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Ahstract. There has heen mnch talk of the need to build intermediate models of the expertise
required preparatory Lo constructing a knowledge-based systern in the legal domain, Such models
offer advantages for verification, validation, maintenance and reuse. As yet, however, few such models
have been reported at a useful level of detail. In this paper we describe a method for conceptualising
legal donains = well as its applicaiion 1o a substantial fragment of the Dutch Unemployment Benefits
Act (DUBA).

We first discuss the intermediate models (called expertise models), then present a three-stage
method for their construction, drawing on the COMMONKADS work in knowledge acquisition.
conceptual models of statule law, and the KANT method of knowledge analysis. Subsequently, we
describe how these techniques were applied to the DURA, and provide detailed examples of the
resulting model. Finally, conciusions on the framework and guidelines are given as well as means of
recording and presenting the various design choices.
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1. Introduction

As experience with constructing legal knowledge-based systems (LKBS) has grown,
it has become increasingly evident that their disciplined construction requires that
we first build a model of the knowledge to be incorporated at a level higher than
that of executable code. Originally there were hopes that the declarative nature of
the languages used to build £.XBS would enable a transition from source knowledge,
whether in the form of texts or elicited from an expert, to executable code with
no intervening steps. But these hopes proved false; transformation into executable
code requires a number of decisions to be made: selection, interpretation, choice of
entities and attributes, level of abstraction and the like, and it is important that thesc
decisions be recorded explicitly, rather than needing to be reconstructed from the
code. The need for proper design and documentation is present for any properly-
engineercd system, whether an LKBS or a conventional system. It is now usual to
attempt to produce intermediate models of the systems (cf. the idea of building
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a knowledge-level model (Newell, 1982) preparatory to building a symbol-level
model). In the COMMONKADS method (Breuker and Van de Velde, 1994), which
inspires much of the work described in this paper, the intermediate model is termed
the “expertise model”. Advantages of an expertise model include:

o Verification and Validation (V&V): For a full discussion of the role of such
an intermediate model in these important processes, see Vermesan and Bench-
Capon (1995). Here, we will say only that the kind of V&V that can be
performed on the actual representation reduces to a set of checks for internal
coherence of the model; identifying redundant rules, dead-end rules, sets of
conditions that cannot co-obtain in the model, and the like. While these “anom-
alies” can identify possible errors in the model, these errors must always to be
referred buck o the expert 1o see i there really is a problem. In the absence of
an explicit intermediate model, therefore, appeal has to be made to the model
implicit in the head of the expert. Since this is implicit, the model cannot
be guaranteed to be itself consistent and coherent. Thus an exphcit model 18
desirable as providing an objective standard against which the V&V activities
can be performed.

o Maintenance: The case for an intermediate model to support this activity is
made in works such as Coenen and Bench-Capon (1993) and Bratley et al.
(1993), Essentially the argument here emphasises the particular importance
of adaptive maintenance as against corrective and perfective maintenance
for LKBS. This being so, it is typically changes to the source knowledge
which require changes to the system, and thus it is cssential that there 1s a
very clear relationship between the sources and the code to be maintained.
In the executable model it is often impossible to sustain this relationship.
Moreover, when maintaining the system, the maintainer must have access 1o
the design choices of the sort mentioned in the first paragraph of this paper,
if the maintenance work is to be consistent with these choices. Again, these
choices are better made explicitly available than inferred from the code itself.

e Reuse: This topic, discussed in Oskamp (1993), is the main concern of Visser
(19954). Since there is a very great invesfment in constriicting a knowledge base
for an LKBS it is important that as much mileage as possible be obtained from
it. Thus, we want to reuse the knowledge base constructed for one application
in another application in the same domain. With regard to executable code, this
is often very difficult, since the knowledge will have been selected, represented
and optimised for a particular task, assuming that it is to support that task as
etficiently as possible. The aim in building the intermediate model is to provide
a task-neutral representation, which can then be customised if necessary to
support particular tasks, effectively separating the reusable knowledge from
the task-specific knowledge.

Although now widely seen as desirable, there have been as yet few detailed
attempts to hnild substantial models of this sort in the legal domain reported.
Only through such experience will the problems and a method for attacking them
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emerge. In order 1o make some experience available, in this paper we describe the
construction of an expertise model for a particular picce of legislation; Articles |
through 29 of the Dutch Unemployment Benefits Act (DUBA). In doing this we
mtroduce a three-stage method found to be effective, and draw attention to some
of the particular problems and issues that arose. It should be recognised that the
purpose of following the method is not to build a system which has a functionality
different in kind from what can be achieved by other development methods, or
even using no development method. The aim is rather to improve the quality of the
resulting software, so that it is more capable of verification and validation, morc
maintainable, and capable of reuse in other applications.

A key stage in the development of an expertise model is deciding on the entities
and relations to be distinguished in the model. In general, such decisions can be
made from different perspectives, resulting in different conceptualisations of the
domain (and hence in different expertise models). Following Gruber (1992) we
refer to an explicit conceptualisation of a domain as an ontology. The idea is to
provide a knowledge level description of the terminology that eventually will be
used to cxpress the domain knowledge (Van Heijst, 1995). The method introduced
in this paper can be seen as an ontological analysis in which we gradually work
towards a (formal) ontology for the domain under consideration.

In the remainder of the paper, we first describe the domain (Section 2), then
the method (Section 3). Next we discuss each stage of the method by applying it
to the DUBA (Section 4), we provide a brief discussion on the ontology and its use
(Section 5), and finally we make some concluding remarks (Section 6).

2. The Domain: Dutch Unemployment Benefits Act (DIRA)

The particular Act on which we focus is the Dutch Unemployment Benefits Act,
as 1ssued in November 1986, This legislation is thought to be representative of
the sort of legislation for which LKBSs have been constructed (Van Kralingen
1995). It contains several different types of norms and acts, makes use of time
related concepts, and has certain open-textured concepts, for instance, relating to
the notion of “suitable employment”.

The Act comprises cleven chapters, each divided into several parts, which divide
into paragraphs, which in turn are divided into articles, which divide further into
sections and subsections. Altogether there are 137 articles. Here we concentrate
only on the first two chapters, and in particular articles 1 through 29. This part
addresses three issues:

I. Descriptions of legal concepts (articles 1-14): these articles set out some of the
central concepts used by the Actincluding the notions of emplovyee, relationship
of employment, employer, and wage per day.

2. Requirements for entitlement to unemployment benefit (articles 15-21): these
articles sef out the conditions that must be satisfied if unemployment benefit is
to be awarded. Chief amongst these are that the employee must be unemployed,
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and must have worked for 26 weeks in the last 12 months. Also contained here
are certain exceptions to entitlement, and the conditions for determining when
the entitlement starts and ends.

3. Effectuation of entitlement (articles 22-29): these articles set out what must
be done if a person who is entitled to the benefit is actually to receive it.
For example, the employee must not become culpably unemployed, and must
be making a sufficient effort to obtain suitable employment, The articles also
describe the sanctions that can be applied if these conditions are not met,
including reducing the amount of the benefit, or withholding it in full.

The open-textured concept of suitable employment is central to the DUBA. It is
important that we have an example of an open-textured concept since the treatment
of open texturc presents particular problems for an LKBS. Essentially there are three
approaches: at one extreme the concept is treated as primitive and left for resolution
to the unaided user, while at the other extreme some attempt is made to reason
about the concept. The most usual course, however, is 10 attempt o supply soie
explication of the concept based on previous decisions and commentaries. This may
involve providing sufficient conditions for its applicability and its non-applicability,
or the identification of features which argue for and against its application. We
adopt the last approach. The concept of suitable employment has been widely
discussed, and now there is a reasonable consensus on its meaning. In particular
de Wildt (1993) presents a model derived from previous decisions which can be
used to simulate decisions, essentially based on the identification of six categories
of factors, some pro and some con, which can be considered together to come fo
a decision. We follow this model in our work, Some factors are decisive: thus if
the wage offered is below the minimum, the employment cannot be considered
suitable, whereas others, such as the educativnal level of the employee, are only
influences on the decision, and are assigned some kind of weight in the model,
allowing them to be considered with other similar factors.

As can be seen from this brief description, the selected fragment of legisiation is
substantial, relatively complete in that it can form the basis of several tasks suitable
for an LKBS, and representative of the sort of legislation which has formed the basis
of many LKBS projects.

3. Thc Mcthod

In building our model we drew principally on three different pieces of research;
CoMMONKADS (Aamaodt et al, 1992; Wielinga et al., 1992), which supplies the
overall idea of an expertise model and what it contains; a theory of frame-based
conceptual models of statute law (Van Kralingen, 1995), used to supply a generic
ontology of the Icgal domain; and KANT (Bench-Capon and Coenen, 1992), used to
determine the vocabulary with which to instantiate the domain model. We discuss
each of these strands in this section.
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2.1. THE EXPERTISE MODEL OF COMMONKADS

The expertise model of COMMONKADS consist of two parts: application knowledge
and problem-solving knowledge. Below, we deal with each in turn.

3.1.1. Application Knowledge

A principal attraction of the COMMONKADS expertise model is that it enforces
a clear separation between control knowledge and domain knowledge, requiring
independent descriptions of each. Thig ts vital for our purposes since the com-
pilation of domain and control knowledge is a major drawback of symbol-level
models. The application knowledge is meant to include all the knowledge required
for solving problems in the domain. Within this, three categorics are distinguished:

1. Task Knowledge;

2. Inference Knowledge; and

3. Domain Knowledge.

Task knowledge, which together with the inference knowledge makes up the
control knowledge of the expertise model, specifies how the problem-solving goals
can be achieved. Tasks may be primitive tasks, or composite tasks, built up from
primitive tasks. Primitive tasks are linked onto inferences. Each task has a task
definition which specifies what the task can bring about, and a task body which
describes the steps by which this can be achieved.

