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Abstract. The measurement of the Data Quality is or should be a critical issue for Web portal users 
and developers. For the former, the evaluation of data quality is necessary as it ensures that the data 
obtained from a portal are appropriate for the use they need to put them to. For the latter, this 
represent the possibility of controlling whether their portal supplies data at a level of quality which 
satisfies its users and are thus able to obtain user preferences. Our research has led us to an 
awareness of these necessities, and as a result we have created a data quality model for Web portals 
(PDQM), which is orientated towards evaluating data quality from the perspective of the data 
consumer. This model can be used by both Web portal users and their developers. Part of this model 
has already been implemented through a tool (PoDQA), which is available at 
http://podqa.webportalquality.com. This paper presents the model that we have created, the tool, and 
its use by Web portal data consumers and developers.  
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INTRODUCTION 
A web portal (WP) is a site that aggregates information from multiple sources on the web and 
organizes this material in an easy user-friendly manner friendly manner friendly manner [26]. 
Numerous users worldwide use Web portals to obtain information for their work and to help with decision 
making. These users, or data consumers, need to ensure that the data obtained are appropriate for their 
needs. Likewise, the organizations that provide Web portals need to offer data that meet user 
requirements, thus helping these users to achieve their goals and to obtain their preferences. Therefore, 
data quality represents a common interest between data consumers and portal providers/developers. Over 
the past decade the number of organizations that provide Web portals has grown dramatically. These 
organizations provide portals that complement, substitute or extend existing services to their clients [27]. 

http://podqa.webportalquality.com/


Data (or Information) Quality (DQ) is often defined as “fitness for use”, i.e., the ability of a collection of 
data to meet user requirements [2, 25]. This definition and the current view of assessing DQ, involve 
understanding DQ from the users’ point of view [15]. In recent years, several research projects have been 
conducted on the topic of Web Data Quality. However, there is still a lack of specific proposals for the 
DQ in Web portals which consider the data consumer’s point of view and tools that put these proposals 
into practice [9].  
 
In our previous work we have created a DQ model for Web portals named PDQM (Portal Data Quality 
Model) which centres on the data consumer’s point of view [3, 4]. Together with this, and in order to put 
our model into practice, we have orientated our work towards the creation of a tool that implements it. We 
have thus created the first version of the PoDQA (Portal Data Quality Assessment) tool, available at 
http://podqa.webportalquality.com. PoDQA can be used by any user who wishes to discover the level of 
DQ in a Web portal and can also be used by any web portal developer who wishes not only to discover 
the DQ level of their portal but who also wishes to know how this level  can be improved. This paper 
resumes our previous work and shows how PDQM, by means of PoDQA, measures the DQ in web 
portals and how it can be used by users and web portals developers. 
 
The organization of this paper is as follows. Section 2 describes the PDQM model. Section 3 describes 
the PoDQA tool. In Section 4 we explain how PDQM can be used by Web portal data consumers and 
developers. Finally, Section 5 shows our conclusions.  
 
 
A WEB PORTAL DATA QUALITY MODEL (PDQM) 
PDQM is a data quality model for Web portals which focuses upon the data consumer perspective and, as 
is shown in Figure 1, its definition is based on three key aspects: Web DQ attributes, the Data consumer 
perspective, and the Web portal’s functionalities. 

PDQMPDQM

Data Consumer
perspective

Web Portals
Functionalities

Web DQ 
Attributes

 
Figure 1. Basis for the construction of PDQM 
 
Our first step was to consider that many DQ attributes can be found in literature which could be used to 
evaluate the DQ in Web portals. Concretely, our idea was to take advantage of previous work applied to 
the Web and extend it to Web portals1.  
 
Secondly, we have taken into account the fact that DQ cannot be assessed independently from the users 
who use data2, which is suggested by most of the authors who define the Data Quality concept as “fitness 

                                                 
1 It is important to point out that many of these proposals are based upon DQ proposals for information systems. 
Among these the best known and most frequently used is the Strong et al. framework [25]. 
2 In the late 1990s, the most frequent definition of quality was that of meeting and exceeding customers' expectations 
[21]. The notion of quality as meeting expectations suggests that quality is defined by conformance to customers’ 
expectations.  
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for use” [2, 25].  We have thus centred our model on the data consumer perspective. To represent this 
perspective we have used a study developed by Redman [24], in which he establishes the DQ 
expectations of data consumers on the Internet. These expectations are grouped into six categories: 
Privacy, Content, Quality of Values, Presentation, Improvement and Commitment. 
 
