


WEBIST 2012
Proceedings of the

8th International Conference on
Web Information Systems and Technologies

Porto, Portugal

18 - 21 April, 2012

Sponsored by
INSTICC – Institute for Systems and Technologies of Information, Control

and Communication

In Cooperation with
ACM SIGMIS – Association for Computing Machinery / Special Interest

Group on Management Information Systems

Partner & Supporter
Pen Test Magazine



Copyright c© 2012 SciTePress – Science and Technology Publications
All rights reserved

Edited by Karl-Heinz Krempels and José Cordeiro

Printed in Portugal

ISBN: 978-989-8565-08-2

Depósito Legal: 342247/12

http://www.webist.org/

webist.secretariat@insticc.org



BRIEF CONTENTS

INVITED SPEAKERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IV

ORGANIZING AND STEERING COMMITTEES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V

PROGRAM COMMITTEE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . VI

AUXILIARY REVIEWERS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X

SELECTED PAPERS BOOK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X

FOREWORD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . XI

CONTENTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . XIII

III



INVITED SPEAKERS

Arlindo Dias

IBM

Portugal

David De Roure

University of Oxford

U.K.

Jeff Z. Pan

University of Aberdeen

U.K.

IV



ORGANIZING AND STEERING COMMITTEES

CONFERENCE CHAIR

José Cordeiro, Polytechnic Institute of Setúbal / INSTICC,Portugal

PROGRAM CHAIR

Karl-Heinz Krempels, RWTH Aachen University, Germany

PROCEEDINGS PRODUCTION

Marina Carvalho, INSTICC, Portugal

Helder Coelhas, INSTICC, Portugal

Patrícia Duarte, INSTICC, Portugal

Bruno Encarnação, INSTICC, Portugal

Liliana Medina, INSTICC, Portugal

Carla Mota, INSTICC, Portugal

Raquel Pedrosa, INSTICC, Portugal

Vitor Pedrosa, INSTICC, Portugal

Cláudia Pinto, INSTICC, Portugal

José Varela, INSTICC, Portugal

CD-ROM PRODUCTION

Pedro Varela, INSTICC, Portugal

GRAPHICS PRODUCTION AND WEBDESIGNER

Daniel Pereira, INSTICC, Portugal

SECRETARIAT

João Teixeira, INSTICC, Portugal

WEBMASTER

Susana Ribeiro, INSTICC, Portugal

V



PROGRAM COMMITTEE

Michael Adeyeye, Cape Peninsula University of
Technology, Cape Town, South Africa

Esma Aïmeur, Université De Montréal, Canada

Guglielmo De Angelis, ISTI-CNR, Italy

Margherita Antona , Foundation for Research and
Technology - Hellas (FORTH), Greece

Giuliano Armano , University of Cagliari, Italy

Ismailcem Budak Arpinar , University of Georgia,
U.S.A.

Elarbi Badidi , United Arab Emirates University,
U.A.E.

Panagiotis D. Bamidis, Aristotle University of
Thessaloniki, Greece

David Bell, Brunel University, U.K.

Orlando Belo, University of Minho, Portugal

Shlomo Berkovsky, CSIRO, Australia

Werner Beuschel, IBAW, Germany

Maria Bielikova , Slovak University of Technology
in Bratislava, Slovak Republic

Eva Blomqvist, Linköping University, Sweden

Matthias Book, University of Duisburg-Essen,
Germany

Paolo Bouquet, Universita’ Di Trento, Italy

François Bry, Ludwig-Maximilian University of
Munich, Germany

Maria Claudia Buzzi , CNR, Italy

Elena Calude, Massey University, Institute of
Informafion and Mathematical Sciences, New
Zealand

Iván Cantador, Universidad Autónonoma de
Madrid, Spain

Cinzia Cappiello, Politecnico di Milano, Italy

John Carroll , The Pennsylvania State University,
U.S.A.

Giovanni Toffetti Carughi , University College
London, U.K.

Sergio de Cesare, Brunel University, U.K.

Li Chen, Hong Kong Baptist University, Hong
Kong

Shiping Chen, CSIRO ICT Centre Australia,
Australia

Dan CHIOREAN , Babes-Bolyai University,
Romania

Dickson Chiu, Dickson Computer Systems, China

Chin-Wan Chung, Korea Advanced Institute of
Science and Technology (KAIST), Korea, Republic
of

Christophe Claramunt, Naval Academy Research
Institute, France

Mihaela Cocea, University of Portsmouth, U.K.

