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Abstract

In this paper we describe aweb based information retrieval system Portuguese for a database
with the Portuguese Attorney General documents. The text seach engine is gedalized for the
Portuguese language, and it takes into acount lexicd, syntadic, and (some) semantic
information: equivalent, related, more spedfic or more general relations between juridicd
expressons. These relations between juridicd terms are used to manipulate the user queries and
the system answers. Basicdly we try to expand the queries in arder to take into acourt related
and spedfic concepts and, then, we try to collapse the answers in order to oktain more general
results.

The system also tries to keep an interadion context joining, whenever is possble, the new user
query with the previous one, all owing the refinement of queriesin avery friendy way.

Moreover, the system all ows the representation d legal knowledge using a logic programming
language and it all ows usto chedk the rules against spedfic documents.

1. Introduction

In this paper we present a system that has an intelli gent web interfacefor a database with legal
texts, the Portuguese Attorney General texts. The main pupaose of the interfaceis to allow the
seach and the view of the database documents. The user poses a query and it shoud oktain as an
answer the documents st in the database that satisfy the query, as well as ssme proposals for
further refinement of the query.

The database has a set (aprox. 700Q of documents that are structured into sedions that include:
the conclusions, integral text, administrative information, and the juridicd clasdfication.

This st of documents was processed using SINO, a search engine for lega text databases
(Greenled, Mowbray and King 1997). We have changed SINO in order to hande some feaures
of the Portuguese language, namely stop words, plurals, verbs, and synornyms.

In order to ded with these feaures of the Portuguese, we use alexicd dictionary that was built

by our team in FCT/UNL that as been augmented with the vocabulary of the Attorney General

texts. In order to okkain a mrred treament of the verbs and nours, we dso have to use a
Portuguese tagging that marks the lexicd caegory of the words in the context (if it isanoun @ a
verb). This tagging and dctionary are used in the processof indexing the texts with Sino and is
used in processng user query. This way we ae ale to avoid the reference to urintended

documents due to lexicd ambiguity (nours that are written like some verb forms).

Our system is a hybrid system in the sense that it uses different sources of knowledge in order to
build the user answer and the propaosals for query refinement. Namely it uses our juridicd terms



thesaurus and a knowledge base with juridicd rules. The Attorney General documents have a
juridicd classfication sedion that contains a set of pre-defined juridicd terms, descriptors, that
result from the juridicad analysis made by the PGR staff. Our PGR partners have been studied
those juridicd terms, descriptors, in order to buld a thesaurus with the relations: equivalent,
specifies, generalizes and is related with.  Given the documents classfication, the thesaurus and
a set of documents it is passble to group sets of documents that have the same descriptor or a
related descriptor (equivalent, generalizes or related with). Thisis one way of propasing possble
guery refinement to the user. This feaure has particular interest to the users that are not aware of
the dl set of descriptors andtheir use, law students and layers nat working at PGR.

Ancther use of our juridicd terms thesaurus is in the expansion o queries given a word o
expressonthat isin the thesaurus, that word is expanded into a set of words or expressons using
the relationsin the thesaurus.

Our thesaurus is also used to give an overview of all documentsin the database with the structure
given by the descriptors that they refer. We dso provide another structure of the documents in
the database using the information where they refer to ather database documents.

These views of the database documents are very useful to users withou law knowledge.

By now, ou web interfacesuppats queries in SQL like Bodlean expressons, allowing the user
to state where does he want to look for the occurrence of aword or expresgons: in the dl text or
in a particular sedion. We try to maintain the interrogation context in bah kind o queries and
trea the user query/answer sequence & a dialogue between two intelli gent agents.

2. The Juridical Terms Thesaurus

As it is common to ather documents clasdficaion in libraries, the PGR documents are the
subjed of a juridicd analysis by PGR staff. Each document is clasdfied with ore or more
descriptors from a set of descriptors that has been augmented over the yeas, by now there ae
6000 dbscriptors. When this projed has darted there were no efforts in order to group a to
relate them. Since we build the projed this has becme one of our main tasks sncethe juridicd
knowledge ontained in thase expressons (descriptors) can be explored in many ways.

In this ®dion we first present the organization d the thesaurus and then we present the ways it
isbeing used in ou system.