The inference knowledge specifies the primitive reasoning steps that can be
performed. Each inference establishes a relation between entities drawn from the
domain knowledge (see helow). These are the only knowledge entities that can
directly use the domain knowledge.

Domain knowledge comprises three components (Wielinga et al., 1992); a
domain ontology; a case model;, and the domain models. The domain ontology is an
explicit conceptualisation of the domain (Gruber, 1992). It defines the vocabulary,
typology and taxonomy with which the case and domain models can be specified.
Within COMMONKADS there is a conceptual modelling language, CML, which
provides three constructs: objects (atomic and constructed), relations, and value
scts,

The case model is a structured description of the dynamic data related to a case,
and includes the initial case data (available before the reasoning commences)
intermediate data (derived during the reasoning process) and the case solution
(which is the ultimate result of the reasoning process). All of these are specified
using the domain ontology.

The domain models are coherent sets of expressions, again specified using the
domain ontology, which describe the domain from a particular perspective, such
as its causal relations, or its components.
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3.1.2. Problem-Solving

This part of the expertise model comprises problem-solving methods and strategic
knowledge. Problem-solving methods specify the candidates which could be used
to satisfy a certain class of task definitions. Strategic knowledge is used to select
a relevant method from the available problem-solving methods. This part of the
expertise model is less fully elaborated in the writings on COMMONKADS. Partly
as a result of this lack of clear guidelines we did not, in fact, specify this part of
the expertise model, and hence our expertise model of the DUBA consists only of
the application knowledge: task, inference and domain knowledge.

3.2. VAN KRALINGEN'S CONCEPTUAL FRAME STRUCTURES

CoMMONKADS is a domain-independent methodology, and in consequence, the
mechod does not supply very much detailed support for particular domains. In
particular the ontology needs to be extended for the domain under consideration.
Some work has been done on this in law (Valente, 1995), but it is not sufficiently
established to be immediately useful to us, We theretore required a set of domain
specific structures for modelling the legal domain. For this we turned to Van
Kralingen’s work (1993).

Van Kralingen identifies three basic entities to be found in legal systems: norms,
acts and concept descriptions. Each of these are provided with a frame structure
specified at a conceptual level. Although frames have heen used before in Al and
Law, for example by Rissland and Ashley in their hypo system (Ashley, 1990),
they have typically used them to model only cases. Van Kralingen’s work offers the
prospect of gaining the advantages of such a structurcd object representation for all
the entities in the legal domain. Moreover, it seemed suitable for our purposes since
it provides a means of structuring the domain in a way customised to law and it
provides detailed schemes — firmly based on legal theory — of the entities relevant 1o
our domain. The frame structures are useful both to guide the knowledge engineer in
acquiring knowledge, and to provide a framework enabling the knowledge acquired
to be assimilated. The slots of the frames identified show what information is
required, and hence will identify potential gaps during the knowledge elicitation
process, so as to drive further elicitation. When the knowledge is obtained, it is
used to complete the identified structures. We will briefly discuss each of the three
basic catities in turn.

3.2.1. Norm Frames

Norms are the general rules, standards and principles of behaviour that subjects of
law are enjoined to comply with. They are statements to the effect that something
ought to, may. or can be done. Norm frames comprise the following slots:
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Norm identifier: A point of reference for tha norm

Norm type: Either norm of ¢onduct or norm of competence.
Promulgation: The source of the norm.

Scope: The range of application of the porm.

Conditions of application:  The circumstances under which the norm is applicable.
Subject: The person or persons to whom the norm is addressed,

Legal modality:
Acl identifier:

Either ought, ought not, may or can.
A reference o a separate act description.

3.2.2. Act Frames

Acts represent the dynamic aspects which effect changes in the state of the world.
There are two types of acts: events and processes. Events represent an instantancous
change between two states, while processes have duration. Act frames comprise
the followng slots:

3.23.

Act identifier:
Promulgation:
Scope:

Agent:

Act type:
Means:
Manner:

Temporal aspects:

Spatial aspects:
Circumslances:

Cause:

Aim;

Intentionality:
Final state:

A puint of reference for the act.

The source of the act description,

The range of application of the act description.

Either an individual, a set of individuals, an aggregate or aconglomerate.
Both basic acts and acts that have been specified elsewhere can be used,
Material objects used in the act or sub acts (¢.g., a gun).

The way in which objects have been used or sub acts have been per-
formed (e.g., aggressively).

An absolute time specification {e.g., on the first of August, on Sundays,
at night, ete, but not: during a fire, after the King dies, ctc).

A specification of the location where the act takes place (c.g., in the
Metherlands, in Leiden, on a train).

A description of the circumstances under which the act takes place (e.g.,
during a war).

A specification of the reason(s) to perform the action (e.g.. revenge).
The goal visualised by the agent {e.g., with a view to unlawfully appro-
priate an object).

The state ol mind of the agent (e.g., voluntary).

The results and consequences of an action (e.g., the death of the victim).

Concept Frames

Concept frames deal with the meanings of the concepts found in the domain. They
may be definitions or deeming provisions and can be used 0 deteninine definitively
the meaning of a notion, either by, as in the case of the former, providing necessary
and sufficient conditions, or, as in the case of the latter, establishing a legal fiction.
Another type of concept is the factor, used to model open textured concepts. A
factor may either establish a sufficient condition, or indicate some contribution
to the applicability of the concept, as discussed in Section 2 above. Finally, we
may have meta concepts which are provisions governing the application of other
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provisions. Concept frames comprise the following slots:

Concept: The concept 1o be described.

Concept type:  Either definition, deeming provision, factor or meta.
Priority: The weight assigned to a factor.

Promulgation:  The source of the concept description.

Scope: The range of application of the concept description.
Conditions: The conditions under which a concept is applicable.
Instances: An enumeration of instances of the concept,

3.3, INSTANTIATING THE DOMAIN MODELS USING KANT

Van Kralingen (1995) provides us with an explicit conceptualisation of the domain,
which we use as the basis of our domain ontology. What is now required is a way of
instantiating these frame structures so as to produce the domain models. To do this
we must identify the specific vocabulary for our detailed domain: the predicates
and constants that we will use. The method used to achieve this is based on
the Knowledge ANalysis Tool (KANT) as described by Bench-Capon and Coenen
(1992).

KANT provides an analysis method to move from a (legal) document to a hier-
archy of classes, identifying the attributes for each class and the values that each
attribute can take. The method proceeds through the construction of a series of
structured English notes each recording a step in the analysis. These notes are
termed “I'reestyle” structures.

The first step 1s to identify the elements of interest in the domain, In particular,
the analyst passes through the source documents marking the entities found in
them, the attributes ascribed to those entities and any tests that are applied to them,
Tests, such as “is age greater than 607" are valuable indications of the values that
are given to the attributes. The attributes and tests for each entity are collected
into a Freestyle structure, the “Tests-On-Objects” (TO0) structure, Therewith, we
effectively produce a list of the various data, initial, intermediate and final, which
are reguired by the case model.

The next step comprises the creation of the Entity-Attribute-Value structure {(or
EAV structure), which is a set of the Entity-Attribute-Value triples. To this end, the
analyst collects the possible valucs that the attributes (of the entities) can take. The
EAV triples represent the expressions that are required to specify the rules and data
of the domain.

The following step is to organise the EAV triples into a class hierarchy, The
principles governing the organisation is that a sub-class must have all the attributes
of its super-class, and may have additional attributes, and that a range of values
for an attribute can be contracted in a sub-class but not expanded. This ensures
that sub-classes are strict specialisations of their super-class, In this step we also
finalise the attributes that entities can have, and the possible values they can take, by
bringing what we have produced into line with the above principles, and sometimes
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by secking external information. This is impertant both as a way of tightening up
on the definitions that we use, and of identifying some implicit knowledge. For
instance, the only explicit test on the attribute “sex” to be found in the legislation
may be to see if someone is female. It may, however, be important to record that this
attribute can also take the value “male”, and no other value; or that it can take the
values “male” or “neuter” and no others. One of these choices will be appropriate
in the context, and needs to be recorded. Similarly if we have the tests “is age less
than 1877, “is age greater than 607 and “is age greater than 65?7 we could say that
age is an integer in the range at least 17 to 66. We need, however, to find out what
the appropriate range really is: in this case O to 150 may be chosen. The choice here
does however have implications, for example in the validation of data, and in the
consequences that can be drawn from a negative angwer to “is age less than 1877

At this point we will have a tightly defined vocabulary for the domain which
will enable us to instantiate the frame structures. The method ensures that the
vocabulary contains only those entities and their attributes that play a role in the
sources from which they have been derived, and that their values are crisply defined
so as to allow for the expression of the predications found in the sources, and so as
to be tree from any imphcit assumptions as to what the possible values for these
attributes might be.

4. Applying the Method to the DUBA

In this section we discuss how the method described above was applied to the DUBA.
We describe the process by considering each of the three techniques introduced. As
we go we will highlight the particular problems and issues that arose, and say how
they were resolved. This section will contain a high degiee of detail: we believe
this is necessary both to give an impression of the depth to which an analysis must
go, and because it is at the most detailed level that the sharpest tests for the method
are presented.

