COGNITIVE 2014 : The Sixth International Conference on Advanced Cognitive Technologies and Applications

Cognitive Linguistic Representation of Legal Events
Towards a semantic-based legal information retlieva

Anderson Bertoldi, Rove Chishman, Sandro José Rilgais Doménica Minghelli

Universidade do Vale do Rio dos Sinos (UNISINOS)
Sao Leopoldo, Brazil
andersonbertoldi@yahoo.com, rove@unisinos.br, rigoi@nos.br, thaisdomenica@hotmail.com

Abstract—An important role of an attorney in Brazil is to

search Brazilian courts databases in order to findorecedent
decisions to base their requests on. This paper dissses the
initial efforts that have been made towards the deslopment of
a legal knowledge base, composed by semantic frames

improve Brazilian courts information retrieval systems.
Linguistic methods are applied to recognize possibllegal event
structures to be described in legal documents. Aftevards,

based on the linguistic theory of Frame Semanticsthe

participants and props of legal events are descrilte This is a
work in progress that will involve both legal and inguistic

description as well as system development. With thilegal
knowledge base, the results expected are the imprewent of
the legal information retrieval system of Brazilian courts

databases, using semantic representation of Brazl legal
events.

Keywords-knowledge representation; semantic modeling;
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l. INTRODUCTION

This paper presents a project in progress whoseasaim
represent legal knowledge to replicate the possitimitive
connections that a law specialist makes in the nmbime/she
is analyzing a legal document. This project applesFrame
Semantics theory [1][2] for the semantic modelirigegal
events. Legal events are represented as semaatiedrand
relations among these semantic frames are estahligh

To discuss this topic, this paper is structuredofsws.
Section Il presents the problem that motivates rdsgarch.
As IR systems of Brazilian courts return a huge @amaf
documents, lawyers spend too much time readingrdents
to separate meaningful to non-meaningful documents.
Section Ill presents the solution proposed in thisject.
Using linguistic methods to describe the meanintheflegal
terms/words, this project expects to develop @fsémantic
tags for legal text annotation. Section IV discgssiee
expected results as well as the steps that havéeto
accomplished in order to build a semantic-basedlleg
information retrieval system. Section V presents thlated
work in which this research is based on. Sectiodistusses
the possible contributions of this work with redpeclegal
information retrieval system of Brazilian courtsdawith
respect to the previous work in the areas of Fr@smaantics
and legal information retrieval.

II.  THE PROBLEM

When specialists search the online databases afliBra
courts, such as the State Court of Appeal [3] erRederal
Court of Appeal [4], looking for precedent decisdao base
the lawsuit request on, they need to provide a doation of
words to get better results. Let us consider, f@neple, an
attorney who is working on a divorce case. He néeasake
a request of child support and, therefore, he Idoksthe
jurisprudence of the State Court of Appeal. He wékd to

order to reproduce the connections of knowledge tharovide to the IR system a combination of wordshsas

specialists have to make to understand legal dostsme

In Brazil, usually, before filing a lawsuit, att@ys
search the online databases of Brazilian courtssiioilar
cases. In this search they look for precedent iassto
decide whether a lawsuit has chance to be accéptetie
judge and to base the request that originatesuiheDespite
the efforts to improve their Information RetrievéR)
systems, Brazilian court databases still do notkwwith

alimentos(food) anddivorcio (divorce or alimentos(food)
andpensao(alimony).

This example demonstrates that the IR systems ef th
Brazilian courts search their databases by strattems, not
by the meaning of the legal terms/words. The segstlt is
a huge amount of legal documents stored in thetcour
database. The specialist has to spend a considgral of
his/her time just reading documents that were nefirto

semantic annotation of their documents, which couldind which documents are really meaningful for khés/

improve the search results. As a consequence, faywyeen
looking for precedent decisions, have to deal vaithuge
amount of documents. The proposal of this projsctoi

intents.
The assumption explored in this project is thatdbig
the meaning of the legal terms/words and establishi

develop a knowledge base composed by semantic $rameelations among these terms, with the support afriéNet

describing the legal knowledge related to legaht&words.

