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WWeellccoommee  bbyy  tthhee  GGeenneerraall  CChhaaiirr

It is a pleasure and a great honour to welcome you to the Second International Congress on
Computational Intelligence: Methods and Applications, CIMA 2001.

It is difficult, if not impossible, to bring together in a single formal definition disparate areas
with their own established individualities such as fuzzy sets, neural networks, evolutionary
computation, machine learning, Bayesian reasoning, etc. “Computational Intelligence” is 
rather the intuition behind the synergism between these and many more, at the meeting place
of Computer Science, Mathematics and Engineering. Having written that, I inflicted upon
myself the wrath of some “hardliners” for whom Computational Intelligence is defined once
and for all. An angry professor warned us to `stop distorting the terminologies'. Is
`Computational Intelligence' a fixed list of areas or is it as general as the idea of inventing
smarter computational methods, technologies and algorithms? What do you think? CIMA 2001
is your forum to state your point of view, debate and discover, and build a contemporary 
profile of Computational Intelligence.

To address the diversity of disciplines, CIMA 2001 features four symposia: FLA 2001 (Fuzzy
Logic and Applications), AIDA 2001 (Advances in Intelligent Data Analysis), ACBM 2001
(Advanced Computing in BioMedicine), and ACFM 2001 (Advanced Computing in the Financial
Markets). We received 168  submissions of which 146 were accepted.  CIMA 2001 attracted
participants from 32 countries. We hope that you will find the program interesting, 
educational and entertaining.  More importantly, we hope you will enjoy your off-session
times which are anyway more relevant (once upon a conference banquet I sat next to Jim
Bezdek, the legend, and this changed my life!).

Why Bangor? Because of the spectacular coast scenery, fabulous medieval castles around,
and remarkable number of pubs per capita. Watching the peacefully grazing sheep on the
green hills of Wales might not be top Computational Intelligence experience but it certainly
makes a great break from the office rush, paperwork and pressure.  North Wales is now 
opening for the 21st century technology in computing on a larger than just academic scale. Let
us hope that CIMA 2001 will be an inspiration and a catalyst for this process.

I wish to thank first and foremost you, the author, for sharing with us your thoughts, ideas
and experience. Sincere thanks to the keynote speakers and tutorial presenters. The hard
work of the symposia Chairs: Vilem Novak and Irina Perfilieva, Czech Republic (FLA'01), 
Mayer Aladjem, Israel (AIDA'01), Friedrich Steimann, Germany (ACBM'01), and Christian
Haefke, USA (ACFM'01) is greatly appreciated. Thanks to the members of the International
Program Committees for reviewing the papers and putting up with short notices and 
miscommunication. Many thanks to the organizers from ICSC NAISO Jeanny Ryffel and 
Susan Kraaijeveld and their teams for making CIMA 2001 happen.

May you all have a great time in Bangor. Welcome to CIMA 2001!

Ludmila I. Kuncheva
General Chair of CIMA 2001
Bangor, United Kingdom 
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CChhaaiirrss

GGeenneerraall  CChhaaiirr
DDrr..  LLuuddmmiillaa  II..  KKuunncchheevvaa
University of Wales
School of Informatics
Bangor
Gwynedd LL57 1UT
United Kingdom

CCoo--cchhaaiirr
PPrrooff..  TTiimm  PPoorrtteerr  
University of Wales
School of Informatics
Bangor
Gwynedd LL57 1UT
United Kingdom 
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IInntteerrnnaattiioonnaall  PPrrooggrraammmmee  CCoommmmiitttteeee

AACCBBMM’’  22000011
DDrr..  FFrriieeddrriicchh  SStteeiimmaannnn  ((SSyymmppoossiiuumm  CChhaaiirr))

International Scientific Committee
Adlassnig K.-P., University of Vienna Medical School, Austria; Akay M., Dartmouth College,
USA; Andersen S. K., Aalborg University, Denmark; Anderson P., Rochester Institute of
Technology, USA; Azen S., USC Keck School of Medicine, USA; Babic A., Linköping University,
Sweden; Bignone F., I.S.T. National Cancer Institute, Italy; Bohm. G., Faculdade de Medicina
da USP, Brazil; Bothe H. H., Technical University of Denmark, Denmark; Daskalov I., Bulgarian
Academy of Sciences, Bulgaria; Eandi M., University of Turin, Italy; Eklund P.; Feldmann U.,
Universität des Saarlandes, Germany; Hadjitodorov S., Bulgarian Academy of Sciences,
Bulgaria; Hall L., University of South Florida, USA; Holden A., University of Leeds, U.K.;
Ifeachor E. C., University of Plymouth, U.K.; Innocent P.R., De Montfort University, U.K.; Keller
P., University of Missouri-Columbia, USA; Mitra S., Indian Statistical Institute, India; Morel C.,
University Hospital of Geneva, Switzerland; Nestorov I., The University of Manchester, U.K.;
Pizzi N., Institute for Biodiagostics, Canada; Runkler T., Siemens Corporate Technology,
Germany; Sanchez E., Univ. Aix-Marseille II, France; Schenone A., National Cancer Institute,
Italy; Starmer F., Medical University of South Carolina, USA; Struchiner C. J., Procc-Fiocruz,
Brazil; Studer L., Université de Lausanne, Switzerland; Te-Won Lee, University of California,
San Diego, USA 

AACCFFMM’’  22000011
DDrr..  CChhrriissttiiaann  HHaaeeffkkee  ((SSyymmppoossiiuumm  CChhaaiirr))

International Scientific Committee
Ait-Sahalia Y., Princeton University, USA; Bollerslev T., Duke University, USA; Chin Teck Chai,
Nanyang Technological University, Singapore; Colemann T., Cornell University, USA;
Dacorogna M. M., Olsen & Associates, Switzerland; Dawid H., University of Southern
California, USA; Gottschling A., Euroquants Consulting, Germany; Hiemstra Y., Vrije
Universiteit Amsterdam, Netherlands; Hussain, A., University of Stirling, Scotland, U.K.; Hyung
N., Tinbergen Institute Rotterdam, Netherlands; Kamstra, Mark, Simon Fraser University,
Canada; Korczak J., Université Louis Pasteur, France; Lehmann B., IRPS, University of California
at San Diego, USA; Manganelli S., University of California, San Diego; Moody J., Oregon
Graduate Inst., USA; O'Leary D., University of Southern California, USA; Politis D., UC San
Diego, USA; Poon S., University of Strathclyde, Scotland, U.K.; Rockinger M., HEC School of
Finance, France; Skalak D., IBM Data Mining and Analytics Group, USA; Soni T., SBS
Technologies, USA; Tauchen G., Duke University, USA; Tzavalis E., Queen Mary & Westfield
College, U.K. 
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AAIIDDAA’’  22000011
DDrr..  MMaayyeerr  AAllaaddjjeemm  ((SSyymmppoossiiuumm  CChhaaiirr))

International Scientific Committee
Anderson P., RIT, USA; Armstrong B., U of Alberta, Canada; Arsham H., U of Baltimore, USA;
Ben-Arie J., Univ. of Illinois at Chicago, USA; Biswas G., Vanderbilt, USA ; Cios K., University of
Colorado, Denver, USA; Duin, R., Delft University of Technology, The Netherlands; Ferri F., U of
Valencia, Spain; Gori M., U of Siena, Italy; Guterman H., Ben-Gurion University of the Negev,
Israel; Ho T., Lucent Technologies, USA; Hoffman A., University of New South Wales, Australia;
Jain A.K., Michigan State University, USA; Kittler J., University of Surrey, U.K.;A Krzanowski,
W.J.University of Exeter, U.K.; Kudo M., Hokkaido University, Japan; Lerner B., Ben-Gurion
University of the Negev, Israel; Mardia K., U of Leeds, U.K.; Mayer H. A., University of Salzburg,
Austria; Meer P., Rutgers University, USA; Oja E., Helsinki U of Technolgoy, Finland; Posse C.,
KangarooNet Inc., USA; Preece A., University of Aberdeen, Scotland, U.K; Pudill P., Institute of
Information Theory and Automation, Czech Republic; Raveh A., The Hebrew University of
Jerusalem, Israel; Roberts S., Imperial College London, U.K; Singh S., University of Exeter,
U.K.; Steele N., U of Coventry, U.K.; Tax D., Delft University of Technology, The Netherlands;
Webb A., Defence Research Agency, Malvern, U.K.; Wnek J., Science Applications International
Corporation, U.S.A.; Xu L., U of Hongkong, Hongkong; Zelterman D., Yale University, U.S.A. 

FFLLAA’’  22000011
DDrr..  VViilleemm  NNoovvaakk  ((SSyymmppoossiiuumm  CChhaaiirr))

International Scientific Committee
Armstrong W., Dendronic Decision Limited, Canada; Babuska R., Delft University of
Technology, Netherlands; Bodenhofer U., Software Competence Center Hagenberg, Austria; de
Baets B., University of Gent, Belgium; di Nola A., Università di Salerno, Italy; Dubois D.,
Université de Liège, France; Esteva F., Inst. d'Investigacio en Inel.ligencia Artificial, Spain;
Gabrys B., University of Paisley, United Kingdom; Godo L., Spanish Scientific Research
Council, Spain; Grabisch M.l, Université Pierre et Marie Curie, France; Hajek P., Institute of
Computer Science, Czech Republic; Halgamuge S., The University of Melbourne, Australia;
Klawonn F., Fachhochschule Oldenburg/Ostfriesland/Wilhelmshaven, Germany; Kreinovich V.,
University of Texas at El Paso, USA; Lakov D., Bulgarian Academy of Sciences, Bulgaria; Kerre
E., University of Gent, Belgium; Mesiar R., SvF STU Bratislava, Slovakia; Mukaidono M., Meiji
University, Japan; Nauck D., BT's Advanced Communications Technology Centre, United
Kingdom; Ono H., School of Information Science, Japan; Steele N., Coventry University, United
Kingdom; Turunen E.,Tampere University of Technology, Finland; Ulieru M., University of
Calgary, Canada; Vachkov G., Kitami Institute of Technology, Japan 

8 COMPUTATIONAL INTELLIGENCE: METHODS & APPLICATIONS (CIMA'2001)



CCoonnggrreessss  OOrrggaanniizzeerr

IICCSSCC//NNAAIISSOO  TThhee  NNeetthheerrllaannddss  ((OOppeerraattiinngg  DDiivviissiioonn))
P.O. Box 1091
3360 BB Sliedrecht
The Netherlands
Phone: +31-184-496999
Fax: +31-184-421065
Email: cima@ITStransnational.com

operating@ITStransnational.com

WWhhoo  iiss  IICCSSCC??
IInntteerrnnaattiioonnaall  CCoommppuuttiinngg  SScciieenncceess  CCoonnvveennttiioonnss is a non-profit making multinational 
association interested in development of science and technology. Participation in its activities
is encouraged on a worldwide basis. 
The main purpose of ICSC is to assist the communication between researchers in the field of
computing science and its technological applications. The science of computing and the range
of technological applications are both rapidly developing. 
ICSC will achieve this purpose in the first instance by the arrangements of symposia, 
conferences, seminars and workshops in cooperation mainly with universities and industries.
The activities include the interchange and circulation of information on science and 
technology between national, international and private organizations, as well as the 
production of relevant publications. 