4.1. IDENTIFICATION OF DOMAIN KNOWLEDGE

The key first stage is to identify the knowledge that we wish to include as domain
knowledge and to distinguish it from the knowledge we wish to include as control
knowledge. In particular we must examine the legal knowledge contained in our
chosen fragment of the DUBA to consider how it is best apportioned between these
Ltwo knowledge Lypes.

An obvious answer, tradittonal when modelling legislation, is to consider all
the information in the legislation to be domain knowledge: after all the legislation
is, in some sense, the domain of the application. Closer inspection of what 18
actually done, however, reveals that matters are less simple. In the seminal paper
on the formalisation of the British Nationality Act (Sergot et al., 1986), not all the
legislation was in fact formalised. The parts not formalised:
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“consist mostly of descriptions of amendments to other Acts, repeals, offenses
and proceedings related to them, and decisions involving exercise of descrip-
tion by the Secretary of State™.

Thus even in this work, which set out to be a formalisation of the Act, some
of the legislation is found not to require inclusion as domain knowledge. If we
are to propose a systematic methodological approach to formalising legislation,
however, it is necessary to characterise the legislation that should be excluded from
the domain knowledge, so that its inclusion or exclusion is not simply a matter of
Judgement by the modeler. Even morc important is that we identify knowledge
that is properly excluded from the domain knowledge, but which requires inclusion
as control knowledge.

In what follows we argue that the legislation dees contain information best
regarded as control knowledge, and how this may be recognised.

4.1.1. Defining Control Knowledge

Solving a problem is performed by a series of problem-solving actions (e.g., invok-
ing a procedure, deriving new information from the knowledge base, acquiring
data). In general, at each point in the problem-solving process a choice of problem-
solving actions is available. Following Davis (1980), we distingnich three phases
with respect to the invocation of a {problem-solving) action*:

L. identification of candidate actions (collecting the set of actions that can be

performed);

2. conflict resolution (selecting an action from the set of possible actions);

3. execution (the execution of the selected action).

The problem of selecting an action in the conflict-resolution phase is called the
control problem (ct. Hayes-Roth, 1988, p. 505). Providing a strategy for making a
selection is referred to as solving the control problem; the knowledge used to solve
the control problem is called control knowledge (Clancey, 1986, p. 4). We note, that
if the action can be executed by the system itself (instead of by other agents), then
control knowledge is an instance of meta-knowledge. As a consequence, reasoning
about such control problems is meta-level reasoning (cf. Davis, 1980).

To identify control knowledge in legal texts, we have to identify problem-solving
actions. Moreover, there should be knowledge about selecting a problem-solving
action from a set of possible problem-solving actions. Following Franken (1988)
we assume legal texts to consist of legal rules (legal rules can be any kind of
lext [Tagment, such as norms, articles, sections, concept descriptions}. A problem-
solving action is assumed to be the application of such a legal rule (e.g., drawing
a conclusion using this legal rule), or the examination of a set of legal rules. We
can now state that the identification of control knowledge in legal texts involves

* We use a slightly different terminology. In particular, we avoid the term knowledge source
because this term was also used to denote primitive inferences in KADS-I. Davis (1980} uscs the
term in a more general way {¢.g., procedure, infercnce rule, theorem),
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identifying legal rules as well as the knowlcdgﬁ about selecting a legal rule from
a set of legal rules. In other words, we focus on those control problems in which
there is a choice between the application of different legal rules.

4.1.2. Control Knowledge in Legal Texts

Our discussion of control knowledge in legal texts concentrates on what we propose
to call normative control knowledge, denoting legal knowledge which in some way
obligates the user of the legal text {e.g., a judge) to solve control problems in a
predefined way. For instance, to sentence a suspect, it is required that the charge
is proven (obligating the judge first to determine whether the charge is proven,
and then to find an appropriate sentence). We do not discuss forms of control
knowledge in which the user of the text may choose how to solve the control
problem without there being a legal obligation to do it in that particular way (for
such control problems see, for instance, Van Kralingen and Visser, 1991, Groendijk
and Oskamp, 1993). Below, we discuss two types of normative control knowledge
in legal texts, namely control knowledge in: (1) procedural norms of competence,
and (2) conflict-resolution knowledge.

4.1.3. Procedural Norms of Competence

The first type of control knowledge in legal texts is contained in procedural norms
of competence (Van Kralingen, 1995). These norms state such things as who is
empowered to perform certain actions, which preconditions must be satistied before
an action can be applied, and the like.

We note that norms guiding the behaviour of people in society have different
normative functions (e.g., Hart, 1961; Brouwer, 1990) and that one of these norma-
tive functions deals with the control of the creation and application of other legal
rules, These norms are norms of competence; they detail the manner and form
in which the conferred power is to be exercised (Hart, 1961, p. 28; Van Kralin-
gen, 1995), The procedural norm of competence (henceforth: PNC) is a special
kind of these norms, namcly, the norms of competence which control the creation
and the application of other legal rules by prescribing legal procedures. Some of
these procedural norms of competence comprise control knowledge. This is argued
below.

A PNC defines one or more intermediate steps which a norm subject has to take
in order to reach a certain legal goal. Possibly, one or more of the intermediate steps
can be achieved only through the application of {other) legal rules (e.g., deriving
intermediate legal conclusions). This possibility leads to the distinction between:

(a) ohject-level PNCs, and
(b} meta-level PNCs.
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Below, we define these types of norms and illustrate that the second type of
norm, in contrast to the first type of norm, comprises control knowledge.

(@) object-level PNCs are PNCs that can be performed without invoking other legal
rules. For instance, when the Social Insurance Board wants to change some direc-
tives, then according to article 125 of the DUBA, an intermediate step should be
the announcement of the change in an official newspaper. Although these object-
level norms describe a flow of control through possible actions, the actions do not
involve the invacation of legal riles. Tn other words, the set of possible problem-
solving actions does not contain an action that requires the invocation of a legal
rule. Therefore, this kind of PNC does not comprise control knowledge according
to our definition, since the satisfaction of the precondition can be recorded as a
fact, rather than needing to be deduced from the other legal rules (and so, they say
nothing about the order in which other legal rules should be applied).

(b) meta-level PNCs are PNCs that do require other legal rules to be invoked. An
example can be found in the Dutch law of criminal procedure. In article 350 of this
statute it 1s stated that the following succession of questions needs to be answered
before a person can be sentenced:

{350-1) are the facts described in the charge proved?

(350-2) do the facts described in the charge yield an offence?

(350-3) is the offender punishable? and

(350-4) what punishment or measure has to be imposed?

As will be clear some of these intermediate steps require other legal rules to be
applied (e.g., 350-2 requires examination of the offenses described in the Dutch
Criminal Laws). Because the problem-solving action that invokes article 350
involves invoking other legal rules, the article is considered to contain control
knowledge.

If we make an expertise model of a statute with PNCs, then these norms should
be specified. Object-level PNCs do not comprise control knowledge, and, hence,
can he specified as domain knowledge. With respect to the meta-level PNCs we
are faced with a dilemma. On the one hand, norms derived from legal texts must be
specified as domain knowledge. On the other hand, these norms comprise control
knowlcdge, sincc they impose an order in which things must be done, and should
therefore be specified as control knowledge (in terms of a COMMONKADS expertise
model). Note, that whenever a meta-level PNC is specified as control knowledge,
the norm cannot be breached by the system. The system just enforces the norms by
performing the prescribed problem-solving actions. This can both be a desirable
feature (e.g., In case the system has to determine one’s entitlement) as well as a
non-desirable feature (e.g., in case the system should be able to monitor whether
an institution complies with legal procedures).

Our dilemma has a pragmatic solution with respect to the DUBA In that meta-
level PNCs do not occur in this statute. We note that the DUBA does contain several
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PNCs, for instance, in articles 111 through 127, All these norms are in fact object-
level PNCs because the intermediate steps defined in these norms do not require
other rules to be invoked (that is, not in our fragment of the DUBA). Hence, we find a
practical solution for our dilemima: our legal texis do not contain control knowledge
in the form of (meta-level) PNCs. However, in the general case, the question will
need resolution, since this pragmatic solution will not always be available,

4.1.4. Conflict-Resolution Knowledge

The second form of control knowledge in legal texts is found in what we refer to as
(legal) conflict-resolution knowledge. By this we mean the legal knowledge used
to discriminate between conflicting conclusions derived from different legal rules.
Here, we illustrate that with respect to this knowledge the same dilemma arises as
with procedural norms of competence. Although the knowledge is for a large part
contained in legal texts it is to be considered control knowledge according to the
definition given above.

We discuss the dilemma by first defining more precisely what is meant by a
conflict and by conflici-resolution knowledge. After this, we illustrate that conflict-
resolution knowledge is contained in legal texts. In particular, we show the potential
conflicts that may arise from the DUBA and the knowledge used to solve these
conflicts, This leads to a distinction of conflict-resolution knowledge into two
parts. Then, we show that conflict-resolution knowledge is an instance of control
knowledge, thus yielding a dilemma. Finally, we resolve the dilemma by choosing
what part of the conflict-resolution knowledge is modelled as domain knowledge
and what part is modeiled as control knowledge in the expertise model.

