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Abstract. This paper describes some aspects of the e-Government, mainly
from the knowledge management perspective. Most oft he work related with
this talk is being done within the IST Project Webocracy*, which is coordi-
nated by Technical University of Kosice. The designed Webocrat system ap-
plies a knowledge-based approach [3]. Information of all kinds produced by
various Webocrat modules is linked to a shared ontology modeling an applica-
tion domain. Such ontology serves as a means for structuring and organizing
available information resulting in improved search capability and contents
presentation.

1 Introduction

There is a growing number of e-Government portals and solutions available today.
But what the users lack in particular is a customized assistance — help that meets the
individual situation and competence [11]. One way how to achieve progress in this
direction is to focus on the way how knowledge is handled.

Knowledge management [10] generally deals with several activities relevant in
knowledge life cycle [1]: identification, acquisition, development, dissemination
(sharing), use and preservation of organization’s knowledge. Our approach to
knowledge management in the e-Government context supports most of the activities
mentioned above. Based on this approach, a Web-based system Webocrat [7] has
been designed and being implemented. Firstly, it provides toals for capturing and
updating of tacit knowledge connected with particular explicit knowledge inside
documents. This is possible due to ontology model, which is used for representation
of organization’s domain knowledge. Ontology with syntax and semantic rules pro-
vides the 'language’ by which Webocrat-like systems can interact at the knowedge
level [6].

Use of ontology enables to define concepts and relations representing knowledge
about a particular document in domain specific terms. In order to express the con-
tents of a document explicitly, it is necessary to create links between the document
and relevant parts of a domain model, i.e. links to those elements of the domain
model, which are relevant to the contents of the document.
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Model elements can be also used for search and retrieval of relevant documents.
In case all documents are linked to the same domain model, it is possible to calculate
a similarity between documents using the structure of this domain model. Such ap-
proach supports also ‘soft’ techniques, where a search engine can utilize the domain
model to find concepts related to those specified by user. The search engine can thus
return every document linked to the concepts, which are close enough to the concepts
mentioned in the user’s query. In order to provide better overview about the We-
bocrat system, its architecture from the functional point of view will be presented in
the following section.

The other aspect of knowledge handling in Webocrat system is the use of knowl-
edge discovery in text techniques to support some functions of the system, results of
the analysis carried our are presented in section 3.

2 Webocrat from the functional point of view

From the point of view of functionality of the Webocrat system it is possible to break
down the system into severa parts and/or modules [7]. They can be represented in
alayered, sandwich-like structure see Fig. 1.

A Knowledge Model module occupies the central part of this structure. This sys-
tem component contains a conceptual model of adomain. The purpose of this com-
ponent is to index all information stored in the system in order to describe the con-
text of this information (in terms of domain specific concepts). The central position
symbolizes that the knowledge model is the core (heart) of the system — al parts of
the system use this module in order to deal with information stored in the system
(both for organizing thisinformation and accessing it).

Information stored within the system has the form of documents of different types.
Since three main document types will be processed by the system, the document
space can be divided into three subspaces — publishing space, discussion space, and
opinion palling space. These areas contain published documents, users contributions
to discussions on different topics of interest, and records of users opinions about
different issues, respectively.

Since each document subspace expects different way of manipulating with docu-
ments, three system’s modules are dedicated to them. Web Content Management
module (WCM) offers means to manage the publishing space. It enables to prepare
documents in order to be published (e.g. to link them to elements of adomain
model), to publish them, and to access them after they are published. Discussion
space is managed by Discussion Forum module (DF). The module enables users to
contribute to discussions they are interested in and/or to read contributions submitted
by other users. Electronic Submissions module (ES) enables users to access special
part of the document space comprising their formal or informal submissions to local
authority. Opinion Polling Room module (OPR) represents atool for performing
opinion palling on different topics. Users can express their opinions in the form of
palling.
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In order to navigate among information stored in the system in an easy and effec-
tive way, this layer is focused on retrieving relevant information from the system in
various ways. Two modules represent it, each enabling easy access to the stored in-
formation in adifferent way. Citizens' Information Helpdesk module (CIH) is dedi-
cated to search. It represents a search engine based on the indexing and linking (to
knowledge model) of stored documents. Its purpose is to find al those documents,
which match user’s requirements expressed in the form of a query defined by means
of a free text, or a query composed from concepts from domain model, or by docu-
ment attributes (like author, date of issue etc.).

