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Preface

We are honored to welcome you to the 10th Jubilee Conference of the International Federation of Classification Societies (IFCS-2006): Data Science and Classification, organized
by the Slovenian Statistical Society and Faculty of Social Sciences, University of Ljubljana. The Conference is held at the Faculty of Social Sciences (Kardeljeva ploščad 5,
Ljubljana).
This book gives to the conference participants the conference program and abstracts
of all 143 talks: plenary and invited lectures, contributed and invited session talks. The
abstracts are given by the alphabetical order, by surname. There is also the index of authors and the index of keywords. Some useful information about the conference (e.g.,
conference venue, information for presenters and chairpersons, social program) are also
given.
We wish to thank IFCS council members, especially Hans Hermann Bock, the former IFCS president Henk Kiers, the present IFCS president David Hand, and the IFCS
secretary Vincenzo Esposito Vinzi for many hints how to organize the IFCS conference.
We are grateful to the members of the local organizing committee for their help, and to
several colleagues at the Faculty of Social Sciences that helped us with the organization
of the conference, especially Darinka Kovačič, Izidora Kunstelj, and Sabina Otoničar.
The organizers of the 2006 IFCS conference gratefully thank the Slovenian Research
Agency, the Ministry of Higher Education, Science and Technology, and the Center of
Methodology and Informatics at the Faculty of Social Sciences for their support. We
are grateful for the promotion material given by Public Relations and media Office and
Slovenian Tourist Board. Financial support given by the sponsors Mercator and SPSS
Division, Slovenia is especially appreciated.
We hope that the conference participants will have a great and fruitful time at the
IFCS 2006 conference in Ljubljana and that will find some time to visit some nice places
in Slovenia.

Vladimir Batagelj,
Anuška Ferligoj,
Aleš Žiberna

Ljubljana, July 2006
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Organization of the IFCS 2006 Conference
Data Science and Classification

10th Jubilee Conference of the International Federation of Classification Societies
The conference takes place under the auspices of the International Federation of Classification Societies (IFCS) and is organized by the Slovenian Statistical Society and the
Faculty of Social Sciences, University of Ljubljana. The conference is hosted by the Faculty of Social Sciences, Ljubljana, Slovenia. The IFCS is a non-profit and non-political
scientific organization which promotes the dissemination of technical and scientific information concerning data analysis, classification, related methods, and their applications.
Previous conferences were held in Aachen (Germany, 1987), Charlottesville (USA,
1989), Edinburgh (UK, 1991), Paris (France, 1993), Kobe (Japan, 1996), Rome (Italy,
1998), Namur (Belgium, 2000), Cracow (Poland, 2002), and Chicago (USA, 2004).
The member societies participating in the IFCS are the Associaçao Portuguesa de
Classificaçao e Análise de Dados (CLAD), British Classification Society (BCS), Central American and Carribean Society of Classification and Data Analysis (SoCCCAD),
Classification Society of North America (CSNA), Gesellschaft für Klassifikation (GfKl),
Irish Pattern Recognition and Classification Society (IPRCS), Japanese Classification Society (JCS), Korean Classification Society (KCS), Société Francophone de Classification
(SFC), Società Italiana di Statistica (SIS), Sekcja Klasyfikacji i Analizy Danych PTS
(SKAD), Vereniging voor Ordinatie en Classificatie (VOC).

2006 Recipients of the Chikio Hayashi Travel Award
•
•
•
•
•
•
•
•

Alessio Farcomeny, Italy
Gentian Gusho, France
Daniel Kosiorowski, Poland
Marielle Linting, The Netherlands
Michelangelo Misuraca, Italy
Georgi I. Nalbantov, The Netherlands
A. Banire Diallo, Canada
Mario A. Villalobos, Carribean
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Program Chairs
• Vladimir Batagelj, University of Ljubljana, Slovenia
• Anuška Ferligoj, University of Ljubljana, Slovenia

Scientific Program Committee
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Phipps Arabie, Rutgers University, USA
Helena Bacelar-Nicolau, University of Lisbon, Portugal
David Banks, Duke University, USA
Hans-Hermann Bock, RWTH Aachen University, Germany
Reinhold Decker, University of Bielefeld, Germany
Edwin Diday, University Paris Dauphine, France
Bernard Fichet, University of Aix Marseille, France
Alain Guenoche, CNRS, France
Patrick Groenen, Erasmus University Rotterdam, The Netherlands
Pierre Hansen, University de Montreal, Canada
Krzysztof Jajuga, Wroclaw University of Economics, Poland
Henk Kiers, University of Groningen, The Netherlands
Wojtek Krzanowski, University of Exeter, UK
Carlo Lauro, University of Naples, Italy
Nada Lavrač, Institute Jožef Stefan, Slovenia
Yonggoo Lee, Chung-Ang University, Korea
Taerim Lee, Korea National Open University, Korea
Buck McMorris, Illinois Institute of Technology, USA
Jacqueline Meulman, University of Leiden, The Netherlands
Clive Moncrieff, Natural History Museum, UK
Fionn Murtagh, Queen’s, University of Belfast, Northern Ireland
Noboru Ohsumi, Institute of Statistical Mathematics, Japan
Akinori Okada, Rikkyo University, Japan
Jean-Paul Rasson, University of Namur, Belgium
Gunter Ritter, University of Passau, Germany
Alfredo Rizzi, University of Rome, Italy
James F. Rohlf, State University of New York, USA
Andrzej Sokolowski, Cracow University of Economics, Poland
Javier Trejos, University of Costa Rica, Costa Rica
Iven Van Mechelen, University of Leuven, Belgium
Maurizio Vichi, University of Rome ’La Sapienza’, Italy
Claus Weihs, University of Dortmund, Germany
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Local Organizing Committee
•
•
•
•
•
•
•
•
•

Vladimir Batagelj, University of Ljubljana, Slovenia
Andrej Blejec, University of Ljubljana, Slovenia
Matevž Bren, University of Maribor, Slovenia
Anuška Ferligoj, University of Ljubljana, Slovenia
Nataša Kejžar, University of Ljubljana, Slovenia
Simona Korenjak Černe, University of Ljubljana, Slovenia
Gregor Petrič, University of Ljubljana, Slovenia
Vincenzo Esposito Vinzi, University of Naples, Italy
Aleš Žiberna, University of Ljubljana, Slovenia
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Conference Location
The Conference will be held at the Faculty of Social Sciences, University of Ljubljana
(Kardeljeva ploščad 5, Ljubljana). It is one of the University’s largest faculties, located
in a spacious campus relatively close to the town center (10 minutes by bus number 6,
8, or 21; 25 minutes on foot). The premises of the faculty offer adequate facilities and
conditions for plenary as well as for working group sessions. See the enclosed maps.

¸

¹

·
¶
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City buses to Faculty of Social Sciences

¶

¸
·

¶ Faculty of Social Sciences (Conference Venue)
· Grand Hotel Union
¸ Hotel Park
The suggested city bus connections are (see also the map on page 12):
From Hotel Union: line number 6 from Pošta to Mercator
From Hotel Park: line number 5 from Ilirska to Hotel Lev, cross the street to Kolizej, line
number 8 or 21 to Mercator.
All registered IFCS 2006 Conference participants and registered accompanying persons can travel free of charge on Ljubljana city buses during the days of the conference
upon presentation of their Conference badge.

11

¶

¸

·
¶ Faculty of Social Sciences (Conference Venue)
· Grand Hotel Union
¸ Hotel Park
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Information for Presenters
Audio/Visual Information. It is planned to have each room used for conference talks
equiped with a PC for PowerPoint and PDF presentations as well as an overhead projector.
The PC will be connected to the Internet. The map of conference rooms is enclosed.
The alloted times for talks are:
• 50 minutes for plenary and special invited talks, with 5-10 minutes for discussion;
• 15 minutes for invited session and contributed talks, with 2-3 minutes for discussion.

Information for Session Chairs
Please, contact the registration desk at least 30 minutes before the session.

Conference Proceedings
Conference Proceedings are published by Springer
Data Science and Classification. Series: Studies in Classification, Data Analysis,
and Knowledge Organization Batagelj, V.; Bock, H.-H.; Ferligoj, A.; Žiberna, A.
(Eds.) 2006, XII, 358 p., 67 illus., Softcover. ISBN: 3-540-34415-2
http://www.springer.com/dal/home?SGWID=1-102-22-172424298-0
http://www.amazon.com/gp/product/3540344152

Conference Address
Local Organizing Committee IFCS-2006
Anuška Ferligoj
Faculty of Social Sciences
Kardeljeva ploščad 5
1000 Ljubljana, SLOVENIA
phone: +386 1 5805 281
fax: +386 1 5805 102
e-mail: ifcs06@fdv.uni-lj.si
web page: http://www.ifcs06.org
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Part I

Program

17

18:00-

July 25

Welcome Reception

Lunch

Lectures

13:00-14:30

14:30-17:30

Tuesday

Tutorial on Blockmodeling

Lectures

Hall 2

Tuesday

July 25

Lectures

14:00-18:00

10:00-13:00

Lectures

Lunch

9:00-13:00

Tutorial on Symbolic Data Analysis

July 25

13:00-14:00

Hall 1

Tutorials

Registration

Tuesday

8:00-19:00

Tuesday July 25

Executive Committee Meeting

Senat Room

18

Daniel Müllensiefen, Klaus Frieler
Thomas Dhollander, Qizheng Sheng, Yves Moreau
Evaluating different approaches to measuring the similarity Biclustering of microarray data in a Bayesian framework
of melodies

Remco C. Veltkamp, Longin Jan Latecki
Sara C. Madeira, Arlindo L. Oliveira
Sören W. Scholz, Ralf Wagner, Reinhold Decker
Properties and Performances of Shape Similarity Measures Discovering Modules in Time-Series Gene Expression Data Classification in Marketing Science
Using Biclustering

John C. Gower
Similarity in Retrospect

Theresa Scharl, Friedrich Leisch
Marco Alfo, Francesca Martella, Maurizio Vichi
A Comparison of Distance Measures for Clustering Time– Double Hierarchical Mixture model for microarray data
Course Microarray Data

10:40-11:00

11:00-11:20

11:20-11:40

11:40-12:00

Daniel Baier, André Bruder
Model Selection in Latent Class Metric Conjoint Analysis:
Sequential and Simultaneous Approaches

Ulrich Moeller
Krzysztof Jajuga
Resampling-based class discovery from microarray data: Copula Methods in Financial Data Analysis
Guidelines from benchmarking studies

Eugeniusz Gatnar
Combining classifiers of different types

Design and choice of similarity and dissimilarity mea- Clustering and Classification of Microarray Gene Ex- Classification and Data Analysis in Economics
sures (org. C. Hennig)
pression Data (1) (org. I. van Mechelen)
(org. K. Jajuga)

July 26

Hall 3 / chair: K. Jajuga

Hall 1 / chair: C. Hennig

Wednesday

Hall 2 / chair: I. van Mechelen

Coffee Break

10:20-10:40

Invited Sessions

Plenary Speaker

Adrian E. Raftery: Recent Advances in Model-Based Clustering: Variable Selection and Social Networks

July 26

Hall 1 / chair: Fionn Murtagh

Plenary session

9:20-10:20

Wednesday

9:00-9:20

Opening Ceremony

Hall 1

Wednesday

July 26

Registration

8:00-9:00

Wednesday July 26

19

Carlo Lauro, Federica Gioia
Dependence and interdependence analysis for interval-valued variables

Coffee Break

16:10-16:30

Hall 1 / chair: J.-P. Rasson

15:10-16:10

July 26

Wednesday

Coffee Break

14:50-15:10

Invited Speakers

Optimization

Hall 4 / chair: A. Guénoche

Jacqueline J. Meulman, Jerome H. Friedman
New Developments in COSA: Clustering Objects on Subsets of Attributes

Hall 2 / chair: D. Banks

Petra Ziherl, Hajdeja Iglič,
Philippe Nemery, Yves De Smet
Anuška Ferligoj
Multicriteria Ordered Clustering
Research group social capital: A Clustering
Approach

Barbara Japelj Pavešič
Ralf Wagner
Comparison of teaching mathematics: An Patterns of Associations in Finite Sets of
application of Adapted Leaders Clustering Items
Method

Sugnet Gardner, Niël J. le Roux
Hiroyuki Minami, Masahiro Mizuta
Farid Beninel, Michel Grun Rehomme
Sub-species of Homopus Areolatus? Biplots Empirical Study on the ICMP traffic data via Evaluation of allocation rules under some
cost constraints
and small class inference with Analysis of the Internet
Distance

Bart Jan van Os, Jacqueline J. Meulman
Ana Alexandra A.F. Martins,
Approximation of Globally Optimized Trees Margarida G.M.S. Cardoso
A Preliminary Approach to the Evaluation of
MDS Unfolding Fit Measures

Karina Gibert, Alejandra Pérez-Bonilla
Revised boxplot based discretization as the
kernel of automatic interpretation of classes
using numerical variables

13:50-14:10

Network Analysis

Hall 3 / chair: V. Batagelj

Council Meeting

Senat Room

Vladimir Batagelj, Nataša Kejžar,
Mario Villalobos-Arias,
Spectral clustering and multidimensional Simona Korenjak-Černe, Matjaž Zaveršnik Javier Trejos-Zelaya
scaling: a unified view
Analyzing the Structure of U.S. Patents Net- Partitioning by particle swarm optimization
work

François Bavaud

14:30-14:50

Slavka Bodjanova
Crisp Partitions Induced by a Fuzzy Set

13:30-13:50

Multidimensional Scaling

Hans-Joachim Mucha
Patrick J.F. Groenen, Georgi Nalbantov,
Finding Meaningful and Stable Clusters Us- Cor Bioch
ing Local Cluster Analysis
Multigroup SVM through an Optimal Scaling Approach

Cluster Analysis

July 26

Hall 2 / chair: S. Winsberg

14:10-14:30

Hall 1 / chair: M. Vichi

Contributed Sessions

Lunch

Wednesday

12:00-13:30

July 26

Wednesday
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Lynne Billard
Dependence in Interval-valued Observations

Jean-Paul Rasson, François Roland

Eytan Domany
Claus Weihs, Gero Szepannek, Uwe Ligges,
Some New Criteria for Hierarchical Agglomerative Cluster- Mining High-Throughput Biological Data: Methods, Algo- Karsten Luebke, Nils Raabe
Local Models in Register Classification by Timbre
ing and for Discriminant Analysis. Applications to Interval rithms and Applications
Data

Yves Lechevallier, Rosanna Verde,
Francisco de A.T. de Carvalho
Symbolic Clustering of Large Datasets

Reception

Council Dinner

16:30-16:50

16:50-17:10

17:10-17:30

18:30-

20:00-

Iven van Mechelen
Biclustering Methods for Microarray Gene Expression
Data: Towards a Unifying Taxonomy

Berthold Lausen
Katrin Sommer, Claus Weihs
Machine learning for microarray prediction in clinical re- Using MCMC as a stochastic optimization procedure for
search
musical time series

Exploratory and confirmatory analysis of interval data Clustering and Classification of Microarray Gene Musicology (org. C. Weihs)
(org. P. Brito, F. de Carvalho, R. Verde)
Expression Data (2) (org. I. van Mechelen)

Hall 3 / chair: C. Weihs

July 26

Hall 2 / chair: I. van Mechelen

Hall 1 / chair: F. de Carvalho

Wednesday

Invited Sessions

21

Fionn Murtagh: Ultrametrics in data analysis, quantum physics and computational logic

9:00-10:30

Giuliano Galimberti, Gabriele Soffritti
Patrice Bertrand
Clustering Data with Multiple Cluster Structures: a Model- Paired-hierarchies and associated dissimilarities
Based Perspective

Christophe Biernacki
Melvin F. Janowitz
Simultaneous Model-Based Clustering of Data Arising from Dissimilarities Taking Values in a Poset
Different Populations

Hans-Hermann Bock
Class prototypes for complex (interval) data

Coffee Break

11:10-11:30

11:30-11:50

11:50-12:10

12:10-12:30

Vincenzo Esposito Vinzi, Laura Trinchera
Capturing Unobserved Heterogeneity in PLS Path Modeling

Alessio Farcomeni, Maurizio Vichi
Model based two-mode partitioning with dependence between row and column clusters

José G. Dias
Model Selection for the Binary Latent Class Model. A
Monte Carlo Simulation.

Latent Class Analysis and Classification Issues
(org. C. Lauro, V.E. Vinzi)

Hall 3 / chair: C. Lauro

Jean Pierre Barthélémy, Marc Le Pouliquen,
Attilio Gardini, Michele Costa, Stefano Iezzi
Patrice Bertrand
Latent Class Analysis for Financial Data
Phylogenetic Trees, Additive Tree Metrics and Filiation of
Manuscripts: The Case of the Benares Glose.

L. Denoud, A. Guénoche
Comparison of distance indices between partitions

Mohamed Nadif, Gerard Govaert
A review on Block clustering under the mixture approach

10:50-11:10

Dissimilarity analysis and clustering
(org. B. Fichet)

Hall 2 / chair: B. Fichet

Classification of complex data
(org. R. Rocci)

Hall 1 / chair: R. Rocci

Invited Sessions

Coffee Break

Friedrich Leisch: Benchmarking cluster algorithms

July 27

Thursday

10:30-10:50

Organizer: David J. Hand

July 27

Henk A.L. Kiers: Comparing what we have rather than developing something new?

Hall 1 / chair: David J. Hand

Thursday

President’s Invited Session

Thursday July 27

22

Andrei Gagarin, Dmytro Kevorkov,
Willem J. Heiser, Laurence E. Frank
Vladimir Makarenkov, Pablo Zentilli
Network Representations of City-Block
Comparison of two methods for detecting Models
and correcting systematic error in highthroughput screening

Shinobu Tatsunami, Rie Kuwabara,
Gentian Gusho
Masashi Taki, Junichi Mimaya,
Properties of Minimum Rigidity Graphs AsAkira Shirahata
sociated with a Clustering System
Application of Categorical Principal Component Analysis to the Classification of Antiretroviral Drug Usage

Vesna Zadnik, Tina Žagar,
Maja Primic Žakelj
The Geographical Variation of Cervical
Cancer Screening Efficiency in Slovenia

Trip to Bled

12:30-12:50

12:50-13:10

13:10-13:30

14:00-

Zenel Batagelj, Vladimir Batagelj,
Bojan Korenini, Vanja Govednik
Revealing hidden relevance in complex laddering networks

Graphs

Data Analysis in Medicine

July 27

Hall 2 / chair: F.R. McMorris

Hall 1 / chair: B. Lausen

Thursday

Contributed Sessions

Poster Session

Hall 4 / chair: M. Bren

Andreja Bandelj, Mateja Budin,
Tomi Deutch, Andrej Kastrin,
Ana Kolar, Polona Kramar
Comparison of clustering approaches for
mixed variables

Petra Bastjančič, Nejc Bergant,
Renata Blatnik, Miran Juretič,
Mojca Omerzu, Jure Željko
Comparison of clustering approaches for
mixed data: a simulation study

Yuan Sun, Masaki Nishizawa
The classification of journals in Citation
Database of Japanese Papers (CJP) by keyword analysis

Masaki Nishizawa, Yuan Sun
Investigation into Genome-related and Nanotechnology Research at Grants-in-Aid in
JAPAN

Deirdre Toher, Gerard Downey,
Thomas Brendan Murphy
A One-sided View of Classification: A food
science perspective

Lan Umek, Luka Bresciani,
Iwona Roeske-Slomka
Luka Kronegger
Objects grouping based on entrophy
An overview of mixed data analysis based
on Gower’s coefficient of similarity

Similarities for mixed variables

Hall 3 / chair: J. Gower
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Coffee Break

10:00-10:20

Matteo Roffilli, Alessandro Lomi
Tadashi Imaizumi
Renata M.C.R. de Souza, Francisco de A.T. de Carvalho,
Identifying and classifying social groups: A machine learn- A Method for Local Representation the Asymmetric Simi- Daniel Ferrari Pizzato
larity Data Matrix
A Dynamic Clustering Method for Mixed Feature-Type
ing approach
Symbolic Data

Aleš Žiberna
Miki Nakai
P.J.F. Groenen, S. Winsberg
Evaluation of Generalized blockmodeling and REGE on Career Mobility over the Life Course among Women in Multidimensional Scaling of Histogram Dissimilarities
Regular equivalence
Japan

Vladimir Batagelj, Patrick Doreian, Anuška Ferligoj
Three Dimensional Blockmodeling

Coffee Break

10:20-10:40

10:40-11:00

11:00-11:20

11:20-11:40

Akinori Okada
Antonio Irpino, Rosanna Verde
An Asymmetric Cluster Analysis Study of Relationships A new Wasserstein based distance for the hierarchical clusamong Japanese Prefectures in Marriage
tering of histogram symbolic data

Multidimensional scaling of assymmetric relationships Symbolic data analysis (org. by the IFCS Transverdata (1) (org. A. Okada)
sal Group on Symbolic Data Analysis: R. Verde,
Y. Lechevallier)

Blockmodeling (org. P. Doreian)

July 28

Hall 3 / chair: Y. Lechevallier

Hall 1 / chair: P. Doreian

Hall 2 / chair: A. Okada

James E. Wicker, Hamparsum Bozdogan, Halima Bensmail
A Novel Mixture-Model Cluster Analysis With Genetic EM Algorithm and Information
Complexity as the Fitness Function

Hall 2 / chair: M. Janowitz

Friday

Invited Sessions

Patrick Doreian
Some Open Problem Sets for Generalized Blockmodeling

Hall 1 / chair: A. Ferligoj

09:00-10:00

July 28

Friday

Invited Speakers

Friday July 28

24

Fabrice Rossi, Francisco De Carvalho,
Yves Lechevallier, Alzennyr Da Silva
Dissimilarities for Web Usage Mining

Véronique Campbell, Pierre Legendre,
François-Joseph Lapointe

12:00-12:20

12:20-12:40

John Shawe-Taylor
Generalisation Analysis as a Foundation for Classification

Coffee Break

15:30-15:50

Hall 1 / chair: V. Batagelj

Nathalie Cheze, Jean-Michel Poggi
Iterated Boosting for Outlier Detection

David Dubin
Reframing Author Cocitation Analysis

Joseph Rudman
Assumptions Behind the Statistics In Authorship Attribution Studies: A Search for
Valid Tests

