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Abstract

In this paper we describe a system which allows for
documents available on the World Wide Web to be
dynamically tailored to meet the particular needs of
different users. We describe the need for such a system,
and the architecture of our system. We give details on
some of the particular techniques used in our system.
We illustrate our system with an example relating to a
UK Social Security  benefit. We conclude with some
discussion of the place of such systems in the future of
Legal Information Systems.

1. Introduction

 An increasingly large volume of law related material is
available on the World Wide Web (WWW). For
example, information relating to UK Social Security
Benefits is supplied by the Benefits Agency [1]. Such
pages suffer from many of the problems associated with
information leaflets which serve a similar purpose,
identified in [2]. Because they must cater for a wide
range of different readers with different information
needs, different levels of skills, and with different
circumstances, they must attempt to be all things to all
people. The result is an inevitable compromise which:

• omits information required by a minority of readers;
either because their task has some esoteric needs or
because their background knowledge is such that
they require more detail and explanation than the
targeted reader;

• includes information irrelevant to a given reader.
Because the document attempts to cover all
circumstances, readers must be able to identify what
does, and what does not, apply to their particular
circumstances; because the document attempts to
support all tasks, the reader must select the pertinent
information;

• uses terminology which may be inappropriate to
certain readers;

• is organised in a structure which is suited to some
readers and tasks more than others.

The readers must therefore exert considerable effort to
extract the information required, and to apply that
information to their particular circumstances and needs.

In the case of paper documents there is little that can be
done about this, short of producing a range of
documents which are broadly similar but directed at
different readers and tasks. This does, of course, occur
to some extent, but even so such documents remain a
compromise, and there is the added danger that
particular readers may find themselves with
inappropriate versions. With electronic documents,
however, there is the possibility of processing the
document so as to give it a different appearance,
depending on some characterisation of the reader. In
this paper we describe a system which will undertake
such dynamic tailoring. We will illustrate the system by
reference to documents providing advice on Social
Security benefits.

Figure 1: Part of Child Benefit Page
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Figure 1 shows part of the WWW page relating to Child
Benefit. What is immediately apparent is that the reader
is confronted by a large number of rarely applying
conditions. These separate the basic entitlement
conditions from such more commonly sought
information as the definition of  “child” and the rate of
the benefit. If the reader’s circumstances were known,
all the conditions about coming from abroad could be
suppressed, except any that actually applied. The result
would be a much more accessible piece of text.

2 System Overview

 What we require to tailor the document is the ability to
gather information from the user and to relate this
information to appropriate modifications to the text. We
do this using knowledge based systems techniques. The
document to be tailored is supplied with additional
special HTML tags expressing rules which state that
certain effects are to be applied to the block of text if
certain conditions are met. The rule may also establish
certain other conditions that are used by other rules.
When a condition is encountered, if its status is not
already known, the user is queried for the information.
Thus in the example above it would be first established
if the user had come from abroad. If not all the special
conditions applying to arrivals would be suppressed. If
the user was a recent arrival, further questions would
determine which particular paragraph was applicable,
and the others would be suppressed. We have a two pass
process, the first pass determining the effects to be
applied, and the second applying these effects to display
the tailored document to the user.

The key modules in the system are:

• Proxy server. - In order to establish a complete and
fairly standard method of intercepting internet
documents in transit, the network communication
side of the application is through  a proxy server.
Using a proxy server is perhaps the most technically
interesting decision, and this is discussed further in
section 5.

• Cache and File Manager. - Files retrieved will
require caching in order to improve the latency of
file requests. As well as file caching, preferences and
session files recording the information gathered from
the user need to be stored. These operations are
handled by a file manager.

• Document Parser. - A general file parser is used to
identify the different HTML tags within a document.
A separate module within the parser then passes the
processing of specific tags off to a separate tag
handler routine that can be dynamically loaded into

the system. This allows us to extend the tags that can
be dealt with if we need to do so.

• Knowledge Base Manager. - The knowledge base
and its manager are the core of the application. They
store the dynamic knowledge base and determine
how the rules are handled and which queries will be
asked of the user. The inference engine is included
here to determine how the rules are handled and
combined.

• Query Manager. - The query manager determines
from the Knowledge Base Manager which queries
are required. The corresponding HTML file is then
loaded. On submission of the form supplied by the
query, the Query Manager parses the information
and returns it so that it can be added to the
Knowledge Base.

• Effect Manager. - The Effect Manager is the final
stop for the HTML document, Here the original
document is loaded from cache and the appropriate
effects are applied.

