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Abstract—The number of Web portals is increasing daily.
These Web portals can be grouped into different tygs
according to their purpose. One of these types isnformation

Web Portals’ in which data quality is particularly important to

users. This paper uses a survey to study the relewee that
users place on a series of data quality charactetiss in this
type of Web portal. To do this, we determined varias user
profiles based on demographic aspects (gender, agage, level
of studies and type of organization). We also anadgd whether
each profile prefers some characteristics to othersThe results
obtained will allow designers and developers to ke which

data quality characteristics they should place mosemphasis
on depending on the users of a particular Web porta
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etc.) This type of portal is, therefore, merely
informative.

e ‘Commercial Interaction’: determined by the fact
that it is used to carry out some kind of on-line
transaction, such as buying train or airline tisket
making downloads of a legal nature, transferring
money, making payments, etc. This type of portal is
therefore, of a transactional nature.

» ‘Interaction with other People’: the important aspe
here is the ability to relate to or get in contatth
other people, known or otherwise. For example,
social networks. This type of portal is, therefaé€,
the data-exchange type.

Although the same users may access each type of Web
portal, their preferences may be different accgdio,
amongst other things, their demographic aspects, fo
example, with regard to gender [11], [12]. Men are,

The Internet has become a powerful tool foraccording to [13], more analytical and therefore reno
communication purposes, both for the exchange ofbjective, whilst women are more subjective andifivie.
information and ideas and for learning and gainingThe level of the user's studies also influences \Mattal use

knowledge, and it is even used for participationidnal,
national and international networking. The Interhas also
come to be used in all aspects of our life in regears [1].
One means to access information on the Interngsirasigh
Web portals. A Web portal is an entry point to theernet
[2-4]. Web portals select, organize, integrate ritigted

and, as the author states in [14], there is a feigni
difference between the Internet addiction scorestadents
and other professional groups.

Furthermore, Data Quality (DQ), which is often defil
as the ability of a collection of data to meet user
requirements [15, 16], is increasingly more impaoirt#o

contents and enable viewers to access organizhtionfternet users [15, 17, 18] . This importance resich the
services via the Internet [5-7]. Web portals plag a fact that users can use the data obtained to aauty

increasingly specialized role in the online woidd §nd they

also allow the creation of a work and/or busines

environment in which users can navigate in a simp@ner
to rapidly obtain the information that they neeq, [Bius
facilitating access to data on the Internet

We have found several classifications of Web pdital
[9, 10]) depending on the type of purpose. In oarkywwe have
divided Web portals into the following groups aatiog to
the principal type of activity that users wish &rry out:

* ‘The Search for and Reading of Information’: define p

everyday tasks and to make decisions both in jbbg and

é'n their personal lives. With this, the area of Weltal data

quality has consequently begun to emerge [19]. Web

portal owners are aware that DQ is important togase user
reliability, since users can clearly see its usefss. Thus,
when the degree of satisfaction increases, the aurob
customers that access the portal also increases.

All of the above led us to consider that it would b
interesting to establish whether different usefilg® exist as
regards preferences towards the various charditsrisf
Q in a Web portal. This was done by studying the

as those portals that the user uses Solely to mbtai:ouowing demographic aspects: the gender, agee-'alwe|

information (e.g., a TV channel Portal to discoverof studies and type of organization to which Weltals
what programs are being shown, a cinema Portal tQsers are linked.

see what films are being shown, a newspaper Portal, |, this paper, we particularly focus on the analysiDQ
characteristics for Web portals of the 'Searchafud Reading
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of Information' type (which from here on will befeged to as
‘Information Web Portals’). The DQ reference modstd was

lll.  DATA COLLECTION SURVEY
In order to determine the user profiles and the DQ

SPDQM (SQuaRE-Aligned Portal Data Quality Model), apriorities for the different profiles of ‘Informath Web

DQ model for Web portals which provides 42 DQ ctiarastics.
These DQ characteristics are distributed in 4 categy Intrinsic,
Operational, Contextual and Representational. [2@.shall use
the set of DQ characteristics in the Contextuakgaty,
since it is the only category in which the impodarthat
users place on certain DQ characteristics with reeda
others may vary according to the type of Web portal

Our study will allow us to determine, first, if dhe DQ
characteristics are important for users, and secanich
are most relevant in comparison to the others daagrto
the different user profiles established.

