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Abstract: This paper provides an overview of a 'conceptual' legal information retrieval system
developed at the Centre for Computers and Law at the Erasmus University Rotterdam. This, it is
suggested, is a way of overcoming the short-comings of the basic keyword and logical connector
based automated legal information retrieval systems.

Introduction
Many recent publications on legal information retrieval agree that traditional automated systems for
this purpose do not satisfy the demands of lawyers. A multitude of suggestions have been made for
improvement. Many of these suggestion have in common that legal information retrieval systems
should be 'conceptual'. Roughly speaking this means that legal information retrieval systems should
contain more knowledge about the law and be more 'intelligent'. Wildemast and De Mulder (1992)
give an overview of attempts to build such systems. On the basis of the conclusions in that overview,
in this paper we would like to give an alternative approach to legal information retrieval that has
been developed by the Centre for Computers and Law at the Erasmus University in Rotterdam.
After reviewing the conclusions reached in the earlier article, which form our starting point, we
continue our explanation with some basic remarks on the meaning of the term 'concept'. Conceptual
models will be considered as an intermediate step between concrete systems (objects in the world of
experience) and formal models. We then state and explain our preferred definition of the term
'concept' and show how this definition can be refined or 'operationalized' and therefore made more
suitable for our specific purpose. We subsequently show that such concepts typically form a
hierarchy in which the concepts are the categories of a classification. Finally, we propose a way to
visualize our model. Visualization is particularly important if the model is used as the basis of a
computerized legal information retrieval system.

Starting point: conclusions from recent attempts to implement conceptual legal
information retrieval systems.
The methods proposed in the literature for conceptual retrieval are aimed at:


the interface with the users
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the representation of documents
the search operation (Wildemast and Mulder, 1992).

It is the interface which makes communication between the user and the computer possible. It assists
in the translation of the user's question into an actual search instruction for the computer. When the
search instruction has been carried out, it is responsible for the reproduction of the results. On the
basis of these results it is then possible to assess the relevance 6f the documents which have been
found and to reformulate the question (or the actual command) if necessary. An interface can also
assist the user in the formulation of the question (Vries et al., 1991).

Conceptual retrieval can be realized by assisting the user in (re)formulating a search request. This is
done by assisting the user in finding the right words to describe the concept and by providing the
legal context in which concepts are described.
One of the characteristics of intelligent interfaces is that the user must work with the the concepts
which have been programmed into the interface. As P. Leith (1990) and others have convincingly
argued, these concepts are not objective data but rather interpretations determined by social
circumstances. De Mulder emphasizes the fact that, unlike the physical sciences, the concepts used
are not derived from empirical observation nor, as in mathematics, are they based on explicit and
unequivocal conventions (Mulder, 1984; Mulder et al., 1989). The methods of representation are
based on the assumption that conceptual retrieval can be realized if the representations of the original
texts are based on the legal importance or legal meaning of a text. There are two categories: those
which (only) use manual methods and those which use automatic methods. Each of these categories
can be further sub-divided between reduction and interpretation approaches. The reducing approach
means that the original texts are not represented by all the words which appear in them but by words
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which reflect most adequately the (legal) contents of the text. The interpretation approach uses
methods which represent documents with the help of (legal) knowledge. The reduction methods for
representation run the risk of loss of information which might be important for a conceptual search.
The major drawback of the manual interpretation method (of knowledge representation) is that the
knowledge and concepts represented are fixed; they cannot be altered by the user. Only the opinion
of one legal expert or a group of legal experts is represented.
The search operation is the function which ensures that the concrete search instruction (whether or
not already re-worked in the interface) is carried out on the documents represented in the system.
Most search operations (for instance the well known Boolean search) make use of the occurrence of
a term rather than for example the term frequency in a document. The result of the Boolean search
operation is the answering of a yes/no question for each document as to whether the document
satisfies the search instruction. Other search operations look for a standard which indicates the extent
to which the document satisfies the search instruction. This may possibly be expressed in the form of
an estimate of probability (Salton, 1989; Bookstein and Klein, 1990).
A similar result is achieved by search techniques which make use of 'neural networks'. Conceptual
retrieval with the help of neural networks was proposed by (Belew, 1987; Rose and Belew, 1989).
The use of neural networks for searching as proposed by Belew and Rose has the advantage that no
legally fixed representation is used. This method takes into account the open-structured character of
(legal) concepts. The user is free to formulate (re formulating) his own concepts. Neural networks
and their application to law however are still in the development stage. A topic of research could be
how highly activated terms relate to legal concepts.
The analysis of the advantages and disadvantages of the techniques presented in current literature
leads to the conclusion that it would be desirable if both the method of text representation and the
interface would allow the user to define his/her own concepts. These concepts could then be more
precisely re-defined on the basis of the results of search operations or interpretations by the interface.
The system could store the user's concepts: thus becoming a 'learning' system.
The representation technique must, therefore, not only be objective but also be complete while
ensuring that the search time does not become unpractically long. A full text storage supplemented
with a combination of, on the one hand, a complete word list plus the corresponding word frequency
in each document and, on the other hand, a document list including the frequency of each word of
every document would seem to be a workable choice.
As regards the interface, it is especially important that the user can bring into the system and modify
his own concepts. We would argue that the quality of the interface is therefore the constraining
factor in conceptual legal information retrieval at present. Research efforts should concentrate in this
area. A lot more can be done. For example, in the available literature there is little mention of an
obvious method of allowing the user to make his own ideas explicit by providing examples of clearly
relevant documents which are known to him (Bookstein and Klein, 1990; Gelbart and Smith, 1991:
229.) The choice of search technique is not a crucial design decision as, given the design choices for
interface and document representation, various search techniques can be used as alternatives or
supplements to each other.
A prototype containing a very large collection of legal cases and formal legislation, operating with
techniques suggested above, is now nearing its completion at the Centre. We like to refer to it as a
learning concept processor. The documents can be looked up via the interface and are given a
relevance score using statistical techniques and indications by the user as to their relevance.
Concepts are -roughly speaking - stored in terms of sets of relevant documents, with concept names,
user name and date and time. Relationships between concepts can be traced and/or indicated by the
users. In our opinion, such a concept processor is a necessary part of a legal conceptual retrieval
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system because in law concepts do not have a fixed and objective content, but can vary from user to
user, from problem to problem and from time to time.

