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1. lNTRODUCTION 

Although tbe term Hypertext was coined a:s long ago as 1967 and 
H ypertext like systems has been widely studied in more recent years we 
stilI have much to learn about its appropriate use in information systems 
development. Rada (1991) describes it as a new technology for producing 
text and draws the analogy with the introduction of the printing press to 
explain the necessarily slow pace of development of hypertext based systems. 
Unfortunately it could be this very analogy with books (and lìbraries) 
which is restr1cting our thinkìng. 

In discussing navigational problems Nielsen (1990) uses the words 
«loosely structured information»-as if tbis is an implici.t feature of all hy
pertexts. Thìs may be trne in some situations, but we believe this to be thc 
exception rather than the rule. Among the most successful and wideiy used 
hypertexts are the telephone information systems such as British Telecom's 
Prestel and on-line documentation systems such as Microsoft Windows 
Help. There is also a significant inte;est in the technology as a media for 
cducational materia!. In all these cases rcaders are quite separate from the 
authors who take positive steps to produce a well defined stmcture. As 
with the printing press many users see hypertext as a publishing media. 

Central to this issue is the extent to which a link is an unexplained 
association between two pieces of text. ìn Bush's Memcx (1945) links are 
just subjective associations ieft within the corpus of text by its readers. The 
hypertext software cannot ~know» w hy the associati on is significant, and 
as Nielsen (1991) says, there is .:no easy way to specify generai actions or 
computations on the data». This clearly inhibits us in exploiting the informa
tion processing powers of the system being used to store and retrieve the 
text. 

In bis discussion of the need for different link types Murray (1993) 
identifies two types of knowledge or text base: 
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• «Everything» in a subject area; 
• The knowledge associated with a complex tool. 

The second of these identifìes information provided to support a «mission 
critica!» task and Murray argues that the process of producing highly 
structured links within the hypertext is particularly important in this latter 
case. Help lìke hypertexts extend to other complex activities besides software 
tools and it can be argued [Huang & Ellirnan 1991] that there are some 
common linking structures across this whole range of applications. 

However, these views are still restricted by the «pub!ishing» analogy 
and we would like to add at least one more type of text base: 

e The ìocal knowledge associated with the execution of a business 
process. 

This is a hypertext acquìred and structured by an organisation or work 
group in the course of some business activity. It is locai in the sense that, 
although the business process may be common, the text represents specific 
inf ormation accumulated by a particular group. Examples of this type are 
the issue based discussion models [Rada 1991 ]. 

Since we begin with a good knowledge of the activity our hypertext can 
include a range of link types to represent meaningful semantics from wìthin 
the application domain. Further depending on the strength (or objectivity) 
of the semantics we may construct the software in such a way as to react 
to the different semantics to support tasks in an «intelligent» way. Another 
aspect of these applications is that the roles of author and reader are not 
so ciearly dìstinguished and since users add or modify certain types of 
links according to their role within the business process. 

We will explore the power of this view of hypertexts by looking at two 
rather different legal tasks which are supported by domain specific hypertext 
systems: 

• Authoring of a new document by assembling information from pre
viously prepared documents; 

• Organisation of «dead», evidential documents involved in a litigation. 

'Ibe first of these deals with a corpus of text which represents the accu
mulateci knowledge of a work group ;pannìng severaì case"'s. It demonstrates 
that hypertext off ers a powerful alternative to other implementation strategi.es 
when the iinks are given relativeìy strong semantics so that the system can 
take simple actions to advise the user during the task. In the second example 
we deal with a case specific hypertext represencing the current percepcion of 
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an action in progress. This illustrates a system where the strength of the 
semantics assigneà to groups of ìink types varies. The links in the strongest 
group actually constrain user actions to maintain the integrity of the text 
base. In contrast we shalì see that those in the weakest group have a more 
significant semantic value to the user but cannot be interpretoo by the system. 

2. DocUMENT AssEMBLY 

Much of the work of lawyers involves creating complex legal documents 
- wills, leases, contracts, pleadings, etc. There are in fact three kinds of 
activities which fall under the umbrella term 'document creation'. These 
are form-filling, template-based drafting and document assembly. 

Form-filling is the process of creating simple and common documents 
by reworking pro formas. Template-based drafting describes the process of 
creating more complex documents which require relatively minor variations 
on a theme using a template and boilerplate text. When varied situations 
have to be cate~d for and complex documents are required, the construction 
involves the drawing upon and merging of fragments from previously 
created documents. The fragments are altered or added to suit the current 
situation. This is the process of document assembly. 

Document assembly is qualitatively diff erent from the first two types of 
document creation, requiring considerable application of legai know1edge 
throughout the process. In form-filling the assessment of the situation at 
the very start yields the appropriate pro forma document which can be 
instantiated in a routine manner. In tempiate-based drafting, many of the 
decisions en route to the final document reauire assessment of the import 
of the various alternatives or options. Howev~r, the assessrnent is not open
ended and is confined to choosing from a sma!l set of predefined elements. 

Document assembly is rime-consuming, involving significant effort and 
the exercise of considerable experience and discretion. This activity often 
requires discrete tasks by a number of workers: 

• Lawyers specify the outlinè form of the document; 
• Para-legals and legal secretaries take the outline, insert relevant dauses 

from sources indicated by the lawyer and make the document struc
tura!lv consistem; 

• Finally thc laVv7er rectifies omissions and verifies the finished product. 

The feature of document assembly that is relevant here is the reliance 
on precedents. Precedents are previously created documents which dea! 
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with similar or related situations. Clearly, when there is a choice between 
constructing a document de novo and adapting one or more existing docu
ments to do the job, there is often little doubt that the latter will be 
preferred. 1bis is not plagiarisation, nor even an unwillingness to expend 
the requisite effort. Reuse of time honoured language 1s simply good legai 
sense. 