The results obtained will allow designers and depets
to discover the most relevant DQ characteristicomting to
the aforementioned user profiles, in order to it these
DQ characteristics in the Web portal and thusfgatigir users.

The remainder of this paper is organized as follaws
Section 2, the DQ characteristics in the Contextadégory
are defined. Section 3 describes the data-collectiethod
used. The various user profiles and their prefaenas
regards the DQ characteristics in the ‘Informatidrfeb
Portals’ is determined in Section 4. In Sectiorg@idelines
for designers and developers are indicated. FinGkgtion 6
presents our conclusions and future work.

Il.  THE CONTEXTUAL DQ IN WEB PORTALS

As already mentioned, in this work we shall focus o
‘Information Web Portals’ to determine the relevarmd the
DQ characteristics in the SPDQM Contextual category

In SPDQM, the Contextual category highlights the
requirement which states that data quality must bé&

considered within the context of the task at hahaertain
type of context must therefore be considered
Contextual category in order to establish the datity in
this environment, in our case, the ‘Information Wradstals’.

This category contains 10 DQ characteristics arigl6
sub-characteristics (see Fig. 1). Further inforamtion
SPDQM can be found in [20].

Moreover, the importance that is placed on ceriz
characteristics in the Contextual category withardgto
others may be different according to the varioes psofiles.

Reliability
Scope

Validity —
Specialization
Usefulness Applicability
Contextual Value-added Flexibility
Traceability Novelty
Compliance

Precision

Relevancy —

Efficiency
Effectiveness

Novelty
Timeliness

Figure 1. DQ characteristics in the contextual gaitg
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in the

portal’ users, we decided to carry out an unsupedvi
survey, in which questions related to this typ&\eb portals
appeared. We used ‘“the principles of survey rebgarc
proposed in [21, 22].

The questionnaire in this survey was formed oftal tof
21 questions, 4 of which were general, related
demographic aspects (Table 1), 16 of which weratedl to
DQ characteristics in the Contextual category amplidstion
concerning the definition of the term ‘Contextualhe
questions concerning the DQ characteristics hdueteasy
to understand. Pre-test questionnaire was therefiose
carried out with users who were experienced inube of
Web portals and whose feedback allowed us to mdtdy
initial questions and obtain a definitive set
understandable questions for all types of Web podars
(Table 1I). In the questionnaire, only one respongas
possible because we used closed questions.

The questions were answered using an 11-point t-iker
type interval scale, ranging from strongly disag(ég to
strongly agree (10).

The final questionnaire was distributed to a hegfeng@ous
group of 200 Web portal users from Europe and Latin
America, by e-mail or in printed format. The questiaires
were collected in the same manner, and 192 of tivene
returned, signifying that a response rate of 96%s wa
obtained. However, 4 surveys had to be discardeduse
they were incomplete. We were therefore left wB8 $urveys
that could be used, thus obtaining a responsef&4%.

Once the data obtained with the questionnairesblead
ollected, it was necessary to carry out a statisinalysis
to investigate the results [23] .

The starting point for this was the calculation tbé
Cronbach’s alpha to estimate the reliability of theults. A
value of 0.942 was obtained as a result of thisjclivh
indicated that the results had good internal coesie. The
information was therefore reliable.

An analysis of the sample obtained is shown asvgl!

to

of

IV. DETERMINING PREFERENCES FORQ
CHARACTERISTICSACCORDING TO THEUSERPROFILE

In this section we shall determine whether all D@
characteristics identified in the Contextual catggm our
SPDQM model are considered to be important by gersu
of this type of Web portals, and we shall also fidgn
whether any of these DQ characteristics are mopitant
than others depending on the various user profiles.

