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ABSTRACT

The proliferation of the Internet allows citizens to communi-
cate with public administration using various channels. The
diversity of tools allows citizens to become more involved in
the daily decision making of public administration, espe-
cially when it comes to local governments. However, these
new methods of communication require efficient techniques
for handling an ever growing flow of information to civil
servants. This position paper promotes a technical solu-
tion to allow efficient communication between citizens and
civil servants, allowing a civil servant a flexible mechanism
to automatically sort out any incoming data, analyzing it
on-the-fly, directing it to the person who may find it most
usable, and using it in evaluating services offered by the
government. Such a solution paves the way for interoper-
ability, while at the same time supporting re-engineering
using local modifications and lending itself well to the needs
of multi-lingual and multi-cultural environments such as the
European Union.

1. INTRODUCTION

The tremendous growth of the Internet enables citizens to
communicate with public administration using a variety of
channels, including email, Web publishing, Internet chat,
Web forums, etc. The diversity of tools allows citizens to
become more involved in the daily decision making of pub-
lic administration, especially when it comes to local gov-
ernments. However, these new methods of communication
require efficient techniques for handling an ever growing flow
of information to civil servants. In particular, manual com-
pilation and analysis of incoming information require, on
the one hand, extensive and tedious manual effort, and on
the other hand, IT expertise, which goes far beyond the end
user level, and thus demands direct involvement of the IT
personnel, e.g., in setting up discussion forums.

This position paper promotes a technical solution to allow
efficient communication between citizens and civil servants.
At the heart of our solution there is an ontology, currently

the de-facto standard for representing semantic information.
We also use a module we dub “knowledge extractor,” which
is based on statistical techniques to support text summa-
rization. Together, they give a civil servant a flexible mech-
anism to automatically sort out any incoming data, analyz-
ing it on-the-fly, directing it to the person who may find it
most usable, and using it in evaluating services offered by
the government.

The solution proposed in this work is aimed at supporting
evolving organizations, dynamically adapting to the needs
of the citizens. While current technology (and in particular
ontology management systems) are static in nature, their en-
visioned usage goes well beyond a “design once, use forever”
approach. Therefore, we propose a solution that allows mi-
nor modifications by using a “context,” a lightweight, text-
based mechanism that defines the essence of an ontological
concept. A context can be modified to adapt to changes
over time in the focus of a government following external
changes, or citizen requests. It can also serve in defining
minor changes in perspectives between local governments.
Once changes are accumulated, an ontological change may
be needed, representing a major shift in policy, to be cap-
tured by redesigning the ontology itself.

Such a solution paves the way for interoperability via a

global ontology, while at the same time supporting re-engineering

using local modifications and lending itself well to the needs
of multi-lingual and multi-cultural environments such as the
European Union.

The rest of the paper is organized as follows. We start by
specifying the problem in eGovernment terms. Then, we
dwell on the technological solution. We conclude with a
case-study, to illustrate the benefit of the proposed solution
to the eGovernment domain.

2. PROBLEM STATEMENT

Citizen participation in the democratic process has been de-
creasing for years in European countries. Therefore, there
is a need for the introduction of methods and instruments
that will contribute to the re-establishment of the public ac-
tion legitimacy in citizens’ mind. According to political sci-
ence research, such legitimacy stems from good governance
and involves trust in the public action, transparency of pol-
icy lifecycle (namely, formulation, decision making, imple-
mentation, and evaluation) and civic participation. There-
fore, any mechanism to allow the success of good governance



should involve a) communication with citizens about service
quality, and b) the introduction of new services to improve
visibility and transparency of the public action. The extent
to which such a mechanism would work depends directly on
the involvement of all stakeholders in the debate. In par-
ticular, there is a need to foster debates between citizens,
politicians, and civil servants about policy evaluation in or-
der to discuss possible re-orientations. Important aspects to
consider are:

e The decline of citizen participation in general elections
throughout the last decade is often associated with a
lack of traceability between policies formulated by po-
litical parties and politicians and their impact on ev-
eryday life. It also probably relates to the fact that
many citizens believe their voice is not really heard
and that politicians are not really accountable for their
promises. In this context, strengthening the legiti-
macy of political actions requires involving citizens in
the debate for policy formulation rather than limiting
their interventions at the late step of decision-making
through elections. Special care should also be taken
that eDemocracy not become an additional barrier to
democratic processes rather than boosting it.

Although the involvement of politicians is obviously
critical to the birth of any eDemocracy process, their
responsiveness to citizen questions will depend on both
the relevance and usefulness of the IT-enhanced pro-
cesses.

