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Abstract — The paper describes the governmental knowledge
base constructed from Brazilian laws, the events #t surround
them and authorities responsible for these. The kmwaledge
base is built on RDF (Resource Description Framewéj
language through the Brazilian Official Gazette, wich is the
access for official information. This knowledge bas is linked
to other Brazilian Open Data and being one more effit in
Open Government Partnership [10] to reflect the contry’s
commitment to strengthen the transparency of govemment
action, to prevent and combat corruption. The self-
management characteristic in the knowledge base was
obtained through an architecture that monitors thelaws status
in all Brazilian Open Data Providers and highlights the
inconsistencies in a period of time. This system isgsed by the
Secretary of Federal Treasury and presents a welbfinded
basis for checking the accuracy and validity of thelecrees in a
Federal Budget domain

Keywords-Knowledge Base; Self-Management; Linked

Open Data.

. INTRODUCTION

In the context of Open Data [10], Brazil has been
actively participating and the last news was a rfadiaw
recently launched for the purpose of free accededsral
information by Brazilian citizens [2], taking intaccount
that some information is fundamental to the safatyl
operation of government public companies.

The main information source is the Federal Official
Gazette, which is a PDF document and containslgigis,
jurisprudence and administrative actions. Publishsd
authority since 1808, the today’'s Brazilian Gazédtehe
Brazilian Government’'s Official Journal. It was sgi to
provide King Jonh with hews while he and his caugte in
Brazil publishing Decree, Laws, Program and Interna
Rules. With a new edition every day, today’'s Bianil

statutory notices about decisions and changeddoah and
national level. The Brazilian Gazette is a nateaididate
for the government semantically enables the pakrguse
of information.

Our goal is making public sector’s information dable
in a way that enables and maximizes its reuse iftzens,
consumers and government adding maximum value.
Furthermore, we notice that due to the complexify o
managing a large number of documents within an
organization, a mechanism for automating the doctsne
annotation task has become essential in orderdibtdite
the retrieval of information.

Sacramento et al. [22] defines and relates ontology
knowledge base and data sources such as used tithin
research:

(a) An ontology is a pair O=(V,S) such that

(i) V is a finite alphabet, the vocabulary of O,
whose atomic concepts and atomic roles are cahed t
classes and properties of O, respectively, and

(ii) S is a finite set of inclusions in V, constmts
of O.

(b) A knowledge base is a triple KB=(V,S,A) suchtth
(i) (V,S) is an ontology, and
(ii) A'is a finite set of assertions in V.
(c) A data source is a pair DS=(V,A) such that
(i) V is a finite alphabet, and
(i) A is a finite set of assertions in V.

Within this work, ontology, knowledge base and data
sources are used with this caution. Similarly, RDF
(Resource Description Framework) [7] is a tripldjsat-

Gazette contains a huge amount of information and Property-object, usually described as P (S, O), rete
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given subject S has a property P that assumesalbe ©.
Sacramento et al. [22] defines Linked Data as a&best
practices for publishing and connecting structudeta on
the Web [24]. From the user’s perspective, the rgai of
Linked Data is the provision of integrated accesglata
from a wide range of distributed and heterogenetats
sources [25].

The linked data is achieved through interactionhwit
other Brazilian open knowledge bases
independently, making use of technology patteresating
to [17].

The self-management characteristic was incorpdrate
this work through an application that monitors RBF
(Resource Description Framework) triples and vadidahe
integrating facts between several datasets. In ghiger,
self-management knowledge base is defined as al&dges
base that monitors and analyses the data linkirgedma
the data sources used to.

The aims of this project are two fold:

« Address the practical challenges of publishing
public governmental information in a way that maigienits
reuse and ensure valid and consistent information;

* Give to Brazilian Gazette a new role, as a vehiéle
semantically enabled official information, ensurimgplicly
available.

Il. RELATED WORKS

Our project is inserted in the Brazilian Initiatiknking
Open Data for moving the Web from the idea of sajear
documents to wide information space of componeassece
to discover, more valuable and easier for peopteuse.

In the context of semantic web, applications cdp te
produce value-added content by simply treating uess
information unstructured. There is a need for reade
know where to get new and pertinent information hod/
to consume it. The RDF (Resource Description Fraoniw
provides a common framework that allows data tetsred
and reused across application, enterprise and caitymu
boundaries. Also, it provides a simple data forsmalifor
talking about things, their properties, inter-relaships and
categories.