This will be done by carrying out a statistical lgess of
the results obtained from the survey with the UsencSPSS
statistical analysis tool and on the basis of tflewiiing steps:
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TABLE I.

QUESTIONS CONCERNING DEMOGRAPHIC ASPECTS

Gender. Male/Female

Level of studies COMPLETED: High School / Vocational Training/ University/ R@raduate.

Commercial — Financial / Other (Please state which)

Type of organization with which you are linked (forstudy or work purposes). If there are various, plase place them in
the order in which most time is dedicated to thenfrom greatest to least:Education / Service Sector / Industrial -

Age range:Under 25 / Between 25 and 35 / Between 35 andB&iween 45 and 55 / Over 55.

TABLE II.

QUESTIONS CONCERNING THECONTEXTUAL DQ CATEGORY

1.- The data should be sufficiently detailed tdlifate the task at hand.

2.- The data obtained from a Web portal shouldime and reliable (believable).

questions 1 and 2).

3.- In general, the data in Web portals shouldrzetstandable for you to consider them valid. (Eh&racteristic is related to those shown in

any modifications made to them.

4.- It should be possible to verify the data, andauld be appropriate to know their author antfieir source, and to be able to obtain a record of

5.- The data should be defined in accordance wiggalation, i.e., they should comply with pre-bthed standards (by, for example, showing
dates, prices, etc.) thus avoiding situations irclvdoubts or different interpretations emerge.

6.- The data provided by a Web portal should carttae appropriate and specific information for dise to which they will be put.

7.- The data should adapt to user needs (e.g.stimyd be integrated into other applications esented in different formats).

8.- The data should be useful and specially oréetaevards the user community that will utilize them

9.- The data should be innovative, thus allowirgséhwho use them to obtain new knowledge.

questions 7, 8 and 9).

10.- In general, the data should be suitable twethe user to obtain advantages thanks to their(@itis characteristic is related to those shawn

11.- The data should be available in the shortessiple amount of time.

those shown in questions 9 and 11).

12.- In general, the data should be applicableirmmalative, and should be available in a reasoreleunt of time. (This characteristic is related|to

13.- The data offered by portals should be usefutHfeir users, and should satisfy their needs.

number of links to locate the data desired).

14.- It should be possible to obtain the data liyguthe appropriate quantities and types of resmutby, for example, using the smallest possiblg

15.- The data obtained from Web portals shoulddaeteand concise, thus helping you to find relevestilts.

16.- The data in Web portals should provide thermftion that users are seeking.

context of the specific area in which you wish wrkvwith them.

17.- The data provided by Web portals should haeee of quality that accords with the specifieus which you wish to put them, i.e., in the

A. Sudy of DQ Characteristics: Descriptive Satistical
A descriptive statistical analysis was used to shigv

The Cronbach’s alpha was calculated for each of the
factors obtained in order to estimate the religbitf the
results. Factor 1 obtained a Cronbach alpha valu®874,

minimum, maximum and mean values of all the DQFactor 2 obtained a Cronbach alpha value of 0.99F a

characteristics (including a question concernirggdéfinition
of the term ‘Contextual’) with the objective of ifging whether
all these DQ characteristics are important in ‘tration
Web Portals’. 11 characteristics with mean valuesr 8
were obtained, while the others have values of detw/ .57
and 8, all of them being above 7.5. The mean vafjixen
by users are thus high (nearer to the maximum vafui0
than to the intermediate value of 5). This siguifileat all the
DQ characteristics in the Contextual category mresffect,
important to the users of ‘Information Web Portals’

B. Creation of groupsof DQ characterigtics. Factor analysis

Factor 3 obtained a Cronbach alpha value of 0.86is
signifies that the values obtained are good, arad the
results are therefore reliable.

