K. Wallnau (Eds.),
Component-Based Software Engineering. XI, 358 pages.
2005.

Vol. 3488: M.-S. Hacid, N.V. Murray, Z.W. Ra$, S.
Tsumoto (Eds.), Foundations of Intelligent Systems. XIII,
700 pages. 2005. (Subseries LNAI).

Vol. 3486: T. Helleseth, D. Sarwate, H.-Y. Song, K. Yang
(Eds.), Sequences and Their Applications - SETA 2004.
XII, 451 pages. 2005.

Vol. 3483: O. Gervasi, M.L. Gavrilova, V. Kumar, A. La-
gana, H.P. Lee, Y. Mun, D. Taniar, C.J.K. Tan (Eds.), Com-
putational Science and Its Applications — ICCSA 2005,
Part IV. XXVII, 1362 pages. 2005.

Vol. 3482: O. Gervasi, M.L. Gavrilova, V. Kumar, A. La-
gand, H.P. Lee, Y. Mun, D. Taniar, C.J.K. Tan (Eds.), Com-
putational Science and Its Applications — ICCSA 2005,
Part I1I. LX VI, 1340 pages. 2005.

Vol. 3481: O. Gervasi, M.L. Gavrilova, V. Kumar, A. La-
gana, H.P. Lee, Y. Mun, D. Taniar, C.J.K. Tan (Eds.), Com-
putational Science and Its Applications — ICCSA 2005,
Part I1. LXIV, 1316 pages. 2005.

Vol. 3480: O. Gervasi, M.L. Gavrilova, V. Kumar, A. La-
gana, H.P. Lee, Y. Mun, D. Taniar, C.J.K. Tan (Eds.), Com-
putational Science and Its Applications — ICCSA 2005,
Part I. LXV, 1234 pages. 2005.

Vol. 3479: T. Strang, C. Linnhoff-Popien (Eds.), Location-
and Context-Awareness. XII, 378 pages. 2005.

Vol. 3478: C. Jermann, A. Neumaier, D. Sam (Eds.),
Global Optimization and Constraint Satisfaction. XIII,
193 pages. 2005.

Vol. 3477: P. Herrmann, V. Issarny, S. Shiu (Eds.), Trust
Management. XII, 426 pages. 2005.

Vol. 3475: N. Guelfi (Ed.), Rapid Integration of Software
Engineering Techniques. X, 145 pages. 2005.

Vol. 3468: H.W. Gellersen, R. Want, A. Schmidt (Eds.),
Pervasive Computing. XIII, 347 pages. 2005.

Vol. 3467: J. Giesl (Ed.), Term Rewriting and Applica-
tions. XIII, 517 pages. 2005.



Vol. 3465: M. Bernardo, A. Bogliolo (Eds.), Formal Meth-
ods for Mobile Computing. VII, 271 pages. 2005.

Vol. 3463: M. Dal Cin, M. Kainiche, A. Pataricza (Eds.),
Dependable Computing - EDCC 2005. XVI, 472 pages.
2005.

Vol. 3462: R. Boutaba, K. Almeroth, R. Puigjaner, S.
Shen, J.P. Black (Eds.), NETWORKING 2005. XXX,
1483 pages. 2005.

Vol. 3461: P. Urzyczyn (Ed.), Typed Lambda Calculi and
Applications. XI, 433 pages. 2005.

Vol. 3460: O. Babaoglu, M. Jelasity, A. Montresor, C. Fet-
zer, S. Leonardi, A. van Moorsel, M. van Steen (Eds.),
Self-star Properties in Complex Information Systems. IX,
447 pages. 2005.

Vol. 3459: R. Kimmel, N.A. Sochen, J. Weickert (Eds.),

Scale Space and PDE Methods in Computer Vision. XI,
634 pages. 2005.

Vol. 3458: P. Herrero, M.S. Pérez, V. Robles (Eds.), Scien-
tific Applications of Grid Computing. X, 208 pages. 2005.
Vol. 3456: H. Rust, Operational Semantics for Timed Sys-
tems. XII, 223 pages. 2005.