The relations in the thesaurus

For ead descriptor we try to list the descriptorsthat are in ore of the foll owing four relations:

* Isequivalent to

Ex: law is equivalent to norm
* Isgeneralized by

Ex: primeminister is generalized by minister
* Is edfied by traffic

Ex: accident is edfied by traffic accident

disaster
* |srelated with
Ex: desertion isrelated with traffic accident
army

The properties of these relations are:
e Equivalent

1. Aisequivalent toB =>Bisequivalent to A

2. Aisequivalent toB, B isequivalent to C=> A isequivalent to C
* Generalized



1. Aisgspecified by B =>B isgeneralized by A
2. Aisgeneralized by B, B isequivalent to C=> A isgeneralized by C

3. * Alisgeneralized by B, B isrelated with C=> A isgeneralized by C
*  Specified
1. Aisgeneralized by B => B is specified by A

2. Aisspecified by B, B isequivalent to C => A is specified by C
3. * Alisspecified by B, Bisrelated with C=> A is specified by C

e Related
1. Alisrelated with B =>B isrelated with A

Given an initia list of descriptors, their relations and the relations properties it is possble to
compute the dosure and to oltain a new list that can be dhedked by PGR spedalists to seethe
consequences of their initial definitions. This has been ou procedure in the task of building the
thesaurus.

Uses of the thesaurus

Thejuridicd knowledge mrtain in the thesaurus by now is being used in 3 dfferent modues:
* Procesdng queries

»  Computing propacsals for query refinement

e Overview of the documents
These 3 modues will now be described.

Processing queries

The knowledge in the thesaurus is used to expand the user queries. Whenever a query that
spedfies the value of a descriptor is made, we expand it with all the values that are: equivalent or
more spedfic or related, with the initial descriptor value.

Suppcse auser wants to be informed on legal texts abou "acddents'. It may pose different
gueries auch as the ones below:

. Acddent
. Integral_Text(acddent) or Conclusions(acddent)
. Descriptor(acddent)

The system expands the descriptor in ead query using the thesaurus adding the following
descriptors:

. all the descriptors equivalent to acddent

. all the descriptors that are in the transitive dosure of the relation:
‘acddent’ isspecified by ...

. all the descriptors related with acddent

In this case, it will substitute the word acadent for "acadent OR traffic acédent OR desertion



OR disaster..."

A result of this procedure the users may obtain documents where the word acddent is nat present
in any sedion bu the document will patentially be dbou an acddent. The caes where we ohtain
worse results (documents that are not abou acddents) are those that result from the expansion
with the relation "is related with". Even with the aldition d irrelevant documents our users dill

find this procedure very useful because when the systems proposes query refinement it is essy to
eliminate those irrelevant documents.

Computing proposals for query refinement

Whenever we have a large set of seleded dacuments, we @mpute propcsals for query
refinement. These propasals are presented as a list of descriptor-number of documents. The user
may seled one or more items from the list and launch another query whase meaning is initial
guery and the ands of the descriptorsin ead seleded item.

Sincethe aove list of proposals may be very large, we may neel to coll apse sets of ‘ descriptor-
number of documents . The allapse of the initial set of descriptors will be dore with following
procedure:

Given D1, the initial set of pairs ‘descriptor-{ set of seleded dacuments}’ we build a new set D2
by:

. including in D2 a pair desc,-S,

if there aetwo pairs‘ desc-S;, desc-S in D1 such that the descriptors desc; and
desc; verify the relations: { desc; is specified by desc, and desc; is specified by
desc,}and S;=S+S.

Or if there aetwo pairs desc,-S,, desc-S;y in D1 such that the descriptors desc, and
desc; verify the relation: desc; is specified by desc,and S;=S,+S.

Or if the pair desc,-S,isin D1 andthereisno descriptor in D1 or D2 that can be
related with it by the relations: is specified by or is generalized by.

. Changing the pair desc,-Snin D2 into the pair desc,-S,

if thereisapair'desc-Sin D1 such that the descriptors desc; and desc, verify the
relations: { desc; is specified by desc,} and S=S+S,.

This procedure can be gplied into a set of pairs descriptor-{ set of seleded dacuments}’as many
times as we nead urtil we obtain the desired cardinal for the set of pairs.

With this procedure the propasals for query refinement will correspondto groups of documents
that are juridicd related and classfied. This fedure is very useful to ou users snceit supgies
new keywords with strong juridicad meaning that the users may not be avare or may not have it
present when they build the query.

Example

Suppacse auser wantsto be informed about legal texts about "acddents':
* acadents?