If we interpret Table Il on the basis of the défons of
the DQ characteristics we obtain that the datadotdt 1
must be understandable to users if they are toidemtem
valid (validity), defined according to regulationand
standards (compliance), true and reliable (religpjlcontain
detailed information to facilitate the task at hajsdope),
contain the appropriate and specific informatioedesl for
the use to which they will be put (specializatio@ye
verifiable, and the author or source from whichytbame is

This sub-section was carried out with the use of &nown (traceability) and can be adapted to userdsiee

factorial analysis which allowed us
homogeneous groups of DQ characteristics (denosdnas
factors). These factors permitted a summary to bderof
the relationship between the DQ characteristicsicemed.
Each factor is independent of the others.

The results reveal the existence of three factbeblé
). Factor 1, Factor 2 and Factor 3 represend&%, 7.47%
and 5.83% of the total variance, respectively. €hestors,
when combined, can therefore explain 66.77% ofttial

to determine(flexibility). For Factor 2, the users wish to finhat they

are looking for (effectiveness), with concise dttat will
allow them to find relevant results (precision)atttsatisfy
their needs (usefulness) and using an approprisatity of
resources (efficiency). In Factor 3 the users aterésted in
the fact that the data are applicable, innovatiegeyancy)
and are oriented towards a destination community
(applicability), that they allow them to acquire we
knowledge (novelty), to obtain advantages from tlfeatue-

variance, which can be interpreted as an acceptabkdded) and that they are available in the shopessible

percentage.
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amount of time (timeliness).
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TABLE I1l. FACTORIAL ANALYSIS which is in Cluster 3, for the variable ‘Universjtand this
Factor 1 Factor 2 Factor 3 variable was discounted in Cluster 1 (the valueswshin
Validity Effectiveness Relevancy bold type in Table V).

Compliance Efficiency Timeliness 4°.- For those variables which did not yet havesleded
Reliability Precision Novelty value, we chose the highest value in its row. Bangle,
Speif;;i‘;‘;tion Usefulness Xg{')‘fi:‘gﬁ;d for the *Vocational Training' variable, whose vaiuare ‘7',
Traceability 13’, and ‘20’ in Clusters 1, 2 and 3, respectiveke chose
Flexibility the value ‘20’ which is in Cluster 3 (the valueswahn in

C. Creation of user profiles: Cluster analysis

italics in Table V). By following these steps weethfore
obtain the values shown in bold type and in italics

The DQ characteristics have now been organized int¢highlighted values) in Table V.

factors. However, our intention was to discover thbeany
of the DQ characteristics are more relevant thamerst
according to the different user profiles. To dosthiwe

carried out a cluster analysis in order to groug th

previously identified factors by resemblance orikiute.

Three groups are also obtained in this case. Ehdtec
may be formed of one or various factors, dependimghe
importance that each cluster gives to each fa@tuster 1
contains the DQ characteristics of Factor 2. Ciusteontains
the DQ characteristics of Factor 1 and Factor 3 Ghdter
3 contains the DQ characteristics of Factor 3 Tsd#e 1V).

Our next objective was to determine the relatigmshi

between the demographic aspects and each of tterdu
identified. This was done by using the contingetalyles
shown in Table V and the following steps:

1°.- We determined which variable had the greataisie
for each demographic aspect and each cluster. ¥eone,
Cluster 1 and the demographic aspect ‘gender’ givea
value of ‘68’ which corresponds with the variabieale’, while
the demographic aspect ‘level of studies’ gives uslue of
‘54’ which corresponds with the variable ‘Univeysit

2°.- The value obtained was compared with the oth
values in this variable for the other clusterstha example,

These results allow each variable of each dembigrap
aspect to be situated in one of the three clustérich allows
three user profiles to be determined, as is shawrable VI.

