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Abstract. To succeed in their tasks, users need to managendt the most

adequate quality levels possible according to $ipedata quality models.

Typically, data quality assessment consists ofutaling a synthesizing value
by means of a weighted average of values and vweig$gociated with each
data quality dimension of the data quality modek #hall study not only the
overall perception of the level of importance foe tset of users carrying out
similar tasks, but also the different issues tlzat influence the selection of the
data quality dimensions for the model. The coretrioution of this paper is a
framework for representing and managing data qualibdels using social

networks. The framework includes a proposal foraadmodel for social

networks centered on data quality (DQSN), and aansible set of operators
based on soft-computing theories for correspondjrgrations.

Keywords: data quality, data quality dimensions, quality modsocial
networks.

1 Introduction

Users need documents containing data with an atee¢mizel of quality to succeed in
their tasks. The concept of data quality (typicaliged as synonymous with
information quality [1]) provides users with a sétuseful fundamentals for assessing
the quality of data contained in relevant documearid hence for computing the
overall data quality of the document.

Let us assume that it is possible to define clasdessers that access and use
documents with the same data quality requireme?jtdrj addition, let us generalize
the term “user” by employing “stakeholder” instedad, mean any agent (person,
system or process) involved in the use of documéentsstudy the level of data
quality of a document, and depending on the stdkleh® role on data, data quality is
assessed with regard to a data quality model comtba$ a set of data quality



dimensions [3]. It is important to highlight thafptcally, for the sake of simplicity,
data quality models present data quality dimensasnisaving all the same importance
for the assessment. But as Wang and Strong deratsétr [3], not all of them are
indeed equally important. And this is the aim ofr aesearch: to study what
foundations are appropriate for determining howadngnt each one of data quality
dimensions is for an assessment scenario, and hdoug issues can influence to the
level of perceived importance of the dimensions.w&salso want to make operative
our findings, we propose the technological supfmrtonducting such studies.

To be more precise, our interest is focused on toomanage the “weight” of each
data quality dimension in the assessment. Initidhis weight would be provided by
each one of the stakeholders participating in tieessment scenario. This weight
represents his or her perception of the relativpoittance of a specific data quality
dimension with respect to the remaining ones inntioelel. What we want to set forth
is that, even when planning assessments for divarsearios, different data quality
models could be required. Anyway, we posit thatkivay-alone or set of stakeholders
carrying out similar tasks would take into consadiem practically the same data
quality dimensions for use with the set of diffarapplications needed for their tasks
across varying scenarios. The results of the reBeaould be used as a starting point
for new assessment efforts by establishing theesponding benchmarking.

So the simplest way to get a data quality modattaiaing different data quality
dimensions and their associated weights, would isbied asking to the group of
stakeholders to decide firstly about the dimensiansg secondly about the perceived
level of importance for each data quality dimensiéor the data quality model to be
used in the assessment. After this, the resultsildhlbe synthesized, taking into
account the different perceptions. Since repretenta of preferences are typically
subjective, it would be preferable to provide stakders with a set of linguistic
variables to model this subjectivity, instead ofrrawiic values as it has been done in
other researching works related to data qualitysueanent. The development of the
foundations for desired calculus is going to beeba®n soft-computing and
computing with words [4] as it is presented in geTP.

To give sufficient automated computational supgorbur study, and taking into
account the definition of social network provided[B], we have decided to coin the
term Data Quality Social Network (DQSN)as a set of stakeholders connected by
social relationships who share a data quality mddelassessing data quality of
documents used when developing a task. We intencséoa DQSN and associated
analysis for each assessment scenario in ordeat@age the set of stakeholders, their
perceptions and other future researchable issikeshdw to manage the dependence
among data quality dimensions.

The main contribution of this paper, therefore ais extensible framework for
managing data quality models, based on the ovemteption of the level of
importance for the different data quality dimensiadentified by the members of a
DQSN.

The remainder of the paper is structured as folloBection 2 shows the main
foundations of the proposed framework. In the thgection, an example of
application is introduced. Finally, the fourth sentshows several conclusions and
outlines our intended future work.