The other module performing information retrieval is the Reporter module (REP).
This module is dedicated to providing information of two types. The first type repre-
sents information in an aggregated form. It enables to define and generate different
reports concerning information stored in the system. The other type is focused on
providing particular documents — but unlike the CIH moduleit is oriented on off-line
mode of operation. It monitors content of the document space on behalf of the user
and if information the user may be interested in appears in the system, it sends an
alert to him/her.

Communication,
Security, \
Authentication
and Privacy

User interface
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Fig. 1. Webocrat system structure from the system'’s functionality point of view.

The upper layer of the presented functional structure of the system is represented
by a user interface. It integrates functionality of all the modules accessible to
aparticular user into one coherent portal and provides access to all functions of the
system in auniform way. In order for the system to be able to provide required func-
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tionality in areal setting, several security issues must be solved. Thisis the am of
the Communication, Security, Authentication and Privacy module (CSAP) [2].

Technical achievements comprise also a system designed to provide automatic
routing of messages from citizens to the appropriate person within the public ad-
ministration (ES module); tools for easy access to public administration information
and to competitive tendering (WCM module) and personalisation support (REP
module).

3 Knowledge discovery in texts

Text data mining is much more complex task than data mining [9], because it in-
volves text data that is inherently unstructured and fuzzy. In greater detail we can
compare the KDT approach [5] and its particular steps against the KDD process
steps [4].

1) Understanding the application domain and the goals of the KDT process.
user must define which concepts are interesting.

2)  Acquiring or selecting a target data set: texts must be gathered using in-
formation retrieval toolsor in manual way.

3) Data cleaning, pre-processing and transformation: concepts must be de-
scribed and texts need to be analyzed and stored in the internal representa-
tion form, usually after eliminating stop-words and possibly after stemming
and exclusion of too frequent.

4)  Model development and hypothesis building: identifying conceptsin the col-
lection.

5)  Choosing and execution of suitable data mining algorithms: e.g. the appli-
cation of the statistical techniques (text data mining task).

6) Result interpretation and visualisation: human must interpret the results.

Mining internal representation form of a document collection induces patterns
and relationship across documents [5]. Some examples of unsupervised text mining
tasks that we have analysed in the context of the Webocrat system are Cluster-
ing/visualisation of documents and Association rules. From supervised text mining
task Predictive modelling (classification models) has been analysed.

3.1 Clustering/visualization

We think, that clustering/visualisation does not fit the functionality of the
WEBOCRAT system as defined above, because documents in WEBOCRAT system are
primarily organized by their links to knowledge mode so that primarily knowledge
model is used for document retrieval and topic-oriented browsing.

On the other hand, it could be useful to use techniques like GHSOM [8], because
of its hierarchical structure that is tailored to the actual text data collection, as a
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supporting tool within the initial phase, when the knowledge model of a local au-
thority is being constructed.

This is true in such a case when local authority has a representative set of text
documents in eectronic form available for this purpose. It is assumed that these
documents will be later on published using the WEBOCRAT system and linked to the
knowledge model for intelligent retrieval purposes.

But users must be aware of the fact, that GHSOM does not produce any ontology.
It isjust a hierarchical structure, where documents are organized in such a way that
documents about similar topics should be topologically close to each other, and
documents with different topics should be topologically far away from each other.
Particular node in this hierarchical structureis labelled by (stemmed) words — terms,
which occur most often in cluster of documents presented by this node. This list of
terms can provide some idea about concept(s), which can be (possibly) represented in
the designed knowledge model.