Martine De Cock, Ghent University, Belgium

Christine Collet, Grenoble Institute of Technology,
France

Marco Comuzzi, Eindhoven University of
Technology, The Netherlands

Isabelle Comyn-wattiau, Cnam & Essec, France

Emmanuel Coquery, Université Claude Bernard
Lyon 1, France

Anna Corazza, University of Naples "Federico II",
Italy

Gianluca Correndo, University of Southampton,
U.K.

Michel Crampes, Ecole Des Mines D’ales, France

Daniel Cunliffe, University of Glamorgan, U.K.

Florian Daniel, University of Trento, Italy

Antonina Dattolo, Università di Udine, Italy

Steven Demurjian, University of Connecticut,
U.S.A.

Enrico Denti, Alma Mater Studiorum - Università
di Bologna, Italy

Stefan Dessloch, Kaiserslautern University of
Technology, Germany

Oscar Díaz, University of Basque Country, Spain

Y. Ding, Indiana University, U.S.A.

Peter Dolog, Aalborg University, Denmark

VI



PROGRAM COMMITTEE (CONT.)

Schahram Dustdar, Vienna University of
Technology, Austria

Vadim Ermolayev, Zaporozhye National
University, Ukraine

Davide Eynard, University of Lugano, Italy

Alexander Felfernig, Technische Universität Graz,
Austria

Miriam Fernandez, The Open University, U.K.

Alberto Fernández, University Rey Juan Carlos,
Spain

Josep-Lluis Ferrer-Gomila, Balearic Islands
University, Spain

Filomena Ferrucci, Università di Salerno, Italy

Giovanni Fulantelli , Italian National Research
Council, Italy

Tim Furche, University of Oxford, U.K.

Ombretta Gaggi, Università di Padova, Italy

John Garofalakis, University of Patras, Greece

Irene Garrigos, University of Alicante, Spain

Nicola Gatti, Politecnico Di Milano, Italy

Panagiotis Germanakos, University of Cyprus,
Cyprus

Massimiliano Giacomin, Università degli Studi di
Brescia, Italy

Henrique Gil , Escola Superior de Educação de
Castelo Branco & CAAP da Universidade Técnica
de Lisboa, Portugal

Karl Goeschka, Vienna University of Technology,
Austria

Anna Goy, University of Torino, Italy

Ratvinder Grewal, Laurentian University, Canada

William Grosky , University of Michigan -
Dearborn, U.S.A.

Francesco Guerra, University of Modena and
Reggio Emilia, Italy

Aaron Gulliver , University of Victoria, Canada

Shanmugasundaram Hariharan, J.J. College of
Engineering and Technology, India

Hamid Harroud , Akhawayn University, Morocco

Ioannis Hatzilygeroudis, University of Patras,
Greece

Stylianos Hatzipanagos, King’s College London,
U.K.

A. Henten, Aalborg University, Denmark

Larisa Ismailova, National Research Nuclear
University “MEPhI”, Russian Federation

Arun Iyengar , IBM Research, U.S.A.

Kai Jakobs, RWTH Aachen University, Germany

Monique Janneck, Luebeck University of Applied
Sciences, Germany

Ivan Jelinek, Czech Technical University in
Prague, Czech Republic

Ireneusz Jozwiak, Wroclaw University of
Technology, Poland

Carlos Juiz, Universitat De Les Illes Balears, Spain

Katerina Kabassi, Tei of the Ionian Islands, Greece

Georgia Kapitsaki, University of Cyprus, Cyprus

Sokratis Katsikas, University of Piraeus, Greece

Cameron Kiddle, University of Calgary, Canada

In-Young Ko , Korea Advanced Institute of Science
and Technology, Korea, Republic of

Hiroshi Koide , Kyushu Institute of Technology,
Japan

Agnes Koschmider, KIT - U, Germany

Karl-Heinz Krempels , RWTH Aachen University,
Germany

Tsvi Kuflik , The University of Haifa, Israel

Papanikolaou Kyparisia, ASPETE, Greece

Greg Leighton, University of Alberta, Canada

Daniel Lemire, UQAM - University of Quebec at
Montreal, Canada

Stefania Leone, ETH Zürich, Switzerland

Jianxin Li , Swinburne University of Technology,
Australia

Li Li , Avaya Labs Research, Avaya Inc, U.S.A.

