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Abstract

The Dutch Tax Administration has developed
and exploited a CNL, RegelSpraak, to auto-
mate law execution. This CNL is meant to
be comprehensible for legal specialists, IT de-
velopers and computers. However, quality as-
sessment of rule patterns and their ability to ex-
press all relevant tax laws is currently not pos-
sible. In this study we evaluate potential qual-
ity criteria that offer the capability to evaluate
rule pattern quality based on semantic expres-
sive power, cognitive usability and functional
and structural correctness. We design a quality
framework based on insights from literature re-
view, interviews and observations, which has
been qualitatively operationalized. Initial re-
sults suggest that they touch on relevant vari-
ables, but that further quantitative operational-
ization and testing of the framework’s usability
in practice are needed.

1 Introduction

RegelSpraak is a Dutch controlled natural language
(CNL) developed in 2008 by the Dutch Tax Admin-
istration (DTA), which has since been employed
for the purpose of law execution. It is meant to be
comprehensible for legal specialists, IT developers
and computers alike, offering a common ground
for unambiguous communication about legislation.

RegelSpraak is based on RuleSpeak (RuleSpeak,
2021) and has a strong pragmatic focus. It is cur-
rently being employed in several projects for the
specification and implementation of tax rules, such
as income tax, corporation tax and wage tax. For
these selected purposes, RegelSpraak functions ad-
equately. However, it is not possible to assess
whether RegelSpraak, given its current state, is
capable of expressing all relevant tax laws. Never-
theless, new patterns for the formulation of rules
are being developed as deemed necessary. The
DTA is therefore seeking to develop a framework



for evaluation of rule pattern quality which can be
directly used during the process of rule pattern de-
velopment rather than afterwards. In addition to
rule pattern assessment, the framework must be
able to assess the quality of the CNL as a whole.

This study focuses on the aspects of and perspec-
tives on quality which may be relevant to assess
in the context of a CNL aimed at automated exe-
cution of rules. We evaluate potential criteria for
assessment of the understandability of RegelSpraak
and the quality of a rule pattern, as well as whether
additional quality measures are needed. These in-
sights can further the development of rule patterns,
as well as the tooling used to implement them.

1.1 The basic structure of RegelSpraak

Two categories of CNLs are those improving read-
ability for human users, and those facilitating an au-
tomated semantic analysis (Tommila and Pakonen,
2014). RegelSpraak falls into both categories. The
foundations of RegelSpraak lie in the Dutch version
of RuleSpeak (RuleSpeak, 2021): a set of guide-
lines to formulate business rules in a precise yet
user-friendly manner. As opposed to RuleSpeak,
though, RegelSpraak has a predefined syntax and
semantics. The syntax is enforced though the de-
fined language patterns, which have a precisely
defined semantics. The use of examples of the in-
tended rule behaviors ensure that the rule analyst
understands the implication of the rules specified.
These language patterns facilitate the automated ex-
ecution of the rules, which is a major step forward
for the DTA’s IT implementation process.

Table 1 presents the types of rules RegelSpraak
employs. A RegelSpraak rule always has the fol-
lowing format: [RESULT] IF [CONDITION(S)].
A condition compares attributes, which can have
boolean or numerical values, or be dates, enumer-
ations or roles. The result is executed as a con-
sequence of the successful evaluation of the con-
ditions. The results and conditions are connected
using carefully composed Dutch phrases to maxi-
mize the resemblance to a natural sentence.

The following fictitious example is a Regel-
Spraak calculation rule. The results part is specified
before the listing of the conditions.

Rule tax based on travel time
Valid from 2011 to 2015

The tax on a train journey must be
calculated as the TAX PERCENTAGE of
(900 minus the travel time by train
in minutes of the taxed journey)

if the journey meets all of the
following conditions:

— the type of the travel tax is
equal to ‘gross tax based on
travel time’

— the travel time by train in
minutes of the taxed journey is
larger than or equal to 600

— the travel time by train in
minutes of the taxed journey is
smaller than 900.

The aforementioned rule is an instantiation of
the following rule pattern:

Rule <description>
Valid from <year> to <year>

The <attribute> of an <object> must
be calculated as the <expression>

if the <object> meets <all | one
| at least n | at most n | none

| exactly n> of the following
conditions:

— <condition>
— <condition>.

1.2 Two cognitive perspectives on rule
authoring

Rule authoring is a cognitively demanding task
for analysts, and it is therefore important to re-
view some cognitive process requirements. Analo-
gies from modeling and writing research are used
(Wilmont, 2020).

