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Abstract. A large interest has been dedicated in recent years to the study of models for textual
databases amenable to an effective integration ofsearchandnavigation functions. In the field of
legal databases the need for sophisticated models is emphasised by the need to relate and combine in
an effective way different types of texts, in order to solve legal problems.

In our research we have analysed several existing models, each providing specific benefits and
exhibiting corresponding limitations, under both a functional and economical viewpoint.

Under a functional point of view, a distinctive feature of our model is the representation of
relevantcontextinformation, aimed at improving the retrieval accuracy, in a framework in which the
availability of multiple (structural, conceptual and functional) views over the legal texts emphasises
the issues of thetransparencyof the model and of theincrementalityof the search process. The
model has been experimented on a significant excerpt of the Italian banking regulations and fiscal
law, embodied in the NaviLex experimental system.

On the other hand, sophisticated models imply complex text encodings, which in turn entail
high costs for the manual indexing/authoring task. This well-known problem, which hampers the
development of large powerful systems, has been tackled with a set of specific linguistic tools, first
experimented in the Esprit II projectNomosand subsequently developed in research and development
projects carried out in the Finsiel Group. These tools – devoted to the automatic extraction from texts
of the information structures considered in the retrieval model – useshallow techniques amenable
to effective large-scale text processing in the legal domain, in order to overcome the state-of-the-art
limitations of traditional ‘deep’ NLP techniques.

This article presents an overview of our approach, providing a general description of the repres-
entation model and processing tools, and concentrating primarily on the representation features and
search improvements related to the use of the functional context information.

1. Introduction

The goal of most legal work – seen as a process of text handling – is actually to
combine different types of texts in an effective way. Statutes, regulations, cases,
precedents, legal literature, contracts are examples of documents that may have to
be investigated together in order to solve a legal problem or even to be able to



342 E. PIETROSANTI AND B. GRAZIADIO

understand the practical meaning of a legal rule. This well-known phenomenon
can be described aslegal rule fragmentation: the necessary information is often
scattered in different documents or even in different data banks, and the links
among the required pieces of information are difficult to establish. This problem,
though particularly hard in a strongly text-centred field like the legal domain, is not
limited to the legal area.

As a consequence, in the recent years a growing interest has been dedicated to
the study of complex representation models, in which sophisticatedsearchfunc-
tions (typical of the Information Retrieval field) are integrated withnavigation
functions (typical of Hypertext systems). An effective combination of the benefits
provided by the two models is expected to provide the best support tools for the
localization of scattered information that is of interest for the user. The rapid expan-
sion of the Internet, which has resulted in a rapidly growing worldwide hypertext,
has provided additional momentum to the research in this area.

Among the different models that have been proposed in various fields, in the
legal domain the interest for legal databases led to the adaptation for legal data
(Agosti et al. 1991; Di Giorgi and Nannucci 1992) of a general two-level model
(Agosti et al. 1991a) providing a conceptual layer intended to improve the system
transparency. Although a sound conceptual layer is a vital component of any ef-
fective model, we believe that a functional limitation of many existing models is
the lack ofcontext information, suitable to be combined with concepts to improve
the retrieval accuracy (especially the precision component).

Besides this functional limitation, an economical problem which hampers the
development of powerful models is the cost for the manual indexing/authoring task,
which is devoted to the extraction from texts of auxiliary data suitable to encode
various relevant aspects of text content (typically, cross-reference citations and
concepts belonging to a pre-defined thesaurus or classification schema). Besides
being a hard and time-consuming task, this manual encoding activity is also error-
prone and exposed to a substantial degree of subjectivity. In the legal field the
importance of this problem can be easily understood by considering the extremely
rapid growth of the overall document collection: more than one million new cases
and statutes per year, according to Hafner (1990).

Natural Language Processing (NLP) techniques are a key resource in order to
overcome this economical problem, but the state-of-the-art of NLP does not allow
to envisage effective solutions to this problem on general domains. Nonetheless,
in limited sub-languages (Kittredge and Lehrberger 1982) the feasibility of an
automatic mapping from texts to suitable information structures has been demon-
strated in various fields (Liddy et al. 1991; Rama and Srinivasan 1993). In the
legal domain (Graziadio et al. 1992; Giannetti et al. 1992; Pietrosanti et al. 1995)
have demonstrated the potential of ‘shallow’ NLP techniques, as opposed to the
traditional ‘deep’ techniques, for effective large-scale text processing in the legal
domain.
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Figure 1. A framework for legal document lifecycle support.

In summary, the limitations of traditional approaches are related to two major
drawbacks:

• the poor selectivity of the search criteria offered by traditional Information
Retrieval systems does not allow the user to satisfy his/her information needs;

• the need to manually extract and encode the auxiliary information entails high
costs and substantial risks of approximation and subjectivity.