WWhhoo  iiss  NNAAIISSOO??
The NNaattuurraall  aanndd  AArrttiiffiicciiaall  IInntteelllliiggeennccee  SSyysstteemmss  OOrrggaanniizzaattiioonn  ((NNAAIISSOO)) was recently founded
and is presided by PPeetteerr  AAnnddeerrssoonn, RIT New York, USA. 
The objectives of NAISO are the encouragement of efficient communication between 
scientists, researchers, engineers and practitioners in the field of natural and artificial intelli-
gence systems. 
Sharing the work with people in other, perhaps unrelated, fields, new thinking about our own
work is generated. Fresh, lateral thinking is the aim of NAISO. 
The promotion of interaction between research and industry worldwide is one of the principal
aims. NAISO will meet these objectives by the arrangements of international conventions,
conferences, mini-tracks and workshops. 
NAISO is represented by its International Academic Advisory Council (IAAC), designed as a
source of academic guidance and active support for future projects. 
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GGeenneerraall  IInnffoorrmmaattiioonn::  BBaannggoorr

Bangor is a small rural city of approximately 15,000 people. It is located between the Menai
Straits and the foot of the Snowdonia National Park. With the surrounding medieval castles at
Caernarfon, Conwy, and Beaumaris and the Roman fort of Segontium, tourists to Bangor will
find themselves swept away deep into the history of Wales. 
The university in Bangor was founded in 1884 and has become an integral part of the commu-
nity. During the school year, the population of Bangor increases by approximately 5,000 peop-
le. There is a diverse range of shopping and entertainment to be found throughout Bangor
and various activities are ongoing. 
For more information please visit the local Bangor website at:
www.bangor.ac.uk/university.html

IImmppoorrttaanntt  TTeelleepphhoonnee  NNuummbbeerrss
BBaannkk//CCaasshh  MMaacchhiinnee
Barclays Bank 273 High Street, Bangor +44 (0)1248 370070
Lloyds 268 High Street, Bangor +44 (0)1248 370132
HSBC 42 Holyhead Road, Bangor +44 (0)1248 370266
HSBC 274 High Street, Bangor +44 (0)1248 370134
Nat West 247 High Street Bangor +44 (0)1248 671222
TSB 264a High Street, Bangor +44 (0)1248 370804
Post Office Deiniol Road, Bangor

The nearest cash machines are situated at Safeway Supermarket and HSBC on
Holyhead Road.

CChheemmiisstt,,  MMeeddiiccaall,,  DDooccttoorrss
The Pharmacy, Safeway, Holyhead Road, Upper Bangor +44 (0)1248 351131
Barbara Roberts, 29 Holyhead Road, Upper Bangor +44 (0)1248 353382
Boots, High Street, Bangor +44 (0)1248 362822

In an emergency please dial 999

If you require the services of a doctor please call:
Bodnant Surgery, Menai Avenue, Upper Bangor
+44 (0)1248 364567
Out of hours – for medical emergencies only during evenings and weekends:
+44 (0)1248 678999

TTrraannssppoorrtt
Lunns Taxi’s +44 (0)1248 353535
City Cabs +44 (0)1248 372222
Arriva Bus Service +44 (0)1248 750444
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EElleeccttrriicciittyy
The voltage in The United Kingdom is 240 volts. Adapter is needed.

SShhooppppiinngg
Bangor is well serviced with a variety of shops in High Street and in the Wellfield and Deiniol
Shopping Centres. Opening hours are from 9.00am – 5.30pm. Some of the smaller shops still
have half day closing on a Wednesday.

CChhuurrcchh  SSeerrvviicceess
Bangor Cathedral, Bangor Denomination – Church in Wales
St James Church, Holyhead Road, Bangor Denomination – Roman Catholic
Assembly of God, Pentecostal Church, Denomination – Pentecostal
Princes Road, Bangor
St John’s, High Street, Bangor Denomination – Methodist
Baptist Church, Penrallt, Bangor Denomination – Baptist
Quaker Meeting House, Dean Street, Bangor Denomination - Quaker
Mosque, High Street, Bangor

NNeewwppaappeerrss
Local, National and International newspapers can be purchased from the Newsagents on
Holyhead Road, Upper Bangor open 7.00am – 11.00pm daily.

RReessttaauurraannttss
Herbs is a sit-in and take-away restaurant, specialising in vegetarian food. There are meat
dishes to be found in this place as well. 
307 High Street, Bangor. +44(0)1248 351 249

The Pepper Mill is situated in the Wellfield Shopping Centre, hence it is only open during
normal shopping hours. It serves a good range of health foods and home-made cakes.
Wellfield Shopping Centre, Bangor.

The La Bella Vita is an Italian restaurant on the High Street. The food is pretty good, with a
good variety.
166 High Street, Bangor. +44(0)1248 362 920

The Fat Cat is a stylish cafe/bar with excellent food. There is a good variety to be had there at
reasonable prices. The beer prices are however a bit expensive. Remember to book a table in
advance, as the place becomes quite busy at times.
161 High Street, Bangor. +44(0)1248 370 445
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GGeenneerraall  IInnffoorrmmaattiioonn::  CCoonnggrreessss

RReeggiissttrraattiioonn  DDeesskk  //  HHoossppiittaalliittyy  DDeesskk
The registration desk will be located at the main college complex, entrance hall
Opening times:

Monday 18 June 2001 16.00–18.00
Tuesday 19 June 2001 08.30–16.30
Wednesday 20 June 2001 08.30–13.00
Thursday 21 June 2001 08.30–13.00
Friday 22 June 2001 08.30–13.00

PPaappeerr  PPrreesseennttaattiioonnss
Please note that the scheduling of the presentations is final and that changes cannot be made
without affecting many other speakers and listeners. Thank you for your cooperation.

Each paper will be presented by one of the authors. The speakers are requested to report to
the session chairman in the assigned conference room not later than 10 minutes before the
session starts. The time assigned for each paper is 20 minutes (including 5 minutes for 
discussion). All speakers and session chairs must strictly adhere to the time schedule.

Each conference room is provided with a screen, overhead projector and data projector.

CCoonnggrreessss  PPrroocceeeeddiinnggss  PPuubblliiccaattiioonnss
The congress proceedings will be available at the conference either on cd-rom or as printed
edition. All papers presented at CIMA 2001 are published in these proceedings. Additional
copies are available from ICSC Academic Press, The Netherlands.

ISBN3-906454-26-6
Selected papers will be considered for publication in leading international journals.

OOppttiioonnaall  SSoocciiaall  PPrrooggrraamm
Excursion to Historic Conwy. Tickets can be purchased next to the registration desk.

WWeellccoommee  RReecceeppttiioonn,,  LLuunncchheess,,  DDiinnnneerr  aanndd  CCooffffeeee  BBrreeaakkss
Welcome Reception will take place on the Terrace at the University
Coffee Breaks will take place in PJ Hall 
Lunches will take place in John Morris Jones Hall
Conference Dinner will take place in John Morris Jones Hall
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GGeenneerraall  IInnffoorrmmaattiioonn::  UUnniivveerrssiittyy

AAddddrreessss  ooff  tthhee  CCoonnffeerreennccee  SSiittee
Main Arts Building 
University of Wales
College Road
Bangor LL57 2 DG
Wales United Kingdom

HHiissttoorryy
The University of Wales Bangor came into being as a direct result of a campaign in the late
nineteenth century for better higher education provision in Wales.
The University opened on 18 October 1884 in an old coaching inn with 58 students (29 of
them women) and 10 teaching staff.

Today the University has over 7000 students, 17 academic departments and over 300 teaching
staff. It is therefore large enough to ensure a breadth of academic and social activities, but is
sufficiently compact to enable the individual student to maintain a sense of identity in a
friendly and caring community. A feature of University life is its close-knit community spirit,
and its ability to integrate within the life of the city. Although not a campus university, all the
departments and halls of residence - with the exception of the School of Ocean Sciences - are
within easy walking distance of one another.

DDiissaabblleedd  FFaacciilliittiieess
There is access to meeting rooms and also toilet facilities for wheelchair users in the Main
Arts Building.

FFiirrsstt  AAiidd
First Aid facilities are situated in the Porters Lodge in the Main Arts Building. There will be a
First Aider on duty in this lodge when the conference is taking place.

FFoooodd  aanndd  BBeevveerraaggee
Bar is opened each evening from 5.30 p.m.-11.00 p.m. Location: on Friddoed site
Vending machines are located in the foyer of Plas Gwyn Hall offering a variety of snacks, 
chocolates and cold drinks

SSmmookkiinngg  PPoolliiccyy
There is a no smoking policy in operation in the Main Arts Building. Delegates must go 
outside if they wish to smoke.
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CCoonnggrreessss  SScchheedduullee
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CCoonnggrreessss  SScchheedduullee  TTuueessddaayy,,  1199  JJuunnee  22000011

09.00-10.30 Tutorial:
Multivariate Adaptive Regression Splines: Lecture Room 4 19
An alternative to Neural Nets
Dr. D. Steinberg

10.30-11.00 Coffee break PJ Hall

11.00-12.00  Tutorial:
Multivariate Adaptive Regression Splines: Lecture Room 4 19
An alternative to Neural Nets
Dr. D. Steinberg 

12.00-13.00  Lunch John Morris Jones Hall

13.00-14.30  Tutorial:
An Introduction to Learning Probabilistical Lecture Room 4 20
Graphical Models
Dr. B. Lerner

14.30-15.00  Coffee Break PJ Hall

15.00-16.00  Tutorial:
An Introduction to Learning Probabilistical Lecture Room 4 20
Graphical Models
Dr. B. Lerner
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CCoonnggrreessss  SScchheedduullee  WWeeddnneessddaayy,,  2200  JJuunnee  22000011

09.00-10.30 Opening Ceremony Main Arts Lecture Theatre
Welcome by the Congress General Chair:

Dr. Ludmila I. Kuncheva,
University of Wales, Bangor

Welcome address
by Prof. Roy Evans, the Vice-Chancellor of the
University of Wales, Bangor

Keynote lecture by Dr. James Bezdek
Some Remarks on Computational Intelligence in the 21st Century 21

10.30-11.00   Coffee Break & Poster Viewing PJ Hall

11.00-13.00  Parallel Technical Sessions
W 1.1: ACBM Discrimination and Classification Lecture Room 1 22
W 1.2: FLA Theory 1 Lecture Room 2 23
W 1.3: ACFM Conditional Volatility, Dependence and Risk 

Lecture Room 3 24
W 1.4: FLA Applications Lecture Room 4 25
W 1.5: AIDA Invited Session

Computational Models for Predicting Biologic
Activity from Chemical Structure
Dr. Vincent Arena Lecture Room 5 26

13.00-14.00 Lunch John Morris Jones Hall

14.00-14.45 Poster ‘Question and Answer’ Sessions PJ Hall 27

14.45-15.30 Keynote lecture by Dr. Stephen Roberts Main Arts Lecture Theatre 29
Model Selection - Computational Methods and Applications

15.30-16.00 Coffee break & Posters PJ Hall

16.00-18.00   Parallel Technical Sessions
W 2.1: ACBM Medical Decision making and AI Lecture Room 1 30
W 2.2: FLA Theory 2 Lecture Room 2 31
W 2.3: ACFM Computing in Business  Lecture Room 3 32
W 2.4: ACFM Option Pricing Lecture Room 4 33
W 2.5: AIDA Invited Session

Data Mining and its Applications:
Algorithms and Techniques
Dr. Tatjana Welzer Lecture Room 5 34

W2.6: AIDA Neural Networks and Powis Hall 35
Machine Learning

18.00-19.30  Welcome Reception Terrace University
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CCoonnggrreessss  SScchheedduullee  TThhuurrssddaayy,,  2211  JJuunnee  22000011

09.00-09.45 Keynote lecture by Dr. Andrew Webb Main Arts Lecture Theatre 36
Advances in Applied Statistical Pattern Recognition

09.45-10.30 Keynote lecture by Dr. Jihad Nader Main Arts Lecture Theatre 37
Cultural and Historical Perspectives on the Prospects for the Development of 
Computational Intelligence the Arab Wolrd

10.30-11.00 Coffee Break & Posters PJ Hall

11.00-13.00  Parallel Technical Sessions
T 1.1: ACBM Medical Image processing Lecture Room 1 38
T 1.2: FLA Fuzzy Modeling Lecture Room 2 39
T 1.3: ACFM Forecasting and Trading 1 Lecture Room 3 40
T 1.4: FLA Decision-Making Lecture Room 4 41
T 1.5: AIDA Invited Sesion

Perceptual Computation
Dr. Minechi Kudo Lecture Room 5 42

13.00-14.00 Lunch John Morris Jones Hall

14.00-14.45 Keynote lecture by Dr. Chistian Posse Main Arts Lecture Theatre 43
Latent Semantic Pursuit

14.45-15.30 Keynote lecture by Dr. Gautam Biswas Main Arts Lecture Theatre 44
Applying the Hidden Markov Model Methodology
for Unsupervised Learning of Temporal Data

15.30-16.00  Coffee Break & Posters PJ Hall

Afternoon off
Optional Excursion to Conwy

20.00-22.00  Conference Dinner John Morris Jones Hall
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CCoonnggrreessss  SScchheedduullee FFrriiddaayy,,  2222  JJuunnee  22000011