Vol. 3455: H. Treharne, S. King, M. Henson, S. Schneider
(Eds.), ZB 2005: Formal Specification and Development
in Z and B. XV, 493 pages. 2005.

Vol. 3454: J.-M. Jacquet, G.P. Picco (Eds.), Coordination
Models and Languages. X, 299 pages. 2005.

Vol. 3453: L. Zhou, B.C. Ooi, X. Meng (Eds.), Database
Systems for Advanced Applications. XXVII, 929 pages.
2005.

Vol. 3452: F. Baader, A. Voronkov (Eds.), Logic for Pro-
gramming, Artificial Intelligence, and Reasoning. X1, 562
pages. 2005. (Subseries LNAI).

Vol. 3450: D. Hutter, M. Ullmann (Eds.), Security in Per-
vasive Computing. XI, 239 pages. 2005.

Vol. 3449: F. Rothlauf, J. Branke, S. Cagnoni, D.W. Corne,
R. Drechsler, Y. Jin, P. Machado, E. Marchiori, J. Romero,
G.D. Smith, G. Squillero (Eds.), Applications of Evolu-
tionary Computing. XX, 631 pages. 2005.

Vol. 3448: G.R. Raidl, J. Gottlieb (Eds.), Evolutionary
Computation in Combinatorial Optimization. XI, 271
pages. 2005.

Vol. 3447: M. Keijzer, A. Tettamanzi, P. Collet, J.v.

Hemert, M. Tomassini (Eds.), Genetic Programming.
XIII, 382 pages. 2005.

Vol. 3444: M. Sagiv (Ed.), Programming Languages and
Systems. XIII, 439 pages. 2005.

Vol. 3443: R. Bodik (Ed.), Compiler Construction. XI, 305
pages. 2005.

Vol. 3442: M. Cerioli (Ed.), Fundamental Approaches to
Software Engineering. XIII, 373 pages. 2005.

Vol. 3441: V. Sassone (Ed.), Foundations of Software Sci-
ence and Computational Structures. XVIII, 521 pages.
2005.

Vol. 3440: N. Halbwachs, L.D. Zuck (Eds.), Tools and

Algorithms for the Construction and Analysis of Systems.
XVII, 588 pages. 2005.

Vol. 3439: R.H. Deng, F. Bao, H. Pang, J. Zhou (Eds.),
Information Security Practice and Experience. XII, 424
pages. 2005.

Vol. 3437: T. Gschwind, C. Mascolo (Eds.), Software En-
gineering and Middleware. X, 245 pages. 2005.

Vol. 3436: B. Bouyssounouse, J. Sifakis (Eds.), Embedded
Systems Design. XV, 492 pages. 2005.

Vol. 3434: L. Brun, M. Vento (Eds.), Graph-Based Repre-
sentations in Pattern Recognition. XII, 384 pages. 2005.

Vol. 3433: S. Bhalla (Ed.), Databases in Networked Infor-
mation Systems. VII, 319 pages. 2005.

Vol. 3432: M. Beigl, P. Lukowicz (Eds.), Systems Aspects
in Organic and Pervasive Computing - ARCS 2005. X,
265 pages. 2005.

Vol. 3431: C. Dovrolis (Ed.), Passive and Active Network
Measurement. XII, 374 pages. 2005.

Vol. 3429: E. Andres, G. Damiand, P. Lienhardt (Eds.),
Discrete Geometry for Computer Imagery. X, 428 pages.
2005. -

Vol. 3428:Y.-J. Kwon, A. Bouju, C. Claramunt (Eds.), Web
and Wireless Geographical Information Systems. XI1, 255
pages. 2005.

Vol. 3427: G. Kotsis, O. Spaniol (Eds.), Wireless Systems
and Mobility in Next Generation Internet. VIII, 249 pages.
2005.

Vol. 3423: J.L. Fiadeiro, P.D. Mosses, F. Orejas (Eds.), Re-
cent Trends in Algebraic Development Techniques. VIII,
271 pages. 2005.

Vol. 3422: R.T. Mittermeir (Ed.), From Computer Literacy
to Informatics Fundamentals. X, 203 pages. 2005.

