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Abstract

The Electronic Government is a new field of applares for the semantic web where ontologies are
becoming an important research technology. The eef®ment faces considerable challenges to achieve
interoperability given the semantic differencesrdgérpretation, complexity and width of scope. st
paper we present the results obtained in an ongmioj@ct commissioned by the Mexican government
that seeks strategies for the e-Government to eethe problems encountered when delivering services
to citizens. We also show an adaptation of e-Gawent ontology model; within this model a set of
government ontologies are devoted to represertimgtocal Government processes.
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1. Introduction

The Electronic Government (e-Gov) is an importappligation field (Curtain et al, 2003) for the
transformations that governments and public admnatisns will have to undergo in the next decades.
Therefore, to transform the e-Gov into the e-Goaro®, the e-Gov research needs to be based on a
robust theory, on modelling approaches, and onngtgn In this scenario, a crucial issue is to maniag
different ways the legal knowledge to improve thstesms applications.

For more than two decades, the Al and Law commurds/been very active and productive. In the early
80’s, research was focused on logic programmind,ainthe efforts were centered on legislation and
legal reasoning. Other approach adopted was theelased reasoning, which was not as formal as logic
programming was, that aimed at finding similaritiedegal cases and allowed retrieving relevanesas
for the judges. Knowledge Engineering was alsatdrest for the research community and the fieldtmo
applied since it allowed developing and using tegal ontologies that underlie the growth of the
Semantic Web.

The Semantic Web was proposed by Tim Berners-Lemn@s-Lee et al, 2002) as a new field of
research, and according to the World Wide Web Qtinsa' (W3C) the Semantic Web is defined as “an
extension of the current Web in which informatian given well-defined meaning, better enabling
computers and people to work in cooperation. hidsed on the idea of having data on the Web defined
and linked such that it can Conference Proceedmifisbe produced directly from the camera-ready
manuscripts received from authors. Therefore thkoas should try to produce their paper, as cloasly
possible to this model paper.

be used for more effective discovery, automatiotegration, and reuse across various applications”.

! http://www.w3.0rg/2001/sw



The application of the Semantic Web to the e-Gomnaia is completely new; it features knowledge
representation, knowledge engineering, databasemjesformation systems, database integration,
natural language understanding, information resi@nd semantic portals, among others. The Semantic
Web is considered to be the infrastructure uporckviail intelligent e-Gov applications will be built

the near future. Within the objectives of the SeticadWeb the ontologies play an important role.

In the field of the Artificial Intelligence, Nechébleches et al, 1991) was the first to define awology,

and he did it as follows: “Ontology defines theibdsrms and the relations that include the vocatyubf

a specific area, in addition to the rules to corabiarms and relations to define extensions to the
vocabulary”. Gruber (Gruber, 1993) defines the lmgyp as: “An explicit specification of a
conceptualization”, being this definition the mosterenced in the literature. Borst (Borst, 199ighsly
modify Gruber’s definition saying that: “Ontologiese defined as a formal specification of a shared
conceptualization”. These last two definitions haeen merged and explained by Studer and colleagues
(Studer et al, 1998) as follows: “An ontology is farmal, explicit specification of a shared
conceptualization. Conceptualization refers to bstract model of some phenomenon. Explicit means
that the type of concepts used, and the constraintbeir use are explicitly defined. Formal referghe
fact that the ontology should be machine-reada®iared reflects the notion that an ontology capture
consensual knowledge, that is, it is not privatearhe individual, but accepted by a group”.

The e-Gov has been strengthened with all theseéquestudies carried out by the research community
and now its main concern is data representationrdndnation management. By its nature, the e-Gov i
supported by the legal domain. In Mexico, governimamologies for e-Gov applications have been
scarce and to reverse this is the first goal ofgaper. The second is to build ontologies that hefjuce
some important semantic problems presented wherdimg e-Gov services (EGOV, 2002).

This research is based on the needs stated in m&helRroject that seeks strategies for e-Gov amd &
provide knowledge conceptualizations (given by legaerts).

This paper is organized as follows: section 2 deils the related work carried out; section 3 pres¢he
EGO model; section 4 describes the ontologies ;bséttion 5 shows ontologies applications. And
finally, section 6 is devoted to the conclusions.