Moving from the previous considerations, our work in the legal field has there-
fore conformed to the following guidelines:

• emphasis on the modelling of context characterization of words and concepts,
to improve document search precision;

• use of semi-automatic tools for the acquisition of the legal information com-
ponents;

• experimentation of the potential of the search and indexing techniques for the
development of advanced document-drafting support.

In view of these guidelines, we have studied and developed a suite of specialized
tools, intended to support the three fundamental steps of the lifecycle of a legal
document (Figure 1):

• Acquisition (i.e., extraction and encoding) of auxiliary information from legal
documents:
– legal cross-reference citations (RifLex) – classification concepts (ClassiLex)
– functional scheme views of documents content (SchemaLex)
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• Intelligent search and navigation through legal databases (NaviLex)
• Legal document drafting support (DraftLex)

These tools – realized in various research and development projects, with ex-
perimentations in several legal domains related to different parts of Public Admin-
istration, including Public Account, Finance and Treasury – are described in the
following sections of this paper, whose structure is as follows.

Section 2 describes the structural, conceptual and contextual dimensions of the
reference retrieval model, together with the fundamental search and navigation
functions made available by the model. The presentation provides also (2.4) a
detailed overview and discussion of related approaches.

Section 3 is devoted to a description of the tools, starting from the search and
navigation aspects (NaviLex) and then concentrating on the linguistic tools for the
automatic extraction of the auxiliary information components of the model.

Section 4, devoted to some conclusive remarks, includes also an outline of the
current research in the direction of legal drafting support.

2. Representation of the Structural, Conceptual and Functional Dimensions
of Legal Documents

The proposed reference model for the content representation of legal documents is
described in this section in terms of the multiple views (structural, conceptual and
functional) provided over the legal texts.

The structural dimensionof the content representation includes the hierarch-
ical organization of legal documents and the web established by the legal cross-
references, which can both be used for navigation purposes, allowing respectively
direct access to a given text (through a table of contents) and a hypertext access
through the ingoing or outgoing citations.

Theconceptual dimensionis based on the definition of complex linguistic terms
(namely noun phrases) which constitute more effective content descriptors (as
those typically included in the index of a book) with respect to word-based indexing
(Croft et al. 1991; Evans et al. 1991).

Another crucial dimension of the content representation is thefunctional com-
ponent, which allows associating to the concepts specificfunctional roles, which
constitute meaningful contexts for the user (e.g., the definiendum of a definition,
or the subject of an obligation).

2.1. THE STRUCTURAL DIMENSION

Legal databases exhibit a general structure characterized by the well-known sub-
divisions of legal documents (e.g., sections, articles and paragraphs in statutes;
chapters, sections and sub-sections in regulations). In addition to constituting the
basic text cohesion device, this hierarchical organization is an essential aspect of



ADVANCED TECHNIQUES FOR LEGAL DOCUMENT PROCESSING AND RETRIEVAL 345

Istruzioni di vigilanza 

Cap. LII - Gruppi Creditizi 

Cap. L - Processi di ristrutturazione ..  

... 

Decreto 20/11/90 n. 356 

... 

Art. 25 - Capogruppo

Cap. LII - Sez. II Par. 1.4 

Altro elemento identificativo della società finanziaria capogruppo è  

rappresentato dalla rilevanza determinante, nell'ambito delle sue 
controllate, delle società o  enti esercenti attività bancaria, finanziaria e 
strumentale (art. 25, comma 2, del decreto) ....

Cap. L Sez. I Par. 2.c  

Nell'ipotesi in cui il processo di ristrutturazione dia origine ad un 
gruppo creditizio di cui al Titolo VII del decreto.., il progetto,.., deve  

descrivere: 

- la struttura organizzativa ..;

- gli assetti statutari della società capogruppo finanziaria di cui all'art.  
25 del decreto (cfr. Sezione III) ....

Art. 43 - Sanzioni

... 

... 

Cap. L - Sez. III - Ordinamento ... 

... 

Titolo VII
Disciplina del gruppo creditizio

Titolo I
Disciplina delle operazioni 

di ristrutturazione 

Sezione I 
Nozione e vigilanza 

... 

Sezione III 

... 

... 

... 

... 

Figure 2. Structural dimension of the document base (regulation and statute).

the structural dimension of legal documents, as it provides also an ‘address space’
that is extensively used to make explicit reference, in a given legal document,
to related parts of the same or other documents. The links established by these
references make a complex cross-referring web of documents, that constitute the
second component of the structural dimension.