Vol. 3421: P. Lorenz, P. Dini (Eds.), Networking - ICN
2005, Part I1. XXXV, 1153 pages. 2005.

Vol. 3420: P. Lorenz, P. Dini (Eds.), Networking - ICN
2005, Part I. XXXV, 933 pages. 2005.

Vol. 3419: B. Faltings, A. Petcu, F. Fages, F. Rossi (Eds.),
Constraint Satisfaction and Constraint Logic Program-
ming. X, 217 pages. 2005. (Subseries LNAI).

Vol. 3418: U. Brandes, T. Erlebach (Eds.), Network Anal-
ysis. XII, 471 pages. 2005.
Vol. 3416: M. Béhlen, J. Gamper, W. Polasek, M.A. Wim-

mer (Eds.), E-Government: Towards Electronic Democ-
racy. XIII, 311 pages. 2005. (Subseries LNAI).

Vol. 3415: P. Davidsson, B. Logan, K. Takadama (Eds.),
Multi-Agent and Multi-Agent-Based Simulation. X, 265
pages. 2005. (Subseries LNAI).

Vol. 3414: M. Morari, L. Thiele (Eds.), Hybrid Systems:
Computation and Control. XII, 684 pages. 2005.

Vol. 3412: X. Franch, D. Port (Eds.), COTS-Based Soft-
ware Systems. XVI, 312 pages. 200S.

Vol. 3411: S.H. Myaeng, M. Zhou, K.-F. Wong, H.-J.
Zhang (Eds.), Information Retrieval Technology. XIII,
337 pages. 2005.

Vol. 3410: C.A. Coello Coello, A. Herndndez Aguirre,
E. Zitzler (Eds.), Evolutionary Multi-Criterion Optimiza-
tion. XVI, 912 pages. 2005.

Vol. 3409: N. Guelfi, G. Reggio, A. Romanovsky (Eds.),
Scientific Engineering of Distributed Java Applications.
X, 127 pages. 2005.

Vol. 3408: D.E. Losada, J.M. Ferndndez-Luna (Eds.), Ad-
vances in Information Retrieval. XVII, 572 pages. 2005.



Table of Contents

Regular Papers

Extracting Semantic Taxonomies of Nouns from a Korean MRD Using
a Small Bootstrapping Thesaurus and a Machine Learning Approach ... .. 1
SeonHwa Choi and HyukRo Park

On the Transformation of Sentences
with Genitive Relations to SQL Queries. . ..........ooiievininnenn.... 10
Zsolt T. Kardkovdcs

Binary Lexical Relations for Text Representation
in Information Retrieval ........ ... .. ... . . . . 21
Marco Gonzalez, Vera Licia Strube de Lima, and José Valdeni de Lima

Application of Text Categorization to Astronomy Field ................. 32
Huaizhong Kou, Amedeo Napoli, and Yannick Toussaint

Towards an XML Representation of Proper Names
and Their Relationships .......... .. .. i i 44
Béatrice Bouchou, Mickael Tran, and Denis Maurel

Empirical Textual Mining to Protein Entities Recognition
from PubMed Corpus :z:svissssissnsssninsmsim: saiassnins saissinigs 56
Tyne Liang and Ping-Ke Shih

Automatic Extraction of Semantic Relationships
for WordNet by Means of Pattern Learning from Wikipedia ............. 67
Maria Ruiz-Casado, Enrique Alfonseca, and Pablo Castells

Combining Data-Driven Systems

for Improving Named Entity Recognition ............................. 80
Zornitsa Kozareva, Oscar Ferrdndez, Andres Montoyo,
Rafael Munoz, and Armando Sudrez

Natural Language Processing:

Mature Enough for Requirements Documents Analysis?................. 91
Leonid Kof
Improving Text Categorization Using Domain Knowledge ............... 103

Jingbo Zhu and Wenliang Chen

A Process and Tool Support for Managing Activity
and Resource Conflicts Based on Requirements Classification ............ 114
Huwasil Yang, Minseong Kim, Sooyong Park, and Vijayan Sugumaran