2 The Framework

This section presents the main components of #dmadwork for establishing a Data
Quality Social Network (DQSN). The main aim of a B is to make a data quality
model which is based on collaboration. This dataligumodel will be composed of
all those data quality dimensions and their coweding weights. These in turn
correspond to the overall perception of the lewdlsmportance of the data quality
dimensions which are of interest for stakeholdérkis data quality model is
associated with the task at hand for the stakehglddthough it is intended to be
shareable and interoperable for many other appitsit For instance, it can be used
for filtering or ranking documents in order to disginate those that are not of a high
enough quality to be used, or for edition purposesprder to guide designers to
optimize their results.

The framework consists of two main elements:

« A Data Model for representing and managing infoiomatabout the
members of the DQSN and their relationships, stasipport annotations
regarding to the perception of the level of impoce of data quality
dimensions made by the members of the DQSN. The whaidel observes
the concept related to data quality measurememéssdn addition, this Data
Model might be easily extensible to satisfy thosegible future researchable
issues.

* An extensible set of Operators based on soft-coimgpufor making the
corresponding calculations, like those to synthedize overall level of
importance of the individual data quality dimensiaf a model.

It is important to realize that the framework praee in this paper does not
observe the entire process of measurement of dat#tyqdimensions for each one of
the entities identifiable in the documents beingeased. See [6-8] for a broader
explanation about measuring data quality under hyy@othesis considered in this

paper.

2.1 A Data Model for DQSN

The main aim of depicting a Social Network is talele the option of introducing
Social Networking Analysis techniques as a wayutther extend the framework. In
this framework, the corresponding support for aatiohs is provided, aimed at
collecting the perceptions (or preferences) of stakeholder about each one of the
data quality dimensions used to assess the dataygofidocuments based on their
backgrounds and experiences. This implies gatheend conveniently storing
information about the elements that participatthéscenario [9].

The information we consider important to managgraiped into different classes
and relationships of the data model presented. Asseek to enable usage by
machines, and interoperability between applicatioms decided to implement the
data model by means of an OWL ontology, given thamantic Web and Social
Networks models support one another: on one h&wedSeémantic Web enables online
and explicitly represented social information; dre tother hand, social network
provides knowledge management in which users “omt®3 knowledge and beliefs



via the social network. OWL has been chosen instéahy other ontology language
because it is the most complete language for theesentation of Web data [10].
Instances of this ontology with gathered data aiegyto be registered by using RDF,
since this is widely accepted and it is the bawmisSEmantic Web applications [11].
The vocabularies used to implement some of theeqts®f our data model are:

Dublin Core (DC) [12]. DC emerged as a small set of descriptors for
describing such metadata about documents, likearreapublishers.

Friend of a Friend (FOAF) [13], is the basis for developing the Social
Network, since it provides terms for describingseeral information [5].
Software Measurement Ontology (SMO)implemented from the software
measurement ontology proposed by Garcia et al.1#. [It contains a
Software Measurement Ontology describing the mogtortant concepts
related to the measurement of the software arsifaltt is available at
http://alarcos.inf-cr.uclm.es/ontologies/smo

Data Quality Measurement Ontology (DQMO) implemented from the
Data Quality Measurement Information Model (DQMIdioposed by [6].
This DQMIM describes the different concepts regagdidata quality
measurement issues.

foaf:Document!
-rdf:about
-de:title
-dc:description

foaf:Group
-foaf:Name

AN foafinterest »

1

dgmo:DataQualityModel
dasn:uses dc:Maker

-dc:Contributor

1 1 -dc:title

dqgsn:DQSN

-dc: Title
-dgmo: Task

foaf:knows foaf:Agent

-foaf:name
-foaf:mbox

foaf-membet] iderimportant|  smo:evaluates »
[dgmo:LevelOfimportance

dc.date
N T dqgmo:DataQualityDimension
dgmo:Stakeholder 1 | 1.* rdf-about

" L -dgsn:overallLevelOfimportance
dgsn:hasbeeninfluencedby qumo role = e

-dgsn:LevelOfinfluence

Fig. 1. Data Model for Supporting DQSN

The classes that we have identified are (see Fig. 1

dgsn:DQSN Acronym for Data Quality Social Network, which &n
aggregation of Agents. This is the class of whicllada quality social
network is made up and it consists of an aggregatd different
dgmo:Stakeholders.

dgmo:Stakeholder. This class is intended to represent a first aggirdo the
stakeholders, who can be the information consufigrs



dgmo:DataQualityDimension. This class represents the Data Quality
Dimensions (see [7, 15]) whose levels of importaree going to be
managed. This class has a property nandgbkn:overallLevelOf-
Importance, whose main aim is to store the synthesizing le¥@nportance
calculated as the overall opinion of all stakehddeplied in the definition

of the data quality model. This is calculated byameof the soft-computing
operators described in section 2.2.

dgmo:DataQualityModel. This is used to represent information about the
Data Quality Model which is defined for each docuainender assessment. It
contains a set of data quality dimensions, eachwatteits overall perceived
level of importance.

foaf:Document This represents the document whose data qualigguired

to be assessed by using the data quality model.