Sole practitioners and those working in small groups usuaily bave some 
sort of filing system which holds documents tbat they bave personally 
created or received in the couxse of their work. Consequently, they bave 
at least a vague recollection of what to look for, and where. This allows 
them to cope with the complex task of using the valuable information 
contained in precedents. In a law finn with more than a handful of fee 
earners, however, this ad hoc approach is not viable, since the volume of 
information processed is large and users may never bave previously read 
materiai whicb they are to, or sbould, use and adapt. Consequently, law 
firms are increasìngly turning to computerisation of the task of organising, 
maintaining and making information available to multiple users. 

There have been a number of approaches to the task of providing com
puter-based support for legal document creation. W e will first describe an 
approach that supports the first two of the activities we have described 
above ~ form-filling and templare drafting. Following tbat, we will intro
duce hypertext-based work tbat is meant for the third kind of activity -
assembly of a complex document by drawing upon multiple precedents. 

2.1. Knowledge-based tempi.ate systems 

1bis essentially ìnvolves the creation of a template into which all the 
rela.ted precedents can be held irt an amalgamated form and the relationships 
between dauses are captured as 'knowledge'. There is sorne fixed text which 
must be included, and interspersed with or ernbedded within the fixed text 
are markers or delimiters which indicate the places where some action, 
such as the following, is required: 

• An optional piece of text must either be retained or omitted; 
• One ;r more of some given text alternatives have to be selected; 
* Some numerica! value has to be calculated based on the state of facts 

and inserted; 
e Some information in text form has to be inferred from supplied facts 

by the system and inserted; 
• Tue user has to add some te1!t.'t. 
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Each of the actions implied by the delimiters is essentially an act of 
deriving or acquiring informati.on. This may be done by executing a pro
cedure which causes some calculations to be done or some rules to be 
invoked in arder to derive the requisite ìnformation on the basis of the 
facts supplied to the system by the user. Altematively, the information 
may be acquired directly from the ustr. 

The seminal work in knowiedge-based document drafting systems was 
clone by Sprowl (l 979) under the aegis of the American Bar Foundation. 
The system, and the representational language underlying it, are entitled 
ABF. Most commercially available document assembly systems which clairn 
to employ knowledge-based techniques are based on Sprowl's work to 
some degree [Evans, 1990; also see Wilson, 1990 which adds a hypertext 
interface !:O such a system]. 

2.2. Limitations of the knowledge-based approach 

There is little doubt that any set of documents can potentially be reduced 
to a template i.11. terms of the kinds of constructs provided by ABF and its 
successors. The effon ìnvolved in this reduction is likeiy to be proportional 
to the benefits orùy when the set has a sizeable substratum of commonalty. 
Tue knowledge-based document template is useful in areas of legal practice 
involving documents which may be said to be relatively minor variations 
or adaptations of stereotypes. Where, however, there are large number of 
variations ìn the kinds of documents required within a particular domain, 
it may not be desirable, or feasible, to undertake the considerable program
ming eff ort required. 

Clearly, the knowledge-based template approach is inappropriate for 
document assembly,, It is not capable of guiding the user through complex 
and interrelated fragments of information in the fonn of multiple precedents, 
where the user •~ rather than the svsrem - is to monitor and assess infor
mation and choose the form of th~ actions to be taken. Additionaliy, the 
actions which the user might take after reviewing particular infonnation 
units are so varied that a comprehensive predictive statement, as is required 
in a knowledge--base, is either not possible or is commercially not viable. 

:,. UsING MULTIPLE, lNDEPENDENT PRECEDENTS IN DocuMENT AssEMBLY 

An alternative to reducing a set of documents to a template is to leave 
the documents as they are and simply allow the user to adapt the informa-
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tion contained in them to the current situation. But the user then has to 
be more experienced or skilled than the typical user of the template system. 
It is imperative that the system should allow the person to perform the 
task of locating and adapting the appropriate paragraphs, clauses and sub
clauses within the precedents, in a manner that conf orms to existìng manual 
methods, whilst taking advantage of the flexibility that computer represen
tations potentially possess over paper representations. 

3.1. The problem of dìstinguìshing text units sha,ing a common vocabul.ary 

Fulfilling the above requirements is not as simple as might be thought. 
It is unlikely that the user will know the detailed nature or character of 
each of the precedents, since the user is likely to be someone other than 
the original author or recipient. Additionally, the number of precedents 
relating even to an identifiably distinct area of law is likely to be too great 
to make going through each a worthwhile exercise. 

In order for an alternative approach to work effectively, it must be possible 
for the user to locate in a precise manner the precedent(s) most apt for a 
particular situation. Here subject labels can help, but a librarian ( or informa
tion system designer) cannot anticipate many of the possible headings that 
lawyers are likely to search for. In any case, it has been observed in the 
manual docurnent assembly task that, with time, subject labels become 
genera] and their effectiveness degrades. This is the reason why the upkeep 
of manual filing and abstraction systems is usually ailowed to lapse. 

It is also, of course, possible to search for lexìcal patterns in the text of 
documents. However, even in simpie applications of informatìon retrieval 
in law, searching for lexical patterns has been shown to result in extremely 
poor perfonnance. In one study which investigated information retrieval 
for litigation support, the recall was less than 20% while the users firmly 
believed that tbey were retrieving 75% of all relevant documents [Blair & 
Maron 1985]. 

In the case of document assemblv the results are likelv to be far worse, 
since it is often necessary to dìstin~ish between two cl;uses on the .same 
broad subject but with subtly different legal effect. As the subject is the 
same, the vocabulary will overlap significantly. Also, the iegal draughtsman 
conveys much meaning, over and above rhat bome by the rnajor words, by 
varying the use of function words - prepositions, conjunctìons, articles and 
pronouns. These are usually discarded as being 'noise' words when indexing 
is carried out w enable full text retrieva!. Searching is, therefore, problematic. 
For cxample, consider the following two possible clauses in a will: 
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I direct that during the lifetime of my wife no steps shall be taken by my 
Trustees to enforce the trust for sale applicable to the freehold property known 
as ... or to realìse my said interest or share therein ... and that until sale my 
Trustees shall permit my wife to use and enjoy the same for so long as she 
shall so desire or to receìve income therefrom at her opcion ... 
I declare that notwithstanding her appointment as an executor and trustee of 
this my Will my wife shall have the option to purchase my interest or share 
of whatever proportion nature or amount in the freehold property known as ... 
The purchase price shall be a sum equal to the value at the time of my death 
of the property in the open market and with vacant possessi on ... 

