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Summary

In this work we propose the development of an ontology for functional settlements, which are records of
administrative acts involving the functional life of public servants. The proposal aims to facilitate the mining of texts
corresponding to administrative acts referring to the human resources of Brasilia Ambiental (IBRAM/DF), in a case
study involving the respective publications in the Official Gazette of the Federal District and internal Personnel
Bulletins. We use the Ontokem tool for documentation, creation of classes and instances, complementing the
ontology with Protégé, responsible for refining the ontology. As a result, we verified the feasibility of creating an
Information Retrieval System based on this ontology, which will possibly give more reliability to the formation of a
single repository, contributing to efficiency and streamlining processes.
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Abstract

In this work we propose the development of an ontology for functional settlements, which are records of administrative acts
involving the functional life of the public servant. The proposal aims to facilitate the mining of the texts corresponding to the
administrative acts related to the human resources of the Environmental Brasilia IBRAM/DF), in a case study involving the
respective publications in the Official Gazette of the Federal District and internal Personnel Bulletins . We used the Ontokem
tool for documentation, creation of classes and instances, complementing ontology with Protégé, responsible for the
refinement of ontology. As a result, we note the feasibility of creating an Information Recovery System based on this
ontology, which may give more reliability to the formation of a single repository, contributing to the effectiveness and
streamlining of processes.

Keywords:Ontology, Functional Settlements, Text mining, Ontokem

1. Introduction

In compliance with the principle of publicity in Public Administration, administrative acts arising from the
decisions of responsible agents, in order to be valid, are usually published in publicly accessible vehicles, such as the
Official Gazette. Depending on the nature of the act (such as some involving personnel, for example), such
publications are made in internal bulletins of the respective Administration bodies. Monitoring these official
publications, however, is always complex. Information is almost always dispersed, without structure, in document
repositories without standardization.

Information must be sought daily analogously, by reading publications. In the case of the Official Gazette, the
editions (already digital) mix all sorts of documents, which deal with the most diverse decisions made by different
bodies. Within each body, the relative freedom in packaging the Bulletins generally results in a

ignificant collection of digital documents in variable extensions, hosted in folders and without indexing that
imply your contents.
The difficulty this creates is the insecurity regarding the transcription of this information. The lack of definition of
specific responsibilities for mining makes each agent look for what interests him or is demanded- of. The
consequence This is the difficulty in forming a single, properly structured repository that can be a source
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reliable for queries or powering systems. In short, human mining, punctual and redundant, is responsible
for extracting vital information for other processes or for generating the effects intended by publications. Often
merely by attaching printed copies of publications to physical files or electronic processes, without due
treatment.

In this article we intend to demonstrate the feasibility of automating this mining process, which has as its
main challenge what human knowledge adds: understanding the domain of a specific administrative act, the
terminology used and its formal relationships. To do this, we use ontology, which defines the concepts of the domain
through properties, relationships and axioms, and should be considered as a formal representation that expresses
the consensual understanding regarding the concepts of the domain (FREITAS; VIEIRA, 2008).

In a case study, we examined a human resources management problem at Brasilia Ambiental (IBRAM) in the
Federal District - DF, which is the formation and maintenance of the functional settlements of the employees of that body,
formed by information pertinent to the various administrative acts that provide them with They concern: appointments,
promotions, removals, dismissals, penalties, praise, etc. Thus, we intend to demonstrate the feasibility of using ontologies
to extract knowledge from official publications to form a database and structured data. The proposed ontology takes into
account the author's knowledge and experience as a graduate of the former Human Resources Management
- GEREH and is not a finished work, as it requires validation by other experts in the field.

2. Administrative Acts

Administrative Acts are the way in which the public administration makes its decisions, whether on the
initiative of an individual or on its own initiative. It is the sequence of Administration activities, interconnected and
duly documented, that aim to achieve a certain final effect provided for by law (CARVALHO, 2014). In other words,
public administration requires that decisions be covered by a set of formalities to be effective. This also includes
compliance with the principle of publicity, enshrined in the 1988 Constitution. The publication of the act may
constitute both a requirement for validity and effectiveness, as determined by the legislator. The purpose of
publication, therefore, is to publicize, “in written form and in officially determined means”, state acts, so that only
after the publication of the act can its compliance be demanded from citizens, in addition to introducing changes in
the universe legal (ROCHA, 1994, p. 246).