09.45-10.30 Keynote lecture by Dr. Mayer Aladjem Main Arts Lecture Theatre 45
Recursive Training of Neural Networks for Pattern Recognition

10.30-11.00 Coffee break & Posters PJ Hall

11.00-13.00  Parallel Technical Sessions
F 1.1: ACBM Medical Signal processing Lecture Room 1 46
F 1.2: ACFM Forecasting and Trading 2 Lecture Room 2 47
F 1.3: FLA Fuzzy Control 1 Lecture Room 3 48
F 1.4:AIDA Classification Techniques & Applications

Lecture Room 4 49
F 1.5: ACBM Invited Session

Data Mining and its Applications:
Data Mining in Medicine 
Dr. Peter Kokol-Dr. Milan Zorman Lecture Room 5 50

13.00-14.00   Lunch John Morris Jones Hall

14.00-16.00  Parallel Technical Sessions
F 2.1: ACFM Forecasting and Trading 3 Lecture Room 1 51
F 2.2: FLA Fuzzy Control 2 Lecture Room 2 52
F 2.3: AIDA Data Mining Lecture Room 3 53

16.00-16.30  Coffee Break PJ Hall

16.30-17.30  Closing Ceremony Main Arts Lecture Theatre
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TTuueessddaayy

0099..0000--1100..3300 TTiittllee  TTuuttoorriiaall:: LLeeccttuurree  RRoooomm  44
1111..0000--1122..0000 MMuullttiivvaarriiaattee  AAddaappttiivvee  RReeggrreessssiioonn  SSpplliinneess::  AAnn  AAlltteerrnnaattiivvee  ttoo  NNeeuurraall  NNeettss

AAuutthhoorr::  DDrr..  DD..  SStteeiinnbbeerrgg
SSaallffoorrdd  SSyysstteemmss,,  SSaann  DDiieeggoo,,  UUSSAA

CART¨ (Classification and Regression Trees)
CART¨ is the only decision-tree tool based on the original CART code developed

by Stanford and UC Berkeley statisticians. Offering superior speed and ease-of-use, CART
automatically provides insight into data and produces highly accurate, intelligible predictive
models. 

MARSú (Multivariate Adaptive Regression Splines)
MARSú, is a high-speed flexible regression tool for data mining and predictive

modeling that is a natural alternative to neural networks and more conventional regression
models.

Dan Steinberg has over 20 years of experience in data mining and statistical consultation.
Steinberg, who received his Ph.D. in Econometrics from Harvard University, has served on the
technical staff (MTS) at AT&T Bell Laboratories, as Assistant Professor of Economics at the
University of California, San Diego, and as a consultant for numerous Fortune 100 clients. In
addition to publishing articles in statistical, econometric, computer science, and marketing
journals, he has developed a series of advanced statistical-analysis programs for Salford
Systems. Steinberg has received awards from the SAS Usersâ Group International and the
American Marketing Association and has been a featured speaker on data-mining issues for
the American Marketing Association, the American Statistical Association, the Direct
Marketing Association and at DCIâs Database and Client/Server Conference. A book on CART¨
by Dan Steinberg, Yuji Horie and Atsushi Ootaki was just awarded Japanâs Nikkei Quality
Control Literature Prize by the Deming Prize Committee.
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1133..0000--1144..3300 TTiittllee  TTuuttoorriiaall:: LLeeccttuurree  RRoooomm  44
1155..0000--1166..0000 AAnn  IInnttrroodduuccttiioonn  ttoo  LLeeaarrnniinngg  PPrroobbaabbiilliissttiiccaall  GGrraapphhiiccaall  MMooddeellss

AAuutthhoorr::  DDrr..  BB..  LLeerrnneerr
BBeenn--GGuurriioonn  UUnniivveerrssiittyy,,  BBeeeerr--SShheevvaa,,  IIssrraaeell

The tutorial will focus on inference and learning issues in probabilistic graphical models. It
will distinguish between directed and undirected graphical models, where the former are usu-
ally called Bayesian (or Belief ) networks and the latter Markov random fields. Supervised and
unsupervised learning of the structure and parameters of Bayesian networks will be demon-
strated. Since inference and learning in graphical models representing real-world problems
are often found to be intractable, different approximations, such as Laplace, Monte Carlo and
variational, will be suggested. The framework of variational methods will be described and the
application of the methods to inference and learning in intractable graphical models will be
presented.
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0099..4455--1100..3300 TTiittllee  KKeeyynnoottee  lleeccttuurree:: MMaaiinn  AArrttss  LLeeccttuurree  TThheeaattrree
SSoommee  RReemmaarrkkss  oonn  CCoommppuuttaattiioonnaall  IInntteelllliiggeennccee
iinn  tthhee  2211sstt  CCeennttuurryy
AAuutthhoorr::  DDrr..  JJ..  BBeezzddeekk
UUnniivveerrssiittyy  ooff  WWeesstt  FFlloorriiddaa,,  PPeennssaaccoollaa,,  FFlloorriiddaa,,  UUSSAA

This talk is pretty far afield from the other talks that will be presented at CIMA. Last year, I
was asked (by Peter Sincak) to write a forward for the book "Quo Vadis CI". I struggled with it,
but finally, produced the forward, and then gave a talk based on it at the COIL meeting in
Chios, Greece. This talk is based on that forward and talk, and quickly passes by any technical
issues that might be challenges to Computational Intelligence in the 21st century. Instead, I
will use my platform to discuss the evolution of our educational system in the brave new
world of electronic communications. The future of science is, as always, in the hands of edu-
cation. Computational Intelligence is part of science, so will be pulled along for the ride. In my
view, the ride ahead will be very bumpy indeed.
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1111..0000--1133..0000  SSEESSSSIIOONN  WW  11..11:: LLeeccttuurree  RRoooomm  11
DDiissccrriimmiinnaattiioonn  aanndd  CCllaassssiiffiiccaattiioonn  ((AACCBBMM))  
CChhaaiirr::  DDrr..  HHaajjeekk,,  PP..

Paper: 1733-041 11.00-11.20
FFiivvee  AApppprrooaacchheess  ttoo  CCoommppuuttaattiioonnaall   PPeerrssoonnaalliittyy  TTyyppee  CCllaassssiiff iiccaattiioonn  
PPrroobblleemm
Authors:
Janku, L.; Sorf, M.; Lhotska, L.; Eck, V.
Czech Technical University in Prague, Prague, Czech Republic

Paper: 1734-076 11.20-11.40
PPrrooffii llee  AAnnaallyyssiiss  aass  aa  DDiissccrriimmiinnaattiioonn  MMeetthhoodd  aapppplliieedd  ttoo  WWaavveelleett  
TTrraannssffoorrmmeedd  BBiioommeeddiiccaall   SSppeeccttrraa
Authors:
Pizzi, N.; Summers, A. R.; Alexander, M. E.
National Research Council Canada, Winnipeg, Canada

Paper: 1734-094 11.40-12.00
PPaarraall lleell   CCoommppuuttaattiioonn  ffoorr  DDyynnaammiicc  PPrrooggrraammmmiinngg
Authors:
Xiangzhen Qiao; Zhao Li, Mingfa Zhu
Chinese Academy of Sciences, Beijing, China
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1111..0000--1133..0000 SSEESSSSIIOONN  WW  11..22:: LLeeccttuurree  RRoooomm  22
TThheeoorryy  11  ((FFLLAA))
CChhaaiirr::  DDrr..  NNoovvaakk,,  VV..

Paper: 1714-034 11.00-11.20
CCoommppaaccttnneessss  ooff   FFuuzzzzyy  LLooggiiccss
Authors:
Bodenhofer, U.; Navara, M.
Software Competence Center Hagenberg, Hagenberg, Austria

Paper:  1714-047 11.20-11.40
SSeett  FFuunnccttoorrss  aanndd  LL--ffuuzzzzyy  SSeett  CCaatteeggoorriieess::  TToowwaarrddss  aa  FFuuzzzzyy  
PPrrooggrraammmmiinngg  PPaarraaddiiggmm
Authors:
Aciego, M.; Medina, J.; Valderde, A; Galan, M. A.; Eklund, P.
Dept. Computing Science, Umea University, Umea, Sweden; Universidad de 
Malaga, Malaga, Spain

Paper: 1714-066 11.40-12.00
TTrreeee  DDeeccoommppoossiittiioonn  ooff  DDiissjjuunnccttiivvee  FFuuzzzzyy  TTeemmppoorraall   CCoonnssttrraaiinntt  
NNeettwwoorrkkss
Authors:
Bosch, A.; Torres, M.; Navarrete, I.; Marin, R.
Universidad de Almeria, Almeria, Spain

Paper: 1714-160 12.00-12.20
TT--ttrraannssiitt iivvee  cclloossuurreess
Authors:
De Baets, B.; De Meyer, H.
Ghent University, Ghent, Belgium
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1111..0000--1133..0000 SSEESSSSIIOONN  WW..11..33:: LLeeccttuurree  RRoooomm  33
CCoonnddiittiioonnaall  VVoollaattiilliittyy,,  DDeeppeennddeennccee  aanndd  RRiisskk  ((AACCFFMM))
CChhaaiirr::  DDrr..  CChhaannddrraa,,  BB..

Paper: 1744-132 11.00-11.20
AAssyymmmmeettrriicc  EExxcchhaannggee  RRaattee  DDeeppeennccee  aanndd  tthhee  CCoonnddiittiioonnaall   CCooppuullaa
Authors:
Patton, A.J.
University of California, San Diego, USA

Paper: 1743-186 11.20-11.40
SSoollvviinngg  ffoorr  BBiiaasseedd  EEssttiimmaatteess  ooff  AAggggrreeggaatteedd  GGAARRCCHH  PPrroocceesssseess
Authors:
Komunje, I.
Groupe HEC, Jouy-en-Josas, France

Paper: 1743-122 11.40-12.00
HHiigghh  FFrreeqquueennccyy  DDaattaa  aanndd  EExxcchhaannggee  RRaattee  VVoollaattii ll iittyy
Authors:
Morana, C.; Beltratti, A.
Università Bocconi, Milano, Italy

Paper: 1744-137 12.00-12.20
MMuullttii--sstteepp  EEssttiimmaattiioonn  ooff  MMuullttiivvaarriiaattee  GGAARRCCHH  MMooddeellss
Authors:
Sheppard, K.; Engle, R.F.
University of California, San Diego, USA

Paper: 1744-155 12.20-12.40
SSiimmuullaattiioonn  MMoonnttee  CCaarrlloo  MMeetthhooddss  ttoo  EExxtteennddeedd  SSttoocchhaassttiicc  VVoollaattii ll iittyy  
MMooddeellss
Authors: 
Soukup, T.; Simandl, M.
University of West Bohemia, Plzen, Czech Republic

Paper: 1744-133 12.40-13.00
WWhhaatt  iiss  aa  ppaauussiibbllee  ssttrreessss  sscceennaarriiooss??
Authors:
Breuer, T.; Krenn, G.
Fachhochschule Vorarlberg, Dornbirn, Austria
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1111..0000--1133..0000 SSEESSSSIIOONN  WW  11..44::  LLeeccttuurree  RRoooomm  44
AApppplliiccaattiioonnss  ((FFLLAA))
CChhaaiirr::  DDrr..  KKhhaannmmoohhaammmmaaddii,,  SS..