Christian Hennig, Bernhard Hausdorf
Design of Dissimilarity Measures: a New Dissimilarity between Species Distribution Areas

Hall 2 / chair: W. Heiser

Masahiro Mizuta
Matevž Bren
Primož Jakopin
Evaluation of the Results of Functional The data sets from Aitchison’s book in the Classification of Slovenian words from a
Clustering
’compositions’ package
search engine index

David Banks, Natesh Pillai
Partition-Valued Random Variables

Text Analysis

Hall 4 / chair: G. Petrič

Hans J. Vos, Ruth Ben-Yashar,
Michelangelo Misuraca
Shmuel Nitzan
How factorial techniques can support transComparing optimal individual and collective lation processes in the Web era
assessment procedures

Statistics (1)

Hall 3 / chair: H. Bozdogan

Bruno Leclerc
François-Joseph Lapointe
A consensus approach based on frequent A Statistical Framework for Assessing the
groupings
Congruence Among Overlapping Trees and
Detecting Common Spatial Patterns in Comparative Phylogeography

14:30-15:30

July 28

Friday

Lunch

13:00-14:30

Invited Speakers

A.M. Shurygin
Interpoint distances

12:40-13:00

Assessing congruence among ultrametric
distance matrices

Emmanuel Blanchard, Pascale Kuntz,
Yoshiharu Sato
Mounira Harzallah, Henri Briand
Clustering for Mixed Data Using Sphereical
A tree-based similarity for evaluating con- Representation
cept proximities in an ontology

11:40-12:00

Nonhierarchical Clustering

(Dis)similarities

July 28

Hall 2 / chair: B. Mirkin

Hall 1 / chair: T. Imaizumi

Friday

Contributed Sessions

25

Javier Arroyo, Carlos Maté,
Rafik Abdesselam
Antonio Munoz-San Roque
Mixed Principal Component Analysis
Hierarchical Clustering for Boxplot Variables

Iven van Mechelen
Roberto Rocci, Maurizio Vichi
Ana Oliveira-Brochado,
Edgar Acuña, Jaime Porras
Simultaneous Clustering Methods Using the Simultaneous models for clustering and re- Francisco Vitorino Martins
Improving the performance of principal
Max Operator: The Hierarchical Classes Ap- duction
Determining the number of components in components for classification of gene exproach
mixture regressions of normal data
pression data through feature selection

Marie Chavent, Yves Lechevallier
Bernard Fichet, Jean Gaudart,
Empirical comparison of a divisive cluster- Bernard Giusiano
ing method with the Ward and the k-means Solving oblique bivariate CART
methods

Bernard Harris
Some applications of combinatorial methods
used for cluster verification

Conference Dinner

16:30-16:50

16:50-17:10

17:10-17:30

19:00-

Vladimir Makarenkov, Alix Boc,
Charles F. Delwiche,
Alpha Boubacar Diallo, Hervé Philippe
New efficient algorithm for modeling partial
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Alex Stancu, Cecilia Scarinzi,
Roberto Corradetti, Dario Gregori
Bayesian models for safety design to prevent
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Galina Andreeva, Jake Ansell,
Taerim Lee
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Survival combination scores: a case of a re- Using the Gene Expression Data
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José António Santos,
M. Manuela Neves
A Local Maximum Likelihood Estimator for
Zero-inflated Count Data

A new efficient method for assessing missing nucleotides in DNA sequences in the
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Vladimir Makarenkov, Mathieu Blanchette,
François-Joseph Lapointe

Data Analysis in Biology
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Helena Brás Silva, Paula Brito,
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Bart Jan van Os
Theory of stable estimation
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based on Graph Theory
Tests: Two Approaches Compared

Principal Component Analysis
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Hall 4 / chair: F.-J. Lapointe

Clustering

Hall 3 / chair: T. Lee
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Hall 1 / chair: Y. Sato
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Contributed Sessions

26

Boris Mirkin
Clustering in Different Perspectives: How many clusters are there?

Coffee Break

11:20-11:40

Hall 1 / chair: H.-H. Bock
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Paula Brito
On the Analysis of Symbolic Data
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Yves Lechevallier
Computing summaries of time series databases with clustering and segmentation

Vesna Žabkar, Katarina Košmelj
Jan Schepers, Iven van Mechelen
Clustering Time Varying Data of European Revealing the nature of interactions in twoAdvertising Expenditures
way two-mode data by constrained simultaneous clustering models

Gaj Vidmar, Krešimir Matković,
Hans-Friedrich Köhn
Branimir Leskošek, Drago Rudel
Anti-Robinson Structures for Analyzing
Exploratory Analysis of Uterine Elec- Three-way Two-mode Data
tromyographic Data from Pregnant Sheep

Lunch

12:20-12:40
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Tom Wilderjans, Eva Ceulemans,
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Ilse Stuive, Henk A.L. Kiers,
Marieke E. Timmerman, Jos M.F. ten Berge
Adjusting incorrect classifications of items
in subtests: Oblique Multiple Group method
or Confirmatory Common Factor method

Guy Cucumel, Véronique Mallandain,
Marie-Marthe Cousineau
Looking for a Typology of Sexual Practices
by Adolescents in Three Secondary Schools
in Quebec

Carlos M.F. Monteiro,
Joao Oliveira Soares, Cristina del Campo
Regional Clusters and Socio-economic diversity in the European Union

Georgi I. Nalbantov, Jan C. Bioch,
Felix Rüb, Daniel Werner, Katja Wolf
Patrick J.F. Groenen
Classification of regional labour markets for
Binary Classification with Support Hyper- purposes of research and of labour market
planes
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Application in Social Sciences
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Multivariate Analysis

A. Chouakria-Douzal, P. Nagabhushan
Dirk Depril, Iven van Mechelen
Daniel Kosiorowski
W. Polasek, R. Sellner
Improved Fréchet Distance For Time Series One-mode additive clustering for two-way About Strein Force in a Capital and Robust How important are ICT services for economic growth?
two-mode data: a comparison of algorithms Analysis of Planar Shape

Two-mode Clustering
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Hall 4 / chair: A. Sokolowski

Clustering Temporal Data
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Hall 1 / chair: K. Košmelj
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Contributed Sessions
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Giuseppe Bove
Asymmetric Multidimensional Scaling with External Information: Some Possible Approaches

15:30-15:50

16:10-

July 29

Closing Ceremony

Hall 1

Akinobu Takeuchi, Hiroshi Yadohisa
Vladimir Batagelj
Simulation study of asymmetric k-medoids clustering algo- Combining data and network analysis
rithms for dissimilarity data
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Naohito Chino, Shingo Saburi
Mohamed Cherif Rahal, Edwin Diday
A link between the asymmetric MDS and the analysis of Spatial hierarchical and pyramidal clustering software
contingency table

14:50-15:10

Coffee Break

Kohei Adachi
Edwin Diday
Nonlinear Principal Component Analysis for Representing Spatial Classification
Inter-variable Relationships by Trajectories

14:30-14:50
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Multidimensional scaling of assymmetric relationships Spatial Classification
data (2) (org. A. Okada)
(org. E. Diday, V. Batagelj)
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Hall 2 / chair: A. Ferligoj

Hall 1 / chair: A. Okada

Saturday

Invited Sessions

Andreas Geyer-Schulz, Bettina Hoser
On the Eigensystems of Operational Accounting Systems

Karen H. L. Tso, Lars Schmidt-Thieme
Empirical Analysis of Attribute-Aware Recommendation
Algorithms with Variable Synthetic Data

Miha Grčar, Blaž Fortuna,
Dunja Mladenič, Marko Grobelnik
kNN Versus SVM in the Collaborative Filtering Framework

Christoph Schmitz, Andreas Hotho, Robert Jäschke, Gerd
Stumme
Mining Association Rules in Folksonomies

Web mining
(org. L. Schmidt-Thieme)

Hall 3 / chair: L. Schmidt-Thieme

Part II

Abstracts

Mixed Principal Component Analysis

Rafik Abdesselam
CREM UMR CNRS 6154 - University of Caen, Basse-Normandie
Esplanade de la paix, F-14032 Caen, France
rafik.abdesselam@unicaen.fr

Abstract. The processing of mixed data - quantitative and qualitative variables cannot be carry
out directly by classical methods of data analysis. In this work, a factorial method which analyze
simultaneously quantitative and qualitative data is described. The proposed Mixed Principal Component Analysis is a standardized principal component analysis of both quantitative variables and
the transformation of the dummy variables associated to qualitative variables on quantitative variables through orthogonal projections of configurations of statistical units in the individual-space
with a relational inner product. An example resulting from real data illustrates the results of this
method, which are also compared with those of the Mixed Data Factorial Analysis proposed by
Pagès (2004).
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Improving the Performance of Principal Components for
Classification of Gene Expression Data Through Feature
Selection
Edgar Acuña and Jaime Porras
Department of Mathematics, University of Puerto Rico at Mayaguez,
Mayaguez, PR 00680, USA

Abstract. The gene expression data is characterized by its considerably great amount of features
in comparison to the number of observations. The direct use of traditional statistics techniques
of supervised classification can give poor results in gene expression data. Therefore, dimension
reduction is recommendable prior to the application of a classifier. In this work, we propose a
method that combines two types of dimension reduction techniques: feature selection and feature
extraction. First, one of the following feature selection procedures: a univariate ranking based on
the Kruskal-Wallis statistic test, the Relief, and recursive feature elimination (RFE) is applied on
the dataset. After that, principal components are formed with the selected features. Experiments
carried out on eight gene expression datasets using three classifiers: logistic regression, k-nn and
rpart, gave good results for the proposed method.

Keywords
DIMENSION REDUCTION, PRINCIPAL COMPONENT ANALYSIS, SUPERVISED
CLASSIFICATION, FEATURE SELECTION, CLASSIFICATION OF GENE EXPRESSION DATA

32

Nonlinear Principal Component Analysis for
Representing Inter-Variable Relationships by Trajectories
Kohei Adachi
Graduate School of Human Sciences
Osaka University
Japan

Abstract. To capture nonlinear relationships between variables, we consider representing variables
by nonlinear trajectories in a low-dimensional configuration. Though it cannot be attained by ordinary linear PCA (principal component analysis), MCA (multiple correspondence analysis) which
is regarded as a generalized PCA method gives nonlinear variable -trajectories. That is, treating
the values on variables as nominal categories and giving optimal scores to the categories by MCA,
we have the trajectories which connect the points of category scores. However, the MCA trajectories are often too zigzag, when variables have many categories. To deal with these difficulties,
we propose a method which gives smooth and comprehensible nonlinear variable-trajectories. In
this method, an objective function to be minimized is defined by combining the loss function for
MCA and a penalty function. Here, the penalty function expresses the loss of the smoothness of
variable-trajectories which are defined as natural cubic splines, and the weight of the penalty is
chosen by cross-validation. In the presentation, this method is detailed, an example is given, and the
relationships to PCA, MCA, and categorical PCA are discussed.

Keywords
PRINCIPAL COMPONENT ANALYSIS, MULTIPLE
ANALYSIS, NONLINEAR VARIABLE-TRAJECTORIES
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CORRESPONDENCE

Double Hierarchical Mixture Model for Microarray Data
Marco Alfó, Francesca Martella, and Maurizio Vichi
Dipartimento di Statistica, Probabilità e Statistiche Applicate,
Universitá degli Studi di Roma La Sapienza

Abstract. A major empirical aim in microarray data analysis is that it could be to cluster both
genes and tissue samples. In the last few years, mixture based clustering techniques have become
widely used in microarray data analysis both in gene and tissue sample based clustering context.
We introduce an approach based on a hierarchical structure, allowing for both dependence
within clusters and simultaneous clustering of genes and tissue samples.
The proposed approach is obtained by extending the multilevel latent class model proposed by
Vermunt (2003) and Li (2005) to two-way continuous data. In order to cluster tissues, we introduce
a binary row stochastic matrix of tissue cluster membership (as in Vichi, 2000) using a new reparameterization of the mean vectors of 1st level sub-clusters by extending the proposal of Rocci and
Vichi (2002).
To discuss the performance of the proposed double hierarchical mixture model, we present the
analysis of a benchmark data set.
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ROCCI, R. and VICHI M. (2002): A two-way model for simultaneous reduction and classification,
Atti della XLI Riunione Scientifica, Universitá di Milano-Bicocca (5-7 june).
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Survival Combination Scores:
A Case of a Revolving Store Card
Galina Andreeva, Jake Ansell, and Jonathan Crook
Credit Research Centre, The University of Edinburgh Management School
50 George Sq., Edinburgh EH9 1RS, United Kingdom

Abstract. To achieve classification into defaulting and non-defaulting credit accounts, credit scoring employs a range of techniques. Traditionally logistic regression is used to predict probability of
default. Survival analysis offers an advantage of incorporating time-varying elements into analysis
and has successfully been applied to model default and profit for fixed-term credit products. Profit
estimation for a revolving credit is complicated by necessity to assess the product usage.
The presentation addresses the application of survival analysis to the area of revolving credit,
namely, a store card used for buying ‘white’ durable goods. An empirical investigation shows there
is a relationship between present value of net revenue from a store card account and times to default
and to second purchase (a measure of usage). It appears that there is a scope for improving profitability if an application for a store card is assessed by using a model which estimates the revenue
and includes the survival probability of default and the survival probability of second purchase (a
survival combination model) rather than a static default probability predicted by logistic regression.

References
ANDREEVA, G., ANSELL, J.I. and CROOK, J.N. (2005): Modelling the purchase propensity:
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Hierarchical Clustering for Boxplot Variables
Javier Arroyo1 , Carlos Maté2 , and Antonio Muñoz-San Roque2
1

2

Departamento de Sistemas Informáticos, Universidad Complutense de Madrid,
Profesor García-Santesmases s/n, 28040 Madrid, Spain
Instituto de Investigación Tecnológica, ETSI, Universidad Pontificia Comillas,
Alberto Aguilera 25, 28015 Madrid, Spain

Abstract. Boxplots are well-known exploratory charts used to extract meaningful information
from batches of data at a glance. Their strength lies in their ability to summarize data retaining the
key information, which also is a desirable property of symbolic variables. In this paper, boxplots
are presented as a new kind of symbolic variable. In addition, two different approaches to measure
distances between boxplot variables are proposed. The usefulness of these distances is illustrated
by means of a hierarchical clustering of boxplot data.
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Model Selection in Latent Class Metric Conjoint
Analysis: Sequential and Simultaneous Approaches
Daniel Baier and André Buder
Chair of Marketing and Innovation Management, Brandenburg University of Technology,
Konrad-Wachsmann-Allee 1, 03046 Cottbus, Germany

Abstract. For model selection in Bayesian latent class procedures various approaches exist: Sequential approaches generate MCMC outputs for different class numbers. Then, subsequently, bridge
(Meng, Wong (1996)) or reciprocal importance sampling (Gelfand, Dey (1994)) can be used for
model likelihood estimation with respect to the different class numbers and for selecting the adequate model.
Alternatively, simultaneous approaches generate MCMC outputs without a prespecified class number. Reversible jump (Green (1995), Richardson, Green (1997)) as well as birthand-death (Stephen (2000)) methods are such approaches, where the class number is introduced as
an additional model parameter. This paper discusses advantages of these approaches by adapting
them to model selection in Hierarchical Bayes Latent Class Conjoint Analysis (HB/LCMCA, see,
e.g. Baier, Polasek (2003), Tüchler et al. (2004)). Synthetic and real data are used for comparisons.
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Comparison of Clustering Approaches
for Mixed Variables
Andreja Bandelj1 , Mateja Budin1 , Tomi Deutsch1 , Andrej Kastrin2 , Ana Kolar1 , and
Polona Kramar1
1

2

Graduate program on Statistics, University of Ljubljana,
Kongresni trg 10, SI-1000 Ljubljana, Slovenia
Division of Medical Genetics, Department of Obstetrics and Gynecology, University Medical
Centre,
Slajmerjeva 3, SI-1000 Ljubljana, Slovenia

Abstract. The main goal of the study is the comparison of the clustering approach based on
Gower’s (dis)similarity coefficient (Gower, 1971) and some other clustering approaches for analyzing mixed data. For this purpose two mixed variables data sets are used: the first one relates to
European Social Survey and the second one to the demographical data of the 200 world countries.
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Keywords
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Partition-Valued Random Variables
David Banks and Natesh Pillai
Institute of Statistics and Decision Sciences, Duke University,
Durham, NC 27708, USA

Abstract. In some situations, one has a sample in which each observation is a partition of a set.
Such cases arise in card-sorting experiments in psychology, or when the same individuals are being
clustered on separate features, as can happen in data mining when the number of variables is large.
This research describes a statistical model for such data, and demonstrates different kinds of analysis
for a card-sorting experiment that studies how well naive people can recognize architectural styles.

Keywords
PARTITIONS, CARD-SORTING EXPERIMENTS, CLUSTERING
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Phylogenetic Trees, Additive Tree Metrics and Filiation of
Manuscripts: The Case of the Benares Glose
Jean-Pierre Barthélemy1,2 , Marc Le Pouliquen1,3 , and Patrice Bertrand1
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Département Logique des Usages, Sciences Sociales et de l’Information & Tamcic, UMR
CNRS 2872, Ecole Nationale Sup. des Télécommunications de Bretagne, Technopôle de
Brest-Iroise, CS 83818, Brest (Breizh), France
CAMS, UMR CNRS 8557, Ecole des Hautes Etudes en Sciences Sociales,
54 bd Raspail, 75270 Paris Cedex 06, France
Université de bretagne occidentale, IUP Génie Mécanique et Productique,
6 av. Le Gorgeu - CS 93837, 29238 Brest Cedex 3, France

Abstract. As far as we know the use of phylogenetic trees to account for filiations of manuscripts
goes back to Buneman (1971). The design of a stemma codicum (cf. Salemans, 2000) is one of
the most rigorous approaches. It needs the reconstruction of the history of the text. Despite in our
case we can observe some “contamination” phenomenon’s (in biology the term is hybridation), a
tree model sounds to be a good approximation. The employed method is essentially Addtree (cf.
Sattah and Tversky, 1977) and its extensions to the “grouping method” by Luong (1988) together
with the NJ method (cf. Saitou and Nei, 1987). The method used has been developed in editing
manuscripts in Sanskrit according with the specificities of this language (in particular, the words
are not separated).
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Comparison of Clustering Approaches for Mixed Data:
A Simulation Study
Petra Bastjančič, Nejc Bergant, Renata Blatnik, Miran Juretič, Mojca Omerzu, and
Jure Željko
Graduate program on Statistics, University of Ljubljana,
Kongresni trg 10, SI-1000 Ljubljana, Slovenia

Abstract. One of the most successful clustering approaches for mixed-type variables is to use
Gower’s similarity coefficient among units (Gower, 1971). The effect of several different data transformations is studied on simulated interval-type variables as well as on different kinds of mixed-type
variables. Additionally, several different types of simulated data structures are used to compare the
effects of data transformation.
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Analyzing the Structure of U.S. Patents Network
Vladimir Batagelj1 , Nataša Kejžar2 , Simona Korenjak-Černe3 , and
Matjaž Zaveršnik1
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Department of Mathematics, FMF, University of Ljubljana,
Jadranska 19, SI-1000 Ljubljana, Slovenia
Faculty of Social Sciences, University of Ljubljana,
Kardeljeva pl. 5, SI-1000 Ljubljana, Slovenia
Faculty of Economics, EF, University of Ljubljana
Kardeljeva pl. 17, SI-1000 Ljubljana, Slovenia

Abstract. The U.S. patents network is a network of almost 3.8 millions patents (network vertices)
from the year 1963 to 1999 (Hall et al., 2001) and more than 16.5 millions citations (network arcs).
It is an example of a very large citation network.
We analyzed the U.S. patents network with the tools of network analysis in order to get insight
into the structure of the network as an initial step to the study of innovations and technical changes
based on patents citation network data.
In our approach the SPC (Search Path Count) weights, proposed by Hummon and Doreian
(1989), for vertices and arcs are calculated first. Based on these weights vertex and line islands
(Batagelj and Zaveršnik, 2004) are determined to identify the main themes of U.S. patents network.
All analyses were done with Pajek – a program for analysis and visualization of large networks.
As a result of the analysis the obtained main U.S. patents topics are presented.
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Three Dimensional Blockmodeling
Vladimir Batagelj1 , Patrick Doreian2 , and Anuška Ferligoj3
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Department of Mathematics, FMF, University of Ljubljana,
Jadranska 19, SI-1000 Ljubljana, Slovenia
Department of Sociology, University of Pittsburgh,
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Abstract. Currently, there are two broad approaches to blockmodeling: conventional blockmodeling and generalized blockmodeling. This paper considers both approaches in an effort to apply
blockmodeling to three dimensional network structures viewed as three-mode network data. Such
data arise naturally in many situations and include the following: multiple distinct relations, indicator relations for some underlying relation, full three-mode networks (where the modes are all
distinct), and temporal networks. The approaches to blockmodeling such structures that we propose
and develop are fourfold: indirect methods, coupled direct and indirect methods, graph theoretical
methods, and full generalized blockmodeling. While temporal three dimensional networks have the
same logical structure as the other three dimensional network structures, they cannot be treated in
exactly the same fashion because the inclusion of time introduces major restrictions. A formalization of the three dimensional blockmodeling problem is presented together with a formal statement
of the methods for solving this problem. These methods are applied to a variety of real three-mode
network data sets.