On the other hand, we have identified several pt@se which allow us to
establish relationships between the different elasSince we needed to complete the
semantic of some properties, we have extended thi#msub-properties. UML has
been used to represent them and some of the folipvélationships are depicted by
means of association classes to keep their meaiiimg.properties that have been
incorporated, represented as relationships or edotclasses in Fig. 1, are:

foafiinterest, this is used to relate a data quality social nétwo the set of
documents that the members of the network are milyrimterested in.
dgsn:hasbeeninfluencedbyit is based on the properfiyaf:knows Its main
objective is to represent how a stakeholder has bdkienced in his or her
perception of the level of importance of data dyadiimension by another
stakeholder, for different reasons [16].

dgsn:considerimportant, is the property aimed at capturing the level of
importance that dgmo:stakeholdegives to a given data quality dimension.
As previously said, for the assessment of the datdity of a document,
some authors like [8, 17] propose to make a wethhterage of normalized
vectors. Since it may be very difficult to give aeg@se value for each
weight, we propose using foundations of computiritp words [4]. This set
limits the possibility of giving values for eachvéd of importance to only a
few linguistic labels representing the perceptidrdata quality dimension
importance. After assigning the corresponding listiti label, it is necessary
to synthesize the global perception of the datdityud@imension importance.
This task can be done using the operator Majotiiged Linguistic Induced
Ordered Weighted Averaging (MIOWA) provided by [18MIOWA
operators will be discussed later.

dgsn:usesestablishes a relationship between the socialarétand the data
quality model used to assess a document. Thisioe#tip is necessary
because information consumers assess quality wisipiecific business
contexts [8].

smo:evaluatesis used to connect a specific data quality modi¢h wata
quality dimensions that are really important foe tdata quality social
network.



2.2 The MIOWA and the Influence-biased MIOWA Operators

In the previous subsection, we have introducechtfed for the MIOWA operators to
synthesize opinions of the majority of stakehold@tecision makejsin order to
calculate the overall level of importance of a daiality dimension. In order to best
understand the paper, in this subsection we araggto briefly introduce such
operators, and then, we are going to present ontribation for synthesizing the
opinion of the majority, but taking into accounetpossibility that the opinion of
some stakeholders can be influenced by that ohanot

An Ordered Weighted Average (OWA) operator is agragation operator taking
a collection of argument values and returning a single value. Yager and Filev in
[19] define an OWA operator of dimension n as acfiom ®:0" - (I, which has an
associated weighting vector W={ywv,,...,w,} such that w [0,1] with >, w; = 1 for
any arguments;aa, ...a [0 [0,1]: OWA (a, &, ...&) = X b w;, with b being thef
largest element of the.det B be a vector that contains theedered according to a
certain criteria such ag torresponding to the valuglsefore being ordered:

[a, &, ..., &eesy Geey By B
T
[by, by, ... 0, ... b, ... b b

For this example, i is not necessarily greater thdh is possible to define the
function a-index(i) = i which allowsB8u.indexiy SO it is possible to define an OWA
operator as expressed in formula (1):

OWA (ay, &, ...a) =W'B (1)

Sometimes, a means to induce the order of the agtsnto be aggregated is
provided. This means is represented by a functigReai=Vv;, which is known as
order inducing valueThis implies that for any; & aggregate, there is another value
v; associated to it. The way to ordgrisadone with respect tg.\Let B, be a vector
where v-index(i) is the index of théh largest y it is possible to define thaduced
Ordered Weighted Averaging Operator (IOWA) [19] as shown in (2):

OWA (ay, &, ...a) = W'B, 2

The way to calculate the weights miust be such that it allows us to represent the
increase of satisfaction in gettingiSstead of § (see Fig. 2). Let Q be: [0,#][0,1]
a function so that Q(0) = 0 and Q(1) =1, with Q@&R(y) O x >y, with x, yO 0.
Eachw; can be calculated as follows:

w; = Q(i/n) — Q((i-1)/n) 3)
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Fig. 2. A set of seven linguistic terms ([20])