In the Federal District, decree no. 37,256, of April 15, 2016, provided for rules for publishing materials in Official
Newspapers, establishing the prohibition of publication in the Official Gazette in its article 6:

I - Acts of an internal nature;

Al - Acts that involve the mere reproduction of a rule already published by an official body, including the service bulletin
and the personnel bulletin;

III - ordinary personnel acts, except those provided for in arts. 4th and 5th;

IV - The acts of granting medals, decorations and commendations, unless carried out by law or

decree;

V - Drawings and figures of different types, such as logos, logos, coats of arms or emblems; VI -

Musical scores and lyrics;

VII - speeches;

VIII - performance evaluations and praise;
IX - Absences provided for in article 62 of the Complementary Law of the Federal District n°® 840, of
December 23, 2011.3
Regulating internal publications at IBRAM, Instruction No. 351, of January 11, 2017, established the
Service Bulletin and Personnel Bulletin, intended to publicize IBRAM's formal acts and procedures,

3 http://www.sinj.df.qov.br/sinj/Norma/a644bc9ab55c460d9c092b598cef571d/exec_dec_37256_2016.html - Accessed on
02/28/2020.
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in accordance with item II of that decree. Regarding personnel, the Instruction states: Art. 3 The following may be published in the

Personnel Bulletin:

I - Ordinary personnel acts;

II- The absences provided for in article 62 of the Complementary Law of the Federal District n° 840, of December 23,
2011.

III- Results of performance evaluations and praise;

VI- Other acts that refer to personnel and that do not require publication in the official press.s

In other words, publications dealing with personnel are currently published both in the Official Gazette of the
Federal District (art. 4 (as a result of legal provision) and 5 (summary of orders from administrative authorities,
related to individual interests)) and in the Bulletin of IBRAM staff.

3. Text Mining

With the universalization of the use of computers, the monumental volume of information stored today
in organizations or web servers tends to continue to increase, with dizzying growth in the coming years. A
unique characteristic of this phenomenon is that around 80% of this information is composed of texts largely
written in free form (HE; ZHA; LI, 2013), in natural language, without any structure.

This panorama contributed to the development of techniques for Information Retrieval (IR) from
large document repositories using text mining. IR consists of locating materials of an unstructured nature
that satisfy a specific need for information from a large collection (MANNING; RAGHAVAN; SCHUTZE,
2008). It is an area that investigates methods and techniques for representing, organizing, storing,
searching and retrieving documents. Its main objective is to facilitate access to documents relevant to the
user's information needs, generally represented through keyword-based queries.

The complexity of using these techniques, however, varies according to some aspects. Within an organization
there are significant differences in relation to the WEB, for example. In the case study we propose, these tasks are
simplified by the relative structuring that the texts have (as they deal with specific subjects and comply with legal
standards), in addition to the low heterogeneity between the documents, formed by two basic sources, the Official
Gazette and Personnel Bulletin.

Whatever the case, for greater accuracy, text mining requires the use of a common vocabulary for
domains where there is a need to share information. This includes machine-interpretable definitions of
basic concepts in a domain and relationships between them. The ways to do this are ontologies.

4. Ontologies

In recent decades, ontologies have become quite popular in Artificial Intelligence (AI) research,
whether in the area of Natural Language Processing (NLP), Knowledge Engineering (CE) or knowledge
processing and representation. The reason ontologies are so popular is largely because of what they
promise: a shared, common understanding of some domain that can be communicated across people.

nd computers. (STUDER; BENJAMINS; FENSEL, [sd]) The term ontology originates from philosophy, being used
used to describe the existence of beings in the world. As Artificial Intelligence (Al) deals with reasoning about
models of the world, the term was adopted to describe what can be represented of the world in a program.
Ontology plays an important role as a way of representing knowledge, making it shareable
and explicit. Its most widely used definition is “a formal and explicit specification of a shared conceptualization” (STUDER;

BENJAMINS; FENSEL, 1998). Formal, as it can be processed by machines. Explicit, as it contains definitions

4 http://www.sinj.df.qov.br/sinj/Norma/12a9882a49b643ef9db54345182 26d/ibram_ins_351 2017.html - Accessed on
02/28/2020.
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without ambiguity of concepts, attributes and relationships. Shared conceptualization by housing a
conceptual model of a certain domain with shared understanding. Among other things, they allow the reuse
and transmission of knowledge and are structured forms for storage using the concept of classes, relations,
attributes, among others (GOMEZ-PEREZ; FERNANDEZ-LOPEZ; CORCHO, 2004).

According to USCHOLD; JASPER, (1999) An ontology can take various formats, but it must include a vocabulary
of terms, their meanings and how they are related. This results in the structuring of the domain and restrictions on
the interpretation of terms (USCHOLD; JASPER, 1999).