Paper: 1713-026 11.00-11.20
AApppplliiccaattiioonn  ooff  FFuuzzzzyy  SSeettss  iinn  PPoolliitt iiccaall   SScciieennccee
Authors:
Silva Borges P. S; Cid Bastos R.; Gleiber Fernandes Royes; Globert Fernandes Royes
Pontificia Universidade Catolica do Rio Grande do Sul, Porto Alegre; 
Universidade Federal de Santa Catarina, Florianópolis – SC, Brazil

Paper: 1711-036 11.20-11.40
DDeellaayy  TTiimmee  EEssttiimmaattiinngg  iinn  PPrroojjeecctt  MMaannaaggeemmeenntt  UUssiinngg  FFuuzzzzyy  DDeellaayyss  
aanndd  FFuuzzzzyy  PPrroobbaabbiill iitt iieess
Authors:
Khanmohammadi, S.; Charmi, M.;  Nasiri F.
University of Tabriz, Tabriz, Iran

Paper: 1714-045 11.40-12.00
FFuuzzzzyy  llooggiicc  aapppplliiccaattiioonnss  ttoo  eennvviirroonnmmeennttaall   eennggiinneeeerriinngg  SSyysstteemmss::
CCaassee  ssttuuddiieess
Authors:
Deshpande, A.; Raje, D. V.,
NEERI, Pune, India

Paper: 1714-065 12.00-12.20
UUssiinngg  FFuuzzzzyy  SSiimmiillaarriittiieess  ttoo  AAnnaallyyzzee  HHeeaavvyy  MMeettaall   DDiissttrriibbuuttiioonn  iinn  aa  
MMaarriinnee  EEnnvviirroonnmmeenntt
Authors:
Al-Zaidan, A.S.;  Kuncheva, L.
University of Wales, Wales, United Kingdom

Paper: 1713-032 12.40-13.00
CCoolloorriimmeettrriicc  AAlltteerraattiioonnss  bbyy  wwaayy  ooff  LLiinngguuiissttiicc  MMooddiiff iieerrss::  AA  FFuuzzzzyy  
AApppprrooaacchh
Authors:
Truck, I.; Akdag, H.; Borgi, A.
Universite de Reims Champagne-Ardenne, Reims, France
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1111..0000--1133..0000 SSEESSSSIIOONN  WW  11..55:: LLeeccttuurree  RRoooomm  55
CCoommppuuttaattiioonnaall  MMooddeellss  ffoorr  PPrreeddiiccttiinngg  BBiioollooggiicc  AAccttiivviittyy  ffrroomm
CChheemmiiccaall  SSttrruuccttuurree  ((AAIIDDAA  IInnvviitteedd))
DDrr..  VV..  AArreennaa
UUnniivveerrssiittyy  ooff  PPiittttssbbuurrgghh,,  PPiittttssbbuurrgghh,,  UUSSAA

Paper: 1723-183 11.00-11.10
IInnttrroodduuccttiioonn::  DDeecciissiioonn  TTrreeee  ((CCAARRTT))  SSAARR  MMooddeellss  ffoorr  DDeevveellooppmmeennttaall   
TTooxxiicciittyy  BBaasseedd  oonn  tthhee  FFDDAA//TTEERRIISS  DDaattaabbaassee
Authors:
Mazumdar, S.; Sussman, N. B.; Shui Yu, Arena, V.; Thampatty, P.
University of Pittsburgh, Pittsburgh, USA

Paper: 1724-161 11.10-11.40
CCoommppuuttaattiioonnaall   PPrreeddiiccttiivvee  SSyysstteemm  ffoorr  RRooddeenntt  OOrrggaann--SSppeecciiff iicc  
CCaarrcciinnooggeenniicciittyy
Authors:
Kodell, R. L.; Young, J.F.; Tong, W.; Fang, H.; Beger, R.D.; Chen, J.J.; Cheeseman, M.A.
NCTR, Jefferson, USA

Paper: 1723-182 11.40-12.10
DDeecciissiioonn  TTrreeee  ((CCAARRTT)) SSAARR MMooddeellss  ffoorr  DDeevveellooppmmeennttaall   TTooxxiicciittyy
Author:
Arena, V.
University of Pittsburgh, Pittsburgh, USA

Paper: 1723-184 12.10-12.40
CChheemmiissttrryy  iinn  SSiill iiccoo  aass  aa  ttooooll   ffoorr  hhaazzaarrdd  aasssseessssmmeenntt  aanndd  ddrruugg  
ddiissccoovveerryy..   PPrroossppeeccttss  aanndd  pprroobblleemmss
Authors:
Basak, S.; Mills, D.; Gute, B.D. ;  Grunwald, G. D.
University of Minnesota Duluth, Duluth, USA
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1144..0000--1144..4455 PPoosstteerr  ‘‘QQuueessttiioonn  aanndd  AAnnsswweerr’’  SSeessssiioonn:: PPJJ  HHaallll

ACBM Poster Papers
EEffffeeccttss  ooff  tthhee  IImmmmuunnee  SSyysstteemm  oonn  HHuummaann  IImmmmuunnooddeeffiicciieennccyy  VViirruuss  IInnffeeccttiioonn  iinn
AAccuuttee  aanndd  CChhrroonniicc  PPhhaasseess  --   AA  MMaatthheemmaattiiccaall   MMooddeell   ooff  HHIIVV  IInnffeeccttiioonn
Takayanagi, T.; Ohuchi, A.

EElleeccttrrooccaarrddiioossiiggnnaall   PPrroocceessssiinngg  bbaasseedd  oonn  AAllggoorriitthhmmss  ffoorr  MMiinniimmaall   AAttttrraaccttoorr
EEmmbbeeddddiinngg  DDiimmeennssiioonn  EEssttiimmaattiioonn
Krot, A.; Minervina, H.

AA  MMaatthheemmaattiiccaall   MMooddeell   ooff  HHuummaann  CCiirrccuullaattiioonn  aass  aa  BBaassiiss  ffoorr  EExxtteennddeedd  PPaattiieenntt
MMoonniittoorriinngg  DDuurriinngg  CCaarrddiiaacc  SSuurrggeerryy
Naujokat, E.; Kiencke, U., Vahl, C.F.

NNooiissee  SSuupppprreessssiioonn  ffoorr  IInnttrraammaaggnneett  EElleeccttrrooccaarrddiiooggrraammss
Pizzi, N.; Alexander, M.E.; Ede, M.; Somorjai, R.L.

AAnnaallyyssiinngg  tthhee  DDiiaaggnnoossttiicc  PPeerrffoorrmmaannccee  ooff  tthhee  RReepprroocceessssiinngg  PPeerrcceeppttrroonn  uussiinngg
RROOCC  CCuurrvveess
Kallin Westin, L.

PPaarraammeettrriicc  MMooddeellss  wwiitthh  SSttaattiioonnaarriittyy  CCoonnssttrraaiinnttss  iinn  CCeellll   BBiioollooggyy  aanndd
BBiioommeeddiicciinnee
Van Riel, N.; Damen, Ad A. M.; Van den Bosch, P.P.J.

AA  NNeeuurraall   NNeettwwoorrkk    BBaasseedd  BBrreeaasstt  LLeessiioonnss  DDiiaaggnnoossiiss  SSuuppppoorrtt  SSyysstteemm  ffoorr
DDyynnaammiicc  MMaaggnneettiicc  RReessoonnaannccee  IImmaaggiinngg
Morpurgo, A.; Monti, A ; Vergnaghi, D.

ACFM Poster  Papers
RReeaall--   tt iimmee  SSyysstteemmss  UUnnddeerr  MMaaxxiimmuumm  LLooaadd  RReeggiimmee
Kreimer, J.

TThhee  DDiissccrreettee  SSiinngguullaarr  CCoonnvvoolluuttiioonn  ffoorr  PPrriicciinngg  EEuurrooppeeaann  aanndd  AAmmeerriiccaann  OOppttiioonnss
Zhao, S.;  Wei, G. W.

AIDA Poster Papers
PPaarraammeetteerr  IIddeennttiiff iiccaattiioonn  iinn  aa  MMooddeell   FFoorr  MMiiccrroossttrruuccttuurree  TTrraannssffoorrmmaattiioonnss  iinn
SStteeeellss  UUssiinngg  EEvvoolluuttiioonnaarryy  AAllggoorriitthhmmss
Schmitter, E.; I.M. Zylla



RRBBFFNN’’ss  MMooddeellll iinngg  ooff  EExxpplloossiivvee  CCuuttttiinngg  PPrroocceessss  ooff  PPllaatteess  UUssiinngg  HHyybbrriidd  GGeenneettiicc
AAllggoorriitthhmmss
Zadeh, N. N.; Darvizeh, A.

SSppeeeecchh  RReeccooggnniittiioonn  BBaasseedd  oonn  MMeeaassuurriinngg  WWiieenneerr  KKeerrnneellss
Krot, A.; Goncharov, B.A.; Tkachova, P.

IInnvveessttiiggaattiinngg  BBeehhaavviioorr  ooff  CCoommpplleexx  NNoonnlliinneeaarr  DDyynnaammiicc  SSyysstteemm  UUssiinngg
DDeeccoommppoossiittiioonnss  ooff  VVeeccttoorr  FFuunnttiioonnss  iinnttoo  SSttaattee--SSppaaccee
Krot, A.

GGeeooAAIIDDAA  --   AA  KKnnoowwlleeddggee  BBaasseedd  AAuuttoommaattiicc  IImmaaggee  DDaattaa  AAnnaallyysseerr  ffoorr  RReemmoottee
SSeennssiinngg  DDaattaa
Stahlhut, O.; Buckner, J; Pahl, M; Liedtke, C. E.

CCllaassssiiff iiccaattiioonn  aanndd  PPrreeddiiccttiioonn  ooff  MMeeddiiccaall   DDaattaa  bbyy  AAddaappttiivvee  NNoonnlliinneeaarr  LLooccaall
AApppprrooxxiimmaattiioonn  TTeecchhnniiqquuee
Miyano, T.; K. Tsutsui; Y. Seki; H. Taniguchi

MMuullttiippllee  PPrroottoottyyppee  CCllaassssiiff iieerr  DDeessiiggnn  tthhrroouugghh  TTaabbuu  SSeeaarrcchh
Ferri, F.; CerverÛn, V.

AA  MMeetthhoodd  ffoorr  DDiissccrriimmiinnaattiinngg  SShhaaddyy  MMiixxttuurreess  iinn  KKnneeaaddeedd  FFoooodd  MMaatteerriiaall   BBaasseedd
oonn  LLiigghhtt  TTrraannssmmiittttaannccee
Okada, T.; K. Kanda, K. Ito

FFoorrmmaall   SSppeecciiff iiccaattiioonn  ooff  aa  SSttaattiissttiiccaall   SSaammpplliinngg  MMeetthhoodd  ffoorr  DDeecciissiioonn  TTrreeee
IInndduuccttiioonn
Raileanu, L. E.;  Stoffel, K.

CClluusstteerriinngg  UUssiinngg  AAssssoocciiaattiioonn  WWoorrdd  KKnnoowwlleeddggee  BBaassee  aanndd  BBaayyeessiiaann--CCUUGG
AAllggoorriitthhmm  ffoorr  CCoollllaabboorraattiivvee  FFii lltteerriinngg
Su-Jeong Ko; Jung-Hyun Lee

AAcccceelleerraattiinngg  tthhee  LLeeaarrnniinngg  PPrroocceessss  ffoorr  SSeellff--OOrrggaanniizziinngg  MMaappss  bbyy  PPaarraall lleell iizziinngg
tthhee  NNeeiigghhbboouurrhhoooodd  FFuunnccttiioonn  CCaallccuullaattiioonn
Knezu, C.

FLA Poster Papers
AA  DDeessiiggnn  ffoorr  aa  CCllaassss  ooff  NNoonnlliinneeaarr  SSyysstteemmss  wwiitthh  DDeellaayy  TTiimmee  uussiinngg  FFuuzzzzyy  LLooggiicc
Han, H.; Murakami, S.

DDeevveellooppmmeenntt  ooff  RRuullee--  BBaasseedd  EExxppeerrtt  SSyysstteemm  uussiinngg  FFuuzzzzyy  llooggiicc  wwiitthh  AApppplliiccaattiioonn
ttoo  SSeeiissmmiicc  rr iisskk  EEvvaalluuaattiioonn
Gupta, A.; Agrawal, D. P., Sahu, R
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WWeeddnneessddaayy
1144..4455--1155..3300 TTiittllee  KKeeyynnoottee  lleeccttuurree:: MMaaiinn  AArrttss  LLeeccttuurree  TThheeaattrree

MMooddeell  SSeelleeccttiioonn--CCoommppuuttaattiioonnaall  MMeetthhooddss  aanndd  AApppplliiccaattiioonnss
AAuutthhoorr::  DDrr..  SS..  RRoobbeerrttss
UUnniivveerrssiittyy  ooff  OOxxffoorrdd,,  OOxxffoorrdd,,  UUnniitteedd  KKiinnggddoomm

Data driven machine learning and all computational data analysis is performed under a
model. It is clear that the choice of model, both in terms of its architecture and, importantly,
its complexity, effect the analysis results. How then can models be evaluated and the approp-
riate model complexity inferred? Although many partially successful heuristic approaches
exist, the overarching framework of Bayesian learning offers an elegant and principled metho-
dology in which many alternative methods may be seen as special or limit cases. This talk will
review the principles behind model selection paradigms and offer a series of case studies.
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1166..0000--1188..0000 SSEESSSSIIOONN  WW  22..11:: LLeeccttuurree  RRoooomm  11
MMeeddiiccaall  DDeecciissiioonn  mmaakkiinngg  aanndd  AAII  ((AACCBBMM))
CChhaaiirr::  MMaazzuummddaarr,,  SS..