Keywords
NETWORK ANALYSIS, GENERALIZED BLOCKMODELING, THREE-MODE
NETWORK DATA, GRAPH, RELATION

43

Combining Data and Network Analysis
Vladimir Batagelj
University of Ljubljana, FMF, Dept. of mathematics
Jadranska 19, 1000 Ljubljana, Slovenia

Abstract. Let U be a set of multivariate units and d a dissimilarity on it. They determine two types
of multivariate networks:
The k nearest neighbors graph GN (k) = (U, A)
a(X, Y) ∈ A ⇔ Y is among the k closest neighbors of X
By setting for a(X, Y) ∈ A its value to w(a) = d(X, Y) we obtain a network.
In the case of equidistant pairs of units we have to decide – or to include them all in the graph, or
specify an additional selection rule.
The fixed-radius neighbors graph GB (r) = (U, E)
e(X : Y) ∈ E ⇔ d(X, Y) ≤ r,
w(e) = d(X, Y)
The multivariate networks provide a link between data analysis and network analysis. We will
illustrate this with analysis of some classical data sets such as Fisher’s Iris data. It seems that the
r-neighbors network makes sense only when the ’density’ of groups doesn’t change.
There is no known subquadratic algorithm for determining multivariate networks. The basic
paper on the subject is Fukunaga and Narendra (1975). Therefore the approach can’t be applied on
very large data sets.
In the case of (sparse) relational constraints we can efficiently determine the network by computing the dissimilarities only between linked units. This approach will be illustrated with an analysis of large network of neighboring territorial units.
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Abstract. In this paper an alternative approach to quantification of laddering, which is one of the
methods for identifying a productŠs benefits and values, will be presented. It tries to address some
criticisms of existing approaches. Identifying benefits and values of products have gained increasing importance since they became - more than product intrinsic aspects - the basis for communication/positioning and the justification of distinction from other products within the same category.
The method proposed leads to ladders ranked according importance and relevance, directly useful
for the end clients. It can reveal new possibilities for positioning and values to trigger consumers.
The method has the potential to redefine the clientsŠ creative process and actively participate in
their communication strategy.
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Spectral Clustering and Multidimensional Scaling:
A Unified View
François Bavaud
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Abstract. Scalar products between features define similarities between objects, and reversible
Markov chains define weighted graphs describing a stationary flow. It is natural to expect flows
and similarities to be related: somehow, the exchange of flows between objects should enhance
their similarity, and transitions should preferentially occur between similar states.
This paper formalizes the above intuition by demonstrating in a general framework that the
symmetric matrices K and F possess an identical eigenstructure, where the kernel K is a measure
of similarity between objects, and the symmetrized transition F is a measure of flows. Diagonalizing
K yields principal components analysis as well as mutidimensional scaling, while diagonalizing F
yields spectral clustering. Precisely, we demonstrate that the eigenvectors of K and F coincide and
that their eigenvalues are related in a linear or non-linear way.
The general “K − F connection" described here hence formalizes a theme whose various instances have already been encountered and addressed in the classical setup (such as correspondence
analysis) or in the kernel and machine learning setup, at least implicitly. The relative generality of
the present approach (weighted objects, weighted variables, weighted graphs) might provide some
guidance for defining the appropriate objects (kernels, scalar products, similarities or affinities, etc.).
Also, the same formalism permits to characterize a broad family of separable auto-covariances, relevant in spatial statistics.
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Abstract. Usually, assignment rules are built on the basis of an implicit assumption that the different cases of error have a same cost.
The difference between costs is more often considered when building the rule than in its tests and
validation.
Here, we focus on the situation where given an assigned stratified sample and the errors cost values.
In such a context, we study the behavior of a statistic-index of the rule quality. This index generalize
the corrected classified rate. Our aim is to associate, to the observed value of such an index, a level
of significance taking into account of the misallocations cost.
From a mathematical point of view, we deal with a non linear programming problem. In the case of
three classes, an analytical solution is given and for the more general case, we propose an ad hoc
optimization program.
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Abstract. The entry of a small item into the upper aero-digestive ways is one of the leading causes
of injuries in children up to 14 years old. The European Survey on Foreign Bodies Injuries Study
collected data from 19 European countries in the years 2000 to 2002 according to ICD9-CM 931 to
935. The goal of this paper is to show how the Bayesian models along with Markov chain Monte
Carlo techniques can be used to formulate a model for use in a quantitative risk assessment aimed
at identifying the critical factors that does not meet the necessary safety expectations Due to the
skewness of the data, a log transformation was performed on continuous variables and a log normal
model was compared to a gamma model. Finally, model selection was carried out based on MCMC
simulations from posterior model parameter distributions. Inference, in the light of evidence, can
be made on all domain variables making it possible to sample from the distributions of variables of
interest such as volume or shape of objects which caused injuries. Results show how the knowledge
of such distribution can be helpful in implementing a safety design of the products.
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Paired-Hierarchies and Associated Dissimilarities
Patrice Bertrand
ENST Bretagne, LUSSI, 2 rue de la Châtaigneraie, 35576 Cesson Sévigné, France
Abstract. Given any collection C of nonempty subsets of a ground set S, we consider the relation
∼ defined on C by A ∼ B if either A = B or A ∩ B 6∈ {∅, A, B}. Assuming that C contains
the nontrivial subsets of S, it can be noticed that C is a hierarchy if and only if the relation ∼ is an
equivalence relation whose classes are singletons. Our aim is to investigate the more general case
where each equivalence class is either a singleton or a pair of subsets. We name such collections
paired-hierarchies. In Bertrand (2002), it was proved that the paired-hierarchies (also called 2-3 hierarchies) define a pyramidal parsimonious clustering model. It results from the bijection introduced
by Diday (1984) and by Fichet (1987), that the (weakly) indexed paired-hierarchies induce dissimilarities that are robinsonian. In this communication, we will present some structural properties of
the paired-hierarchies together with their induced dissimilarities. Finally, we will present and illustrate the so-called APHC clustering algorithm that directly extends the well-known Agglomerative
Hierarchical Clustering (AHC) algorithm in order to generate (weakly) indexed paired-hierarchies
(cf. Bertrand (2002) and Chelcea et al. (2004)).
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Simultaneous Model-Based Clustering
of Data Arising from Different Populations
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Abstract. It is common to perform clustering methods independently on different data sets while
(i) all individuals are described by the same variables and (ii) partitions with identical meaning are
expected in all data sets (males/females in biology for instance). In this situation, exhibiting a formal
relation between these related data sets may allow to apply a clustering process simultaneously on
all of them in order to improve estimated partitions.
In the standard multivariate Gaussian model-based clustering (see for instance Banfield and
Raftery 1993), a conditional linear mapping between each couple of populations is established under few assumptions and several interpopulation models of constraints allow to control parsimony
of this linear relationship (see Biernacki et al. 2002 in a generalized discriminant analysis context). They are also combined with some classical intrapopulation models of constraints between
components (for instance homoscedasticity or heteroscedasticity) and associated parameters of this
combination are estimated by using the EM algorithm (Dempster et al. 1977). Choosing between
independent and simultaneous clustering and also between all models of constraints can be achieved
with any standard information criterion.
A biological illustration is provided through three populations which differ morphologically
over their geographical range (Thibault et al. 1997). It appears that, in this example, simultaneous
clustering for estimating sex of birds highly overperformed standard independent clustering.
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Dependence in Interval-Valued Observations
Lynne Billard
University of Georgia, USA

Abstract. The problem of obtaining the covariance function between two interval-valued random
variables (X,Y) is addressed. Previous attempts to derive this function include its incorporation as
part of the regression coefficient in a linear regression model obtained by Billard and Diday (2000),
and the extension of the methodology used by Bertrand and Goupil (2000) in their derivation of the
empirical sample variance, both for observations from an interval-valued random variable. Those
derivations are limited because they only apply to special cases. In the current work, a general
formulation for the covariance function is presented, one which, e.g., captures the internal variation
of observations with different interval widths. The new formulation is easily extended to modal
interval-valued (i.e., histogram-valued) observations.
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Abstract. The problem of evaluating semantic similarity in a network structure knows a noticeable renewal of interest linked to the importance of the ontologies in the semantic Web. Different
semantic measures have been proposed in the literature to evaluate the strength of the semantic
link between two concepts or two groups of concepts within either two different ontologies or the
same ontology. This paper presents a theoretical study synthesis of some semantic measures based
on an ontology restricted to subsumption links. We outline some limitations of these measures and
introduce a new one: the Proportion of Shared Specificity. This measure which does not depend on
an external corpus, takes into account the density of links in the graph between two concepts. A
numerical comparison of the different measures has been made on different large size samples from
WordNet.
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Class Prototypes for Complex (Interval) Data
Hans-Hermann Bock
Institute of Statistics, RWTH Aachen University, D-52056 Aachen, Germany

Abstract. A typical form of complex data is provided by interval data where each object k is described by a p-dimensional interval (hypercube) xk = [ak , bk ] ∈ Hp with ak , bk ∈ Rp and Hp the
set of all hypercubes in Rp . In this paper we consider the problem of defining, for a given set of n
hypercubes x1 , ..., xn ∈ Hp (= data), a suitable ’prototype’ or ’center’ z (in an appropriate family
Z of candidates, as well as some extensions of this problem. Obviously, the optimal z will depend
on the candidates’ set Z (= Rp , Hp ,...).
Since in Rp the classical mean value x := (Σk xi )/n is the solution of the optimality problem
g(z) := Σk ||xk − z||2 → minz∈Rp , suitable approaches start with a similar optimality problem g(z) := Σk d(xk , z) → minz∈Z where d(x, z) is a suitable dissimilarity measure. Our paper
presents a survey on solutions (’centrocubes’) for various choices of d and Z.
The problem can be generalized in various ways: considering a random vector (hypercube) X with
a distribution P X on Rp (instead of empirical data only), or embedding the problem into the framework of random set theory. In particular, we present a paradox with an unexpected centrocubes in
the case of the multidimensional normal distribution.
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Crisp Partitions Induced by a Fuzzy Set
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Abstract. Relationship between fuzzy sets and crisp partitions defined on the same finite set of
objects X is studied. Granular structure of a fuzzy set is described by rough fuzzy sets and the
quality of approximation of a fuzzy set by a crisp partition is evaluated. Special attention is given
to partitions called scales, whose clusters can be labeled by terms from an ordered linguistic scale.
Classification of membership grades of a fuzzy set into linguistic categories is discussed. Measure
of rough dissimilarity between clusters Cr , Cs from a crisp partition of X with respect to a fuzzy
set A defined on X is introduced. This measure evaluates how the roughness of approximation
of membership grades A(x), x ∈ Cr ∪ Cs increases when we approximate A(x) by the coarser
cluster Cr ∪ Cs instead of by two separate clusters Cr and Cs . Rough dissimilarity will be used
in the search for a reasonable 2-granule structure of A and consequently for defuzzification of A.
If the quality of approximation of A by 2-cluster partition is low, we will search for a reasonable
k-granule structure, k > 2. Finally, we will use rough dissimilarity to create a fuzzy proximity
relation on the set of all elementary crisp clusters induced by A. Proximity relation will lead to the
construction of a hierarchical crisp approximation of fuzzy set A.
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Asymmetric Multidimensional Scaling
with External Information:
Some Possible Approaches
Giuseppe Bove
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Abstract. Asymmetric relationships contained in square data matrices like proximities (e.g. similarity ratings), preferences (e.g. socio-matrices), flow data (e.g. import-export, brand switching),
can be represented in low-dimensional spaces by scalar product or Euclidean distance models
(MDS models), opportunely modified by increasing the number of parameters (see e.g. Zielman
and Heiser, 1996). In many applications additional information (external information) on the objects is available that could be conveniently incorporated in the data analysis. For instance, this
allows to analyze the contribution of variables suggested from theoretical knowledge to the explanation of the relationships in the data. To this aim many methods were proposed in the context of
symmetric MDS (see e.g. Borg and Groenen 1997, chapter 10), while a lack of proposals seems
to characterize asymmetric MDS. In this communication some possible approaches to asymmetric
multidimensional scaling with external information to analyze graphically asymmetric proximity
matrices are discussed. In particular, a method based on the unique decomposition of the data matrix
in its symmetric and skew-symmetric components, recently proposed by Bove and Rocci (2004),
and a proposal to incorporate external information in biplot method are considered. The presented
methods allow joint or separate analyzes of symmetry and skew-symmetry.
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Abstract. Methods of clustering based on Genetic Algorithms (GAŠs) offer new and novel approaches to analyzing complex multivariate data to determine the patterns and the number of clusters in the data. The traditional methods based on the iterative EM algorithm can have poor accuracy
in parameter estimation, especially when the clusters overlap and show complex covariance structures. To improve this performance, in this paper, for the first time, we introduce a new and novel
Genetic EM (GEM) Algorithm that does not show strong dependence on initial conditions and utilizes the global search properties of genetic algorithms (GAs) to accurately estimate model parameters describing the multivariate clusters. Our method is flexible to use Genetic K-Means (GKM) or
Genetic Regularized Mahalanobis (GARM) distances to compute the initial cluster parameters, with
little difference in the final results. This innovation allows our algorithm to find optimal parameter
estimates of complex hyperellisoidal clusters. We develop and score the information complexity
(ICOMP) criterion of Bozdogan (1994a,b, 2004) as our fitness function to choose the number of
clusters present in the data sets and compare our results with other model selection criteria.
We develop the GEM approach to handle both normal (Gaussian) and non-normal (non-Gaussian)
large dimensional heterogeneous data sets using adaptive multivariate mixtures of kernels of Bensmail and Bozdogan (2006a,b) to achieve flexibility in currently practiced mixture-model clustering
techniques and to obtain both accurate classification error rates and accurate cluster parameter estimates.
We will highlight and demonstrate our approach on simulated data sets with different configurations and on complex real data sets collected from astronomical observations. We believe that these
new methods can be implemented in data mining applications and in complex pattern recognition
problems in many cross-disciplinary fields.
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Abstract. Compositions (compounds, mixtures, alloy . . . ) can be represented with vectors of the
portions of individual components. The portions are nonnegative and they have constant sum like
100% or 1, in case of full compositions. In case of subcompositions where meaningless parts have
been removed, the sum of parts is meaningless. In accordance with this nature of the data a suitable
sample space and adequate methods should be implemented for the analysis.
In June 2005 a "compositions" package, authors K. Gerald van den Boogaart and Raimon
Tolosana Delgado was published and is now available at
http://cran.r-project.org/src/contrib/Descriptions/compositions.html

The package supports four different multivariate scales represented by four classes. The classes
differ by the assumption whether or not the total amount is meaningful for the problem and whether
the geometry of the differences is a relative (log-scale) distance or a absolute (Euclidean) distance.
For the analysis different graphical presentations, descriptive statistics and multivariate methods are
implemented.
In the package we will include the data sets from Aitchison’s book the groundwork on compositional data analysis for twenty years. There are forty data sets that serve as examples in the
book and wil be available with the "compositions" package under the GNU Public Library Licence
Version 2.
With these data sets also examples of data analysis and graphical presentations will be provided.
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On the Analysis of Symbolic Data
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Abstract. Symbolic data extend the classical tabular model, where each individual, represented by
a row, takes exactly one value for each variable represented by a column, by allowing multiple,
possibly weighted, values for each variable. New variable types - interval, categorical multi-valued
and modal variables - have been introduced, which allow representing variability and/or uncertainty
inherent to the data.
But are we still in the same framework when we allow for the variables to take multiple values?
Are the definitions of basic notions still so straightforward? What properties remain valid?
In this talk we will discuss some issues that arise when trying to apply classical data analysis
techniques to symbolic data. The central question of the evaluation of dispersion, and the consequences of different possible choices in the design of multivariate methods, will be addressed.
Dispersion is a key issue in clustering, since the result of any clustering method depends heavily
on the scales used for the variables; natural clustering structures can sometimes only be detected
after an appropriate rescaling of variables. The standardization problem has been addressed by De
Carvalho, Brito & Bock, and three standardization techniques for interval-type variables have been
proposed.
Furthermore, many exploratory multivariate methodologies rely heavily on the notion of linear
combination and on the properties of dispersion measures under linear transformations. This problem has been addressed in a recent work of Duarte Silva & Brito in the context of linear discriminant
analysis of interval data.
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Assessing Congruence
among Ultrametric Distance Matrices
Véronique Campbell, Pierre Legendre, and François-Joseph Lapointe
Département de sciences biologiques, Université de Montréal,
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Abstract. Ultrametric matrices representing different dendrograms often have to be combined in a
single multivariate analysis. Before combining these matrices, it is important to determine whether
they convey the same information. A test of congruence among distance matrices (CADM) has
been developed by Legendre and Lapointe (2004) to test the null hypothesis that the matrices are
incongruent with one another. CADM is an extension of the Mantel test to more than two distance
matrices. Previous simulations have shown that this test has a correct rate of type I error and good
power when applied to independently-generated distance matrices. In this study, we tested the type
I error rate and power of CADM with ultrametric matrices. We used different numbers of randomly
generated dendrograms (as described by Lapointe and Legendre 1991) to test the type I error rate
when H0 is true by construct. The power of the test was assessed through simulations for partly
similar matrices. An application to the classification of single-malt Scotch whiskies will also be
presented (Lapointe and Legendre 1994).
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Empirical Comparison of a Divisive Clustering Method
with the Ward and the K-Means Methods
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Abstract. DIVCLUS-T is a descendant hierarchical clustering method based on the same monothetic approach than classification and regression trees but from an unsupervised point of view. The
aim is not to predict a continuous variable (regression) or a categorical variable (classification) but
to construct a hierarchy of partitions. The dendrogram of the hierarchy is easy to interpret and can
be read as decision tree. An example of this new type of dendrogram is given on a small categorical dataset. DIVCLUS-T is then compared empirically with two polythetic clustering methods:
the Ward ascendant hierarchical clustering method and the k-means partitional method. The three
algorithms are applied and compared on six databases of the UCI Machine Learning repository.
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Iterated Boosting for Outlier Detection
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Abstract. A procedure for detecting outliers in regression problems based on information provided by boosting trees is proposed. Boosting is meant for dealing with observations that are hard
to predict, by giving them extra weights. In the present paper, such observations are considered to
be possible outliers, and a procedure is proposed that uses the boosting results to diagnose which
observations could be outliers. The key idea is to select the most frequently resampled observation along the boosting iterations and reiterate boosting after removing it. The selection criterion
is based on Tchebychev’s inequality applied to the maximum over the boosting iterations of the
average number of appearances in bootstrap samples. So the procedure is noise distribution free.
A lot of well-known bench data sets are considered and a comparative study against two classical
competitors allows to show the value of the method.
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A Link between the Asymmetric MDS
and the Analysis of Contingency Table
Naohito Chino and Shingo Saburi
Department of Psychology, Aichi Gakuin University,
Nisshin-city, Aichi, Japan

Abstract. The examination of some types of symmetry contained in an NA˛ NA˛ M contingency
table provides an important link between two different areas of statistical research and application. These are the asymmetric multidimensional scaling (MDS) in psychometrics and the other the
analysis of contingency table in statistics. Zielman & Heiser (1996) and De Rooij & Heiser (2003,
2005) have made an inroad regarding this problem with the usual two-way contingency table. A
maximum likelihood asymmetric MDS method proposed recently by Chino and Saburi (Chino,
1992; Saburi & Chino, 2004, 2005, 2006) assumes that similarity or dissimilarity judgments of subjects are done by the method of successive categories (Torgerson, 1958). As a by-product we have
an N × N × M contingency table, where N is the number of, say, members of a small group, and
M is the number of successive categories. One approach to such a three-way contingency table may
be to use a two-step procedure, in which we may examine some types of asymmetry contained in
the table first by combining some traditional tests of symmetry and related tests, and then apply a
congruous asymmetric MDS model with the uncovered feature of asymmetry to the data. We shall
discuss advantages and shortfalls of this approach and suggest further approaches to this kind of
data.
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Abstract. This paper focuses on the Fréchet distance introduced by Maurice Fréchet in 1906 to
account for the proximity between curves (Fréchet (1906)). The major limitation of this proximity
measure is that it is based on the closeness of the values independently of the local trends. To
alleviate this set back, we propose a dissimilarity index extending the above estimates to include
the information of dependency between local trends. A synthetic dataset is generated to reproduce
and show the limited conditions for the Fréchet distance. The proposed dissimilarity index is then
compared with the Fréchet estimate and results illustrating its efficiency are reported.
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Abstract. There is a great deal of misunderstanding in Quebec, as well as in the rest of Canada,
about the sexual practices of young people. Young people are often criticised for a perceived lack
of control in their sexual lives, particularly for becoming sexually active at an earlier age, for the
number of sexual partners and their participation in ’unconventional’ sexual acts. Involvement in
such sexual behaviours is thought to contribute to an increase in juvenile prostitution. We argue that
this image of the sexual behaviour of young people applies only to a small core, and that the sexual
practices of the young are much more conventional than is generally thought.
We present a taxonomy of sexual practices that depicts the characteristic sexual behaviours
of adolescents. The data used to construct this taxonomy are drawn from a self-completion questionnaire exploring various dimensions of young peoples’ lives, from a sample of more than 1600
students from three secondary schools. The taxonomy is derived from these data through a combination of factor and cluster analysis (Lebart, Morineau and Piron, 2000) and provides a portrait of
the sexual practices of contemporary Quebecois adolescents.
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Abstract. In this paper, we compare five classical distance indices on Pn , the set of partitions on n
elements. First, we recall the definition of the transfer distance between partitions and an algorithm
to evaluate it. Then, we build sets Pk (P ) of partitions at k transfers from an initial partition P .
Finally, we compare the distributions of the five index values between P and the elements of Pk (P ).
We conclude, according to the studied partitions, that the Jaccard and the Johnson indices are the
most accurate to compare close partitions. The corrected Rand index comes after. We also illustrate
that these classical indices are correlated with the small values of the transfer distance, but only
when n is large enough. For small n, the transfer distance is a much appropriate measure of the
closeness of partitions.
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One-Mode Additive Clustering for Two-Way Two-Mode
Data: A Comparison of Algorithms
Dirk Depril and Iven Van Mechelen
Departement of Psychology, Katholieke Universiteit Leuven
Tiensestraat 102, 3000 Leuven, Belgium

Abstract. Shepard & Arabie (1979) proposed the ADCLUS model as an additive model for twoway one-mode object by object similarity data based on overlapping object clusters. In case of
two-way two-mode object by variable data, one may also wish to construct an additive model based
on an overlapping clustering of the objects. One possible solution to this problem could be to first
derive similarities between all pairs of objects and then to subsequently fit the ADCLUS model to
them. Yet, there is an infinite number of ways to derive one-mode similarities from two-mode data
and as such, one may wish to go for a direct additive clustering of two-mode data. For this purpose,
Mirkin (1990) proposed an additive clustering model for two-mode data that implies overlapping
object clusters. To fit this model to a given data set (with a least squares loss function), Mirkin further proposed a sequential fitting (SEFIT) algorithm. Unfortunately, as shown in this talk, Mirkin’s
algorithm has some problems. As a way out we propose three novel algorithms: two of an alternating least squares type and a simulating annealing approach. Simulation results will be presented on
the absolute and comparative performance of the different algorithms.