As a pictorial description of this information, Figure 2 presents the compon-
ents of the structural dimension in the NaviLex database, concerning the legal
sub-domain of the Banking Legislation, which includes theDecree(“Decreto”)
represented in the right-side structure. The articulation is typical of Statutes (is-
sued by the Parliament): the Decree is composed of numberedArticles(“Articoli”)
organized inTitles (“Titoli”) that are in turn made ofSections(“Sezioni”), both
indexed by roman numbers.

In order to specify and give the correct interpretation of the whole Banking
Legislation – that is scattered in several Laws and Decrees – the national Bank of
Italy (Banca d’Italia) issues theRegulations on Bank Surveillance(“Istruzioni di
Vigilanza”). These Regulations are represented by the structure on the left hand
side, that is articulated in Chapters (“Capitoli”), Sections and nested Paragraphs
(for instance the upper text excerpt, that is discussed in detail in the following
section, belongs to the Paragraph 2.c of the first Section of Chapter L). Due to the
status of the Regulations, in addition to the internal cross-references pointing to
other sections of the Regulations book, many external cross-references point the
Decree, which contains the original legal rules referred to in the regulations. This
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is a typical example of the need to navigate the cross-reference links to cope with
the mentioned problem of the legal rule fragmentation.

2.2. PROVIDING A FUNCTIONAL CONTEXT FOR THE CONCEPTUAL

INFORMATION: MODELLING NORM-KERNEL AND DEFINITIONS AS

functional schemes

The investigation of legal concepts and their relations with other concepts is a cru-
cial goal of much effort in legal work, aimed at identifying legally relevant items of
knowledge and relevant relations between such items. The upper conceptual layer
of the model (described in Figure 3) represents the universe of possible usable
terms and their relationships. For the purpose of our model, aconceptrepresents
a meaningful entity for the domain. Each concept is linked to the documents,
in which concept instances are denoted byconcept anchors, that represent the
linguistic manifestations of the concepts. In general, a set of possible linguistic
expressions (i.e., the Concept Anchors in the documents) denotes a concept identi-
fied by a normalized linguistic term that represents the concept name (i.e., a noun
phrase). For example, in the figure Ca-A1 (e.g., “sales of goods”) and Ca-A2 (e.g.,
“to sell goods”) are two anchors that identify two instances of the same concept Ca

(e.g., “sale of goods”)
Relations are established among concepts that are semantically linked. In the

figure a generic hierarchical structure is depicted, that can be imagined as either a
classification scheme or a complex thesaurus. Although we believe that the concep-
tual network is an important component for the complete model, in this paper the
main focus is on the combination of concepts with relevant contextual information,
aimed at improving the retrieval accuracy (especially the precision component).

The rest of the section is therefore devoted to the discussion of the contextual
dimension, that is represented in the figure by particular frame structures. Since
these structures express the particular function of the concepts in the context of the
message communicated by the text, they have been namedfunctional schemes.

The use of norm frames as a plausible method for the conceptual representation
of legal knowledge has received large consensus in the legal theorist community.
In van Kralingen et al. (1993) this model is discussed in the context of Legal
Knowledge Based system, in view of the particular task of the support to drafting
of legislation. Although their goal – i.e., the complete representation of a norm
– is far beyond the scope of our work, the representation schema that we propose
shares with their model the notion ofnorm-kernel(a long standing concept, cf. Von
Wright (1963)). Thenorm-kernelis supposed to contain the essential information
conveyed by a norm, answering questions like: who ought to do something?, what
should he do?, etc. This leads to the consideration of thelegal modality, subject,
objectandconditions of applicationsof a norm.

Thelegal modalitydetermines the function of a norm, that is either an obligation
(a command or a prohibition:ought or ought notrespectively) or a permission
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Figure 3. Conceptual and functional dimensions of the model.

(may). The subjectof a norm is the person or institution to whom the norm is
addressed. Theconditions of applicationestablish the circumstances under which
a norm is applicable.

All of these components of the norm-kernel have been considered in the func-
tional schemes of our model, because they play an important role as context quali-
fiers for the legal concepts. In the mentioned complete models for legal knowledge
representation, theobjectof a norm is a fine-grained description of the act which
falls under the scope of the norm, taking into account details such as the modality
of the action, the setting of the action (e.g., spatial, temporal and circumstantial
aspects) and the rationale of the action (causality, finality, intentionality). We take
a different approach, and reduce the complex activity components to a couple of
slots: theaction – i.e., the activity performed by the subject of a norm – and the
object , that can be either a direct or indirect object of the action. In addition, we
define a genericcontextrole to take into account both the conditions of applications
and the possible aspects of the action (e.g., temporal and spatial aspects).

We have considered so far the essential component of the content of legal texts,
namely the propositions (norms) that express general rules, standard of behaviour
and principles.

