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Hypertext systems manage information using a network of information 
units or nodes that are interconnected according to different links or 
relationships [Halasz 1988]. In such an environment, users navigate through 
the information nerv;rork by following existing links or creatìng new ones, 
and the semantics associated with the ìinks can guide users to appropriate 
nodes in their information search. 

In education, hypertext applications emphasize the iinlcing capability 
of rhis approach. The links established by the author or by the readers 
depict interesting relatìonships between various sources of knowledge, 
may clarify some poìnts of detail or some ambiguous concepts. Moreover, 
based on the prìnciple of ~discovery ìearnìng», these relationships allow 
different perspectives on a given subject and favour the integration and 
comparison with other areas of knowiedge. However, the particular 
features of the underlying domain must also be taken into account. This 
paper illust!"ates two essential difficulties appearing in legal applications 
namely: (1) the huge volume of documents that must be ìncluded to 
obtain an interesting legal hypertext, and (2) the need for an autono
mous query-based search strategy to find relevant information in a fo.rge 
corpus. 

Curremly proposed hypertext systems do not provide an appropriate 
answer for the solution of these problems. As a primary means of acces
sing information, hypertext systems suggest browsing .. Such an approach 
may be vaiid when working with toy-sized hypertexts because we do not 
need additional help when searchìng information within a booklet of 20 
pages. 

«Even in a 500 node single-user network, navigacional access can be difficult as 
the nenvork changes and its structure becomes heterogeneous. In these cases, 
navigationai access is problematic because users tend to get lost while wandering 
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around in the network looking for some target information. Often, these users 
can describe exactly what information they are lookìng for, but simply cannot 
find it in the network.» [Halasz 1988, p. 842] 

Moreover, the construction of a small hypertext can be done manually 
(for example, see [Nielsen 1990]). However, when the database grows or 
when the content of the hypertext is subject to many modifications, an 
automatic construction mechanism must be provided. When faced wìth a 
large amount of information, browsing is far from satisfactory, even wìth 
the introduction of a table of contents, an index, etc. [ Alschuler 1989]. T o 
promote the usability of hypertext systems, experiments with larger 
information networks have to be considered [Halasz 1988], and our research 
represents a step in this direction. 

This paper describes a hypertext system designed and implemented for 
students in Ìaw at the lJniversity of Montreal. The first section provides an 
overview current educational applications of hypertext systems and the 
features particular to the legai domain. In Sectìon 2, we describe three 
characteristics of our prototype namely: (1) the automatic transformation 
of legai texts into hypertext; (2) the linking and browsing features; and (3) 
the principles of our autonomous search mcchanism used to complement 
the navigational tools. 

L EDUCATIONAL APPLICATIONS 

The physical composìtion of a book, a primary means of teaching, 
embodies three distinctive characteristics: it is portable, static and linear. 
The human brain by contrast does not work in a linear way. Humans 
think through association, comparison, inference, and they see many points 
of view when studying a given subject. In order to break with the two
dimensional structure of the classical book, hypertext offers an externai 
support storing our thoughts in a manner that follows more closely the 
principles of action of the human brain. 

If, as shown in Section 1.1, reìated cducational applications are based 
on multimedia technology (sounds, images, photographs, video 
sequences, etc.), and natural language constitmes the primary medium 
to transfer informatìon in legal studies. In this context, Section 1.2 spe
cifies that not all textual databases mav form an interestinz hvpertext 
application and that the lega] sphere re;pects the golden rule~ ot hyper
text. 
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1.1. Use of hypertext in education 

The linking faciliry provided by hypertext systems enhances their appeal 
as a computer-based leaming tool by presenting not onìy the content of 
nodes but also pertinent relationships that can be drawn from different 
sources of knowledge. The first reported experience based on this new 
paradigm was conducted by Catano [1979] using the FRESS system at Brown 
University. The purpose of this study was to study how one can teach 
poetry and how students may analyze poems on-line by establishing 
relationships between related text excerpts such as other poems or iiterature 
fragments, by introducing their own annotations or by following remarks 
written bv other readers. 