Concrete, conceptual and formal systems
Knowledge acquisition in empirical science as well as learning in general are both characterized as
processes of abstraction. Concepts are of a quite different kind from objects in the world of
experience (the 'real world'.): they are abstract. This means that concepts can exist in human minds
and possibly in a special 'world', the 'world of consciousness' (cf. Popper, 1973; Bruner et al., 1986),
but they cannot be observed or otherwise be a direct object of experience. We will call combinations
of concepts a conceptual system (or conceptual model if it could represent something). As a
consequence of their abstract nature, concepts as such cannot be entered into or processed by a
computer. In order to use the result of knowledge acquisition in a computer it is necessary to
construe a formal model which is a combination of mathematical or logical symbols. The two steps
leading to a formal model (concept formation and formalisation) can be graphically represented in
the following picture (fig. 2).

Over the last couple of hundred years demands have been put forward by scientific methodologists
for the construction of conceptual and formal models of concrete systems (objects or combinations
of objects of the world of experience). These demands have meant that statements which are made
within the framework of a discussion aimed at the acquisition of empirical knowledge must be
falsifiable except in so far as the content of the concepts is fixed by conventions. The concepts
involved are empirical concepts (formed according to certain procedures based on observation), or
concepts of which the content is fixed by conventions.
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As the law is not an empirical science, we do not stipulate that concept formation and formalisation
should, in all cases, be subjected to the demands mentioned above. It is, however, desirable to make
use of the results of the methodology of science as even everyday learning such as the way children
learn could be better understood and teaching could be made more effective by doing so (cf. Bruner
et al.,1986). We have applied this idea in the process of building the 'concept processor' by making
use of a notion of 'concept' that is in accordance with modern scientific methodology and a formal
model that has shown its relevance in empirical science.