2. Related Work

Nowadays the joint efforts put in by different rasgh communities have made possible the birth ef th
semantic e-Gov. Since e-Gov ontologies are stith@ir initial state, only a few works carried autthis
field are known; thus, in this section we providerief state of the art of those works performedinin

the law field and in the Semantic Web. The sum fuglichese efforts will produce robust ontologfes
the e-Gov domain in the near future.

2.1 Law and e-Gov within the Semantic Web

Currently, the Semantic Web is a new area of rebeand applications within the legal system andoe-G
domains and is a promise for the Web of the neregaion; this new area, which is now used maioly t
communicate with people but not with machines, wahsform the current web since the capability of
communication with machines is one of the main dijes of the Semantic Web. If the Web were
equipped with more meaning, every citizen wouldaottanswers in a new, easy and simple way and this
action could be carried out by web powered semsntihiat would enable citizens and businesses to
obtain better information from the government. Wedwered semantics could help the e-Gov in two
ways: first, by allowing the government to delegatere intelligent tasks to computers and second, by
solving daily problems with logic deductions andgening. But at present, the web is merely a common
framework that allows data to be shared and reused.

Currently the legal and e-Gov Semantic Web appboatare still in an experimental phase, but their
potential impact on social, economical and politissues is extremely significant.



The main goals of e-Gov are to develop user-frigiadid efficient services for the public and theibeiss
community, though semantic interoperability is al®men as an important issue to solve within this
domain. Some of the works aimed at covering theasgicr e-Gov domain are the following: the DIP
project, the Reimdoc projett The IFIP Working Group 8'5the Ontogov projettthe Egov projeét
and the WEBOCRAT projett

2.2 Ontologies: Domain Considerations

The e-Gov scenario is a promising application fileld the ontologies underlying the legal engineered
knowledge. Many ontologies have been built in thgal domain but not all of them are available or
modelled just for a specific domain. The reseafétrts made in the legal domain by the Al community
have contributed to the making of ontologies sugh laLD (McCarty, 1989), NORMA (Stamper, 1980,
1991), FOL (Valente, 1995), FBO (Kralingen, 1995%)is§er, 1995) and LRI-Core Legal Ontology
(Breuker, 2004).

The emergence of legal ontologies as part of tiea®éc Web initiative has provided a hew opportynit
for the research community and has brought abeotuion to retrieve legal documents within the @G
domain. We can mention some of the efforts camwigtdoy Al community on building e-Gov ontologies:

e The Government R&Dbdescribes organizations and individuals partiaigatn a government R&D
program.

e The Government typelescribes government concepts used in the CIA 8\katt Book 2002.

e The E-Government Ontoloffydescribes a seamless UK taxonomy.

3. EGO Model

We use a reference model to focus on and buildvaan understanding of the problem stated; Figure 1
shows the different actors within the e-Gov.
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Figure 1. The e-Government Reference Model

At the Back-office, the main actor is the Publicndidistration; it has many processes inside which
should work properly to provide efficient servic&he dynamics of the Public Administration provides
huge amount of information to be processed andetliesa should be managed in a transparent and
efficient way.

Within the Public Administration many processesetgitace and these must be carried out properly to
provide efficient services; since the Public Admeiration functions in a decentralized way and the
dynamics of this field generates a huge amounmfofmation to be processed, it is necessary to gena
this vast amount of information in a transparerd aefficient way. Therefore, the implementation ef e
Gov ontologies and applications is crucial.

22 http://dip.semanticweb.org

3 http://reimdoc.atosorigin.es

* http://falcon.ifs.uni-linz.ac.at/research/ifip8&itaim

® http://www.ontogov.com/

® http://www.egov-project.org

" http://www.webocrat.org/

8 hitp://www.daml.org/projects/integration/proje@8010811

® http://reliant.teknowledge.com/DAML/Government.owl

10 http://dip.semanticweb.org/documents/D9.3e-Govemontology.doc



The main objective of designing this initial modelthe e-Government domain is aiming to repredeat t
legal issues behind the governments. This modealldhawork as a framework to deploy semantic e-
Government systems given the law and regulatiopsoagh.
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Figure 2. Excerpt of the EGO Ontology Model
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The EGO Ontology Model reuses parts of the firg tayers of LRI-Core model and is being adapted to
the legal system of the Spanish government. The EXB@logy Model is one of the first efforts not
intended for legal domain but for e-Gov domaineask, which is a domain that needs to considerative |
regulations, citizen services, administrative psses, best-practices, and also the differentukzoes
spoken within the nation.