Hypertext systems can also be used to leam foreign languages by esta
blishing implicit links from any text to dictionaries or glossaries, or by 
presenting an explanation of any word or idiomatic phrase (see examples 
based on the Inter Media system [Y ankeìovich 1988]). Based on the hyper
media technology provided by the ATHENA project, Hodges et al. [1989] 
demonstrate how textual passages may be linked to video sequences to 
illustrate non verbal information such as speaker agitation and mannerisrn 
or hearing a conversation in a foreign language. The project PERSEUS [Crane 
1987] provides hypertext support for the study of ancient Greek literature. 
Storing relevant ìnformation on a CD-ROM, this system gives access to large 
amounts of original source texts in Greek, induding a parallel translation. 
The study of original Greek text fragments are reinforced through dictionary 
lookup and automatic morphoìogy analysis tools. Various links provide 
information to other originai Greek sources, to interpretations given by 
scholarly and encyclopedia articles or by access to additional background 
data by linking texI excepts to cultural or historìcal notes, photographs and 
drawings. 

Of course, the utifay of hypermedia technology can also affirmed in 
other educational domains such as archaeology, chemistry or physics. For 
example, the specialized hypermedia system PALENQUE [Wi!son 1988] using 
DVI technology ( digital video interactive ), can be exploited to teach Mexican 
archaeology to children by 1etting thern take a tour on the Palenque ruins. 
Through photographs, the user may see the site before its restoration or in 
the days of the Mayas. In the arts, the Shakespeare pro_ject [Friedlander 
1988] proposes a hypertext containing film dips from plays like Harnlet 
and Macbeth. In this prototype, links establish relationships between corre
sponding scenes in diff erent fihns to illustrate how the same play has been 
interpreted by various directors and actors. Moreover, a simulation tool 
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called TheaterGame gives students the opportunity to students to stage 
their own interpretations of the plays from a database of hundreds of 
costumed actors and props. 

Other research has been done in other domains of knowledge to account 
for their distinctive features; such as the use of simulations or guided exam
ples to learn and play with mathematical models (e.g., the Ebook3 project 
[Savoy 1989]), or d1e automatic transformation of a linear medica! handbook 
into hypertext [Frisse 1988]. Tue HyperTIES system [Shneiderman 1987] 
was used in various museum applications to provide auxiliary background 
reports about the subjects of exhibitions. This project was especially 
designed to work with novice and casual users. 

1.2. Particular problems related to the lega! domaìn 

The cmrent trend in educational software seems to include various media 
to motivate the student and/or to illustrate technological advances and their 
applications. However, in the legal domain, text constitutes more or less the 
only source of information. In such a context, is the linear presentation 
obsolete? Does the hypertext paradigm represent a good soiution for teaching? 
Can this new approach help students to learn, to think in another way and 
to augment their skills by showing pertinent relationships that can be drawn 
betwee11 different legal sources? Such questions require that we demonstrate 
the underlying criteria of hype1text are respected in the legal domain. 

Not ali textual databases have appropriate structures for applications in 
hypertext systems. Before converting texts from a given domain of know
ledge into hypertext, the .:golden rules of hypertext:,, must be respected. 
These criteria are the following: 

• There is a large body of infom1ation organised into numerous frag
rnents, 

• These fragments relate to each other, and 
• The user needs only a smaU fraction at any time». [Shneiderman 

1989, p. 115] 

These three characteristics are fully pertinent and respected in our legal 
context. Of course, when the databa.se is limited to a few pages, an hypertext 
does not really rcpresent an interesti11g application comparing to a printed 
document. Firstly, legal documentation forms a voiuminous and dynamic 
set of ìnformation which upon inspection is composed of various parts, 
divisions, articles, paragraphs, etc. T11is documentation is composed of statute 
texts, court decisions, scholarly treatises, commentaries, guidelines issued to 
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adjudicators, · and information supplied to members of the public. When 
considering that legal corpora are formed by structured documents, this 
feature can be used to automatically build an hypertext based on the logica} 
structure of legai texts. 