X Table of Contents

Web-Assisted Detection and Correction of Joint
and Disjoint Malapropos Word Combinations.......................... 126
Igor A. Bolshakov and Sofia N. Galicia-Haro

Web Directory Construction Using Lexical Chains...................... 138
Sofia Stamou, Vlassis Krikos, Pavlos Kokosis,
Alexandros Ntoulas, and Dimitris Christodoulakis

Email Categorization with Tournament Methods . ...................... 150
Yunging Xia, Wei Liu, and Louise Guthrie

Knowledge-Based Information Extraction:
A Case Study of Recognizing Emails of Nigerian Frauds ................ 161
Yanbin Gao and Gang Zhao

Extended Tagging and Interpretation Tools

for Mapping Requirements Texts to Conceptual (Predesign) Models .. .. .. 173
Giinther Fliedl, Christian Kop, Heinrich C. Mayr, Martin Hélbling,
Thomas Horn, Georg Weber, and Christian Winkler

Improving Question Answering Using Named Entity Recognition......... 181
Antonio Toral, Elisa Noguera, Fernando Llopis, and Rafael Murioz

Using Semantic Roles in Information Retrieval Systems ................. 192
Paloma Moreda, Borja Navarro, and Manuel Palomar

Text Categorization Based on Subtopic Clusters ....................... 203
Francis C.Y. Chik, Robert W.P. Luk, and Korris F.L. Chung

Interpretation of Implicit Parallel Structures.
A Case Study with “vice-versa” ..... ...ttt 215
Helmut Horacek and Magdalena Wolska

Text20nto — A Framework for Ontology Learning
and Data-Driven Change Discovery .............cciviiiiniinninein... 227
Philipp Cimiano and Johanna Vélker

Interaction Transformation Patterns Based on Semantic Roles . .......... 239
Isabel Diaz, Lidia Moreno, Oscar Pastor, and Alfredo Matteo

Query Refinement Through Lexical Clustering
of Scientific Textual Databases. .. ...........ciiiiiiiiniinnan.. 251
Eric SanJuan

Automatic Filtering of Bilingual Corpora
for Statistical Machine Translation ............... ... ... 263
Shahram Khadivi and Hermann Ney

An Approach to Clustering Abstracts............ooiiuiiniiiinnnan.. 275
Mikhail Alexandrov, Alexander Gelbukh, and Paolo Rosso



Table of Contents XI

Named Entity Recognition for Web Content Filtering................... 286
José Maria Gdmez Hidalgo, Francisco Carrero Garcia,
and Enrique Puertas Sanz

The Role of Word Sense Disambiguation

in Automated Text Categorization ..............cc.vuiiiiiinininnen.. 298
José Maria Gomez Hidalgo, Manuel de Buenaga Rodriguez,
and José Carlos Cortizo Pérez

Combining Biological Databases and Text Mining
to Support New Bioinformatics Applications .......................... 310
René Witte and Christopher J.O. Baker

A Semi-automatic Approach to Extracting Common Sense Knowledge
from Knowledge Sources . ..........couiuiiiiii i 322
Veda C. Storey, Vijayan Sugumaran, and Yi Ding

A Phrasal Approach to Natural Language Interfaces over Databases . . . ... 333
Michael Minock

Information Extraction for User’s Utterance Processing

on Ubiquitous Robot Companion ..............cviuiiniininennann.. 337
Hanmin Jung, Choong-Nyong Seon, Jae Hong Kim, Joo Chan Sohn,
Won-Kyung Sung, and Dong-In Park

Investigating the Best Configuration of HMM Spanish PoS Tagger
when Minimum Amount of Training Data Is Available.................. 341
Sergio Ferrandez and Jesus Peral

An Approach to Automatic Construction of Lexical Relations
Between Chinese Nouns from Machine Readable Dictionary ............. 345
Yi Hu, Ruzhan Lu, and Xuening Li

Automatic Acquisition of Adjacent Information and Its Effectiveness
in Extraction of Bilingual Word Pairs from Parallel Corpora............. 349
Hiroshi Echizen-ya, Kengi Araki, and Yoshio Momouchi