According to Berners-Lee [27], the raw data shdugd
made available as soon as possible. Preferatdiipitld be
put up as Linked Data. Also, it should be linkedother
sources, which will allow any data communicationb®
composed of many mixed vocabularies.

Joshi et al. [30] proposes to querying linked daya
using alignments for processing queries, whosetitoest

DBPedia [28] is a typical case of a large Linked
Dataset, which essentially, makes the content dipdia
[31] available in RDF (Resource Description Framego
The importance of DBPedia is not only that it irgs
Wikipedia data, but also that it incorporates lin&sother
datasets, e.g., to Geonames [33]. Providing linkeims of
RDF triples, a user might exploit the knowledgarirother

datasets when developing an application through of

developed integrating facts from several datasets.

Nevertheless, a large amount of unstructured téxtua
information is supposed to be processed beforetating
and validating information that are publicly avail Some
definitions found in the literature define semantic
annotation as a specific schema to create and atalata,
enabling new methods of access to information [EHer
[5] points out that the semantic annotation of doents
describes its contents by the association of rekeva
resources through predicate, also described iorteaogy.
Eller [5] also developed a system for semantic tatian of
documents related to lawsuits using the Smore ot
support of an ontology in RDF (Resource Description
Framework) to facilitate the process of semanticogation
of documents for specific areas.

Many services available on the Internet offer gatien
of semantic information from textual information.e\¢an
highlight OpenCalais [15], Zemanta [16], Ontos [Hkd
TextWise [14]. All these are characterized by dmrient of
web pages content with hints (notes) from knowleblages
as DBpedia, GeoNames, IMDB [34] and Musibrainz [35]

OpenCalais [15] is a service provided by Reute8,[1
through which it is possible to create semantideainfrom
unstructured source text. The OpenCalais perforatsral
language processing (English and French) and atso u
machine learning techniques to define entitieh@ntext.

The entities are divided into three categories:

« Named entities - people, companies, organizations,
books, albums, authors, geographic entities;

* Facts - categorized by position, political eveats;

« Events - sports, change of command, etc;

According to [15], using these information it isgsthle
to build maps (or graphs or networks) linking doeuts to
people, companies, places, and various other esititi
OpencCalais uses the microformat language [6] toesspits
annotations.

Since APl proposed by Zemanta [16] provides
functionality for generating semantic informatiaiorh not
semantics textual information, Zemanta Service Web

data come from heterogeneous sources. They treatetumns a set of information (annotations) assediatith

alignment between datasets using similarities dblogy
instances. This similarity is calculated by namefthw
natural language processing and, the ontologieslatasets
used for.

Heim et al. [29] define relationship discovery \fe

the text submit for it, such as photos, magazitieles and
links from Wikipedia articles, each correspondirg d
resource in DBpedia ontology.

Brazilian LexML Project [19] aims to unify, orgaeiz
and facilitate the access to legislative and |agfakrmation

Semantic Web as a highly user-centered processy The made available in digital form by all authorities o

identified semantic relation user’'s social

bookmarks.

through
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Executive, Legislative and Judiciary at the fedestdte and
municipal levels.
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This project produce a controlled vocabulary tHayg
a key role for organization of legislative and lega
information, allowing the integration of this voadaries
used by different governament houses. For exantpke,
user may inform the prefix "urn:lex:br:lei" in thgRN
(Uniform Resource Name) of Supreme Court judgment.
Thus, "urn:lex:br:federal:lei:2008-06-19;11705" ithe
standard name for the law n°11705 and internatipnal
recognized unambiguously, which ensure a single WétN
each piece of legislation. However, one of the majo
challenges for the legal domain is the retroagtigitnciple
of the law to meet current regulations.

The vocabularies published by LexML use the W3C
SKOS (Simple Knowledge Organization System) format
[20] and organize the legislative and legal infotiorg
allowing, among other things, conducting processepas
of URN (Uniform Resource Name) and the integratién
vocabularies used by different Houses. The Docurhgpé
Vocabulary available in (LexML 2011) was used itsth
work. However, another limitation of this projed the
absence of Linked Data, for example, when a lawscit
another law, without use the identifier of this lawhat
results in nonexistence of Linked Data, not allohe t
complete reuse.