VII



PROGRAM COMMITTEE (CONT.)

Weigang Li, University of Brasilia, Brazil

Xitong Li , MIT Sloan School of Management,
U.S.A.

Lin Lin , Lehigh University, U.S.A.

Dongxi Liu , CSIRO, Australia

Xumin Liu , Rochester Institute of Technology,
U.S.A.

Ying Liu , National University of Singapore,
Singapore

Marti Navarro Llacer , Universidad Politécnica de
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FOREWORD

This book contains the proceedings of the 8th International Conference on Web Information
Systems and Technologies (WEBIST 2012) which is organized and sponsored by the Institute
for Systems and Technologies of Information, Control and Communication (INSTICC) and
in cooperation with the ACM Special Interest Group on Management Information Systems
(ACM SIGMIS).

The purpose of this Conference is to bring together researchers, engineers and practitioners
interested in technological advances and business applications of web-based information
systems. WEBIST has five main topic areas, covering different aspects of Web Information
Systems, including “Internet Technology”, “Web Interfaces and Applications”, “Society, e-
Business, e-Government”, “Web Intelligence” and “Mobile Information Systems”. We believe
the proceedings here published demonstrate new and innovative solutions, and highlight
technical problems in each field that are challenging and worthwhile.

WEBIST 2012 received 184 paper submissions from 41 countries in all continents. A double-
blind review process was enforced, with the help of 223 experts from the international
program committee, all of them with a Ph.D. in one of the main conference topic areas.
From these paper submissions only 25 papers were selected to be published and presented
as full papers, i.e. completed work (8 pages in proceedings / 30’ oral presentations) and
57 additional papers, describing work-in-progress as short papers for 20’ oral presentation.
Furthermore 31 additional papers will be also presented as posters. The full-paper accep-
tance ratio was 13,6%, and the total oral paper acceptance ratio was 44,6%. These ratios
denote a high level of quality, which we intend to maintain or reinforce in the next edition
of this conference.

The high quality of the WEBIST 2012 programme is enhanced by four keynote lectures,
delivered by distinguished guests who are renowned experts in their fields, including (alp-
habetically): David De Roure (University of Oxford, United Kingdom) and Jeff Z. Pan
(University of Aberdeen, United Kingdom).

Besides the proceedings edited by SciTePress, a post-conference book will be compiled with
extended versions of its best papers, and published by Springer-Verlag. Appropriate indexing
has been arranged for the proceedings of WEBIST 2012 including DBLP, INSPEC, EI and
Thomson Reuters Conference Proceedings Citation Index. Furthermore, all presented papers
will be available at the SciTePress digital library.

In order to promote the development of professional networks the organizing committee has
prepared a Conference Dinner in the evening of April 20th.

Building an interesting and successful program for the conference required the dedicated
effort of many people. Firstly, we must thank the authors, whose research and development
efforts are recorded here. Secondly, we thank the members of the program committee and
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additional reviewers for their diligence and expert reviewing. We also wish to include here
a word of appreciation for the excellent organization provided by the conference secretariat,
from INSTICC, who have smoothly and efficiently prepared the most appropriate environ-
ment for a productive meeting and scientific networking. Last but not least, we thank the
invited speakers for their invaluable contribution and for taking the time to synthesize and
deliver their talks.

Looking forward to an inspiring world-class conference and a pleasant stay in the beautiful
city of Porto for all delegates, we hope to meet you again next year for the 9th WEBIST,
details of which will be available at http://www.webist.org.

Karl-Heinz Krempels
RWTH Aachen University, Germany

José Cordeiro
Polytechnic Institute of Setúbal / INSTICC, Portugal
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DEFINING THE INTRINSIC DATA QUALITY  
FOR WEB PORTALS 

Carmen Moraga1, Angélica Caro2, Mª Ángeles Moraga1, Rodrigo Romo Muñoz3 and Coral Calero1 

1Alarcos Research Group-Institute of Information Technologies & Systems, University of Castilla-La Mancha,  
Paseo de la Universidad 4, Ciudad Real, Spain 

2Department of Computer Science and Information Technologies, University of Bio Bio, Chillán, Chile 
3Department of Business Management, University of Bio Bio, Chillán, Chile 

Carmen.Moraga@alu.uclm.es, {mcaro, rromo}@ubiobio.cl, {MariaAngeles.Moraga, Coral.Calero}@uclm.es 

Keywords: Data Quality Characteristics, Web Portal, Data Quality Model. 