4.1.4.1. Defining a Conflict and Conflict-resolution Knowledge

A common technique in drafting legislation is to state a general rule, and then refine
the rule by stating some exceptions which lead to a different conclusion. Were both
the general rule and the specific rule to be applied, a contradiction would result.
In fact, no contradiction arises in practice, since only one of the rules will be
applied. However, the potential for a conflict arises and we need conflict-reselution
knowledge to determine which rule is to be applied, so that the conflict can be
avoided.

Here, we define a conflict as a state in which there are two conclusions which,
from a legal point of view, cannot be or remain true during the rest of the reasoning
process (cf. Aamio, 1987, p. 113). According to this definition, the conclusion from
a rule, and the conclusion (from another rule) that the former rule is not applicable
is considered a conflict. Also, there is a conflict if two rules give incompatible
values for an attribute, e.g., ‘tweive years of imprisonment’ and “fifteen years of
imprisonment’ (example from Prakken, 1993, p. 30).

Conflicts can be dealt with by preferring one of the conclusions. This requires
knowledge on the preference relations between the conclusions (or on the rules
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that were used to derive the conctusions). This knowledge 1s, for instance, required
to determine that if there 18 a conclusion that a rule is not applicable then this
conclusion is to be preferred over the conclusion of that rule. The knowledge that
1s used to solve conflicts, that is, to prefer one of the conclusions, is here referred
to as conflict-resolution knowledge.

Conflicts and Conflict-Resolution Knowledge in the DUBA

Legal texts are stated in such a way that conflicts (as we defined them) frequently

occur (cf. Thornton, 1987). Because most of these conflicts are anticipated by

the drafter of the legal text (e.g., exceptions to rules) there apparently must be
conflict-resolution knowledge available in some form. So far, we did not elaborate
on the appearance of this conflict-resolution knowledge in the legal texts. Below,
we tllustrate that conflict-resolution knowledge is partly contained in legal texts.

We examine the DUBA for {potential) conflicts and discuss the related conflict-

resolution knowledge. We do not consider conflicts that can arise as a result of

the introduction of new (fragments) of ruling (such as conflicts between older and
newer versions of legal rules).

To 1dentify conflicts in the DUBA we use the definition given above. We identify
pairs of legal rules of which their conclusions cannot be or remain true from a legal
point of view. These pairs arc listed below. For reasons of brevity we list only one
example of pairs of legal rules that cause each of the conflicts (other pairs of rules
that yield the same conflicting conclusions are left out). This yields the following
six cases {we assume these conflicts are the only contlicts that can occur):

(cl) conclusion ‘employee’ (derived, for instance, from article 3 section 1) and
conclusion ‘not an employee’ (dertved, for instance, from article 3, section 23;

(c2) conclusion ‘relationship of employment’ (derived from article 4 section 1)
and conclusion ‘article 4 section | is not applicable’ (derived from article 4
section 2);

{c3) conclusion ‘relationship of employment’ (derived, for instance, from article 4)
and conclusion ‘no relationship of employment’ (derived, for instance, from
article 6);

(c4) conclusion *entitled to benefit’ (derived from article 17) and conclusion ‘arti-
cle 17 is not applicable” (derived from article 18);

(¢3) conclusion ‘entitled 1o benefit (derived, for instance, from article 17) and
conclusion ‘not entitled to benetit’ (derived from, for instance, article 19);

(c6)} conclusion ‘suitable employment” (dertved from, for instance, an employces
employment history (as meant in De Wildt 1993, p. 37), and conclusion
‘not suitable employment® (derived from, for instance, the status of the work
offered as meant in De Wildt 1993, p. 37).

The conflict-resolution knowiedge with respect to these conflicts is partly con-
tained in the legal texts. We illustrate this. If we study the conflicts listed we
can distinguish different kinds of cenilict-resolution knowledge. In conflicts (¢2)
and {c4) the rules involved in the conflict explicitly state which of the two rules
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involved in a conflict is preferred; the one rulc explicitly states the other rule not
to be applicable. Obviously, this information is contained in the legal text. Beside
this information, the conflict-resolution knowledge comprises a principle stating
that the conclusion of the inapplicable rule should be withdrawn, unless it can be
justified by some other, applicable, rule. In this example, we consider the conflict-
resolution knowledge to comprise two parts, namely (a) the information that a
certain rule renders another rale inapplicable, and (b) a general principle stating
that a rule that renders another rule inapplicable should be preferred over the rule
that is rendered inapplicable.

With respect to conflicts (c1), {¢3) and (¢3) we find no explicit statement about
how the conflicts have to be solved. This does not imply that there is no solution
to these conflicts (they are not considered to be undecided contflicts, see Praklken,
1993). Because the conflicts arise between a general rule and an exception there
is an unequivocal solution to the conflict: when both legal rules are applicable the
exception is preferred over the general rule. Which legal rule is the exception and
which legal rule is the general rule is not stated explicitly, but it is assumed that the
user of the text is able to derive this information from the legal text together with
knowledge of the structure of legal texts, common sense, and general understanding
of natural language that enables one of the rules to be recognised as the more
specific rule. For example, in legal texts, exceptions usually are stated directly alter
the general rule. Here, the conflict-resolution knowledge is considered to comprise:
() the information that a certain rule is a general rule, and that another rule is an
exception to that rule, and (b) a general principle that states that the conclusion
of the exception should be preferred over the conclusion of the general rule (the
well-known principle Lex Specialis Derogat Legi Generali).

Conflict {¢6) difTess from the other conflicts in that the legal rules involved in
the conflict do not provide explicit or implicit information about how to solve the
conflict. This is typical of an open textured concept where there are features that
arguc both for an against the application of the concept. This is because here the
legal rules do not stand on their own, they cannot be viewed in isolation of all
other legal rules that relate to the same concept. We note that this contrasts with
the conflicts {(c 1) through (c5) which can be solved without considering other legal
rules. A conclusion on the notion of suitability only contributes to the conclusion on
the conflict. The final conclusion is drawn on the basis of the sum of all the weights
of conclusions pro and contra suitability. The weight of each individual conclusion
depends on the weight assigned in the concept description, This information is
given in the model in the commentary we follow (De Wildt, 1993). Again, the
conflict-resolution knowledge comprises two parts: (a) the weights of the factors
involved in the conflict, and (b) a general principle stating that the conclusion with
the highest total weight should be preferred over the other conclusion.

In summary, we observe that in all the conflicts, (c1) through (c6), the conflict-
resolution knowledge comprises two parts: (a) some information about the rules
involved in the conflict, and (b) a general principle that applies this information
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to prefer one of the rules (or conclusions) in the conflict. Moreover, we note that
the first part of the conflict-resolution knowledge, the information about the rules
involved in the contlict, is either contained in legal texts, or can directly be derived
from the texts. In contrast, the second part of the conflict-resolution knowledge,
the general principles that are applied to solve the conflicts, is not specified with
the legal text. These principles are implicit and assumed by the drafter to be known
by whoever is interpreting the legislation.

4.1.4.2. Conflict-Resolution Knowledge Is Control Knowledge

We have illustrated that conflict-resolution knowledge is partly contained in legal
texts. Here, we argue that this conflict-resolution knowledge is an instance of
control knowledge. To see this, we reconsider our definitions of control knowledge
and conflicts. Assume we have two problem-solving actions al and a2. Problem-
solving action al is the application of a rule rl and a2 is the application of a rule
12, The conclusions of these rules, conclustons ¢l and ¢2, are in conflict, Because
only one of these conclusions can be preserved, one conclusion has to be preferred.
This preferred conclusion is used for making further inferences during the problem-
solving process. From a different perspective, we may state that only one of the rules
rl or r2 can be applied successfully. If so, the process of preferring one conclusion
is an instance of the control problem in which the set of possible actions is {al, a2 }.
For this reason, we consider the problem of preferring a conclusion as a control
problem, and the knowledge used in this process as control knowledge (cf. Tan and
Treur, 1991).

The conclusions derived pose the same dilemma as discussed before, On the one
hand, we illustrated that conflict-resohition knowledge is partly contained in legal
texts, and this suggests that we should model this part of the conflict-resolution
knowledge as domain knowledge (in the cxpertise model). On the other hand, we
concluded that conflict resolution knowledge is control knowledge, which suggests
that we should model this knowledge as control knowledge (in the expertise model).

To cope with the dilemma, we have to decide upon the question how to spec-
ify couflict-resolution knowledge. Roughly, there are three options to deal with
conflicts in a formal specification*:

1. compiling out conflicts: here the control knowledge is incorporated in the body
of the rule. For example if r1 is preferred to r2 then that the conditions of r1
do not hold are added as conditions in r2. That this is undesirable is shown
in Routen and Bench-Capon (1991): the problem is that the resulting lack
of correspondence between the structure of the rules and their sources make
maintenance and validation problematic.

2. Making the inference engine deal with conflicts: this is the approach taken in
classic production rule systems such as those implemented in OPS5 (Brownston
ct al., 1985). Some general conflict-resolution principle such as specificity or

* In Prakken £1993) a more elaborate discussion of options is provided.
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recency is chosen and then uniformly applied by the rule interpreter. The
problem with this is its lack of flexibility — the same principle is always applied
in the same way. Where the principle is not appropriate it may become necessary
to distort the Tules themselves. For example if specificity is being used it may
be necessary to add bogus conditions to a rule to ensure that it is more specific
than its competitors.

3. Performing explicit meta-level reasoning about conflicts: here the principles
themselves are stated explicitly and are themselves rules that are used to deter-
mine the applicability of the object level rules. This approach is well described
in Sartor (1992). The problem arises when the principles themselves conflict,
whereupon we must once again choose between these three approaches for
resolving conflicts at the meta-level.