Thirdly, we assume that data consumers judge DQ when using the functionalities provided by a Web 
portal. Thus, if we know the main functionalities of a Web portal these can guide us towards identifying 
which aspects of DQ are more important for data consumers when they assess the DQ. As basic 
functionalities of a Web portal we have used those proposed by Collins in [5]. These functions are as 
follows: Data Points and Integration, Taxonomy, Search Capabilities, Help Features, Content 
Management, Process and Action, Collaboration and Communication, Personalization, Presentation, 
Administration, and Security.   
 
Considering these three aspects as being essential, the PDQM was produced by defining a process which 
was divided into two parts (see Figure 2).  In the first part we defined the theoretical version of our model, 
PDQM(t). The main goal of this part was to obtain a set of DQ attributes that can be used to evaluate the 
DQ in Web portals from the data consumers’ perspective. The second part consisted of the transformation 
of PDQM(t) into an operational model. The main goal of this part was to define a structure through which 
to organize DQ attributes by associating measures and criteria with them.  
 
In the following subsections we will briefly describe the construction of PDQM. To obtain more details 
about this, please consult our previous work in [3] and [4]. 
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Figure 2. The development process of PDQM. 
 
Creating PDQM(t) 
The process used to generate the theoretical PDQM(t) model was made up of four phases (see Figure 2, 
left part). The aim of the first phase was to use previous literature to compile Web DQ attributes that were 
in our view pertinent to Web portals. For this we made a systematic review of the relevant literature [14] 
and we selected previous work proposed for different domains in the Web context (among them, Web 
sites [6, 13, 18], integration of data [1, 19], e-commerce [12], Web information portals [27], cooperative 
e-services [8], decision making [10], organizational networks [17] and DQ on the Web [9]). As a result of 
this we obtained a set of 100 DQ attributes that were summarized [3] as 41 DQ attributes. 
 
In the second phase, we created a matrix with which to classify the DQ attributes obtained in the previous 
phase. This matrix associates the two basic aspects considered in our model: the data consumers’ 



perspective by means of their DQ expectations on the Internet [24] and the basic functionalities offered in 
a Web portal [5]. Once the matrix was defined, we ticked the expectations applicable to each of the 
different functionalities of a Web portal. After this, in the third phase, we used the matrix to analyze the 
appropriateness of each Web DQ attributes identified in the first phase. This analysis consisted of 
assigning an expectation related to the DQ attributes that could be used by the data consumer to evaluate the 
quality of data in a portal to each functionality. For this assignment we used as a basis the appropriateness of 
each attribute (based on its definition), in relation to the objective of each portal functionality and the user’s 
DQ expectation. As a result of this phase, we obtained a set of 34 DQ attributes through which to evaluate 
the DQ in Web portals [3]. Figure 3 shows the matrix and an example of the classification of DQ 
attributes. 
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Figure 3. Example of classification of Web DQ attributes into the matrix 
 
Finally, in the fourth phase we validated the model obtained. To perform this task, we conducted a study 
by means of a survey. The purpose of this survey was to collect ratings of the importance for data 
consumers of each of the DQ attributes in PDQM(t). The survey questionnaire was composed of 34 
questions, one for each DQ attribute. Each question was measured by using a 5-point Likert scale in 
which 1 signifies “Not Important” and 5 “Very Important”. We used a sample of student subjects for our 
survey which was made up of 70 masters students in the final-year (fifth) of Computer Science (all they 
with experience as web portal users). The total effective sample was 54, or 77% of the subjects that had 
initially been enrolled. We decided that DQ attributes that had a mean of 3 or more (considering the 
choices “moderately important”, “important” and “very important”) would be kept in the PDQM(t). All 
the others would be rejected.  Thus, the final version of the theoretical PDQM is composed of 33 DQ 
attributes, see Table 1.  
 