3.1 Spanish Case

A particular case was (G6mez-Pérez et al, 2005¢Idped within the Reimddt Project. This project
aims to develop tools that allow the legal documentbe modelled in electronic support and be
semantically retrieved to facilitate the governmeitizen document transaction. The domain selegted
related to the Real-estate transaction market #adsasufficient juridical guarantees.

This project will permit verifying the Real-estgteocesses gathered in digital support. These pseses
consist of procedures that occur in three areasPtioperty Title, the Tributary Administration dfet
Autonomous Communities and the Justice Adminisiratin Spain these procedures are meticulously
regulated in a coherent form by the context, widgamarked by the legal knowledgeable community.
Reimdoc Project is currently developing an applazabased on the proposed Legal Ontologies destribe
in section 5: EgoIR, an Information Retrieval syste

3.2 Mexican Case

This project aims to develop the knowledge modelsessaries to develop systems that improve the
actual services in local governments. This onggngect is reusing actual work done in Spain. The
ontologies to be adapted are shown in the nexioseat the paper.

4. Local Government Ontologies

The Ontologies described in this section were dgeal on the Spanish project and being adapteceto th
ongoing Mexican Project, These are used to illtsstfais section.

These ontologies (Goémez-Pérez et al, 2005¢ Weilt to represent the Real-estate transactiatisnv
the Spanish Government domain. These Ontologies developed with knowledge acquired by experts

11 http://reimdoc.atosorigin.es/



from academic and private sectors and built withrtrethodology METHONTOLOGY (Gémez-Pérez et
al, 2003) and the workbench WebODE (Gomez-Péral 8003)

The Legal Ontologies provide support to the EgdiBteamentioned in three important ways: by concept-
based indexing, by querying by inference and byrawving the navigation. The EgolR based on these
Legal Ontologies bring much focused information]lwlefined queries, well-organized information and
a sophisticated navigation.

The Legal Ontologies presented here are part @@ Ontology Model (Figure 2) being develop on
this project, this model aims to represent a plath@legal processes carried out within the gowent.

4.1 EGO Ontology Model Roles

In (Valente, 2005) (Metz et al, 2004) the five mawles of ontologies are identified: organizing and
structuring information; reasoning and problem sy semantic indexing and searching; semantics
integrating and interoperating; and understandiegdomain. Before building the EGO Ontology Model,
we think it should be useful to settle the promée(s) that the ontology will play.

The EGO Ontology Model (Figure 2) will perform thref the five roles mentioned above: the first isle
that of organizing and structuring information rete-Gov domain, mainly by defining the terms used.
The second role is that of reasoning and probldrirgp this role basically represents the knowlede
the domain so that an automated reasoner can espresoblems and generate solutions for these
problems, what implies the use of an inferencerengp achieve specific goals. The third role i thfa
semantic indexing and searching (where the ontolaigyrepresent the contents of documents) thak wil
enable semantic search for content.

4.2 Reimdoc Case

These ontologies are being adapted to the Mexicar@ment context. These ontologies are highly
reusable.

Figure 3 shows the relationships between the ReateeTransaction Ontologies aforementioned (each
ontology is represented by a triangle). The airthd figure is to show all the ad-hoc relationsissn
the Real-estate Transaction Ontologies.

For the Reimdoc Project eleven ontologies have Hegaloped: person, civil personality, organization
location, tax, contract model, jurisprudence, Resthte transaction verifications, Real-estateslatipn,
and Real-estate transaction. Individually, they phee specific goals and model knowledge useden th
Reimdoc Project. We describe next the relationsbgte/een the main ontologies.

The Civil Personality Ontology has as main condketcivil person, which is split into two subclasse
natural person (representing citizens), juridicaispn (representing enterprises, public administrat
etc.). The ad-hoc relations specified for each ephare those relations whose domain is the conEept
example, the concept civil person has six binaatigns: ‘has data from juridical person’, ‘has
residence’, ‘is buyer’, ‘is seller’, ‘realizes’ arltas data from Natural Person’.

The Real-estate Transaction Ontology has as maicepd the Real-estate transaction, which is gglit i
two subclasses: buy (representing the action oiigdiysell (representing the action of selling.heT
concept Real-estate transaction has eight binéatiars: ‘is bought’, ‘is sold’, ‘based on’ (tax,
legislation, jurisprudence), ‘acquires ’, ‘verifiesd ‘uses’.