[5] formalism, the result will be a knowledge bdkat can

These resources will be used to annotate a leggluso provide valuable resource to the IR system imprammin
aimed to be applied together with an automatic uw®rp order to return better results. The framework t@lement

annotation tool.
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and use this knowledge base comprises the devetdpofie
additional components that expand both the docwsnent
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indexing and the term searching operations of #igtieg IR saying if the suspect can be suited or not, thepgcat,’ the
systems. person that is suspect to have committed an infraar a
crime, and the ‘Charges,’ the infraction or thenui
committed. Once the legal events are describeémasirgic
frames, it is possible to establish relations amseigantic
The solution proposed by this project is to build aframes, pointing which legal action comes first. this
knowledge base describing the meaning of the legahoment, the project has had a moderate progressichav
terms/words through semantic frames. The theorg@med  gescribed about ten legal frames related to thesuaw
about semantic frames is called ‘Frame Semantitd’vaas process.
prop_osed by the Iingl_Jist _Charles Fillmore, inspitad the The Lawsuit frame has as participants and proppeTaf
previous work of Marvin Minsky [6]. Action,” which indicates the type of lawsuit thaasvfilled

A semantic frame is a schematic structure whichhgainst a defendant (administrative, criminal, fam)i
describes the role of the participants and progagvent or A thor’ who is the person that goes to the cowith a

state [1]. This schematic structure is evoked ick units. request, ‘Defendant,” who is the person that isnbssited,

According to Frame Semantics, lexical units wokelia 519 ‘Concrete case.’ which is the legal base thatsgthe
concept. For instance, in order to understand thaning of
that are related to a commercial transaction, ssctseller’, Type of Concrete
‘buyer’, ‘goods’, and ‘money’. Action case
The proposal presented here is to develop legahisen
used as a component of a legal IR system, providing

trigger that makes the speaker retrieve in histfied related 5 thor the right to make a legal request. Fig. @wsha
‘buying’ the speaker needs to understand the mgaafn

frames based on the study of legal documents addgtribe

the meaning of legal lexical units relating lexicalits to Defendant

semantic frames. After storing semantic frames lexital

knowledge reasoning capability to IR systems.

I1l.  THE SOLUTION PROPOSED

concepts that help to understand the meaning ofri@ic  ¢-hematic representation of the Lawsuit frame.
‘selling’. The lexical units ‘buy’ and ‘sell’ evoka frame of
commercial transaction. To understand the concdpt o
commercial transaction, speakers must understandepts %
-
units in a knowledge base, this knowledge basedcbel

The methodo|ogy adopted to deve|op |ega| semantic Figure 2. Participants and props of Lawsuit frame
frames is majorly based in non-automatic lingusstic After havi developed t of leqal tic t
methods. First, a collection of legal texts is cdeg and, er having developed a set of legal semantic tags

organized by semantic frames, the project intendls t
annotate legal texts to develop a learning corpilse
assumption is that if the legal databases of thaziBan

based on linguistic methods, the most relevancéxinits
of the texts are described, relating them to a ifipec
semantic frame. For instance, the lexical umiusac&o . . .
(charge3 evokes a semantic frame of ‘Charging.’” Fig. 1Iegal (_:ourts present a more fine-grained semantic
shows an example of relations among semantic frefores annotation, the IR SySte'T‘ could be able.to_ retcuchents
Charging frame. related closely to the topic that the spemalm&tdssgwhen he
searches court databases for precedent decisiogs.3F
shows an example of semantically annotated sergeofce
legal documents.

/ Antonio Jair da CoSfaoq &JUiZOU aGaQrvee or Action]
contra o Instituto Nacional Do Seguro Social |—

T
// \\
. . . INSSDEFENDANT]'
Charging Hearing Sentencing

[Antonio Jair da Costa filed a lawsuit against thatidnal
Institute of Social Security — IN3S

Figure 1. Relations among semantic frames.

Concepts related to Charging frame include the Figure 3. Example of annotated sentences

‘Prosecutor,” the authority in Brazilian legal st
responsible for taking a suspect to the court,lbdge,’ the
authority responsible in the Brazilian legal systdar

Fig. 3 shows an example of annotation based onrg@na
frame. The participants of the lawsuit are pointéth the
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semantic tags WIHOR and [EFENDANT. The tag

search in the legal database can be done by thentaf the

TYPE_OF_ACTION indicates if the lawstit is, for instance, documents, the specialist will receive documentsremo

criminal or civil.

What this project intends is to describe the knogke
that a specialist has about legal terms/words wiegshe is
reading a legal document. The representation cfetihegal
events in a knowledge base, with the FrameNet
foundation could reproduce the cognitive connestitmat
specialists make when they are reading a legal rdenti
Once this database was developed, the semanticoads
be used for documents annotation, following otHeame-
based annotation projects [7][8][9].