Another fundamental component of legal texts is represented by thedefini-
tions of legal concepts. The knowledge of the definition(s) of legal concepts is
an essential pre-requisite for the correct interpretation of norms. In our model the
definitions are represented by simple schemes that are intended to capture the
essential functional roles played by the concepts that appear in the definitions.
Using traditional naming conventions, we have thus identified the following func-
tional roles:definiendum(the role played by the concepts that are defined in the
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definition); definiens(the role of the concepts that appear in the definition body);
definition context(analogous to the correspondingcontextrole for norms, generally
includes concepts related to conditions of applications).

Following the previous considerations, our model takes into account the follow-
ing fundamental functional schemes:

SCHEME TYPE: OBLIGATION/PERMISSION SCHEME TYPE: DEFINITION

Subject Definiendum

〈subject of the obligation/permission〉 〈concept(s) to be defined〉
Action Definiens

〈activity performed by the subject of a norm〉 〈defining concepts〉
Object Definition context

〈object of the action〉 〈relevant concepts for the

Context conditions of applicability〉
〈relevant concepts for the context of applicability〉

The choice of simple one-level functional schemes has a twofold motivation.
First, our goal is to provide a simple conceptual and functional view of the docu-
ment content, to be directly used for intelligent retrieval purposes. Complex
schemes with a large number of nested slots would be difficult to manage for
the user. The second motivation is related to the strategic goal of automatic ac-
quisition of the content representation. While we have experimented (as shown in
Section 3.2) the feasibility of shallow NLP techniques capable of extracting the
simplified schemes directly from texts, the automatic acquisition of a fine-grained
representation is hampered by the state-of-the art limitations of full-fledged NLP.

Generally speaking, our model can be situated at the knowledge representation
level which has been named in Nanard et al. (1993)macroscopic semantics, being
far more detailed than simple indexing by weighted keywords, but far less detailed
than a conceptual-graph based description needed for complete text understanding.

To clarify the previous considerations, we present (left) a brief excerpt extracted
from Chapter L, Section I, Paragraph 2.c of the mentioned Regulation, and (right)
the corresponding representation in terms of concepts assigned to the relevant
roles of a functional scheme. The relevant concepts are highlighted in bold, while
the underscored words emphasize the recurrent cue phrases that are used by the
acquisition modules of SchemaLex (see Section 3.2 below).
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“Shouldthereorganization processgive origin to SCHEME TYPE: OBLIGATION
a group of credit institutionsas mentioned in Subject
Title VII of the decree. . . , theproject, . . . ,ought to project
describe: Action
– theorganizational structure. . . ; describe
– thearticles of associationof the Object
companyas mentioned in art. 25 of the decree (see organizational structure, article of
Section III). . . ” association, head holding company

Context
reorganization process, group of
credit institutions Title VII of the
decree

2.3. BASIC SEARCH FUNCTIONALITIES USING FUNCTIONAL SCHEMES

In order to clarify the potential of the representation model, we outline the funda-
mental functions provided by the model for search and navigation support that have
been included in NaviLex, concentrating on the functions related to the conceptual
and contextual dimensions.

The functions related to the conceptual and contextual dimensions make refer-
ence to the following basic entities of the model previously outlined (see Figure 3):

− concepts
− concept anchors (instances)
− functional schemes and roles

• Context-based concept browsing
Given: 1) a document set DS (possibly the entire document collection);

2) a functional role FR

The function returns a set of concepts whose instances play a role FR in some
document belonging to the document set DS.

For example, given the two-document collection of Figure 3 and the functional
role Role 1, the function returns the concept set {Ca, Cb}. In case of a definition
scheme (Role 1 = Definiendum) {Ca, Cb} would be the set of concepts for which a
definition is present in the given document set.

• Document selection based on the functional role of a concept
Given: 1) a document set DS (possibly the entire document collection);

2) a Concept C;
3) a functional role FR

The function returns the document subset of DS that include instances of the
concept C playing the functional role FR. For example, given the two-document
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collection of Figure 2, the concept Ca and the functional role Role 1, the function
returns the document set {D2}.

2.4. RELATED WORK ON HYPERTEXT RETRIEVAL MODELS

The purpose of this section is to discuss the distinctive features of our approach
in comparison to other models and systems, that have in part been mentioned
in previous sections. As observed in Arents and Bogaerts (1993), all the models
recently presented have in common the separation between thedocument space
(the documents in the hypermedia system) and theindex space(the indices that
characterize these documents).