Paper: 1734-016 16.00-16.20
TThhee  AAuugguussttee  PPrroojjeecctt::   DDeecciissiioonn  SSuuppppoorrtt  ffoorr  PPaattiieenntt  CCaarree
Authors:
Marling, C.; Whitehouse, P.J.
Ohio University, Ohio, USA

Paper: 1734-096 16.20-16.40
UUssiinngg  RReeggrreessssiioonn  TTeecchhnniiqquueess  ffoorr  tthhee  AAuuttoommaatteedd  SSeelleeccttiioonn  ooff  
RRaaddiioossuurrggeerryy  PPllaannss
Authors:
McCrickard, L.; Koenig, S.; Ezquerra, N.; Fox, T.
Blacksburg, USA

Paper: 1734-124 16.40-17.00
MMeeddiiccaall   KKnnoowwlleeddggee  RReepprreesseennttaattiioonn  bbyy  AArrddeenn  SSyynnttaaxx  wwiitthh  FFuuzzzzyy  
EExxtteennssiioonnss
Authors: 
Tiffe, S.; Adlassizig, K.-P.
Siemens AG, Erlangen, Germany

Paper: 1733-116 17.00-17.20
UUssee  ooff  AArrttiiff iicciiaall   NNeeuurraall   NNeettwwoorrkkss  ((AANNNN))  TToo  EEssttiimmaattee  GGlluuccoossee  --   
IInnssuull iinn  IInnddeexxeess
Authors:
Diab, J.; Aly, A. F.; Kalifa, A. M.
Damascus University, Damascus, Syria

Paper: 1733-050 17.20-17.40
BBiioommeeddiiccaall   SSyysstteemmss  IInnvveessttiiggaattiioonn  BByy  DDeellaayyeedd  FFeeeeddbbaacckk  MMooddeelliinngg  
aanndd  LLooccaall llyy  AAssyymmppttoottiiccaall   AApppprrooaacchheess
Author:
Dailyudenko, V.
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1166..0000--1188..0000  SSEESSSSIIOONN  WW  22..22:: LLeeccttuurree  RRoooomm  22
TThheeoorryy  22  ((FFLLAA))  
CChhaaiirr::  DDrr..  DDee  BBaaeettss,,  BB..

Paper: 1714-080 16.00-16.20
GGeenneerraall iizzeedd  OOppeenniinngg  aanndd  CClloossuurree  OOppeerraattoorrss  ooff  FFuuzzzzyy  RReellaattiioonnss
Authors:
Bodenhofer, U.
Software Competence Center Hagenberg, Hagenberg, Austria

Paper:  1714-130 16.20-16.40
FFuuzzzzyy  FFuunnccttiioonnss  aanndd  FFuuzzzzyy  EEqquuaalliittyy
Author:
Novak, V.
University of Ostrava, IRAFM, Ostrava, Czech Republic

Paper: 1714-144 16.40-17.00
LLooggiiccaall   AApppprrooxxiimmaattiioonn
Authors:
Perfilieva, I.; Dankova, M.
University of Ostrava, Ostrava, Czech Republic

Paper: 1714-147 17.00-17.20
AA  NNeeww  MMeetthhoodd  ffoorr  RRaannkkiinngg  FFuuzzzzyy  NNuummbbeerrss  wwiitthh  IInnddeexx  ooff  OOppttiimmiissmm
Authors:
Mahmood, A.; Xi Zhi Shi; Xu Ji Jun
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1166..0000--1188..0000 SSEESSSSIIOONN  WW  22..33:: LLeeccttuurree  RRoooomm  33
CCoommppuuttiinngg  iinn  BBuussiinneessss  ((AACCFFMM))    
CChhaaiirr::  DDrr..  DDeesshhppaannddee,,  AA..

Paper: 1743-006 16.00-16.20
OOnn  OOppttiimmaall   LLooaann  LLiimmiittss
Authors:
Falkowski, B. J.
University of Applied Sciences, Stralsund, Germany 

Paper: 1744-044 16.20-16.40
AA  FFuuzzzzyy  CCrreeddiitt   RRaattiinngg  AApppprrooaacchh  ffoorr  SSmmaallll   FFiirrmm  CCrreeddiittwwoorrtthhiinneessss  
EEvvaalluuaattiioonn  iinn  BBaannkk  LLeennddiinngg..   AAnn  IIttaall iiaann  CCaassee
Authors:
Facchinetti, F.; Cosmo, S.; Mastroleo, G.; Ferretti, R.
University of Modena e Reggio Emilia, Modena, Italy 

Paper: 1743-089 16.40-17.00
OOnn  tthhee  AAbbiill iittyy  ooff  CCllaassssiiff iiccaattiioonn  TTeecchhnniiqquueess  iinn  RRaannkkiinngg  CCuussttoommeerrss  
BBaasseedd  oonn  tthhee  LLiikkeelliihhoooodd  ooff  BBeelloonnggiinngg  ttoo  EEaacchh  PPrreeddeeffiinneedd  GGrroouupp
Authors:
Boonyanunta, N.; Zeephongsekul, P.
RMIT University, Melbourne, Australia

32 COMPUTATIONAL INTELLIGENCE: METHODS & APPLICATIONS (CIMA'2001)



WWeeddnneessddaayy

1166..0000--1188..0000 SSEESSSSIIOONN  WW  22..44:: LLeeccttuurree  RRoooomm  44
OOppttiioonn  PPrriicciinngg  ((  AACCFFMM))
CChhaaiirr::  DDrr..  AAllbbaanneessee,,  CC..

Paper: 1744-052 16.00-16.20
IImmpprroovveedd  MMooddeelliinngg  ooff  DDeerriivvaattiivveess  wwiitthh  MMiixxttuurree  DDeennssiittyy  NNeettwwoorrkkss
Author: 
Dorffner, G.; Schittenkopf, C.
Austrian Research Institute for Artificial Intelligence, Vienna, Austria

Paper: 1744-136 16.20-16.40
AApppprrooxxiimmaattiinngg  tthhee  OOppttiimmaall   EExxeerrcciissee  BBoouunnddaarryy  ffoorr  AAmmeerriiccaann  OOppttiioonnss  
vviiaa  MMoonnttee  CCaarrlloo
Author: 
Mallier, R.
University of Western Ontario, Ontario, London, Canada

Paper: 1744-139 16.40-17.00
MMeetthhoodd  ooff  LLiinneess  ffoorr  PPuurree  JJuummpp  PPrroocceesssseess
Authors:
Albanese, C.; Jaimungal, S.; Rubisov, D. H.
University of Toronto, Ontario, Canada

Lecture 17.00-17.20
HHyyppeerrnnoorrmmaall   DDeennssiitt iieess
Author: 
Haefke, C.
Universitat Pompeu Fabra, Barcelona, Spain
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1166..0000--1188..0000 SSEESSSSIIOONN  WW  22..55:: LLeeccttuurree  RRoooomm  55
DDaattaa  MMiinniinngg  aanndd  iittss  AApppplliiccaattiioonnss::
AAllggoorriitthhmmss  aanndd  TTeecchhnniiqquueess  ((AAIIDDAA  IInnvviitteedd))
DDrr..  TT..  WWeellzzeerr  
UUnniivveerrssiittyy  ooff  MMaarriibboorr,,  MMaarriibboorr,,  SSlloovveenniiaa

Paper: 1723-171 16.00-16.20
AARRTT  MMooddeell   ffoorr  GGeenneerraattiinngg  OObbjjeecctt  RReellaattiioonn  OObbjjeecctt  CCoonnssttrruuccttss
Authors: 
Chandra, B.; Bhat, R.
Indian Institute of Technology, New Delhi, India

Paper: 1723-172 16.20-16.40
TThhee  GGUUHHAA  MMeetthhoodd  aanndd  MMiinniinngg  AAssssoocciiaattiioonn  RRuulleess
Author: 
Hajek, P.
Institute of Computer Sciences AS CR, Prague, Czech Republic

Paper: 1723-174 16.40-17.00
DDaattaa  MMiinniinngg  --   AAnn  OOvveerrvviieeww
Authors: 
Welzer, T.; Brumen, B.; Rozman, T.; Golob, I.
University of Maribor, Maribor, Slovenia

Paper: 1723-170 17.00-17.20
BBllaacckk--bbooxx  AApppprrooaacchh  ttoo  AAsssseessssmmeenntt  ooff  PPeerrffoorrmmaannccee  ooff  CCllaassssiiff iiccaattiioonn  
MMooddeellss
Authors: 
Brumen, B.; Welzer,T; Golob, I.; Jaakkola, H.
University of Maribor, Maribor, Slovenia

Paper: 1723-173 17.20-17.40
KKnnoowwlleeddggee  DDiissccoovveerryy  wwiitthh  GGeenneettiiccaall llyy  IInndduucceedd  DDeecciissiioonn  TTrreeeess
Authors: 
Kokol, P.; Yamamoto, R.; Podgorelec, V; Masuda, G.; Sakamoto, N.
University of Maribor, Maribor, Slovenia

Paper: 1734-180 17.40-18.00
EEnnsseemmbbllee  FFeeaattuurree  SSeelleeccttiioonn  wwiitthh  DDyynnaammiicc  IInntteeggrraattiioonn  ooff  CCllaassssiiff iieerrss
Authors: 
Skrypnyk, I.;. Tsymbal, A; Puuronen, S.
University of Jyvaskyla , Jyvaskyla, Finland 
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1166..0000--1188..0000 SSEESSSSIIOONN  WW  22..66:: PPoowwiiss  HHaallll
NNeeuurraall  NNeettwwoorrkkss  aanndd  MMaacchhiinnee  LLeeaarrnniinngg  ((AAIIDDAA))
CChhaaiirr::  DDrr..  PPoossssee,,  CC..