The fonner is a life time interest in rhe property; the latter is a far less 
valuable option to purchase at the market price. The situations where they 
might be used are lìkely to be entireiy different. The fonner might be 
applicable where the spouse is advanced in years or where the property 
constitutes a relatively small proportion of the entire estate; the latter where 
there are other beneficiaries in need of support and/ or if the spouse is 
capable of earnìng a living. A simple search mechanism would not necessa
rily be sensitive enough to distinguish between these clauses. 

One might suggest that it is possible to differentiate between textual 
units if the relevant aspect of the information content were to be formalised 
using a representation schema such as frames, semantic networks or concep
tual dependencies [Mital & Johnson 1992]. However, in the present appli
cation this ìs neither practical nor cost-effective. Another route to retrieval 
by semantics rather than form or manually appended ìabels is the connec
tionist paradigm [Belew 1987; Gedeon & Mital 1991]. There are difficulties 
with making connectionist system, e.g. neural networks practical. In parti
cular, setting up a network and tuning it is still a black art. While certainly 
feasible in a laboratory situation, this extension is unlikely to feature in a 
commercial system in the near term. 

A simpler approach to constrncting such ari information system can be 
achieved by: 

• Using hypertext techniques to allow the user to navigate between 
text units in a manner which has semantic significance, while being 
guided by the system's lmowledge of the interaction between infor
mation units gained from active hypertext ìinks, 

• Supplementing li,nk-based navìgatJon by a simple search facility that; 
has a hashed access to any word pattern in the short names of text 
unìts; and 
does a slower search throueh the main bodv of the text. 

V ✓ 
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3.2. User-reliant informational retrìeval 

Hypertext technology is aimed at enabling users to make theìr way 
through complex ìnformation in a manner that is conducive to the ready 
appreciation of the contents. It is someùmes said that it is best suited to 
unhurried browsing. A printed book also has the same aim, but it is 
constrained imo largely presenting its information in a seriaì manner. In a 
romantic novel, this may not be at all bad; in a thriller, only mìldly irritating. 

Legal treatises and reference volumes are a different matter and it ìs 
necessary to allow the reader to view ìnformation in a number of ways and 
to move from one idea to an associateci one quickly, even though they may 
be in diverse physical locations. The tables of contems, book ìndices, 
footnotes, expiicit references to other. sections and, perhaps, a chapter/ 
section dependency diagram are all steps in the right direction. But the needs 
of the reader go beyond this. No one seriously believes that it is possible to 
provide or specify links corresponding to all needs of the reader, even if the 
book is freed of the constraints imposed by its paper medium. Units of 
text contaìn simply too much information to be able to predict all the paths 
that the reader (or user of a cornputerised system) might wish to take. 

The situation in legal document assembiy is not dissimilar to that in the 
case of reference books aod treatises. T remendous amoums of information 
are contained in nodes - text units such as paragraphs, dauses and sub
clauses. The only connections or links that expiicitly exist between such 
nodes are those that determìne the sequential order. If the links showing 
sequential order were all that were to be embodied in such a hypertext 
system, we would be faced with what is sometimes cailed rich nodes and 
poor links. It is the aim to capture some of the other relationships ben'feen 
text units that are signifìcant to the task. 

We will now iook at a hvoertext--based svstem, HyperNotarv, which 
depans entirely from the ter~plate approach ~nd expe~t; the use~ to play 
the major role. The increased reiiance on the user is compensateci for by 
way of requiring relaùvely littie effort for setting up and maintaining the 
computerised document base. 

4. HYPERN°OTARY: AN lNTELLIGENT BRTEF-HANK 

The HyperNotary system [Southam, et al. 1991], developed by Mital V. 
and P. Thomas as an experimental model at the Centre for Computers in 
Law and Finance, Brunei University, was meant for situaùons where the 
precedents (i.e. model documents ~r seiected, previously produced docu-
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ments) in the possession of a finn are used as parti.al guides for the drafting 
of a new document. This is done where it is not easy to abstract from the 
precedents a manageable number of generic or skeletal forms. The siruations 
to be dealt with are so varied that assessment and legal judgement is required 
at every stage of the process. So that maximum use may still be made of 
the knowledge accumulated in the precedents, it is necessary to organìse 
the ìnformation and make it available in a manner that lends itself to the 
task of constructing a new document. 

The user must be able to access the appropriate precedents and particular 
clauses in the precedents. Often, it is not possible to judge the appropria
teness of a text unit simply from its name and without reading it; yet, it 
is not desirable that the user has to go through large amounts of text 
unnecessarìly. Therefore, it is necessary to provide signposts throughout 
the collection of precedents which give the ma.··<dmum possible guidance as 
to the optimal paths to follow, without rigidly predetermining them. 

4.1. Controlling the compkxity of linkages 

Once the agenda is to provi.de maximum access to elements ot the 
information contained in preceàents, it may be thought that the designer 
will strive to previde links to cover all the paths that the user may 
conceivably take between text units. However desirable this may seem at 
first, such an approach is doomed to failure when the amount of the 
inf ormatìon is fairly large1• Most hypertext systems have been modelled, 
whether explicitly or not, on the concept of a persona! informati.on system. 
The methods employed do not scale up to applications in sizeable law 
finns. An idiosyncratic organisation of a persona! library may be quite 
usefuL Y et, it cam10t possibly be allowed where there are both multiple 
contrìbutors of informaticn and users [Larson ì 989]. It is absoiutely essen
tial to control the overall number of Enks and also to provide some 
meaning:ful way of deciding where a link should. be inserted by the author 
or when it should be followed by the user. 