Our model conforms to this general viewpoint and in particular can be closely
related to theEXPLICIT model presented in Agosti et al. (1991) and referred
to in Di Giorgi and Nannucci (1992), where the document and index space are
respectively indicated ashyperdocumentandhyperconcept. The hyperdocument,
defined as a network of structural links combined with the network of reference
links, corresponds closely to the structural dimension of our model. The conceptual
dimension of our model matches the purpose of the hyperconcept, whose task is to
handle the semantic structure of concepts used to describe the contents of document
collection. The use of a rich semantic structure (includingindexing linksconnecting
thesaurus nodes to the documents as well asclassification linksused to aggregate
documents according to classification criteria) is proposed also in Aboud et al.
(1993).

With respect to these models, a crucial additional feature of our model is the
consideration of the context information, provided by the functional schemes (con-
textual dimension).

The contextual information is taken into account in Arents and Bogaerts (1993)
in connection to what they callsemantic hyperindices, that rely heavily in the use of
thesauri to support browsing search. The example “Definition ofpitting.corrosion
of titanium” shows how they use the context “definition” to qualify the occurrence
of the concept “pitting.corrosion of titanium”. In their work much emphasis is on a
sophisticated description of concepts, which are embedded in a network that can be
traversed both vertically and horizontally with a link navigation mechanism called
’broad-button’.

In Nanard et al. (1993) a model is described that explicitly considers the qual-
ification of concepts by means of contexts (examples of contexts are “definition”,
“general rule”, etc.), thus allowing contextual access to technical documents.

With respect to the mentioned models that take into account the context in-
formation, a distinctive feature of our model is that the functional schemes are
actuallystructured contexts, in which the user can specify not only a context type
(for example the “definition” scheme type) but also the functional roles associated
to the concepts of interest.
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Our notion of structured contexts is also related to the idea ofsegmented data-
basethat is discussed in Rau and Jacobs (1991), where the differentiation of key-
words into segments allows to distinguish – in a constrained domain of commercial
news – companies mentioned in passing from those actively involved in mergers or
other events, and locations of companies from location of stories. This capability,
that is achieved using sophisticated Natural Language Technology, is analogous to
the possibility to distinguish (see the following Section 3.2) between the occurrence
of a concept as thedefiniendumof a definition and the occurrence as thesubjectof
an obligation.

In view of our research goal, related to the extraction and use of context inform-
ation, important insights and results are given by Rama and Srinivasan (1993) who
have reported on an investigation carried out on medical abstracts, in order to show
how the qualification of keywords with their conceptual roles in a text can be used
to derive a meaningful text-representation scheme. In addition to the text-grammar
approach based on observable regularities in the structure of documents, that is
related to our techniques for the recognition of functional schemes (see Section 3.2
below), their paper presents interesting experimental results. They have studied the
role distribution of keywords, and found out that keywords exhibit role variation
across abstracts, making the claim that this variation can be potentially exploited
to make retrieval more precise. This result supports our experience with the use of
functional schemes in the NaviLex system.

3. Advanced Tools for Legal Text Processing and Retrieval

In order to validate the adequacy of the model, we first designed and developed a
prototype (NaviLex: Navigation onLex) addressed to a specific user, in the context
of the banking legislation. The target users were expert legal drafters working in
the legislative department of the Bank of Italy (Banca d’Italia), that are in charge of
the drafting and maintenance (with respect to the evolution of the relevant statutes)
of the regulations.

The first prototype (initially developed using ToolbookTM, Pietrosanti et al.
(1994) has then evolved into a system (developed in Windows/Visual Basic envir-
onment and based on theFulcrum Search ToolsTM Information Retrieval engine)
which includes also a fiscal database (Value Added Taxation, V.A.T.).

In Section 3.1 we describe NaviLex, while Section 3.2 outlines the fundamental
features of the linguistic tools aimed at the acquisition of the auxiliary data of the
model.



352 E. PIETROSANTI AND B. GRAZIADIO

3.1. SEARCH AND NAVIGATION OVER LEGAL TEXTUAL DATABASES WITH

NAVILEX

The capability to use the functional schemes in order to enhance the search pre-
cision constitutes a distinctive feature of NaviLex. For instance, the user could
retrieve the document containing the following definition:

Theholding companyof a credit group is the company fielded in Italy which
holds control of at least acredit companyor a finance company . . .

by searching for all the definition schemes in which the concept “holding com-
pany” plays the role ofdefiniendum (ruling out all the other documents in which
“holding company” occurs only incidentally) or, alternatively, searching for all the
definitions which use the concept (roledefiniens) “credit company”.

The representation model adopted in NaviLex is general and flexible, as it can
be used at different levels of representation of legal information. The previous
example illustrates the combined use of functional roles and keywords, while the
next example describes a use of functional schemes integrated with the usual full-
text search typical of IR systems (which does not require a previous document
classification) . The snapshot in Figure 4 illustrates the result of a common full-
text search using a word-truncated pattern (intended to represent some variants
of the term ‘prestazione di servizi’ –services). The result list is composed by
19 documents, sorted in order of statistical relevance, computed according to a
vector-space model similarity function (Salton and McGill 1984).