'Terms' and 'concepts'; initial definition of 'concept'
Concepts should be distinguished from the terms that refer to them.
Different terms could refer to one concept, and more than one concept could be referred to by one
term. In our concept processor, the user is entirely free with respect to the terms that he wishes to
employ to refer to a (legal) concept. These terms are not used as search terms (or keywords) in our
system. In general, a user will have a more or less clear idea of the intension of the term that he uses
for a certain concept, but he will have to define his concept precisely by entering the extension of the
term into the computer.
The extension of a term is the totality of all things to which it applies (Rescher, 1969: 26). In logical
terms, it is the class or set consisting of all the things, if any, to which it applies. The extension of a
term cuts across boundaries of time: the extension of the general term 'lion', for example, includes
not only living lions, but also the lions of the past, and those of the future. The intension of a term is
the sum total of all the properties (or 'attributes') that must be possessed by every entity to which the
term can be applied. Cats, for example, may differ in many ways, but anything to which the name is
properly given will have to have certain specifiable properties: it must be a living thing, have a
backbone, nourish the young by suckling etc. Let us, for example, use the extension of a concept
denoting term to define 'concept'. Within the 'universe' of a data base of (legal) documents (cf. court
decisions) the extension of the terms that the user employs to refer to his concepts consists entirely
of documents. Therefore, we characterize 'concept' as follows:
A concept is a set of documents.
This means that in principle a user of our concept processor is required to define his (legal) concepts
by entering a list of documents in the database that he considers to be relevant. (These documents,
identified by the user as relevant to his concept, are called 'exemplars'). Consequently, the search
facility of the system will search for documents that are similar to the exemplars. In order to fulfil
this task, the program will compare the properties or attributes of potentially relevant documents
with those of the exemplars. These attributes consist of the words used in the documents, their
frequency, possibly the order in which the words appear etc.
It is outside the scope of this paper to discuss the standard that is used to decide whether and to what
extent a document is similar to the exemplars. We will suppose that the method of representation of
the documents combined with the search method applied are capable of ranking documents
according to their relevance and, furthermore, compute some measure of the probability that the
document is relevant. Those documents that are ranked at the top of the list are the ones that the user
will be interested in most. If the system comes up with a document that the user identifies as
relevant, he/she can decide to add it to the list of exemplars. The following search operation will then
be based on more information than the initial one. There is, however, also a very important use for
the documents that the system ranks highly, but that the user identifies as non-relevant.

Concept as ordered sets of exemplars and counter-exemplars
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When teaching a child the meaning of the word 'cat', we would consider it a relative success if the
child calls a dog a cat. The child may at least have learned that 'cat' refers to something living, furry,
with four legs, an animal and a pet. For a more advanced level of knowledge, however, a fair
demand would be that the child knows the difference between a cat and a dog. In order to teach this
it is helpful if the child could be confronted with a dog and learn that this is not a cat. If we would
just show a large dog to the child, it is not unlikely that it would still regard a small dog to be a cat.
This means that in order to obtain a more precise notion of concept, it is important to have 'counter
examples' that are very similar to examples of a cat. Translated to the problem of learning the
meaning of a legal concept by the concept processor, it is important that is has at its disposal a set of
counter exemplars of documents that are as similar as possible to the members of the set of relevant
documents.
It is for this reason that although possibly for the initial stages of learning the system could compare
the set of exemplars to all other documents in the total set, it is necessary that the user can provide
the system with a set of counter exemplars that are as similar as possible to the exmplars of relevant
documents. Typically, the user would inform the system that documents that are put forward as
candidates for relevant documents are in fact counter exemplars. These non-relevant documents
would 'teach' the system the finesses of the concept the user has in mind.
Let us consider a situation where a user is searching for documents concerning the concept 'eyewitnesses as evidence in criminal cases' in a case-law data base. The user provides the
system with some exemplars of the subject. The system compares the exemplars to all other
documents and it is likely that, along with relevant documents, it will come up with documents that
deal with criminal evidence in general as well as the use of eye-witnesses evidence in civil law cases.
Both kinds of non-relevant documents will be taken into account as counter exemplars for the next
stage of the search making a crucial difference to the final result. Therefore, a more precise
definition of concept is desirable for use in the concept processor. The former definition 'a set of
documents' should be refined to:
A concept is an ordered pair of sets of documents consisting of exemplars (of relevant
documents) and counter exemplars (a set of non-relevant documents that are as similar
as possible to the relevant documents).
A concept can be referred to by a term that indicates the membership of the first set of the pair,
possibly by expressing its intension. For example: '(documents that contain) civil law (cases)'.

The hierarchical structure of a conceptual system: categories
Our reasoning leads to a further conclusion. In order for a child to learn the difference between a cat
and a dog, it is helpful if the child knows about furry animals, or possibly about pets. This means that
concepts are part of a hierarchy or classification (cf. Rescher, 1969: 48) and are learned and clarified
by their use. Which of the several possible hierarchies (e.g. 'furry animals' or 'pets' as the broader
concept) would lead to more effective learning is, of course, dependent upon the aim of the learning
process and the child in question, but probably more important is the clarity of the concepts (or
'categories') that form the hierarchy.
An example would be a set of documents dealing with court cases using eye-witnesses in evidence in
criminal law trials, and the set of counter exemplars consisting of documents about evidence in
criminal law, but not about eye-witnesses. The hierarchically higher category would be 'evidence in
criminal law'. The set of exemplars would consist of both exemplars and counter exemplars of the
lower concept, and the set of counter exemplars would consist of documents dealing with cases
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about procedural criminal law, but not about evidence (See Figure 3).
This example provides a possible alternative hierarchy as well. The set of exemplars could again
consist of documents dealing with court cases about the use of eye witnesses in criminal law trials,
but the set of counter exemplars would contain documents about the use of eye-witnesses in cases
other than criminal law cases. This shows that for the success of a search actvity it would be
important to use the most appropriate hierarchy of concepts. For in the second example the
hierarchically higher category would be 'criminal law and non criminal law cases dealing with eye
witnesses', for which counter exemplars would be easy to find as they would form a large group, but
they would probably not be very similar to the relevant documents. This means that the concepts
'evidence' and 'procedural law' would be necessary for a succesful search. Note that the next higher
concept ('criminal law and non criminal law cases' could already cover the whole 'universe' of the
data base (unless the database dealt with documents other than legal cases).
Finally, our initial definition of concept itself is an example of the use of an hierarchy. Objects
within the extension set of any concept introduced by a user will be documents. Therefore, we
characterised 'concept' as a set of documents rather than things or objects.