Abstract: Web portals facilitate access to data on the Internet. Their use and quantity have increased, which has led to 
the need to satisfy user preferences in order for them to continue on the market. One competition-based 
strategy is to provide an adequate quality of service, and one of the key factors in this is the quality of the 
data provided by the Web portal. Bearing this in mind, we have defined a Data Quality (DQ) Model for 
Web portals. This model is composed of 42 DQ characteristics which are organized into two points of view 
and four DQ categories. In this paper we present work which is based on the statistical study of users’ 
opinions of one of the characteristics in the model – the Intrinsic DQ category. Our objective is to determine 
which characteristics in the Intrinsic category will be most relevant as regards the users’ gender, age range, 
level of studies and knowledge of computing, thus allowing us to verify that, according to the 
aforementioned parameters, the importance of some characteristics varies with regard to others. For 
example, women place more importance upon Credibility, while men view the Accessibility of the data in 
Web Portals as being more important.  

1 INTRODUCTION 

Web portals have been consolidated as an 
appropriate means to organize and facilitate access 
to data on the Internet.  

As more and more organizations use this means 
as a way in which to capture followers or 
‘customers’, the competition between them also 
grows. One basic competition strategy is to provide 
a quality customer service (Yang et al., 2004), and 
one of the important factors involved in this is data 
quality. In the relevant literature, the concept of 
Information Quality or Data Quality (hereafter DQ) 
is often defined as ‘‘fitness for use’’, i.e., the ability 
of a collection of data to meet user requirements 
(Cappiello et al., 2004; Strong et al., 1997). Many 
DQ models have been proposed in the last few 
years, and a standard was even proposed in 2008 
(ISO/IEC-FDIS-25012, 2008). However, very few 
works dealing with the DQ in the context of Web 
portals have appeared. Examples of the few which 
have are: (Caro et al., 2008; Grigoroudis et al., 2008; 
Metzger, 2007; Yang et al., 2004). 

Our research interest is focused on the creation 

of a DQ model for Web portals.  
In a previous work, we identified a set of DQ 

characteristics that were organized into four 
categories (Intrinsic, Operational, Contextual and 
Representational), and which were divided into two 
points of view (Inherent and System Dependent). 
These constitute the SPDQM (SQuaRE-Aligned 
Portal Data Quality Model). 

In order to make SPDQM usable and applicable, 
we have defined two different approaches: Static and 
Dynamic. The former is oriented towards 
determining those characteristics that are relevant to 
certain types of Web portal users according to their 
various demographic aspects. That is to say, its 
intention is to determine which quality 
characteristics are most important with regard to the 
users’ gender, age range, level of studies, etc. The 
latter is oriented towards obtaining the level of DQ 
that exists in each Web portal, at a specific moment, 
for a given context.   

In this paper we present the results of the 
empirical work carried out for the Static approach in 
the Intrinsic DQ category of SPDQM.  

The    remainder   of  this  paper  is  organized  as 
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follows. Section 2 describes our model SPQDM 
which was obtained. Section 3 presents the Static 
and Dynamic approaches. Section 4 focuses on the 
Static approach towards Intrinsic DQ. In Section 5, 
the results are shown, and our conclusions and future 
work are presented in Section 6. 

2 SPDQM 

Web portals are increasingly more important. 
However, insufficient attention has been paid to the 
data quality in them. A Portal Data Quality model 
has therefore been created to deal with this lack 
(SPDQM). SPDQM is based on three different 
elements: PDQM (Portal Data Quality Model) (Caro 
et al., 2008), a set of DQ characteristics obtained 
from the relevant literature (Moraga et al., 2009 a) 
and the ISO/IEC 25012 standard. SPDQM will allow 
the DQ level in a Web Portal to be discovered, and 
will guide designers and developers in discovering 
the most relevant DQ characteristics according to the 
type of user, which will be determined by various 
demographic aspects.  

Each of the elements used to create our model 
can be found in (Moraga et al., 2009 b). 