Text Mining from Categorized Stem Cell Documents

to Infer Developmental Stage-Specific Expression

and Regulation Patterns of Stem Cells............ ... ... ... ... ..... 353
Hyun Seok Park, Min Kyung Kim, Eun Jeong Choi, and Young Joo Seol

Simple But Useful Algorithms for Identifying Noun Phrase Complements
of Embedded Clauses in a Partial Parse............ ... ... ... ... 357
Sebastian van Delden

An Add-On to Rule-Based Sifters for Multi-recipient Spam Emails ....... 361
Vipul Sharma, Puneet Sarda, and Swasti Sharma



XII Table of Contents

Semantic Annotation of a Natural Language Corpus
for Knowledge Extraction ... ..., 365
Borja Navarro, Patricio Martinez-Barco, and Manuel Palomar

mySENSEVAL: Explaining WSD System Performance
Using Target Word Features.......... ... ... ... 369
Harri M.T. Saarikosk:

Information Extraction from Email Announcements .................... 372
Viktor Pekar

An Application of NLP Rules to Spoken Document Segmentation Task ... 376
Rafael M. Terol, Patricio Martinez-Barco, Fernando Llopis,
and Trinitario Martinez

A Generalised Similarity Measure for Question Answering............... 380
Gerhard Fliedner

Multi-lingual Database Querying and the Atoms of Language............ 384
Epaminondas Kapetanios and Panagiotis Chountas

Extracting Information from Short Messages ...........cvvvvernrnenn..n 388
Richard Cooper, Sajjad Ali, and Chenlan Bi

Automatic Transition of Natural Language Software Requirements
Specification into Formal Presentation ................................ 392
M.G. Ilieva and Olga Ormandjieva

Automatic Description of Static Images in Natural Language ............ 398
Azucena Montes Renddn, Pablo Sdinchez Luna, Gerardo Reyes Salgado,
Juan G. Gonzdlez Serna, and Ricardo Fuentes Covarrubias

On Some Optimization Heuristics for Lesk-Like WSD Algorithms ........ 402
Alexander Gelbukh, Grigori Sidorov, and Sang-Yong Han

Author Index ....... . 407



Extracting Semantic Taxonomies of Nouns from
a Korean MRD Using a Small Bootstrapping Thesaurus
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Abstract. Most approaches for extracting hypernyms of a noun from the defini-
tion in an MRD rely on the lexico-syntactic patterns compiled by human ex-
perts. Not only these methods require high cost for compiling lexico-syntatic
patterns but also it is very difficult for human experts to compile a set of lexi-
cal-syntactic patterns with a broad-coverage, because in natural languages there
are various different expressions which represent the same concept. To alleviate
these problems, this paper proposes a new method for extracting hypernyms of
a noun from an MRD. In proposed approach, we use only syntactic(part-of-
speech) patterns instead of lexico-syntactic patterns in identifying hypernyms to
reduce the number of patterns while keeping their coverage broad. Our experi-
ment shows that the classification accuracy of the proposed method is 92.37%
which is significantly much better than those of previous approaches.

1 Introduction

The importance of broad-coverage lexical/semantic knowledge-bases has been
stressed more than ever before as the natural language processing (NLP) systems
became large and applied to wide variety of application domains. These lexi-
cal/semantic knowledge-bases include such as lexicons, thesauri and ontologies and
machine-readable dictionaries. A lexical/semantic knowledge-base contains a list of
terms, their semantic definitions and some of the relationships that exist between
terms such as synonym, antonym and hypernym. Among the various relationships
between terms, many researchers believe that the taxonomy relationship is especially
useful because it can be utilized in various inference processes found in machine
translation, information retrieval, word sense disambiguation and so on.

The taxonomy relationship is usually represented in thesauri as the broad-term
(BT) narrow-term (NT) relations. However, because building broad-coverage thesauri
is a very costly and time-consuming job, they are not readily available and often too
general to be applied to a specific domain.

The work presented here is an attempt to alleviate this problem by devising a
method for constructing taxonomy relations automatically from a machine readable
dictionary (MRD). We use semantic hierarchies of nouns in a small thesaurus and a
definition of a noun in a Korean MRD.