Finally, particular documents represent leave nodes of this hierarchical structure.
It isin our opinion necessary to look carefully through the whole structure, including
particular documents in order to make reasonable conclusions about particular con-
cepts proposed for the knowledge model and relations among them.

3.2 Association rules

Firstly, concepts need to be defined. To identify concept terms, natural language
processing is commonly required. Instead of that, ontology provides this information
in the WEBOCRAT system, and we can represent documents directly as a binary
vector. This vector has one element for each concept, equal to 1 if document islinked
to the particular concept.

Another advantage is, that within the WEBOCRAT system a hierarchy of concepts
from local authority's area of work is available. We can make use of it for mining of
associations, not only at the level of leaves concepts, but also at the higher levels of
the hierarchy, getting so called multi-dimensional association rules[4].

Association rules can be exploited e.g. for automatic improvements of the knowl-
edge modd in the following way. When we use as input attributes for association
rules mining algorithm only concepts to which documents are linked that means that
we are looking for frequently occurring linking patterns. These patterns can be con-
fronted with the actual ontology. When e.g. our algorithm finds association between
concepts X, Y, and Z and in our ontology no relation between concepts X, Y and Z is
presented, we can expect a missing relation between them. This approach is suitable
mainly for documents that were not linked automatically, using a pre-defined tem-
plate.

3.3 Classification models

In the WEBOCRAT system, ontology is used as a knowledge model of the domain,
which is composed from concepts occurring in this domain and relationships be-
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tween these concepts. Information is stored in the system in the form of text docu-
ments, which are annotated by set of concepts rel evant to the document content.

One strategy for document retrieval is based on concepts. User selects interesting
concepts and asks for information related to them, is used for information retrieval.
The decision about document relevance to the user query is based on a similarity
between set of query concepts and a set of concepts, which are annotated to the
document. This task of document retrieval can be viewed as a classification task
when the decision is made, whether the document is relevant for the user or not.
With appropriate ontology which models domain well, use of this knowledge model
can yield better results than e.g. retrieval based on vector representation of docu-
ments.

Retrieval accuracy depends on the quality of documents annotation. Data mining
methods can be very useful to guide user at annotating new document. Annotation of
the new document is the classification task (text categorization task) when we need
to make decision which concept (concept represents category) is relevant to the con-
tent of the document.

The system must propose relevant concepts for new document in real time, soim-
portant requirement to used algorithm is execution time efficiency. User can add or
delete some link between new document and concepts, and these changes can be
immediately integrated into classifier. This requires ability of incremental learning.
Relevance weighting of the concepts to the new document is better than simple bi-
nary decision. Concepts can be ordered by weight of the relevance to the new docu-
ment and user can search for additional relevant concept according to this ordering.

4 Conclusions

In this paper, a system called Webocrat has been presented as an attempt to shift e-
Government portals toward a customized assistance and knowledge enhanced ser-
vices. The Webocrat system applies a knowledge-based approach. The functional
overview of the system has been presented focusing on the role of knowledge man-
agement support.

Moreover, some text mining methods have been analyzed with respect to their po-
tential use in Webocrat. From the three approaches described above the clustering
approach based on GHSOM algorithm has been implemented and tested, the new
version is being implemented now. For association rules discovery an external sys-
tem will be used. Finally, classification task is implemented by means of the Bayes
approach with important text pre-processing phase.

Webocrat approach is user-centered, focusing on pilot applications that are di-
vided into two trials. At the time of writing, the first trials (May — July 2002), where
part of the Webocrat functionality (DF, WCM, ES and OPR modules) have been
available for testing, have been aready evaluated. But the full Webocrat potential
will be elaborated in the second trial, which is scheduled for March — May 2003.
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