2.1 DQ Characteristics for SPDQM 

SPDQM contains a set of 42 DQ characteristics that 
are appropriate to Web portals. The first level 
corresponds with the two points of view adopted 
from the ISO/IEC 25012 standard (see Figure 1a). 
The second level corresponds with the DQ 
categories adopted from the PDQM model (Caro et 
al., 2008) (see Figure 1b):  

(a) Intrinsic, which denotes that data have quality 
in their own right; (b) Operational, which emphasizes 
the importance of the role of systems, that is, the 
system must be accessible but secure; (c) 
Contextual, which highlights the requirement which 
states that DQ must be considered within the context 
of the task in hand; and (d) Representational, which 
denotes that the system must present data in such a way 
that they are interpretable, easy to understand, and 
concisely and consistently represented, in a specific 
context.  

The third level corresponds with the set of 
characteristics in each category (see Figure 1c). Based 
on the definitions of the PDQM’s categories and the 
ISO/IEC 25012’s points of view (see Figure 1a and 
Figure 1b). Finally, the fourth level contains the sub-
characteristics of the characteristics in the previous 
level (see Figure 1d). 

Once SPDQM was defined, the next step was to 
define how this model could be applied in practice, 
such that it would be possible to determine the set of 
DQ characteristics that would be most relevant as 
regards the user perspective.  

This would also assist us in the evaluation and/or 
improvement of the level of DQ in a Web portal.  

The following section describes the two 
approaches that we were defined in order to apply 
SPDQM. 

3 TWO APPROACHES WITH 
WHICH TO ADDRESS THE DQ 
IN WEB PORTALS 

This section shows the two approaches used to apply 

 

 
Figure 1: The structure of SPDQM model. 

(a) (b) (c) (d) 
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our model.   
The Static approach will be carried out only once 

for each category (Intrinsic and Contextual). This 
approach consisted of determining the set of 
characteristics that are most relevant as regards the 
different types of Web portal users. These types of 
users will be determined according to different 
demographic aspects. These demographic aspects 
are: gender, age range, level of studies, etc, 
according to the category that will be analysed. The 
results obtained will be used to create a tool that will 
allow to guide designers and developers in what the 
relevant characteristics are for each type of Web 
portal user. These guidelines will also indicate 
criteria with which to satisfy user preferences.  

A set of measures for each of the characteristics 
in the Representational and Operational categories 
will be defined in the Dynamic approach. The 
objective of this approach is to obtain the level of 
DQ of each Web portal at a specific moment. The 
results will vary depending on the Web portal that is 
being analyzed, and it will not be possible to 
generalize the results of the analysis. A tool which 
automates the measures will be also available for 
this approach. This tool will use the URL in a Web 
portal to obtain the level of DQ for the characteristics 
in these categories. This evaluation will then be used 
as a basis to provide its designers and developers 
with recommendations for its improvement. 

The steps followed in each approach are shown 
as follows (see Figure 2). 

The following steps will be carried out in the 
Static approach:  
• An initial set of questions will be created in 

relation to the definitions of the characteristics in 
each category, and to the demographic aspects. 

• These questions will be reviewed by a group of 
experts in statistical analysis.  

• The questions will be modified with the feedback 
obtained from the experts. 

• A pilot survey will be sent to a trial group who 
will fill in the questionnaire. This group will be 
composed of Web portal users, and will inform us 
whether the questions are understandable, or 
whether they will have to be improved.  

• The questions in the pilot survey will be reviewed, 
and the feedback from the trial group will be 
taken into consideration.  

• A questionnaire containing the final set of 
questions will be created. The questions must be 
written in such a way that they are understandable 
to any Web portal user. 

• The questionnaires will be distributed, either in 
printed format or via e-mail, to a heterogeneous 
group of Web portal users. 

• The questionnaires will be collected either by 
hand or by e-mail. 

• The results obtained will be analysed, and any 
questionnaires containing erroneous data or with 
questions that had not been answered will be 
discarded. 

• A statistical analysis will be carried out to 
determine the most relevant DQ characteristics 
according to the types of users. This will be done by 
o First: The mean value of each characteristic 

is obtained in order to verify whether all the 
characteristics are important from the point 
of view of user preference. 

o Second: A correlation analysis is carried out 
to verify whether there is a relationship  

 
Figure 2: The structure of SPDQM model. 
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between the category itself and the 
characteristics associated with that category. 
This is to reinforce the idea that these 
characteristics are truly correctly associated 
with their. 

o Third: The set of characteristics is used to 
create homogeneous groups of 
characteristics (denominated as factors). 
These groups are formed of those 
characteristics which have a considerable 
amount of correlation with each other. We 
also attempt to ensure that each group is 
independent of the others. 

o Finally: User groups (denominated as 
clusters) are created, which are related to the 
factors. Each user group is formed of 
different types of users, according to the 
demographic aspects. The DQ characteristics 
which are most important to different types 
of users are therefore grouped together.   

