Data and Data Warehousing for Management of Small Region —
from the Czech Republic Point of View

STANISLAVA SIMONOVA, JTKA KOMARKOVA
Institute of System Engineering and Informatics
Faculty of Economics and Administration
University of Pardubice
Studentska 84, 532 10 Pardubice,

CZECH REPUBLIC

Abstract: The term Public Administration is understood as administration of public affairs
demonstrating the executive authorities of government and self -government that are applied within the
framework of the valid legidation. Recently, the administration of region has become significantly
connected with the problem of creation of efficient information environment supporting this
administration, whether the region is meant in the dimensions of a district or other territory. The
acquisition of outputs for support of decision-making requires either specialists in the field of
information and communication technology (ICT) or a suitably prepared information environment.
However, in a current municipality the information environment is oriented to expeditious data, i.e. it
involves transactional information systems based on database and/or geographical systems.
Recruitment of ICT specialists represents a difficult problem for most municipalities because most of
them are rather small in the Czech Republic — 59% of Czech municipalities have up to 499
inhabitants, and 80% of municipalities fall within the category of municipalities having up to 999
inhabitants. In addition to it, the existing database is scattered because there is no coordination
among ingtitutions of public administration. This problem can be dealt with by applying the
technology of data warehousing. Regional data warehouse can be realized on different levels of
elaboration and efficiency. The selection of a suitable variant of data warehouse architecture must
reflect current needs and possihilities of regional institutions.
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1. Introduction
In the Czech Republic a reform of public

2.Administration of M unicipalities
and Micro-regions

administration is going on whose impacts are
directed to strengthening of democracy in CR
and also, of course, to harmonisation of our
legidation environment with that of other
countries of EU [1]. These reform trends
require, inter dia, implementation or more
efficient application of information and
communication technology in the field of
public administration in such away as to fulfil
the requirements such as increasing efficiency
of activities of public administration organs,
providing a high-quality information platform
for well-informed decision-making in the area
of economical use of municipal/regional/state
property, simplification of contacts between
the public and public administration at the
municipal/regional/state level etc.

The reform of public administration involved
restructuring of territorial zoning with the aim
of its harmonisation with the NUTS system
(La nomenclature des unités territoriales
satistiques). The individua levels of NUTS
represent certain  magnitude groups of
territoria units (depending on the number of
inhabitants and surface area of the territoria
unit). From the point of view of regiona
adminigtration important NUTS levels are
NUTS 5, representing territoria of individua
municipalities irrespective of their magnitude,
and NUTS 4 — microregions, which are
especialy important from the standpoint of
regional  cooperation of municipaities.
However, the changes in competencies and



authority of territorial units leads to a sertain
ambiguity in the sense of data sources.

The database in terms of basic registers and
other sets of public administration is formed by
the data for basic registration (civil
registration, economic and subject data files
etc.) and geogrpgica data (map layers of
territoria, space identification of territorial
elements), which are composed of graphica
data, non-graphical (aphanumerical)
attributes, and relation data. Hence, this means
an interconnection of the “basic” information
syssem and the geographical information
system (Fig. 1).
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Fig.1: Scheme of information system in the
area of public administration

The data about regions used to be collected
by former District Authorities; however, these
institutions were abolished in accordance with
the reform of public administration. Other
institutions collecting data about regions
include representations of Statistical Office,
Tax Office, Employment Agency and
individua magistrates or loca authorities.
However, the data assembled within the above-
mentioned institutions are not coordinated
between the individua ingtitutions (eg.
between Statistical Office and Enployment
Agency) and, what is even serious, they are not
coordinated within a single ingtitution (e.g.

individual Employment Agencies collect data
that contain various amounts of details).

2.1 Characteristics of Information

Milieu of Public Administrationfrom
the Czech Republic Point of View

The information  milieu of  public
adminigtration in CR exhibits certain specifics.
These involve the magnitude of the regions
administered from the standpoint of number of
inhabitants;, moreover, it is necessary to take
into account the typical user of data sources of
public administration. The structure of Czech
municipalities according to numbers of
inhabitants shows that 27% of municipalities
have up to 199 inhabitants and 33% of
municipalities have populations between 200
and 499 (Table 1) [2].

Table 1: Structure of Czech municipalities
according to numbers of inhabitants

Number of No.of Municipalities,
inhabitants municipalities %

up to 199 1659 26.53%
from 200 0
Up 0 499 2037 32.58%
from 500

Up 10 999 1275 20.39%
from 1 000 0
Up 10 1 999 657 10.51%
from 2 000

up to 4 999 365 5.84%
from 5000

Up 10 9 999 130 2.08%
from 10 000

up to 19 999 68 109%
from 20 000 B
up to 49 999 4 0.66%
from 50 000 0
up to 99 999 17 0.27%
over 100 000 4 0.06%
Total 6 253 100%

Therefore, many municipalities do not fulfil
the conditions for employing their own ICT
specidists, due to both their low budgets and
the absence of the said specialists from the
given (smal) region.

Another problem consists in the structure of
users of information milieu of public
administration (Fig. 2)

Users of information systems are
represented by  public  administration
personnegl, staff of other organizations and



especiadly citizens, i.e. enquiries to data
sources are put with different accuracy,
different knowledge in information
technologies and different knowledge in public
administration problems [3] [4].
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Fig.2: Specific group of users of
information systems in public administration.