Secondly, to build a legal argument, students in law have to consult 
varìous related sources. For example, to dearly understand a legal concept 
occurring in a particular statute or to think about its implications, the 
reader has to retrieve court decisions - and perhaps scholady treatises as 
well - to interprec a particularly fuzzy concept. Of course, court decisions 
on a given point of law may be contradictory and latter decisions may 
affirm, question or over-rule previous ones. In such cases, further inter
pretation is necessary to make the decisions fit a coherent pattern. Moreover, 
the evolution of social customs may impose a différent reading of statute 
texts that have not been forrnally modified to take that evolution into account. 
Of course, where the evoluti.on has been formally translated via a change in 
the statute, one would want to consuit the most recent teÀ't as well the earlier 
one. Thus, to determine the answer to a Iegal question, a minimum 
requirement is to obtain ali the versions of a given statute text together with 
the case law and scholarly writing pertaining to Ìt. As one can see, legai 
documentation contains a rich amount of interconnecting relationships. 

Thirdly, when searching relevant information pertinent to a given case, 
lawyers need only a small subset of all the available documentatìon. When 
students in law search for information reiated to a given question, they 
may know the pertinent article(s) of the law or some relevant cases law. If 
not, users may formulate a request to find good starting points for browsing. 
However, when reading a text passage, they are faced with the following 
questions: 

1. Has this court decision been affirmed elsewhere? 
2. Has this court decision been questionned? 
3. Has this court decision been over-ruled? (Ex. 1) 
4. Has this court decision been clarified elsewhere? 
5. ffas this court decision been confirmed? 

T o answer rhese questions, hypertext links may be very valuable because 
the relateci nodes may be reached very easily. Even though the underlying 
principles of hypertext are respected in the legal domain, we are fa.ced with 
two remaining problems; namely: (1) how to transform legal documentation 
into hypertext, and (2) how to efficìentiy search relevant information from 
a large set of connected documents. Such problerns were not explicitly 
considered in our previous learning system [Savoy 1989]. 
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2. OuR PRoTOTYPE 

The use of computers has a long tradition in the legal domain. In the 
sixties, commercial services off ered lawyers and law students access to lega.! 
documents through an interface based on Boolean queries. In response to 
a user's request, the computer displays a list of references to the gìven 
Boolean query. With this list of these records, the student can then locate 
the desired documents in the library. Such principles are still in use in 
current commercial systems. 

Nowadays, legal information systems have evolved from the classìc on
line system based on Boolean operators to hype1text technology. Providing 
a more user-friendly interface, this paradigm may have a profound impact 
on the way lawyers work. Instead of only informing the user as to the 
existence of information, a hypertext allows the user to see the retrièved 
documents. From a given legal text, rhe student may follow hypertext links 
specifying relationships with other legal sources. This feature is especially 
useful in our context because a legaì document can rarely be studied «in 
vacuo» or without consideration of other related legal sources. For example, 
links may be followed to explain and comment on ambiguous, vague, 
imprecise and fuzzy iegal concepts or intetpretations (e.g., what exactly 
does a «reasonable period» mean? Can we considera ..:slimming center» to 
be a mcdical center? ). 

For our first application, we have built a legai hypertext system with 
Canada's unemployment insurance laws. In the future, we plan to develop 
another application dealing with legal questions relating to the consumer 
protection laws. No area of law however can be considered as an island; 
general principles, cases relevanr to other areas of law, and other legislation 
may be needed for a true understanding. Such considerations lead to the 
condusion that we have to incorporate a very large volume of information 
into our prototype. In spite of these limitations, our primary concern is to 
demonstrate that hypertext paradigm can be useful as an educational rool, 
even when lirnited to a particular legal domain. 

2J. From text to hypertext 

The transformation of linear documents to hypertext is not an easy 
task, The mai..7-questions are to define the contenr of nodes and to establish 
pertinent links. To achieve this putpose, some research projects have adopted 
a manual approach within which the author had to ( re )write the contcnt 
of each document and to establish the appropriate links among nodes 
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[Nielsen 1990]. This solution is time-consuming and boring when the 
electronic versions of ali documents are already available. 