* This study was financially supported by special research fund of Chonnam National Univer-
sity in 2004.
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Most of the previous approaches for extracting hypernyms of a noun from the defi-
nition in an MRD rely on the lexico-syntactic patterns compiled by human experts.
Not only these methods require high cost for compiling lexico-syntactic patterns but
also it is very difficult for human experts to compile a set of lexical-syntactic patterns
with a broad-coverage because, in natural languages, there are various different ex-
pressions which represent the same concept. Accordingly the applicable scope of a set
of lexico-syntactic patterns compiled by human is very limited.

To overcome the drawbacks of human-compiled lexico-syntactic patterns, we use
part-of-speech (POS) patterns only and try to induce these patterns automatically
using a small bootstrapping thesaurus and machine learning methods.

The rest of the paper is organized as follows. We introduce the related works to in
section 2. Section 3 deals with the problem of features selection. In section 4, our
problem is formally defined as a machine learning method and discuss implementa-
tion details. Section 5 is devoted to experimenal result. Finally, we come to the con-
clusion of this paper in section 6.

2 Related Work

[3] introduced a method for the automatic acquisition of the hyponymy lexical rela-
tion from unrestricted text, and gives several examples of lexico-syntactic patterns for
hyponymy that can be used to detect these relationships including those used here,
along with an algorithm for identifying new patterns. Her approach is complementary
to statistically based approaches that find semantic relations between terms, in that
hers requires a single specially expressed instance of a relation while the others re-
quire a statistically significant number of generally expressed relations. The hypo-
nym-hypernym pairs found by Hearst’s algorithm include some that she describes as
“context and point-of-view dependent”, such as “Washington/nationalist” and “air-
craft/target”. [4] was somewhat less sensitive to this kind of problem since only the
most common hypernym of an entire cluster of nouns is reported, so much of the
noise is filtered. [3] tried to discover new patterns for hyponymy by hand, neverthe-
less it is a costly and time-consuming job. In the case of [3] and [4], since the hierar-
chy is learned from text, it get to be domain-specific different from a general-purpose
resource such as WordNet.

[2] proposed a method that combines a set of unsupervised algorithms in order to
accurately build large taxonomies from any MRD, and a system that 1)performs fully
automatic extraction of taxonomic links from MRD entries and 2) ranks the extracted
relations in a way that selective manual refinement is allowed. In this project, he in-
troduced the idea of the hyponym-hypernym relationship appears between the entry
word and the genus term. Thus, usually a dictionary definition is written to employ a
genus term combined with differentia which distinguishes the word being defined
from other words with the same genus term. He finds the genus term by simple heu-
ristic defined using several examples of lexico-syntactic patterns for hyponymy.

[1] presented the method to extract semantic information from standard dictionary
definitions. His automated mechanism for finding the genus terms is based on the
observation that the genus term from verb and noun definitions is typically the head
of the defining phrase. The syntax of the verb phrase used in verb definitions makes it
possible to locate its head with a simple heuristic: the head is the single verb follow-
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ing the word fo. He asserted that heads are bounded on the left and right by specific
lexical defined by human intuition, and the substring after eliminating boundary
words from definitions is regarded as a head.

By the similar idea to [2], [10] introduced six kinds of rule extracting a hypernym
from Korean MRD according to a structure of a dictionary definition. In this work,
she proposed that only a subset of the possible instances of the hypernym relation will
appear in a particular form, and she divides a definition sentence into a head term
combined with differentia and a functional term. For extracting a hypernym, she ana-
lyzes a definition of a noun by word list and the position of words, and then searches
a pattern coinciding with the lexico-syntactic patterns made by human intuition in the
definition of any noun, and then extracts a hypernym using an appropriate rule among
6 rules. For example, rule 2 states that if a word X occurs in front of a lexical pattern
“leul bu-leu-deon i-leum ( the name to call )” then X is extracted as a hypernym of the
entry word.

Several approaches[11][12][13] have been researched for building a semantic hier-
archy of Korean nouns adopting the method of [2].