References
DEPRIL, D. & VAN MECHELEN, I. (2005): One mode additive clustering of multiway data. In: J.
Janssen & (Eds.): Applied stochastic models and data analysis. Brest, France, 724–729.
MIRKIN, B. G. (1990): A sequential fitting procedure for linear data analysis models. Journal of
Classification, 7, 167–195.
SHEPARD, R. & ARABIE, P. (1979): Additive clustering: Representations of similarities as combinations of discrete overlapping properties. Psychological Review, 86, 87–123.

Keywords
ADDITIVE CLUSTERING, TWO-MODE
ANALYSIS, SIMULATION STUDY

67

DATA,

COMBINATORIAL

DATA

A Dynamic Clustering Method
for Mixed Feature-Type Symbolic Data
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Abstract. A dynamic clustering method for mixed feature-type symbolic data is presented. The
proposed method needs a previous pre-processing step to transform Boolean symbolic data into
modal symbolic data. The presented dynamic clustering method has then as input a set of vectors
of modal symbolic data and furnishes a partition and a prototype to each class by optimizing an
adequacy criterion based on a suitable squared Euclidean distance. To show the usefulness of this
method, an application with a real interval symbolic is considered. The car data set consists of a
set of 33 car models described by 8 interval and 3 nominal variables. Our aim is to compare the
approach presented in (Chavent et al (2003)), which transforms interval symbolic data on modal
symbolic data represented by non-cumulative weight distributions, with the approach presented in
this paper, which transforms interval symbolic data on modal symbolic data represented by cumulative weight distributions. The accuracy of the results furnished by the clustering method introduced
in this paper was assessed by the adjusted Rand index. These results clearly show that the accuracy
of the clustering method using cumulative weight vectors of interval data is superior to that which
uses non-cumulative weight vectors.
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Biclustering of Microarray Data
in a Bayesian Framework
Thomas Dhollander, Qizheng Sheng, and Yves Moreau
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Abstract. Biclustering is the simultaneous search for a set of samples and a set of attributes for
which these samples ’belong together’. In bioinformatics, this problem is important for the analysis
of microarray datasets, where gene expression patterns (samples) are measured across a set of biological conditions (attributes). Indeed, genes are tightly coexpressed (correlated expression patterns)
only in the subset of experimental conditions where common parts of their regulatory programs are
active. Other - possibly overlapping - parts of those programs are triggered under other experimental
conditions, leading to the notion of overlapping transcriptional modules. Classical clustering mostly
fails to detect such structure in noisy data.
A Bayesian probabilistic framework shows promise for bicluster pattern discovery, directed by
a soft query in the form of prior probabilities. It allows biologists to tackle specific biological problems by querying their data with a seed of genes, which they believe to have a common function.
We apply Gibbs sampling and EM-related approaches to identify biclusters in the neighborhood of
these seeds.
Additionally, we extend this probabilistic framework to a multiple-module setting, using functional ontology tree hierarchies and corresponding known gene annotations as prior information on
the hierarchy of the modules.
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Abstract. The problem of phylogenetic inference from datasets including incomplete characters
is among the most relevant issues in systematic biology. In this paper, we propose a new probabilistic method for estimating unknown nucleotides before computing evolutionary distances. It is
developed in the framework of the Tamura-Nei evolutionary model (Tamura and Nei (1993)). The
proposed strategy is compared, through simulations, to existing methods "Ignoring Missing Sites"
(IMS) and "Proportional Distribution of Missing and Ambiguous Bases" (PDMAB) included in the
PAUP package (Swofford (2001)).
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Model Selection for the Binary Latent Class Model
A Monte Carlo Simulation
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Abstract. This paper addresses model selection using information criteria for binary latent class
(LC) models. A Monte Carlo study sets an experimental design to compare the performance of
different information criteria for this model, some compared for the first time. Furthermore, the
level of separation of latent classes is controlled using a new procedure (Dias, 2004). The results
show that the Akaike information criterion with 3 as penalizing factor (AIC3: Bozdogan, 1993) has
a balanced performance for binary LC models.
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Abstract. The aim of a spatial classification is to position the units on a spatial network and to give
simultaneously a set of structured classes of these units "compatible" with the network. We introduce
the basic needed definitions: compatibility between a classification structure and a tessellation, (m,
k)-networks as a case of tessellation, convex, maximal and connected subsets in such networks, spatial pyramids and spatial hierarchies. Like Robinsonian dissimilarities induced by indexed pyramids
generalize ultrametrics induced by indexed hierarchies we show that a new kind of dissimilarities
called "Yadidean" induced by Spatial Pyramids generalize Robinsonian dissimilarities. We focus
on spatial pyramids where each class is a convex for a grid, and we show that there are several
one-to-one correspondences with different kinds of Yadidean dissimilarities. These new results produce also, as a special case, several one to one correspondences between spatial hierarchies (resp.
standard indexed pyramids) and Yadidean ultrametrics (resp. Robinsonian) dissimilarities. Qualities of spatial pyramids and their supremum under a given dissimilarity are considered. We give a
constructive algorithm for convex spatial pyramids illustrated by an example. We show finally on
a simple example that Spatial pyramids on symbolic data can produce a geometrical representation
of conceptual lattices of "symbolic objects".
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Mining High-Throughput Biological Data:
Methods, Algorithms, and Applications
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Abstract. DNA chips are novel experimental tools that have revolutionized research in molecular
biology and generated considerable excitement. A single chip allows simultaneous measurement of
the level at which thousands of genes are expressed. A typical experiment uses a few tens of such
chips, each devoted to one sample - such as material extracted from a tumor. Hence the results of
such an experiment consist of a table, of several thousand rows (one for each gene) and 50 - 100
columns (one for each sample). Extracting relevant information from such a large, complex and
noisy data set requires development of novel methods of analysis.
I will briefly demonstrate how we combine standard statistical analysis with novel unsupervised
methods (clustering: Blatt et al., 1996; bi-clustering: Getz et al., 2000; and sorting: Tsafrir et al.,
2005) to mine expression data obtained from leukemia (Rozovskaia et al., 2003), cervical (Rosty et
al., 2005) and colon cancer (Tsafrir et al., 2005, 2006) patients.
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Some Open Problem Sets for Generalized Blockmodeling
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Abstract. This paper provides an introduction to the blockmodeling problem of how to cluster
networks, based solely on the structural information contained in the relational ties, and a brief
overview of generalized blockmodeling as an approach for solving this problem. Following a formal statement of the core of generalized blockmodeling, a listing of the advantages of adopting this
approach to partitioning networks is provided. These advantages, together with some of the disadvantages of this approach, in its current state, form the basis for proposing some open problem sets
for generalized blockmodeling. Providing solutions to these problem sets will transform generalized
blockmodeling into an even more powerful approach for clustering networks of relations.
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Abstract. Author cocitation analysis (ACA) employs a variety of clustering and scaling techniques
for exploring patterns in bibliometric data. In a 2003 JASIST article, Per Ahlgren, Bo Jarneving, and
Ronald Rousseau criticized the use of Pearson’s r as a similarity measure in ACA, citing properties
that they believe make r undesirable. Howard White’s response to Ahlgren et al, and the subsequent
exchange in the JASIST letters column suggest that behind this methodological controversy there
lurk contrasting intuitions about both the reality ACA is supposed to reveal and its relationship to the
bibliographic evidence on which ACA is based. A reframing of the ACA data analysis methodology
puts some of these controversies in a new light.
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Abstract. In this paper a simultaneous clustering of rows and columns of a two-way two mode
data matrix is presented. The observed data matrix is supposed divided into sub-matrices such that
their union gives back the entire data set. However, blocks are not necessarily defined by the crossproduct of row and column clusters, as it is usually done in the literature on two-mode clustering.
This allows for each class of a partition of one mode, to obtain a specific partition for the other
mode. The proposed clustering model is estimated via maximum likelihood approach by using an
EM type algorithm.
In this setting dependence within blocks is taken into account by modeling. Extensive simulations of the proposed algorithm are given. In particular, criteria to select the number of row and
column clusters are explored. Furthermore, in order to improve the chance of global maximum convergence and to reduce the number of iterations of the EM algorithm several starting points are
compared. Finally, an application in microarray data analysis illustrates the proposed methodology.
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Abstract. In the usual framework of regression analysis with a sample drawn from d (continuous)
predictor variables and a (continuous) response variable, CART procedure is twofold. First (the
classification), a binary hierarchy is built on units, via a dividing procedure. For a given cluster,
the dichotomy is chosen to maximise the between variance of the response variable. Second (the
regression), the admissible dichotomies of a cluster, are those splitting any predictor variable from
any threshold. Geometrically, in the d-dimensional predictor space, every dichotomy is associated
with a hyperplane orthogonal to one axis. A hierarchy built by this way, is referred to as an axisparallel decision tree.
Oblique decision trees extend this procedure by considering any hyperplane to split a cluster.
Although attractive, such an extension has been proved to be NP-hard. Since then, a great deal of
attention has been paid to stochastic algorithms.
However, solving oblique CART in the bivariate case (d=2), is quite easy. We here propose an
efficient algorithm. We have to treat a priori infinitely many directions of the predictor plane P. In
fact, using continuity arguments, it may be proved that P is divided in a quadratic number of angular
sectors, in such a way that only one direction by sector has to be treated. Moreover, the results on
one sector are easily deduced from those of a consecutive one. Our algorithm is based upon those
properties and explores all sectors in the anticlockwise sense.
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Abstract. High-throughput screening (HTS) is an efficient technological tool for drug discovery in
the modern pharmaceutical industry. It consists of testing thousands of chemical compounds per day
to select active ones. This process has many drawbacks that may result in missing a potential drug
candidate or in selecting inactive compounds. We describe and compare two statistical methods for
correcting systematic errors that may occur during HTS experiments. Namely, the collected HTS
measurements and the hit selection procedure are corrected.
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Abstract. Nowadays technology advances have made the data collection easier and faster, resulting
in larger, more complex data sets with many units and variables. In this situation the choice of the
variables that are used to describe units becomes a crucial step in cluster analysis: in fact it is
possible that different subsets of variables define different partitions of the same set of units, that is,
different cluster structures.
The problem of identifying the cluster structures hidden in a data matrix has been considered
only recently in the statistical literature. The proposed solutions are based on very different approaches and in some cases have been conceived for the analysis of specific types of data. Starting
from a model-based perspective, in this work some recent methodological developments on this
issue are presented.
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Abstract. This paper deals with optimal international portfolio choice by developing a latent class
approach based on the distinction between international and non-international investors. For thirty
years financial literature has been looking for convincing explanations of systematic low international investments: share of foreign assets held by domestic investors is greatly lower than expected
by risk-return efficient portfolios: this puzzle is usually called equity home bias.
On the basis of micro data, we analyze the effects of many social, demographic, economic and
financial characteristics on the probability to be an international investor. We specify a latent class
model which allows to test the existence of two groups of investors: the sub-group of investors who
are completely precluded from investment in foreign assets, and the sub-group of investors who are
not prevented from investing in foreign assets.
Our results shows how traditional measures of equity home bias are upward biased because
they do not allow for the existence of international investment rationing operators. On the contrary,
by resorting to latent class analysis it is possible to detect the unobservable distinction between
international investors and investors who are precluded from operating into international financial
markets and, therefore, to obtain an unbiased measure of equity home bias.

References
BARTHOLOMEW, D.J. and LEUNG, S.O. (2002): A Goodness of Fit for Sparse 2p Contingency
Tables. British Journal of Mathematical and Staistical Psychology, 55, 1–15.
DEMPSTER, A.P. and LAIRD, N.M. and RUBIN D.B. (1977): Maximum Likelihood from Incomplete Data via EM Algorithm. Journal of the Royal Statistical Society, Series B, 39:1, 1–38.
LEWIS, K.K. (1999): Trying to Explain Home Bias in Equities and Consumption. Journal of Economic Literature, 37, 571–608.

Keywords
LATENT CLASS ANALYSIS, FINANCIAL DATA, EQUITY HOME BIAS

80
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Abstract. A canonical variance analysis (CVA) biplot can visually portray a one-way MANOVA.
Both techniques are subject to the assumption of equal class covariance matrices. In the application
considered, very small sample sizes resulted in some singular class covariance matrix estimates and
furthermore it seemed unlikely that the assumption of homogeneity of covariance matrices would
hold. Analysis of distance (AOD) is employed as nonparametric inference tool. In particular, AOD
biplots are introduced for a visual display of samples and variables, analogous to the CVA biplot.
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Abstract. Model fusion has proved to be a very successful strategy to obtain accurate prediction
models. The key issue, however, as Tumer and Ghosh (1996) have shown, is the diversity of the
component classifiers because classification error of an ensemble depends on the correlation between its members. Simply, the more different the combined models are, the more accurate the
ensemble is.
Classifier fusion consists of two steps: first, a set of independent models is formed, and then
their outputs are aggregated into an ensemble. Existing methods, e.g. Bagging, Boosting or RandomForest and their variants differ in the way the component models are built, and the way their
outputs are combined.
The majority of existing ensemble methods, e.g. RandomForest developed by Breiman (2001),
combine the same type of models (trees) in different feature spaces. In order to promote the diversity of the ensemble members, we propose to apply classifiers of different types, because they can
partition the same feature space in very different ways (e.g. trees and SVM).
In our experiments we have formed a number of different classifiers, i.e. linear and quadratic
classifiers, trees, neural networks, SVM models and nearest neighbors, with various sets of their
parameters, and then combined them using majority voting. The obtained results showed that ensembles built with the proposed method outperformed those built for different feature spaces.
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Abstract. In this contribution we show how the Eigensystem of an operational accounting system
can be derived, analyzed, and interpreted. For this purpose transactions in the accounting system are
represented as the flow on an asymmetric directed graph which is transformed into a complex Hermitian adjacency matrix whose Eigensystem is computed and analyzed. We discuss how shifts in
structure and interesting behavioral patterns can be identified as well as the informational implications of accounting conventions on the Eigensystem. The method is suitable for accounting systems
which are as part of AAA-systems embedded in technical infrastructure as e.g. telecommunication
or energy networks.
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symbolic data analysis
Abstract. In this paper the impact of improving Boxplot based discretization (BbD) on the methodology of Boxplot based induction rules (BbIR), oriented to the automatic generation of conceptual
descriptions of classifications that can support later decision-making is presented. A particular application to Waste Water Treatment Plants (WWTP) is in progress and results appear to be very
promising, see Gibert and Roda (2000). Boxplot based induction rules (BbIR), see Gibert and PérezBonilla (2006), is a proposal to produce compact concepts associated to the classes, oriented to express the differential characteristic of every class in such a way that the user can easily understand
which is the underlying classification criterion and can easily decide the treatment or action to be
assigned to each class. Given a classification, the idea is to provide an automatic interpretation for it
that supports the construction of intelligent decision support systems. The core of this process is the
BbD method which is denoted to discretize numerical variables in such a way that particularities of
the classes are elicited automatically analysis of conditional distributions, Multiple boxplots(Tukey
(1977)), and it successfully the interpretation process used by most experts in they real.
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Abstract. It is nearly 50 years since I first became interested in measures of similarity. At that time
there were several questions that concerned me. A few hundred similarity coefficients later, most
still do. The problem is not so much what is the best measure to use, but what is our coefficient
intended to measure. Some questions that deserve consideration are:
i. What features should be included in a measure of similarity?
ii. Is there any sense in which we may regard feature choice as a form of sampling and, if so, from
what population are we sampling?
iii. Should we allow for feature weighting and, if so, under what circumstances?
iv. What place do stochastic considerations have in the choice/development of measures of similarity?
v. What objects are being compared?
vi. Are objects unique or should they be regarded as samples from notional populations of objects?
vii. How are populations of objects defined?
viii. Can similarity coefficients be classified in some useful way?
I do not believe that any of these questions have simple answers but in some circumstances we
may give partial answers. I shall try to address these and similar problems.
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Abstract. We present experimental results of confronting the k-Nearest Neighbor (kNN) algorithm
with Support Vector Machine (SVM) in the collaborative filtering framework using datasets with
different properties. While k-Nearest Neighbor is usually used for the collaborative filtering tasks,
Support Vector Machine is considered a state-of-the-art classification algorithm. Since collaborative
filtering can also be interpreted as a classification/regression task, virtually any supervised learning
algorithm (such as SVM) can also be applied. Experiments were performed on two standard, publicly available datasets and, on the other hand, on a real-life corporate dataset that does not fit the
profile of ideal data for collaborative filtering.
We conclude that on our datasets, kNN is dominant on the Jester dataset that has relatively low
sparsity. On the two datasets with high to extremely high level of sparsity (EachMovie, the corporate
dataset), kNN starts failing as it is unable to form reliable neighborhoods. In such case it is best to
use a model-based approach, such as SVM classifier or SVM regression. Another strong argument
for using the SVM approaches on highly sparse data is the ability to predict more ratings than with
the variants of the memory-based approach.
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Abstract. Multidimensional scaling aims at reconstructing dissimilarities between pairs of objects
by distances in a low dimensional space. However, in some cases the dissimilarity itself is unknown,
but the range, or a histogram of the dissimilarities is given. This type of data fall in the wider
class of symbolic data (see Bock and Diday (2000)). We model a histogram of dissimilarities by
a histogram of the distances defined as the minimum and maximum distance between two sets of
embedded rectangles representing the objects. In this paper, we provide a new algorithm called HistScal using iterative majorization, that is based on an algorithm, I-Scal developed for the case where
the dissimilarities are given by a range of values ie an interval (see Groenen et al. (in press)). The
advantage of iterative majorization is that each iteration is guaranteed to improve the solution until
no improvement is possible. We present the results on an empirical data set on synthetic musical
tones.
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Abstract. Support vector machines (SVM) belong to the best prediction methods available for
the two-group classification problem. It turns out that the SVM has a close connection to optimal
scaling regression with the dependent variable having two groups and allowing the tied data within
one group to be untied. This transformation is often called the primary approach to ties in the
optimal scaling literature.
However, the classical SVM has no natural extension to the situation of more than one group.
By using the optimal scaling approach, we propose an extension for the multigroup classification
problem by using an ordinal transformation and untieing the ties. Because usually the grouping has
no natural order, all different orderings of the groups are tried and the best retained. Therefore, in
practical situations the number of groups cannot be too large. In our presentation, we show how this
new method works and apply it to a multigroup classification problem.
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Abstract. In this paper, we study a new approach in classification, the realizations of a dissimilarity (Brucker 2003) which is a binary clustering system (Barthélemy 2003) extracted from a
dissimilarity. The realizations which represent the data as it is, provide a broader representation and
interpretation of dissimilarity information compared to classical models. Finally, by using graph
theory and, more precisely, the concept of the minimum rigidity graph associated to a clustering
system, we show the relation between realizations of a dissimilarity and the indexed hierarchy induced by the associated sub-dominant ultrametric (Leclerc 1981).
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The Length and Breadth of Classification Science:
The Case Study of Banking Fraud
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Abstract. Classification is a fundamental concept.ă It lies at the very basis of human thought, when
we group objects and events into classes so that we can process them effectively.ă It structures human relationships, when we allocate people into groups and their behaviour into types so that we
know how to interact.ă It forms the foundations of science, when we construct theories from observations of naturally occurring regularities.ă This talk illustrates some of the ubiquity of classification
concepts by looking at the case study of fraud detection in banking.ă In this situation, the aim is to
classify each transaction, each account, and each account holder as fraudulent or non-fraudulent.ă
Many classification tools have been applied to this problem, including both supervised and unsupervised methods, single and multiple class methods, and ranging from the earliest classification
methods to be developed right through to the most recent innovations.
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Abstract. N independent identically distributed k-dimensional continuous random variables have
been observed. For data satisfying this condition and satisfying certain regularity conditions, tests
using graph theoretic methodology have been introduced for cluster verification. These tests are
used for detection of spurious clusters, that is, clusters which are determined by some algorithm,
but are simply a result of random variation. A summary of these methods is presented.
Two applications of these methods are discussed. In the first of these, we discuss a urn model
for contamination of semiconductor materials by boron atoms. The same type of proximity analyses
can be applied in this case. Basically, if two many contaminants are too close together, which is similar to the generation of clusters, then electronic equipment using these materials will not function
satisfactorily.
The second application is to use these methods for detection of non-trivial clusters. This will be
applied to detection of mixtures of normal distributions.
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Abstract. City-block models for similarity always allow network representations that reproduce
the same distances as the unique coordinate representation. A rule to construct such networks is
given, based on additivity of city-block distances across sequences of intermediate points along
monotonic trajectories in space. The paper also defines the concept of internal node, which helps
in reducing the complexity of networks and in making them better interpretable. The general graph
construction rule and definition of internal nodes also apply to the distinctive features model, the
common features model (additive clustering), as well as to hierarchical trees, additive trees, and
extended trees. Additivity is the key property that makes the city-block metric so versatile and
causes a basic unity of dimensional, hierarchical and featural representations of similarity.
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Abstract. In many situations, dissimilarities between objects cannot be measured directly, but have
to be constructed from some known characteristics of the objects of interest, e.g. some values on
certain variables.
From a philosophical point of view, the assumption of the objective existence of a “true” but
not directly observable dissimilarity value between two objects is highly questionable. Therefore we
treat the dissimilarity construction problem as a problem of the choice or design of such a measure
and not as an estimation problem of some existing but unknown quantities.
Therefore, subjective judgment is necessarily involved, and the main aim of the design of a
dissimilarity measure is the proper representation of a subjective or intersubjective concept (usually
of subject-matter experts) of similarity or dissimilarity between the objects.
We give some guidelines for the choice and design of dissimilarity measures and illustrate some
of them by the construction of a new dissimilarity measure between species distribution areas in biogeography, the so-called “geco coefficient”. Species distribution data can be digitized as presences
and absences in certain geographic units. As opposed to all measures already present in the literature, the geco coefficient introduced in the present paper takes the geographic distance between the
units into account. The advantages of the new measure are illustrated by a study of the sensitivity
against incomplete sampling and changes in the definition of the geographic units in two real data
sets.
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Abstract. With the evergrowing use of sensors for monitoring purposes and information systems
usage logging, many databases are filled with very large amounts of temporal data. Exploratory
analysis of those time series is therefore requiered in order to summarize the available data. There
are two main approaches to the summarization of a set of time series. One is to represent the large
number of time series by clustering them into a small number of homogeneous groups. The other
is to segment the large number of data points of the time series into a smaller number of episodes,
representing each of the time series by a piecewise constant model. What we propose is to create
summaries of a set of time series though segmentation of clusters of time series. The whole data set
can then be represented by a small number of piecewise constant models. The only parameters are
the number of clusters and the total number of episodes. Using dynamic programming, we perform
an optimal distribution of episodes amongst the clusters. This approach has been applied to both
benchmark and real-world data-sets.
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A Method for Local Representation
the Asymmetric Similarity Data Matrix
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Abstract. In data analysis of similarity data matrix whose cell represents the degree of relationship between two objects, MDS(MultiDimensonal Scaling) or Cluster Analysis methods have been
widely used.
As the number of objects is increasing, some model must be introduced since the overall representation of objects onto the common space is less reasonable. In these case, models and methods for
lower dimensional representation whose minimize the loss function,
n
Loss(S, X) = Σi,j
wij (δij − distij )2