A diagrammatic view is shown in figure 2.
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Figure 2: System Architecture

A dynamic view of the process is shown in the event
diagram in Figure 3. Using this diagram we can trace
the progress of a request from a user.  From the
perspective of the user; a document is requested, some
questions are asked and answered and then the tailored
document is displayed on the internet browser. From the
perspective of the WWW Server,  first the original
document is requested, and then potentially some
further documents representing queries may be
requested. Note that requested documents are cached by
the Proxy Server to improve response time and
minimise net traffic. The proxy server parses the
documents, identifies the queries to pose, applies the
rules, identifies and processes the effects, and in general
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acts as a go-between for the browser and the WWW
server, whilst tailoring the document to the required
form.
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3. Rules

The rules used in the system are based on propositional
logic. This is considered adequate for the information
that we need to represent. A rule consists of :
• a set of conditions. These may be either conjunctive

or disjunctive.
• a set of effects. These determine how the text will be

treated if the conditions are satisfied. A more
detailed discussion of effects is in section 4.

• zero or more consequences. These are propositions
which can be deduced from the truth of the
conditions, and which there is therefore no need to
query the user for.

Each condition which the user may be requested to
supply is associated with a query. This is a document
which offers flexibility in the form in which the question
is posed, and further allows for the posibility of
including guidance on the interpretation of the query.
For example, if the user is asked if he has a child, we
may wish to include in the query document the
information that a child has to be either under 16, or
under 19 and in full-time education. Because the query
is itself a document there is the option to include rule
tags  to tailor the presentation of such information on
the basis of information previously supplied. Queries

are posed to the user only when they are required to
evaluate the conditions of some rule, and of course, only
when the information is not already available as the
answer from a query or as the consequence of some
satisfied conditions.

4. Effects

The effects are the modifications that can be made to the
document. At present they include the following:

• Text can be suppressed: ideally readers should see
only those parts of the document that are relevant to
their particular circumstances, and their particular
information needs at the time they access the
document;

• Text can be highlighted: Devices such as bold font,
smaller or larger font sizes, use of white space and
the like can greatly help readers to understand a
document by drawing their attention to the critical
parts of a document; what needs to be emphasised
can again vary;

• Text can be included: Sometimes it may be helpful
for text from another document to be imported into a
document to supply critical background information,
or to expand certain cryptic references;

• Text can contain links: If we don’t want to overload
the readers with background information in the
document itself, it may still be helpful to indicate
that background material is available, and to give
easy access to it. What background material is best
made available will again depend on the particular
reader;

• Text can be substituted: Different readers may have
preferences for different vocabulary and
phraseology. Readers understanding will be
enhanced if the vocabulary and phraseology is
appropriate to them.

• Text can be re-organised: Different readers will start
with different background knowledge, and may find
different orderings of the material presented helpful.

These effects can be deployed individually or
combined, so that a piece of included text could be
highlighted and given a link, for example.

The architecture diagram in Figure 2 also shows a
module for effects “plug-ins”. This allows for the
possibility of including multimedia effects such as
sound or video, should they be thought desirable.

5. Why a Proxy Server?

In this section we will discuss our decision to use a
proxy server. There are a number of options for

Authorized licensed use limited to: University of Liverpool. Downloaded on October 13,2022 at 14:40:24 UTC from IEEE Xplore.  Restrictions apply. 



providing interactive services across the Internet,
including: Common Gateway Interface (CGI), Java,
javascripts (either client side or server side), and remote
browser control through an API. The major differences
in these techniques turns on whether  the program code
is executed on the remote or local machine. There is a
third option for providing control and interaction with
the user and that is to use a proxy server. A proxy server
is a program that can be asked by a browser for some
information, which then forwards that request to the
correct Internet file server. The response is passed back
through the proxy to the browser. Proxy servers are
typically used to provide services such as firewalls,
chaching, filtering and redirection.  Normally a proxy is
located on a remote machine, but in our case the server
will be located on the client machine.

We locate the  proxy server on the client’s machine for
several reasons. The proxy server has access to the
user’s machine hardware such as memory, disk, and
processor. This access allows the program to save files
or session information, provide more functionality and a
complete graphical user Interface and run at the speed
of the client’s machine. The client machine is usually
slower in real terms than a dedicated Internet file server,
but faster than a shared Internet file server which may
share its processor power between several users at the
same time.

Advantages from this solution include:

• Dynamically generated session information can be
stored on the users machine. This information is
thereby unique, secure and easily accessed.  In other
solutions storing session information is difficult .

• Information storage on the users hard disk allows for
a greater volume of storage and the ability for the
user to selectively save and load particular session
files into the proxy engine.