Paper: 1724-027 16.00-16.20
EEvveenntt  DDeetteeccttiioonn  aanndd  IIddeennttiiff iiccaattiioonn  ffrroomm  MMuullttiivvaarriiaattee  DDaattaa  wwiitthh  
MMiissssiinngg  VVaalluueess
Authors: 
Bongers, D.; Gurgenci, H.; Wilson, R.; Orlowska, M.
University of Queensland, St. Lucia, Australia

Paper: 1724-039 16.20-16.40
DDyynnaammiicc  IInntteeggrraattiioonn  ooff  VViirrttuuaall   PPrreeddiiccttoorrss
Authors: 
Terziyan, V.
University of Jyvaskyla, Jyvaskyla, Finland

Paper: 1723-064 16.40-17.00
MMuullttiiwwoorrdd  CCoonncceepptt  DDeetteeccttiioonn  MMooddeell   BBaasseedd  oonn  NNeeuurraall   NNeettwwoorrkkss  ffoorr  
IInnddeexxiinngg  FFuullll--LLeennggtthh  TTeexxtt  DDooccuummeennttss
Authors: 
Perez, C.; de Mora, C.
Spanish Distance Learning University, Madrid, Spain

Paper: 1723-082 17.00-17.20
IInnttrroodduuccttiioonn  ooff  PPrriioorr  IInnffoorrmmaattiioonn  TThhrroouugghh  LLiinngguuiissttiicc  AApppprrooaacchheess  
AAbboouutt  RReelleevvaannccee  ooff  VVaarriiaabblleess  UUsseedd  ffoorr  CCllaassssiiff iiccaattiioonn  iinn  
SSeellff--oorrggaanniizziinngg  AANNNNss  BBaasseedd  oonn  KKoohhoonneenn''ss  MMooddeell
Author: 
Florez Lopez, R.
University of León, Leon, Spain
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0099..0000--0099..4455 TTiittllee  KKeeyynnoottee  lleeccttuurree:: MMaaiinn  AArrttss  LLeeccttuurree  TThheeaattrree
AAddvvaanncceess  iinn  AApppplliieedd  SSttaattiissttiiccaall  PPaatttteerrnn  RReeccooggnniittiioonn..
AA  DDaattaa  FFuussiioonn  PPeerrssppeeccttiivvee
AAuutthhoorr::  
DDrr..  AA..  WWeebbbb
DDeeffeennccee  EEvvaalluuaattiioonn  aanndd  RReesseeaarrcchh  AAggeennccyy,,  UUKK

Research into techniques for combining outputs from different sensors, opinions from diffe-
rent experts and combining sensor and collateral information has received some considerable
effort in recent years. A consistent approach to the 'fusion' of such disparate sources of data
is provided by the Bayesian paradigm. Ambiguities in sensor outputs, sensor failure, noisy
and correlated data, mixed numeric and symbolic data, and prior knowledge are handled in a
consistent manner. A major difficulty of the Bayesian approach is that it is computationally
costly for large problems. This talk will review two approaches to 'data fusion' that incorpora-
te Bayesian principles without inheriting the full computational cost of the Bayesian appro-
ach, namely Bayesian networks and self-organising systems. The particle filter and stochastic
vector quantisation will be introduced. Applications in engine monitoring, clutter suppression,
tracking, and monitoring semiconductor growth, amongst others, will be described. 
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0099..4455--1100..3300 TTiittllee  KKeeyynnoottee  lleeccttuurree:: MMaaiinn  AArrttss  LLeeccttuurree  TThheeaattrree
CCuullttuurraall  aanndd  HHiissttoorriiccaall  PPeerrssppeeccttiivveess  oonn  tthhee  PPrroossppeeccttss  ffoorr  tthhee  DDeevveellooppmmeenntt  ooff  
CCoommppuuttaattiioonnaall  IInntteelllliiggeennccee    tthhee  AArraabb  WWoorrlldd
AAuutthhoorr::  
JJ..  SS..  NNaaddeerr
SScchhooooll  ooff  BBuussiinneessss  AAddmmiinniissttrraattiioonn,,  AAmmeerriiccaann  UUnniivveerrssiittyy  DDuubbaaii

In this Keynote Address a multi-paradigm approach is advocated for solution of complex pro-
blems. It is shown how through adroit integration of wavelets with neurocomputing and fuzzy
logic complicated and noisy pattern recognition problems can be solved effectively. Wavelets
are used for de-noising the data and to enhance computational intelligence. The approach is
explained through solution of a complicated pattern recognition problem, the automatic
detection of traffic incidents in freeways from observed data series obtained from loop detec-
tors. The dimensionality of the training input data is high and the embedded incident charac-
teristics are not easily detectable. A computational model is presented for automatic traffic
incident detection using discrete wavelet transform, neural networks, and fuzzy logic. It is
shown that use of the wavelets to de-noise the traffic data increases the incident detection
rate, reduces the false alarm rate and the incident detection time, and improves the conver-
gence of the neural network training algorithm substantially. 
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1111..0000--1133..0000 SSEESSSSIIOONN  TT  11..11:: LLeeccttuurree  RRoooomm  11
MMeeddiiccaall  IImmaaggee  pprroocceessssiinngg  ((AACCBBMM))
CChhaaiirr::  DDrr..  PPaarraaddii,,  JJ.

Paper: 1733-014 11.00-11.20
VViissuuaall   TTaarrggeett  TTrraacckkiinngg  ffoorr  MMeeddiiccaall   AApppplliiccaattiioonnss
Authors: 
Brazier, K.; Wen, Q.-P.; Russel, P.C.; Jones, G.R.
University of Liverpool, Liverpool. United Kingdom

Paper: 1733-042 11.20-11.40
AA  FFaasstt,,   TTwwoo--SSttaaggee  SSttrraatteeggyy  ffoorr  tthhee  EExxpplloorraattoorryy  AAnnaallyyssiiss  ooff  
FFuunnccttiioonnaall   MMRRII  DDaattaa  bbyy  TTeemmppoorraall   FFuuzzzzyy  CClluusstteerriinngg
Authors: 
Somorjai, R.; Jarmasz, M.; Baumgartner, R.
National Research Council Canada, Winnipeg, Canada

Paper: 1734-163 11.40-12.00
SSttuuddyy  ooff  tthhee  TTiibbiioo--FFeemmoorraall   JJooiinntt  UUssiinngg  AAccttiivvee  CCoonnttoouurrss
Authors: 
Rousselle, J. J.; Brilhault, J.; Vincent, N.; Champion, D.; Favard, L.
Ecole d'Ingenieurs en Informatique pour l'Industrie, Tours, France
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1111..0000--1133..0000 SSEESSSSIIOONN  TT  11..22:: LLeeccttuurree  RRoooomm  22
FFuuzzzzyy  MMooddeelliinngg  ((FFLLAA))
CChhaaiirr::  DDrr..  TTuurruunneenn,,  EE..

Paper: 1713-012 11.00-11.20
FFuuzzzzyy  MMooddeell   FFoorr  RReeaall--TTiimmee  RReesseerrvvooiirr   OOppeerraattiioonn
Authors: 
Turunen, E.; Dubrovin, T.; Jolma, A.
Tampere University of Technology, Finland

Paper: 1714-022 11.20-11.40
DDaattaabbaassee  SScchheemmaa  wwiitthh  FFuuzzzzyy  CCllaassssiiff iiccaattiioonn  aanndd  CCllaassssiiff iiccaattiioonn  QQuueerryy  
LLaanngguuaaggee
Authors: 
Meier, A.; Savary, C.; Schindler, G.;Veryha, Y.
Institut für Informatik, Fribourg, Switzerland 

Paper: 1713-154 11.40-12.00
UUssee  ooff  GGeenneettiicc  aallggoorriitthhmmss  aanndd  SSeemmii--aaccttiivvee  FFuuzzzzyy  CCoonnttrrooll   ttoo  
OOppttiimmiizzee  tthhee  MMooddeell   aanndd  DDyynnaammiicc  RReessppoonnssee  ooff  VViibbrraattiioonn  IIssoollaattiioonn  
SSyysstteemmss  wwiitthh  MMaaggnneettoorrhheeoollooggiiccaall   DDaammppeerrss
Authors: 
Sireteanu, T.;Ghita, G.; Giuclea, M.; Stammers, C. W.
Institute of Solid Mechanics, Bucharest, Romania
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1111..0000--1133..0000 SSEESSSSIIOONN  TT  11..33:: LLeeccttuurree  RRoooomm  33
FFoorreeccaassttiinngg  aanndd  TTrraaddiinngg  11  ((AACCFFMM))  
CChhaaiirr::  DDrr..  EEnnkkee,,  DD..

Paper: 1744-087 11.00-11.20
OOppttiimmiizzaattiioonn  ooff  TTrraaddiinngg  RRuulleess  wwiitthh  aa  PPeennaallttyy  TTeerrmm
Authors: 
Hellström, T.
Umeå University, Umeå, Sweden 

Paper: 1744-107 11.20-11.40
MMuullttiippllee  GGeenneerraall iizzeedd  RReeggrreessssiioonn  NNeeuurraall   NNeettwwoorrkkss  wwiitthh  aa  GGaattiinngg  
NNeettwwoorrkk  ffoorr  GGlloobbaall   SSttoocckk  IInnddeexx  ffoorreeccaassttiinngg
Authors: 
Enke, D.; Disorntetiwat, P.; Dagli, C. H.
University of Missouri – Rolla, Rolla, USA 

Paper: 1744-134 11.40-12.00
UUssiinngg  GGeenneettiicc  AAllggoorriitthhmmss  ttoo  FFiinndd  TTeecchhnniiccaall   TTrraaddiinngg  RRuulleess::
AAnn  AAsssseett--AAll llooccaattiioonn  PPeerrssppeeccttiivvee
Authors: 
Strobl, G.; Fahlenbrach, R.
University of Pennsylvania, Philadelphia, USA

Paper: 1743-140 12.00-12.20
TTaaccttiiccaall   AAsssseett  AAllllooccaattiioonn  wwiitthh  AArrttii ff iicciiaall   NNeeuurraall   NNeettwwoorrkkss
Author: 
Casas, A.
Nova Southeastern University, Fort Lauderdale, USA

Paper: 1744-148 12.20-12.40
OOppttiimmiizziinngg  PPoorrttffooll iiooss  WWiitthh  AAnntt  SSyysstteemmss
Authors: 
Maringer, D. G.
University of Vienna, Center for Business Studies, Vienna, Austria
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1111..0000--1133..0000 SSEESSSSIIOONN  TT  11..44:: LLeeccttuurree  RRoooomm  44
DDeecciissiioonn--MMaakkiinngg  ((FFLLAA))
CChhaaiirr::  DDrr..  NNoovvaakk,,  VV..

Paper: 1714-048 11.00-11.20
OOppeerraattiioonnss  BBeettwweeeenn  KKnnoowwlleeddggee  BBaasseess  ooff  GGeenneerraall   FFuuzzzzyy  DDeecciissiioonn  
SSyysstteemmss
Authors: 
Turcan, M.; Holcapek, M.
Faculty of Economics, Ostrava, Czech Republic

Paper: 1714-049 11.20-11.40
MMaappppiinnggss  BBeettwweeeenn  GGeenneerraall   FFuuzzzzyy  DDeecciissiioonn  SSyysstteemmss  ((GGFFDDSS))
Authors: 
Holcapek, M.; Turcan, M.
Faculty of Economics, Ostrava, Czech Republic

Paper: 1713-098 11.40-12.00
FFuuzzzzyy  LLooggiicc  BBaasseedd  MMooddeell   FFoorr  DDeecciissiioonn  MMaakkiinngg
Author: 
Scopel Simoes, M. A.
Universidade Federal do Espirito Santo, Vitória ES- CEP, Brazil

Paper: 1714-131 12.00-12.20
AApppplliiccaattiioonn  ooff  FFuuzzzzyy  SSeett  TThheeoorryy  ttoo  AAggggrreeggaattiioonn  ooff  EExxppeerrtt  JJuuddggmmeennttss
Author: 
Mahmood, A.; Xi Zhi Shi; Xu Ji Jun
Shanghai Jiao Tong University, Shanghai, China
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1111..0000--1133..0000 SSEESSSSIIOONN  TT  11..55:: LLeeccttuurree  RRoooomm  55
PPeerrcceeppttuuaall  CCoommppuuttaattiioonn  ((AAIIDDAA  IInnvviitteedd))
DDrr..  MM..  KKuuddoo

Paper: 1724-165 11.00-11.20
AAnn  IInntteerraaccttiivvee  GGlloobbaall   MMaaxxiimmiizzaattiioonn  MMeetthhoodd  UUssiinngg  aa  
MMuullttiiddiimmeennssiioonnaall   RReepprreesseennttaattiioonn  TTeecchhnniiqquuee
Authors: 
Kanemitsu, H.; Konno, H.; Komiya, Y.; Shimbo, M.
Hokkaido University of Education, Hakodate, Japan

Paper: 1724-166 11.20-11.40
CCoommppaarriissoonn  ooff  LLooww--DDiimmeennssiioonnaall   MMaappppiinngg  TTeecchhnniiqquueess  BBaasseedd  oonn  
DDiissccrriimmiinnaattoorryy  IInnffoorrmmaattiioonn
Authors: 
Mori, Y.; Kudo, M.; Shimbo, M.; Toyama, J.
Hokkaido University, Sapporo, Japan

Paper: 1724-167 11.40-12.00
VViissuuaalliizzaattiioonn  ooff  HHiigghh--DDiimmeennssiioonnaall   SSuuppeerrvviisseedd  DDaattaa  SSttrruuccttuurree  uussiinngg  
PPiieecceewwiissee  LLiinneeaarr  CCllaassssiiff iieerrss
Authors: 
Tenmoto, H.; Mori, Y.; Kudo, M.; Shimbo, M.;
Kushiro National College of Technology, Hokkaido, Japan