The main strength of this weighting vector is tlitattan have an associated
semantic meaning that determines the behavioreoO¥WA operator, since they have
the effect of emphasizing or deemphasizing diffe@mponents in the aggregation.
Therefore, a weighting vector allows better contoder the aggregation stage
developed in the resolution processes of the Gipeision Making problems [21].
Thus, by introducing corresponding changes in thg @f calculating it, it is possible
to adapt it to any required situation of computiligs possible to use the operator to
synthesize the opinion @fiost of the decision makers, or some of them, etc. Tars
be satisfied by defining the function Q as a fummmbership functiop. In our case,
as we want to get the opinion of the most, the tioncrepresented in Fig. 3 can be
used.

1 1 x209
sl Hmos(X) =12x=08 04<x<09
0 x<04

Percent number of fully satisfied criteria

Fig. 3. Definition of the linguistic Quantifiemost [18]

Pasi and Yager in [18] introduce the Majority IOWWerator by (1) suggesting
the idea that the most similar values have closstipas in the induced ordering
value so they can be aggregated and (2) suggestiegy strategy for constructing the
weighting vector so as to model thmdjority-baset of the aggregation better. For
the first suggestion, they use the support functimrcompute similarities between
pairs of opinion values. L&up(a,b)be the binary function that expresses the support
from b for a (see Fig. 4); then the more similar two values tire more closely they
support each other.
1if l[a-bka

0 otherwise

Sug(a,b) ={

Fig. 4. Support Function



For the weighting vector, they suggest a procedmréts construction with non-
decreasing weights. So, they introduce a modificafor the overall support ¢he
sum of the corresponding supg& ) by making i&s+1, having t< t O i<j and
defining w (see formula 4). In formula 4, Q is a functiprfor linguistic quantifier
“most” (see Fig. 3).

wi = Q(t/n) / ZiQ((ti)/n) (4)
Summing up, to use the MIOWA operators, the stepsgmted in Table 1 can be
followed.

Table 1. Steps to apply a MIOWA operator

1. Calculate the Order Inducing Values by means ofShpport Function
(see Fig. 4).

2. Calculate the Weighting Vector W taking into accotlne quantifiers (se¢
formula 4)

3. Compute the Weighted Average (see formula 2)

This calculus must be repeated for each one ofddia quality dimensions
identified. At the end of all the calculus requirede will have obtained a
synthesizing value for the level of importance atle data quality dimension in the
data quality model, in the fortrevelOfimportance(NumericalValue). With the set
of all levels of importance, it is possible to cartg the weighted average, together
with the values of measures corresponding to eatd duality dimension for the
assessment of an entity containing data of intdoesthe stakeholders’ task in hand
(e.g. a document of Web Semantic, an XML file...). éAsesult of the measurement
method, one could have a quantitative (or num@rimah qualitative (like a linguistic
label) value. Depending on the nature of the meassuesults must be converted so as
to get adapted to the suitable operator. Henceg the two alternatives:

» If the measures obtained are in a numerical formatcan (1) normalize the
numerical values associated to the results of tHeWHK operator applied in
the calculus described previously (see example eictien 3) and then
calculate the weighted average, or (2) get theyfwatues for the results of
the measurement and apply a corresponding soft-gtimgpoperator based
on OWA in order to get a fuzzy value, which mustifterpreted according
to organizational policies.

« If the obtained measures have qualitative valueg. (Bnguistic labels
corresponding to fuzzy sets), we can (1) apply tberesponding soft-
computing operator based on OWA directly, and th@arpret the result
according to the aforementioned organizationalgiedi or (2) defuzzy all
the measures corresponding to values of the mesaanckthose obtained for
the level of importance of each data quality measand then compute a
numerical weighted average.

However, any combination of the previous alterregimust be aligned to only one
of the four, if we are to get an assessment forddwa quality level of the entities
being assessed. Nevertheless, we must take inticthe nature of data quality
measures for the best computational performance.