Early research on story writing found that writ-
ers use three strongly intertwined processes: plan-
ning, sentence generation, and revision (Hayes
and Flower, 1986). Furthermore, writing is goal
directed and goals are hierarchically organized.
Skilled writers comment on their goals early in
the process and continue to define subgoals after
having determined the main goal. This process can
also be observed in conceptual and scientific model-
ing (Ross et al., 1975; Sins et al., 2005). The ability
to abstract the essential meaning from concrete ac-
tivities or observations, as well as the ability to
engage in metacognitive monitoring behavior, are
important success factors in modeling (Wilmont
et al., 2013). Tax rules can be viewed as a model of
the legal reality, therefore the importance of these
skills applies to rule authoring as well.

Following Gemino and Wand (2003), during rule
authoring an analyst can take on one of two perspec-
tives: reader or writer. The rule writer is the active
role, responsible for translating knowledge into



Rule type Description

Deduces a true/false re-
sult

Calculates a number or
amount

Calculates dates
Validates whether the
value of an attribute is
consistent when com-
pared to the value of an-
other attribute, or a va-
lidity check for one at-
tribute

Determines the value of
a characteristic

Assigns a value to an at-
tribute if the value is not
being determined by a
rule or an input message
Creates a new object
Creates a new fact

Decision rule

Calculation rule

Time/date rule
Consistency rule

Assigning charac-
teristics

Initialisation rule

Object creation rule
Fact creation rule

Table 1: Types of RegelSpraak rules

rules. On the contrary, the rule reader is passive,
concerned with reading the rules and constructing a
mental model of the domain based on the informa-
tion contained in the selected rules, RegelSpraak’s
grammatical structure and internalized knowledge
gained from prior experiences.

This dichotomy translates perfectly to the roles
assumed in rule development teams. Typically, they
are made up of tax experts and rule analysts. Tax
experts have highly specialized knowledge on legal
contexts in which the rules are meant to function, as
opposed to rule analysts who have intricate knowl-
edge of RegelSpraak syntax and methods for rule
authoring. Therefore, tax experts are primarily con-
cerned with reviewing what the rule analysts have
created. However, despite the fact that each team
member is likely to operate in a dominant role,
everyone will inevitably have to switch between
the roles occasionally during the process of rule
authoring. It is therefore essential that the quality
assessment framework flexibly accommodates re-
flection on team progress from both the reader and
writer perspectives.

1.3 Evaluating CNL quality

As RegelSpraak is constantly evolving, fast and
targeted quality evaluation during development is

crucial. Interestingly, earlier work on the evalua-
tion of CNLs has focused mostly on the usability
aspects, in particular understandability and learn-
ability (Kuhn, 2009). However, during interpreta-
tion tasks it proved difficult to determine whether
people truly understand the CNL or whether they
follow syntactical patterns to complete the task.
Kuhn (2009) demonstrated that graphical represen-
tations, which prompted people to reason about
the meaning of statements, encouraged understand-
ing. However, RegelSpraak projects may contain
over 1000 rules, in which case graphical represen-
tations would not be suitable. Additionally, basic
knowledge of logic helped to evaluate statements
in which potentially ambiguous constructs such as
an inclusive OR are used. This implies that for the
user, some background knowledge is desirable.

Concerning RegelSpraak itself, a set of rules can
be viewed as a model of legal reality. From this
point of view, conceptual modeling quality crite-
ria can be applied for evaluation. An early quality
framework differentiated between syntactic, seman-
tic and pragmatic quality (Lindland et al., 1994).
This framework has been expanded and revised to
become the SEQUAL (SEmiotic QUALIty) frame-
work for model evaluation (Krogstie et al., 20006),
which provides theoretical, qualitative guidelines.
It encompasses the following aspects: physical rep-
resentation and availability, empirical layout and
readability, syntactic requirements, semantic un-
derstandability, pragmatic impact of the activated
model, socially mediated shared understanding and
organizational aspects such as which parts of the
model can be changed.

For our purposes the original three aspects are
leading. Syntactic quality focuses on how to en-
hance the formal syntax, to implement error de-
tection, error prevention and recovery. Semantic
quality refers to the human interpretation of the
model, the relation between one’s knowledge and
the model. Pragmatic quality concerns model acti-
vation; that is, how the models are interpreted by
both social and technical actors. Technical interpre-
tation demands complete models with operational
semantics, whereas social interpretation requires
flexibility and effective abstraction. We use the
aspects from the revised SEQUAL version to guide
the development of the RegelSpraak evaluation cri-
teria.



2 Methodology

For this exploratory project, we organized our activ-
ities in three phases: 1) an exploration of potential
quality criteria, 2) an investigation of the criteria in
terms of user perspectives and cognitive processes,
and 3) integration into a conceptual framework.

The exploration of quality criteria was done
through a literature review, which included both
scientific and grey literature. The domains of CNL,
software quality and linguistic quality were queried.
Additionally, documentation provided by the DTA
reviewed.