Table 1. DQ attributes of PDQM. 

Attractiveness Documentation Customer Support 
Accessibility Duplicates Reliability 
Accuracy Ease of Operation Reputation  
Amount of  Data Expiration Response Time 
Applicability Flexibility Security 
Availability Interactivity Specialization 
Believability Interpretability Timeliness 
Completeness Novelty Traceability 
Concise Representation Objectivity Understandability 
Consistent Representation Organization Validity 
Currency Relevancy Value added 

 
More details about how we have attained this set of DQ attributes can be found in [3]. 



 
 
Second part: Operational Model 
In order to use PDQM in a DQ evaluation process, we needed to convert the theoretical model into an 
operational model. To attain this goal, we needed to define a structure that would allow us on the one 
hand to evaluate each attribute by using measures and, on the other hand, to combine attribute evaluations 
in order to obtain the portal data quality level. To carry out this conversion, we decided to use a 
probabilistic approach such as that proposed in [16]. This approach involves Bayesian networks (BN) and 
Fuzzy logic [4].  
 
As is shown in Figure 2 (right part), a four-phase process was defined through which to convert PDQM(t) 
into an operational model. First, we defined a criterion with which to organize the DQ attributes and this 
allowed us to create a BN for PDQM by means of network “fragments”3 [20]. We used the conceptual 
DQ framework proposed by Strong et al. as criterion [25]. This framework was originally defined for 
information systems and some aspects inherent to the Web context are not considered, specifically those 
concerning the role of systems. So, in our work the Accessibility category has been renamed as the 
Operational category in order to emphasize the importance of the role of systems not only with respect to 
accessibility and security but also to other aspects such as personalization, collaboration, etc. We then 
classified the DQ attributes of PDQM into these categories, thus obtaining a BN composed of four 
network fragments (one for each DQ category), which are the following fragments: DQ_Intrinsic, 
DQ_Operational, DQ_Contextual and DQ_Representational.  
 
In the second phase, we defined the relationships (direct influences) among the attributes in each fragment 
or DQ category. These relationships were established by using the DQ category and the DQ attribute 
definitions, together with our perceptions and experience. Our aim was to establish which DQ attribute in 
a category has direct influence over other attributes in the same category, and eventually over attributes in 
other categories. As a result of this phase, we obtained the graph of a BN which represents the structure 
for all the PDQM’s DQ attributes and which is composed of four network fragments, see Figure 4.  
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Figure 4. Graph of the BN representing PDQM. 
 

                                                 
3 A Bayesian network can be built by starting from semantically meaningful units called network fragments [20]. A 
fragment is a set of related random variables that could be constructed and reasoned about separately from others 
fragments. Ideally the fragments must make sense to the expert who must be able to supply some underlying motive 
or reason for them belonging together. 



Once the attributes of the PDQM had been organized into a BN, the third phase consisted of the 
preparation of the BN to assess the DQ in Web portals. Although our final objective is to create a 
comprehensive BN model for PDQM, we decided to work separately with each of the four fragments in 
the model. Thus, the following sub-phases were defined for the preparation of each fragment:  
a. If necessary, create synthetic nodes with which to simplify the fragment, i.e., to reduce the number of 

parents for each node. 
b. Define quantifiable variables for the entry nodes in the fragment. Each of these has an associated set 

of measures that evaluate the DQ attribute represented by the corresponding entry node.    
c. Define the node probability tables for each intermediate node in the fragment. This definition will 

depend upon the Web portal domain. 
We began by preparing the DQ_Representational fragment (see figure 5) for the DQ assessment in the 
domain of university web portals. Thus, the first version of the PDQM operational which is available can 
be applied in order to evaluate the representational DQ in university Web portals. Figure 5 shows the final 
graph of this fragment where: two synthetic nodes were created (Representational and Volume of Data), 
six quantifiable variables (indicators) were created for the entry nodes (LCsR, LCcR, LD, LAD, LI and 
LO) and in which some probability tables (defined by experts) for the intermediate nodes were included.   
 