In addition to the ‘linear’ hit-list, the system can visualize also a Hierarchical
View (Vista Gerarchica) of the result list, based on the structural dimension of
the database, which depicts a hierarchical aggregation of the documents, related to
their collocations in the specific legal sub-domain. The numbers associated to the
hierarchy nodes (folders) give the number of retrieved documents underlying the
node: for instance, the figure contains reference to two documents of the Bank of
Italy sub-domain (BKI) and 17 of the V.A.T. (IVA) domain, which in turn are split
among legislation (7) and cases (10).

The two views are synchronized, and allow the user to select, for instance, a
document in the hierarchical view (e.g., art. 4 of DPR 633), and see the collocation
of the same document in the sorted result list.

Let’s now suppose that for the user the result list contains too many docu-
ments, so he decides to make the search criteria more selective, for instance by
concentrating on the documents in which the required terms occur only as part of
a definition.

The new query can be formalized by selecting the value ‘definizione’ (defini-
tion) for the field ‘Tipo di Schema’ (Scheme Type). The corresponding result-list
(see Figure 5) contains now only 8 documents. An interesting consequence of the
new query formulation is that now two documents belonging to the BKI domain,
previously ranked low due to statistical criteria, have been drawn to the user’s
attention due to their appearance inside some definition.
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Figure 4. An example of simple full-text search with NaviLex.

Figure 5. Full-text search with functional scheme restriction.
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A further possible refinement of the query could lead to the retrieval of the
documents in which the desired terms occur in some definition as (‘Tipo di Ruolo’
‘definiendum’) the object of the definition.

In that case, only two documents would be retrieved, containing the two defini-
tions of ‘prestazione di servizio’ existing in the database.

An interesting feature of this retrieval model is related to performance issues,
due to the use of a native indexing feature available in the Information Retrieval
engineFulcrum Search ServerTM, namely the capability to define “Text Zones”
that can be used to set additional “contextual” constraint to the search engine. For
instance, in the NaviLex index schema specific zone types (e.g., the “defdefinien-
dum” zone) have been defined, and in the documents to be indexed instances of
these zones (e.g., “Theholding companyof a credit group” in the previous ex-
ample) have been delimited by means of appropriate markup symbols, that are
interpreted by the indexing engine.

Whenever the user wants the search terms to play the role of ‘definiendum’, the
search algorithm will build a search statement (in SQL-like syntax) which contains
the following clause:

. . . WHERE def definiendumCONTAINS . . .〈search terms combination〉

3.2. LINGUISTIC TOOLS FOR THE AUTOMATIC ACQUISITION OF THE

AUXILIARY INFORMATION COMPONENTS

The current state of the art in NLP prevents these techniques from being used
on full-text and/or unrestricted domains, due to computational complexity and
ambiguity resolution problems.

If considered in the domain of legal texts, these problems exhibit peculiar as-
pects that provide additional challenges for the Natural Language Understanding
task: legal documents are notoriously extremely complex, as they include long and
ambiguous sentences with many cross-links as well as anaphoric references.

Despite the mentioned problems, legal texts present interesting opportunities
as long as they express a tacitly defined ‘structural sublanguage’, exhibiting that
special kind of regular structures that implicitly defines the ‘juridical style’. Legal
texts are written according to fixed conventions, some of them explicitly stated
and recommended, others justde factostandards: typographical layout, formal and
recurrent expressions and a specialized vocabulary make legal texts an ideal test-
bed for experiments in the “sub-language” area (Kittredge and Lehrberger 1982;
Liddy et al. 1981; Rama and Srinivasan 1993).

The issue of automatic knowledge acquisition from legal texts, relying on their
highly structured nature, has been a major goal of the aforementioned Esprit II
Project n.5330 “NOMOS: Knowledge Acquisition for Normative Reasoning Sys-
tems”.
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The tools and techniques first experimented in the NOMOS project have been
subsequently refined and extended in research and development projects (partially
funded by the Finsiel Group joint research programme).

A specific set of linguistic tools has been devised in order to extract a ‘shallow’
content representation layer, including the structural, conceptual and functional
components of legal texts outlined in previous sections. A crucial point is that in
this case the relevant automatic acquisition modules rely on ‘partial’ NLP tech-
niques, that do not require the most powerful, computational aspects of NLP, but
are based on recurrent legal text peculiarities that make them suitable to be applied
to large text databases.