3. PROPOSED SOLUTION

Our proposed solution is combined of two complementary
elements, namely ontologies and contexrts. Ontologies were
defined and used in various research areas, including philos-
ophy (where it was coined), and most recently, eCommerce
applications. In his seminal work, Bunge defines Ontology
as a world of systems and provides a basic formalism for
ontologies [2]. We follow an engineering approach to ontol-
ogy management, as will be discussed soon. We consider
an ontology to be a directed graph, with nodes representing
concepts (things in Bunge’s terminology [1, 2]) and edges
representing relationships.

Ontologies are typically considered to be globally accepted
(if not universal), serving many applications from the same
domain. Research has shown, however, that building global
ontologies is a hard task. An alternative that was adopted
in practice assumes no global ontology is in place. Rather,
local ontologies are developed or adopted. Whenever appli-
cations need to exchange information, a process of ontology
alignment is performed, which results in a mapping between
ontologies. Such a process was shown to carry with it a level
of uncertainty [3], which may not suit eGovernment appli-
cations. A hybrid approach was also presented in the litera-
ture [4], in which each ontology has two parts: a static part
(which is the global ontology) and a dynamic part, which
evolves either by exporting ontologies or by discovery.

Contexts were defined to be first class objects formulated
by McCarthy [5] using a relation ist(C, P), asserting that a
proposition P is true in a context C. For the purpose of this
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Figure 1: Putting things in context

work, we define a context to be a set of words defining a doc-
ument, possibly associated with weights that represent the
relevance of a word to a document. Such a definition coin-
cides with certain models in classical Information Retrieval,
where a context may represent the number of repetitions of
a word in a document. An alternative method for defining
contexts is given in Section 3.1.

Ontologies and contexts are joined together, as illustrated in
Figure 1 and described herein. Each concept in the ontology
is represented by a name and a context. Having such a
representation in place has three main benefits as follows:

Flexibility with respect to a global ontology: eGovernment

applications come, most likely, with a generic global
ontology for eGovernment processes. Such an ontol-
ogy is the outcome of a well-designed set of concepts
and relationships modeled by experts. Once defined,
evolving it becomes a difficult task. Here, contexts can
serve as the local interpretation of the global ontology,
which can be maintained by a civil servant without the
involvement of the IT personnel.

Flexibility with respect to language: The multi-lingual
culture of Europe may result in a need to adapt the
ontology to each language separately. Avoiding such
multiple effort is desirable, both for the initial specifi-
cation of the ontology and for the ontology evolution.
Here, the context can serve as the “translation” mech-
anism, in which ontological concepts are interpreted in
the local language. To illustrate this point, consider
the English term of a “state,” representing an interme-
diate government level. While Germany uses a trans-
lation of the English term “state” for this concept,
Poland officially uses a synonym term of a “province.”
The latter seems to represent an entity with less au-
tonomy (similar to the difference between the federal
systems of the US and Canada) than the former. When
translating the English word “state” to German, one
gets ten possible words, while with Polish, there are 14
possible meanings. The use of a context and the mech-
anism suggested below for generating the context of a
concept (such as “state”), compensates for any under-



specification that may result from the universality of
the ontology.

Flexibility with respect to culture: Even without the
language barrier, different governments (say, local gov-
ernments), may have different emphases on eGovern-
ment tasks, representing cultural differences. For ex-
ample, border cities (e.g., Saarbrucken at the German-
French border) may put more emphasis on recognizing
language differences than cities in the heart of coun-
tries. Also, capital cities may have more sensitivity
to minority culture than cities in the periphery. Con-
text can serve as a compensating element in ontologies,
adding topics of interest to the global ontology.

3.1 Context Extraction

Several methods have been proposed in the literature for ex-
tracting context from text. A set of algorithms was proposed
in the IR community, based on the principle of counting the
number of appearances of each word in the text, assuming
that words with the highest number of appearances serve as
the context. Variations on this simple mechanism involve
methods for identifying the relevance of words to a domain,
using methods such as stop-lists and inverse document fre-
quency. For illustration purposes, we next provide a brief
description of a context recognition algorithm and discuss
its benefits. This method is based on [6].

The algorithm we present uses the Internet as a knowledge
base to extract multiple contexts of a given situation, de-
scribed in a document. The input to the algorithm is a
document. The context recognition algorithm output is a
context that attempts to describe the current scenario most
accurately. Recall that a context is a list of words or phrases,
each describing an aspect of the scenario, presented in the
document. The context recognition algorithm consists of
the following major phases:

Document Analysis: The document is analyzed using stan-
dard IR techniques and decomposed into linguistic mean-

ingful parts (e.g., sentences or paragraphs).