Frisse [1988] and Rada [1992] suggest that an automatic transformation 
of text into hypertext can be achieved, based on the logica! structure of a 
large document. Guided by this structure, the system may form nodes and 
establish hierarchical links between these entities. In our context, we also 
employ the division of a statute law into parts, divisions, and articles to 
generate the corresponding nodes of the hypertext together with their 
hierarchical links. The guidelines issued to adjudicators were also transfor
med, based on these sa.me principles. 

This approach is far from satisfactory when considering case law. 
Although each court decision has a logica! structure, in our context we face 
with around 2,500 cases and we want to organize them into a meaningful 
structure. That is, we want to group law cases law together that relate to 
voluntary departure or court decisions concerning misconduct. In the 
current stage of our project, this classification is done manually by students. 
Even though automatic clustering algorithms do exist, as pointed out by 
Botafogo et al. [1992], such approaches are far from perfect. 

«One caution is that while metrics can be useful in making precise and objective 
comparisons, they are only approximations to interesting concepts. Good 
judgment by authors is more important than staying within strict numerical 
limits». [Botafogo et al. 1992, p. 143] 

Moreover, the content of a statute law cannot be viewed as static. Law 
paragraphs are· changed according to politica! or economica! reasons, and 
in such circumstances, the legislator produces a modifying law. Current 
studies in our research group tend to demonstrate that the automatic adap
tation of our lega! hypertext can be achieved at a satisfactory level because 
the syntax of a modifying law is strict and rigid often leading with very 
few ambiguous paragraphs (see {Kokoroko 1993]). 

2.2. Linking and browsing mechanism 

Based on the considerations stated in the previous section, the linking 
capability of our system is rather limited; a user may: (1) follow the 
hierarchic structure of a given statute law or browse around court decisions 
according to the given classification; and (2) obtain previous version(s) of 
a given paragraph of the statute text. Clearly, the linking capability of our 
system must be extended to take into account other pertinent inter-docu
ment relationships. 
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To achieve this, we have designed an automata [Choquette 1993], [Marcil 
l 994] capable when inspecting legal documents, to automatically establish 
relevant cross-references links. The claboration of this approach is valid in 
our context because the writing of iaws follows a strict syntax when inser
ting references to other legal sources. For example, to referto a particular 
artide or paragraph, the legislator uses the same pattern (e.g., ...:article 7» or 
«paragraphe 9(1 )» ). When inspecting the result of this first attempt in the 
Act Respecting Unemployment Insurance in Canada, we find 168 
appropriate cross-Teference links over a total of 21 O ( correctness of 80% ). 
A similar pattern can be found in case law ( e.g., «CUB 6666» in which 
«CUB» represents an anachronìsm for a court decision relating to unem
ployment insurance law and «6666» its number). 

Fw. 1. Example of Hypertext System's Interfaces 

:.:..i-••"----'"-------~cr.n ...... •lllllpl!l .. ll•lla••Jipl:cabnli• 
ctrt 111111..,.~ft1gl-tw1q do!l111 ,- t..,._• •• rt11U16rl!on i:• I.Jllik, arr«ldi ft.l 

•vllpl3 ... dn111 O'Clltn lf6ilt1)( 1U ·~·rl•r Hll»l ~ e, ,.,.u. Ht e1i1 l'Ql ,1i. 
pl'Cl(:111.• di.I P••i•r•• ~ tlOIJM4. IU0-71-1Z, eh. 4e, alt. e:-1. 

Why does this automa.tic scheme not work perf ectly? Some written 
references do not refer to our particular domain but tend to establish links 
with other legal documents not contaìned in our hypertext system. For 
example, the reference -'paragraphe 227(10.2) de la Loi de l'impot sur le 
revenu,,. (income tax law) can be found in the Act Respecting Unemploy-
ment Insurance in Canada and refers to another statute. Even in a medium 
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size legal hypertext, relationships to legai sources outside the content of 
storing information can thus appear. When we modify our automata to 
ignare refcrences leading outside the stored infonnation (ignoring references 
which ìncluded « ••. de la Loi» ), the system may establish 166 appropriate 
links over a total of 169 (correctness of 98.2%). To remove the rernaining 
errors, a semantic interpretation of the intem of the reference is required, 
which is beyond the potential of our automata. 