The Location Ontology has as main concept the imcatvhich is split into three subclasses: geog@aph
division, town and country. The concept locatios tvao binary relations: ‘is residence’ and ‘is
associated'.

The Person Ontology has as main concept the persenconcept person has one binary relation: ‘is
associated'.

The Organization Ontology has as main concept thanization. The concept organization has one
binary relation: ‘is associated’.

The Real-estate Ontology has as main concept takaR&ate. The concept Real-estate has one binary
relation: ‘is associated'.



Figure 3. Main ad-hoc relationships for the Real-date Transaction Ontologies

5. Reusable Applications for Mexican Government Ontolgies

We now present two applications that are being lopeel that employ the proposed EGO Ontology
Model and the adapted government ontologies deriveth the model. In detail, we present two
complementary applications, the P2P system Egastéthe Information Retrieval EgolR. In generad, th
two tools differ in their usage perspective and appropriate for different tasks. However, only the
combined application of both tools will offer useéte full potential of document management across
government.

5.1 EgolR —Ontology-Based Legal Information Retéval to Improve the Information Access in e-
Government

EgolR ( Gémez-Pérez et al, 2006) is a java-basetesythat offers an ontology-based approach to
Information Retrieval, and its main goal is to e e-Gov documentation. The system deals
government documents, and gives citizens, busiaedsgovernments the opportunity to integrate and
recover documents. For this purpose EgolR providesities that manage, search, and share e-Gov
documentation. EgolR also offers an ontology brogstapability using the ontologies described in
section 4. These ontologies are stored in WebOD&kpench for ontological engineering). Besides,
EgolR allows the construction of a query from timtodogy concepts; the query obtained is composed of
a set of concepts extracted from the ontologiemlEgonnects to WebODE throughout WebODE's
ODE service to obtain ontology concepts and it @yplLucene (search engine library) to retrieve the



documents that match the given query. The possilaliyn users of EgoIR are: a) end users, who require
consulting juridical documentation; b) agencies,iclthneed to know the current legislation; and c)
lawyers, who have to consult concrete aspects.

5.2 Egoster— A Peer-to-Peer System for Sharing Gavenent Documentation

Egoster is a java-based system that exploits sétnarb techniques in order to provide an innovative
and useful solution for exchanging and retrievim&nment Documentation. For this purpose, Egoster
provides facilities for managing, searching andrisiggGovernment Documentation in a P2P network,
thereby implementing the Model Ontology as a prapés a standard base to manage Official and Non
Official documents across Governments.

Egoster offers a user driven approach where ea@hhaes its own local repository of documents asd al
has access to the information of others reposfiprieus creating a virtual decentralized document
repository. The Egoster client on its own (e.gcdimected from the P2P network) will already previd
added value to its users as it will give developamsoverview and search facilities of his/her own
government documentation stored in its local rdpogi The goal is: to provide a decentralized
Government documentation sharing and retrievingrenment using Semantic Web technologies that
allows the Back-office (Public Administration) aride Front-office (citizen and business) to interact
easily to share documents.

The Egoster is at present time under developingnamistance of the Swapster system architecture . |
uses ontologies extensively in order to provide esooh its main functions importing Government
Documentation, formulating queries, routing quednd processing answers.

6. Conclusions

In this paper we have presented a set of ontoldggésy adapted to Mexican Government domain as a
part of the EGO Ontology model, which in turn istgaf an ongoing project aiming, on the one hand, a
supporting semantic applications to retrieve lefggduments and, on the other, at delivering senfices

the public administration (within the governmertd)ditizens. These ontologies are built following th
methodology METHONTOLOGY and the workbench WebODid are application independent.

The e-Gov domain does still have many needs: kradg@gefor instance, has not been modeled at all.
These needs represent real challenges for resesr€hee problem to be solved in the near fututeas

of knowledge acquisition by legal experts. We nmadd here that the legal domain is very complex and
evolving and its complexity provides a differertuation than that provided by domains such as physi
or mathematics, and this fact will bring about deployment of future e-Gov ontologies.

In our future work, we will be focused on furthethancement and evaluation of these Local Government
Ontologies; we will be centred on the reasoningabdilies of these ontologies; we will continue
integrating the legal knowledge captured on the EGfology Model and we will compare the model
with other ontology models.
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