(1)

will be useful. In this loss function, δij is an observed dissimilarity between object oi and oj ,distij
is the corresponding distance and wij is a weighting function. the most simple weighting function
is
if δij < δcut , then wij = 1, else wij = 0.
We want to extract a local relationship objects as a cluster. And the triple of objects is a reasonable
smallest cluster. And this indicates a principle to choose dcut as maximizing the number of triple of
which all distances δij , δjk and δik is smaller than δcut .
In this case, we need to check the average distance within a cluster of triple since δcut will be determined the number of triple only.
On the other hand, the asymmetric relationship of data matrix have useful information of objects.
This suggests us that these cluster of triple should be defined by using six δs. In this talk, I will
propose the the method for choosing the parameter δcut when we analyze the asymmetric similarity
data matrix with Okada and Imaizumi’s asymmetric MDS.
n
Loss(S, X)Loss(S, X) = Σi,j
wij (m̂ij − mij )2

(2)

where, mij = distij − ri + rj .
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A New Wasserstein Based Distance
for the Hierarchical Clustering
of Histogram Symbolic Data
Antonio Irpino and Rosanna Verde
Facoltá di Studi Politici e per l’Alta Formazione Europea e Mediterranea
“Jean Monnet”, Seconda Universitá degli Studi di Napoli,
Caserta, I-81020, Italy

Abstract. Symbolic Data Analysis (SDA) aims to to describe and analyze complex and structured
data extracted, for example, from large databases. Such data, which can be expressed as concepts,
are modeled by symbolic objects described by multivalued variables. In the present paper we present
a new distance, based on the Wasserstein metric, in order to cluster a set of data described by
distributions with finite continue support, or, as called in SDA, by “histograms”. The proposed
distance permits us to define a measure of inertia of data with respect to a barycenter that satisfies the
Huygens theorem of decomposition of inertia. We propose to use this measure for an agglomerative
hierarchical clustering of histogram data based on the Ward criterion. An application to real data
validates the procedure.
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Copula Methods in Financial Data Analysis
Krzysztof Jajuga
Department of Financial Investments and Risk Management,
Wrocław University of Economics, Ul. Komandorska 118-120, 53-345 Wroclaw

Abstract. As a rule, financial data analysis is performed by multivariate statistical and econometric
methods. The paper presents the use of copula methods in analysis of financial data, especially in the
form of financial time series. Copula analysis consists in separate analysis of marginal distributions
and the dependence between variables.
The paper discusses possible use of copula methods in the following financial problems: market
risk measurement, credit risk measurement, extreme value analysis and tail dependence.
In addition to theoretical survey, the paper presents some empirical examples.
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Classification of Slovenian Words
from a Search Engine Index
Primož Jakopin
Corpus Laboratory, Fran Ramovš Institute of Slovenian Language ZRC SAZU
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primoz.jakopin@guest.arnes.si

Abstract. In the paper some problems that surfaced during the preparation of a list of Slovenian
words (with POS data, at http://bos.zrc-sazu.si/besede.html), are described. The
project started in 2004 with words from two non-overlapping monolingual dictionaries of Slovenian
(93.000 and 178.000 headwords), both also available on the Internet; in 2005 it was expanded by
50.000 new words from an in-house 160 mil. word text corpus (http://bos.zrc-sazu.si/
a_beseda.html), composed mainly of Slovenian newspaper, transcribed formal-speech and fiction texts.
The index of the leading Slovenian web search engine, NAJDI.SI, was used as the third source.
It consists of (February 2006) 58.957.000 different tokens, of which 17.853.000 are letters-only,
i.e. words (or better wordforms) in the usual sense; 13.900.000 have remained after conversion to
lower-case. After the intersection with wordform list (3.945.000 different tokens), obtained from
words and open class derivatives of the previously assembled 321.000-word list, 12.922.000 tokens
have remained, candidates for new words.
The language is very inflected, a typical open class word lemma has 11 different derived wordforms, and there are lemmas with close to 100 derivatives, such as the adjective star (old in English, 85 wordforms). So quite often clusters of wordforms, connected to the same lemma, are to
be found: medijskoaktivistično, medijskodidaktični, medijskodidaktično, medijskofilozofska, medijskoizobraževalnih, medijskokritično, medijskonačrtovalna, medijskoodmevna, medijskoodmevni,
medijskopedagoškim, medijskopopulistična, medijskopromocijski, medijskospecifične, medijskospecifičnih, medijskotehnični, medijskoteoretične and medijskozgodovinski. In the main part of the paper the algorithm for lemma identification, based on n-gram probabilities for Slovenian, known
prefixes and, before all, suffixes from inflectional paradigms.
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Dissimilarities Taking Values in a Poset
Melvin F. Janowitz
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Rutgers University
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Abstract. When clustering is based on data that is produced by repeated trials or by measurements,
it is natural to view each attribute as being a sample of a probability distribution. If one wants to
cluster before simplifying the data, it is natural to define a dissimilarity coefficient (DC) taking
values in the space of percentile functions. This was investigated in Janowitz and Schweizer (1989).
There are other situations where it is natural for a DC to take values in a poset. But the possibilities
for clustering functions are limited unless a modified view is given of the nature of a dissimilarity
coefficient.
It will be argued that the proper setting is as follows: Given a finite nonempty set E and a poset
L, a DC is a mapping d from ordered pairs of E to the order filters of L having the property that
d(x, y) = d(y, x) for all all x, y ∈ E. One does not assume even that d(x, x) = 0 for all x.
The idea is that d(x, y) picks out {h ∈ P } at which the pair (x, y) is a candidate for clustering.
These values naturally form an order filter of L. This idea allows ordinal clustering methods to
be implemented in the given setting. It also provides a common framework in which both cluster
analysis and formal concept analysis may coexist.
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Comparison of Teaching Mathematics:
An application of Adapted Leaders Clustering Method
Barbara Japelj Pavešič
Educational Research Institute,
Gerbičeva 62, SI-1000 Ljubljana, Slovenia

Abstract. Mathematics as a science is culturally independent, but what about teaching mathematics? In an attempt to answer this question we have compared data on learning and teaching of
mathematics collected in the Trends in International Mathematics and Science Study (TIMSS) in
1999 and 2003. These studies included about 60 countries, thousands of teachers and over a million
students. The collected data can be organized in an ego-centered network with teachers as egos
and their students as alters. We applied the Adapted Leaders Clustering Method (ALCM) to find
similarities and differences between teachers over the world. When we first used ALCM on TIMSS
1999 data from 37 countries, we looked for similarities between teachers according to their teaching
methods and relate discovered characteristics of teacher clusters to the achievement of students. We
discovered that the resulting clusters of teachers have interesting common tracts depending on their
regional origin and language background, which clearly indicated that the teaching of mathematics
is not independent of cultural background.
We are going to present results of clustering of teachers from the latest TIMSS 2003 study when
more countries were involved, a comparison to results from 1999, and to a result of the application
of ALCM to a single country (Slovenia).
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KORENJAK-ČERNE, S., (2002): The program package CLAMIX.

Keywords
EGO-CENTERED NETWORKS, SYMBOLIC DATA, CLUSTERING, MEASUREMENT IN EDUCATION

100

Comparing What We Have Rather Than Developing
Something New?
Henk A.L. Kiers
Heymans Institute, University of Groningen,
Grote Kruisstraat 2/1, 9712 TS Groningen, The Netherlands

Abstract. The majority of papers on data analysis that I encounter introduce new or refined methods for particular data analysis problems, and often compare the new developed method to one or
a few existing ones. As a result, we have an enormous mass of techniques with all sorts of special
features, but many of them, I fear, will never be used by anybody else than the proposer. Besides,
a practical data analyst has enormous difficulty in deciding whether the new technique (s)he reads
about should be used or not, because the comparison is made only to one or a few techniques, and
not to all available techniques. For some problems, explicit comparisons have been made. E.g., for
the simple classification problem, Hand (2004) indicated that in practice simple methods typically
work just as well as more sophisticated methods.
Should we continue developing new methods, with new features in which indeed the new
method has an edge compared to other methods, at least for certain kinds of data? Or should we
focus more on global systematic comparisons of existing methods? To answer this, we should first
consider what should be the criteria with respect to which methods are compared. Related to this,
we should consider carefully how data on which comparisons are based, are to be chosen or constructed. There are no general answers to this, but I will discuss considerations on these issues, thus
aiming to offer a start of a more general discussion on the topic.
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Anti-Robinson Structures
for Analyzing Three-Way Two-Mode Data
Hans-Friedrich Köhn
Department of Psychology, University of Illinois at Urbana-Champaign,
603 East Daniel St., Champaign, IL 61820, USA

Abstract. The decomposition of a square-symmetric proximity matrix into a sum of equally-sized
matrices, restricted only to display a specific ordinal patterning, the (anti-)Robinson form, can be
regarded as a non-metric analogue to spectral decomposition for identifying an ordinal low-rank
approximation to a matrix. Due to their particular patterning, (anti-)Robinson matrix components
lend themselves immediately to the further representation through secondary structures, either in
the form of a (discrete non-spatial) ultrametric dendrogram or a (continuous spatial) unidimensional
scale. As both structures are estimated through least-squares, a direct comparison of their fit is legitimate to decide whether the relationship between row and column objects, can be better represented
through a discrete or a continuous model. We propose an extension of the ordinal square-symmetric
matrix decomposition to the analysis of structural individual differences for three-way two-mode
data. The task of modelling individual differences is addressed within a deviation-from-the-mean
framework: based on the aggregated body of individual proximity data, an optimal ordinal matrix
decomposition is identified that in a second analysis step is used as a frame of reference for the
decomposition of the individual proximity matrices. For the reference as well as the individual decompositions, unidimensional scales and ultrametric tree representations can be constructed. An
application to judgments of schematic face stimuli illustrates the method.
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About Strain Force in a Capital
and Robust Analysis of Planar Shape
Daniel Kosiorowski
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Abstract. In this paper we present a statistical approach appealing to a statistical analysis of shape
that allows us give some arguments for a theoretic concept according to which a capital stored in
a certain system is described by the ability of this system to perturb a certain space of values, the
flow of the capital is connected with intermolecular stresses in the substance of the capital. Within
the statistical theory of shape, the shape of an object belonging to a certain class of objects is considered based on the concept of a landmark – a point which is characteristic of all the objects of the
class under consideration and which corresponds with a certain specific substantive or mathematical feature of the objects. We use interpretation according to which the notion of an average shape
could correspond to an stress function and a variability of shape could correspond to an amount of
energy stored in the economic system. Relatively well known and appropriate for analysis of capital
flows between economic sectors is planar analysis of shape. In this case complex arithmetic leads
to a significant simplification. Namely among others we can introduce a distance between planar
shapes on base of linear complex regression model. Stochastic models used within statistical theory
of shape are too restrictive for economic, financial applications. Commonly used estimators of the
average shape and the variability of shape are not robust. That facts motivate us to propose two
robust modifications of Procrustes analysis referring to data depth concept. We propose a projection
depth trimming of the observations with outlying residuals and a rank test of equity of two average
shapes that uses an induced by projection depth ranking of tangent coordinates of shape. Theoretical
considerations are illustrated by results of empirical studies concerning relation between stresses in
the in the substance of the capital and flows of the capital between sectors of polish economy. Studies were conducted on base of data from five polish sector sub–indices during a one year period.
Stocks of indices were treated as representative particles of the capital and were considered with
respect to a daily increase and volume.
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A Statistical Framework for Assessing the Congruence
Among Overlapping Trees and Detecting Common
Spatial Patterns in Comparative Phylogeography
François-Joseph Lapointe
Département de sciences biologiques, Université de Montréal,
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Abstract. Comparative phylogeography offers an interesting framework for studying and understanding the spatial patterns of genetic divergence of codistributed species. However, the field has
been hampered by a lack of statistical rigor. Recently, Lapointe and Rissler (2005) have proposed
a method for testing the congruence across multiple species and detect common geographical signals in the data. In the present paper, a statistical method based on Maximum Agreement Subtrees
(Finden and Gordon 1985) will be presented for comparing trees defined on partially-overlapping
sets of leaves. The distance-based multiple regression method of Legendre et al. (1994) will also
be used to test for the presence of common geographical breaks in the genetic data. An application to the comparative phylogeography of codistributed species in California will be presented to
demonstrate the use of these statistical approaches.
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Abstract. Data analysis is often affected by different types of errors as: measurement errors, computation errors, imprecision related to the method adopted for estimating the data. The methods
which have been proposed for treating errors in the data, may also be applied to different kinds of
data that in real life are of interval type. The uncertainty in the data, which is strictly connected to
the above errors, may be treated by considering, rather than a single value for each data, the interval
of values in which it may fall: the interval data. The purpose of the present paper is to introduce
methods for analyzing the interdependence and dependence among interval-valued variables. Statistical units described by interval-valued variables can be assumed as a special case of Symbolic
Object (SO). In Symbolic Data Analysis (SDA), these data are represented as boxes. Accordingly,
the purpose of the present work is the extension of the Principal Component Analysis to obtain a
visualization of such boxes, on a lower dimensional space. Furthermore, a new method for fitting
an interval simple linear regression equation is developed. With difference to other approaches proposed in the literature that work on scalar recoding of the intervals using classical tools of analysis,
we make extensively use of the interval algebra tools combined with some optimization techniques.
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Machine Learning for Microarray
Prediction in Clinical Research
Berthold Lausen
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Abstract. Microarray gene expression experiments can be used to identify a set of genes differentiating types of cancer and to improve classification of cancer tissue samples. For illustration I
use microarray versus conventional prediction of lymph node metastasis in colorectal carcinoma.
Recent developements for summarization of affymetrix probe level data are discussed. I illustrate
possibilities to identify new sets of genes which discriminate colorectal cancer with and without
lymph node metastatis. Moreover, I discuss bundling classifiers and other recent machine learning
proposals for clinical prediction with affymetrix microarray data. Bundling classifiers allows the
combination of several classification methods and avoids a method selection bias.
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Abstract. We present an approach to cluster large datasets based on a dynamic clustering algorithm of symbolic data (SCLUST). A preliminary data reduction, using Kohonen Self Organizing
Maps (SOM), is performed. As results, the individual measurements are replaced by micro-clusters
which are grouped in a few clusters modeled by symbolic objects. By computing the extension of
these symbolic objects, symbolic clustering algorithm allows discovering the natural classes. An
application on a real data set shows the usefulness of this methodology.
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A Consensus Approach Based on Frequent Groupings
Bruno Leclerc
Centre d’Analyse et de Mathématique Sociales,
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Abstract. We consider a profile (k-tuple) P = (C1 , ..., Ck ) of classifications of a finite set E. Each
classification is a family of subsets (classes) of E, and is assumed here to be a Sperner family, i.e.
for any i ∈ K = {1, ..., k}, C, C 0 ∈ Ci and C ⊆ C 0 implies C = C 0 (partitions are such families).
Given the profile P, we define the P-grouping index gP on the power set 2E of all the subsets of E
by: for any A ⊆ E,
gP (A) = |{i ∈ K : A ⊆ C for some C ∈ Ci }|.
So, gP (A) is the absolute frequency of finding the elements of A grouped inside a class when
scanning the profile P. A consensus method is associated to the previous index. Given a number t,
with 0 < t ≤ k, we say that A ⊆ E is a frequent grouping if gP (A) ≥ t, and the (P, t)-frequent
grouping consensus of P, denoted F Gt (P) is the Sperner family of all the maximal frequent groupings.
Although they are somewhat natural, frequent groupings do not seem to have hold attention until
now. They generalize the frequent items of data mining, obtained when each of the Ci ’s reduces to
a single class. In relation with association rules extraction, frequent items have been extensively
studied, especially on their algorithmic aspects. In this talk, we consider, on the one hand, the
relations between frequent items and frequent groupings and, on the other hand, the basic properties
of frequent groupings as a consensus rule.
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Tree Structured Prognostic Model for HCC
Using the Gene Expression Data
Taerim Lee
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Abstract. A tree-structured method for analyzing censored survival data is attractive for several
reasons. The association between survival time and covariates is easy to interpret even if the covariates are numerous and there are interactions among them. Moreover a tree-structured method using
gene expression data gives additional insight into the role of the covariates. Recent cDNA microarray technology makes it possible to find out large numbers of gene related with human cancers and
to support accurate diagnosis of human cancers according to their several pathological judgements.
Recent progress in both diagnostic and therapeutic technique of hepatocellular carcinoma appears to improve the prognosis. The purpose of this study was designed to evaluate the prognosis of
HCC in relation to treatment methods and their affecting gene and clinical factors by tree structured
model. We could identify a feature set of 44 genes to distinguish the status of HCC and non-tumor
liver tissues.
Our proposed survival tree model shows the genes related with clinical, pathological data and
risk factors of HCC. These findings could be available to predict prognosis of HCC and give valuable information to justify the treatment strategy for clinician.
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Benchmarking Cluster Algorithms
Friedrich Leisch
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Abstract. Benchmark studies are a popular tool to compare the performance of several competing
algorithms for a certain statistical learning problem. We consider the case of comparing partitioning
cluster analysis and use algorithm stability and average within-cluster sum of distances as performance measures. The main objective of this work is to port the general framework by Hothorn
et al. (2005) for the design of benchmark experiments from the classification & regression setting
to cluster analysis. By sampling from the empirical distribution of a given data set and clustering
each of these bootstrap samples, a sample of iid observations of complete partitions is derived. Interesting characteristics of these partitions can then be examined using standard techniques from
exploratory data analysis and inferential statistics, most importantly standard statistical test procedures. To demonstrate the usefulness in practice, the theoretical results are applied to benchmark
studies based on artificial and real world data.
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Nonparametric Inference in Principal Components
Analysis by Using Permutation Tests:
Two Approaches Compared
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Abstract. Principal components analysis (PCA) is a nonparametric method, frequently used to
reduce a large number of observed variables to a smaller number of latent variables, called principal
components. Despite the fact that PCA does not make distributional assumptions and is often used
for exploratory research, it need not be deprived of inferential statistics. For instance, permutation
tests may be applied to establish the statistical significance of elements of the PCA solution without
making traditional statistical assumptions.
Permutation tests involve generating new data sets of the same size as the observed data set
by randomly permuting the observed variables, causing the correlational structure of the data to
be destroyed. For each parameter of interest, a value is calculated from each of the generated data
sets, and all of these values form the null distribution of the parameter. The observed value of the
parameter can then be compared to this null distribution, and p-values can be computed to establish
the significance of the parameter.
When looking at the statistical significance of the PCA solution, we may focus on the variance
accounted for (VAF) by the solution as a whole (indicated by the sum of the eigenvalues of the
principal components), or on the significance of the contribution of separate variables (indicated
by the component loadings). In previous research, both these issues were approached by permuting
all of the variables in a data set simultaneously (Buja and Eyuboglu, 1992). However, we believe
that it is theoretically more sensible to assess the contribution of one variable, given the structure
of the other variables. Then, instead of the data set as a whole, the scores of one single variable
are permuted, while keeping the other variables fixed. In the current study, we compare this new
approach to the approach of Buja and Eyuboglu (1992) by means of an extensive simulation study.
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Abstract. Several non-supervised machine learning methods have been used in the analysis of
gene expression data. Recently, biclustering, a non-supervised approach that performs simultaneous
clustering on the row and column dimensions of the data matrix, has been shown to be remarkably
effective in a variety of applications. The advantages of biclustering (when compared to clustering)
in the discovery of local expression patterns has been extensively studied and documented (Madeira
and Oliveira, 2004). These expression patterns can be used to identify relevant biological processes
possibly involved in regulatory mechanisms. Although, in its general form, biclustering is NPcomplete, in the case of time-series expression data the interesting biclusters can be restricted to
those with contiguous columns leading to a tractable problem.
In this context, we have recently proposed CCC-Biclustering (Madeira and Oliveira, 2005),
an algorithm that finds and reports all maximal contiguous column coherent biclusters (CCCbiclusters) in time linear on the size of the expression matrix by processing a discretized matrix
using string processing techniques based on suffix trees. Each expression pattern shared by a group
of genes in a contiguous subset of time points is a potentially relevant biological process (module). However, discretization may limit the ability of the algorithm to discover biologically relevant
patterns due to the noise inherent to most Microarray experiments. To overcome this problem we
present a new algorithm that finds CCC-biclusters with up to a given number of errors per gene in
the expression pattern that identifies the CCC-bicluster. These errors can, in general, be substitutions
of a symbol in the expression pattern by other symbols in the alphabet (identifying measurement errors), or restricted to the lexicographically closer discretization symbols (identifying discretization
errors).
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Abstract. Species evolution is a complex process comprising a number of important reticulation
mechanisms such as horizontal (i.e. lateral) gene transfer, hybridization, and homoplasie. We describe a new algorithm allowing one to predict and visualize possible gene transfers events. The
proposed algorithm relies either on a metric or topological optimization to estimate the probability
of a horizontal gene transfer between any pair of edges in a species phylogeny. Species classification
will be examined in the framework of the complete and partial gene transfer models.
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Abstract. The different methodologies in Multidimensional Scaling (MDS) are strongly conditioned by the type of input data. The problem of solution evaluation in MDS cannot thus be dissociated of the data characteristics.
The analysis of results in MDS has two perspectives. The first, of a more technical nature, concerns the evaluation of the model’s adjustment in face of the available results (adjustment measures).
A second important aspect is the results interpretability in the data’s origin context. In practice, it
frequently happens that these two perspectives collide, being difficult to achieve a balance between
them.
A preliminary research is proposed in order to study the effects of alternative scales in MDS
unfolding fit measures. An application is used to test the impact of alternative preferences scales.
The application reports the use of MDS unfolding techniques to visualize electoral results.
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Abstract. The motivation for clustering objects on subsets of attributes (COSA) was given by consideration of data where the number of attributes is much larger than the number of objects. Obvious
application is in systems biology (genomics, proteomics, and metabolomics). When we have a large
numbers of attributes, objects might cluster on some attributes, and be far apart on all others. Common data analysis approaches in systems biology are to cluster the attributes first, and only after
having reduced the original many-attribute data set to a much smaller one, one tries to cluster the
objects. The problem here, of course, is that we would like to select those attributes that discriminate
most among the objects (so we have to do this while regarding all attributes multivariately), and it
is usually not good enough to inspect each attribute univariately. Therefore, two tasks have to be
carried out simultaneously: cluster the objects into homogeneous groups, while selecting different
subsets of variables (one for each group of objects). The attribute subset for any discovered group
may be completely, partially or nonoverlapping with those for other groups. The notorious local
optima problem is dealt with by starting with the inverse exponential mean (rather than the arithmetic mean) of the separate attribute distances. By using a homotopy strategy, the algorithm creates
a smooth transition of the inverse exponential distance to the mean of the ordinary Euclidean distances over attributes. New insight will be presented for the homotopy strategy, and the weights that
are crucial in the COSA procedure but that were rather underexposed as diagnostics in the original
paper.
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Empirical Study on the ICMP Traffic Data
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Abstract. The Internet has become one of our life infrastructures. We wish we could utilize it
through the ideal condition, say, enough network speed without any stress. However, we often realize slow accesses and sometimes tend to offer a complaint to an Internet Service Provider because
we know that there are few operations to seek for this kind of problems.
A group of Internet operators in Japan is challenging to improve the effectiveness and quality
about the Internet they provide to the customers. They have been collecting the periodical response
time data, generated artificially. Their size is very huge, however, the data are very attractive for
us since they have some interesting features. For example, the response time is not proportional to
the real distance between hosts. There are many outliers in the data since some responses are much
delayed due to heavy traffic jams and network incidents, e.g. invalid access, virus affection, Denial
of Service, etc.
In this study, we apply some multivariate data analysis methods, including Functional Data
Analysis technique to the data.
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Clustering in Different Perspectives:
How Many Clusters are There?
Boris Mirkin
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Abstract. This talk is an attempt at structuring and systematising the development of clustering
as a discipline. As the attendants to this conference are well aware, clustering is devoted to finding
and describing cohesive or similar or homogeneous parts in data, the clusters. Common clustering
structures are: partition, hierarchy, and a single cluster. Among distinguishable goals of clustering
are data structuring, data describing, data generalizing, associating aspects, and information visualising.
At least four different frameworks can be distingushed in the literature on clustering as a data
analysis discipline: classical statistics, machine learning, data mining, and knowledge discovery.
In classical statistics, clustering is a method to fit a prespecified probabilistic model of the data
generating mechanism. In machine learning, clustering is a tool for prediction. In data mining,
clustering is a tool for finding patterns and regularities within the data. In knowledge discovery,
clustering is a tool for updating, correcting and extending the existing knowledge; in this regard,
clustering is but empirical classification.
Different frameworks may lead to different views on the same issues such as that of the optimal
number of clusters. This is a very much important question in the classical statistics perspective and
it is of minor importance in the knowledge discovery perspective.
The talk will focus on the data mining and knowledge discovery perspectives.
In data mining, the author advocates the so-called data recovery paradigm as described in
(Mirkin 2005). A model for K-Means clustering within this paradigm leads to the concept of most
contributing (anomalous) clusters, which can be used for addressing the issue of the number of clusters in several ways. One of them is restricting the user with significant clusters only (incomplete
clustering) and another is the so-called intelligent K-Means, iK-Means (Mirkin 2005), to follow
the one-by-one strategy of the principal component analysis for initialising the clustering process.
In our experiments with Gaussian-mixture generated data, in many cases, iK-Means is the only
winner among eight different procedures for determining K in K-Means, or, in other cases, trailing
closely behind the other winners, the Kaufman-Rousseeeuw’s silhouette width based approach or
Hartigan’s index based method.
In the knowledge discovery perspective, the number of clusters is to be determined according to
the criterion of consistency with the knowledge of the domain. This approach is yet to be developed.
We present a real-world example of the evolutionary analysis of protein families, in which the level
of aggregation is determined with a two-step process. At the first step, the existing knowledge of
protein function is utilised. The second, fine-tuning, step, involves the knowledge obtained from the
aggregated protein families.