If there is a proliferation of links, the user will find himself faced at any 
point with a large number of parhs to supposedly related information, 

1 A typical w!lection of precedents in one rd,1red area rnay consisc of a.round I 01) 
precedents, "llvith an average of, say, 8 A4-sized p:.ges per precedent. This is not a trivia1 
amount of infonnation because each documcnt has scores of text units (clauses ::md 
subdauses) ,md there is much interaction between the 1.mits, both wìthin a document and 
without. Still, it may be noted that we are not dealing wii:h browsing through vast libraries 
where emire!y different considerations would arìse. 
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without much guidance as to which is the preferred route. Humans find 
it difficult to handle more than four or five choices at a time. Faced with 
more than that, the user will become disoriented and find it difficult to 
visualise the structure of the information [Parsaye et al., 1989]. Equally, it 
will be difficult for the system to direct the browsing when there are so 
many options and little possibility of differentÌaiing between them without 
the user's own appraisal of the contents at the respective desrinations. 

4.2. Basic infonnation structures in HyperNotary 

The HyperNotary system was built using HyperCard on an Apple 
Macintosh computer. Each precedent is stored as an individuai. stack object. 
Tue individua} cards in the stack correspond to text units, such as para
graphs, clauses and subclauses. The sequence of the cards is the same as 
that of corresponding paragraphs, clauses and subclauses in the relevant 
precedent. Tue centrai feature of the HyperNotary system is that it employs 
named lìnks which have semantic significance, to the user and, to an extent, 
to the system. Five types of links were provìded: 

Usr-tally f ollows 
Alternative 
Inconsistent 
Necessary part 
Refers 

4.3. Example: the usualiy follows link 

There is a source and a target. The semantics are that, normally, the 
source text unit is included in a document only after the target text unit 
has been ìnserted. To take a triviai example, leaving a sum of money in 
trust requires that the appointment of trnsrees already be provided for. A 
clause of a gift upon coming of age or at marriage usually, but not inva
riably, follows a clause appointing a guardian. This significance of the 
presence of such a lìnk can be made clearer to the user by providing 
background legai information - c.g. the case law whìch shows the need for 
the extra clauses - contained in special «footnote» fields. 

Where the user has imported a text unìt from a precedent into the 
document-under-construction, and that unit is the source of one or more 
'usually follows' links, the system would auwmatìcally display all targets 
of these jinks, i.e. text units that usualìy follow the importcd unit. 
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F1G. 1. HyperNotary Screen during Document Assembly 

.................................................................. . . . . . . . . . . . ". . . . .. ·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·. 
lncont9mplation of maniage, ::::::::::::::::::::/:::::::::::::::::· · · · · · · · · 
................................... ·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.······· ...................... :-:-:-:-:-:-: -:-:-:-:-:..:-:-:-:-:-:-:-:-:-:-:. :-:-:-:-:-:-:.:-:-:-: 
Pa tor~ .·.·.·.·.·.·.·.·.·.·.·.·.·.········································ .•.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·. 
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... " ................................ . ....................................................................... ·.-.·.·.·.·.•.•,.•.·.·.·.·.·.·.· 
-:·:·:-:-:-:-: <· :-:-:-:-:-: · :<· >:-:-:-:-:-:-:-:-:-:-:-:-:-:-> :-: ......... . Furthtr llnks 

1.ID Lle llterest te sp•e- provinf WII (IIICIISlry p11Q · .. · ·· · · ·· ·· · · · · · · · · 
2.fmm Msolute legMlee tt ddldren - appoilt exeçulot$, wied partaers (illterntl•I) 

. .·.·.·.·. ·-········ -:-:-:-:-:-:-:-:-:-:.:-:-:-:-:-:-:-: -:.:-:-:-:-:. :-:-:. :-:-:~ :-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:•:•:• :->:-:-:-:-:.:-:-:-:-....................... ,. .......................................... . 
\:: ~ -~ •. ~ypl"rn0t~ ry J(ìcurnént br(ìwser & assi:i11ble,r 
~,,,....· . . 

Fig. 1 (originally produced for Mital & Johnson, 1992) shows the user 
viewing a clause labelled 'Payment of executors' (from a precedent, a will, 
entitled 'In contemplation of marriage'). Links to this clause are shown 
under the heading 'Links at Payment of executors'. It is seen that the 
clause is connected by a usually follows link to another clause, 'appoint 
executors, spouse', in the precedent entitled 'Life interest to spouse'. It is 
also possible to see the second-level links, i.e. links attached to the latter 
clause, which are displayed under the heading 'Further Links'. 

5. HYPERTEXT LINKS WITH STRONG AcTIONS 

We have now seen how hypertext is made usable for document authoring 
through assembly. We have seen the use of semantically differentiated links, 
the semantics being conveyed not only to the user, but also reflecting in 
actions by the system. However, it will have been noted that the actions 
taken by the system are relatively simple. 
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When, in the illustration given above, a· text unit was imported and that 
unit had some «usually follows:.. links to other units, the HyperNotary 
system automatical!y highlighted the linked clauses, ready for importing. 
In other words, the system ma.de the decision to follow certain links, 
rather than others, depending on the context 

Similarly, if a text unit is imported and there is an «inconsistente. link 
with a previously imported text unit, the system would take action to the 
extent of issuing a warning; if there were any footnotes giving reasons for 
the ìnconsistency, they would be displayed. 

But the above are relatively low commitment actìons: for instance, in 
the «usually follows» illustration, the system decided to follow a link only 
to the extent of highlighting the link and its targets, it did not definitively 
redirect the user in tbe indicated direction. 