• Guidelines containing recommendations for Web 
portal designers and developers will be created, 
which would allow them to discover user 
preferences.  

The process used in the case of the Dynamic 
approach will be as follows:  
• A set of measures will be defined for each 

characteristic.  
• The level of quality desired for each characteristic 

will be determined.  
• Recommendations by which to improve the level 

of data quality in said Web portal will be 
generated for each DQ characteristic.  

• The measures will be automated through the 
creation of a computerised tool.  

• The tool will be made available for direct use by 
any interested parties in specific Web portals.  

In this paper we shall show the application of the 
Static approach to the Intrinsic DQ category.   

4 THE INTRINSIC DQ IN WEB 
PORTALS 

In this section we shall use the Static approach in the 
Intrinsic DQ category (see Figure 1). The questionnaire 
in this survey was made up of a total of 20 
questions, 16 of which were related to the DQ 
characteristics in the category (also including a 
question concerning the definition of the term 
‘Intrinsic’), and the other 4 of which were related to 
demographic  aspects. We  used  closed  questions, in 

which only one response was possible. 
The 16 questions were created using a 5-point 

Likert scale, where 1 is “Not at all important” and 5 
is “Very important”.  

The questions related to demographic aspects, on 
the other hand, allowed us to define the different 
types of users. These types of users were obtained 
according to their gender, age range, level of studies 
and knowledge of computing.  

The questionnaire was of the unsupervised type, 
and was distributed to a heterogeneous group of 150 
Web portal users. The results of the questionnaires 
are analysed in the following section. 

5 ANALYSIS OF THE RESULTS 

This section shows the study of the results obtained 
from the questionnaires. Of a total of the 137 
questionnaires received, the data from 136 were 
analysed, since the questions relating to the 
demographic aspects had not been answered in one 
of them. This study was carried out by using an 
SPSS statistical analysis tool.  

The objective of our study is, on the one hand to 
determine whether all the DQ characteristics in the 
Intrinsic DQ category are important for Web portal 
users and, on the other, to analyse whether some 
characteristics are more relevant than others 
according to the different types of users.  

As a starting point, it was necessary to estimate 
the reliability of the results. This was done by 
calculating the Cronbach’s alpha. The result 
obtained from this was a value of 0.856, which 
indicated that the results had good internal 
consistence. The information is therefore reliable.  

A descriptive statistical analysis was then carried 
out in order to determine whether all the DQ 
characteristics are important to Web portal users. 
This analysis allowed us to obtain the central tendency 
(mean) and the dispersion (typical deviation) for all the 
variables in the study. The variables correspond with 
the characteristics that are included in the Intrinsic 
category, along with the Intrinsic DQ category itself. 
As a result of this, we observed that the mean value, 
of all the characteristics, is approximately four. As 
additional data, we obtained that the characteristics 
Credibility, Accessibility, Reputation, Consistency 
and Currentness have a higher mean value. The only 
characteristic that was below the mean value of four 
was that of Traceability. Although the value for this 
category was below four, it had a mean of 3.96, 
which is very close to four, and it is therefore also 
considered to be important. 
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This proximity to the value of four indicates that 
all the characteristics in the Intrinsic DQ category 
are, in effect, important to Web portal users.  

In order to reinforce the previous idea, we 
carried out a correlation analysis between the DQ 
characteristics (which were considered as dependent 
variables) and the Intrinsic DQ (independent 
variable). The method used was the Spearman 
correlation analysis. The results showed that the 
characteristics are related to the Intrinsic DQ 
category at an extremely high level. 

Having proved that all the characteristics are 
important and that there is a correlation with the 
Intrinsic DQ, the next step was to analyse whether 
some characteristics are more important than others 
with regard to the different types of users. This was 
done by carrying out a factorial analysis and a cluster 
analysis, which are detailed as follows. 

5.1 Factorial Analysis 

At this point, we created groups of characteristics. 
Each group was independent of the others and was 
denominated as a factor. This would allow us to later 
relate each of these factors to the different types of 
users.  

Table 1 shows the characteristics that correspond 
with each of the factors obtained. 