References
B. Mirkin (2005) Clustering for Data Mining: A Data Recovery Approach. Chapman and Hall/CRC.

117

Keywords
CLASSICAL CLUSTERING, DATA RECOVERY CLUSTERING, NUMBER OF
CLUSTERS, INTERPRETATION

118

How Factorial Techniques Can Support
Translation Processes in the Web Era
Michelangelo Misuraca
Dipartimento di Matematica e Statistica, Università “Federico II”,
Via Cinthia - Complesso Monte S.Angelo, 80126 Napoli, Italy

Abstract. The approach to information sources has deeply modified in the Web era, compared
with traditional media. It is possible to consider both a wider information diffusion (from a social, cultural and geographic viewpoint) and a differentiation of contents, relating to the subjective
knowledge requirements.
Frequently it is possible to obtain sets of documents translated into different languages, known
as multilingual corpora. In particular we have parallel corpora when the translation mate is an
exact translation (e.g. United Nations or EU multilingual corpora), and comparable corpora when
the translation mate is an approximate translation (e.g. e-documents on Internet).
The analysis of multilingual corpora has been discussed both in Textual Statistics (TS) and
in Text Mining (TM). Particularly in TS has been faced up to deal with open-ended questions in
multinational surveys (Lebart 1998); in TM has been faced up to develop language-independent
representations of terms, in the frame of natural language and machine translation applications
(Grefenstette, 1998).
Factorial techniques, as Latent Semantic Indexing or Correspondence Analysis, allow to graphically visualize the similarities/dissimilarities of documents in terms of used vocabulary, by using
different kind of metrics. This paper aims at reviewing the problem of applying Procrustes rotations
for comparing two corpora in different languages (Balbi and Misuraca, 2005, 2006), for evaluating
the translation process in a Textual Data Analysis framework.
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Abstract. In this paper, we deal with functional clustering. We have studied clustering methods for
functional data including functional single linkage, functional k-means. There are two frameworks
on functional clustering; results of functional clustering depended on the arguments or not. If we
adopt the former framework, we can get groups of the objects with the methods. The result is not
functional. Functional clustering methods under the latter framework produce functional grouping.
Of course, which framework is better depends upon the functional data. We define a degree of the
difference between two results: groups of objects and functional grouping of objects. The degree is
useful for evaluating the results of functional clustering.
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Guidelines from Benchmarking Studies
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Abstract. Although not yet general practice data resampling (Lunneborg, 2000) is increasingly
considered relevant in post-genomic (e.g., microarray) data analysis (cf. Michiels et al., 2005).
Processing of many resamples multiplies the computation time. The user must choose among qualitatively different resampling schemes, where some have a crucial control parameter. Hence, the
possible systematic error of this step that influences subsequent classification or modelling stages is
of interest. However, related theoretical considerations and empirical results are sparse or lacking
(as for unsupervised learning). We summarize a benchmark study of resampling performance in a
clustering framework (Möller and Radke, 2006). Novel ideas for optimized resampling control are
presented with results of microarray-based tumor class discovery. From this work clues are derived
to configuring future applications.
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Abstract. There are significant differences among European Union regions, which have been even
heightened due to the recent enlargement in 2004. This paper aims to analyse this diversity and proposes a classification of European Regions that is adjusted to the different axes of socio-economic
development and simultaneously is useful for the European regional policy purposes. The data used
in this paper was published by the Eurostat and corresponds to the main statistical indicators of
NUTS2 regions in the EU. Exploratory factor analysis was used to identify a smaller set of development dimensions. To search for groups of regions hierarchical and non-hierarchical clustering
procedures were carried out on the factor scores. This methodology allowed the identification of
clusters of socio-economic similarity which are confronted with the classes considered in the financial proposal of the European Commission (EC) for the period 2007–2013. It was found that
each of the two main groups of the EC classification, convergence regions and competitiveness and
employment regions, comprises at least two significantly different groups of regions, which differ
not only by their average income but also by other indicators. The two other groups, phasing-in and
phasing-out regions, also seem to lack homogeneity, being spread through different clusters.
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Finding Meaningful and Stable Clusters
Using Local Cluster Analysis
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Abstract. Let us consider the problem of finding clusters in a heterogeneous, high-dimensional
setting. Typically, a cluster analysis model is applied to reach this aim. As a result, often ten or
more clusters are detected in a heterogeneous data set. Usually, one can observe that the clusters
have a quite different stability. Some of them are very stable. Thus, they can be reproduced and
confirmed to a high degree, for instance, by simulations based on random resampling techniques.
They are both homogeneous inside and well separated from each other. Moreover, sometimes they
are located far away from the main body of the data like outliers. On the other side, hidden and tight
neighboring clusters are more difficult to detect and they cannot be reproduced to a high degree.
The idea of this paper is to perform local clusterings subsequent to the usual cluster analysis.
Here the following two main questions arise. Is it possible to improve the stability of some of the
clusters? Are there new clusters that are not yet detected by global clustering? The paper presents
a methodology for such an iterative clustering that can be a useful tool in discovering stable and
meaningful clusters. To define stability with respect to individual clusters, measures of correspondence between subsets of some finte set are used. This is the middle part of a three level build-in
validation of stability (Mucha (2004)). The proposed methodology is used successfully in the field
of archaeometry. Here, without loss of generality, it is applied to hierarchical cluster analysis. The
improvements of local cluster analysis will be illustrated by means of multivariate graphics.
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Abstract. We describe an empirical approach to evaluating similarity measures for the comparision
of melodies. The approach taken here is based on a comparision of a variety of algorithmic similarity measures with experimentally gathered rating data from human music experts. First we give an
overview of melodic similarity measures found in the literature and sketch a general construction
scheme. Next we present our experimental setting and summarize the main results, along with the
construction of an optimised measure on the basis of a linear model. In the following section we
extensively discuss the nature of similarity and distance measures for melodies and other musical
material by comparision of human and algorithmic approaches. We claim that the concept of ‘similarity’ is more adequate for cognitive processes as opposed to the notion of ‘distance’. Futhermore,
we point out that there exists a high context-dependency of human similarity judgments, although in
a given context judgments of human experts reveal high inter- and intra-personal reliability, whichs
makes algorithmic modelling an fairly successful enterprise.
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Ultrametrics in Data Analysis, Quantum Physics,
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Abstract. An ultrametric or tree distance is used in hierarchical clustering. P-adic algebra, expressing ultrametric topology, is used in the physics of the early Universe, and in quantum statistics. In
semantic analysis, spherically complete ultrametric spaces play an important role in the proof of
computability of recursive systems.
Recent applications to data analysis have included: (i) computational implications of pervasive ultrametricity resulting from sparse and possibly high-dimensional spaces; (ii) textual analysis
based on inherent, local hierarchical structure; (iii) time series analysis, again based on inherent,
local hierarchical structure; and (iv) new algorithms for search and matching in high dimensional
massive data sets.
We will review recent progress in this interface area and show how it leads to new insights on
information-computation.
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Abstract. The basic principle of block clustering methods is to make permutations of a set of
objects I and a set of variables J in order to construct a correspondence structure on I × J. The
advantage of such methods is that they distill data matrix into a simpler data matrix having the
same structure. Moreover, they process large data sets as far less computation is required than for
processing the two sets I and J separately.
Knowing that the use of the models of mixture is of a great interest in classification, we have
recently proposed a mixture model taking into account the block clustering problem on the both
sets. We have developed the block EM algorithm as part of the maximum likelihood and fuzzy
approaches (Govaert and Nadif, 2005), and the block CEM algorithm as part of the classification
maximum likelihood approach (Govaert and Nadif, 2003). These algorithms are based on the alternated application of EM or CEM on intermediate data matrices. These methods have several
advantages, for example, they generalize classical methods on binary and contingency table proposed by Govaert (1984) and offer new methods more adapted on real data. We will discus their
bheaviour from synthetic data and study their performance on real data.

References
GOVAERT G., NADIF, M.: An EM algorithm for the block mixture model, IEEE Transactions on
Pattern Analysis and Machine Intelligence, (2005) 643-647.
GOVAERT G., NADIF, M.: Fuzzy clustering to estimate the parameters of block mixture models,
Soft Computing, 10(5),(2006) 415-422.
GOVAERT G., NADIF M.: Clustering with Block Mixture Models, Pattern Recognition, 36, (2003)
463-473.
GOVAERT, G.: Algorithme de classification d’un tableau de contingence, in Data analysis and
informatics 3, E. Diday et al., eds, North-Holland, Amsterdam, (1984) 223-236.

Keywords
CLUSTERING, MIXTURE MODELS, EM ALGORITHM

126

Career Mobility over the Life Course
among Women in Japan
Miki Nakai
Department of Social Sciences, College of Social Sciences, Ritsumeikan University, 56-1 Toji-in
Kitamachi, Kyoto 603-8577 Japan