Now that MIOWA operators have been presented, wegaing to introduce the
Influence-biased MIOWA, since contextual factorglsas personal characteristics,
decision tasks, and organizational settings stsoimfluence the perception of data
quality [8]. We have noted that the importance & tnfluence of decision-makers
amongst themselves is not currently observed byM®WA. Indeed, MIOWA
operators consider decision-makers’ opinions agpeddent. Our idea is that in a
social network, one stakeholder (decision-makemn)influence the opinion of another
(e.g., group leaders can suggest their vision ¢éorémainder of the group) with the
result that the overall opinion of the group is @etually the real opinion of the
world, since it could be biased. Indeed, peopld terassume that a thing is of quality
simply because another more experienced persom Inasre positive opinion about
the thing being assessed. Since our main goal iapfoach the actual level of
importance of each data quality dimension, we arescious that in order to compute
the overall perception, all of the opinions mustéthe same value.

In this first approach, we are going to represkatstate of the level of influence of
a stakeholder Uto another Ywith a functionLInfluence(U;,U;), which, only for
demonstration purposes, can have one of the ttakew represented in Fig 5. The
values provided are hypotheses for demonstratighth@y must be adapted to any
other specific scenario. Indeed, as the levelsthrd corresponding values do not
interfere the researching, they must be calibraaedproperly required for each
scenario.

02 U; influences U,
LinfluencgU;,U ;) =401 U, seminf luenced)
0 U, notinf luencesU

Fig. 5. Function for computing the Level of Influence

The Influenced-biased MIOWA operator is a MIOWA pirewhich the similarity
between pairs of values is going to be modifieccbgsidering the effect of the level
of influence. To achieve this goal, we have defiagdodified functiorsupport Sup*
(a,b) (see Fig. 6) based on the previous one shownginrdHibeing a and b the level of
importance of two data quality dimensions, ana threshold value of support):

Sup* (ab) = 1- Llnfluenceéui,uj) if la—blka
| 0 otherwise

Fig. 6. Support Function for Influenced-Biased MIOWA Operat

The remainder of the necessary calculus is the sasnsuggested by Pasi and
Yager in [18] for calculating the weighting vecta@nsd the order influence value.

The main purpose of this Influenced-Biased MIOWAoidelp DQSN analyzers to
find patterns of influence in the perception ofadguality in a social network, by
comparing results obtained by the MIOWA operatothwihe ones obtained by
applying the Influenced-biased ones.



3 An Example of Application

In [6], authors presented an example that couléxtended here to illustrate the use
of the proposed framework. In this work, the ausharovide a situation in which the
owners of a newspaper want to know whether the gladdity of the news published
on their Web satisfies data quality consumers dr fibere, the data quality model
used for assessing the soundness of the providiadcdasisted of two data quality
dimensions, namely reliability and completenesg’'sLexpand now this data quality
model by adding a third dimension: timeliness.

To make the example easier to understand, let ppose that users of the
newspaper website (namedgakeholderk are interested in performing three tasks:
TO1, TO2 and TO3. Let us suppose that the natufE0afand T02 is so similar that,
from the point of view of data quality, stakehokl@erforming them can be allocated
within the same group. This group is the basigfpicting the corresponding DQSN-
1. They are going to use a document D, which snidéd for assessment.

There are five users forming the DQSN-1. We asstlraeinfluence may not be a
symmetric relationship, so if;Unfluences the data quality perception gf U does
not necessarily influence the perception ghtthe same level. We consider only the
three possible levels provided in Fig. 5. Tablen@ves in rows the influence level of
each user for each workmate in the network (adddebyg columns). These values are
used to compute the overall perception importaricsaoh data quality dimension by
applying the Influence-biased MIOWA operator.

Table 2.Influences on users’ perception of importancenefdata quality dimensions

U0l | UO2 | UO3 | UO4 | UOS

uo1 - Yes | Semi| Yes| Nor
uo2 Non - Non Yes | Non
uo3 Semi | Semi - Sem| No
uo4 Semi | Semi| Non - Yes
uo5 Non | Non | Semi| Not

Let us use a linguistic set S =58/H, Si=H, =M, S,=L, S;=VL} (see Fig. 2),
corresponding to the perceptions of level of imaiece of data quality dimensions for
the assessment: VH¥/&ry High', H= “High”, N= “Normal, L= “Low’, VL= “Very
Low’. The perceptions provided by the different usaesgathered in Table 3.

Table 3. Perception of the importance level of Data Qualitynensions for the working
example (ato aggregate)

RELIABILITY COMPLETENESS TIMELINESS

uo1 H VH L
uo2 VH VL H
uo3 L M M
uo4 M M L
u05 VL L L




Let us now go into the calculations by following thummarized steps provided in
Table 1. First, we calculate the correspondingesiand t* by means of the support
functions (Fig. 4 and Fig. 6) for the cases of mtftuenced and influenced-biased
described in section 2.2. In Table 4, we show ésellts for Reliability.