In this framework theSchemaLextool, aimed at the extraction of recurrent
functional schemes, relies upon the encoding of recurrent textual patterns. For
instance, the following:
1. “Per” X “si intende” Y (e.g.: “Perdomicilio si intendeil luogo in cui si trova

la sede legale")
2. “Si considera” X Y (e.g.: “Si consideradomicilio il luogo in cui si trova la sede

legale”)

correspond to typical definition patterns, and permit the identification of the
functional role of the text segments X and Y, respectively playing the role ofdefini-
ensanddefiniendum, resulting into the following target representation structure:

Segment Role Value

X definiendum “Domicilio” ( domicile)

Y definiens “Il luogo in cui si trova la sede legale”

– the location of the registered office

In addition to the basic segmentation criteria based on the existence of recurrent
separation expressions, some heuristics can be used in order to separate contiguous
segments. For instance, in the second pattern for definitions, the splitting point
can be identified by interpreting the whole string as a NP + NP (noun phrase) se-
quence, recognized either by searching for some closed-class splitting words such
as determiners and pronouns or by analysing the sentence with a shallow syntactic
analyser. The type of analysis performed by SchemaLex ispartial andshallow, as
it relies on the knowledge of a relatively small number of textual elements. For
instance, in order to analyse the aforementioned textual schemes, the system in
general should not analyse the content of the X and Y segments (except for the
possible search for clues indicating the boundary between X and Y) but simply
tries to match patterns based on the presence of “per” (for) and of particular modes
and tenses of definitory verbs such as “si intende” (is understood).

As already mentioned, in legal textual databases documents are usually clas-
sified by means of a set of keywords belonging to a pre-defined thesaurus or
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classification scheme. The human indexer who is in charge of the task uses both a
purely linguistic competence – allowing for the recognition of different morpho-
syntactic variants of thesaurus terms – and a semantic competence related to a deep
domain knowledge.

For instance, in relation to the thesaurus entry “cessione di beni” (transfer of
goods) the following variants are likely to occur in a document:

• morphological e.g., “cessione di beni” vs. “X cede un bene” (X transfers a
good)

• syntactical e.g., “cedere beni” vs. “beni ceduti” (active-passive transforma-
tion)

• semantical e.g., “cessione di beni” vs. “compravendita di beni” (synonyms)

In this framework, theClassiLextool is aimed at supporting the classification
task, by finding out in the documents significant terms – which are related to some
thesaurus term – that can be suggested to the user as candidate classification term.
The linguistic variants managed in ClassiLex are essentially of the first two types
(including nominalization phenomena: e.g., the expression in a text “. . . the treasury
bonds bought by. . . ” can be automatically translated into the normalized form
“purchase of treasury bond”). In order to give an effective support to the user, the
thesaurus terms that the system suggests to the user should be accurately selected.
To this end, the linguistic analysis modules used in ClassiLex can assign to each
candidate term a couple of values indicating thereliability and relevanceof the
term. These indexes can be used in order to select and sort a subset of the extracted
terms to be proposed to the user.

As illustrated in previous sections, legal cross-references constitute an essential
component of the structural dimension of legal databases, that is usually extrac-
ted and encoded manually in order to perform search and navigation functions.
The objective of theRifLex module is to analyse legal texts in order to find and
encode the normative references. A Graphical User Interface (in Windows envir-
onment) allows the visualization and validation of the results, and the resolution
of the possibly ambiguous solutions provided by the system. The recognition of
the cross references spans the maximum granularity level of the legal documents’
structure (namely, sub-partitions of paragraphs identified by letter/number), us-
ing techniques of ‘partial’ analysis, meaning that the scope of the processor is
limited to the linguistic expressions which denote references. Anyway, these tech-
niques are not ‘shallow’, as the artificial sub-language of normative references
is affected by typical natural language phenomena which require sophisticated
analysis techniques, aimed at solving complex problems such as incompleteness
(ellipsis), anaphora (e.g., “fourth paragraph of the aforementioned article”), relative
references (e.g., “preceding letter”, “last article”) and discontinuous constituents.
An extensive description of the acquisition tools is beyond the scope of this pa-
per. In order to highlight the main characteristics of the approach to the problem,
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we discuss some details concerning RifLex (additional details can be found in
Pietrosanti et al. (1995b).

The complexity of the sub-language is managed in RifLex by adopting a multi-
layer processing strategy, aimed at analysing linguistic objects of increasing com-
plexity, using a chart-parser designed and developed in Finsiel.

