
A major forum focusing on decision research...

JOURNAL OF
BEHAVIORAL

DECISION MAKING

I

: • : • :

EDITOR

GEORGE WRIGHT
Strathclyde Graduate
Business School,
University of
Strathclyde,
UK

ASSOCIATE EDITOR

J. FRANK YATES
University of Michigan,
USA

Subscribe Now...

Telephone your credit
card order on
UK/Europe:
(0)1243 770400
USA:
(212) 850 6645

The Journal of Behavioral Decision Making is a
multidisciplinary journal with a broad base of
content and style. The objective of the Journal
is to present and stimulate behavioral research
on decision making and to provide a forum for
the evaluation of complementary, contrasting
and conflicting perspectives. These perspectives
include: psychology, management science,
sociology, political science and behavioral
economics.

Papers published in the Journal encompass,
but are not limited to, the following areas:

Individual decision making
Management science and decision aids
Interpersonal and small group decision
making
Organizational decision making
Strategic decision making
Sociafand political structuring of decision
making
Behavioral economics
Expert systems
Consumer decision making
Behavioral accounting
Medical and clinical decision making

•

•
•
•

SUBSCRIPTION DETAILS

Volume 8 (1995) 4 Issues
Institutional Rate: Worldwide: US$215.00
Personal Rate: UK: £60.00 Elsewhere: US$95.00
(Personal subscriptions welcomed if paid by
personal cheque or credit card)

FREE SAMPLE COPY

To receive your FREE sample copy please contact:
Siobhan Codrai, John Wiley & Sons Ltd, Baffins Lane,
Chichester, West Sussex, PO19 1UD, UK
Telephone: (01243) 779777 Fax: (01243) 775878

ffiWmiWxwra^



The knowledge
engineering
review

VOLUME 10 1995

EDITOR

Dr John Fox, Imperial Cancer Research Fund, London

ASSOCIATE EDITOR

Dr Paul Krause, Imperial Cancer Research Fund, UK

NORTH AMERICAN EDITOR

Dr Peter Jackson, Clarkson University, USA

EDITORIAL BOARD

Bruce d'Ambrosio
D. Navin Chandra
Enrico Coiera
Peter Friedland
Dov Gabbay
Sture Hagglund
Peter Hammond
Frank van Harmelen
Nick Jennings
Benjamin Kuipers
Kiyoshi Niwa
Rainer Manthey
Rob Martil
N. Shadbolt
Glenn Shafer
Barry Silverman
Austin Tate
Mario Tokoro
Jan Treur
Michael Wellman

Oregon State University, USA
Carnegie Mellon University, USA
Hewlett-Packard Ltd, UK
NASA Ames Research Center, USA
Imperial College, UK
Linkoping University, Sweden
Brunei University, UK
University of Amsterdam, The Netherlands
Queen Mary and Westfield College, UK
University of Texas at Austin, USA
University of Tokyo, Japan
University of Bonn, Germany
Lloyds Register of Shipping, UK
University of Nottingham, UK
Princeton University, USA
The George Washington University, USA
University of Edinburgh AI Applications Institute, UK
Keio University, Japan
Free University of Amsterdam, The Netherlands
University of Michigan, USA

Cambridge University Press

Cambridge
New York Port Chester Melbourne Sydney



© Cambridge University Press 1995

CAMBRIDGE UNIVERSITY PRESS
Published by the Press Syndicate of the University of Cambridge
The Pitt Building, Trumpington Street, Cambridge CB2 1RP
40 West 20th Street, New York, NY 10011-4211, USA
10 Stamford Road, Oakleigh, Melbourne 3166, Australia

Typeset by Paston Press Ltd, Loddon
Printed in Great Britain by Henry Ling Ltd, Dorchester



Contents of Volume 10

VOLUME 10 NUMBER 1 MARCH 1995
Editorial: Knowledge representation and reasoning: The view from cognitive
psychology
JOHN FOX and PAUL KRAUSE 1

Cognitive expertise research and knowledge engineering
FERGUS BOLGER 3

Bias in human judgement under uncertainty?
PETER AYTON and EVA PASCOE 21

A review of human linguistic probability processing: General principles and empirical
evidence
THOMAS S. WALLSTEN and DAVID V. BUDESCU 43