Finally, our system also includes glossary lin.ks establishing a relationship 
between a given word appearing in the law and its definition providing in 
the beginning of the statute. However, considering this relaùonship as an 
implicit link cannot be the right choìce in our context because the definicion 
of a given tenn or phrase may vary among paragraphs. For example, in a 
given section of a law, «Minister» should be interpreted as «the Minìster 
of Employment and Irnmigration», and in the other parts of the same legal 
document, -<Minister.,. means ~the Minister of Finance». 

2.3. Query based searching 

The resulting system described previously may help students to answer 
questions addressed in Section 1.2 ( see Ex. 1 ). When reading a case or a 
statute law, iinks are highlighted to indicate a relationship to a relateci 
document (see Fig. 1). Such an approach which puts emphasis on browsing 
can be useful when users do not known exacdy what they are looking for 
or when they only want an overview of the content of a hypertext. 

However, due to the huge volume of inf ormation contained in our 
hypertext, students may be quickly overwheimed with information and 
they will not efficientiy find relevant facts. In order to complement navi
gational tools, we have designed and implemented an autonomous query
based retrieva1 mechanism. This search strategy rnay be helpful when users 
rnay express their information need but do not know where to find the 
pertinent information. To achieve this, Salton & McGill [1983] suggest 
different retrieval schemes and some of them already have been used by 
other prototypes. However, the main question is: are these techniques really 
eff ecti ve? To answer this question, we have to fast evaluate the best known 
retrieval models based on two-medium size test-collectìons: namely the 
CACM collectìon comaining 3,204 artides published ìn the journal «Commu,,. 
rucations of the ACMr, and the c1s1 corpus (1,460 artides extracted from the 
information science li tera ture). 

In order to affirm that a particular retrieval scheme is better than another. 
we compute its precision a~d recall for each query. Precision is defined a~ 
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the ratio between the number of retrieved and relevant documents, and the 
number of retrieved documents. Recall is defined as the proportion of 
retrieved documents that are relevant over the total number of reievant 
documents in the collection. These values are well-known as a measure of 
the capability of a retrieval system to select relevant information 6n the 
one hand, and, on the other hand, to reject non-relevant documents. Instead 
of reporting these values for each request and each retrieval strategy, Table 
1 depicts an average precision at ten standard recall values for each alter
native (for details about our evaluation methodology, see [Savoy 1993]). 

Finally, to decide whether a search strategy is better than another, the 
following rule of thumb is used: a diff erence of at least 5 % in average 
precision is generally considered significant and, a 10% diff erence is 
considered very significant. From the data shown in Table 1, we can con
clude that both the retrieval strategy proposed by the HypeI'TIES system 
and the traditional Boolean model do not present satisfactory retrieval 
performance. The p-Norm model displays better retrieval effectiveness. 
However, all these solutions do not account for hypertext links which may 
represent additional information about document content because they 
establish a relationship between nodes containing similar concepts and 
dealing with analogous subjects. 

In our retrieval strategy, we suggest enhancing the p-Norm model in 

TABLE 1. Evaluation of Existing Solutions 

Model \ Collection 
Precision (% change) 

CACM 50 queries CISI 35 queries 

Traditional Boolean Model 
Justus [Wilson 1990] 23.2 225 

Signature File 
HyperTIES [Shneiderman 1987] 17.2 (-26.0%) 17.8 (-20.7%) 

Hybrid Boolean Model 
Inter Media [Y ankeìovith 1988} 24.9 (+7.4%) 37.8 (+68.1%) 

Vector-Processing Scheme 
[Frisse 1988] 31.3 (+35.1%) 34.5 (+53.0%) 

P-Norm Model [Salton 1983b] 
CACM: p-v;;.lue = 5, CISI: p-value == 1 36.4 ( +56.8%) 38.9 (+72.9%) 

Our Retrieva! Scheme Based on 
Bibliographic Reference 
fixed value for a,k (0.3) 42.2 (+81.9%) N/A 
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order to account for hypertext links. This retrieval scheme can be intetpreted 
by analogy with the way lawyers work. In order to prepare a speech for 
the defence, they justify their conclusions using precedential reasonìng. In 
civil and common law, precedent is cited as authority in drawing legal 
conclusions in favor of a legal argument and also in determining which 
other arguments might favour that of the def endant. 