[l. SIOP-LEGIS

SIOP-LEGIS is a Knowledge Organizational System
that mines Brazilian Official Gazette daily genargt
metadata for each document related to Federal Umgas
domain. Nowadays, SIOP-LEGIS repository has a
collection of more than 80.000 indexed documemnteesi
2008 and that number increases daily [32]. The gdal
SIOP-LEGIS system is to use the most accurate ialffic
document set wherever possible to aggregate aeditiht
document that refer to the same resource (Decraws,L
Program and Internal Rules). Thus, there is a alead of
applying temporal database concepts to RDF (Resourc
Description Framework) to allow metadata navigation
across time.

Initially, a mining module was proposed to autontate
indexing process of documents found in Federal c@affi
Gazette that is a PDF document, which containsraaito
documents set considered relevant [32]. As showkigare
1, despite being a PDF, there is no publicly atéda
metadata or text format from the government pressch
makes more difficult to automatically process ohdiag
and indexing the Official Gazette. The technololyica
challenge was to create a mining algorithm thatastied
to the current layout of the Gazette and not beirigerable
to small changes in the style of the Gazette, widchn
unlikely situation.
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Figure 1. Process of conversion, mining and idieatifon of documents
in Federal Official Gazette

Semantic Description of
Official Gazette

For each domain document identified, a metadata is
automatically created as shown in Figure 2.

Dados de Publicagio
Titulo: PORTARIA No- 363. DE 12 DE JULHO DE 2010
Autoridade: Mimstério da Agnculura, Pecudna ¢ Abastecumnento
SubAutoridade:| SECRETARIA DE DEFESA AGROPECUARIA
Lo PORTARIA
Documento:
Pagina: 5
Nimero: 363
s 12 DE JULHO DE 2010
Assinntara:
Ementa: Ndo contém esre campo
Ll Agt, 1° Advertir a entidade Cermificadora CERT RASTROLTE
e l, go_ Amenco Carlos da Costa No« 320 « Jardim Amenca - CEP .70
Primeiro: 4 ) i e maidics o
conformidades encontradas no pro- cesso 21026.002006/2009-
0 SECRETARIO SUBSTITUTQ DE DEFESA AGROPE
2009-79, resolve:
Arr. I* Advertir a enndade Certificadora CERT RASTH
D tei 2009-79. blicagdo.
L Art. 2°Esta Porraria enma em viger na dara de swa
JOSE GUILHERME TOLLSTADIUS LEAL

Figure 2. Metadata created automatically (in Paréisg language) for
each domain document identified through Dublin Coretadata terms
[26]

The mining module was created with the purposenof a
APl making the whole process transparent to the,use
taking as input the Federal Official Gazette (inFPfdrmat)
and the RDF (Resource Description Framework) mtasl
specify the structure of Official Gazette. Aftdretoutput is
the documents list with their metadata. The FigGre
summarizes the internal process of mining the @ific
Gazette.

Importantly, the Official Gazette has its text peith in
several columns or combination of one, two to three
columns.

A. Knowledge representation with RDF ontologies

Our proposal follows the LAG (List of Government
Affairs) [9], whose approach is embedded in theirgsP
architecture - Standards of Interoperability foedtonic
Government, whose the goal is to define a minimetno$
assumptions, policies and specifications that egguthe
use of Information Technology in the Brazilian gowvaent
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domain, establishing the conditions of interactimiween
federal houses and the society.

B. Resource Recognition

Resources are types of documents found in Official
Gazette and already mapped by the Senate throwgh th
LexML project [19] within a controlled vocabulary:
Decree, Laws, Program and Internal Rules.

The interested resource recognition occurs as dawn
Figure 4, when a resource is crawled on text andnique
identifier is recovered in the third-part LEXML kwtedge

base as shown in Figure 3, where we can see the URN

present in the metadata of a law published by the
government.