W e will see next that a rather different type of situati on pertains in the 
case of links between ..:dead», evidential documents in a litigation support 
system. Here, the task ìs not crcating new documents, but analysing and 
grouping evidential documents, which, obviously, cannot themselves be 
changed. We will see that there it is necessary to have links with «strong• 
actions attached, actions which are actually determined by the system, with 
no expectation that: the user will either confirm or override them. W e will 
see that such it is feasib!e ro give links such strong actioos because the links 
are not so much between concepts per se, but between informatiori 
structures. 

6. EvIDENCE ANALYSIS IN LITIGATION SuPPORT SYSTEMS 

If a case involves a few hundrcd document, and a stable litigation team 
which has overseen the growth of the case file, then there may be little of 
relev;mce in the documents that the lawyers wiìl not be able to recalL If 
h al,. h. ·•·• il h tl 1 ' k M t ey cannot ree 1 1t, t err notes W1li te t em exac y wnere to ioo . ~ost 

cases are like this. Many are not. 
Advances in informati.on technology mean that it is easier than ever to 

generate a document, copy it and transmit it to multiple recipients. While 
this makes communications more efficient, its by-·product is a great increase 
in the volume of ìnformation that is gcnerated. When corporations are 
ìnvolved in complex litigation or arbitration., ìt is quite usuaI to find that 
50,000 documents (with a.n average of, say, four pages per document) bear 
a greater or !esser relevance to the matters in contemion. Mergers and 
acquisitions require lawyers to handle copious inf ormation generated by 
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diverse arms of conglomerates. Copyright actions need. the tracing of entire 
recorded histories of designs and developments. It is not just corporate 
actions that are so,affected. The defence in an action involving an industriai 
accident, products liability or labour relations often finds itself in a similar 
position. T o the documents which may potentially be produced in evidence 
must be added those generated by the process of litigation itself: pleadings, 
interrogatories, requests for admissions, recorded testimony, etc. 

As such, the use of computers for organised storage, management and 
retrieval of documents for the purpose of supporting litigation is growing. 
A study of large law firms showed that, of the one in three lawyers found 
personally to be using computers, a significant proportion did so because 
of the value of computers in litigation support [W allwork 1989]. 

There is a considerable array of Litigation Support Systems (LSs) on the 
market. Essentially, they provide one or both of the following facilities: 

• The user may search through library-catalogue type records containing 
salient subject headings and identification tags; possibly, the search 
may be for keywords in. summaries created in respect of each 
document by an informed person. 

• The user may locate documents by specifying any combination of 
(non-triviai) words and lexical items which occur in the originai text. 

The Empower system, developed within Esprit project «Document 
Logistics», extends the above capabilities in two relevant ways: 

• · In provides ways in which a document as a whole can be linked to 
one or more other documents; 

• A document, or a given pan of a document, can be linked to a 
concept, which in tum may be linked to other documents. 

7. INTER-DOCUMENT LINKS IN EMPOWER 

In evidential analysis several useful semantics for links can be identified. 
The sets of links available within Empower can be subdivided into different 
groups by looking at the degree of objectivity involved in assessing the 
links presence and interpreting its significance. 

One group - the contextual links - identifies objective relationships 
between documents within the corpus of evidence. The existence of a such 
relationships are well understood and rarely the subject of debate. However, 
the import of the relationship is a matter of subjective judgement and the 
system may only embody a simple interpretation of the semantics. 
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Another group - the process links - arise out of the litigation process 
itself. The existence of these links is again objective, but, because they 
represent pali: of the process Empower is designed to support it is beneficiai 
to embody a strong interpretation of their semantics. 

The third group - the conceptual links -- relate directly to the subject 
matter of the documents and their semantics are defined Ìargely by the 
issues, events and persona involved in the case. Although particular links 
of this type may not be contentious no such genera! assumption may be 
made. The semantics of such links are of necessity opaque to the system. 

The first two groups are sufficiently similar that much of the implemen
tation structure can be common. However the conceptuaì structure is quite 
distinct and we will discuss this in a separate section of the paper. 

7.1. Contextual document links 

A key issue in evidential analysis is the import of statements in the 
document when it was written and circuiated. Note that in this activity 
documents are real physìcal entities each with its own history rather than 
the more usuaì conceptual entity which may be embodied in severa! printed 
copies. Thus the context within which a particular document was seen is 
a sìgnificant aspect of the evidence and the litigation team wili wish to ask 
questions like: 

• «What other documents were seen with the letter?» 
• «Did John Doe see the draft or a final version?» 
• «Dìd the copy sent to Jane Doe have John Doe's hand-written note 

in the margin?» 

We do not necessarily answer these question directly but provide a 
serìes of relationships which can assist in such a task. The existence of 
each relationships is rooted in the document's history, however, it is 
usuaìly possìble to make an objective assessment from a study of the 
document itself. The three links which provide a contextual framework 
for a document are: 

Auached-to 
Cites (Refers-to) 
Duplicat;s 

Each of these links has slightly differcnt properties which are recog1ùsed 
and maintaincd by the system. 

Both Attached-to and Cites bave an inverse reiationship - Att:achments 
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and Cited-by. In both cases the inverse has distinct semantics but is com
pletely deducible from the primary relationship. We can also recognise that 
a document may only be Attached-to at most one other document but the 
other three relationships can link one document to many others. Our 
implementation presents these links as a series of global options which, on 
selection, retrieves the list of documents which stand in the selected relation
ship to the current item of interest. 

The Duplicates link has no inverse as one document is simply a member 
of a set of duplicates. We specifically avoid giving the document which has 
been duplicated a special status for two reasons: 

• We may not have that document within the corpus of evidential data; 
• Which document «carne first» involves a far more subjective judge

ment. 

We also note that each of the three links yields a different global graph 
structure. Both Attached-to and Duplicates must partition the document 
space. Attached-to must yield a single tree structure in each partition but 
by implication each Duplicates partition is fully connected. In contrast 
Cites is simply a directed graph which may encompass the whole document 
space. 

In summary the semantics related to document context links is used to 
contro! the generation of lists of related documents and the integrity of the 
database when the user declares that document X is Attached-to, Cites, or 
Duplicates document Y. 