Visualisation of the model
As the 'concept processor' is meant to be part of the user interface of a computer program and,
furthermore, the amount of information to be processed is large it is of the utmost importance that
understandable visualisations can be created. The use of a concept of 'concept' taken from set theory,
enables such a visualisation. The graph in fig. 3 shows a so called Venn-diagram which provides a
clear picture of the hierarchy of concepts. The broader concepts, i.e. the ones 'higher' in the
hierarchy, are shown as larger ellipses. Larger ellipses correspond to larger extensions and simpler
intensions.
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On the basis of our hypothesis, that the system is capable of ranking documents according to their
relevance, it is possible to draw even more interesting graphs of the relationships between the
concepts as well as the position of individual documents. Suppose that a user is looking for
documents about 'eye witnesses in criminal law'. Within a previously selected set of documents the
user has indicated a number of exemplars and counter exemplars. On that basis, the computer has
calculated a measure of the probability that a document is relevant. In fig. 4 all the documents under
investigation have been drawn parallel to the x - axis, each rectangle representing a document.
Unfortunately, on the basis of this picture it would be hard to decide where to 'draw the line' between
relevant and irrelevant documents.
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The picture of fig. 5 is much clearer. In this case for the same set of documents a measure for the
probability of relevance with respect to another concept, namely 'evidence' has been computed. The
documents are ranked along the y - axis in this case.

In fig 6, finally, both dimensions are combined. Apparently, if the cases (probably) dealing with
evidence are singled out, there are two rather clear clusters of documents. Similar curves as in fig. 3
could be drawn around these clusters in order to obtain a Venn diagram.
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In order to obtain a clearer picture, the user has to introduce to the system more knowledge about the
subject. He can either add more exemplars and counter exemplars, or introduce a new category. If
the knowledge has some empirical relevance to the content of the documents (as 'perceived' by the
system on the basis of the user's information), the documents will show up as clusters rather than as a
shapeless group or line.

Conclusion
The paper was based on a conclusion reached in a former article: that for conceptual legal
information retrieval a system should have a user interface which enables the user to define his own
concepts. We called this facility a 'concept processor'. It should be able to extract a maximum of
information from the user, and be able to store this information for later use. It should also be
flexible enough to be able to deal with a variety of concepts and with changes to existing concepts
over time. Furthermore, it would be desirable if the system could help the user to define clear
concepts, i.e. it should make use of a notion of 'concept' that is consistent with the insights of
contemporary scientific methodology and those of cognitive psychology.
Set theory provides such a notion of 'concept'. 'Concept' was characterized as a 'set of objects' and in
our subject of conceptual legal information retrieval, consequently operationalized as a 'set of
documents'. Further investigation led to a more refined definition of concept, namely 'an ordered pair
of sets of documents'. The first set of the pair consists of (exemplars of) relevant documents and the
second set consists of counter exemplars (exemplars of non relevant documents) that are as similar
as possible to the relevant documents.
For reasons of effectiveness and efficiency of the searching it would be desirable to be able to limit
the search to the set of all potential exemplars and counter-exemplars. Exemplars and counter
exemplars together form another concept. For this common concept, which would typically be
'higher' in an hierarchical order of concepts, counter exemplars could be found in turn. Thus a
hierarchy of concepts (or 'categories', or 'classes') could be built. Alternative hierarchies could be
built to obtain the same result in searching for the desired documents. We would like to put forward
as a hypothesis that a clear and detailed hierarchy produces faster and more unequivocal results.
Thus by using the system the user would not only enable the system to 'learn', but he would also
clarify his own concepts and, therefore, possibly increase his knowledge, in addition to what he
could learn from the end result of his search activities.
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The use in this model of clear and formalized concepts in general and set theory in particular,
enables a clear means of visualisation. This is an important part of the user interface and the system
as a whole as it can help the user define concepts in the most effective way; a way in which the
hierarchy of concepts has the clearest image.
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