We choose a solution which draws elements from both the second and the third
options. From the conflict-resolution knowledge, we specify the general principles
as control knowledge (in the expertise model), so that the inference engine is
customised to apply the general legal principles, and the information about the
rules as domain knowledge (also in the expertise model), so that where conflicts are
explicitly resolved in the statute, the knowledge used to resolve them is explicitly
represented also. Thus, information such as explicit statements concerning the
applicability, weights and promulgations are all specified as domain knowledge.
The way this information is used is explicitly modelled (in task specifications)
as control knowledge, while the information used by these rule-selecting tasks is
modelled as domain knowledge.

4.1.5. Identification of Structured Entities: Norms, Acts and Concepts

The domain knowledge in an expertise model is structured as a set of domain models
(cf. Breuker and Van de Velde, 1994, p. 22). The most important domain models
in cur domain specification represcnt the norms, acts and concept descriptions in
the legal domain. In this subsection, we elaborate on these structured entities in
the DUBA. We focus on the conceptual framework as defined by Van Kralingen
{1995} and identify what frames have to be created for norms, acts, and concept
descriptions, respectively.

4.1.5.1. Norms
A norm is a statement to the effect that some action ought, ought not, must, or can
be done. We already stated that the DUBA comprises norms of different nature (c.g.,
norms of competence, and norms of conduct). We here elaborate on the norms in
the DUBA.

1n our expertise mode! we recorded all the norms found in the chosen fragment
of the DUBA. However, when building an application, we must make a selection of
these norms, since some of the norms are irrelevant with respect to the problem-
solving tasks we selected for implementation (assessment and planning to receive
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the benefit). Most of the norms considered irrclevant deal with amendments. In
building the system we assume the ‘legal contents’ of the DUBA to be static (no
amendments are made to the statute during the problem-solving tasks, although of
course the system will require maintenance to keep the knowledge up to date as the
legislation changes). Considering the DUBA several norms concern amendments.
These norms deal with the way (new or more detailed) regulations have to be issued,
and with exceptional circumstances in which some agents (e.g., a Minister) may
overrule the existing regulations in the statute. Article 12 section 2, for instance,
states that the Minister of Social Services and Employment may, in contrast to
what is stated in articles 9 and 10, appoint someone as an employer. Assuming
the ‘legal contents’ of the statute to be static, implies that all norms that state how
amendments should be issued are not relevant for our specification *

We note that most norms that deal with amendments can be recognised by their
norm subject. This is because making amendments to regulations is reserved for
specific agents. In the DUBA we distinguaish ten agents who are subject to a norm:

1. the employee,
. the employer,
. the industrial insurance board,
. the Minister of Social Services and Employment,
. the Mmister of Defence,
. the Minister of the Intertor,
. the Minister of Education and Science,
. the Social Insurance Board,
. employment offices, and
. the General TInemployment Fund.
Six of these agents (agents (4) through (8) and (10)) only play a role in norms
that deal with amendments. As a consequence the set of relevant norms considered
here is restricted to those directed at the agents employee, cmploycr, the industrial
insurance board and employment offices. From the norms that remain we select
12 norms which we assume to be representative for the DUBA. These norms are
directed at the industrial insurance board and the employee.

W
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-—
—
—

Norms with the industrial insurance board as norm subject:

{n1) the industrial insurance board can reduce a benefit if the employee is not fully
available to perform labour or if the employee performs new labour since his
benefit has been determined (article 20);

(n2) the industrial insurance board can terminate a benefit if the employee 1s not
fully available to perform labour or if the employee performs new labour since
his benelit has been detennined (article 20),

* Although we assume the legal contents to be static, at any given time the Minister will have
appointed some set of people as employers. This is specified using axtensional concept descriptions
(see below),
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{n3) the industrial insurance board ought to supply a benefit whenever an employee
1s entitled (article 22);

(n4) the industrial insurance board ought to notify the employee of their decision
with respect to the benefit (article 22);

(n5) the industrial insurance board can reduce a benefit when the employee does
not meet his or her obligations iaid down in articles 24 and 26 (article 27):

{(n6) the industrial insurance board can terminate a benefit when the employee does
not meet his or her obligations laid down in articles 24 and 26 (article 27);

{n7) the industrial msurance board can temporarily reduce a benefit when the
employee does not meet his or her obligations laid down in articles 24 and 26
{article 27,

{n8) the industrial insurance board can temporarily terminate a benefit when the
employee does not meet his or her obligations laid down in articles 24 and 26
(article 27);

Norms with the employee as norm subject:

(n9) the employee ought not become culpably unemployed (article 24);

(n10) the employee ought to accept suitable employment (article 24);

(ull) the ewmployee vught o subiiit a reguest in order to obtain benefits (atticle 20,
section 1, paragraph b);

(n12) the employee ought to register at the industrial insurance board and keep
this registration up to date (article 26, section 1, paragraph d).

4.152. Acts
A legal system guides the behaviour of persons and institutions in soctety. This
behaviour s expressed by means of acts that are forbidden, permitted, and obligated.
In this subsection we discuss the acts in the DUBA that will be specified in the domain
specification.

Acts are specific instances of the more general category of occurrences, the
latter being the category of all things that occur in the world (Allen, 1984, p. 123).
In the DURA different ocenrrences can he distinguished, all of which can be shown
to play a role in the entitlement of an employee to unemployment benefits. Before
we list the occurrences in the DUBA we discuss six categories of occurrences. In
particular, we distinguish between (a) acts and non-acts, (b) events and processes,
and (c) institutional and physical acts.

(a) acts and non-acts

Occurrences can be initiated by agents. An example is the submission of a request
for unemployment benefits. Also, there are occurrences that are (usually) not ini-
tiated by agents, such as snow fall or high water. We here define an act as an
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occurrence initiated by a human agent (Georgeff, 1987). Occurrcncces not initiated
by agents are defined as non-acts.*

We note that legal texts mainly deal with acts because legal systems assign a
normative status to occurfences initiated by persons or institutions. Despite the
emphasis on acts in legal texts, non-acts also play a role. An employee who is
unemployed solely because of high water, for instance, can be entitled to unem-
ployment benetits (article 18).

(b) events and processes

Following many authors, we partition the category of occurrences into events and
processes (e.g., Allen, 1984, p. 132). Events are occurrences that are assumed to
occur at a single point of time. For instance, we here assume the submission of a
request for a benefit to be an event. Processes are occurrences that extend over a
period of time, and so have a duration. Accordingly, processes have both a point of
time at which they start, and a later pomnt of time at which they end. With respect
to processes we make two assumptions. The first assumption is that the duration
of a process and therefore the point of time at which the process ends is known at
the start of the process. If the duration of an occurrence 18 not known (e.g., ramn),
we consider it to be composed of two separate events {e.g., it starts raining, and
it stops raining)., The second assumption is that processes only have an effect on
the world during the process, and not after the process. Otherwise stated, a process
changes the world from an old state into a new state when it starts, and changes it
from the new state back into the old state when it ends (the assumption allows ns
to describe the end of a process as the inverse of the start of a process).

An example of a process is the supply of a benefit. In the domain specification
we specify events and processes in two different formal frames (instead of using
one formal act frame to cover both). These formal frames are called event frames
and process frames. The frames differ in the naming of their slots and in the way
they arc used during reasoning; unless it is confusing we use act frames to denote
both types of frames.

(¢} institutional and physical acts

Within the category of acts we distinguish institutional and physical acts (cf.
Ruiter, 1993, p. 2). The subdivision relates to the distinction between (real-)world
knowledge and legal (or regulation) knowledge (Gardner, 1987; Breuker and den
Haan, 1991; Ruiter, 1993). A physical act is an act that can be performed in
the world. An institutional act is an act that cannot directly be performed in the
world, since it is an institutional interpretation of a physical act. Descriptions of
stitutional acts are found in legal texts. By mapping physical acts onto institutional

* Inmany articles on planning a distinction is made between events and acts (e.g., Georgeff, 1987,
p. 6; Tate et al., 1990, p. 26). The lauter being occurrences initiated by agents, whereas the former are
not initiated by apents. Here, we use the term non-acts for aconrrences not initiated hy agents, and
assume that events can be initiated by agents.
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acts, a legal status can be given to the physical act (cf. Gardner, 1987). For instance,
if an employee accepts a labour relation (a physical act), then this act may be
interpreted as accepting a suitable labour offer (an institutional act), or, the act may
be interpreted as accepting a non-suitable labour offer (also an institutional act).
We note that the distinction between institutional and physical acts is important in
planning tasks. Because an agent is not capable of directly performing institutional
acts, we want to be able to propose a series of physical acts which can realise an
institutional act.

An implication of the distinction between physical and institutional acts is that
norms only refer to institutional acts. Below, we list some examples of institutional
events and processes that are contained in the domain specification (we specify the
norms that refer to the act in brackets using the numbers given in Section 4.1.5.1):

Institutional events:
(iel) the employee accepung suitable employient (nl10);
(ie2) the employee avoiding becoming culpably unemployed (n9);
(ie3) the employee submitting a request for benefit (n11);
(ie4) the industrial insurance board notifying the employee of a benefit supply or
refusal (nd);
(ie5) the industrial insurance board terminating a benefit (n2 and n6).