• There is a trade off regarding file transfer over the
Internet. Either the source information is
downloaded and processed in its entirety on the
clients machine, or each query has to be sent over
the internet producing a delay between each request.

• Information can be cached on the users machine by
the proxy providing much faster access to
information, once retrieved over the internet, it is
available locally until removed from the cache. This
approach allows pre and post processed files to be
stored and provides an easy way of monitoring
alterations or versions of the same file.

• The application may be processor intensive and it is
impractical to allow the internet file server to handle
several parallel requests where such processing will
be required.

There are some small disadvantages to using a proxy
server:

• A very small delay in file transfer as the information
is passed through, but this delay would occur in any
filtering system.

• The user must download and install the proxy server
on their own machine before they can benefit from
its functionality.

• The browser or the links to the documents have to
include information that directs the request through
the proxy server. If the proxy server is not installed
this could result in a bad link.

We feel that these disadvantages are far outweighed by
the advantages of using a proxy server.

6. Potential of Document Tailoring Systems

We believe that the style of system we have described
here will have a considerable impact of the ways in
which legal information systems will be conceived,
especially those targeted at members of the public.

The important consequences of integrating database and
hypertext (and hence WWW) technology into legal
knowledge based systems have been recognised for
some time. A fairly comprehensive discussion can be
found in [3], which discusses a range of integration
options. Some specific issues relating to the delivery of
expert systems over the WWW are discussed in [4]. As
yet, however, expert systems made available over the
WWW provide little more functionality than stand alone
consultative expert systems, other than to provide
hypertext links in the explanation phase. In fact the
consultative model has not proved particularly
successful for legal expert systems. What is required,
we believe, is not simply the integration of  available
technologies using the existing expert systems model,
but rather a rethinking of the model, in the light of the
new possibilities opened by the technology.

Perhaps the most commercially successful fielded
system, in the UK at least, is the Retirement Pension
Forecast and Advice system[5], originally developed for
the Department of Health and Social Security in the late
1980s. What distinguishes this system from other
knowledge based advice systems is its interaction. The
user requests advice by post; no further questioning is
required because all the relevant information is already
held on databases within the Department. The user then
receives back, again by post, a letter (typically running
to about three pages) giving a forecast of likely pension
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entitlement and advice, customised to the user’s own
particular situation. Thus the interaction is essentially a
request for a tailored document, with the document
being constructed from pieces of boiler plate text
determined by the rules of a knowledge based system. It
is essentially this model that we are adopting for our
proposed system, with the written documents distributed
by mail being replaced by electronic documents
delivered over the WWW, and the role of the database
being taken by user replies to dynamically generated
questions. Of course, were the information available
from an accessible database, the queries could be sent to
the database rather than to the user.

The advantages of this style of system derive from the
fact that what the user sees is in a familiar form, but
which is nevertheless directed at a personal set of
circumstances, while the mechanics by which the
tailoring is determined do not intrude. Thus the
approach combines the merits of the general advice
document and the specific expert system, while avoiding
the pitfalls of the over generality of the advice
documents, and the clumsy interaction of the expert
system.

Advice documents are not the only type of documents
that we might wish to tailor. A long standing source of
applications in legal information systems concerns
document generation. Perhaps the earliest of such
systems is the will processor of Sprowle [6]. Other
examples are provided in the fields of contract drafting
[7] and show-cause orders [8]. Our approach could be
applied to this kind of task also, although the difference
in our approach is that the text is not regarded as a set of
boiler plate paragraphs used as data by the system, but
that the rules are embedded within the text itself. [8]
distinguishes between the representation of rhetorical
and illocutionary structure, both represented as rules; in
our approach the rhetorical structure is supplied by the
document itself, and only the illocutionary structure by
rules.

We could go further: many systems which supply
decision support in the legal domain such as HYPO [9]
and PLAID [10]   present their information in the form
of a structured document or brief. Again interesting
possibilities could arise if we conceive of such systems
as tailoring rather than generating a document.

As we move from advice documents through standard
documents to briefs we increasingly emphasise the
knowledge based content at the expense of the text.

None the less, all these applications can be seen as
tailoring an output text, and our approach could be used
to accommodate them. This approach has particular and
obvious advantages if the systems are intended to be
delivered over the WWW.

7. Conclusion

In this paper we have described an approach to
integrating knowledge based and WWW technology to
providing individual advice through tailored documents.
We believe that the approach has potential which goes
beyond advice giving applications, and which could be
used as the model for other legal information system
tasks.
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