Table 4.Calculating the overall modified Supparand Support* t*for Reliability

H VH L M VL |t H VH L M VL i
H 1 1 0 1 0 3 1 08 | -0.1 | 0.8 0 2.7
VH| 1 1 0 0 0 2 1 1 0 -0.2 0 1.8
0 0 1 1 1 3 |-01]-01 1 0.9 1 2.7
M 1 0 1 1 0 3 |09 |-01 1 1 -0.2 | 26
VL | O 0 1 0 1 2 0 0 0.9 0 1 18

The corresponding order inducing valugsamd v* and the consequent induced
order are shown in Table 5.

Table 5. Order Inducing values and v* for Reliability

(a) Not Considering Influenced-Biased

ti 2 2 3 3 3
Vi uo2 uo5 uo1l uo3 uo4

(b) Considering Influenced-Biased

i 1.8 1.9 2.6 2.7 2.7
V¥ uo2 uo5 uo4 uol uo3

The induced order for the valuesta aggregate is represented in the values in
Table 6 for both cases: not considering and corisigi¢he Influenced-Biased.

Table 6. Calculating the Vectors Band Bv*

(a) Not Considering Influenced-Biased

a H VH L M VL

Vi uo2 uos5 uo1 uo3 uo4
i0-8; VH VL H L M

Byi 5 1 4 2 3

(b) Considering Influenced-Biased

a H VH L M VL
V¥ uo2 uos5 uo4 uo1 uo3
i0-a%; VH VL M H L
B*i 5 1 3 4 2

The second step in Table 1 is used to calculateWkéehting Vector. Table 7
shows how to calculate;vand w; according to the formula 4, by using a linguistic
guantifiermostQ, (Fig. 3). Note that both of them are non-decrea#ingtions.



Table 7. Calculating the Weighting Vector W by Using a Q2

i tin Quti/n) | wi ¥ tiln Qa(ti/n) W
0,4 0,2 0,09 1.8 | 0.36 0.12 0.07
0,4 0,2 0,09 1.9 | 0.38 0.16 0.10
0,6 0,6 0,27 | 2.6 | 0.52 0.44 0.26
0,6 0,6 0,27 | 2.7 | 0.54 0.48 0.29
0,6 0,6 0,27 | 2.8 | 0.54 0.48 0.29

W w w NN

Finally, we can now calculate (step 3 in Table ¢ definition of the OWA
operator, by applying the formula (2).

k =round §&; w; B,;)=0.09*5+0.09*1+0.27*4+0.27*2+0.27*3= roun®d)(= 3. So
S = S= “Medium”

And repeating the calculus for k*, we obtain a ealaf k*=round(2,95=3,
obtaining %= “Medium”.

By repeating the same calculus for the remaindéneftlata quality dimensions of
the data quality model, the values (and normalesk for each case) shown in Table
8 are obtained. The data quality model to be ugethe tasks TO1 and TO2 is thereby
now fully described.

Table 8.Data Quality Model for DQSN-1

n Overall Importance Overall Importance
%@ta Qu;:lllty Perceived without Perceived considering
imensions AR )
considering influence influence
- Medium Medium
Reliability (k=3) 0.387 (k*=2.95) 0.380
Low Low
Completeness (k=2.41) 0.313 (k*=2.42) 0.311
. Medium Medium
Timeliness (k=2.33) 0.301 (k*=2.40) 0.309

Let us now use the data quality model to assessldte quality level of the data
contained in the aforementioned document D. For ghke of simplicity, let us
suppose that we have obtained numerical values wheasuring the three data
quality dimensions on D. Let us also suppose thatfahe values are in the same
scale, so that it is possible to operate them. Vhkies for the data quality
dimensions, ranging between 0 and 100, are showalite 9.

Table 9. Measured values obtained for the data quality dsizas

Reliability Completeness Timeliness
52 80 90

Using a weighted average [17], it is easy to seé wlithout considering influence
between members of the DQSN, the resulting value thef assessment is
0.387*52+0.313*80+0.301*90 = 72.098, whereas fog tither case is 0.380*52+
0.311*80+0.309*90=72.450. This difference (72.098 ¥2.450), although little,
demonstrates that influence in the perception ef lvel of importance between



members of the DQSN affects to the global percemiathe level of data quality of a
document D, then it deserves to take it into actoun

Finally, the results can be expressed by usind@&N ontology provided in this
paper and the final result is the RDF file showifrig. 7.