Institutional processes:

(ip!) the employee registering at the employment office and keeping the registra-
tion up to date {n12);

(ip2) the industrial insurance board reducing a benefit because the employee is
not (any longer) available for the labour market or if the employee perforius
new labour (nl);

(ip3) the industrial insurance board reducing a benefit because the employce does
not satisfy the obligations laid down in articles 24 and 26 (n5);

(ip4) the industrial insurance board supplying a benefit (n3);

(ip5) the industrial insurance board temporarily reducing a benefit because the
employee does not satisfy the obligations laid down in articles 24 and 26
(m7);

(ip6) the industrial insurance board temporarily terminating a benefit because the
employee does not satisfy the obligations laid down in articles 24 and 26 (n8).

To be entitled to & benefil an employee has (o make himself available for the
labour market, Making oneself available for the labour market is not explicitly
obligated for an employee. Availability for the labour market is a necessary con-
dition for being unemployed, and therefore, for being entitled (article 16). Thus,
although the act of making oneself available is not explicitly obligated we cannot
omit the act from our domain specification (since it 1s required for the planning
task; to be able to propose a set of actions that make an employee entitled). Other
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acls ate represenled in the domain specilicaton that are not explicitly forbidden,
permitted, or obligated. Although these acts are not (directly or indirectly) subject
to a norm, they may influence entitlement. An instance of such an act is moving to
another town (which may influence travelling distances which in turn may cause a
job offer to be not suitable). Below, we list some examples of physical events and
processes that are contained in the domain specification.

Physical events:

(pel) a person accepting a labour relation;

(pe?) a person making him/herself available for the labour market;
(pe3) a person increasing his/her availability for the labour market;
{ped) a person resigning voluntarily;

(pe5) a person moving to another city;

(pe6) a person submitting a request for benefit;

(pe7) a person offering a labour relation,

(pe8) apersondismissing another person after the termination of a labour relation;
(pe9) an mstitution notifying a person of a benefit refusal;

(pel(}) an institution terminating a benefit.

Phvsical processes.

(ppl) aninstitution reducing a benefit because a person is not (any longer) available
for the labour market or if this person performs new labour;

(pp2) an institution reducing a benefit because a person does not satisfy the oblig-
ations laid down in articles 24 and 26 (we note that this reduction involves
a different sanction from that mentioned in pp1):

(pp3) a person registering with an institution so as to keep his registration up to
date;

(pp4) an institution supplying a benefit;

(pp3) an institution temporarily reducing a benefit;

(pp06) an institution temporarily terminating a benefit.

Some acts occur both as a physical and as an institutional act (e.g., processes
(ip2) and (ppl) in which the industrial insurance board reduces a benefit). In
such acts the physical-world (or: common sense) interpretation of the act closely
resembles (or equals) its institutional interpretation. Although both acts have the
same act specifications, we need to both acts; one for generating plans that can be
performed in the world, and one for assessment of the legal status of a real-world
act.

4.1.5.3. Concept Descriptions
Concept descriptions lay down the meaning of legal (or institutional) notions. In
our domain specification we distinguish three types of concept descriptions (Van
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Kralingen, 1995)*: (a) definitions, (b) deeming provisions, and (¢) factors. Below,
we discuss the concept descriptions in the DUBA.

(a) definitions. A definition is a concept description that states the necessary and
sufficient conditions to determine whether a problem case 1s an instance of the
concept described. Definitions are extensional if the conditions consist of a list of
all the instances of the concept, and intensional if the conditions are abstract (cf.
Franken, 1987). In the domain specification, we only have intensional definitions.
We distinguish seventeen concepts described through definitions. These concepts
are:

{df1) (legal) body,

(df2) continued payment of wages,
(df3) culpably unemployed,

(df4) employee,

(df5) employer,

{(df6) entitled to benefits,

(df7) exceptional natural circumstances,
(df8) general unemployment fund,

(df9) industrial insurance board,

(df10) labour volume as defined in article 16,
(df11) minimum wage,

(df12) the Minister,

(df13) private-law labour relationship,
(df14) public-law labour relationship,
{df15) rcduced payment fund,

(df16) unemployed, and

(df17) wage.

We note that some concepts (e.g., the concept employee) have their definitions
extended by deeming provisions, which will be discussed next.

(b} deeming provisions. A deeming provision is a concept description that states
the ecessary and sufficient conditions to determine whether a problem case is an
instance of the concept described, notwithstanding the fact that it does not fall under
the definition of that concept. This gives the concept a new interpretation (creating
a legal fiction). The difference between definitions and deeming provisions is that
a deeming provision is a modification of an existing interpretation of the concept
described {e.g., a common sense interpretation, or a definition in another act). To
cite Routen and Bench-Capon (1991, p, 78): deeming provisions “allow things
which are not true to be treated as if they were”, Instances that normally do

* We do not use meta concepts to deal with textual constructions. Applicability restrictions are
specified as (exceptions 10) definitions.
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not satisfy a certain concept interpretation are explicitly stated to satisfy the new
concept interpretation (or vice versa). As an example, Routen and Bench-Capon
mention a provision that states that a person who has regained eyesight within the
previous six months shall be treated as it he were blind. The deeming provision
here relies on an existing {and external) interpretation of the concept blind.

How can deeming provisions in the DUBA be recognised? In the example of
Routen and Bench-Capon, it is obvious that according to a common sense inter-
pretation of the concept blind, someone who has regained eyesight is not blind any
more. Here, the deeming provision states that a person (who 18 not blind) has to be
considered blind. However, recognising a deeming provision is not always obvious
because the already existing interpretation of the concept may be unclear. In article 3
scction 2 of the DUBA it is stated that somconce who fulfils his cmployer-cmployce
relationship outside the Netherlands shall not be considered an employee. Accord-
ing to Andringa et al. (1987) this statement can be seen as a deeming provision. In
the example the interpretation of the concept employee does not offer much help
because it i not obvious that normally, a person fulfilling an employer-employee
relationship outside the Netherlands is an employee. This sort of provision is made
to ensure that an expected interpretation is made. An alternative and less subjective
way to recognise deeming provisions is by means of textval constructions. For
instance, by statements as “. .. shall also be regarded as ..., “. .. shall be treated
as...”, " ..isalsoconsidereda...” or“...isdeemed...”. Here, we adopt such
a criterion: deeming provisions are recognised by textual constructions such as the
ones above.

If we examine the DUBA for such textual constructions, we find that four con-
cepts are defined using deeming provisions, Below, we list these:

(dpl) employee,

(dp2) employer,

(dp3) suttable employment, and
(dp4) relationship of employment.

Most of these concepts are also described by means of definitions. Usually, the
definition provides the first interpretation of the concept after which the deeming
provision then modifies this interpretation. We nate that there is only one concept
that is described solely by a deeming provision (in the DUBA). This is the concept
“relationship of employment”. In fact, the definition of this concept is found in
anothcr statutc {1637BW). By thc dceming provision in the DUBA the coneept is
given a slightly different interpretation: some labour relations also qualify as a
relationship of employment (e.g., article 4), other labour relations that in 1637BW
qualify as a relationship of employment do not quality as such in the DUBA (arti-
cle 6).
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(¢} faciors. A factor is a concept description used to describe open-textured con-
cepls, stating the conditions that must be considered when applying such an open-
textured concept. Satisfying the conditions of a factor is not a guarantee for the
applicability of the concept because other factors may be found that contribute to
the meaning of the concept as well. Factors can both plead in favour of, or against,
the applicability of a concept. They differ from definitions and deeming provisions
in that the conclusions based on factors can be (gradually) strengthened or weak-
ened by conclusions of other factors. In contrast, conclusions based on definitions
and deeming provisions cannot be strengthened or weakened by other factors; they
are either accepted or rejected. In our specification of the DUBA only one concept
1s described with factors, namely the concept suitable employment (other vague
notions in the DUBA are not addressed here), Note, that the concept of suilable
employment is described with deeming provisions as well as factors.

4.2, IDENTIFICATION OF PRIMITIVE ENTITIES: PREDICATE RELATIONS

So far in the crcation of our expertise model we have performed two analyses. First,
we identified the knowledge that had to be modelled in the domain specification, and
in particular, what knowledge had to be recognised as domain knowledge and what
had to be recognised as control knowledge. Sccond, we identificd the structured
entities of the domain specification, being the norms, events, processes, and concept
descriptions. In this subsection we analyse the DUBA again for its concepts, but
now with a less specific focus. We do not restrict ourselves to the concepts that
have associated concept descriptions, but more generally to the concepts (and
relations between concepts) that are used in the statute and in the world the statute
assumes. For instance, the statute assumes there to be agreements between persons
performing labour and persons and institutions who pay other persons to do so. We
here denote such concepts with the term primitive entity as opposed to the structured
entities described in the previous subsection (viz. norms, events, processes, and
concept descriptions). In particular, we determine what in the domain should be
seen as primitive entities, what attributes the primitive entities should be given, and
what values the attributes can take. This analysis is an important step in choosing
adequate predicate relations which in turn form an essential part of the domain
ontology.

The analysis required to choose adequate predicate relations comprises two
steps of the KANT method (Bench-Capon and Coenen, 1992): (a) the creation of
two Freestyle KANT structures and (b) the creation of a class hierarchy on the basis
of these Freestyle KANT structures.