Grey Pages

Models and Techniques for the Reuse of Designs: ECA/94 Workshop, Amsterdam,
August 8 1994
P. M. WOGNUM 63

Comparison of implemented ontologies
NICOLAAS J. I. MARS 67

Validation of knowledge-based systems: Current trends and issues
ALUN D.PREECE 69

Reasoning about structured objects: Knowledge representation meets databases
FRANZ BAADER, MARTIN BUCHEIT, MANFRED A. JEUSFELD and WERNER NUTT 73

Integration of Machine Learning and knowledge Acquisition
CLAIRE NEDELLEC 77

Information processing and the management of uncertainty
SIMON PARSONS and ALESSANDRO SAFFIOTTI 83

The Legal Applications of Logic Programming Workshop at the ICLP 94 Conference
DANIELA TISCORNIA 89

Report on the Workshop: Applications of Logic Programming in Software Engineering

p. CIANCARINI and LEON STERLING 97

Book reviews 101

From the journals. . . . 115



VOLUME 10 NUMBER 2 JUNE 1995
Intelligent agents: theory and practice
MICHAEL WOOLDRIDGE a n d NICHOLAS R. JENNINGS 115

Logic engineering in medicine
PETER LUCAS 153

Application oriented qualitative reasoning

LOUISE TRAVE-MASSUYES a n d ROBERT MILNE 181

Grey Pages

Workshop on Integration of Declarative Paradigms
JUAN JOSE MORENO-NAVARRO 205

Logic Programming and Education

ROSA MARIA BOTTINO, PAOLA FORCHERI a n d MARIA TERESA MOLFINO 209

Book reviews 213

From the journals. . . . 223

VOLUME 10 NUMBER 3 SEPTEMBER 1995
CBT Il-Case-based computer-aided instruction survey of principles, applications and
issues
TARIQ KHAN and YAU JIM YIP 235

Evaluation of workbenches which support the Common KADS

JOHN K. C. KINGSTON, JIM G. DOHENY a n d IAN M. FILPY 269

Grey Pages

Issues on building software for hardware agents

HENRY HEXMOOR a n d DAVID KORTENKAMP 301

Book reviews 305

From the journals. . . . 307

VOLUME 10 NUMBER 4 DECEMBER 1995
Guest Editors: Frank van Harmelen and Jan Treur, Free University of Amsterdam

Verification and validation of knowledge-based systems with formal specifications
PEDRO MESEGUER a n d ALUN D. PREECE 331

Formal methods on knowledge engineering
FRANK VAN HERMELEN a n d DIETER FENSEL 345

Formal specification languages in knowledge and software engineering

DIETER FENSEL 361

Grey Pages

Workshop Report
Constraint languages/systems and their use in problem modelling

ROLAND H. C. YAP 405

Book reviews 411

From the journals. . . . 415



INDEX TO VOLUME 10

Ayton, Peter and Pascoe, Eva. Bias in human judgement under uncertianty, 21-41

Baader, Franz, Bucheit, Martin, Jeusfeld, Manfred A. and Nutt, Werner. Reasoning about structured
objects: Knowledge representation meets databases, 73-76

Bolger, Fergus. Cognitive expertise research and knowledge engineering, 3-19

Bottino, Rosa Maria, Forcheri, Paola and Molfino, Maria Teresa. Logic Programming and Education, 209-
211

Bucheit, Martin. See Baader, Bucheit, Jeusfeld and Nutt

Budesu, David V. See Wallsten and Budescu

Ciancarini P and Sterling, Leon. Repost on the Workshop: Applications of Logic Programming in
Software Engineering, 97-100

Doheny, Jim G. See Kingston, Doheny and Filby

Fensel, Dieter. See Harmelen and Fensel

Fensel, Dieter. Formal specification languages in knowledge and software engineering, 361-404

Filby, Ian M. See Kingston, Doheny and Filby

Forcheri, Paola. See Bottino, Forcheri and Molfino

Harmelen, Frank van and Fensel, Dieter. Formal methods in knowledge engineering, 345-360