3 Features for Hypernym Identification

Machine learning approaches require an example to be represented as a feature vector.
How an example is represented or what features are used to represent the example has
profound impact on the performance of the machine learning algorithms. This section
deals with the problems of feature selection with respect to characteristics of Korean
for successful identification of hypernyms.

Location of a Word. In Korean, a head word usually appears after its modifying
words. Therefore a head word has tendency to be located at the end of a sentence. In
the definition sentences in a Korean MRD, this tendency becomes much stronger. In
the training examples, we found that 11% of the hypernyms appeared at the start, 81%
of them appeared at the end and 7% appeared at the middle of a definition sentence.
Thus, the location of a noun in a definition sentences is an important feature for de-
termining whether the word is a hypernym or not.

POS of a Function Word Attached to a Noun. Korean is an agglutinative language
in which a word-phrase is generally a composition of a content word and some num-
ber of function words. A function word denotes the grammatical relationship between
word-phrases, while a content word contains the central meaning of the word-phrase.

In the definition sentences, the function words which attached to hypernyms are
confined to a small number of POSs. For example, nominalization endings, objective
case postpositions come frequently after hypernyms but dative postpositions or loca-
tive postpositions never appear after hypernyms. A functional word is appropriate
feature for identifying hypernyms.

Context of a Noun. The context in which a word appears is valuable information and
a wide variety of applications such as word clustering or word sense disambiguation
make use of it. Like in many other applications, context of a noun is important in
deciding hyperhyms too because hypernyms mainly appear in some limited context.



4  SeonHwa Choi and HyukRo Park

Although lexico-syntactic patterns can represent more specific contexts, building
set of lexco-syntactic patterns requires enormous training data. So we confined our-
selves only to syntactic patterns in which hypernyms appear.

We limited the context of a noun to be 4 word-phrases appearing around the noun.
Because the relations between word-phrases are represented by the function words of
these word-phrases, the context of a noun includes only POSs of the function words
of the its neighboring word-phrases. When a word-phrase has more than a functional
morpheme, a representative functional morpheme is selected by an algorithm pro-
posed by [8].

When a noun appears at the start or at the end of a sentence, it does not have right
or left context respectively. In this case, two treatments are possible. The simplest
approach is to treat the missing context as don’t care terms. On the other hand, we
could extend the range of available context to compensate the missing context. For
example, the context of a noun at the start of a sentence includes 4 POSs of function
words in its right-side neighboring word-phrases.

4 Learning Classification Rules

Decision tree learning is one of the most widely used and a practical methods for
inductive inference such as ID3, ASSISTANT, and C4.5[14]. Because decision tree
learning is a method for approximating discrete-valued functions that is robust to
noisy data, it has therefore been applied to various classification problems success-
fully.

Our problem is to determine for each noun in definition sentences of a word
whether it is a hypernym of the word or not. Thus our problem can be modeled as
two-category classification problem. This observation leads us to use a decision tree
learning algorithm C4.5.

Our learning problem can be formally defined as followings:

e Task T: determining whether a noun is a hypernym of an entry word or not .
e Performance measure P: percentage of nouns correctly classified.

e Training examples E: a set of nouns appearing in the definition sentences of the
MRD with their feature vectors and target values.

To collect training examples, we used a Korean MRD provided by Korean Term-
Bank Project[15] and a Korean thesaurus compiled by Electronic Communication
Research Institute. The dictionary contains approximately 220,000 nouns with their
definition sentences while the thesaurus has approximately 120,000 nouns and taxon-
omy relations between them. The fact that 46% of nouns in the dictionary are missing
from the thesaurus illustrates the necessity of this research i.e. to extend a thesaurus
using an MRD.

Using the thesaurus and the MRD, we found that 107,000 nouns in the thesaurus
have their hypernyms in the definition sentences in the MRD. We used 70% of these
nouns as training data and the remaining 30% of them as evaluation data. For each
training pair of hypernym/hyponym nouns, we build a triple in the form of (hyponym
definition-sentences hypernym) as follows.

ga-gyeong [a-leum-da-un gyeong-chi (a beautiful scene)] gyeong-chi
hyponym definition sentence hypernym