This project has been developed by a multidiscipiin
group, counting with linguists, lawyers, and congout
science specialists. Despite all the steps destuiind| this
point being manually-based, further steps will iudd the
knowledge base implementation, the manual annotaifo
legal corpora, the development of an automatic oharu
annotation tool, and the integration of the knowgkethase to
the IR system of the Brazilian court.

The automatic document annotation tool is aimed

related to the intents of their search, savingexipus time
spent only to look for precedent decisions.

V.

[5] Since Frame Semantics [1][2] was proposed, a nuwiber
studies and applications were developed. The gigject to
apply the principles of Frame Semantics was Frarmh§®e
FrameNet is a computational lexicographic projéeit thas
been developing a lexical database describing trening of
English lexical units relating them to semantiarfess. After
the development of FrameNet, many projects statted
develop FrameNets for different languages. Here jase
some examples: Japanese FrameNet [11], SpanisteRetm
[12], German FrameNet [13], Swedish FrameNet [&4[]
Brazilian FrameNet [15][16].

Another application of FrameNet is in semantic
annotation. Gildea and Jurafsky propose an automati
method of using FrameNet semantic tags for autemati
annotation [7]. Padé and Lapata suggest an automati

tanethod to annotate multilingual corpora using Frdete

RELATED WORK

allow improvements in the indexing process of tlie | semantic tags [17][18]. The Salsa project optsrf@nual

system. Since the semantic frames and the semaysc
being described allow an approach not syntactidadlyed,
but rather semantically based, it consists in tfe §tep to
include the results of the developed knowledge laghe
IR system operation. Therefore, the expected outcoifn
this tool is the possibility of document indexingevations
based on the semantic frames related to legal lauye,

which is a more precise approach than the wordebas

indexing traditionally observed in IR systems.

The integration of these resources with the IResyswvill
be done through the implementation of semantidrireat
modules to be applied together with the existingutioent
indexing module and information retrieval module. the
first one, the improvements obtained are relateéti¢aise of
semantic frames in the indexing process. In thersone,
the outcomes are due to the change in the traditgearch
operations, shifting from word-based search opamatito
semantic-based operations.

IV. EXPECTEDRESULTS

The target of this project is, first, to apply aduistic
theory to legal knowledge modeling and, secondnfwrove
a practical implementation. This project expectdawgelop a
semantic-based legal IR system to help specialist
searching legal documents in the online Braziliaurc
databases. An important step in this directionoidind a
partner court that is willing to provide legal davents for
this research project and to support the implentientaf a

corpus annotation with semantic frames [8]. OthanteNet
applications include the use of frame-based lexcéor
foreign language education [19] and sentiment &ma[20].

In the legal domain, Venturi [9] applies the FramséN
semantic tags to the annotation of legislative stext
According to Venturi's findings [9], despite beirgeated
from English lexicon, FrameNet semantic labels d¢@n
eapplied for semantic annotation of Italian legisiattexts
with no significant mismatches. In previous work][22],
the authors point the necessity to develop a s&aofes for
Brazilian legal system. Differently from legislagivtexts,
semantic frames and tags to annotate Braziliart ciegision
change significantly. This is the reason why thisjgrt
suggests the development a set of semantic frames f
Brazilian legal system.

VI.

This paper was concerned to present a semantid-base
information retrieval project. Only the linguistaart of the
knowledge base development was addressed here. This
project has been developed for a multidisciplina@gearch
group integrated by linguists, lawyers and computer
scientists. The legal knowledge database developmen
requires a huge amount of lexicographic work tedethe
ilegal terms/words that will be described, as wedl
conceptual work to design semantic frames to reptethe
meaning of these terms/words.

The expected contribution of this work is to impeahe
legal information retrieval of court databasesjrojaing the

CONCLUSION AND FUTURE WORK

a

frame-based IR system. Some negotiation process waisne specialists spend looking for meaningful doenta on

started with The National Council of Justice (CNIJ] to
provide the legal documents for this research ptoje

legal databases. Moreover, this work tries to finsolution
for a practical problem using linguistic studies knowledge

Considering the amount of manual work that will berepresentation. This project is an initiative tosgara

needed to develop a legal frame-based knowledgbalse,
the expectation is that in five years the lingeistind
conceptual part of the project could be ready. Ot
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semantic-based information retrieval system, tryjimgneet
the needs of the Brazilian society.
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