Paper: 1724-168 12.00-12.20
CClluusstteerriinngg  CCoonnssiisstteenntt  wwiitthh  HHuummaann  PPeerrcceeppttiioonn
Authors: 
Kudo, M.; Murai, T.; Shimbo, M.
Hokkaido University, Sapporo, Japan

Paper: 1724-169 12.20-12.40
EErrrroorr  AAnnaallyyssiiss  ooff  MMAAPP  SSoolluuttiioonnss  uunnddeerr  LLaappllaaccee  PPrriioorr  iinn  
UUnnddeerrddeetteerrmmiinnddeedd  BBlliinndd  SSoouurrccee  SSeeppaarraattiioonn
Authors: 
Takigawa, I.; Kudo, M.; Shimbo, M.; Toyama, J.
Hokkaido University, Sapporo, Japan
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1144..0000--1144..4455 TTiittllee  KKeeyynnoottee  lleeccttuurree:: MMaaiinn  AArrttss  LLeeccttuurree  TThheeaattrree
LLaatteenntt  SSeemmaannttiicc  PPuurrssuuiitt
AAuutthhoorr::  
DDrr..  CC..  PPoossssee
KKaannggaarrooooNNeett  IInncc..,,  RReeddwwoooodd  SShhoorreess,,  UUSSAA

A common approach to information retrieval consists of literally matching terms in documents
with those of a query. This strategy may retrieve irrelevant or inaccurate documents due to
many ways of expressing a specific concept (synonymy) or to the fact that many words have
multiple meanings (polysemy). A remedy consists of retrieving information based on the mea-
ning of a document (and a query). A successful example of this approach is Latent Semantic
Indexing (LSI). LSI extracts the latent or underlying concepts in word usage that are obscured
by variability in word choice via Singular Value Decomposition (SVD). 
In this talk we introduce Latent Semantic Pursuit (LSP). LSP produces latent concepts via
Projection Pursuit, which has better feature extraction capabilities than SVD. LSP improves on
LSI in two directions. It provides better recall/precision performances and significant storage
reduction (which implies significant lower query time). 
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1144..4455--1155..3300 TTiittllee  KKeeyynnoottee  lleeccttuurree:: MMaaiinn  AArrttss  LLeeccttuurree  TThheeaattrree
AAppppllyyiinngg  tthhee  HHiiddddeenn  MMaarrkkoovv  MMooddeell  MMeetthhooddoollooggyy  ffoorr  UUnnssuuppeerrvviisseedd  LLeeaarrnniinngg  ooff  
TTeemmppoorraall  DDaattaa
AAuutthhoorr::  
DDrr..  GG..  BBiisswwaass
VVaannddeerrbbiilltt  UUnniivveerrssiittyy,,  NNaasshhvviillllee,,  UUSSAA

The Hidden Markov Modeling (HMM) methodology has been successfully employed in the
modeling and analysis of temporal processes. In particular, a number of impressive applica-
tions have been made in the field of speech recognition and synthesis. Given large speech
corpora of word pronunciations, one or more HMMs have been employed for representing
words and phrases. The speech recognition task involves matching actual pronunciations
against the collection of HMMs, much like using finite state automata to track a sequence of
symbols. For these applications, language experts use their knowledge to handcraft the HMM
structures. The HMM learning problem is then a HMM parameter estimation process. A well
known HMM parameter estimation process is the Baum-Welch process. It is a expectation
maximization process, often works in conjunction with the Viterbi parameter initialization
method. In our work, we have extended the application of the HMM methodology to modeling
of dynamic processes in situations where sufficient domain knowledge may not be available
to define model structure. Dynamic processes are characterized by time-varying features, i.e.,
variable values describing system behavior can change significantly over time. Our goals is to
develop models that help in understanding the underlying phenomena governing dynamic
system behavior, and use this information for decision making and problem solving tasks.
HMM models provide a compact discrete-event representation for temporally evolving behavi-
or, and the states of a HMM effectively model the set of potentially valid states in a dynamic
process. Data collected from real world systems may include diverse phenomena, therefore,
model building has to be preceded by partitioning the data objects into sets of homogeneous
groups. The focus of this talk is on developing unsupervised classification or clustering, tech-
niques to automatically par tition temporal data into homogeneous groups, and to construct
HMM models for each group. We propose a Bayesian methodology with the HMM representa-
tion to drive the clustering process. Our proposed methodology improves upon existing HMM
clustering methods in two ways: (i) an explicit HMM model size selection procedure is incor-
porated into the clustering process, i.e., the sizes of the individual HMMs are dynamically
determined for each cluster. This improves the interpretability of cluster models, and the
quality of the final clustering partition results, and (ii) a partition selection method to ensure
an objective, data-driven selection of the number of clusters in the partition. The result is a
simplified heuristic sequential search control algorithm that is computationally feasible. Our
experiments with artificially generated data have show that the HMM model size selection
algorithm is effective in re-discovering the structure of the generating HMMs, the HMM cluste-
ring with model size selection significantly outperforms HMM clustering using uniform HMM
model sizes for re-discovering clustering partition structures, and the algorithm is not sensiti-
ve to data skewness. In addition, we demonstrate empirical results on the stability of the clus-
tering algorithm, and data sufficiency issues related to HMM learning. More recently we have
begun experimenting with real world data sets. The talk will conclude with a presentation of
preliminary results on modeling of real data, their applications, and directions for future
research in this area.
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FFrriiddaayy

0099..4455--1100..3300 TTiittllee  KKeeyynnoottee  lleeccttuurree:: MMaaiinn  AArrttss  LLeeccttuurree  TThheeaattrree
RReeccuurrssiivvee  TTrraaiinniinngg  ooff  NNeeuurraall  NNeettwwoorrkkss  ffoorr  PPaatttteerrnn  RReeccooggnniittiioonn  
AAuutthhoorr::  
DDrr..  MM..  AAllaaddjjeemm
BBeenn--GGuurriioonn  UUnniivveerrssiittyy  ooff  TThhee  NNeeggeevv,,
DDeepptt..  ooff  EElleeccttrriiccaall  aanndd  CCoommppuutteerr  EEnnggiinneeeerriinngg,,  BBeeeerr--SShheevvaa,,  IIssrraaeell

The training of neural networks for pattern recognition is carried out by minimizing an error
function which allows the outputs of the network to represent classification functions. We are
interested in error functions which are highly nonlinear with respect to the adjustable weights
of the networks. Such objectives appear in the multi-layer networks for classification and in
the networks for non-parametric linear discriminant analysis. In these cases the training must
be carried out by an iterative optimization algorithm. The primary goal is to find the global
minimum of the error function. By a naive use of a training algorithm (a local minimizer of the
error function) the computed value for the observed minimum can be merely a local minimum.
The solution depends strongly on the starting point of the local optimizer. This talk will dis-
cuss our recursive method for searching for several small local minima of the error functions.
It is not a global minimization method, but rather a tool for escaping from a minimum already
found and directing the local optimizer to a new solution. The results and analysis of the
experiments with linear and non-linear classification functions and comparative studies of
other methods for the minimization of error functions will be presented. 
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1111..0000--1133..0000 SSEESSSSIIOONN  FF  11..11:: LLeeccttuurree  RRoooomm  11
MMeeddiiccaall  SSiiggnnaall  pprroocceessssiinngg  ((AACCBBMM))
CChhaaiirr::  DDrr..  SStteeiimmaannnn,,  FF..

Paper: 1733-071 11.00-11.20
AA  MMuullttii--CChhaannnneell   AAnnaallyyssiiss  UUssiinngg  PPCCAA  AApppplliieedd  ttoo  DDiiaaggnnoossttiicc  aanndd  
PPrreeddiiccttiioonn  ooff   EEppiilleeppttiicc  SSeeiizzuurree
Authors: 
Peyrodie, L.; Pebay, P.; Morineaux, T.; Gallois, P.; Forzy, G.
Hautes études industrielles, Lille, France

Paper: 1734-119 11.20-11.40
CChhaarraacctteerriizzaattiioonn  ooff  tthhee  EElleeccttrrooeenncceepphhaallooggrraamm  ooff  MMiiccrroosslleeeeppss  uussiinngg  
SSeellff--OOrrggaanniizzeedd  FFeeaattuurree  MMaappss
Authors: 
Sommer, D.; Golz, M.; Seyfarth, A.; Trutschel, U.; Moore-Ede, M.
University of Applied Sciences, Schmaldalden, Germany

Paper: 1734-121 11.40-12.00
AApppplliiccaattiioonn  ooff  VVeeccttoorr--BBaasseedd  NNeeuurraall   NNeettwwoorrkkss  ffoorr  tthhee  RReeccooggnniittiioonn  ooff  
BBeeggiinnnniinngg  MMiiccrroosslleeeepp  EEppiissssooddeess  wwiitthh  aann  EEyyeettrraacckkiinngg  SSyysstteemm..
Authors: 
Sommer, D.; Golz, M.; Seyfarth, A.; Trutschel, U.; Moore-Ede, M.
University of Applied Sciences, Schmaldalden, Germany
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1111..0000--1133..0000 SSEESSSSIIOONN::  FF  11..22 LLeeccttuurree  RRoooomm  22
FFoorreeccaassttiinngg  aanndd  TTrraaddiinngg  22  ((AACCFFMM))
CChhaaiirr::  SSoouussaa,,  PP..

Paper: 1743-061 11.00-11.20
PPrreeddiiccttiinngg  SSttoocckk  IInnddiicceess  nn--ddaayyss  AAhheeaadd::  AA  CCoommppaarriissoonn  ooff  TTeecchhnniiqquueess
UUssiinngg  AAuussttrraall iiaann  DDaattaa
Authors: 
Barnes, M.; Rimmer, R. J. ; Kai Ming Ting
Deakin University, Clayton, Victoria, Australia

Paper: 1744-073 11.20-11.40
AA  NNeeww  FFiinniittee  DDiiffffeerreennccee  PPrroocceedduurree  ffoorr  FFiixxeedd--SSttrriikkee  AAssiiaann  OOppttiioonnss
Authors: 
Rasmussen, H.; Anderson, C. L.; Davison, M.
University of Western Ontario, London, Ontario, Canada

Paper: 1743-112 11.40-12.00
NNeeuurraall   NNeettwwoorrkk  PPrreeddiiccttiioonn  ooff  SSttoocckk  VVaalluueess
Authors: 
Smith, L.; Smith, M.
University of the West of England

Paper: 1744-143 12.00-12.20
AA  RReeffeerreennccee  AArrcchhiitteeccttuurree  ffoorr  MMuullttii--AAggeenntt  SSiimmuullaattiioonn  ooffssiiddee  
DDeerriivvaattiivvee  MMaarrkkeettss
Authors: 
Streltchenko, O.; Narendra, N. C.; Yelena Yesha
University of Maryland, Baltimore, USA

COMPUTATIONAL INTELLIGENCE: METHODS & APPLICATIONS (CIMA'2001) 47



FFrriiddaayy

1111..0000--1133..0000 SSEESSSSIIOONN  FF  11..33:: LLeeccttuurree  RRoooomm  33
FFuuzzzzyy  CCoonnttrrooll  11  ((FFLLAA))
CChhaaiirr::  DDrr..  BBooddeennhhooffeerr,,  UU..