Brazil
Federal
Ligi r® B 568, de 10 di: Dezerbro de 1951
02gEm
[hspie zobre a a
Cétign Cidil & 44

1 Localidade
Autoridade
Tiwle

Data
Ementa

ucapiao especial, de imdvaie rurais, sltera a redagdo do § 2° do arl. 569 do

uph b fedasal lei: 1969.92-10,5969

[NORMAS, INSTRUGUES, ORMA, PRECETO, REGRA), |AQUISIGAD, COMPRAL IMOVEL RURAL, . m

Assuntos

Figure 3. A result search for the law ‘Lei n®6.968hich has an
unique identifier 'urn:lex:br:federal:lei:1981-1B-6969'.

‘PORT.‘\RI.-\ N® 3"—'11r DE 12 DE JULHO DE 2010

O SECRETARIO SUBSTITUTO DE DEFESA AGRO
CUARIA DO MINISTERIO DA AGRICULTURA, PECUARL
ABASTECIMENTD., no uso das amibuigdes que lhe conferem os |
10 e 42 do Anexo!l do Decreto n° 7.127, de 4 de marco de 2!
tendo em vista o disposto na Instrugio Normativa N* 01, de 1t
janerro de 2007 e olgue consta do Processo N* 21026.002757/2(

b

83, resolve:
Art. 2° Esta Poxztana entra em vigor na data de sua pu

acdo.
Art. 3° Flca|re*:0°rada ] IEortan'a N* éj. de 17 de agosto de
9. D.O.U N® 159, de 19 de agosto de 1999, Secdo 1, pag.: 19

JOSE GUILHERME TOLLSTADIUS LEAL

Figure 4. Government action (‘revogada’, in Poresgi language)
identified between two resources: ‘Portaria N°I&ffeal ‘Portaria N°62’.

The law cited in the Gazette is mapped in LEXML
project to consolidate the Linked Open Data. Rigby,
the resource has a unique identity URN.

C. Event Recognition

TABLE 1. EVENTS MODELED BY THE PROPOSED PROCESS

Event Description Unique Identifiers
Initiative Proposition legislative initiative initiative

Signature Signature normative documents signature
Judgment Event that will result in & judgment or a decision monocratic  |judgment
Publication  [Event official publication of document publication
Rectification |Event rectifying an official publication rectification
Re-publishing [Event re-publication of official document. re-publishing
Annulment  |Ewent cancelation of official document annuiment
Modification  [Changing a document on the other, creating a new version.  |madification

Table 1 presents the events currently recognizetl an
modeled with their respective unique identifiers. ghown

in Figure 4, the events are identified betweentegources,
thus creating the RDF (Resource Description Framiewo
triple with the document date. This date will cohtthe
chronological order to know the resource statusnduits
cycle life.

D. Authorities Recognition

The proposed governmental knowledge base is also
monitoring the signing date, authority and rolehauiy.
Through the signing date, the chronological ordedexree
transformations over time is constructed.

Parg Ofionl da Unide
+' & Tribunal de Contas da Unido
v/ Minstério do Desenvolvimento. industria
7 Edtais e Avisos
v Ministério do Trabaho e Emprego

Figure 5. Shows the Brazilian authorities found ane Brazilian
Official Gazette

With recognition is possible to identify the autitypr
responsible for the promulgation of a decree. These
authorities are in the third-party knowledge basentend
by the Planning Ministry, whose are reponsible ritake
this information public.

Figure 5 illustrates a document processing of Hieazi
authorities identified. An exemple, Court of Aud#o
(Tribunal de Contas, in Portuguese). We can seeethr

situations: the authority recognized successt‘{’,‘ the
authorities recognized with some difference in lapegl

The events between resources are present in the« &' and; possible authority, but not recognized bg th

government acts that change the documents statess ov
time: publication, grinding, re-publication, repealnd
amendment. Thus, our goal was to process each aodtum
and find each governmental act between two resewand
represents them on RDF (Resource Description
Framework) language [7] to allow, among other thjng
control the events time.

Copyright (c) IARIA, 2013.  ISBN: 978-1-61208-249-3

base 7.

E. Named Entities Recognition

Our governmental knowledge base performs the named
entity recognition (NER) from other Brazilian opdata. A
major limitation here is this third-party datased dot
adopted open standard RDF (Resource Description
Framework) technology. Even though this limitatiom, are
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motivated to computationally solve it in order o fgrward
in our project.