Abstract. The aim of the present paper is to examine the career dynamics among women in Japan.
Asymmetric multidimensional scaling is used to develop better understanding of the mechanisms
by which intragenerational job mobility occurs, especially women’s early and mid-career changes
in career mobility. Utilizing the data from the nationally representative survey in Japan in 1995,
occupational mobility tables between specific ages at intervals of five, ten and twenty years for each
woman are analyzed so that we can find out the cumulative effects of career shift on women’s career
development over the life course, as well as opportunity structures in labour market. Result reveals
that transition among occupational categories varies according to the organizational environments
in which the women participate and their life stages. Results also suggest that asymmetric career
mobility increase in women’s mid-career over time, specifically in their late 30s and early 40s,
suggesting that introduction of appropriate measures related to work-life balance, especially in small
organizations, and mid-career professional training among women at earlier stage after motherhood
seem to be necessary to utilize more of female workforce in the era of gender equality.
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Abstract. A new approach to the binary classification task is proposed, called: Support Hyperplanes (SH). In the linearly separable case, a point lies on the SH class-separating surface if the
following three conditions are met: (1) the point is equally distant from two hyperplanes; (2) these
two hyperplanes are consistent with the data; and (3) the distance from the point to (any) one of the
hyperplanes is maximal.
One way to view SH is as a generalization of the state-of-art Support Vector Machines (SVM).
In SVM classification, a point lies on the SVM class-separating surface if in addition to the three
SH conditions, a fourth one is added, namely: (4) the two hyperplanes should be parallel. SH can
be extended to handle the linearly non-separable case by means of kernels and/or introduction of
slack variables. We discuss some theoretical links between SH and other methods such as SVM,
Nearest Neighbor and Version Spaces, and assess the performance of SH on several medium-sized
problems.
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Abstract. In the multicriteria decision aid context, a lot of attention has been paid to assign objects
to predefined ordered or not ordered groups, called respectively ’classes’ or ’categories’. A number
of approaches have been proposed to tackle these problems. These are mainly characterized by the
definition of ’central’ or ’limit’ objects for these groups. To our knowledge, not enough attention has
been paid to elicit ordered groups : to obtain what we will call ’ordered clusters’ (ordered groups of
objects) corresponding to the decision makers preferences (this will be referred as a ’multicriteria
ordered clustering’ problem).
Starting from a pairwise comparison of the objects that have led to a valued preference matrix
without making any assumption about the way these preference degrees have been computed. An
homogeneity and a coherence factor to evaluate the quality of the ordered partition will be defined.
The problem of eliciting ’ordered clusters’ thus will be considered as an optimization problem and
a basic heuristic, inspired by the tabu search, will be presented to solve it. To validate our approach,
we will present our results both on artificial problems and on data related to a financial problem.
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Abstract. Japanese Government and Council for Science and Technology Policy are promoting
"Life Sciences", "Information and Communication Technology", "Environmental Sciences" and
"Nanotechnology and Materials" field as Prioritized Areas on the 2nd Science and Technology
Basic Plan (FY2001-FY2005)[1] under the Science and Technology Basic Low.
The system of Grants-in-Aid for Scientific Research[2] from Ministry of Education, Culture,
Sports, Science and Technology of Japan is one of the oldest ones, which is the funding system for
researchers belonging to universities and institutes in Japan. The fund was allotted to each researcher
by peer review under the application for their own research projects.
In this Grants-in-Aid, it is very interesting to see how the adoption situation of the research of
these prioritized area has changed. We measure strength of a related level each other by comparing
"Field feature keyword" that has been developed so far[3][4] and the research subjects and the
applied detail research fields in the Grants-in-Aid. Especially in this analysis, the relation between
a field related to the genome, a nanotechnology in the prioritized area and the applied research
subjects and their applied detail research fields are examined by using this method, and the secular
distortion of the adoption situation and the mutual relation are examined by using Correspondence
Analysis etc.
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Abstract. In the present study relationships among 47 Japanese prefectures in marriage are analyzed by utilizing the asymmetric cluster analysis (Okada, 2000; Okada and Iwamoto, 1996). The
data analyzed in the present study consist of frequencies of the marriage between any two Japanese
prefectures obtained from a matchmaking service company from 2000 to 2005 (Tanaka, 2005),
which also had been analyzed by the external analysis of the asymmetric multidimensional scaling
(Okada, 2006). The data can be represented as a 47×47 table. The (j, k) element of the table represents the frequency of the marriage where the female comes from prefecture j and the male comes
from prefecture k. The total number of the marriage is 10,115. A dendrogram of the prefectures
is obtained from the analysis. The dendrogram of the asymmetric cluster analysis tells that the geographical location among prefectures governs the relationships strongly, which has been ignored
in the asymmetric multidimensional study. Because the asymmetric multidimensional scaling was
done externally by giving the map (location) of the prefectures, we cannot evaluate the effect of the
geographical location of prefectures in the analysis.
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Abstract. The aim of this work is to determine how well criteria designed to help the selection
of the adequate number of mixture components perform in mixture regressions of normal data. We
address this research question based on results of an extensive experimental design. The simulation experiment compares several criteria, including information criteria and classification-based
criteria; we intend to include several criteria not considered in previous studies. Eight data characteristics are manipulated in this full factorial design, namely: true number of segments; mean
separation between segments; number of individuals; number of observations per individual; number of predictors; measurement level of predictors; error variance and minimum segment size. The
performance of the segment retention criteria is evaluated by their success rates; we also investigate
the influence of experimental factors and their levels on success rates.
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Abstract. The research question focuses at a thorough analysis of productivity growth in EU service sectors. Recent studies have drawn attention to the higher growth rates in the USA since the
mid 1990s, particularly in industries that produce ICT, or that make intensive use of ICT technologies. Findings from research into the barriers to productivity in the ICT-intensive industries will be
used to suggest future options for economic policy aimed at higher productivity growth.
As a basic first stage in the analysis, the facts concerning productivity in the EU member states
(and relative to the data on productivity in the US) will be presented. Productivity growth rates for
individual service industries in individual EU member states are calculated, and their development
of the period 1980 to 2002 is observed. In this way the relative strengths of countries in particular
types of service is made transparent.
Following on from the primary description of relevant (ICT-intensive) sectors, causes for the
delayed deployment of ICT in Europe compared to the US since the 1990s and the relative low
growth in productivity will be studied in detail. The expected effects on further liberalisation in the
internal market for services will be assessed. Further research will be conducted on the structure and
policies in those EU member states and branches that do indeed show relatively high productivity
increases, in order to suggest possible actions to be taken in less productive branches. Regional differences in productivity and employment in ICT-intensive branches will be further highlighted and
possible trade-offs between productivity increases and product quality, or between productivity and
employment will be investigated. Special attention will also be given in a part of the report to other
factors that may influence the development of labour productivity in ICT-intensive service sectors.
An output of the analysis will be to list barriers to productivity growth and economic policies that
should be focused on in order to improve productivity.
Central to the analysis is an empirical investigation of the link between ICT investments and
sectoral development over time of productivity and employment in the EU member states (where
data is available) and in the USA. Based on the quantitative results it will be possible to estimate
the effects of the completion of the internal market for services. The role of other factors (e.g.
Innovation, infrastructure, degree of privatisation) will be discussed on the basis of current literature.
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Abstract. Cluster analysis is the automated search for groups of related observations in a dataset.
Model-based clustering bases cluster analysis on a finite mixture probabilistic model, allowing inference to be put on a formal statistical basis. This leads to maximum likelihood and Bayesian
estimation of the model parameters, assessment of uncertainty about group classifications, formal
inference about the number of groups present and the best clustering models, as well as robust
methods for dealing with outliers.
I will describe a method for deciding which variables should be used for clustering. This recasts
the variable selection problem as a model selection one, leading to a solution based on approximate
Bayes factors. In experiments, we found that removing irrelevant variables often improved performance, and led to more parsimonious clustering models and easier visualization of results.
I will also describe the application of model-based clustering to social network data. Network
models describe ties among interacting units or actors. Network data often exhibit transitivity, meaning that two actors that have ties to a third actor are more likely to be tied than actors that do not,
homophily by attributes, meaning that actors with similar values of variables are more likely to
be tied, and clustering. Interest often focuses on finding clusters of actors or ties, and the number
of groups in the data is typically unknown. We propose a new model, the Latent Position Cluster
Model, under which the probability of a tie between two actors depends on the distance between
them in an unobserved Euclidean “social space,” and the actors’ locations in the latent social space
arise from a mixture of distributions, each one corresponding to a cluster. It models transitivity,
homophily by attributes and clustering simultaneously, and does not require the number of clusters
to be known. The model makes it easy to simulate realistic networks with clustering, potentially
useful as inputs to models of more complex systems of which the network is part, such as epidemic
models of infectious disease.
This is joint work with Nema Dean, Mark Handcock, Jeremy Tantrum and Chris Fraley.
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Abstract. Progress in knowledge discovery and clustering Large Databases has raised the necessity of visualizing sets of data on an aggregated form (Symbolic data). In this paper we propose
pyramidal and hierarchical clustering software (SPHICS) which is based on an agglomerative clustering algorithm. Given a set to be clustered (Symbolic or classical data), we place each unit on a
node of a grid. The aim of SPHICS (Spatial Pyramidal and HIerarchical Clustering Software), is
to find homogeneous overlapped subsets (the pyramidal case) or non-overlapped ones (hierarchical
case). As input data our software accepts XML, SDS (Symbolic SODAS data format), or native
classical data, and uses several kinds of dissimilarity measures which change according to the type
of data, for example Hausdorff, Euclidian, Manhattan , Minkowsky for interval and numerical data,
Khi square, de Carvalho , L1-Norm for categorical, histograms, diagrams and non-numerical data.
For the representation of the results we use spatial graphical and interactive tools using the OpenGL
library, zoom, rotation, histograms of contribution of variables. Finally we compare the grid and its
associated spatial clustering produced by our software to the grid produced by the Self Organizing
Maps of Kohonen.
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Abstract. All the clustering methods try to reach the same goal : to establish whether or not objects
of given set fall naturally into groups (or classes, or clusters) such that objects in the same group
are similar to one another and different from objects in other groups. Hierarchical agglomerative
clustering provides a wide family of clustering methods. They perform as follow. At the start, all
the objects form their own singleton classes. Then at each step, the most similar pair of existing
classes are merged.The process stops when it only remains a single class containing all objects.
The crucial problem with agglomerative methods lies in choosing the right way to define the
dissimilarity between objects and between classes. Traditional methods based on euclidean or mahalanobis distances are not efficient nor reasonable when the dimension grows.
We propose a new and very original way to define the dissimilarity between objects. We postulate that the dissimilarity between objects must depend on the Lebesgue measure of the hypervolume
sustended by the multidimensional density between objects. To avoid computational problems, two
objects will be said to be similar if all the sustended areas (on each axes) between the respective
coordinates of the two objects are small. In this case indeed, the hypervolume sustended by the
multidimensional density will be small. This assertion not reversible.
Using this original dissimilarity measure, a new agglomerative clustering algorithm was developped. At the same time, the new dissimilarity measure was combined with a k nearest neighboor
algorithm and a new discriminant analysis algorithm was achieved.
The clustering algorithm and the discriminant analysis one were applied with succes in the two
following domains : the early prediction of entreprise bankruptcy and the image analysis. In some
cases , stratification before discriminant analysis carried out a 20% gain of well classified data.
We present here this new efficient rule which can be said ’counter-intuitive’. We developp why
this dissimilarity seems to be natural and we define it. We also explain how empirical distribution
functions can be used to make considerable computational improvements. As examples, we show
how the new clustering algorithm can be applied to interval data when the middle and half-lenght
representation is used.
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Abstract. In many applications principal component analysis is applied before clustering to reduce
the dimension of the data. This sequential procedure, named “tandem analysis", has been criticized
by several authors (see for example Chang, 1983), because the reduction step could remove some
information about the clustering structure of the data. To overcome this problem, some authors proposed methodologies for simultaneous reduction and clustering of two-way data in the context of
the least squares approach (Bock, 1987; De Soete & Carroll, 1994; Vichi & Kiers, 2001).
In this paper those proposals are compared with the sequential procedures and reinterpreted as
simultaneous versions of them. They are also analyzed and compared from an empirical and theoretical point of view. From the comparisons emerges the possibility to build a unique loss function
able to fit models ranging from k-means to principal component analysis passing trough several new
and old simultaneous models.
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Abstract. Research objects can be for example companies, households or other units. Their activities or functioning are characterized by participation structure ratios which can reflect the production
participation of individual goods in overall production or the expenses structure of households etc.
Each object is characterized by the same number, the same type of participation structure ratios.
The entropy concept can be determined by the following formula:
He = −Σi pi log2 pi
where pi means sequence structure ratio. Each object of research has its own determined empirical
entropy value: He . The top limit which He can reach is determined by:
Hmax = log2 n
where n-number of structure ratios. The so-called grouping interval (k) is determined by the following formula:
max He −min He
k=
n
To the first group will belong the objects which empirical entropy is not higher than: min He +
k; to the second than: min He + 2k; to the third: min He + 3k, etc. This methods is illustrated
by poster presentation with reference to 12 hypothetical objects where each one is determined by
four structure index. In consequence four groups of objects were separated. In the first group three
objects were included. In the second four. In the third three and in the last: two.
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Abstract. The identification of social groups remains one of the main analytical themes in the
analysis of social networks and, in more general terms, in the study of social organization. Traditional network approaches to group identification encounter a variety of problems when the data to
be analyzed involve two-mode networks, i.e., relations between two distinct sets of objects with no
reflexive relation allowed within each set. In this paper we propose a relatively novel approach to
the recognition and identification of social groups in data generated by network-based processes in
the context of two-mode networks. Our approach is based on a family of learning algorithms called
Support Vector Machines (SVM). The analytical framework provided by SVM provides a flexible
statistical environment to solve classification tasks, and to reframe regression and density estimation
problems. We explore the relative merits of our approach to the analysis of social networks in the
context of the well known “Southern women” (SW) data set collected by Davis Gardner and Gardner. We compare our results with those that have been produced by different analytical approaches.
We show that our method, which acts as a data-independent preprocessing step, is able to reduce the
complexity of the clustering problem enabling the application of simpler configurations of common
algorithms.
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Abstract. The obtention of a set of homogeneous classes of pages according to the browsing patterns identified in web server log files can be very useful for the analysis of organization of the site
and of its adequacy to user needs. Such a set of homogeneous classes is often obtained from a dissimilarity measure between the visited pages defined via the visits extracted from the logs. There are
however many possibilities for defined such a measure. This paper presents an analysis of different
dissimilarity measures based on the comparison between the semantic structure of the site identified by experts and the clustering constructed with standard algorithms applied to the dissimilarity
matrices generated by the chosen measures.
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Abstract. In many countries labour market policy has to deal with fairly large and persistent regional labour market disparities. In the case of Germany, parts of the country are affected by a deep
unemployment crisis whereas others show nearly full employment. Since these disparities cannot
be reduced to only one dimension a classification system of labour markets was developed. The criterion of this system was the identification of the "regional disadvantage" for the success of labour
market policy. This new classification is at the level of districts (NUTS 3 regions).
To optimise the results a two-step classification method was applied. The first step included
regression analyses to identify the exogenous determinants of the success of labour market policy.
In the second step, different types of labour markets are determined from a specific variant of
cluster analysis which used the weighted variables identified as significant in the first step. This
classification is used in the Federal Employment Agency for benchmarking reasons. Besides that,
the new classification obtained could also be employed in research, for example in the evaluation of
labour market policy.
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Assumptions Behind the Statistics
In Authorship Attribution Studies:
A Search for Valid Tests
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Abstract. Controversy surrounds the methodology used in non-traditional authorship attribution
studies (those studies that make use of the computer, stylistics, and statistics). (RUDMAN, 1998)
(RUDMAN, 2003) One problem is that many of the most commonly used statistical tests have assumptions about the input data that do not hold for the primary data of these attribution studies, the
textual data itself (e.g. normal distributions, randomness, independence). “...inappropriate statistical
methods.... In particular, asymtotic normality assumptions have been used unjustifiably, leading to
flawed results.” (DUNNING, p. 61) (See also CLAYMAN, p. 386) “Assumptions such as the binomiality of word counts or the independence of several variables chosen as markers need checking.”
(MOSTELLER and WALLACE, p. 280)
This paper looks at some of the more frequently used tests (e.g. chi-square) and then at the
questions, “Are there assumptions behind various tests that do not appear in the studies?” and “Does
the use of statistical tests whose assumptions are not met invalidate the results?” After presenting the
disagreements in the literature, I hope to engage the house in discussing and coming to a consensus
on these disagreements.
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Abstract. The Poisson regression is the basic framework to deal with count data. An overwhelming property of this model is equaldispersion.
Likelihood-based smothers were founded on the penalized likelihood concept. Then was suggested
the local likelihood concept which bring about a more robust and smoother estimator and extended
the nonparametric regression analysis to maximum likelihood-based regression models. Later on
this concept was extended to the kernel smoothing and local polynomial kernel regression framework.
A local maximum likelihood estimator based on Poisson regression is presented as well as its asymptotic bias, variance and distribution. This semi-parametric estimator is intended to be an alternative to the Poisson and Zero-inflated Poisson regression models that does not depend on regularity
conditions and model specification accuracy. Some simulation results are presented based on Poisson and zero-inflated Poisson simulated data as well as some real data cases.
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Clustering for Mixed Data Using Sphereical
Representation
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Abstract. In the data whose attribute values can be mixed binary and continuous (say mixed data),
traditional cluster analysis has the problem in mixture of the distance between binary data and the
distance between continuous data. The author has been proposed a transformation binary data into
a directional data (spherical representation of binary data), in the previous conference, from the
considerations of the similarity measures and the natural definition of the descriptive measures.
Additionally, in this report, we propose the method for spherical representation of q-dimensional
continuous data such that the q-dimensional spherical distance relation correspond to the distance
relation between continuous data as much as possible. In this case, the region of the q-dimensional
sphere is confine to positive quadrant. Then the original region of q-dimensional continuous data
should be scaling properly (scaling up or down) This method is basically identical with the metric
multidimensional scaling on a sphere.
Then, the mixed data are represented on the sphere, that is, an object whose attributes takes mixed
values is represented as a directional data. Using the descriptive measures on a sphere, we can execute usual k-means method for mixed data. Finally, the performance of this clustering is evaluated
by the concrete data.
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Abstract. Clustering time–course microarray data is an important tool to find co–regulated genes
and groups of genes with similar temporal or spacial expression patterns. Depending on the distance
measure and cluster algorithm used different kinds of clusters will be found.
In a simulation study on various datasets the influence of cluster algorithm and distance measure used is investigated. The quality–based cluster algorithm QT–Clust (Heyer et al. (1999)) is
compared to a stochastic variant of the original algorithm (Leisch (2006)) using different distance
measures. For that purpose the stability and sum of within cluster distances are evaluated. Finally
stochastic QT–Clust is compared to the well–known k–means algorithm. The main focus is not to
find the "best" combination of cluster algorithm and distance measure but to get a deeper understanding for what is going on when different methods are used.

References
HEYER, L.J., KRUGLYAK, S. and YOOSEPH, S. (1999): Exploring Expression Data: Identification and Analysis of Coexpressed Genes. Genome Research, 9, 1106-1115.
LEISCH, F. (2006): A Toolbox for K-Centroids Cluster Analysis. Computational Statistics and
Data Analysis, Accepted for publication.

Keywords
CLUSTER ANALYSIS, DISTANCE MEASURES, TIME–COURSE MICROARRAY
DATA

146

Revealing the Nature of Interactions
in Two-Way Two-Mode Data
by Constrained Simultaneous Clustering Models
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Abstract. In several domains of science, researchers often deal with two-way two-mode data that
are considered to be values of a criterion variable, for all combinations of the levels of two categorical predictor variables. A major challenge then is to capture the nature of the interaction between the
row and column variables in the prediction of the criterion. In this context the distinction between
several, qualitatively different, types of interactions can be most relevant, including that between
disordinal, single ordinal and double ordinal interactions (Mokken & Lewis, 1982, Hager & Westermann, 1983). The identification of the exact nature of the interaction, however, often is troubled
by the complexity of the data (usually the number of rows and/or columns is large). In this paper,
we will discuss constrained versions of a recently introduced two-mode clustering model (Schepers
& Van Mechelen, 2005) that implies a categorical reduction of both the rows and the columns of a
data matrix, the constraints being such that different types of (dis)ordinal interactions can be captured. By comparing the fit of models that include different constraints, the nature of the interaction
present in the data may be revealed.
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Abstract. Social bookmark tools are rapidly emerging on the Web. In such systems users are setting up lightweight conceptual structures called folksonomies. These systems provide currently
relatively few structure. We discuss in this paper, how association rule mining can be adopted to
analyze and structure folksonomies, and how the results can be used for ontology learning and supporting emergent semantics. We demonstrate our approach on a large scale dataset stemming from
an online system.

Keywords
FOLKSONOMIES, SOCIAL BOOKMARK SYSTEMS, TAGGING, DATA MINING,
ASSOCIATION RULES, EMERGENT SEMANTICS, ONTOLOGY LEARNING, WEB
MINING

148

Classification in Marketing Science
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Abstract. Pawlak (1982) claims that knowledge by itself is deep-seated in the classificatory abilities of human beings in the domain of marketing science.
This paper explores the role of clustering and classification algorithms in marketing beyond the
prominent application of market segmentation (c.f. Wagner et al. (2005)). The study is based on
a sample of more than 1,900 articles chosen from international academic marketing journals. We
apply a hierarchical self organizing map and a bi-secting k-means (cf. Scholz and Decker (2005)) for
text classification to show the relation between the use of cluster algorithms and the implications for
practitioners argued in the above articles. Moreover, we evaluate the clusters by means of annotating
quality ratings of documents assigned to each cluster.
The study highlights the application gaps of classification and clustering with respect to different areas of marketing science and, therefore, hints to weak empirical foundations. Implications for
the marketing education (cf. Wagner (2005)) are drawn, which are relevant for both, the students
when choosing their courses and the lecturers when designing or updating their course offers.
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Generalisation Analysis as a Foundation for Classification
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Abstract. The presentation will review frequentist approaches to assessing the performance of
classifiers on new data. This provides a statistical view that rests on the relatively agnostic assumption that data are drawn independently from an unknown but fixed distribution. The analysis is
concerned with assessing the generalisation, that is the performance of a classifier on unseen data
drawn from the same distribution. The implications of these results for well-known learning algorithms such as Support Vector Machines will be reviewed. Extensions of the approach to subspace
methods such as (kernel) principal components analysis will be discussed as well as some results
for clustering algorithms. In both cases we are again concerned with the usefulness of the deduced
simplifications when handling new data. The emphasis will be on the framework that the analysis
provides for designing principled algorithms that infer underlying structure from samples of data.
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Interpoint Distances
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Vorobjevy Gory, MSU, Moscow, Russia
Abstract. Let independent observations x1 , . . . , xn ∈ Q ⊆ Rp , p ≥ 1, in domain Q have distribution absolutely continuous with respect to the Lebesque measure. Then interpoint distances
rα,β = kxα − xβ k, α < β = 2, . . . , n, between them are asymptotically (when n → ∞) pairwise
independent.
The fact formulated above was proved by the author. It gives possibility to consider interpoint
distances instead of points and so to increase the sample size in n/2 times in some problems that
can be reduced to interpoint distances. To such problems belong the goodness–of–fit tests, problems
of classification and mathematical prediction of strong earthquakes. Solutions constructed with the
help of interpoint distances are much more precise than solutions using points themselves.
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Theory of Stable Estimation
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Abstract. Let independent random variables x1 , . . . , xn ∈ X ⊂ R1 have the probability density
function (pdf) f := f (x, θ) dependent on unknown parameter θ that ought to be stably estimated.
The minimum contrast estimator θ̂ is solution of the equation
Σψ(xi , θ̂) = 0,

(1)
√
where ψ(·) is the score function. The limit distribution of n(θ − θ̂) is normal N (0, V (f, ψ)),
where asymptotic variance
V (f, ψ) = E ψ 2 (x, θ)/[E ψ̇(x, θ)]2
and ψ̇(x, θ) = (∂/∂θ)ψ(x, θ).
The Lagrange derivative of the variance with respect to pdf can be a measure of instability of
the estimator. It has minimum W∗ at the estimator of maximum stability with score function
ψ∗ (x, θ) = c (∂/∂θ)f (x, θ) + βf (x, θ),

β : E ψ∗ = 0.

The ratio stbθ = W∗ /W (f, ψ) is called stability of estimator θ̂ from (1), it varies from zero to one.
Considering two characteristics of an estimator, its efficiency and stability, we can choose an
estimator with good both characteristics. Such is the radical estimator that has the score function

ψr (x, θ) = [(∂/∂θ) log f (x, θ) + β]

p
f (x, θ),

β : E ψr = 0.

Functional

Z
p
R(f, ψ) = [ ψ 2 (x, θ) f (x, θ) dx]/[E ψ̇(x, θ)]2
X

reaches its minimum R∗ at the radical estimator. Radicalness of an estimator from (1) radθ̂ =
R∗ /R(f, ψ) is a convenient measure of estimator applied utility.
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Abstract. Using some concepts of graph theory, we propose a new hierarchical clustering method,
where the dissimilarity measure between clusters is based on an index of evaluation of the relative
isolation between clusters. Let Ω = {x1 , x2 , . . . , xn } be the data set of n elements to be clustered.
We define the graph G(V, E) on the data set, assigning to each vertex of V an element of the data
set and there is an edge joining two different vertices of the graph if their dissimilarity is greater
than some control parameter. Let C1 , C2 , . . . , Ck be k disjoint clusters and let |Ci | = ni , the number of elements of cluster Ci , for i = 1, . . . , k. The index of evaluation of the relative isolation
between clusters, ∆ij , measures the isolation between two clusters of a partition and is given by:
P
C
C
∆ij = ni nj − v∈Ci dGj (v) where dGj (v) is the degree of vertex v ∈ Ci as concerns cluster
Cj .
This relative isolation index between clusters may be used to define a dissimilarity measure between clusters. We define δ(Ci , Cj ) as a dissimilarity measure between clusters as: δ(Ci , Cj ) =

if i = j
0



where ∆ij is the relative isolation index between clusters Ci e Cj . Using
∆

 1 − ij if i 6= j
ni nj
this dissimilarity measure as aggregation index, we define a new ascending hierarchical clustering
algorithm. In particular, this dissimilarity between clusters is used to define a hierarchical based optimization of the clustering method proposed in BRÁS SILVA, H. et.al.. This approach is illustrated
by some simulated and real examples.
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Using MCMC as a Stochastic Optimization Procedure
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Abstract. Based on a model of Davy and Godsill (2002) we describe a general model for time
series from monophonic musical sound to estimate the pitch. The model is a hierarchical Bayes
Model which will be estimated with MCMC methods. All the parameters and their prior distributions are motivated individually. For parameter estimation an MCMC based stochastic optimization
is introduced. In a simulation study it will be looked for the best implementation of the optimization
procedure.
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Abstract. Psychological tests often consist of items that can be meaningfully classified in subtests.
Confirmatory factor analysis is an often used method to verify whether or not an expected classification is supported by the observed data. Frequently, the expected classification is not supported
by the data, meaning that the classification used is probably incorrect. Researchers then often want
to adjust the currently used classification such that a different classification of items in subtests is
obtained which is supported by the data.
In the current study, two confirmatory factor analysis methods are compared on the quality of
their suggestions to adjust incorrect classifications. Of the two methods, the confirmatory common
factor method is the most often used in practice. However, previous research reported a poor quality
of the suggested adjustments provided by this method. Therefore, this method will be compared
with a less often used but promising method, the oblique multiple group method. To investigate
the quality of the suggestions by these methods, simulated data were constructed for which the
ŞcorrectŤ classification was known. After using an incorrect classification on the data, it was investigated whether or not the adjustments suggested by both methods resulted in the recovery of the
ŞcorrectŤ classification.
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The Classification of Journals in Citation Database
of Japanese Papers (CJP) by Keyword Analysis
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Abstract. For policy analyses or research evaluation, citation database is a useful tool and its information about the size or impact of R &D activity in scientific disciplines or fields is especially
essential sometime. In this study, a new scheme for subject classification of source journals in Citation Database of Japanese Papers (CJP) by keyword analysis is described that could update old
classification which has been used several decades and does somewhat not suit the on-going situation. CJP is produced by National Institute of Informatics (NII), Japan, and contains 916,735 papers
from approximately 1590 Japanese academic society journals in science, engineering, agriculture
and medicine during 1995-2004. In this study, we make a collection of characteristic keywords
of each journal based on authorsÕ keywords of each paper appeared in that journal. By comparing characteristic keyword groups of the journals, we reckon the similarities between journals and
classify journals furthermore. At the same time, we apply the same approach to specify the characteristic keywords of each research field used for the Grants-in-Aid for Scientific Research in Japan,
and classify the journals of CJP into research categories of the Grants-in-Aid. The results will be
shown and discussed further. We expect this classification scheme to allow journals in CJP or other
databases to be classified rapidly and transparently, for changes in their research level with time.

References
M. NEGISHI, Y. SUN, K. SHIGI (2004): Citation database for Japanese papers: a new bibliometric
tool for Japanese academic society. Scientometrics, Vol.60, No.3, pp.333–351.
Y. SUN, M. NISHIZAWA (2002): Investigation into Genome-related Research at Japanese Universities by Keyword Analysis. the 8th Conference of the International Federation of Classification Societies Societies on Data Science Classification and Related Methods. Cracow, Poland:
IFCS 2002, July 16-19, p.171.