Hexmoor, Henry and Kortenkamp, David. Issues on building software for hardward agents, 301

Jennings, Nicholas R. See Wooldridge and Jennings

Jeusfeld, Manfred A. See Baader, Bucheit, Jeusfeld and Nutt

Jim Yip, Yau. See Khan and Jim Yip

Khan, Tariq and Jim Yip, Yau. CBT II - Case-based computer-aided instruction: survey of principles,
applications and issues, 235

Kingston, John K. C, Doheny, Jim G and Filby, Ian M. Evauluation of workbenches which support the
CommonKADS methodology, 269

Kortenkamp, David. See Hexmoor and Kortenkamp

Lucas, Peter. Logic engineering in medicine, 153-179

Mars, Nicholas J. I. Comparison of implemented ontologies, 67-68

Meseguer, Pedro and Preece, Alun D. Verification and validation of knowledge-based systems with formal
specifications, 331-343

Milne, Robert. See Trave'-Massuyes and Milne

Molfino, Maria Teresa. See Bottino, Forcheri and Molfino

Moreno-Navarro, Juan J6se. Workshop on Integration of Declarative Paradigms, 205-208

Nedellec, Claire. Integration of Machine Learning and Knowledge Aquisition, 77-81

Nutt, Werner. See Baader, Bucheit, Jeusfeld and Nutt

Parsons, Simon and Saffiotti, Alessandro. Information processing and the management of uncertainty, 83-
88

Pascoe, Eva. See Ayton and Pascoe

Preece, Alun D. Validation of knowledge-based systems: Current trends and issues, 69-71

Preece, Alun D. See Meseguer and Preece

Saffiotti, Alessandro. See Parsons and Saffiotti



Sterling, Leon. See Ciancarini and Sterling

Tiscornia, Daniela. The Legal Applications of Logic ProgrammingWorkshop at the ICLP 94 Conference,
89-96

Trave'-Massuyes, Louis and Milne, Robert. Application orientated qualitive reasoning, 181-204

Wallsten, Thomas S. and Budescu, David V. A reiview of human linguistic processing: General pronciples
and empirical evidence, 43-61

Wognum, P. M. Models and Techniques for the Reuse of Designs: ECA/94 Workshop, Amsterdam,
August 8 1994, 63-66

Wooldridge, Michael and Jennings, Nicholas R. Intelligent agents: theory and practice, 115-152

Yap, Roland H. C. Workshop Report. Constraint languages/systems and their use in problem modelling,
405^10



INDEX OF BOOKS REVIEWED
IN VOLUME 10

The name of the reviewer is given in parentheses

Advanced methods in neural computing (Philip Wasserman), 104—105

Artificial Intelligence techniques in Prolog (Yoav Shoham and Morgan Kaufmann), 412

Artificial intelligence through search (Chris Thornton), 106-108

A safety licenseable computing architecture (W. A. Halang), 305-306

Collected works of A. M. Turing: Volume 1: Pure mathematics (J. L. Britton), 213

Collected works of A. M. Turing: Volume 2: Mechanical intelligence (J. L. Britton), 213

Collected works of A. M. Turing: Volume 3: Morphogenesis (J. L. Britton), 213

Cooperation in industrial multi-agent systems (Nick Jennings), 215

Constraint-based reasoning (E. C. Freuder and A. K. Mackworth), 216-217

Current trends in AI planning:EWSP-93-2nd European Workshop on Planning (C. Backstrom and
E. Sandwell), 110-111

Executable modal and temporal logics (M. Fisher and R. Owens), 411

First steps in model logic (Sally Popkorn), 220

Formal specification of complex reasoning systems (Jan Treur and Thomas Wetter), 112-113

Genetic algorithms for machine learning (John J. Grenfenstette), 113-114

Integrating rules and connectionism for robust commonsense reasoning ( Ron Sun), 214—215

Logic programming: operational semantics and proof theory (J. H. Andrews), 111-112

Methods and tools for applied artificial intelligence (D. Popovic and V. P. Bhatkar), 218-219