Table 1: Characteristics in each factor 

Factor Characteristics 

Factor 1 
Compliance, Confidentiality, Currentness, 
Understandability, Efficiency, Completeness, 
Precision 

Factor 2 Reputation, Objectivity, Credibility, Accuracy, 
Consistency 

Factor 3 Traceability, Accessibility and Expiration 
 

 

These three factors combined explain 52.9% of 
the total variability (which is confirmed by KMO, 
which has a value of 0.804). Factor 1 accounted for 
35.1% of the total variance. Factor 2 accounted for 
10.4% of the total variance, and Factor 3 accounted 
for 7.4%. 

All of the DQ characteristics have now been 
placed in groups. However, our eventual intention 
was to discover whether there is more relevance 
between some characteristics and others according 
to the different types of users. The next step, 
therefore, was to group these factors by carrying out 
a cluster analysis whose purpose is shown as 
follows.  

5.2 Cluster Analysis 

The  results  obtained  in  the  factorial analysis were 

then used to carry out a cluster analysis in order to 
group the factors by resemblance or similitude. The 
factors were organised into two clusters, since this is 
the minimum number of clusters that will allow each 
factor to be differentiated in a single cluster. In the 
first cluster, those characteristics located in Factors 1 
and 2 are positively valued, whilst cluster 2 
positively values the characteristics in Factor 3.   

Finally, the clusters were related to the 
demographic aspects. In this way, it was obtained 
that Cluster 1 contains users who are principally 
female, under 25 or over 45, with a basic level of 
studies or with vocational training, and with a basic or 
intermediate knowledge of computing. The designers 
and developers aimed at this type of users should, 
therefore, bear in mind the characteristics contained 
in Factors 1 and 2.  

The users in Cluster 2 are principally male, 
between 25 and 45 years of age with vocational 
training or university studies and with an advanced 
knowledge of computing. The designers and 
developers of Web portal aimed at this type of user 
should therefore bear in mind the characteristics in 
Factor 3.  

The results obtained have been summarized in a 
table (Table 2) in which it will be observed that all 
the users consider the characteristics in the Intrinsic 
DQ category to be relevant (R). It will also be noted 
that some of these characteristics have been allotted 
a higher value (R+) and others have been allotted a 
lower value (R-). Each of the clusters, later gave a 
greater value to different subsets of characteristics in 
the Intrinsic DQ category (R+).  

Table 2: Relevant characteristics. 

Intrinsic 
Characteristics   

Users in 
General 

Cluster 1 Cluster 2 

Compliance R R+  
Traceability R-  R+ 
Reputation R+ R+  
Objectivity R R+  
Credibility R+ R+  
Accuracy R R+  
Consistency R+ R+  
Accessibility R+  R+ 
Confidentiality R R+  
Currentness R+ R+  
Expiration R  R+ 
Understandability R R+  
Efficiency R R+  
Completeness R R+  
Precision R R+  
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6 CONCLUSIONS AND FUTURE 
WORK 

This paper presents a data quality model for Web 
portals, denominated as SPDQM.  

The theoretical definition of the model served as 
a basis for the definition of two approaches which 
can be used in the evaluation of the DQ in Web 
portals. One was a static approach whose objective 
is to determine those DQ characteristics which are 
most important for Web portal users. The other was 
a dynamic approach whose objective is to obtain the 
DQ level of the data contained in a specific portal at 
a determined moment. All of this should enable 
designers and developers to be guided in the 
construction of portals, in order to make them more 
appropriate for the users at which they are aimed. 

In this paper, we have presented our proposal for 
the development of the static approach in the 
Intrinsic DQ category. To do this, we carried out a 
survey and then analysed the results obtained from 
the questionnaire by using the SPSS statistical tool. 
The results obtained have allowed us to determine 
that all the characteristics are important, and to 
demonstrate that some characteristics are, in effect, 
more relevant than others according to the different 
types of users, who are determined by the following 
demographic aspects: gender, age range, level of 
studies and knowledge of computing. Finally, we 
have indicated the set of characteristics to which 
more attention should be paid in the DQ of a Web 
portal according to the user towards whom it is aimed.  

Our next step will be to create support guidelines 
which will be available via a computing tool.  

Our short-term future work will be to carry out 
the static approach for the Contextual characteristics. 
In the long term we shall develop the dynamic 
approach for the remaining categories. Our eventual 
intention is to make our model available to users and 
developers through a free tool. 
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