Another big problem is the above-
mentioned non-coordination with regard to the
database across the public administration
(structure of the indexes registered, degree of
comprehensiveness etc.).

3. Technology of Data War ehou-

sing for Public Administration
Information systems  within public
administration are most frequently realized by
database software. Above dl, these are so-
called transaction database systems, which are
designed for work with operationa data of the
organization [5]. Transaction systems work
with actual operational data; they are, however,
less suitable for analyses in time relations,
more complex enquiries etc. Another approach
to data sources is brought in by data warehouse
technologies [6], when data are drawn from
heterogeneous  sources of  transaction
applications and are stored for a certain period
of time, so that they can be used for
comparisons, analyses and predictions.

3.1 Modelling

The modelling approaches of database
technology are based on principles of entity-
relation modeling or multi-dimensiona
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modelling. The relation concept results in
designing a denormalised database with a high
degree of aggregated data.
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Fig.3: Delivery of application for subsidy

The dimensional method of data modelling
results in denormalised database projects with
relaively high degree of data aggregation (a
normalised / standardised database would not
be suitable from the point of view of the
complexity of SQL enquiries for analysis).
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Fig.4: Delivery of application for subsidy: star-
shaped scheme of tables

The approaches of dimensional modelling
are grounded on constructions such as the
monitored vaues (facts), dimensions, and
atributes. The model obtained is usualy



represented in the form of star-shaped scheme
of tables or in the form of multi-dimensiona
cube.

Let us consider a case of registered
application for dotation (Fig. 3). We can apply
dimensional modelling represented by the star-
shaped shceme of tables (Fig. 4).

A number of approaches can be adopted in
the modelling, and it is a question which of
them will be suitable for construction of data
warehousing of a regiona institution of public
adminigtration.  The data in  public
administration are often of such character that
they are manageable by the relation modelling
approach rather than by the dimensiona
approach in the sense of, eg., mult-
dimensiona cube (the values of dimensions are
then unoccupied). The entity-relation model
can seem more suitable also because of its
variability for both the data marty and data
warehouse. Therefore, the decision about the
modelling principle must start from the data
themselves which should be avalable within
the regional data warehouse and/or from the
type of enquiries that will be addressed to the
regional data warehouse.

3.2 Architecture

An obvious premise of users access to
regiona data warehouse should be the access
via a network [7], most often through Internet
(Fig. 5). This possibility should aso be offered
by the so-called contact points (kiosks) [1],
which could differentiate between a current
approach of every user and a registered
approach.

Regarding the demands for data within
public administration, we can recognise the
following requirements that an architecture of
regiona data warehouse should meet: first -
regiona data warehouse should work with data
extracted from operational applications of
public administrations, i.e. without any direct
access to the operational databases; second -
the data must be transformed and purified, i.e.
potential redundancies must be removed, the
data must be consistent, aggregated data will
be created etc.

The demands on regional data warehouse
specified in the above way can be redlised by
constructing the data marts of by the
architecture of so-caled enterprise data
warehouse.
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Figure 5: Regiond data warehouse accessible
via network

The architecture of independent data marts
works with various levels of both detailed data
and aggregated data formed on the basis of
extraction, purification, and transformation of
operationa data, which is positively reflected
in their consistency (Fig. 6).
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Figure 6: Architecture of Regional Data
Warehouse
Data marts react to actual information
needs, quick responses being obtainable within
a framework of a defined set of enquiries



thanks to the dimensional approach to data
modelling.

The ided, most complex and most
sophisticated variant of construction of
regional data warehouse would consist in the
architecture of so-caled enterprise data
warehouse. However, this variant is exacting
technologicaly, organisationally as well as
economicaly, i.e. a variant requiring
considerable experience in the field of data
warehouse technology.

However, the regiona “informational”
situation is not mature enough for an enterprise
data warehouse (demanding sophisticated
congtruction and technology, and high
financia investments) to be constructed;
nevertheless, this is not inevitably necessary
for the above-specified obtaining of high-
quality outputs. An acceptable architecture of
regional data warehouse can be seen in a
certain combination of both ways of solution,
i.e. the architecture of independent data marts
without constructing the database of central
metadata but with application of coordination
across the data marts within  public
adminigtration inclusive of unification of
professional terminologies of the individua
areas of interest.

4. Conclusion

The chosen architecture of regiona data
warehouse is that of independent data marts
without constructing the database of central
metadata. Each of the independent data marts
has its own database structure, the
implementation of a data mart being easy from
organisationa standpoint. The data marts are
owned and run by certain organisation units.
The benefits from the nvestments into a data
mart of regiona institution can be seen the
same as those from implementation /
innovation of ICT within information system
of any organisation, i.e. decrease in
labouriousness, saving of overhead expenses,
more efficient utilisation of database etc.
However, when anaysing the results of
investments, one should aso take into account
the specific position of ingtitutions of public
administration with regard to citizens, i.e.
increased support for the aims of the intitution
of public administration, support for more
efficient administration of the respective
territory, more efficient services for citizens by
improving awarenes of the public etc.
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