Lecture Notes in Artificial Intelligence
Subseries of Lecture Notes in Computer Science

Edited by J. G. Carbonell and J. Siekmann

Lecture Notes in Computer Science

Edited by G. Goos, J. Hartmanis and J. van Leeuwen

1609



Springer
Berlin
Heidelberg
New York
Barcelona
Hong Kong
London
Milan
Paris
Singapore
Tokyo



Zbigniew W. Ra§ Andrzej Skowron (Eds.)

Foundations of
Intelligent Systems

11th International Symposium, ISMIS’99
Warsaw, Poland, June 8-11, 1999
Proceedings

Springer




Series Editors

Jaime G. Carbonell, Carnegie Mellon University, Pittsburgh, PA, USA
Jorg Siekmann, University of Saarland, Saarbriicken, Germany

Volume Editors

Zbigniew W. Ra$

University of North Carolina, Department of Computer Science
9201 University City Boulevard, Charlotte, NC 28223, USA
E-mail: ras@uncc.edu

and

Polish Academy of Sciences, Institute of Computer Science
Ordona 21, 01-237 Warsaw, Poland

E-mail: ras@wars.ipipan.waw.pl

Andrzej Skowron

University of Warsaw, Institute of Mathematics
Banacha 2, 02-097 Warsaw, Poland

E-mail: skowron@mimuw.edu.pl

Cataloging-in-Publication data applied for

Die Deutsche Bibliothek - CIP-Einheitsaufnahme

Foundations of intelligent systems : 11th international symposium ;
proceedings / ISMIS ’99, Warsaw, Poland, June 8 - 11, 1‘999.
Zbigniew W. Ras ; Andrzej Skowron (ed.). - Berlin ; Heidelberg ;
New York ; Barcelona ; Hong Kong ; London ; Milan ; Paris ;
Singapore ; Tokyo : Springer, 1999 i
(Lecture notes in computer science ; Vol. 1609 : Lecture notes in

artificial intelligence)
ISBN 3-540-65965-X

CR Subject Classification (1998): 1.2, H.5, H.3, F.4.1, F.1, H.3.3

ISBN 3-540-65965-X Springer-Verlag Berlin Heidelberg New York

This work is subject to copyright. All rights are reserved, whether the whole or part of the material is
concerned, specifically the rights of translation, reprinting, re-use of illustrations, recitation, broadcasting,
reproduction on microfilms or in any other way, and storage in data banks. Duplication of this publication
or parts thereof is permitted only under the provisions of the German Copyright Law of September 9, 1965,
in its current version, and permission for use must always be obtained from Springer- Verlag. Violations are

liable for prosecution under the German Copyright Law.

© Springer-Verlag Berlin Heidelberg 1999
Printed in Germany

Typesetting: Camera-ready by author
SPIN 10705068 06/3142-543210  Printed on acid-free paper



Preface

This volume contains the papers selected for presentation at the Eleventh
International Symposium on Methodologies for Intelligent Systems - ISMIS99, held
in Warsaw, Poland, June 8-11, 1999. The symposium was organized and hosted by
the Institute of Computer Science of the Polish Academy of Sciences (ICS PAS). It
was sponsored by UNC-Charlotte, ICS PAS, the Polish-Japanese School of
Information Technology, and others.

ISMIS is a conference series that was started in 1986 in Knoxville, Tennessee. Since
then it has been held in Charlotte (North Carolina), Knoxville (Tennessee), Torino
(Italy), Trondheim (Norway), and Zakopane (Poland).

The program committee selected the following major areas for ISMIS99:
Evolutionary Computation, Intelligent Information Retrieval, Intelligent Information
Systems, Knowledge Representation and Integration, Leaming and Knowledge
Discovery, Logic for Artificial Intelligence, Methodologies, and Soft Computing.

The contributed papers were selected from 115 full draft papers by the following
program committee: S. Carberry, L. Carlucci Aiello, A. Biermann, J. Calmet, J.
Carbonell, N.J. Cercone, S.M. Deen, R. Demolombe, B. Desai, E. Dietrich, J.
Eusterbrock, A. Giordana, H.J. Hamilton, A. Jankowski, W. Klosgen, Y. Kodratoff,
B. Lowden, M. Lowry, D. Maluf, R.A. Meersman, M. Michalewicz, Z. Michalewicz,
R.S. Michalski, M. Mukaidono, S. Ohsuga, L. Padgham, Z. Pawlak, L. De Raedt,
V.V. Raghavan, Z.W. Ra$, E. Rosenthal, H. Rybinski, L. Saitta, A. Skowron, S.
Tsumoto, R. Slowinski, S.K.M. Wong, G.-P. Zarri, M. Zemankova, N. Zhong, and
J.M. Zytkow. Additionally, we acknowledge the help in reviewing the papers from:
J. Chen, J.W. Grzymata-Busse, M. Kryszkiewicz, M. Merzbacher, S.H. Nguyen, R.
Swiniarski, A. Wieczorkowska and W. Ziarko.