Support Expansion: Each document part is fed to a search
engine, yielding a set of documents that best match the
document part. This step serves in extending the basis
of support for the next step of keyword ranking.

Keyword Ranking: The retrieved documents are analyzed
and keywords are ranked according to their number of
appearances in the retrieved documents, as well as in
the original document.

Context Recognition: Using clustering techniques, the top
ranked keywords are selected and output as the algo-
rithm output.

There are a few subtleties that were not captured in this
description and the interested reader is referred to [6] for
more details. Given the model presented above, there is a
benefit in automating context extraction in an eGovernment
setting. Recall that we have separated the global ontology
from its local variation. The former was designed by an
ontology engineer, together with organization experts. The

latter serves in specifying local flavors to concepts in the
global ontology. An automatic context extraction provides
a low-cost specification method. A civil servant provides the
context extraction algorithm with a set of documents that
belong to a specific ontology concept. These documents are
processed and a tentative context is generated. The civil
servant then modifies the context to her liking and associates
it with the ontology concept.

This simple method capitalizes on the benefits mentioned
above. First, the documents are provided in the local lan-
guage, thus overcoming the language barrier. Second, new
documents can be added as they arrive, revising the con-
text as needed without going into the tedious and expensive
ontology modification process. Finally, the most likely case
is that local governments, even within the same country,
will provide the context extraction with different documents,
yielding different contexts that reflect the emphases of these
governments, while keeping the global ontology intact, for
the purpose of inter-communication.

4. QUALEG: A CASE IN POINT

QUALEG (QUALity of service and legitimacy in eGovern-
ment) is a European 6" framework project, aimed at pro-
viding an overall organizational and managerial solution to
public involvement in public administration activities, com-
bining various Internet technologies into an integrated sys-
tem that serves as a portal for interacting with citizens.
QUALEG supports public administration in organizing and
managing public involvement in processes and activities.
QUALEG provides an innovative solution to the problem
of collecting, analyzing and using public feedback, based on
a high level of automation to avoid a continuous involvement
of IT personnel.

To illustrate the benefits of combining contexts and ontolo-
gies, we present next two of QUALEG services, namely email
routing and public agenda. The email routing service routes
emails of citizens, sent to some generic government mail
box, to relevant civil servants following automatic analy-
sis. Each email is analyzed using the knowledge extractor,
yielding a context. This context is compared, in turn, to
the contexts associated with the various ontology concepts.
A match (even a partial one) indicates relevance, although
some tuning may be needed to avoid false positives. An
email will be routed to any ontology concept to which rel-
evance was determined and with which an email address
is associated. Whenever no routing is possible (either no
relevance was identified or no associated email address was
found) the email is directed to a manual operator for further
processing.

QUALEG interface enables citizens to interact via various
means, including emails, chat rooms, questionnaires, etc.
During this interaction, some concepts repeat more often
than others. The QUALEG system collects statistics about
the recurrence of concepts in citizen input and determines
which of these concepts are more popular on the public
agenda. This process is accomplished, once more, by analyz-
ing citizen input via the knowledge extractor and identifying
relevant concepts via context comparison.
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Figure 2: Multilingual Ontology

4.1 Examples

The decision on the mapping of contexts to ontology con-
cepts can be made according to the task at hand. We now
present three examples to illustrate the benefits of the pro-
posed model.

The first example involves the routing of input, such as an
incoming email, to the appropriate place in the organization.
Given a distance threshold, ¢1, any ontology concept whose
context matches an automatically generated context from an
email and its distance is lower than the threshold (d(A, B) <
t1) will be considered relevant. If such a context has an
associated email address, the email will be routed to it.

The second example involves opinion analysis. A relevant
set of ontology concepts is identified, as in the case of email
routing. The ontology also contains contexts defining var-
ious opinions. Such contexts may be globally defined (for
the whole ontology) or specific to some concepts. Opinion
contexts can be defined in multiple languages. The relative
distances of the different opinions of a matching concept are
evaluated. If the difference in distance is too close to call
(given an additional threshold t2), the system refrains from
providing an opinion. Otherwise, the email is marked with
the opinion with minimal distance.

The determination of public agenda is a third task the sys-
tem can support. If all ontology concepts (of the n relevant
concepts) do not exceed the threshold d(A, B) > ti, then
the email is considered to be part of a new topic on the
public agenda and is added to other emails under this con-
cept. Periodically, such emails are clustered and provided to
decision makers to determine the addition of new ontology
concepts.