The solution thanks the Brazilian law that obligait
authorities of Executive, Legislative and Judiciaty the
federal, state and municipal levels become availahblic
servants with their occupation and function. Fromis t
information source, we have developed an algoritom
extract the names and performed the recognitiomaofed
entity on theCorpus

SERVIDORES DO PODER EXECUTIVO FEDERAL - POR OR

MINISTERIO DO PLANED.,ORCAMENTOD E GESTAD
MINISTERIO DO PLANED.,,ORCAMENTO E GESTAD

Orodo Superior
Srgdo:
pata obter o detalharmenta

Selecione ala) "Morne dao servidar”

Nome do servidor
AMME KAROLIME ALVES DE COLIVEIRA

whE 105,24 1-%*
*h* 503.856-%*

{AMSELMO DE MAGALHAES BARBALHO

Figure 6. An example of third-party official docuntenith possible
entities that can sign official decree.

Then, the official document issued by the Ministasg,
Figure 6, is processed and used as input for tmeeda
entities recognition. In Figure 6, we have two emgpks
with the Unique Personal Identifie€PF, in Portuguese),
Employee NameNome do servidgrin Portuguese) and
their actual workplace(rgéo, in Portuguese), which are
treated as authorities in this paper.

V. CASE STUDY

W _S|0R
e

Revogado Ambos b

Deve conter Nio deve conter
Tipe da documento
Autoridade
Mirmero
Descricao
Data de assinatura atd |
Data de publicagio até |
Termos controlades

Ordenar por
Critario | Data de Assinatura W

Pesquisar!

Figure 7. A user friendly interface that allows ngséo search for
documents related to one of the available parameter

The processing result can be viewed in the search
performed by the graphic user interface for documen
government actions available to the citizens intiRprese
language. Figure 8 shows a search result with RDF
(Resource Description Framework) link and the URN o
each document highlighted in red, listing with the
differential:

« Shows the URN of each document, as present in
this paper;

« Shows the possibility of export the RDF document

Nowadays, our project is used by Federal Budget"€Presentation, which allows a future automaticcpssing

Secretary in order to audit federal publicationghimi the
domain of Federal Budget. The strength of the aggiras
the ability to audit documents through a user filgn
interface that allows users to search for documesigted
to one of the available parameters as shows iRithee 7:

e Authority (Autoridade,
named entity identified in the processing;

in Portuguese): grace the

of documents returned in the search.

OV SR

P.

« Date Signature (Data de Assinatura, in Portuguese) Faram encontrades 9 registros. [wizsualizacfs sem piginacis]

and Publication Date (Data de Publicacdo, in Porsg)
that used concomitantly with Revoked field (Revamaith
Portuguese) to identify the status of a DocumemteTgn a
specific period of time.
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Cl Portaria Ministérie do Desenvelimento Social e Combate 3 F
Dizcipling os prncedlmentes para concessio de dlarias B passage
|18 brminists e amb fama it

[lawml] [google] [Dikro Dﬂglg @
|._| nEtr

Dizpie sobre o processo de contratagdo de Solugies de Teconolog
]nForm&uca (215P) do Poder F_rer_'utll.lo Fed:ral

nilesrbrministena, g, Jestap:secretaria

lasml| [google] P_l__qL.l_ﬁci @

Figure 8. Search result with RDF link and the URNach document
highlighted in red

fo Mormativ crataria igtic Tacnolagi

In Figure 9, we can see the RDF document that bring
temporal processing of a federal document. Fromphint
is possible to know the document status in a given
month/year and the changes ocurrs so far. The tethpo
question is addressed by the knowledge base with
information about each interesting event of setkcte
document (resource).
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Krum]l warsion="1.0" encoding=""utC-B8" >

Krdf:FDF xmlns:co="http://CreatlvVeCOENons . 0rg/nas" o
kmlnasrdfa="http: / /v, w3, org /2000 /01 /zdf-3ch "
kmlna:siop="http://aiop. gov.br/nanespacesa/resources,

<rdf:Description rdf:about="urn:lex:br:ministerio.

Ldptermy:oreated»2010-04-268< fdo terms o reate i

<3iop:altera rdf:resource="urn: lex:br:ministerio.
£310p: subsutoridade rpdf:resource="3IECREETARIA TE
£aiop: rdf :resource="J05E CUILHERHE TOIL

agslnatura
<frdf:Descriptions
«frdf: RDF>»

Figure 9. RDF representation of the governmentwaitt the use of
controlled vocabularies

Note that this need arose for approval of goverrisen
public accounts. Moreover, there is a whole temipora
control that lets us flag automatically when a rislevalid
before causing inconsistency in the knowledge base.