Using the operational model previously defined as a base, the evaluation of the representational DQ in a 
portal is developed in the following manner. First all of the measurements which have been defined in the 
portal to be evaluated, along with the indicators which have been defined, will be calculated. Each 
indicator will take on a numerical value of between 0 and 1 (with a number of possible values that may be 
infinite), which will in their turn be transformed into discrete variables so as to ease the definition of 
probabilities. This transformation will be done using fuzzy logic [16] (we have defined a membership 
function for each indicator which transforms the value of the indicator into a set of probabilities, each of 
which corresponds to a label/class, for example, Low, Medium, High). Thus, the values of each indicator 
will be transformed into a set of probabilities that will constitute the evidence for the BN. By means of the 
probability tables these evidences will be propagated, via a causal link, from the parent nodes to the child 
nodes in the entire network until the level of representational DQ is obtained. This level will be created 
for the BN as a set of probabilities associated with the corresponding label (Low, Medium, and High). 
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Figure 5. BN of the fragment Representational DQ. 
 
Once the preparation of the operational model had been completed, the fourth phase in its construction 
consisted of the validation of PDQM. We therefore developed several experiments which allowed us to 



compare the DQ assessment of a group of web portal data consumers with the DQ assessment of PDQM. 
Based on these results we adjusted our model until it was stable. More details about how we attained the 
operational PDQM can be found in [4]. 
 
 
PODQA TOOL 
PoDQA (Portal Data Quality Assessment) is the tool which is used to implement PDQM. We have built 
this tool in order to achieve three objectives: (1) to validate and to demonstrate the applicability of PDQM 
in the DQ evaluation of Web portals, (2) to demonstrate that it is effectively representative of the data 
consumer perspective and (3) to make the PDQM accessible to Web portal data consumers. Additionally, 
we have created a functionality to be used by Web portal developers. At this moment, PoDQA implements a 
sub-part of PDQM, the Representational DQ fragment within the context of university Web portals. PoDQA 
is available at http://podqa.webportalquality.com. 
 
The PoDQA tool was built by using a 3-tiered architecture to separate the presentation, application 
(business), and storage components, using Visual Basic .NET technology (see Figure 6). By means of the 
presentation tier the tool provides an interface for the users which allows them to carry out two tasks: 
users can start an evaluation process and can seek information about the previous evaluations. The 
application tier is composed of two sub-applications. The first calculates the measures defined in the 
given portal, stores the results in the database, generates the inputs for the second sub-application and 
notifies the user when the evaluation process is finished. The second sub-application loads the appropriate 
BN (corresponding to the Web portal domain), obtains the DQ score and sends the final results to the first 
sub-application to be stored.  Finally, the data tier corresponds to the database in which the results of 
different evaluations and the tool’s management data, are stored.  
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Bayesian
Network
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Figure 6. The PoDQA architecture 

 
The main functions of PoDQA are: (1) to calculate the DQ level in a given Web portal; in order to do this 
the tool downloads the pages of the Web portal, applies the defined measures and calculates its level of 
DQ with the corresponding BN, (2) to give the user information about the DQ level in a given Web 
portal, and (3) to generate DQ rankings in a given Web portal domain. The portal evaluation is made by 
considering the domain to which it belongs. Thus, for each evaluation the user will have to specify the 
portal’s URL and its domain. The tool uses the domain given to select the appropriate BN. The 
differences between one domain and another are given by the definition of the probability tables.  
 
In order to obtain the score of the Representational DQ in a given Web portal PoDQA takes the following 
steps: first, it calculates the measures associated with the quantifiable variables in the model: LCsR, 
LCcR, LD, LAD, LI, LO; second, the values obtained for each indicator are transformed into a set of 
probabilities for the corresponding entry node in the BN; third, the probabilities are entered in the BN to 
obtain the level of the Representational DQ; and finally, the user is sent an e-mail informing him/her that 

http://podqa.webportalquality.com/


the results of the evaluation are available on the PoDQA website.  Figure 7 shows this process 
graphically. 
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Figure 7. The DQ evaluation process developed by PoDQA  
 
The results are stored in the database. Each time a Web portal is evaluated the new values are also stored. 
This allows the user to ask for historical data about the evaluations and to check whether the DQ in a Web 
portal has being improved. Together with this, PoDQA also offers users a ranking of Web portals. 
 