(a) Freestyle KANT structiures

There are two Freestyle KANT structures: the Tests-On-Objects structure (or; TOO
structure) and the Entity-Attribinte-Value structure (or: EAV structure). The ToO
structure requires the DUBA to be analysed for the primitive entities and the tests
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applied to them. For instance, if the statute refers to the employer of an employee
this is interpreted as the test ‘what 1s the employer of entity employee’ (which we
specify here as: ‘employee has employer’). We applying KANT we use the following
heuristics: (1) an entry in the TOO structure consists of a test carried out on an entity,
(2) the test carried out on the entity is identified as an attribute to this entity, and
(3) the result of the test is to be become a value of the attribute in the EAV structure.
Below, we provide examples of the TOO structure created by applying the above
mentioned heuristics:

— natural person has age

— employee has age

— employee has employer

— employer has delegate

— employer is located in

— labour relationship has wage

— labour relationship has employee

- labour relationship has terminated because
— labour offer has promotion prospect
— entitlement is based on statute

— benefit has volume

— reason is culpable

It is not always clear how an entry in the structure has to be chosen. We
experienced two indeterminacies with respect to the creation of the TOO structure.
The indeterminacies relate to (1} the choice to what entity an attribute (test) should
be assigned, and (2) the choice between specifying a text fragment as an attribute
or as a value of an (other) attribute. Below, we illustrate these mdeterminacies.

The first indeterminacy relates to the choice to what entity an attribute has to
be assigned. Consider the following example. According to De Wildt (1993), a
job offer becomes less suitable for an employee whenever the acceptance of the
offer implies taking the risk of losing the employees normal profession. Assume
we have distinguished the entities ‘employee’ and ‘labour offer’. The question is
whether the test concerning the risk belongs to the entity ‘employee’ or to the
entity ‘labour offer’. In other words, should the ‘risk of losing one’s profession’
be specified as an attribute of the entity ‘employee’ (attribute: ‘the acceptance of a
certain job offer implies taking a risk’), or as an attribute to the entity ‘labour offer’
(attribute: ‘whenever a certain employee accepts this job, he or she is taking a risk’),
or perhaps to both (which makes the structure redundant and gives a potential for
inconsistency). There seem to be no objective criterion how to make a choice in
such cases unless we consider task related issues, which we are concerned to avoid
at this stage. In our analysis we therefore make a choice based on what seems more
natural to us {in the example, we assign the attribute to the entity ‘employee’). It
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would be possible to guide such choices by adopting a suitable convention, such
as assigning the attribute to the first of the entities mentioned in the legal text.

The second indeterminacy relates to the choice whether a concept should be
specified as an attribute or as a value {cf. Bench-Capon et al. [987}). Although the
TOO structure only refers to entities and attributes, the creation of the structure
requires anticipation of the possible values of the attributes (which have to be spec-
ified in the EAV structure). Consider the following two entries in a TOO structure,
showing alternative ways of assigning attributes to the entity ‘labour’:

1. labour is performed for private purposes,
labour is performed for the purpose of a labour relationship,
labour is performed for the purpose of an association or club,

2. labour is performed for the purpose of {p-1, ... p-n}.

In the Eav structure (created on the basis of the TOO structure) the three attribut-
es of alternative (1} all may have values true and false, the test of alternative (2)
may have more general values, such as: private life, labour relationship, or associa-
tion/club. KANT does not provide guidelines as to what alternative is preferred here.
Concerning the example, we have chosen the first alternative. In our opinion this
more closely resembles the formulations in the texts because each of these tests
occur separately at different locations in the text.* If the mutual exclusivity of the
various purposes had been felt important, however, then the second version would
have been preferred.

In summary, the indeterminacies must be dealt with by making pragmatic deci-
sions (which are, however, recorded in the TOO structure so that they are open to
inspection and modification rather that having to be reconstructed from the cxe-
cutable code). The resulting structure, the TOO structure, is the basis for the EAV
structure. To create the EAV structure it is determined what values the attributes dis-
tinguished in the TOO structure can have. This determination requires decisions to
be made about the range of dynamic aspects. For instance, we need to decide upon
whether an employee can have more than one employer, and whether an employee
can have more than one labour relationship with one employer (we assume both
situations to be possible in our domain specification).

Some care has to be taken here. If we would specify the following EAV-structure
entry (attributes which have their values marked with an asterisk may have multiple
instantiations):

sncicy Attribute Value
employee has emplovers {employer—l ;oo employer-n}s

then, on the basis of this information, we are not able to determine which employer
belongs to which relationship. For instance, if an employee emp has two labour

* Note that the alternative chosen depends on the way the text is stated. For instance, when in a
fext fragment an enumeration is given of labour-relation purposes, the second alternative would be
more appropriate. Problems arise if both text fragments (1) and (2} can be found in the texts.
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relations relation-1, and relation-2, with employers company-1 and company-2,
respectively, then using the above mentioned EAV-structure entry we would specify:

Entity Attribute Value
emp has emplovers {company-1, company-2}

From this entry we cannot derive which employer belongs to which labour relation.
To be able to relate an employees employer with labour relations we specify an
‘intermediate’ entity (which is a standard technique of data analysis in database
systems for dealing with many-to-many relations). With an emplover we also
specify an identifier of the labour relationship. Henceforth, we specify the possible
values of an attribute as a set of tuples (denoted with (... ), for instance: {{relation-
1, company 1), ..., (relation-n, company-n}}). Some entries of the EAV structure
are given below.

Entity Attribute Values
employes has labour offer {{offer-1},...,{offer-n)}=
employee has age {{age-1),...,{age-n}}
employee has employers {{rel-1, employer-1},

. Aral-n, emnlover-n)}s
labour has volume {{days-1, hours-1},

...{days-n, hours-n)}
labour offer has promotion prospect {{good}, (average>, (bad)}
lakbour relation has cmploycr {{employer-1i),..., {employer-n}}
natural person is employer {{rel-1),..., {rel-n)}+

{b) MIR class hierarchy

The second step in the KANT analysis is the creation of a MIR class hierarchy.* This
hierarchy is obtained by ordering the entities in the EAV structure hierarchically,
making abstractions and passing attributes that are shared by different entities up
to their highest common level. The step turned out to encompass an extensive
reinterpretation of the Freestyle structures and the DUBA. The reason is that the
EAV structure contains redundant information. Below, we illustrate that the EAV
structure is redundant by showing that the same information is stored with two
different cntitics.

In several articles of the DUBA references are made to an employee. In article 3
for instance, a reference is made to the ‘employer’ of an ‘employee’, and in article 16
a reference is made to the ‘labour’ performed by an ‘employee”. The EAv structure
therefore contains the following two entries for the entity ‘employee’ (employers,
labour, and labour relations are identified with constants employer-i, lab-i, rel-i,
respectively):

enployee has emplovyers {{rel-1, employer-1},
. <rel—n, gmployer—n)}*
employee performs labour {{rel-1, lab-1},..., {rel-n, lab-n)}x

* MIR is an abbreviation of MAKE INTERMEDIATE RLPRESENTATION. MAKE, which stands for
Mainienance Assistance for Knowledge Lngineers, was a project carricd out at the University of

Liverpool (U.K.}.
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Beside these entries, the BEAY structure also contains entries for the entity *labour
relation’. In the DUBA references are made to the ‘employer’ of a ‘labour relation’
(article 9), to the ‘employee’ of a ‘labour relation’ (article 4), and to the ‘labour’
that 15 performed in a ‘labour relation” (article 4). Accordingly, the entity ‘labour
relation’ has the following three entries in the EAV structure (each relation has only
one employer, one employee and one labour identification):

labour relation has emplover {{employer-1}, ..., (employer-n}}
labour relaticn has emplovee {{emplovee-1}, ..., {cnployvee-n}}
labour relation labour {(lab-1},...,{lab-n}}

In these three entries, the same information is speciiied as iu the entries {or the
entity employee as given above. Because the information is specified twice the EAV
structure is redundant. In the creation of the MIR class hierarchy these redundancies
have to be removed.

After removing redundant attributes and relocating some other attributes,
the analysis revealed the following classes and subclasses: (1) natural persons,
(1.1) natural-person employers, (1.2) employees, (2) institutions, (2.1) institution
employers, (3) sites, (4) labour, (5) labour offers/relations, (5.1) labour offers,
(5.2) labour relations (6) unemplayment, {7) entitlements, (8) henefits, (9) reasons,
and (10) statutes. Below, we list a fragment of the MIR class hierarchy:

Class 1: natural persons
Attr/val: age {0,...,150}
Arcr/val: name string

Subclass 1.1: employces

Attr/val: registered {{institutionl},...,{institutionn}}s
Attr/val: labour offers {{cfferl),...,{offern}}x
subclass 1.2: walural-person empluyers
Attr/val: delegate {{dell),..., (deln)}x
Class 5: labour relations
Attr/val: emplover {{employerl),...,(employern)}
Attrival: emplovee {{employeel),...,(employeen)}
Attv/wal - Tabenr {dahenv1y, o {1abaurnd}
Attr/val: volume {0,...,100}
Class 8: benents
Attr/val: statute {{unemployment-benefits-act},
{act-on-minimum-wage),...}
Attr/val: wvolume {0,...,100}
attr/val: amount {0,...,10.000}
Attr/val: Dbegin date {{dl, wl, v1),..., {dn, mn, yn)}

Attr/val: end date {{dl, ml, v1),...,{dn, mn, yn}}
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4.3. DERIVING PREDICATE RELATIONS FROM THE MIR HIERARCHY

The MIR class hierarchy is an important step toward choosing predicate relations.
The predicate relations can be derived from the hieraichy (we refer 1o the entries
in the hierarchy as class-attribute-value entries) by applying the following three
transformation heuristics (cf. McDermott, 1993, p. 56):

1. Class-attribute-value entries that deal with time are ignored. It is assumed that
a set of predicates reflect one point of time,

2, Class-attribute-value entries of the form class — attribute — {{i-1-1,.. . i-1-n).
.. {i-m-L. .. i-men)}oare specified as predicates: name(Entity, I-1,. .. I-n).
Here, name is a unique name of the class-attribute-value entry, Entity is a
variable that identifies an ohject in class (or a parent class of class), and
I-1,. .. I-n are variables identifying values.