<?xm version="1.0" encodi ng="utf-8"?>
<rdf:RDF [...]
<dgsn: DQSN rdf : | D="DQSN- 1" >
<f oaf : menber >
<dgno: st akehol der rdf:1D= "U01">
<dgsn: hasbeeni nfl uencedby rdf: about= "#U03">
<dgsn: Level O I nfl uence rdf:about= "val ues: semi I nfluences" />
</ dgsn: hasbeeni nf| uencedby>
<dgsn: consi der | nportant rdf:about= "dqgno: Reliability">
<dqno: Level O I npor tance rdf:about= "val ues: H gh" />
</ dgsn: consi der | nport ant >

[...]
</ dqno: st akehol der >
<dqno: st akehol der rdf: I D= "U02">
<dgsn: hasbeeni nf | uencedby rdf: about = "#U01">
<dgsn: Level O I nfl uence rdf: about ="val ues: I nfl uences" />
</ dgsn: hasbeeni nfl uencedby>
</ dgno: st akehol der >

[...]
</ f oaf : menber >
<foaf:interest>
<foaf: Docunment rdf:about= "http://wmitee.uq.edu. au/ ~dasfaa/ MCI S" />
<f oaf : Docunent rdf:about="http://wwm. uclmes"/>
</foaf:interest>
<dgsn: uses rdf: | D= "DQwvbdel Exanpl eFor MCl S2009" >
<sno: eval uat es>
<dqno: Dat aQual i t yDi nensi on rdf: about = "dqno: Rel i abi lity">
<dgsn: overal | Level O | nportance rdf:about= "val ues: Medi uni' />
</ dgno: Dat aQual i t yDi nensi on>

</ sno: eval uat es>
</ dgsn: uses>

Fig. 7. Extract of a RDF file for the DQSN-1

4 Conclusions and future work

In this paper, a framework for managing data qualibdels has been presented. This
framework is based on the idea that not all datityudimensions contained in the
data quality model, are equally important in theessment of the data quality of a
document. The data quality model is composed od daiality dimensions and an
associated weight for each one.

These weights are obtained as a synthesizing vhhtereflects the perception of
the importance level of the stakeholders and otbkvant issues, like the effect of
the influence on other stakeholders. Since it wangldvery difficult to assess this level
of importance numerically, we have proposed the afséhe computing with words
theory to model, represent and manage the corrdspprevels of perception by
means of the MIOWA operators. The more stakeholpartcipate in the calculus of
the overall importance of data quality dimensiott® more representative and
reliable the results are. In this sense, a firgrapr, the Influence-based MIOWA,
has been proposed and its existence has beetejddtif means of an example.



It has also been proposed to manage the neces$amation about stakeholders,
their relationships and their perception of levélimportance of the data quality
dimensions by using a data quality social netwditks enables to use, on one hand,
Social Network Analysis [22] and, on the other ha&idmantic Web Technologies to
make the framework operative.

An interesting usage of the DQSN consists of stglythe dynamics of data
quality perceptions over a period of time, as [@R&]pose, or even studying the effect
on stakeholders by choosing some data quality dilnea instead of others, as
studied by [24]. With these conclusions, some ritesnfer and predict the future
behavior of network members can be arranged inrdodavoid data quality problems
related to the data quality dimensions identified.

As a main conclusion, we can argue that the wodsgmted is relevant as a
promising step in the direction of improving thdeefiveness of applications. This
may include ways in which it is possible to “filteor “rank”, according to an
established data quality model, the great amountd@fuments available from
different sources like the Internet. Being a DQSNtlon semantic web technologies,
semantically interoperability becomes possible leetwdifferent applications.

In the future, we want to refine both the data nhdde the DQSN and the
operators by applying them to several study casgwactice. This will be done by
using a tool that automates the calculus and theagement of the DQSN. We want
to study the different types of influences ideetifiby [8], that condition the election
of the weights, in order to extend the operators manage these issues properly. In
addition, we also want to introduce different teiges of Social Network Analysis
to the study of the behavior of stakeholders inabgessment of data quality.
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