P. Dembinski was the general chair of the symposium.

We wish to express our thanks to Willi Klosgen, Yves Kodratoff, Robert A.
Meersman, V.S. Subrahmanian, and Gio Wiederhold who presented invited talks at
the symposium. Also, we are thankful to Z. Michalewicz for organizing two special
sessions on Evolutionary Computation. We express our appreciation to the sponsors
of the symposium and to all who submitted papers for presentation and publication in
the proceedings. Our sincere thanks go to Ewa Gasiorowska-Wirpszo for her
professional help in organizing the symposium. Also, our thanks are due to Alfred
Hofmann of Springer-Verlag for his continuous help and support.

June, 1999 Z.W. Ras, A. Skowron
ISMIS’99 Program Co-Chairs



Table of Contents
Invited Papers

W. Klosgen
Applications and research problems of subgroup MiNING ........cccereeisoieiiennenierecnes 1

Y. Kodratoff
Knowledge discovery in texts: A definition and applications ........................... 16

R.A. Meersman
Semantic ontology tools in IS design ... 30

V.S. Subrahmanian
Heterogeneous agent SYSIEMS .............cooiiiiiiiiiiiii e 46

G. Wiederhold
Information systems that really support decision-making ...............c.............. 56

Communications

1A Logics for Al

J. Chen

A class of stratified programs in autoepistemic logic of

knowledge and belief ..................c..ccooiiiiiiiiiiiii 67

A. Giordana, L. Saitta
On-line estimation of matching complexity in first order logic ......................... 76

C.-M. Wu, Y. Zhang

Implementing prioritized logic programming ......................oooiiieiiiiinnnn 85
A. Badia
Extending description logics with generalized quantification ........................... 94

1B Intelligent Information Retrieval

F. Esposito, D. Malerba, F.A. Lisi
Machine learning for intelligent document processing: The WISDOM system ......103

A.H. Alsaffar, J.S. Deogun, V.V. Raghavan, H. Sever
Concept based retrieval by minimal 1erm S€LS ................ccooivivviiiniiiii 114

P. Lambrix, N. Shahmehri, S. Jacobsen
Querying document bases by content, structure and properties ...................... 123



vill

F. Sebastiani
Total knowledge and partial knowledge in logical models
of information refrieval ...t 133

2A Intelligent Information Systems

S.M. Deen, C.A. Johnson
Towards a theoretical foundation for cooperating knowledge based systems .......144

B.C. Desai, R. Shinghal, N. Shayan, Y. Zhou
CINDI: A system for cataloguing, searching, and annotating
electronic documents in digital libraries .............................. 154

S. Ohsuga, T. Aida
Externalization of human idea and problem description
Jor automatic programming ..................cociiiiiiiii e 163

B. Predki, S. Wilk
Rough set based data exploration using ROSE system ..................c..ccooooieen 172

D. Pacholczyk
Towards an intelligent system dealing with nuanced
information expressed in affirmative or negative forms ............................... 181

2B Intelligent Information Retrieval

B. Thomas
Logic programs for intelligent Web search ........................ccoiiiiiiinnn 190

R. Basili, M. Di Nanni, M.T. Pazienza
Representing document content via an object-oriented paradigm .................... 199

G. Semeraro, M.F. Costabile, F. Esposito, N. Fanizzi, S. Ferilli
A learning server for inducing user classification

rules in the digital library service ..................cccccciiiiiiii 208
S. Kundu
A better fitness measure of a text-document for a given set of keywords .............217

G.P. Zarri, E. Bertino, B. Black, A. Brasher, B. Catania, D. Deavin, L. Di Pace,

F. Esposito, P. Leo, J. McNaught, A. Persidis, F. Rinaldi, G. Semeraro,
CONCERTO, an environment for the ‘intelligent’ indexing,

querying and retrieval of digital documents .......................... 226



X

3A Learning and Knowledge Discovery

H. Wang, H.S. Nguyen
Text classification using lattice machine .....................cocociiiiiiiiiinennn 235

M. Merzbacher

Discovering semantic proximity for Web pages .................cooiiiiiii 244
I Weber
A declarative language bias for levelwise search of first-order regularities ........253

P. Ejdys, G. Géra
The more we learn the less we know? On inductive learning from examples ......262

3B Logics for Al

P. Doherty, W. Lukaszewicz, E. Madalinska-Bugaj
Computing MPMA updates using Dijkstra’s semantics ....................ccc.c.oeuenn. 271

M. Mukaidono
Several extensions of truth values in fuzzy logic .......................cl 282

R. Béjar, F. Manya
Phase transitions in the regular random 3-SAT problem ............................... 292

L. Brisoux, E. Grégoire, L. Sais
Improving backtrack search for SAT by means of redundancy ........................ 301

4A Intelligent Information Systems

H.S. Nguyen, S.H. Nguyen, A. Skowron
Decomposition of task specification problems .....................o 310

A. An, N.I. Cercone, C. Chan
ORTES: The design of a real-time control expert SyStem ...............cccooeevanene. 319

B.G.T. Lowden, J. Robinson
A statistical approach to rule selection in semantic query optimisation ............. 330