Keywords
CITATION DATABASE, SOURCE JOURNAL, CLASSIFICATION, KEYWORD
ANALYSIS

156

Simulation Study of Asymmetric K-Medoids Clustering
Algorithms for Dissimilarity Data
Akinobu Takeuchi1 and Hiroshi Yadohisa2
1

2

Department of Humanities and Social Scicences, Jissen Women’s University,
Tokyo 191-8510, JAPAN
Department of Culture and Information Science, Doshisha University,
Kyoto 610-0349, JAPAN

Abstract. The k-means clustering algorithm is usually used for analyzing multivariate data, which
can be represented in the Euclidean space. On the other hand, the k-medoids clustering algorithm
is proposed for analyzing dissimilarity data that only contains information on the dissimilarities
between objects. The k-medoids algorithm is determined depending on the definitions of the 1)
initial cluster centers, 2) dissimilarity between the object and the cluster center, and 3) determination
of the cluster centers, in the same manner as that for the k-means algorithm.
As an extension of the k-medoids algorithm, Takeuchi and Yadohisa (2006) proposed new
asymmetric k-medoids algorithms for dissimilarity data. The asymmetric algorithms are also defined depending on 1), 2), and 3). In addition, the asymmetry of the data causes to extend an arbitrariness to define the algorithms. In such cases, the dissimilarities between two objects, which is
expressed by the definitions of 1), 2), and 3), are asymmetric; therefore, the definitions of 1), 2),
and 3) should be modified to consider the asymmetry between the objects. In such a situation, the
algorithm can be defined in many ways.
In this paper, we evaluate the asymmetric k-medoids clustering algorithm by simulation studies.
Artificial data are created with a) different types of data dispersion, b) varying numbers of clusters,
and c) different degrees of asymmetry. The criteria for evaluation are i) the sum of the squared error
ratios, ii) Spearman’s rank correlation coefficient, and iii) the cophenetic correlation coefficient for
the asymmetric clustering algorithms.
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Abstract. We analyzed the combinations of drugs used in antiretroviral therapy. Data of drug usage were obtained from 556 Japanese patients with coagulation disorders (Tatsunami et al, 2002)
that were treated between 2000 and 2004. We used numbers of nucleoside reverse transcriptase
(RT) inhibitors (NRTI), non-nucleoside RT inhibitors (NNRTI), and protease inhibitors (PI). Three
dichotomous variables, meaning the usage/non-usage of combined drugs, usage of only NRTs, and
usage of only two drugs, were also included. Variables were subjected to categorical principal component analysis (CATPCA). Annual changes in the pattern of drug combinations were expressed
as scatter plots of object points from CATPCA in bubble charts. A total 40 combination patterns
were identified, and CATPCA extracted four major patterns. A noticeable time-series change was
the increasing usage of one combined drug containing two PIs with two drugs of NRTs. Use of
this combination was not observed in 2000, however, its annual fraction of use from 2001 to 2004
was 2%, 8%, 13% and 14%, respectively. Values of medical markers among patients receiving this
combination in 2004 were satisfactory. No other remarkable changes were observed over the five
years. With increasing applicable drugs, a numerical classification of combination patterns should
prove useful.
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Abstract.
In food authenticity the main concern is whether a food is as described or not. If the food is not what
it claims to be, its actual composition or origin is often of little concern, or the sample would be sent
for further, more expensive and time consuming, testing. As such, a one-sided view of classification
is taken: only one group is of actual interest.
The group of interest is modelled using model-based classification techniques that impose a
parsimonious structure on the covariance matrix. All other observations are modelled as Poisson
noise, as such observations may be from a wide variety of possible groups.
Variable selection is incorporated into the modelling procedure by using 5-fold cross validation
on Brier’s score values. A greedy selection process, whereby the variable with the lowest Brier’s
score is added at each stage, is implemented. This is supplemented by a variable removal process.
A one-sided approach as described above gives sufficient flexibility when samples from outside
the group of interest may be extremely diverse. This method has been applied to a variety of food
science applications. Forina et al. (1982) olive oil data is used as an example of the application of
this procedure.
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Abstract. Recommender Systems (RS) have helped achieving success in E-commerce. Delving
better RS algorithms has been an ongoing research. However, it has always been difficult to find
adequate datasets to help evaluating RS algorithms. Public data suitable for such kind of evaluation
is limited, especially for data containing content information (attributes). Previous researches have
shown that the performance of RS rely on the characteristics and quality of datasets. Although, a few
others have conducted studies on synthetically generated data to mimic the user-product datasets,
datasets containing attributes information are rarely investigated. In this paper, we review synthetic
datasets used in RS and present our synthetic data generator that considers attributes. Moreover,
we conduct empirical evaluations on existing hybrid recommendation algorithms and other stateof-the-art algorithms using these synthetic data and observe the sensitivity of the algorithms when
varying qualities of attribute data are applied to the them.
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Abstract. Several approaches for mixed data analysis exist. The most important contribution on the
field of mixed data was given by J.C. Gower (1971). He introduced the first (dis)similarity measure
that works on different types of variables. In the talk an overview of further developements of this
measure will be presented. Special attention will be given to the development of variable weights
(e.g. Cox and Cox, 2000) and to the use of updated versions of Gower’s coefficient in clustering
algorithms (e.g. Friedman and Meulman, 2004).
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Simultaneous Clustering Methods
Using the Max Operator:
The Hierarchical Classes Approach
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Abstract. Hierarchical classes models constitute a family of clustering models that imply a simultaneous overlapping clustering of the different sets of entities involved in a data set under study. The
models imply a reconstruction of the data, making use of the Max operator. A distinctive characteristic of the models is that they include a representation of quasi-order (implication-type) relations
for each of the sets of entities under study.
In this talk the hierarchical classes family will be briefly introduced, making use of a few illustrative
examples. Subsequently, a state-of-the-art overview will be presented of research on the family that
will include a summary of the most recent modeling and algorithmic developments.

References
CEULEMANS, E. and VAN MECHELEN, I. (2005): Hierarchical classes models for three-way
three-mode binary data: Interrelations and model selection. Psychometrika, 70, 461–480.
VAN MECHELEN, I., BOCK, H.-H. and DE BOECK, P. (2004): Two-mode clustering methods: A
structural overview. Statistical Methods in Medical Research, 13, 363–394.

Keywords
BICLUSTERING, HIERARCHICAL CLASSES MODELS, MULTIWAY ANALYSIS,
SIMULTANEOUS CLUSTERING

162

Biclustering Methods
for Microarray Gene Expression Data:
Towards a Unifying Taxonomy
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Abstract. To identify the biological mechanisms underlying microarray gene expression data, biclustering methods often have appeared to be most useful. Such methods yield data clusters that
imply both a cluster of genes and a cluster of tissues or conditions, which may relate to underlying
cellular processes, pathways or motifs. The biclustering domain, however, is very heterogeneous in
several respects, and as such has never been easily accessible. As a way out for this problem, recently two structured overviews of biclustering methods have been proposed, one stemming from a
bioinformatics perspective (Madeira and Oliveira, 2004), and one stemming from the perspective of
traditional cluster analysis (Van Mechelen, Bock, and De Boeck, 2004). In this paper, I will integrate
and extend these two structured overviews, which will yield a unifying taxonomy of biclustering
methods. The basic principles underlying this taxonomy may facilitate the dialogue between data
analysts/bioinformaticians and biological researchers in order to select, for a particular microarray
gene expression data set at hand, suitable methods to retrieve biologically relevant biclusters.
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Approximation of Globally Optimized Trees
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Abstract. Since their introduction, classification and regression trees have acquired popularity in
many scientific fields. Such trees are usually constructed by growing the tree from the top, while
optimizing each new split locally given previously acquired splits. As a result, these trees may not
be the best trees possible with respect to the misclassification rate or the residual sum of squared
error in the terminal nodes.
Here, the optimization of a classification tree will be pursued through a global objective function
defined on the classes formed by the terminal nodes, with size constraints on the tree, such as
restricting the maximum depth of the tree or the maximum number of leaves. In practice, trees for
different size restrictions are constructed in the same process and a cross-validation procedure is
used to choose the best sized tree.
An exact exponential time Dynamic Programming algorithm for solving this problem has been
proposed, that solves non trivial problems of, say, 10 predictors and a sample size of 500. Such an
approach will be been shown to reduce generalized prediction error, sometimes while reducing the
size of the best trees. For larger problems, however, the algorithm easily becomes infeasible. We
will present strategies that reduce the search space, while upholding the global optimizing strategy,
such that the resulting algorithm can be characterized as a heuristic approximation algorithm. In
particular, the search space can be reduced by discretizing the predictor space and by doing a depthfirst search for upper levels of the tree. Examples will be given.
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Abstract. This paper gives an overview of shape dissimilarity measure properties, such as metric
and robustness properties, and of retrieval performance measures. Fifteen shape similarity measures are shortly described and compared. Since an objective comparison of their qualities seems to
be impossible, experimental comparison is needed. The Motion Picture Expert Group (MPEG), a
working group of ISO/IEC (see http://www.chiariglione.org/mpeg/) has defined the
MPGE-7 standard for description and search of audio and visual content. A region based and a
contour based shape similarity method are part of the standard. The data set created by the MPEG-7
committee for evaluation of shape similarity measures (Bober, 1999;Latecki, 2000) offers an excellent possibility for objective experimental comparison of the existing approaches evaluated based
on the retrieval rate. Their retrieval results on the MPEG-7 Core Experiment CE-Shape-1 test set as
reported in the literature and obtained by a reimplementation are compared and discussed. To compare the performance of similarity measures, we built the framework SIDESTEP – Shape-based
Image Delivery Statistics Evaluation Project, http://give-lab.cs.uu.nl/sidestep/.
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Gaj Vidmar1 , Krešimir Matković2 , Branimir Leskošek1 , and Drago Rudel1,3
1

2

3

IBMI, Faculty of Medicine, University of Ljubljana,
Vrazov trg 2, SI-1000 Ljubljana, Slovenia
VRVis Research Center for Virtual Reality and Visualization, Ltd.,
Donau-City-Strasse 1, A-1220 Vienna, Austria
MKS Electronic Systems Ltd.,
Rožna dolina c. XVII/22b, SI-1111 Ljubljana, Slovenia

Abstract. We present an overview of analyses of data from ten years of research (Rudel, 2002;
Leskošek, Pajntar & Rudel, 1998) on uterine smooth-muscle activity in pregnant sheep as a model
for humans. Electromiography (EMG) was performed at the horn and the cervix of the uterus in 35
sheep. The signals were processed in time and frequency domain yielding root-mean-square (RMS)
and median frequency (MF) over one-minute periods as the data for further analyses. Research
setup and addressed issues comprised normal course of EMG activity with approaching labor, effects of mild electric stimulation, effects of labor accelerating or decelerating medication, and EMG
activity during and shortly before and after labor. The gathered data were difficult to analyze because of interrupted time series, large amounts of data from small number of subjects, huge intraand inter-subject variability, low signal-to-noise ratio and lack of experimental control over potentially relevant factors. We employed various methods including pixelization-based (Levy, 2004)
visualization of data quality and chronology of the entire research, 3D spectral plots (over time), robust descriptive graphics (boxplots of raw and aggregated data, local regression smoothing), linear
modeling of transformed data (with mixed-model ANOVAs) and interactive visualization of large
datasets (with the ComVis tool).
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Abstract. We deal with the problem of partitioning a set of objects described by p numerical variables, by the minimization of the within variance or inertia, using the particle swarm optimization
(PSO) heuristics. The PSO is based on the use of a set of agents or particles that correspond to states
of an optimization problem, and makes moves in a numerical space of the agents towards an optimal
position, according to some rules. We propose a clustering algorithm using PSO, establishing a set
of agents—partitions defined by a set of K centroids in a p–dimensional space; each centroid is
associated to a cluster by the allocation of objects to the closest centroid. Centroids will move in the
space according to the principles of the PSO and each partition is redefined by the allocation step.
Hence, the PSO will consist on the move, of random intensity, of K centroids (or particles) for each
p–dimensional agent on the direction of the overall best agent, limiting the move on the direction of
a vector called velocity in order to avoid divergence. Results are compared to those obtained with
other techniques, such as genetic algorithms, simulated annealing, tabu search, ant colonies, Grasp,
k-means and Ward’s hierarchical methods.
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Abstract. PLS (Partial Least Squares) approach to structural equation modeling (Tenenhaus et
al. 2005) is used to estimate both impacts between adjacent latent variables and case-wise factor
scores. A typical research issue is the identification of distinctive case segments by capturing the so
called unobserved heterogeneity of individual behaviors. In the classical maximum likelihood approach, segmentation can be achieved, among others, by finite mixture models and the expectationmaximization (EM) algorithm (Jedidi et al. 1997). Data is generated by a mixture of two or more
populations characterized by different covariance structures.
This solution seems inappropriate for PLS because of hard methodological assumptions incoherent with the soft modeling PLS spirit. Hahn et al. (2002) propose the finite mixture partial least
squares (FIMIX-PLS) approach regarding the latent variable scores predicted in PLS. Conceptual
and methodological problems arise and demand for further research and new methods (Esposito
Vinzi et al. 2004): the measurement model is assumed to be the same for all groups, the multivariate
normality for the estimated latent variables is assumed, the EM algorithm might fall in local optima.
The obtained results will be assessed in terms of differences between yielded models and an ex post
or implicit analysis will characterize the identified segments in terms of concomitant variables and
membership probabilities.
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Abstract. This paper focuses on the comparison between the optimal cutoff points set on single
and multiple tests in predictor-based assessment, that is, assessing applicants as either suitable or
unsuitable for a job. Our main result specifies the condition that determines the number of predictor
tests, the collective assessment rule (i.e., aggregation procedure of predictor tests’ recommendations) and the function relating the tests’ assessment skills to the predictor cutoff points. The model
advocated here has been applied earlier successfully by Ben-Yashar and Nitzan (2001) to economics
where organizations face the comparable problem of deciding on approval or rejection of investment
projects. A team of n decision makers has to decide which ones of a set of projects are to be accepted so as to maximize the team’s common expected utility. The proposed collective assessment
procedure is illustrated by an empirical example of assessing candidates as either suitable or unsuitable for a traineeship by means of the Assessment Center (AC) method. Optimal individual and
collective predictor cutoff points will be compared.
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Patterns of Associations in Finite Sets of Items
Ralf Wagner
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Abstract. Mining association rules is well established in quantitative business research literature
and makes up an up-and-coming topic in marketing practice. However, reducing the analysis to the
assessment and interpretation of a few selected rules does not provide a complete picture of the data
structure revealed by the rules.
This presentation introduces a new approach of visualizing relations between items by assigning
them to a rectangular grid with respect to their mutual association. The visualization task leads to a
quadratic assignment problem (Cela (1997)) and is tackled by means of a genetic algorithm (Blum
& Roli (2003)). The methodology is demonstrated by evaluating a set of rules describing marketing
practices in Russia (Wagner (2005)).
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Abstract. Investigating a data set containing different sounds of several instruments suggests that
local modelling may be a promising approach to take into account different timbre characteristics of
different instruments. For this reason, some basic ideas towards such a local modelling are realized
in this paper yielding a framework for further studies.
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Abstract. Often problems result in the collection of coupled data, which consist of different N -way
N -mode subdatasets that have one or more modes in common. To reveal the structure underlying
such data an integrated modeling strategy, with a single set of parameters for the common mode(s),
that is estimated based on the information in all subdatasets, may be most appropriate. Such a
strategy implies a global model, consisting of different N -way N -mode submodels, and a global
loss function that is a (weighted) sum of the loss functions associated with the different submodels.
In this talk such a global model for an integrated analysis of a three-way three-mode binary data
array and a two-way two-mode binary data array that have one mode in common is presented. A
Simulated Annealing algorithm to estimate the model parameters is described and evaluated in a
simulation study. An application of the model to real psychological data is discussed.
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Abstract. Organized cervical cancer screening programmes (OCCSP) aim to reduce cervical cancer incidence rate, as the disease could be diagnosed in the premalignant stage, and in addition,
to increase the percentage of patients diagnosed in the early stage of disease. OCCSP was introduced in Slovenia recently. The intention of our study was to estimate the geographical variability
of OCCSP efficiency in Slovenia.
Standardized incidence ratios for each of 58 SloveniaŠs administrative units (AU) were calculated for three time periods: 1996-1998 (no organized screening), 1999-2001 (pilot OCCSP in
central and costal part of the country) and 2002-2004 (nationwide OCCSP). The effectiveness of
screening is monitored by the ratio of patients diagnosed in the early stage and those diagnosed at
later stages. As the data on early stage patients by 58 AU are scarce, the raw data were smoothed
by hierarchical Bayesian model with a conditionally autoregressive prior.
Our study demonstrated the early benefit of the national OCCSP all over the Slovenia. The
gain was more pronounced in the costal and central part of the country, where the pilot program
of screening was introduced three years before the nationwide screening. In the north-eastern part
more intensive promotion of the programme is needed.
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Abstract. Our purpose in the article is to study the characteristics of research group’s social capital.
We proceed from the theoretical distinctions made in the literature on social capital, such as weak
against strong ties, structural holes against cohesion and homogeneity against heterogeneity of a
group. We assume that research group differ systematically according to the social capital they
posses, which has an impact on their members’ scientific performance.
Social capital of research groups is conceptualized in terms of complete networks. We use
the data from the Slovenian study of academic research groups conducted in 2003/2004. Research
groups include PhD students, their supervisors, and other researchers. They are representative of
Slovenian research group, which include PhD students under the junior researchers program.
We explore the variation in the research groups’ social capital by using clustering approach.
The analysis reveals three types of research group’s social capital: weak social capital, strong social
capital of bonding kind, and strong social capital of bridging kind.
In the last part of the paper, we observe the scientific performance of PhD students in the
obtained clusters. The results shows that students who are involved in research groups with bridging
capital show significantly better performance than students in the groups with either bonding or
weak social capital.
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Vesna Žabkar1 and Katarina Košmelj2
1
2

Faculty of Economics, University of Ljubljana, Kardeljeva pl. 17, SI-1000 Ljubljana, Slovenia
Biotechnical Faculty, University of Ljubljana, Jamnikarjeva 101, SI-1000 Ljubljana, Slovenia

Abstract. The advertising industry is an important component of economic activities of a certain
country. European countries account for around one-quarter of the total global advertising spending (European Adspend Trends, 2005). Our study empirically examines the European advertising
expenditure data for 29 European countries in the period from 1994 until 2004. Advertising expenditure on the country level includes aggregate value of advertising expenditure in the press
(newspapers and magazines), television, radio, outdoor and cinema.
The objective of our work was to classify European countries according to similarity in advertising expenditure trends and to predict their behavior in near future. Analysis of advertising
expenditure data across countries and longer time period is problematic due to differences in local
currencies and exchange rates fluctuations during the examined time period. We overcame these
problems considering a new variable: the ratio of adverting expenditure (Adspend) and gross domestic product (GDP), both were given in local currency and current prices. This variable presents
the proportion of Adspend in GDP and allows comparison over countries and time.
The distance between two counties was calculated as the distance between two time-series
(Košmelj, Batagelj, 1990). The time-dependent weights were derived from aggregate advertising
expenditure growth rates in Europe in the time period examined. Two methodologies were applied:
cluster analysis and multivariate scaling. Results reveal that we can present the European countries
according to their time varying advertising expenditure levels in two dimensions, clustered in four
groups with meaningful explanation. The analysis finds applicability in forecasting for aggregate
advertising expenditure levels in specific countries.

References
European Adspend trends (2005). International Journal of Advertising, 22, 149–152.
KOŠMELJ K. and BATAGELJ, V. (1990): Cross-Sectional Approach for Clustering Time Varying
Data. Journal of Classification, 7/1, 99–109.
World Marketing Data and Statistics (2006). www.euromonitor.com/womdas.

Keywords
TIME-DEPENDENT DISTANCE, GENERALIZED WARD METHOD, ADVERTISING
EXPENDITURE

175

Evaluation of Generalized Blockmodeling and REGE
on Regular Equivalence
Aleš Žiberna
Faculty of Social Sciences, University of Ljubljana,
Kardeljeva pl. 5, SI-1000 Ljubljana, Slovenia

Abstract. In the talk, the results of a comparison of different approaches to generalized blockmodeling (Doreian et. al, 2005; Žiberna, 2005a) and some versions of REGE (White, 2005; Žiberna,
2005a) on artificially generated valued networks that should be approximately (max−)regularly
equivalent will be presented. All compared approaches are implemented in the R (R Development
Core Team, 2005)package blockmodeling Őiberna(2006).
The networks were generated based on known (max−)regular blockmodel and partition using
different beta distributions. The obtained partitions were compared to the original (known) partition
using Rand index, adjusted for chance.
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Social Program
A number of social events are scheduled for this year’s meeting.
• July 25. 6:00-8:00 PM: Welcome reception at the Faculty of Social Science (Kardeljeva pl. 5, Ljubljana) (sponsored by SPSS).
• July 26. 6:30-8:00 PM: Reception given by prof.dr. Jure Zupan, the minister of higher
education, science and technology (Villa Podrožnik)
• July 26. 8:00 PM: IFCS Council dinner, Restaurant Smrekarjev hram (for Council
members only).
• July 27. 2:00 PM – approximately 9:00 PM: Half day excursion to lake Bled
• July 28. 7:00 PM: Conference dinner, Grand hotel Union (tickets 50.00 euro each,
drinks included)
Conference dinner tickets can be purchased with registration. The cost of the other social
program activities is included with registration for the meeting.
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Recommended Restaurants
Around Faculty of Social Sciences
1. Self-Service Restaurant Glažuta
Address: Dunajska 119, Tel.: + 386 (0)1 565 43 26, Gsm: + 386 (0)31 357 751
2. Self-Service Restaurant Mercator
Address: Dunajska cesta 107
3. Špagetarija Favola, Italian food
Address: Dunajska cesta 129, Phone: +386 (0)1 566 20 94
4. Sofra, Bosnian food
Address: Dunajska cesta 145, Phone: +386 (0)1 565 68 00
5. Piramida
Address: Vojkova 71, Phone: +386 (0)1 534 9881

¹
¸
º

¶
IFCS’06

·Mercator

188

Ljubljana Area
(C denotes lower prices, CC average prices, and CCC higher prices)
5. Pri Škofu C
Address: Rečna ulica 8, Phone: +386 (0)1 426 45 08
6. Pod Lipo C
Address: Borštnikov trg 3, Phone: +386 (0)1 422 41 10
7. Pri Mraku C
Address: Rimska cesta 4, Phone: +386 (0)1 421 96 00
8. Pod Rožnikom C
Address: Cesta na Rožnik 18, Phone: +386 (0)1 251 34 46
9. Operna klet C
Address: Župančičeva ulica 2, Phone: +386 (0)1 252 70 03
10. Foculus, pizzeria C
Address: Gregorčičeva ulica 3, Phone: +386 (0)1 251 56 43
11. Napoli, pizzeria C
Address: Prečna ulica 7
12. Ljubljanski dvor, pizzeria C
Address: Dvorni trg 1, Phone: +386 (0)1 251 65 55
13. Gostilna Sokol CC
Address: Ciril-Metodov trg 18, Phone: +386 (0)1 439 68 55
14. Pri Kovaču C C
Address: Pot k Savi 9, Phone: +386 (0)1 537 12 44
15. Restavracija Grm C C
Address: Hajdrihova ulica 16, Phone: +386 (0)1 425 25 00
16. Pen Club CC
Address: Tomšičeva ulica 12, Phone: +386 (0)1 251 41 60
17. Hiša kulinarike Manna CCC
Address: Eipprova ulica 1a, Phone: +386 (0)1 283 52 94
18. Gostilna As CCC
Address: Čopova ulica 5a, Phone: +386 (0)1 425 88 22; +386 (0)1 252 72 37
19. Hana CC C
Address: Tbilisijska ulica 85, Phone: +386 (0)1 256 14 02
20. Maxim CCC
Address: Trg republike 1, Phone: +386 (0)1 476 69 80
21. JB Restaurant CCC
Address: Miklošičeva cesta 17, Phone: +386 (0)1 433 13 59; +386 (0)1 474 72 19
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