Paper: 1714-011 11.00-11.20
TTiittllee::FFuuzzzzyy  CCoonnttrrooll   ooff  aann  UUnnssttaabbllee  NNoonnlliinneeaarr  SSyysstteemm  UUnnddeerr  SSttaattee  
aanndd  IInnppuutt  CCoonnssttrraaiinnttss
Authors: 
Schnitman, L.; Yoneyama, T.
Aeronautic Institute of Technology (ITA), Sao Paulo, Brazil

Paper: 1713-013 11.20-11.40
AA  RReeccttiiffyyiinngg  CCoonnttrrooll   MMeetthhoodd  aanndd  SSyysstteemm  ffoorr  PPhhoottooeelleeccttrriicc  SSlliittttiinngg  
bbyy  FFuuzzzzyy  CCoonnttrrooll   wwiitthh  MMuullttii--RReegguullaattiinngg
Authors: 
Xu Du, Yongping Jiang, Hang Liu
Shantou University, Shantou, China

Paper: 1713-040 11.40-12.00
MMooddeell   RReeffeerreennccee  FFuuzzzzyy  AAddaappttiivvee  CCoonnttrrooll   wwiitthh  SSeellff--ttuunniinngg  ooff  SSccaalliinngg  
FFaaccttoorrss
Authors: 
Jones, K. O.; Banerjee, J.; Williams, D.
Liverpool John Moores University, Liverpool, UK

Paper: 1713-142 12.00-12.20
AA  SSeellff   TTuunniinngg  FFuuzzzzyy  CCoonnttrroolllleerr  BBaasseedd  oonn  RReeffeerreennccee  MMooddeell
Authors: 
Rodrigues de Azevedo, H.; Vasconcellos Bezerra C. A.
Faculdade de Engenharia Elétrica, Universidade Federal de Uberlândia, Brazil
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1111..0000--1133..0000 SSEESSSSIIOONN  FF  11..44:: LLeeccttuurree  RRoooomm  44
CCllaassssiiffiiccaattiioonn,,  TTeecchhnniiqquueess  &&  AApppplliiccaattiioonnss  ((AAIIDDAA))
CChhaaiirr ::  DDrr..  OOkkaaddaa,,  TT..

Paper: 1724-020 11.00-11.20
BBaayyeessiiaann  GGaammmmaa  MMiixxttuurree  MMooddeellss  ffoorr  TTaarrggeett  RReeccooggnniittiioonn
Authors: 
Copsey, K.; Webb, A.
Defence Evaluation and Research Agency, Worcestershire, United Kingdom

Paper: 1724-074 11.20-11.40
AApppprrooaacchheess  ttoo  IImmbbaallaanncceedd  DDaattaa  ffoorr  CCllaassssiiff iiccaattiioonn::  AA  CCaassee  SSttuuddyy
Authors: 
Lee, G.; Harris, C. J.; Gunn, S. R.; Reed, P.A.S.
University of Southampton, Southampton, United Kingdom

Paper: 1703-097 12.00-12.20
DDeecciissiioonn--MMaakkiinngg  SSuuppppoorrtt  BBaasseedd  oonn  QQFFDD..  TToo  PPeerrffoorrmm  SSyysstteemm  DDeessiiggnn  
QQuuaall ii ttyy
Authors: 
Seklouli, A.; Gien, D.
Université Blaise Pascal, Aubière Cedex, France

Paper: 1724-110 12.20-12.40
FFeeaattuurreess  SSeelleeccttiioonn  aanndd  DDiimmeennssiioonnaalliittyy  RReedduuccttiioonn  iinn  WWeebb  PPaaggeess  
RReepprreesseennttaattiioonn
Authors: 
Ribeiro, A.; Fresno, V.
Instituto de Automática Industrial, CSIC, Arganda del Rey, Madrid, Spain
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DDaattaa  MMiinniinngg  aanndd  iittss  AApppplliiccaattiioonnss::  DDaattaa  MMiinniinngg  iinn  MMeeddiicciinnee
((AACCBBMM  IInnvviitteedd))
DDrr..  PP..  KKookkooll--DDrr..  MM..  ZZoorrmmaann
UUnniivveerrssiittyy  ooff  MMaarriibboorr,,  MMaarriibboorr,,  SSlloovveenniiaa

Paper: 1733-175 11.00-11.20
KKnnoowwlleeddggee  DDiissccoovveerryy  aanndd  DDaattaa  MMiinniinngg  iinn  TTeexxtt  MMeeddiiccaall   RReeppoorrttss
Authors: 
Alves, V. M.; Neves, J.; Maia, M.; Nelas. L.
Universidade do Minho, Braga, Portugal 

Paper: 1733-176 11.20-11.40
EExxppeerriieenncceess  ooff  MMiinniinngg  aa  DDiiaabbeetteess  DDaattaabbaassee
Authors: 
Picavet, M.; Duhamel, A.; Devos, P.
University of Lille, Villeneuve d'Ascq Cedex, France

Paper: 1733-179 11.40-12.00
TThhee  IInnfflluueennccee  ooff  DDiiffffeerreenntt  DDaattaabbaasseess  ttoo  tthhee  AAccccuurraaccyy  ooff  MMaacchhiinnee  
LLeeaarrnniinngg
Authors: 
Zorman, M.; Eich, H.P. ; Kokol, P.; Ohmann, C.
University of Maribor, Maribor, Slovenia

Paper: 1733-177 12.20-12.40
AApppplliiccaattiioonn  ooff  DDaattaa  MMiinniinngg  iinn  HHeeaalltthh  CCaarree
Authors: 
Riano, D.; Prado, S.
Universitat Rovira I Virgili, Tarragona, Spain
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1144..0000--1166..0000 SSEESSSSIIOONN  FF  22..11:: LLeeccttuurree  RRoooomm  11
FFoorreeccaassttiinngg  aanndd  TTrraaddiinngg  33  ((AACCFFMM))
CChhaaiirr::  DDrr..  EEnnkkee,,  DD..

Paper: 1744-106 14.00-14.20
TThhee  UUssee  ooff  DDaattaa  MMiinniinngg,,  NNeeuurraall   NNeettwwoorrkk  MMooddeellss,,   aanndd  VVaalliiddaattiioonn  
TTeecchhnniiqquueess  ffoorr  PPrreeddiiccttiinngg  EExxcceessss  SSttoocckk  RReettuurrnnss
Authors: 
Enke, D.; Thawornwong, S.
University of Missouri – Rolla, USA

Paper: 1744-153 14.20-14.40
MMooddeellll iinngg  SSppoott  RRaattee  PPrroocceessss  iinn  tthhee  RRuussssiiaann  TTrreeaassuurryy  BBiill llss  MMaarrkkeett
Author: 
Drobyshevsky, S.; Moscow, Russia

Paper: 1743-158 14.40-15.00
AAlltteerrnnaattiivvee  MMeetthhooddss  ffoorr  DDeetteeccttiinngg  aanndd  DDaattiinngg  SSttrruuccttuurraall   BBrreeaakkss::  
AAnn  AApppplliiccaattiioonn  ttoo  TThhee  FFrreenncchh--GGeerrmmaann  IInntteerreesstt  RRaattee  DDiiffffeerreennttiiaall
Authors: 
McAdam, P.; Henry, J.
European Central Bank Eurotheum, Frankfurt am Main, Germany

Paper: 1743-138 15.00-15.20
AA  nneeww  aapppprrooaacchh  ttoo  iinntteerreesstt  rraattee  sseennssiittiivviittyy  uussiinngg  tthhee  ccoommpplleexx  ppllaannee
Authors: 
Osborne, M.J.,
Gulf International Bank, Manama, Bahrain
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1144..0000--1166..0000 SSEESSSSIIOONN  FF  22..22:: LLeeccttuurree  RRoooomm  22
FFuuzzzzyy  CCoonnttrrooll  22  ((FFLLAA))
CChhaaiirr::  DDrr..  BBooddeennhhooffeerr,,  UU..

Paper: 1713-059 14.00-14.20
AA  SSeellff   TTuunniinngg    FFuuzzzzyy  CCoonnttrrooll   BBaasseedd  oonn  CCoonnttrroolllleerr  OOuuttppuutt  EErrrroorr  
MMeetthhoodd--  AAnn  AApppplliiccaattiioonn
Authors: 
Rodrigues de Azevedo, H.; Coutinho Gomes, L.
Universidade Federal de Uberlândia, Uberlândia, Brazil;
Fundacao Integrada Municipal de Ensino
Superior, Mineiros, Brazil

Paper: 1714-062 14.20-14.40
FFuuzzzzyy  MMooddeell   BBaasseedd  SSll iiddiinngg  MMooddee  CCoonnttrrooll
Authors: 
Knight, M.J.; Sutton, R.; Jenkins, D. F. L.
University of Plymouth, Plymouth, United Kingdom

Paper: 1714-077 14.40-15.00
NNeeww  TTwwoo--TTeerrmm  PPaarraammeetteerr  AAddaappttiivvee  FFuuzzzzyy  CCoonnttrrooll   SSttrruuccttuurree  ffoorr  
TTiimmee--DDeellaayy  SSyysstteemmss
Authors: 
Escamilla-Ambrosio, P.J.;  Mort , N.
University of Sheffield, Sheffield, United Kingom
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1144..0000--1166..0000 SSEESSSSIIOONN  FF  22..33:: LLeeccttuurree  RRoooomm  33
DDaattaa  MMiinniinngg  ((AAIIDDAA))
CChhaaiirr::  DDrr..  SSoouussaa,,  PP..

Paper: 1724-002 14.00-14.20
IInnffoorrmmaattiioonn  CCoommpprreessssiioonn  bbyy  MMuullttiippllee  AAlliiggnneemmeenntt,,   UUnniiff iiccaattiioonn  aanndd  
SSeeaarrcchh  aass  aa  FFrraammeewwoorrkk  ffoorr  '' IInntteell ll iiggeenntt''   CCoommppuuttiinngg
Author: 
Wolff, G.
University of Wales, Wales, United Kingdom

Paper: 1724-033 14.20-14.40
FFoouurr  MMeeaassuurreess  ooff  DDaattaa  CCoommpplleexxiittyy  ffoorr  BBoooottssttrraappppiinngg,,  SSpplliittttiinngg  aanndd  
FFeeaattuurree  SSaammpplliinngg
Authors: 
Shipp, C. A.; : Kuncheva, L.I.
University of Wales, Wales, United Kingdom

Paper: 1723-067 14.40-15.00
DDEEEEPPSSIIAA  --   FFooccuussiinngg  EE--ccoommmmeerrccee  oonn  tthhee  PPuurrcchhaasseerr''ss  SSiiddee;;
Authors: 
Sousa, P.; Pimentao, J. P.; Steiger-Garçao, A.
Universidade Nova de Lisboa, Monte de Caparica, Portugal

Paper: 1724-069 15.00-15.20
SSyynneerrggiissttiicc  GGeenneettiicc  AAllggoorriitthhmm  ffoorr  IInndduuccttiivvee  LLeeaarrnniinngg  ((SSyynnGGAAIILL))
Authors: 
Lavangnananda, K.
University of Technology Thonburi, ThungKru, Bangkok, Thailand  

Paper: 1724-083 15.20-15.40
EEffff iicciieenntt  SSeerrvviiccee  AAllllooccaattiioonn  iinn  OOppeenn  MMuullttii--aaggeenntt  SSyysstteemmss
Authors: 
Easwaran, A. M.; Pitt, J.
Imperial College of Science, Technology & Medicine, London, United Kingdom
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UUnniivveerrssiittyy  ooff    WWaalleess,,  BBaannggoorr

DDiirreeccttiioonnss  aanndd  TToowwnn  MMaapp
Approach Bangor on the A5122 from the A5 / A55 Junction (signposted Bangor). The A5122
brings you into Bangor by the harbour (on your right). Follow this road as it bears left into the
town, past the swimming pool and post office. At the railway station (traffic lights) turn right
and at Safeways mini-roundabout turn left onto Ffriddoedd Road. The Ffriddoedd Site is
second on your right, with reception at the top of the entrance road.
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UUppccoommiinngg  EEvveennttss

WWMMCC’’22000011
WORLD MANUFACTURING CONGRESS
September 24-27, 2001
Rochester, New York, U.S.A.

NNFF’’22000022
NEURO FUZZY TECHNOLOGIES
January 16-19, 2002
Capitolio de La Habana, Cuba

IICCAAIISS’’22000022
AUTONOMOUS INTELLIGENT SYSTEMS
Deakin University
Waterfront Campus, Geelong, Australia
12 - 15 February, 2002

NNLL’’22000022
NETWORKED LEARNING IN A GLOBAL ENVIRONMENT
Challanges and Solutions for Virtual Education
Technical University of Berlin, Germany
May 1 - 4, 2002

EEIISS’’22000022
ENGINEERING OF INTELLIGENT SYSTEMS
University of Malaga
Campos de Teatinos
29013 Malaga, Spain
September 24 - 27, 2002

IISSAA’’22000022
INTELLIGENT SYSTEMS AND APPLICATIONS
Shanghai, China
December, 2002

MMoorree  IInnffoorrmmaattiioonn::
www.icsc-naiso.org
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