Model theory (Wilfred Hodges), 105-106

Neural networks and fuzzy systems; A dynamical systems approach to machine intelligence (Bart Kosko),
219-220

Recent advances in qualitive physics (Boi Faltings), 108-109

The art of Prolog - second edition (Leon Sterling and Ehud Shapiro), 411

The Godelprogramming language (Patricai Hill), 102-104

Foundations of fuzzy systems (Rudolf Kruse), 101-102

Fuzzy logic for the management of uncertainty (Lotfi Zadeh and Janusc Kacprzyk), 101



CAMBRIDGE

Real-time Computer Vision
Edited by C. M. BROWN and D. TERZOPOULOS

Researchers are increasingly turning their attention to
developing algorithms for real-time computer vision,
needed for the control of automated systems. This is
the first book devoted to the subject, and includes
articles by some of the leading researchers in the world.
It will interest students, researchers and engineers
involved in the design and programming of visually
guided systems.
£30.00 net HB 0 52147278 4 232 pp.
Publications of the Newton Institute 2

Language and Learning for Robots
C. CRANGLE and P. SUPPES

Develops the notion of an instructable robot - one
which derives its intelligence in part from interaction
with humans. Since verbal interaction with a robot
requires a natural language semantics, the authors
propose a natural-model semantics which they then
apply to the interpretation of robot commands.
£40.00 net HB 1 881526 20 8 280 pp.
£16.95 net PB 1881526 194

CSLI Publications

People and Computers VIII
Proceedings of HCI '93

Edited by J. L. ALTY, D. DIAPER and S. GUEST

Covers a broad range of HCI topics, including user
interface design, user modelling, tools, hypertext,
CSCW, and programming. Research and commercial
perspectives are considered, making the book essential
for all researchers, designers and manufacturers who
need to keep abreast of developments.
£40.00 net PB 0 52146633 4 512 pp.
British Computer Society Conference Series 7

People and Computers IX
Proceedings of the HCI '94 Conference

Edited by G. COCKTON, S. DRAPER and G. WEIR

Covers a broad range of HCI related topics, including
interactive systems development, user interface design,
user modelling, tools, hypertext and CSCW. An
essential purchase for all researchers, designers and
manufacturers.
£35.00 net PB 0 521 48557 6 448 pp.

The Computer
as Medium
Edited by P. B. ANDERSEN,
B. HOLMQVIST and
J. F. JENSEN

The Computer as Medium
brings insights from art,
literature and theatre to bear
on computers. The broad
and rich coverage of this
book will appeal to scholars
in cognitive science,
computer science, linguistics, semiotics, media studies
and mass-communications and cultural studies, and
education.
£40.00 net HB 0 52141995 6 544 pp.
Learning in Doing: Social, Cognitive and Computational
Perspectives

Abductive
Inference
Computation, Philosophy,
Technology

Edited by J. R. JOSEPHSON
and S. G. JOSEPHSON

This volume makes
significant progress in
analysing abduction as an
information-processing
phenomenon, and in
describing how AI systems
can be built for abductive tasks such as diagnosis.
£30.00 net HB 0 521 43461 0 304 pp.

Now in paperback

Formal Methods in Artificial
Intelligence
A. M. RAMSAY

Covers the background of classical logic, including the
major meta-theorems, and the state of the art in
theorem proving including Bibel's connection method.
Also covered are the advanced adaptations of classical
logic now being used in AI - temporal and modal
logics, reason maintainance and intensional logic.
£ 15.00 net PB 0 521 42421 6 296 pp.
Cambridge Tracts in Theoretical Computer Science 6

Cambridge books are available from good bookshops, alternatively call UK + 44 (0) 1223 325970 to order direct
using your credit card, or fax UK + 44 (0)1223 315052. For further information please email Giulia Williams

on science@cup.cam.ac.uk

CAMBRIDGE
UNIVERSITY PRESS

The Edinburgh Building, Cambridge CB2 2RU



The knowledge engineering review

Notes for Contributors

Contributions for publication should be addressed to Professor John Fox, Editor, The Knowledge Engineering
Review, Imperial Cancer Research Fund, PO Box 123, Lincoln's Inn Fields, London WC2A 3PX, England; Dr
Peter Jackson, North American Editor, Department of Electrical and Computer Engineering, Clarkson
University, Potsdam, NY 13699-5720, USA; or may be submitted through a member of the Editorial Board
(address inside front cover). Submission implies that the manuscript has not been published previously nor
currently submitted for publication elsewhere.