Figure 2 presents an example of a multilingual ontology.
Each concept is represented by a node with multiple con-
texts for each language. Figure 3 represents a more specific,
detailed example of an ontology. It contains three ontology
concepts, namely Citizen, Public Service, and Activity of Pub-

English: Public Service
Polish: Ustuga publiczna
French: Service public
German: Offentliche Services

English: Citizen English: Activity of Public
Polish: Mieszkaniec Administration

French: Citoyen Ontology Concepts Poli;h: D@ia{ania administracji
German: Buerger publicznej

French: Activite de
I’administration

German: Aktivitaeten der
oeffentlcihen Verwaltung

English: Local Spatial
Management Strategic Plan
Polish: Strategiczny plan
zagospodarowania

English Polish
Immovables Nieruchomo sci

Related Contexts

Figure 3: Multilingual Ontology Example

lic Service. Each ontology concept in English is translated
to Polish, French, and German. Next, there are ontology
concepts that are relevant only to the local government of
Tarnow and therefore they appear only in English and in
Polish. Each local government can extend the ontology con-
cepts to include ones that interest it alone and can decide to
use existing ontology concepts simply by adding the trans-
lation to the local language. Figure 3 represents a graphical
example of an ontology created in XML.

Consider the following example of an email in Polish:

Subject: podatek od nieruchomosci

Szanowni Panstwo,

Zwracam sie z prosba o przestanie wysokosci stawek
oplat za podatek od nieruchomosci dla oséb prawnych
w Panstwa miescie obowiazujace w latach 2000-20047
7 powazaniem

Edyta

The context as extracted by the context recognition algo-
rithm include: Podatek, nieruchomosci, Polska, and Strona.
The first two, translated to value added tax (v.a.t.) and im-
movables, are very relevant to the topic of the email. The
other two contexts, Polska, which is Poland, and Strona,
which has multiple meanings such as a party or side, have
less relevance to the scenario described in the text.

When mapping the contexts to the ontology, the context
of nieruchomosci can be identified in the list. Therefore,
this document can be mapped to the topic of Local Spatial
Management Strategic Plan, which can now be accessed by
both English or Polish queries.

The following is an example of a German email:
Strassentheater und das kostenlos und auf hohem iveau.
Ein Aushéngeschild fiir Saarbriicken und ein leuchtendes
Beispiel fiir junges wildes Theater, abseits des Mainstreams.
Toll.



The context recognition identified the following contexts,
described in detail below with the actual values assigned by
the algorithm: Art - Perspectives du Theatre (RAHMENPRO-
GRAMM, ORGANISATION, SPIELPLAN, VERANSTALTER):
10 - Long Day School: 1

Abseits des Mainstreams - Perspectives du Theatre: 0 - Long
Day School: 0

Oscar Wildes - Perspectives du Theatre: 0 - Long Day School:
0

Jenseits des Mainstreams - Perspectives du Theatre: 0 - Long
Day School: 0

Movie - Perspectives du Theatre: 0 - Long Day School: 0
Firma - Perspectives du Theatre (BESUCHER): 1 - Long Day
School: 0

Saar - Perspectives du Theatre: 2 - Long Day School: 0
Download - Perspectives du Theatre: 0 - Long Day School: 0
Programm - Perspectives du Theatre (RAHMENPROGRAMM,
INFORMATIONEN): 3 - Long Day School:0

The results are represented by the context on the left side.
Note that the context is extracted not only in German but
also in French. Perspective du Theatre and Long Day School
both represent possible ontology concepts. The highest rank-
ing was received by the Perspective du Theatre concept. Note
also that some of the contexts are not mapped to any con-
cept. If we look at the concepts that relate to Perspec-
tive du Theatre, which include RAHMENPROGRAMM, OR-
GANISATION, SPIELPLAN, VERANSTALTER, BESUCHER,
and INFORMATIONEN, each context can belong to one or
more concepts. Therefore, when we examine which of the
subtopics related to Perspective du Theatre are relevant to
the text, we can classify the document as belonging to the
RAHMENPROGRAMM (master program) in Perspective du
Theatre which received the total highest score.

S.  CONCLUSIONS

In this position paper we proposed a unique combination
of a global ontology with a dynamic, easy-to-use context,
as a dynamic tool for adopting eGovernment IT tools to a
multi-lingual and multi-cultural setting, such as the Euro-
pean Union. We provided examples of the usage of such
a solution in the QUALEG project, to enhance the citizen
involvement in the public life.
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