A particularly relevant problem is raised by the frequency ofincompleteref-
erences, in which some necessary constituents are missing, and should thus be
derived from the context. In these cases generally (but not necessarily) anaphoric
references are present, and the missing information (the ‘complement’ of the in-
complete reference) can be derived from preceding references, as in the following
example:

. . . as in the aforementioned article 20, paragraphs 2 and 3 . . .

whosecomplement(i.e., the indication of the regulation that includes article 20)
can be extracted from a previous complete reference:

. . . article 20, first paragraph, of the regulation passed with decree 25 may
1895, n. 350

The example lends itself to a fairly accurate analysis, thanks to the existence
of the anaphoric reference “aforementioned article 20”. In other cases, the correct
solution requires some knowledge of the general context, as in the following ex-
ample, in which the complement is constituted by the norm itself which includes
the text:

(Article 128) . . . for the completion of the services described by the previous
article 127

In the general case, a list of possible complements should be taken into consid-
eration, identified on the basis of various heuristics not mutually exclusive. This
situation leads to an ambiguous set of likely solutions, which require the user’s
validation.

The current implementation runs in MS-WindowsTM environment, and is made
of two components: the first, developed using LPA-PrologTM, is the linguistic ana-
lysis module; the second one, developed in Visual Basic environment, implements
the validation interface.

The upper window (Figure 6) contains the text to be analysed, the lower win-
dow presents the encoding of the current reference (that is highlighted in the text
window).

The current reference in the figure is acomplexreference, as it includes a list
of two complex partitions (which are in fact distributed over two rows of the
visualization grid), and is alsoincomplete, as a reference to the enclosing norm
is missing. In this case the resolution of the ellipsis is done using the general
context, and the record fields proposed for the completion (that are highlighted
with a different colour) are proposed for the user validation. The user is informed
about the number of the possible sources for the ellipsis resolution, and can also
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Figure 6. The RifLex user interface.

point to the source reference in the upper window. When necessary, the user can
also modify the encoding proposed by the system, or delete the reference. Finally,
by selecting the tabs “Contesto” e “Default”, the user can modify the values of the
“Context” and “Default” information.

4. Conclusions and Future Developments

Starting from a critical evaluation of the benefits and limitations (under both a func-
tional and economical viewpoint) of the existing models which integratesearch
with navigationfunctions, we have presented a reference model which takes into
accountcontextinformation in order to improve the retrieval accuracy, and has been
tested in the NaviLex experimental system, dealing with a significant excerpt of the
Italian Banking Regulations and V.A.T. fiscal law. Further evaluation is planned,
aimed at evaluating the benefits due to the functional schemes retrieval, according
to the methodology sketched in Rama and Srinivasan (1993).

We have also presented a suite of tools – devoted to the automatic extrac-
tion from legal documents of the information structures needed for advanced in-
formation retrieval purposes – using ‘shallow’ techniques amenable to effective
large-scale text processing.

Future developments are planned in the following directions, matching the
guidelines stated in Section 1.
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Representation model. We are planning an accurate evaluation of the pos-
sible adoption of XML for the representation of the information (especially the
structural and functional dimensions) of legal documents. The XML family of
standards (XML 1998) is being defined by the WWW Consortium to ease the task
of exchanging, manipulating and reusing document data, by maintaining a clear
separation between the ways in which data, structure (DTD) and layout (stylesheet)
are encoded. The availability of this standard representation framework should
also provide suitable standard techniques for querying structured information, thus
enhancing the search capabilities of NaviLex.

Linguistic Processing Tools. Functional extensions of the acquisition tools are
aimed at obtaining a wider coverage of the linguistic phenomena and of the termin-
ology on several domains. Major efforts are also aimed at re-engineering the tools,
in order to make them suitable to be integrated in standard system architectures. In
this framework, we are currently designing an evolution of the RifLex tool to be
developed in C-Language.

Document Drafting Support. An important development direction is aimed at
the extension and adaptation of the text-processing and search tools in a frame-
work of Legal Drafting support. The objective is to integrate within commercial
text-editors specific functionalities, which can help the legal drafter in two crucial
tasks: searching all the existing legal documents which have potential relations with
the new text he is currently writing; enforcing linguistic clarity, uniformity and
coherence for the new text, by testing the application of drafting rules concerning
various formal and substantial aspects of legal texts.

A first prototype version of theDraftLex system has been realized, in which
specific functions are added to the MS WordTM editing environment.

In DraftLex the first type of support (sometimes namedcognitivesupport) is
provided by an extension of NaviLex (for instance, the user can select a concept
in the document he is writing, obtaining all the existing definitions or obligations
concerning this concept).

The second class of functions (linguistic support) is provided by integrating in
DraftLex the linguistic analysis tools, used for correctness-checking purposes. For
instance, an extension of RifLex is used to check the cross-references correctness,
and the kernel of ClassiLex allows checking the terminology uniformity against a
pre-defined thesaurus.
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