In this work, despite not using a specific format or methodology, as it aims to extract information
from official documents referring to administrative acts in the field of human resources, the development
of an ontology to represent this domain (administrative acts involving personnel) is proposed. The aim is
for such documents, using this ontology, to be read by a machine. This will allow, for example, the feeding
of a structured database with all publications involving IBRAM servers, constituting a single and reliable
repository for forming and updating its functional settlements.

4.1. Development of a Functional Settlements Ontology
The documents of administrative acts, despite not being structured, have a relative standardization. To produce its
effects, in compliance with the legislation, some information is essential, facilitating the elucidation of the terms that must

be present in the publication, depending on the type of act.

1 - Example of publication of an administrative act in the Official Gazette of the DF

Diario Oficial do Distrito Federal PAGINA 31

B FERERAL. SECRETARIA DE ESTADO DO MEIO AMBIENTE I

) -
INSTITUTO DO MEIO AMBIENTE E DOS RECURSOS HIDRICOS

BO1E, i sepaincas o8 Ak DO DISTRITO FEDERAL - BRASILIA AMBIENTAL

onforme Processo SEI 00094- =

matricula 273.823-6, ocupante INSTRUCAO N° 56, DE 15 DE MARCO DE 2019

arvigo de Limpeza Urbana do O PRESIDENTE DO INSTITUTO DO MEIO AMBIENTE E DOS RECURSOS HIDRICOS DO
matricula 274.039-7, Chefe da DISTRITO FEDERAL - BRASILIA AMBIENTAL, no uso das atribui¢ées que lhe sdo conferidas pelo
strito Federal. no periodo de art. 19, inciso III, do Decreto n® 29.290, de 22/07/2008, resolve: AUTORIZAR o afastamento para
participar de programa de pés-graduacdo stricto sensu. nos termos do artigo 161 da Lei Complementar
n° 840, de 23 de dezembro de 2011, do servidor JOSE TADEU SILVA, matricula n° 184.039-8,
ocupante do cargo efetivo de Técnico de Atividades do Meio Ambiente. especialidade Agente
Administrativo, lotado na Geréncia de Sistemas, com o objetivo de participar do Programa de Pos-

lvo‘_v‘MENTo Graduagdo em Engenharia e Gestao do Conhecimento, como aluno de Mestrado, em Flonanépolis - SC,
referente ao periodo de 04/03/2019 a 03/03/2021, conforme processo 00391-00000439/2019-68.
) EDSON DUARTE

2 - Example of publication of an administrative act in the Personnel Bulletin
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GOVERNO DO DISTRITO FEDERAL
Institute do Meio Ambiente e dos Recursos Hidricos do
Distrito Federal Brasilia Ambiental — IBRAM
Assessoria de Comunicagio ES E C -

pe R Boletim de Pessoal de 7 de fevereiro de 2019.

EDITAL N.° 03, DE 07 DE FEVEREIRO DE 2019 - CPG/IBRAM

A Comissdo de Pos-Graduagao - CPG, instituida pela Instrugde n® 428/2018,
publicada no Boletim de Pessoal de 19/11/2018 e nos termos da Instrugdo n®
204, de 29 de julho de 2016 - Manual do Afastamento para participar de
Programa de Pés-Graduacdo - PPG, TORNA PUBLICO o RESULTADO
DEFINITIVO da selecdo de candidatos interessados em solicitar o afastamento
para participar de programa de pés-graduagdo do IBRAM - DF, conforme Edital
ne 01/2019 - CPG/IBRAM, publicado no Boletim de Servigos em 07/01/2019.

1. Resultado definitivo dos candidatos na seguinte ordem: classificagdo,
matricula, nome, pontuagdo de tempo de servigo, pontuagdo do nivel de
exceléncia do programa de poés graduagdo, pontuagio pelo tempo de
afastamento solicitado, pontuacdo por assiduidade no cargo, pontuagdo total e
opgdo:

1.1 Afastamento Integral

1.1.1 MESTRADO:

10, 1962787, ALBINO LUCIANO SIMOES ANTONIO, 8.25, 12, 6, 10, 36.25, 13;
209, 1840398, JOSE TADEU SILVA, 9, 9, 6, 10, 34, 12,

Sources of Knowledge:
- Documentation Manual of the Government of the Federal District;
- Specialists in the personnel sector;
- Author's experience in Human Resources Management.

To build the proposed ontology, the Ontokem tool was initially used, which allows project
documentation. The purposes were recorded, the definition of ontology classes and the description of the

words used were created.