The evaluation process does not take place in real time because it is necessary to download a great deal of 
pages from the Web portal, in order to be able to calculate the defined measures. The tool calculates the 
measures by using the public information in Web portals (html code).  The evaluation results will be part 
of the public information on the Web site of the tool and any user can thus have access to them. 
Additionally, the tool offers a functionality which is mainly orientated towards Web portal developers and 
which, based on the results of PoDQA, provides corrective maintenance activities to improve the DQ.  
 
 
PDQM FOR DATA CONSUMERS 
As was mentioned earlier, PoDQA is a tool that any user may use it to request the DQ evaluation of a 
Web portal. Use of this tool will provide Web portal data consumers with, amongst others, the following 
benefits: 
 

• Discovering the data quality level in a Web portal in which they are interested. This DQ level will 
be determined through the use of criteria which will be adjusted to their perspective. 

• Upon discovering the data quality level of a portal the data consumer is able to decide whether or 
not to use the information provided. If s/he decides to use this information, then s/he is concious 
of the level to which it is adjusted to his/her necessities. 

• If faced with the dilemma of which of two equivalent portals to use, the DQ level of both can be 
used as a discriminatory factor. 

• If s/he habitually uses the same portal, then s/he can discover how the data quality level has 
evolved since the last time that the portal was used. This can be done by accessing all of the 
evaluations (requested by any user) that the portal has made and which are ordered 
chronologically. 

• Finally, it is possible to discover a ranking of the portals according their DQ level for each portal 
domain that implements the tool. 

 
When a user decides to start an evaluation process s/he must provide the URL of a Web portal, the Web 
portal domain, which DQ category s/he wishes to evaluate (at the moment this is only possible for the 
university portal domain and representational DQ), and their e-mail address, see Figure 8.  

 



 
Figure 8.  PoDQA, the request of an evaluation  
 
Once these data have been verified, the process is initiated. If the DQ category to be evaluated includes 
subjective measures, then a set of questions will be formulated for the user (in the Representational DQ 
category certain questions will be asked in order to obtain the evaluations for the DQ attribute of 
Interpretability, the quantifiable variable LI in Figure 5).  Once the calculations are performed the user is 
contacted (via e-mail) and is invited to visit the PoDQA tool Website again in order to recover the results. 
When the user returns to discover the results of an evaluation, s/he must provide the data through which 
to identify the portal (URL, date and e-mail) and PoDQA will give him/her the results of the evaluation. 
Figure 9 shows an example of the result of a DQ evaluation. 

 
Figure 9.  PoDQA,  the results of an evaluation  



 
As we can see in this example, PoDQA returns the results of the evaluation in a natural language which is 
easy for any user to understand. Our intention is that the tool is easy enough for anybody to use, and that 
the information which is returned will assist users in becoming aware of the level of data quality that a 
portal can obtain and the extent to which these data might be useful to them. This is achieved by applying 
a set of rules to the results delivered by the BN (a set of probabilities associated with the labels/categories 
defined (High, Médium, Low)) from which the corresponding message is generated in natural language. 
This message is the same in all cases, and the only variation is in the URL corresponding to the portal 
evaluated, the level of DQ calculated for the portal and the indication of the domain for which it was 
evaluated. Table 2 shows the generic message and Table 3 shows the levels of the representational DQ 
that a portal may have and the rule which generates the level of DQ in natural language. 
  

The level of the representational data quality in portal www.xxx.xxx is 
xxxxxxxxxx, assuming that it is a domain portal xxxxxx. 

Table 2.  Generic message with the results of an evaluation.  
 

Results of the BN Text for the user’s message 
If the DQ level is High with a probability of more than 80%. Very High 
If the DQ level is High with a probability of less than 80%. High 
If the DQ level is Medium and the percentage of the High level is 
greater than that of the Low level by at least five points. 