7.2. Document process links 

The litigation process itself adds further structure to the context within 
which documents are seen. As one party to the process John Doe's 
representatives may regard his company ledger as a single document, 
however, another party might single out an account within the ledger and 
treat it as a document in its own right. Our respective pleadings will cite 
different documents yet we need to know that one is a subset of the other. 

Another part of the process which needs to be recognised is the 
disclosure of evidence to other parties. In the course of respondirig to a 
disclosure request we may be forced to reveal part of a document while 
wishing to keep other statements within it confidential. For example in a 
patent action we would be required to disclose design documents dealing 
the component under dispute, but we should not reveal other aspects of 
the design to a competitor. The equivalent manual activity would be to 
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photocopy only some pages of the document possibly obscuring paragraphs 
or diagrarns in the process. 

Empower has two further inter-docurnent links covering these issues: 

Sub-documents 
Versions-of 

The sernantics of both of these relationships have strong implications 
for the system. Unlike contextual links, which are declared by the user, the 
existence of these relationships is deduced by the system. In each case they 
are alternative references to the same evidential materiai and are thus quite 
distinct from duplicates, which represent copies occurring within the body 
of evidence. 

Sub-documents are identified when a document is introduced to the 
corpus of evidential materiai to be accessed by Empower. Access to the 
originai form of documents is provided through the use of scanned images 
and machine readable versions as ASCII text. T o achieve this the system 
needs each page to be clearly identified. The preferred method is through 
the use of a device such as Bates numbers which give each page a unique 
user identifiable reference number. When a document is introduced, or 
revised, to have some page identifiers in common with another known 
docurnent Empower generates the appropriate Sub-document links, i.e. the 
documents are defined to relate to the sa.me evidential materiai. 

The creation of versions arises at a different stage in the process when 
using Empower to print documents and document bundles. The system 
allows the user to print single documents or compile bundles of documents 
to be sent to other parties which include both information about documents 
along with the text or images stored within the system. In the course of 
this activity the user may decide to only reveal part of an evidential 
docurnent, thereby, creating a V ersion. 

A significant amount of information about a Sub-document or V ersion 
must be inherited from the originai document and may not be overridden 
by the user. Por example a Sub-document must be filed in the same piace 
as its parent - it would have to be a Duplicate of a Sub-document to have 
a separate physical existence. However, we do allow Sub-documents to 
have such things as distinct authors because this may provide a useful 
mechanism to recognise such things as individuai input to a corporate 
report. 

Much tighter constraints are placed upon V ersions. Since they are essen
tially an output filtering mechanism they inherit most properties of the 
originai document. They also represent a record of action taken to reveal 
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ìnformation to othcr parties and once formal priming has occurred further 
editing of the pages is i.nhibited. 

ì.3. Presentaiion of inter-document links 

Each type of inter-document link can describe one or more documents 
whicb st,md in a particular relationship to tl1e current document. Rather 
than provìde visual clues or lists of these relationshìps within the presen
tation of the document we adopt an overall screen design which presems 
information along side the text of the document. 

Fig. 2 shows a sketch of the screen layout2. 

Frc. 2. Overall Arrangement of the Empo·wer Screen 

& text menu 

image 
or 

text 

The image (or text) of the selected document is displayed ,,_)n the right 
of the screen with its associated bibljographic data in the form of a catalogue 
card on the top left. When the user selects a link type ( on the speed bar 
or the Empower menu) the system displays a record card showing a list 
of the documents holding the desired relationship to the current docum~:nt. 

Fig. 3 shows an example of an attachmems list record c,mL Any of 
these documents can be sdected for study by using the mouse to point and 

1 The systern U8es a Ìargc: lù6h definition si::reen to giye good preHentacion of scaao.ed 
im..ges which does not rerroduce well when reduced t0 an appropriau size for presentation 
within a document such as this. 
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FIG. 3. Empower Attached Document List 

LTA.. From: CM.. To: BT ..... 23-Jul-1991 
Flrst: Z-000006. pp 3 .. ID: 0000003 

The above document has the fo!lowin attachments: 
LTR, From: IM, To: AF ... , 13-Jul-1991 

First: Z-(0)]16, pp 5, ID: (0)]0(6 

AFF, From: CM, To: ~---, 18-0ct-1931 
First: Z-COll21 , pp 5, ID: 0CID007 

click the desired entry causing Empower to display the relevant image and 
catalogue card. 

Note the buttons at the foot of the card (in this case Attach and Detach) 
provide the mechanism for approprìately authorised users to declare and 
modify contextual links. 

8. LrnKs BETWEEN CoNCEPTS i'll-,,,,JD DocuMENTS 

Although the inter-document links provide some help with understan
ding of the evidence their semantics are not directed to the content of the 
investigation. W e need to indude somethìng of the relevant conceptual 
framework within the system. 

T o achìeve this we add a second set of records to the Empower catalo
gue each eme ìdentifying a concept relevant within the current case. Con
cepts a.re clustercd ìn groups, such a.s lssues, E'oents, and Person:t, which 
may be defined for each case or corpus of evìdence. Within each group 
a concept is given a reference code and expanded definition as shown by 
the exampìe concept record card in Fig. 4. For each concept type the 
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FIG. 4. Empower Concept Record Card 

Il laue Coda: Cl. 

Details 

Description: arelessness of driver + 

used may define a more complex (possibly multi-field) framework for 
the description. 

The concept records provide both an alternative entry point and a means 
of linking documents which deal with the sarne fact or phenomenon or 
address the same issue. Wherever a docurnent, or section of a document, 
deals with an issue the user creates an annotation record iinking the 
docurnent to the relevant concept. 

Fig. 5 shows an annotation idemifying the concept of a driver having 
been careless to some cornments appearing in a letter. In addition to the 
references to the docu.rnent and the concept other structured data such as 
a location within the document, a classification of the annotation (in this 
case probative value) and importance appear on the record card. 