M.-S. Hacid, C. Rigotti
Representing and reasoning on conceptual queries over image databases .......... 340

4B Learning and Knowledge Discovery
S. Tsumoto

Knowledge discovery in clinical databases - An experiment
with rule induction and STALISIICS ... .....cccovoiriiie i e e 349



X

M. Michalewicz, M.A. Klopotek, S.T. Wierzchon
Reasoning and acquisition of knowledge in a system
for hand wound diagnosis and progrosis ........... ... 358

A. Wieczorkowska
Rough Sets as a tool for audio signal classification .............................o 367

D. Brindle, W. Ziarko
Experiments with rough sets approach to speech recognition ......................... 376

SA Computer Vision

N. Abe, K. Tanaka, H. Taki
A system for understanding a mechanical assembly instruction

manual USInG Virtual SPACe ... .. ... . ... . 385
W. Skarbek
Perceptual convergence of discrete clamped fractal operator ......................... 395

W. Skarbek, A. Pietrowcew, R. Sikora
Modified Oja-RLS algorithm - stochastic convergence
analysis and application for image compression .......................ccoooviiieninn 402

5B Learning and Knowledge Discovery

K.A. Kaufman, R.S. Michalski
Learning from inconsistent and noisy data: The AQI8 approach .................... 411

J.J. Zhang, N.J. Cercone, H.J. Hamilton
Learning english grapheme segmentation using the iterated
Version space algorithm .......... ... . .. ... .. i i 420

L. Iwanska, N. Mata, K. Kruger

Fully automatic acquisition of taxonomic knowledge from large

corpora of texts: Limited-syntax knowledge representation system

based on natural language ....................... 430

6A Learning and Knowledge Discovery

F. Botana
A fuzzy measure of similarity for instance-based learning ...... ....................... 439

R. Susmaga
Computation of minimal Cost reducts ....................ccoiiiiiiiiiii 448

J. Stepaniuk
Rough set data mining of diabetes data ................................ 457



Xi

D. Michaut, P. Baptiste
Selection of a relevant feature subset for induction tasks .............................. 466

6B Knowledge Representation

J. Calmet, P. Kullmann
A data structure for subsumption-based tabling in

top-down resolution engines for data-intensive logic applications ................... 475
M.A. Orgun
Modelling and reasoning about multi-dimensional information ..................... 434

M.A. Klopotek, S.T. Wierzchon
An interpretation for the conditional belief function in the
theory Of eVIAENCe ...........c.c.cooeuviiiiiii i 494

L.M. Sztandera, C. Bock, M. Trachtman, J. Velga
Artificial neural networks aid the design of non-carcinogenic azo dyes ..............503

7A Evolutionary Computation

K. De Jong
Evolving in a changing world ...................c.oiiiiiiiiiii 512

C. Anglano, A. Giordana, G. Lo Bello
High-performance data mining on networks of workstations .......................... 520

J.J. Mulawka, P. Wasiewicz, K. Pigtak
Virus-enhanced genetic algorithms inspired by DNA computing ..................... 529

K. Trojanowski, Z. Michalewicz
Evolutionary approach to non-stationary optimization tasks .......................... 538

7B Learning and Knowledge Discovery

J. Cwik, J. Koronacki, .M. Zytkow
On discovering functional relationships when
observations are noisY: 2D CASE ...t 547

JLF. Peters, L. Han, S. Ramanna
Approximate time rough software cost decision system:
Multicriteria decision-making approach ......................c.ooiiiiiiiiii 556

M.A. de Almeida, S. Matwin
Machine learning method for software quality model building ........................ 565



X

S.H. Nguyen
Discovery of generalized patterns .....................ccoiiieieiiiiiiii 574

8A Learning and Knowledge Discovery

M. Kryszkiewicz, H. Rybirski
Incomplete database issues for representative association rules ...................... 583

S. Puuronen, V. Terziyan, A. Tsymbal

A dynamic integration algorithm for an ensemble of classifiers ...................... 592
G. Fiol-Roig
UIB-IK: A computer system for decision trees induction ............................... 601

J.W. Grzymala-Busse, L.K. Goodwin, X. Zhang
Preterm birth risk assessed by a new method of classification
using selective partial matching ...................... 612

J. Dong, N. Zhong, S. Ohsuga
Probabilistic rough induction: The GDT-RS methodology and algorithms ..........621

8B Evolutionary Computation

C.H.M. van Kemenade, J.N. Kok
Cluster evolution strategies for constrained numerical optimization ................. 630

F. Mansanne, F. Carrére, A. Ehinger, M. Schoenauer

Evolutionary algorithms as fitness function debuggers ..................oooevii 639
M. Schmidt

Solving real-life time-tabling problems ......................cc..ooi 648
R. Jonsson

On measures Of Search feaiures ..o 657

J. Jelonek, M. Komosinski
Genetic algorithms in constructive iIndUCtion .....................ccoocoiiiieial 665

Author Index ... ... 675