3. Asterisks in the hierarchy are ignored. Class-attribute-value entries that are
marked with an asterisk (those that can have more than oue value, such as
an employee that is registered by more than one institution) will be specified
by multiple clauses of the same predicate (e.g., registered(p, institution-1) and
registered(p, institution-2)).

As an example of the application of the second heuristic* we mention the
class-attribute-value entry employee — registered {{institution-1},. . . ,{institution-
n}} which is specified with predicate relation:

registered{NaturalPerson, Institution)

Sometimes, for convenience, different attributes are united into one single predicate,
for instance the minimum and maximum wage according to a statute, or, the
employer, the employee and the type of labour performed in a specific labour
relation. The latter information is specified with the following predicate relation:

labour relation(Relation, Labour, Employee, Emplovyer)

The set of predicate relations obtained with the KANT analysis is assumed to be
such that all relevant entities, attributes and values in the DUBA can be represented.
In the next section we illustrate how the predicate relations derived are used for the
domain ontology.

5. The Domain Ontology and Its Instantiation

The analysis so far has achieved the following things:
e we have identified the knowledge in the BUBA we wish to represent;
e we have separated control knowledge and domain knowledge (as defined in
the COMMONKADS expertise model);

“ We deem the application of heuristic 1 and 3 to be self-evident.
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» we have identified (he particular norms, acts and concept descriptions that must
be represented. Further, since these are to be represented as frame structures
as defined by Van Kralingen, we have a complete set of slots for which
information is required;

e we have defined a vocabulary which we can use to fill the slots.

In principle, this completes the ontology with which the domain knowledge
can be expressed. We note that the ontology consists of a generic part (viz. the
frame structures which can be used throughout the legal domain) and a statute-
specific part (viz. the vocabulary of the DUBA determined with KANT). So far, the
ontology — and in particular the generic part of the ontology — have only been
specified in an informal language. Before we express the knowledge from the
DUBA in COMMONKADS domain models we formalisc both the statute specific
and the generic ontology. In this process, the frame structures are modified to some
extent (viz. some slots are added and some get a slightly different interpretation
to support automated reasoning). For reasons of brevity we do not elaborate on
this formalisation process. A fuller account is given in Visser (1995a) and Visser
and Bench-Capon (1996). We here assume there to be formal frame structures and
formal languages to fill the frame structures.

The slots in these {rames are intended to record all the attributes possessed by
the entities they represent. Varions tasks may use information contained in different
slots but the frame is intended to record all the information which may be required
by any task. Below, we provide examples of frames contained in the domain mod-
els. The scope of this paper does not allow us to explain the frames in full detail.

Norm frame: The norm frame below specifies that an employee ought not become
culpably unemployed (Dutch Unemployment Benefits Act, art. 24, sec. la). It is
considered a norm of type conduct.

norm identifier: n.DUBA_24.la

norm type: conduct

promulgation: {{date(1986,11,6), source {statute), i1d{DUBA},
avt (24), sec(l). subial}}

scope: {source(statute), id (DUBA}}

time reference: T

object conditicns: true_from(T, employee(P,R)) and
true_from{T, labour relationship{R,A, P, G})

meta conditions: always_true

subject: P

legal modality: ought not

act reference: ie_hecome_culpably-unenployed (P, R}

In this definition R is an identifier for the labour relationship concerned, A is an
identifier for the labour performed in the labour relationship, and G is an identifier
for the employer of employee P (note the addition of a time-reference slot, which
is used for temporal reasoning).
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Act frame: 'Two types of act frames are distinguished; event frames and process
frames. Whereas the former type of frame specifies acts that occur instantaneously,
the latter type of frame specifies acts that are considered to have a duration. We
give an example of an event frame that specifies the (physical) event of submitting
a request tor a benefit (Dutch Unemployment Benefits Act, art. 26, sec. 1b):

event identifier: pa_submit_request

act: pe_subnit request (P, E)

promulgation: {{date(1986,11,6), sourcelact}, art(26)
sacr {1}, =suhi(h) }}

scope: {source(statute), id{pusa)}

agent: P

act typo: physical

tomporal sctting: true from(Th, unemployed{P,E,H)} aund

function{days.after{E, 8, Tmx)}
and between{E, Te, Tux)
spatial setting:
ciroumstancial setcing:

time reference: [Th, Te]
initial state: not (request for benefit (P, E}}
final state: reqgquest.for benefit (P, E}

In this definition E is an identifier for the benefit (as well as an identifier for the
first day of unemployment), H is the number of hours for which the employee is
considered unemployed, variables beginning with T denote various times.,

Concept frame: The concept frame given below specifics that whenever someone
has a labour relationship in the military service, then the Minister of Defence is his
employer (Dutch Unemployment Benefits Act, art. 4, sec. 1 g, and art. 10, sec. a).

concept identifier: DUBA.4_1g DUBA_10a

concept : employer (G, R}

concent type: definition

priority:

time reference: T

promulgation: {{date(1986,11,6), sourcelart), id{(DUBA},
art {4}, ser(1), suh{m}

{date(1986,11,6), sourcelart), id(DUBA),
art (10), seciz)}}

scope: {source(statute), id(DuUrA}}

zonditiong; truc_from (T, labour-relation({R,A,F,G}) and
true_from{T, military service(&)) and
true_from({T, minister_of defence(G})

instances: always_false

In this definition R is an identifier for the labour relationship, E is the employer of
employee P, and A 1s an identifier for the labour performed in labour relationship
R.

The formal frame structures have been used in the construction of a prototype
legal knowledge system, called FRAMER. The translation of the formal frame struc-
tures into a knowledge representation (using prolog as a representation language)
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is straightforward and can be done automatically. FRAMER is capable of performing
both a planning task and an assessment task using the same domain specification.
For details on FRAMER we refer to Visser (1995b).

6. Concluding Remarks

In this paper we have presented a method for conceptualising legal domains, which
can be used in the construction of legal knowledge-based systems. The method
provides an ontological framework to create intermediate specifications of legal
domain knowledge (the expertise models). The method has been applied to create
an expertise model of a substantial fragment of the Dutch Unemployment Benefits
Act. Thereafter, we used the expertise model in the creation of a prototype system
(FRAMER), which performs the tasks of assessment and planning in the domain (see
Visser, 1995a, chapters 5 and 6; 1995b).

Our aim in presenting this mateiial is (0 provide an example of the sort of
implementation independent model that can serve as the foundation for an LKBS.,
A properly-engineered knowledge-based system requires the detailed analysis and
design just as a properly-engineered conventional system does. In the early days
of knowledge-based systems this was not realised: it was thought that recording
the knowledge of the expert in a declarative representation would enable this kind
of design and analysis to be avoided. But recording the knowledge is not enough,
tt must also be welded into a coherent whole which brings us back to the need for
the detailed analysis and design. There are no easy rontes to hinilding a robnst and
well-engineered system. The design and analysis is needed:

s to provide an ontological framework inwhich the knowledge can be assimilated
and brought together. In a system the various items of knowledge must work
together, and be compatible with one another. A monolithic collection of rules
does not satisfy this requirement: adding a new rule offers no guarantee that it
will work well with the others.

s to provide guidelines as to what knowledge must be acquired. A piece of
legislation 1s not free standing, but is to be read and interpreted against a
background understanding of the nature of law, and of the language in which
the law is written. No such background is available to a knowledge-based
system, and so the additions necessary to make it a free standing representation
must be 1dentified and supplied. Our method identifies where the additional
information 1s needed: potential gaps with respect to law are identified by the
existence of the slots of the frames which have not been supplicd with fillers,
and assumption masked by the use of natural language are uncovered during
the application of the KANT methodelogy.

» (0 provide a means of recording and presenting the various design choices
that are made during the modelling process. Even if a methodology were to
eliminate the necessity for making choices — which it cannot — it would still
be necessary to record the choices that are dictated by the methodology. A
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rccord of these choices is cssential for the system verification, validation and
maintenance, and if the model is to be reused across a variety of applications.

e to help eliminate task bias in the acquisition process. A major strength of our
approach 1s a clear separation between knowledge of the domain and knowl-
edge of how that domain knowledge can be manipulated to solve problems in
the domain (viz. the control knowledge). For this to be successful it is impor-
tant that what we believe to be domain knowledge really is domain knowledge
and 1s not skewed by a problem-solving perspective.

To date thera have heen few such analysis and design studies carried out in a
thorough way as a precursor to constructing a knowledge-based system in the legal
domain. There have also been very few successful knowledge-based systems in the
lcgal domain. We believe that there may be a connection between these two things.

Finally, we should make some remarks as to how generally applicable our
method is. We believe that the basic division of the domain into acts, norms
and concepts is of entirely general application. This forms the basis of a generic
ontology for legal domains: while we do not claim that this is the only way in which
legal domains can be conceptualised, we do believe that it can form the basis of a
conceptualisation of any legal domain. Also the method can be applied to any legal
domain, although as it goes into greater detail the ontology it yields will become
specific to the particular area of law being analysed. As a method, however, it is of
general applicability,
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