Medium tending to High 

If the DQ level is Medium and the percentage of the Low level is 
greater than that of the High level by at least five points. 

Medium tending to Low 

If the DQ level is Medium and the percentage of the Low level does 
not differ from that of the High level by less than 5 points. 

Medium 

If the DQ level is Low, with a probability of less than 70%. Low 
If the DQ level is Low with a probability of more than 70%. Very Low 

Table 3.  Possible Representational DQ levels and the conditions that generate them.  
  

Finally, if the user so desires, the same option can also be used to obtain the previous evaluations of the 
Web portal which are sorted chronologically. The user can use this to analyze the evolution of DQ in the 
portal and discover whether it has improved and to what extent.  
 
  
PDQM FOR WEB PORTAL DEVELOPERS 
Our original intention was to construct a tool which would make PDQM available to Web portal users or 
data consumers. Then the idea of using the model (along with the tool) to assist developers to improve the 
level of DQ in their portals arose. In order to do this, an additional functionality was implemented in 
PoDQA which not only allows the user to obtain the level of DQ in the portal being evaluated, but also 
permits him/her, if s/he so desires, to obtain a series of recommendations which will assist him/her to 
improve the level of data quality in his/her portal. Use of this tool will provide the developers of Web 
portals with, amonst others, the following benefits: 
 

• Discovering the data quality level in their portals from a user’s perspective. 
• Upon discovering the data quality level of a portal, they will be able to obtain a series of 

recommendations which will assist them to improve the DQ level in their portal. 
• The possibility of controlling how the quality level in their portal evolves with time.   
• Discovering where their portal is situated in a DQ ranking with regard to other portals in the same 

domain which will eventually represent their competition. 



• Knowing that one of the factors that may influence the success of their portal amongst users or 
data consumers is the level of DQ, will assist them in their aim to discover the aspects which can 
be improved. 

 
This functionality has been implemented in the following manner. Our first step was to analyze the values 
delivered by the BN in order to generate the representational level of the portal. The following levels were 
thus generated: Very High, High, Medium-High, Medium, Medium-Low, Low and Very Low (this is in 
keeping with the message generatated for the data consumer), and the developer will be informed of them 
via a message. Then, a recommendation for improvement will be given to any of the measurements with 
which the indicators (LCsR, LCcR, LD, LAD, LI, LO in the case of DQ_Representational, see figure 5) 
are calculated which are lower than 0.5. The tool will use all the recommendations which have been 
generated to produce a list of recommended improvements which it suggests putting into practice if the 
portal is to be improved. This list is produced in a variable manner according to the results which have 
been specified by the evaluation.  
 
We shall now show some examples of the recommendations that the tool might generate. Table 3 shows: 
the DQ attribute that was measured, the indicador that measured it, some of the measurements that were 
created to calculate the indicator and the recommendations associated with the measurement when a low 
value is present.  
 

DQ Attribute Indicator Measures Recommendations 
Consistent 
Representation 

LCsR PSSD (Pages with 
the same style) 

The pages of the portal should be consistent in style. 
Choose a style and apply it to all the pages in the portal. 
Alternatively, try not to use more than two or three styles. 

Concise 
Representation 

LCcR DPP (Distribution 
of paragraphs per 
page)  

The text on the pages should be organized into paragraphs. 
The distribution of the paragraphs on the portal’s pages 
should be uniform, and you should ensure that no pages 
contain an excessive (or  minimum) quantity of paragraphs. 

Amount of 
Data 

LAD DLP (Distribution 
of links per page) 

The distribution of the links on the pages of the portal 
should be uniform. Try to ensure that no pages contain an 
excessive amount of links. 

Documentation LD LTTD (Links with 
explanatory text) 

Include an explanatory text which is associated with the 
links, particularly in the case of those links in which the 
included text does not give a sufficient explanation.  

Interpretability LI Understandability 
of terms and 
words 

The relevant terms and words used in this portal should be 
adapted to the users towards whom the portal is directed. 
Study your intended users and adopt terms that will be 
easy for them to understand. 