3- Description/Purpose of the ontology

o

ontoKEM

Dicionario de Classes

Perguntas de Competéncia Veeabulirie Hierarquia

Projeto Aberto: ASSENTAMENTOS_FUNCIONAIS

Verséo: 1.3
Abrir Ontologia
Projeto: NOME:
ASSENTAMENTOS_FUNCIONAIS

DESCRICAO:
Trata-se de uma ontologia destinada a reconhecer, nas publicacoes do Diario Oficial e Boletim de Pessoal, todos os
eventos relevantes na vida funcional do servidor piiblico do IBRAM - Distrita Federal.
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Prajeto Berguntas de Competéncls Vosabuléric Hierarquis Dicionsrto de Claszes Outres
Mantém Hierarquia
E] E E] a Ferguntz de Campeténcia:
Qual o ato admintstrative?
Pergunta Selecionads: ([3])
(4 Perguntas 4
[} 1) - Guem assina?
[ 2) - Quat & identidade do servidor? = .
- Be
[ 2h-Oual o seo odminiserative? ek lusiang LSciecles
i Adicicnar um nove termo
1] 4 - Qual 5 base legal®
{3 9 - Qual o dia do evenea? | ] E]

Termes ji existentes

5- Creation of classes and instances

o .
ontoKEM

perguntas de Competéncia

Vocabuldrio Hierargquia Diclonirio de Classes

| ~cadastro de vocibutos -

| B @ =
) vocdbulos
[ Termes a Oefiir
o
[ Adwertencia
0 ae
-] Base_legal
_J Cencessao
(] Demissao

Detalhes | Singnimos e Acrdnimos

P&

Homs do Vocibulo:

————

Descricdo do Vocabulo (até 500 caracteres):

420 de atribuir a algufm Um cargo na adminstragda pUDICA.

(] Designacao

[ Destituricac

(] Exequcac_contrats
{ ] Exoneracap

[ Ficha_Funcional

(] Gratificacao

[ ] Nomeacao

{1 servidor

(] signatario

5 g nstancias

anotacia do Vocdbulo (até 500 caracteres):

The hierarchization of subclasses and superclasses, the definition of properties and values for the classes and for each

instance were left to the Protégé software, with the consequent refinement.

6- Definition of Superclasses and Subclasses in Protégé.
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<0 D(Anonymous-2) : [C: TRIM\ b O gia_Vida_Funcional628.owlaml] s e
File Edit View Reasoner Tools Refactor Window Help
< © OntologylD(Anonymous-2) ~ Search
Assentamentos_Funcionais | Base_legal
=] Entiies  [Classes x| Object propariiss = | Data properties = | Ind¥iduals by class = | OntoGraf x|
| Annatation properties [Dataiypes Mlindniduzis | = @ Base legal — hitp//ontokem. ege ufsc br/ontologia#Base_legal
Classes | Object properties | Data properties | |/ Usage |
Class hierarchy: Base_legal 71 = 8 W Annotations Base_legal
A e A p—
! b :"M:Thmg y rdfs.comment  [language: pf]
? A:s:;ﬁnmemosjunmonais DEFINIGAO: Normas que as decisdes da [
- Advertencia
@ Concessao
& Demissao
- @ Designacao Equivalent To
- @ Destituicao
- @ Execucao_contrato )
) Exoneracao SubClass Of
@ Gratificacao ) Assentamentos_Funcionais
@ Nomeacao
- Suspensao
L L Base legal | General class axioms g
@ servidor
. Sm"a’ﬂm ubClass Of (Anonymous Ancestor)
Instances Gy
@ decreto
@instrucao
@ ei
@ portaria
To use the reasoner click Ressoner > Start reasonar ¥ Show Inferences  [E

The graphical visualization was done by the Owlgred software:

7- Visualization of the Functional Settlements Ontology
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Final considerations

Coalian f‘“

Even though it lacks maturity and the due refinement that this brings, the proposed ontology serves as
a starting point for reflections on the modernization of monitoring the functional life of servers, currently the

settlements are made completely manually, with daily reading of publications pertinent documents, their

respective printing and packaging in steel files, in hanging folders, called “server dossiers”. Nessa
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situation, the demands that emanate from the administrative acts thus registered are not always in compliance, as they
are subject to loss and other adversities.

Furthermore, due to the insecurity that this situation generates, some events required in the civil servant's
career are usually preceded by extensive research, contributing to an even greater slowness of the processes thus
subsidized. Therefore, providing the organization with a single source, permanently updated by Information Retrieval
Systems means reducing human effort. Databases structured with such settlements can also be shared with other

systems, enabling more efficient management and faster decision-making.
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