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ABSTRACT

Organizations databases contain data which
maybe useless or undesirable, making the working
processes with this data become ineffective and
unproductive. It needs be assured data in databases
present an acceptable quality level. Below the CALIDAT
methodology is presented, which is good to determine if
data have the required quality level. It is based on
defining dimensions to which quality is demanded to
data, in taking measures about these dimensions and in
analysing the results. If data have quality enough it can
work with them. Otherwise they will make opportune
corrective actions and measurements will be repeated
until be ok.

Keywords: Data Quality, Measuring Data Quality,
Parameters, Indicator, CALIDAT Methodology.

1. INTRODUCTION

It is necessary existent data in organizational
databases present certain characteristics that allow the
best performance in their exploitation. This circumstance
is causing changes in the way of making business: it has
forced to the companies to think about to manage the
information like an another more assets ([5]). It also can
suppose the base for knowledge creation allowing
planning tactical and strategies of market that bear
benefits for the organization. That is way, it is possible to
affirm data have become into the raw material of the
companies so when developing their activity as when
making their relationships with their clients or with their
suppliers. Organizations need collect, store and process a
big amount of information coming from multiple sources
and in different moments. But after collecting these data
may happen that in their databases, also useful data, there 410
are these other types of data:

- Unnecessary Data: They are those d
belong to the domain of expectauons
information workers or users.

- Redundant Data: They are those are recollec
and stored several times in the databases.

- Expired Data: They are those having bee
used, they are going to be used no more .

To eliminate this undesirable types of data, it needs |
detecting and locating it making a previous study on th
viability and the impact so eliminating it as maintaining i
in the database. This work need a judgement on data t
identify this causing problems. Once identified, decisions
should be taken to eradicate problems due to have it. In 3
this article, a methodology is proposed to determine the ¢
global state of data quality through a valuation of certain %
data dimensions according to some certain evaluation |
criteria. '

2. CONSIDERATIONS ABOUT DATA
QUALITY.

Data quality can be found at three different levels:

the quality of DBMS, the quality of database schema, and .

the quality of the proper data. Three line to improve the §

intrinsic quality of the databases are given in [9]: 1

1. Build richer semantic models that reflect the
reality better. These models would should:

a. Not allow data without having the
appropriate semantics.

b. Require the acquisition of data that it |
has not been introduced to guarantee
the completion of the database.

c¢. Quantify and store data quallt}'
into the data model.

2. Reinforce databases with a bigger number of 4
restrictions to identify and discriminate against




data with problems and to connect this data with
the appropriate applications.

Restrict the use of data to predefined processes,
not allowing they are modified by any process
so that they cannot be erased accidentally.

The quality that is sought to measure is that relative
to the own nature of the data. The proposed methodology
in this article is based on 1.C: store information about the
quality of data in the same database and evaluate this
information to determine the state of this quality.

Having arrived to this point, two problems have to
become solved:

what information about quality should be
stored: quality is a multidimensional concept
([3], [51, [12], [16], ...) Users examine certain
characteristics of products to sum up the degree
with which their necessities can be or no
satisfied. The information that should be stored
is the group of those characteristics that allow
concreting the affordable satisfaction degree and
that they come reflected in the user
specifications. In the literature, these
characteristics have been called quality
parameters ([16]) and they are obtained after an
analysis of user requirements. But each one of
those characteristics must have associated an
objective value that makes it significant in a
context. To each one of these characteristics has
been called quality indicators ([16]). Because
they are precisely these quality indicators the
one which should be stored in the database, they
will contribute the necessary information in a
certain dimension on of datum.

how to store the information corresponding
to the indicators or measures of quality, for a
later analysis of this information. Literature
offers different solutions for conceptual model:
modelling data quality as entity with their
corresponding attributes ([13], [14], [16], [17]),
or as attributes of other entities or of other
attributes ([16]). It also could store data quality
in attributes of the attributes. For example, in
figure 1 a vote intention table is represented and
the recollected votes by some politicians in an
elections. Under each percentage (that is the
datum), there are some attributes of the attribute

value representing date in which datum was
produced and source giving it took place.