Organization LO PO (Organization 
per page) 

The information presented on the pages of the portal 
should be organized by combining various visual 
characteristics such as size of letters, images, colours, data 
grouping etc. 

  Table 3.  An example of the recommendations that PoDQA is able to generate 
  
As you will note, the recommendations are generated in a natural language and are consistent with the 
measurements that have been applied. These measurements have, in their turn, been defined on the basis 
of the definition of the representational DQ category and by using the work of Ivory et al. [11], the Web 
design recommendations of Nielsen [22] and the assessment methods proposed in [7] and [23] as a 
reference. Moreover, if the developer puts these recommendations into practice, s/he can then re-evaluate 
his/her portal to determine to what extent the representational DQ in it has improved.  
 
In order to demonstrate a concrete example of this functionality, we shall now show the results of a real 



evaluation. First the developer requests an evaluation by introducing the data of the portal which s/he 
wishes to evaluate (in the same manner as that which was given in the case of the data consumer). In this 
case it will evaluate the www.uclm.es portal. PoDQA will use these antecedents to download the portal 
and to calculate the indicators in order to then introduce them into the BN. As a result of this, we have 
obtained the following values for the representational DQ level: High = 24%, Medium = 60% and Low = 
17%. These values are analyzed internally and the message containing the results of the evaluation and 
the improvement recommendations is generated by applying the previously indicated rules. When the 
developer returns to the PoDQA website to review the results of the evaluation, PoDQA not only shows 
the data which is also given to the data consumer (see Figure 9), but also offers the users a link which 
permits them to access the improvement recommendations. (See Figure 10, which shows the list of 
recommendations generated by PoDQA following the evaluation of the www.uclm.es portal. 
 

 
Figure 10.  PoDQA, a list of improvement recommendations  
 
CONCLUSIONS  
DQ is currently of interest both to users and owners/designers of Web portals. In the case of the former, 
their interest is normally centered upon discovering what level of DQ a determined portal offers, in order 
to decide whether the data obtained is appropriate to the use to which they wish to put them. The latter’s 
interest is centered upon discovering the DQ level in their portal and how this might influence its success 
among users.  
 
In this paper we have briefly explained a DQ model for Web portals which centres upon the data 
consumer’s point of view and PoDQA, the tool that implements it. We have shown how PoDQA enables 
our model to be used by data consumers and web portals developers. At this moment, PoDQA 
implements the DQ evaluation for the Representational DQ category in the university Web portal domain. 
The main functionalities of PoDQA are: to calculate the level of representational DQ for a given Web 
portal, to provide information about the DQ evaluations made by the tool and to generate 
recommendations through which to improve the DQ in a Web portal. As has previously been mentioned, 
PoDQA is available at http://podqa.webportalquality.com. 
 
We believe that our work represents an interesting contribution to the area of DQ because, as Gertz et al. 

http://www.uclm.es/
http://www.uclm.es/
http://podqa.webportalquality.com/


(2004) point out “well-founded and practical approaches to assess or even guarantee a required degree of 
the quality of data are still missing”. We also believe that the probabilistic focus used in the construction 
of our model has been a success as it has permitted the generation of a model whose final version is 
distinguished by the fact that it is: Generic (applicable to any type of WP), Suitable (orientated towards 
the data consumer’s point of view), Flexible (applicable in various situations) and Complete (it represents 
all of the relationships between the attributes).  
 
As future work, and although PoDQA has already been empirically evaluated, we wish to control its 
effectiveness with regard to the functionality which is orientated towards developers. In order to do this, 
our intention is to measure certain known portals, apply corrective measures to them and then re-evaluate 
them in order to study the evolution of the DQ. 
 
Moreover, another future work is to extend the tool to the whole PDQM. That is, we will implement the 
measures in the rest of the DQ categories in the model. The PoDQA will consequently be able to offer 
users the possibility of evaluating the data quality in a Web portal in either only one of the four DQ 
categories, or in all of them at the same time. Another task for the future is the adaptation of the BN to 
other Web portal domains. Thus, PoDQA will allow the users to select between several Web portal 
domains and will assess the DQ of each one, based on their specific characteristics represented by means 
of their probability tables. 
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