The user profile 1 is composed of: men betweenrb a
45 with a postgraduate level of studies who work in
education belong to Cluster 1 and give prioritythhe DQ
characteristics in Factor 2 (Effectiveness, Efficig
Precision and Usefulness). In the user profileh2reg are
users under 25 and over 55 years of age with Higdio&@
who belong to an Industrial, Commercial or Finahcia
organization, of which Cluster 2 is composed, gifierity to
the DQ characteristics that correspond with Factor
(Validity, Compliance, Reliability, Scope, Speczaiion,
Traceability and Flexibility) and Factor 3 (Relesgn
Timeliness, Novelty, Value-added and Applicabilitfhe user
profile 3 consists of: women between the ages b 55
with vocational training or university studies frothe
service sector or another (i.e., not Education,ushdgal,
Commercial or Financial), belong to the clustem8 these
users place more relevance on the DQ characterigtic
Factor 3 (Relevancy, Timeliness, Novelty, Value-edidnd
€Applicability).

the values are ‘55’ and ‘44’ for the variable ‘mala TABLE IV.  CLUSTERANALYSIS
Clusters 2 and 3, respectively, and the value$atand ‘56’
for the variable ‘University’ in Clusters 2 andr8spectively . T C'UZSter 3
3°.- We chose the greatest of the values obtaimethis 3
. L actor 2 | Factor 1 | Factor 3
variable. In the example, we selected the valug {@Bich is Factor 3

in Cluster 1, for the variable ‘male’, atide value ‘56’

TABLE V. RELATIONSHIP BETWEENDEMOGRAPHICASPECTS ANDCLUSTERS
Demographic . Cluster (%
Asgec’t) Variable 1 > ( 3
Gender Male 68 55 44
Female 32 45 56
Under 25 13 36 16
Between 25 and 35 32 23 28
Age Between 35 and 45 39 7 20
Between 45 and 55 13 23| 30
Over 55 3 11 6
High School 7 32 16
. Vocational Training 7 13 20
Level of Studies University 52 0 13
Postgraduate 32 5 8
Education 58 41 35
Type of Industrial-commercial-financial 7 16 4
Organization Service Sector 26 22| 34
Other 9 21 27
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TABLE VI. SUMMARY OF THE RELATIONSHIP BETWEENDEMOGRAPHICASPECTS ANDCLUSTER
rofile] Factor DQ Characteristics Gender Age Level of Studies Type Of_
Cluster Organization
Effectiveness, Efficiency, Precision, Between 25 and 35 .
1 Factor 2 Usefulness Male Between 35 and 45 Postgraduate Education
Validity, Compliance, Reliability, Scope, Industrial-
Factor 1 Specialization, Traceability, Flexibility <25 . .
2 Relevancy, Timeliness, Novelty, Value-addgd >55 High School commercial-
Factor 3 ' > ’ ’ financial
Applicability
3 Factor 3 Relevancy, T|me||n¢ss, _Novelty, Value—addedFemale Between 45 and 55 Vocat|o_na| T_ra|n|ng Services
Applicability University Other

Limitations of the study. This work has been carried out
in a systematic manner. Nevertheless, we are aurscthat
it has certain limitations. The first concerns tfuality model
used since we have limited the research to DQ ctaistics
in the Contextual category of the SPDQM model.

We have also limited the type of Web portal withichhwve
have worked, and have focused solely upon ‘Infaonatveb
portals’ and have obtained those DQ charactengtiacsh are most
relevant according to the users’ different demdgaaspects.

In future works we shall consider the other typedMeb
portals and we shall analyse the other categaridsei model.

As will be noted, all these changes will make trults that
will be obtained more global, which is our eventlgective.

V. GUIDELINES TO DESIGNERS AND DEVELOPERS

- People under 25 are in Cluster 2 with Factorsd. &

- People with ‘High School’ studies are in Clus?ewith

Factors 1 and 3.

- People from organisations in the services sdmtmng

to Cluster 3 with Factor 3.

3.- The designers and developers will put special
emphasis on the DQ characteristics in the factatr dppears
most often. If none of the factors are repeatediasious
factors are repeated the same amount of times, \lkky
consider the DQ characteristics of those factors.