Name Vote Vote Pick Up
Intention
Smith 80% 49%
<30/10/99, <5/11/99,
NYT > Electoral Office>
Sanders 20% 51%
<30/10/99, < 5/11/99,
NYT> Electoral Office>

Figure 1: Data and data about data quality.

Values corresponding to proper datum
and to quality attributes would be stored in the
same field. In the case of a relational DBMS,
this situation would or should not be occurred
since First Normal Form (1FN) would not be
verified in a normalized design. Problem is now
to decide how to design logical model to store
this information, so Data Manipulation
Language - can be continued used to make
consultations, create reports,.. At database
implementation level, there are two possibilities
in function of the DBMS type used:

o Ifa Relational DBMS is used, then solution
goes to use subrogates. Those subrogated
are attributes that, being only and without
admitting null values, act as if went pointers
to another line of another table where value
of the normal attribute and value of each
dimensions qualifying to this attribute will
be stored. Table shown in figure 1 would
have the representation of figure 2. In the
source table, the fields Votelntention and
Votes could be substituted by the subrogates
IdVotelntention and IdVotes, which spread
to another table where all of subrogated, the
source fields and the value of the attribute of
quality will be stored.

o If an Object-Relational DBMS is used,
information can be stored in form of nested
tables or of objects. Figure 3 represents the
source code in SQL, for the structure that is
wanted to represent.

| Name IdVotelntention | IdVotes
Smith NS001 NCO001
[ Sanders NS002 NC002
> IdVotes Votes Date Source
NCO001 49% 05/11/99 Electoral Office
e NC002 51% 05/11/99 Electoral Office
IdVotelntention Votes Date Source
——p NSQq 80% 30/10/99 NYT
Sisecate cam NS002 20% 30/10/99 NYT

Figure 2: Use of subrogates to solve the problem of sioring qualiiy injormation.




Create type Votesinformation as Object(
Votes number;
Date date;
InformationSource varchar2(5)

}
Create table Candidates{
Name varchar2(20);
ExpectedVotes VotesInformation;
RecollectedVotes VotesInformation;
}

Figure 3: SOL Code for object creation where to
store the information quality.

3. METHODOLOGY STRUCTURE.

The main objective of CALIDAT, below
described, is to offer to users a framework to determine
data quality of database according to proper quality of
data. What intends in this framework is, after analysing
the users quality requirements, look for the most
significant quality dimensions according to the users
necessities, obtain values for this dimensions according to
the data and to analyse the measures applying some
valuation judgments.

As CALIDAT is a methodology for quality
control, it is recommended using typical quality tools,
such as data collection forms, histograms, Pareto's
diagrams, cause /effect diagram, scatter diagrams, control
graphics, analysis for stratification,...

CALIDAT is composed by a total of four well
differentiated and independent phases. Each one of these
phases can be formed by some activities. Advisable is to
follow phases in a serial order, but there will be occasions
in those that can be jumped some by not contemplating
them the measurements objectives. Phases, drawn in
figure 4, are following ones:

1. Phase 1: Objectives and Measures Identification.
This is an analysis phase, where starting from users
data quality requirements, a set of work products
would be obtained after completing each one of
following activities:

1.1. Determine the measurements objective. It is
to determine reasons for which data quality
level wants to be determined.

1.2. Determine the quality parameters and
indicators.  Starting  from the users
requirements, the most significative parameters
and indicators are identified to delimit data
quality problems.

1.3. Locate the data to value. This activity is
divided into the following subactivities:

1.3.1. Determine amount of data should be
valued. It would be to decide if to
determine the data quality is necessary to
take all the data or it would be enough
with taking a sample of them and then to
extrapolate the results to overall.
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1.3.2. Locate data in the database. It is
sought to indicate the exact place where
logical and /or physically data are. If a
relational database was using, it was
where the data is, it would be of
identifying the table and the attribute
where they are.

1.3.3. Choose the moment in which the
data valuation should be made. It can
happen data quality state is truly
significant it is occurred in a certain
moment. It is to define moment so
measure of quality is the appropriate one.