Aithough the concepr links are the most powerlul tool for the litigation 
team to express the significance of the evidential materia! they are the 
weakest in terni of semantics which can be interpreted by the software. 
The only constraint on the graph generated by the annotation lìnks i.s that 
one end of each iink must be a concept and the other a document, it is 
even possible to have severa} links between the same document-concept 
pair because the concept may be expressed in several ways or places. 
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Fic. 5. Emp01.ver Annotation Card (Concept Link) 

~ CL MEN 2 of 7 MOia 
in { Lllt From: CMa To: BT ... a 23-Jul-'1991 

First Z-000006 .. pp 3 .. IO: 0000003 ----··--------------------.111 
Code: Carelessness of driver 

Probative value: Mentioned 
From paga (line) to 1 

e third paragraph CM implies that this incident was the 
rivers fault. 

Some sirnple processing of these links is provided. T o move between 
concepts and docmnents vie again use imcrmediate lists of the conceptual 
links (or annotations) so that, for exarnpie, starting from a document one 
can ask for a list of relevant concepts ( one can also list of all documern:s 
linked to a singìe concept). Since we anticipate some of these lists being 
lengthy facilities are needed to control the order or filter the items in the 
list, however, the system may only perceive a weak common sernantics for 
all annotations and these processes can only work with the simple concept 
categorìes and qualifier labels decfared by the user. 

9. Issm:s FOR D1scussmN 

TI1e design and functionality of a hypertext system for lawyers must be 
placed in perspective of wider issues ìn hypertext. There are several matters of 
ìnterest, of which the following points dese1ve more detailed consideration: 

(a) W'hen the information base cons.ists of multiple document.c:, the level 
at which they are integrated. 

(b) Minimising the disorìentation dunng navigation through a large, 
complex information base. 
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( e) When the information has to be available to multiple users, the 
degree of cu.stomisacion of the structure which is to be allowed. 

(d) The use that the system itself makes of the semantics of the links. 

9.1. ~Multiple docurnent hypertext 

Many applications have focused on appli.cations where the information 
they contain corresponds to a single document. These include conversion 
of reference works !Raymond & T ompa 1988] and manuals [Frisse 1988; 
W alker 1988] imo hypertext format, as well as the presentati on of new text 
by means of hypertext. Perhaps less common are applications which c:an be 
identified as combining information from severa! sources, such as the inte
gration of documentation arising from the software development process 
[Bieglow 1988]. 

However, a çommon assumption amongst the hypertext communiry is 
that the abilicy to integrate documents is one of thc major benefits which 
hypertext technology makes possible - such an assurnption has been expressed 
by McLaren (1990). In rhe context of this belief, the dearth of applications 
which couìd be termed multì-document hypertext appears somewhat sur
prising. Whatever the reason for this, the fact remains that the issues which 
have to be consìdered when designing a multi-document hypertext have 
not fully been a.ddressed. Glushko (1989) identifies four such ìssues, which 
relate to the suitabìlity and usability of a multi--document bypertext. We 
will discuss each of these in the context of the HyperNotary application. 

TI1e first question is which documents shou.ld be included in the applica
tion? There would seem to be little justification in trying to integrate a 
telephone directory with the Encyclopaedia Britannica. This is not because 
it is not physically possible, it is just that the semantics of such an cluster 
would be susn~ct. W e ha.ve to confrom thìs issue constantlv. Do we inte
grate all the 'wilis with all precedents of wmmercia.l Jea;es? And what 
about different kinds of wills? The answer to this generally follows from 
an analysis of the business process [Glushko 1989]. In iegal dou1ment 
assembly, there is some customary aggregation -- commerciaì leases relating 
to developments are considered together. Other than that, the degree of 
cross-referencing and comparison of precedents which wou1d be requircd 
is our guicling heuristic. 

The next question is the extent of integration. In other words, how 
tightly should the documents be link.ed. At the highest extent of int.egration, 
it would net be possibie to identify the boundar::es between documents. In 
our applications, it is not permissible to let the identit:y of separate prece-
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dents or evidential documents disappear. This is because the legal significance 
of a clause or statement can only be fully appreciated in the precise originai 
context. W e keep each precedent as a separate entity - a H yperCard stack. 
Therefore, no matter how richly connected the information may become, 
it is still possible for the user ignore the cross-linkages, to begin at the top 
of a stack and step sequentially through the dauses. The page reference 
codes used by Empower provide a similar standard of document integrity 
for the evidential data. 

Tue third issue is the locus of integration - i.e. where within the integrateci 
body of documents can the user enter and what further conneccions in the 
mass of informacion are available for traversai. There are several options 
open to a system designer. The simpìest would be indexing the documents 
through a bibliography, as in the well known legal database LEXIS. Altema
tively, the contents tables could be amalgamated. However, unless there 
were cross references between lower level text units, the user would be led 
into much seriai browsing [Glushko 1989]. Consequently, both inter
document and intra-document links are provided in HyperNotary and 
Empowcr, though Empower does focus more on the former type of ìinks. 
In addition, a number of entry points are available: e.g. direct access via 
free text search to one of the documents in a link.ed chain. 

Lastly, the question is: what types of links are provided? This has already 
been dealt with extensively above. It is sufficient to note that wc provide 
public links of types which minìmise the rìsk of inconsistent insertion by 
different authors. This is because (a) the links have exìstìng normative 
significance in the domain, and (b) the persons who insert them are domain 
experts, able to articulate these norms lMital & J ohnson 1991]. 

9.2, Minìmising dìsorientatìon withtn hyperspace 

The general problem of disorientation during navigation in hypertext is 
widely aclu1owledged ,md has been extensively commented upon [Conklin 
1987]. A number of partial solutions have been proposed: 

(1) The user is alerted as to what might be found when arriving at the 
end-point of a link. Landow (1987) believes this to be a crucial aspect of 
hypertext research and has suggested the fonnulation of a •rhetoric» of 
hypenexr whi.ch can be used to give impart knowledge about the stmcmre 
of the informati on base. Currently, some systems follow this advice by 
making the significance of iinks apparent to the user by means such as 
icons and/or short description of the destination. 
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(2) A history mechanism is provided which displays trails of the users' 
movement in the information space [Nielsen 1990]. lt has been suggested 
that such a record best makes sense when the goal or the purpose for 
which the user visited a particular text unit ìs annotated (in a volatile or 
non-persistent manner). 