From example 1: emphasis should be placed on the DQ
characteristics in Factor 2. Therefore, in ‘Infotima Web
portals’, their users are interested in data thmat actually
seeking (Effectiveness), are obtained using apatapr
quantity and resources (Efficiency), are exact¢Bren) and

In this section, we show the method used in order tthat satisfy their needs (Usefulness).

create guidelines for designers and developerdaothey
will know which DQ characteristics are most impaita
according to the type of user to which the ‘Infotioia Web
portals’ are oriented and which they intend to dgveor
modify. The designers and developers will therefogeable
to deal with and use them.

We used the following steps:

1.- The type of user towards which the Web porsal i
oriented is identified. The type of user will beeatenined by
the demographic aspects: gender, age range, légalidies
and type of organization with which they are link€dr
study or work purposes). The following exampled aliow
us to analyse the results:

Example 1: A ‘Information Web portal’ oriented mipally
towards men between 35 and 45 with postgraduatiestu
and belonging to educational organisations.

Example 2: A ‘Information Web portal’ oriented
principally towards women under 25 with ‘High Schoo
studies and belonging to organisations in the sesvsector.

2.- The cluster and factor belonging to each deayyc
aspect is obtained (see Table IV and Table VI).

For example 1:

- Men belong to Cluster 1 with Factor 2.

- People between 35 and 45 are in Cluster 1 withoF2.

- People with university studies are in Clusteiith wactor 2.

- People in educational organisations are in Ctuste

with Factor 2.

For example 2:

- Women belong to Cluster 3 with Factor 3.

Copyright (c) IARIA, 2013.  ISBN: 978-1-61208-248-6

From example 2: most importance will be placed lom t
DQ characteristics from Factor 3. In this case,rusae
interested in the fact that the data are applicadnhe
innovative (Relevancy), are obtained in the leasdsjble
amount of time (Timeliness), that they allow thematquire
new knowledge (Novelty), permit advantages to bairetd
(Value-added) and data that are oriented towad#éstnation
community (Applicability) in ‘Information Web poris.

We believe that with this type of guidelines, desig and
developers will increase the data quality of thebVpertals
as perceived by their users, since they will bdottanade’.

VI. CONCLUSIONS ANDFUTURE WORK

This paper presents a study whose intention ishemne
hand to establish the importance that Web portaisuglace
on a group of DQ characteristics and, on the otioer
determine whether these DQ characteristics havifeaeht
level of relevance according to the various usefilps.

We determined the set of DQ characteristics to be
analysed by focusing on those corresponding to the
Contextual category in the DQ model for Web portals
denominated as SPDQM [20]. Given that the contexthich
DQ characteristics are analysed has an influencehimn
Contextual category, we decided to focus our ingaton
on Web portals of the ‘Information Web Portals’¢yp

Furthermore, the following demographic aspectsdgen
age range, level of studies and type of organizatiovhich the
users were linked, were used to identify the variger profiles.

The entirety of this study was carried out by usiang
survey as a starting point and then analysing tsallts
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obtained from the questionnaire by using the SR&tcal
analysis tool. The questionnaire in this surveytaimed a
total of 21 questions, 4 of which were generalatesd to

demographic aspects, 16 of which were related to DQ

characteristics in the Contextual category and @&stijon
concerning the definition of the term ‘Contextual’.

In the analysis that followed we identified thraedent
user profiles and we grouped the DQ characteristic
according to those user profiles such that we ave able to
indicate the set of DQ characteristics to which erattention
should be paid in the DQ of a Web portal accordimga
particular user profile.

All of this should enable designers and developerise
guided in the construction of Web portals, in orttemake
them more appropriate for the users at which theepiened.

Our short-term future work will be to determine the
importance of DQ characteristics in the Contextséegory
for Web portals of the types ‘Commercial Interastiand
‘Interaction with other People’. We shall then carg our
current results with the results obtained in tHeeptypes of
portals. In this way, we will see whether all thpds of user
profiles place importance on the same DQ charatiesiin
all types of portals. Our eventual intention isnbake our
model available to users and developers througbeatbol.
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