The link between resources and third-party LEXML
base, as well as government actions were done wtitho
problems because they are defined in a controlled
vocabulary with a federal initiative. The big pret that
remains is the named people recognition in the ohect.
Despite being included as a future work, the first
experiments showed an accuracy and recall of 6486 an
61% respectively, which is still a unsatisfactossie for
the project.

Initially, we are working on fully automated prosesf
documents selection in a domain of interest throthgh
creation of rules that contain the terms of a domai
ontology. The goal is to extend the applicationotber

The weakness remains the effective natural languagegomains that has interest in other documents tbatdivoe

processing to identify named entity of interesgure 10
shows the needed association between person's (Jase
Guilherme Tollstadius Lealn Portuguese) with his title (in
Portuguese,Secretario Substituto de Defesa Agrope...
which requires a high precision and recall.

PORTARIA N* 374, DE 12 DE JULHO DE 2010* -

. SECRETARIQ SUBSTITUTO DE DEFESA AGROFE-
TARIA DO MINISTERIO DA AGRICULTURA. PECUARIA E
ABASTECIMENTOD
10e 37 do Anexo I do Decreto oo /.127.|de ¥ de marge de 2010,
tendo em vista o disposto na Instrugdo Nommatva IN° 01, de 16 de

jamerro de 2007 e o gue consta do Processp IN* 21026.002757/2008-
83, resolve:

Art 1% Cancelar o credenciamento o Laberatdrio da Clinica
Vetermanria Guayeurus, CNPJ N* 13.387.390/0001-24, situado na Bua
Sete de Setembro, N 821, Aguidauana S, credenciado para rea-
hzar diagnostico de Anenua Infeccioss Ejiuna, tendo em vista o
Parecer N* 73, de 0F de julho de 2010 Comissdo Técnica, no-
meada pela Portaria Mimsterial N* 1132 de 19 de novembro de
2008.

Art. 2° Esta Portania entrz em wjgor na datz de suz pu-

blicagdo.
Art. 3% Fica revogada a Portana N* 62, de 17 de agosto de

1999, D.OU W= 139, de 19 de agosto de 1999, Sechn 1, pag: 19.

MTH F TAT

Figure 10. The desirable association between parsomme
(JOSE..LEAL , in Portuguese) with his title (in Portuguese,
SECRETARIO...ABASTECIMENJO

We could have this information in a relational taise,

but the goal here is the open access to governmen

governamental linked knowledge base in a reuse fmcth
understandable way. Besides creating the
interconnected with other databases that follow dapen
Brazilian international standard defined by [21].

V. CONCLUSION AND FUTURE WORK

The SIOP project [32] is part of Presidency ititie
and Federal Budget Secretary for information priovigor
society. In addition to providing linked and intpesable
open knowledge base, the proposal allows the dpredat
of tools to read the data provided by own goverrtimen

Copyright (c) IARIA, 2013.  ISBN: 978-1-61208-249-3

selected automatically for processing.

Another work in parallel is to verify the person
responsible for the decree, validating his autiiofir
decree's promulgation in a period of time. The gedlo
find inconsistencies in the knowledge base andcatds
them for the domain specialist. With this, selfragement
characteristic will be added to the knowledge base.

Another ongoing future work is the creation of agquie
identifier for authorities and people identifiedrdabgh
recognition. However, this are suppose be providgd
third-party governmental institution responsibler fthis
information, with already happening with the pradj¢icat
provides a LEXML identifier to government actions
promulgated, for example, the identifienrh: lex: br :
ministerio.planejamento.orcamento.gestao: decre@l(2
04-28, 777" for ‘Decree No. 7778 of 04/28/2012', as
Figure 7. The current recommended best practicdRidiF
identifiers is to distinguish between resource fiiens and
document URLs. Resource identifiers are used atifbes
within RDF graphs, while document URLs are usedhen
web to retrieve documents [7].

Finally, a next work is become our Linked Open
Government Knowledge Base available in web-service
access to meet the information with capable ofrérfee.
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