1.3.4. ldentify data sources. To be able to
compare a store data with real one, it
needs know data source to ask it which
was the original datum.

1.4. Quality Criteria Definition. It is to establish
valuation criteria to judge how good is a datum
and to define evaluation criteria to determine
how good is the overall group of data. An
example of valuation criterium for individual
data can be the ownership or no to a defaulted
values range for the quality indicator. An
example of evaluation criteria to value the
global quality of a data set can be to determine
a threshold (percentage) such if it is not
overcome (there is not a percentage of data
verifying the  valuation criterium) the
population is not accepted like valid for its low
quality.

Phase 2: Quality Structure Creation. This is a

design phase, where objective is to make system

have a storing structure to save data quality values in
which later will be collected for the quality
attributes. Depending on used DBMS, one of the two
solutions mentioned before will be the right one. In
the case of using a relational DBMS, this solution
consist of adding tables to store valuations that are

made later on the quality (Figure 2); while if a

ORDBMS is had, objects or nested tables can be

created (Figure 3). In function of the number of times

that it has been analysed a database, one of this
situations can be presented:

2.1. There is not even database: A one will have
to be designed adding it directly the quality
aspects considered as the most appropriate
according to the utilized DBMS (subrogated or
nested tables).

2.2. There is database but that does not support
for data quality. Logic model will have to be
modified for supporting subrogates or nested
tables.

2.3. Database already has data quality structure
previously created. In this situation there are
possible two options:

23.1. A study on -an
attribute will be made:

2.3.1.1. Quality indicator is the same one
that the one of the previous time,
with no change will have to made.

already analysed




2.3.1.2. A new quality indicator is required,

then it will need spread the
subrogated one to a new table for a
new quality indicator value.

A new study will be made about an
another attribute not yet analysed: changes
will have to be made as necessary as if
was the situation 2.2. In any of these
circumstances in  which it needs
modifying the database, it must be
realized that all the processes managing
those data can be affected, so it is
recommended modifying them or
creating triggers, if the DBMS gives them
support to those changes.

3. Phase 3: Quality Attributes Measurements. Once
data system has a structure to store the quality
dimensions measures, this phase consists on
recollecting values for the quality indicators. It could
be necessary for some quality dimensions know the
real datum and compare it with the stored one.
Depending on data quantity and on required quality
level it could need measure the indicators of all the
data or select for sampling only a part of that whole.
Anyway these mensurations will be stored in tables
containing subrogates or in objects. If new analysis
are required, new versions of indicator can be
generated to compare the evolution of the process of
cleaning or to erase the values that previously had
been stored.

4. Phase 4: Analysis and Evaluation of the values of
quality attributes. In this phase, individual values of
last phase have taken measures will be judged
according to the valuation criteria to determine the
degree of kindness of a datum. After this, and
according to the number of data with quality and
realizing established evaluation criteria, data about
data quality will be judged if those data have or no
the desired degree of accuracy. If so, data become
certified as valid for the application. Otherwise they
are discarded as invalid, proceeding later as better as
it suits: correction of existent data or collect new
data. Anyway data will be evaluated again while they
does not pass the evaluation criterium.
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4. CONCLUSIONS

Day by day, more and more companies are
realizing of importance of maintaining quality in their
databases. These data are the assets that will allow them
to obtain information, by markets analysts, or by
automatic methods (data mining) to potentialize their
business activity. If this information is well managed,
organizations can use it to make decisions that redound in
important benefits. But to take this type of decisions, it is
needed databases have data verifying users quality
requirements. To complete this objective is needed value
the existent data quality. CALIDAT is a contribution to
this task. It proposes a series of structured phases for
obtaining of results allowing knowledge workers

nalveing accuracy deoree of their raw materials. Thev

are a total of four phases in those the objectives and
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measures are indicated that should be identified, the
modifications which is necessary to make to the
databases and the possibilities when measure and value
the data. The results of the application of this
methodology, we expect, suppose an advance in the use
of the resources of information of the companies toward
the global quality of the same one.
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