Our retrieval scheme works in two stages. In the fìrst, the p-Norm model 
attributes to each retrieved document a retrieval status value (RSv) computed 
according to its similarity with the given request (see [Salton 19836 ]). In 
the second phase, the retrieval status value of the s-best ranked documents 
Ìs spread to theìr neighbors according to the following formulation: 

r 

RSV(D) = RSVp-Norm (D) + I~! aìk · RSVp-Norm (D.) fori= 1, 2, ... s (2) 

in which aik refiects the strength of the link between Nodes i and k (for 
example a fixed value depending on link type), r the number of links 
connecting Node i to its neighbors, and s the number of documents for 
which we modify the retrieval status value. The value assigned to RSVp-Norm 

(DJ is given by the p-Norm model. 
The aims of our ranking strategy are both to retrieve a larger number 

of relevant documents and to move them higher in the result iìst. As 
shown in the last line of Table 1, one ca.."'1 see that our retrieval scheme may 

FrG. 2. Retrieval of Infonnation Using Bibliographic Reference Links 

• • 
Rel:rieved by p•Norm Model 

R.!ttieved by followìng 
relevance links 



328 lnfonnatù:,. e diritto I Hypennedi.i-based Teaching Systems 

significantly enhance the results obtained by the p-Norm model using the 
bibliographic reference links between articles appearing in the «Communi
cations of the ACM,... Because the CISI cOipus does not indude links, this 
finding cannot be confirmed with another test-collection. 

Nevertheless, our approach may also be confirmed by theoretical justi
fications. A hypertext link represents a relationship between papers expres
sing sinùlar ideas (for example, Nodes 1572 and 2789 in Fig. 2) without 
using the same terms as those given in the request (or in Document 1410 
in Fig. 2). In the same vein, Furnas et ai. [1987] have demonstrated that the 
same idea or concept may be expressed by a large number of terms. 

CONCLUSJON 

This study demonstrates that legal hypertext systems can be a useful 
tool for exploring legal sources because legal documentation respects the 
golden rules of this new paradigm. Moreover, the linking capability repre
senting the comerstone of this approach reveals a direct simìlarity with the 
way lawyers work, as mentioned by Mital & Johnson «It is often said that 
lawyers think in hypertext• [Mital 1992, p. xi]. 

Faced with a huge volume of information, our prototype incorporated 
an automatic transforrnation from text to hypertext by dividing large 
documents into nodes and by estab!ishing links automatìcally between 
these elements. The large sìze of our hypertext requires, in additìon to 
browsing, a mechanism such as an autonomous query-based retrieval 
system. In arder to develop such a scheme, we have evaluated approaches 
suggested by other systems and have found that one can improve the 
retrieval effectiveness of a retrieval strategy by taking hypertext links into 
account. The current study presents interesting results than can be appiy 
on other research projects using a large collection of documents ( e.g., 
using a CD-ROM). 

As an educational tool, our approach emphasizes case law and discovery 
learning. Cases represent experience and thus play a primary role in iearning. 
From past cases people learn to avoid failures and to adopt successful plans 
as appropriate. A great deal of schoiarship would be involved in selecting, 
organizing and inducing the lessons implicit in past cases in light of, or in 
contrast to, existing theories of the dornain. This aspect is supported in our 
system by browsing through the hierarchical structure of court decisions. 
Moreover, in our hypertext system, a balance between directed search and 
browsing paradigms has been establìshed. Although our current prototype 
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works on a SUN workstation, we also plan to Òeveiop a version for MA.c
INTOSH, based on the HYPERCARD software. 
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