(3) Means are provided by which the user can recover to one of a 
number of known and familiar reference poìnt in the information space. 
In a hierarchical arrangement, this might be the root or the apex of a 
branch. 

(4) A very powerful aid to appreciation of the strncture of the informa
tion is a graphical browser, such as is provided in the NoteCards system 
[Halasz 1988]. There is no one universally applicable type of browser and 
the rnanner of presentation is determined by the application. 

Both of our applications use the first of these options by employing the 
semantics associated with links to generate Ests showing the target nodes 
which can be visited. Indeed the browsing pattern in Empower will nearly 
always be alternately visiting documents and lists. Empower also uses the 
Windows. ìvtDI architecture to give a brief analogy to the history mecha
nism. Rather than replacing the current node when a link is traversed the 
new record card is added to the ones on display, thus backtracking is 
achieved by simply a 1nater of pointing to the previous window and bringing 
it to the top of the stack. 

The idea of having goals or purpose annotating the record of browsìng 
path is interesting, though in our opinion, not practical for a generalised 
hypertext systern. It is virtually irnpossibìe for the systern to, by itself, 
gather the goal or purpose in constructing or traversing a link with any 
degree of certainty. The user could be asked to add some form of annotation 
but is likely to be resistant to the idea. In any case, a short statcment of 
purpose rnight become meaningiess after the user has lost track of an idea 
and has moved on to another. Consequently, what is needed is a .history 
mechanism that is much leaner. 

With an application specific hypertext, such as Empower or HyperNo
tary, it is possible to make crude inferences about the purpose of traversing 
a link and attach weights to the nodes visited. In litigation support the 
focus on documentary evidence gives the document catalogue cards a special 
significance and provides the user with a me,mingful recovery point. The 
information carried by Empower can be perceìved as clusters of annotations 
and lists «surrounding,. a document ( or concept) to give a two Jevel stmcture 
to the graph (see Fig. 6). Tbis means a more focused hìstory mechanism 
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could be produced by just tracing the document, and possibly concept, 
reforences during a work session. 

F1G. 6. Empower Two Leve! Graph 

Tt helps when the hypertext model has a dose and natural correspon
dence with the paper world of the lawyer as well as the stmcture of the 
document assembly or evidential analysis task as it would be manually 
carried out, The semantically differentiated links nced to bear names and 
actions assignable in the paper world, If so, users can appreciate the signi
ficance of a link, not merely from the label, but also whence it origi.nates 
and what it does, However, we do admo-wledge that some disorientation 
is inevttabie. The undedying problem is that inforrnation about a destinatiori 
can rarely be fuHy conveyed ·-· not just in hypertext but in other walks of 
life such as when directìons are given to a motorist [Brown l 987]. 

9.3. Customisatùm in a multi--user envzronment 

Bush (i 945) envisaged the nmionai precarsor of hyperte:xt to be a 
iibrary o{ infonnation personal to an individuai. Indeed, a fargi:: proportion. 
of hypertext systems are trea.ted as persona] information managers by a 
single user .. In such a situation, ad hoc linking of informatioo units is not 
detrimental. However, this cannot be ailowed when a number of persons 
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would access the information. As is the case with a second-hand text 
book, the markings by the previous owner can come in very handy; on 
the other hand, they can be most irksome. The matter of private versus 
public lìnks is a live issue in hypertext. It has been addressed in context 
of systems to manage information related to the software engineerjng 
process. 

· One way in which software engineering systems allow customisation of 
informatìon is by allowing annotatìons to be attached to information units 
such as pieces of code, design diagrams, and so on. These annotations may 
or may not be made available to others for reading and/or aìteration. The 
multi-user hypertext tool, KMS, allows a frame-level security system to 
individuai users [ Akscyn et al. 1988]. However, it is rare for the structure 
of the information to be changed by individuais except in accordance with 
the strictest of guidelines set for a project. 

In the lega! document assembly appìication, we do not have the possi
bility of centralised direction and supervision of restructuring of infonnation, 
yet we do not wish to curtail the users' freedom unduly. A compromise 
solution is, therefore, provided by means of private and public ìinks. The 
publicly available structure of the information - as constituted by the 
semantically differentiated links -- cannot be changed. However, a user is 
pennitted to add labelled lìnks between any two points. These b.bels are 
not interorcted bv the system. Also, the l.inks of one user are not shown 
in the vie"w of the' ìnforn{ation presented to another user. A similar dichoto
my is present in Empower but in this case the conceptual links are visible 
to ail users unless they seiect the author's name as a filtering criteria for 
listing annotations. 

9.4. Acti·ve Hnks 

Earlier hypertext systems did not entertain the idea of ìinks whìch a.re 
semantically diHt:rentiated by the system - as opposed to the user alone. 
More recently, knowledge-based techniques have been used in the context 
of hypertext [Diaper & Rada 1989; Parsaye et al. 1989]. The aim is to 
provide the system with the ability to inte1pret thc link in the context of 
the facts made known to it by the user, make suitable inf erences and use 
that to drive the direction of browsing or previde guìdance on what ne,v 
links a user can add. As explained earlìer in the comext of know ìedge
based template systems, strong predictions have to be made about the 
import of and reìationships between text units. The two hypertext systems 
described above make very weak assumptions about the interaction between 
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text units. W e believe that this is entirely appropriate in a fuzzy domain 
such as law. However, as has been seen in the case of Empower, when the 
linked units are relatively large and standard information structures, certaìn 
strong actions can follow the weak assumptions. 
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