The system expands the query using the thesaurus and it seaches for all the related and more



spedfic values. For instance it will seach for "acddent OR traffic acédent OR desertion OR

Then, the answer is used to collapse the set of texts into classes of answers grouped by the
thesaurus terms:

» X documents abou acadents;

* Y documents abou desertion;

 Z documents abou civil damage

» W documents abou criminal damage

e etC...
Overview of the documents

The thesaurus gructure will alow us to dsplay the set of al documents in a structured and
meaningful way into our users.
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3. Query Context

Before processng the user query our system tries to oltain the mntext of the interadion. This
task isdore in the foll owing steps:

1. Join the query with the previous one (if exists). The joining processis dore through the use
of the AND operator;

2. Processthe new query (asit was described in the previous dion);

3. If the result is null, the queries are not related and they shoudn't be joined. If the result is
nonnull, there is a posshility that the new query is a refinement of the old ore and the
system shoud give the answer for the query with and withou the joining process

As an example suppcse the user makes the following qery:
* Acddent

After the system’s answer, the user asks.

e Drugs

At this point the system tries to join the queries oltaining:

* Accident AND drugs

As the result is nonnul, the system answers to bah pasble queries (drugs; acddent AND
drugs), al owing the user to seled the desired dacuments.

Using this approach, we ae ale to infer and to anticipate possble user queries and to ad in a
more friendly way.

4. Modeling Legal Knowledge

In ou projed we dso intend to be @le to model legal knowledge. In order to hande this
problem we ae representing the legislation wsing logic programming and we ae using Prolog as
an inference engine.

Asan inference engine we first tried to use Y SH, an engine from the AustLL | projed (Greenled,
Mowbray, and van Dijk, 1995 but we needed a more powerful one which, for instance, could be
able to model nonrmonaonic reasoning.

At this phase we have only a prototype representing the legislation that defines when a person
has aright for a pensionfor exceptional services.

Asfuture work we intendto be aleto test if a speafic document satisfies a spedfic legal law. In
the logic programming framework this task will be dore trying to prove the legal rule top-goal. In
order to prove the top-goa we will nead to transform the rule queries into a semantic
representation (for instance DRS) and to chedk if the document entails the question. At this
moment we dorit have asemantic representation d the documents, so we can only use bodean
seach to answer the rule queries.



Example

In this sdion we will show an example over the legidation that defines when a person hes a
right for a pension for exceptional services. This example is smplified and the bottom goals
shoud be tested against the desired documents.

pension(X) <- article31(X), art32(X).

art31(X) <- adion_exceptional (X), art31a(X).
art31(X) <- adion_exceptional (X), art31h(X).

art31a(X) <- adion_exceptional_war_placgX).
art31a(X) <- adion_abnegated and_courageous(X).
art31a(X) <- high_service courtry_or_humanity(X).

art31h(X) <- injured_a_deceaed(X), ad_of _humanity(X).
art31h(X) <- injured_a_deceaed(X), ad_of _dedicaion_to_pubic_cause(X).

art32(X) <- has _resped_individual _coledive rights(X), resped_dignity _of country(X).

adion_exceptional (X) <- adion_lenefits courtry(X,A),
adion_corred_typaogy(X,A),
adion withou_remuneration(X,A),
adion _beyond_duy of functions(X,A).

adion _corred_typadogy(X,A) <- adion_serves nationa_interests(X,A),
adion_pressuposes_high_avail abilit y(X,A).

adion_exceptional_war_placgX) <- adion_in_war_placdX,A),
adion_beyond standard_military_patterns(X,A).

adion_beyond standard_military_patterns(X,A) <-

adion_exceptional_by military_administration(X,A).
adion_beyond standard _military_patterns(X,A) <-

adion_defends cother_lives above his own(X,A).

If we want to test these inference rules over a spedfic document, we shoud try to prove the top
goal: pension(X). In order to prove this goal it will be necessary to prove if the person has made
an exceptional adion which, for instance, needs to be an adion which benefits the wurtry. As
we don't have asemantic representation d the fads we just try to search the document for
expressons that can describe adions which benefit the ourtry. Some examples are:

adion_defends cther_lives above his own(X,A)<- query "saved live"
adion_beyond standard_military _patterns(X,A)<- query "beyond hs duty" and "military".
adion_exceptional_by military_administration(X,A)<-

query "beyond hisduty" and "military” or "administrat*"
adion_in_war_plac€X,A)<- query "war"

Asit can be seen thisis a very difficult task, which needs a very good damain description. This
task will be dore for some legal knowledge during the duration d the PGR projed.
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