All contributions, whether articles, correspondence or reviews, must be sent in triplicate and typed on one side
of the paper, with wide margins and double-line spacing throughout. Any minor corrections should be made
neatly in the typescript, leaving the margins clear. The author is invited to nominate up to five possible referees,
who will not necessarily be used.

Articles must be accompanied by a brief, informative rather than indicative, abstract. Headings should be set
out clearly but not underlined. Primary headings should be in lower case, at margin, with arabic numeral;
subheadings should be numbered 2.a., 2.b., etc., and tertiary headings, 2.a.1., 2.a.2. No cross-references should
be given by page number, but 'above' and 'below' should be used with the section specified, e.g. Section 2.a.2. The
SI system of units should be used. The author should mark in the margin of the manuscript where figures and tables
may be inserted. References to points in larger works should, where possible, quote the page reference, e.g. Ager,
1981, p. 102.

Tables should be typed with double-line spacing on sheets separate from the running text. Each table must have
a caption that will make the data in the table intelligible without reference to the text.

Illustrations should be drafted for reproduction as full page (148 mm) width. Originals should normally be
drawn at twice final area and must be sent in a flat package; larger drawings may delay publication. Lettering
should be of a size so that when reduced the smallest lower-case letters will not be less than about 1 mm. Avoid
gross disparities in lettering size on a drawing. Duplicates of illustrations should be sent, and may be prints or,
preferably, photocopies reduced to final size. Illustrations in the text, both line drawings and photographs for
halftone reproductions, will be referred to as figures (Fig. 2,2a, etc.). Folding plates will not be accepted. Figures
composed of photographs should be glossy prints presented at publication scale. Figure captions must be typed
with double-line spacing on sheets separate from the running text.

The accuracy of references is the responsibility of authors. References must be double-spaced and spelt out in
full, e.g.
Gale, W A, ed 1986. Artificial Intelligence and statistics, Reading, Massachusetts: Addison-Wesley
Pearl, J 1984. Heuristics. Intelligent search stategies for problem solving, Reading, Massachusetts: Addison-Wesley
Tie-Cheng Wang and Bledsoe, W W, 1987. "Hierarchical deduction" Journal of Automated Reasoning 3 (1)

pp 1-34.
Pau, L F, 1986. "Survey of expert systems for fault detection, test generation and maintenance" Expert Systems,

3 (2) pp 100-111.
Twenty Five offprints of each paper will be provided free of charge. Additional offprints may be purchased
according to a set scale of charges if ordered when the proofs are returned.

© Cambridge University Press 1995

ISSN 0269-8889

CAMBRIDGE UNIVERSITY PRESS
Published by the Press Syndicate of the University of Cambridge
The Pitt Building, Trumpington Street, Cambridge CB2 1RP
40 West 20th Street, New York, NY 10011-4211, USA
10 Stamford Road, Oakleigh, Melbourne 3166, Australia

Typeset by Paston Press Ltd, Loddon
Printed in Great Britain by Henry Ling Ltd, Dorchester



The knowledge ^ ^ V j
engineering ^^^Kl
review ^J^/f
VOLUME 10 NUMBER 4 DECEMBER 1995

Guest Editors: Frank van Harmelen and Jan Treur,
Free University of Amsterdam

Contents

Verification and validation of knowledge-based systems with formal
specifications
PEDRO MESEGUER and Al.UN D. PREECE 331

Formal methods in knowledge engineering -
FRANK VAN HARMELEN and DIETER FENSEL 345

Formal specification languages in knowledge and software engineering

DIETER FENSEL 361

Grey Pages

Workshop Report
Constraint languages/systems and their use in problem modelling

ROLAND H. C. YAP 405

Book reviews 411

From the journals. . . . 415

j