For the exploration of user perspectives, we con-
ducted interviews with five DTA employees who
worked in varying functions. The sample consisted
of one developer and four rule analysts, of whom
one had a legal background and one was responsi-
ble for RegelSpraak training courses. We set up an
interview guide to include the following aspects:
generic linguistic quality aspects, the role of Regel-
Spraak in the daily workflow, difficulties and best
practices when using rules and patterns, incentives
for new pattern development, the documentation
of design decisions and how best to teach it to new
employees.

Interviews were audio-recorded with the partici-
pants’ consent, and analysed directly from the au-
dio files. We denoted timestamps and took elab-
orate notes whenever utterances of the following
types were encountered:

e Decision-making aspects of determining rule
and pattern quality,

e Underlying principles and frameworks which
analysts and developers (unconsciously) use
to test and validate new rules and patterns
during development,

e Explicit mentions of routine actions.

Furthermore, we conducted a semi-structured,
non-participant observation of a rule pattern design
session, in which three rule analysts, one developer
and a project leader took part. This session was
held via Cisco Webex, and the researchers switched
off their audio and cameras to appear as unobtru-
sive as possible. The session was video-recorded
with the participants’ consent. The following struc-
tural framework was used to analyse the video:

e Spontaneous mention of quality criteria (ei-
ther implicit or explicit),

e Differences in interpretation of quality crite-
ria,

e Mention of operational norms for quality cri-
teria,

o Allocation of attention to different quality cri-
teria,

o The use of the human versus the rule engine
perspective in the discussion,

e The process of decision making in the context
of differing opinions,

o Quality aspects which might block further pat-
tern development progress.

The final integration phase took place in short de-
sign cycles in which DTA employees were actively
involved. Significantly recurring quality criteria
were deduced by triangulating the literature review,
interview and observation results. The integration
process focused on formulating operational criteria
for each of the quality criteria, and on designing
a user-friendly procedure for testing rule pattern
quality in daily practice.

It should be noted that the primary scope for this
initial phase of the RegelSpraak evaluation project
is focused on standardizing the best practices to
align understandability for users and formal syntax
as produced by rule analysts. A formal, computa-
tional evaluation of the resulting RegelSpraak rules
is beyond the scope of this paper.

3 Results

Our multi-faceted exploration yielded insights from
literature review, interviews, observations and ac-
tive design cycles. The final set of quality crite-
ria that we selected consisted of the following:
Readability, Recognizability, Explainability, Us-
ability, Completeness, Syntax, Complexity, Effi-
ciency, Compositionality, Domain Independence,
Technical Executability. These criteria were then
differentiated and described from both a fiscal and
a computational perspective. The resulting cate-
gorizations are shown in Section 3.3: the Fiscal
perspective is shown in Table 2, and the Computa-
tional perspective in Table 3.

We continue to describe how the iterative re-
search process resulted in the design of our frame-
work. Firstly, the results of our quality criteria ex-
ploration are discussed, followed by the integration



with user perspectives and finally the translation to
actual framework development.

3.1 Phase 1: An exploration of quality
criteria

We approached the exploration of quality crite-
ria from four perspectives: linguistics, concep-
tual modeling, software engineering and usabil-
ity. Major themes that emerged were semantic
expressiveness, cognitive usability and the func-
tional and structural aspects associated with formal
languages.

3.1.1 Semantic expressiveness

As described in Section 1.3, syntax, semantics and
pragmatics form the basis for the framework. At
the intersection of linguistics, conceptual modeling
and usability, the ability to express the desired se-
mantics in a rule pattern is one of the most crucial
themes. Ultimately, if the model does not convey
the right message to the stakeholders for whom it
was created, the relevance of all other aspects of
model quality may be questioned. In the case of
RegelSpraak, semantic consensus between fiscal
experts, rule analysts and IT developers must be
achieved.

Legal texts are often formulated with precision
and disambiguation in mind, yet many linguistic
constructs are used to express desired nuances. De-
spite RegelSpraak’s user-centred focus, its main
goal is to automate rules, for which human texts
have to be transformed to fit into a formal syn-
tax. This requires a delicate balance between the
abstraction levels of both rule patterns and rules,
as they must be designed to express as many di-
verse meanings as possible yet not become overly
generic.

Guidelines for how to incorporate maximal ex-
pressive power in a formal rule pattern can be found
in Grice’s maxims (Grice, 1991). In short, Grice’s
maxims dictate that contributions to a conversation
should be maximally informative within minimal
wording, contain no untruths, be precise, unam-
biguous and above all relevant. Whenever there
is a possibility that ambiguity might occur, for in-
stance with ‘can’-patterns, they must be tested ex-
tensively against a diverse sample of concrete rules
until there is no room left for interpretation. This
records how fiscal concepts and norms are inter-
preted and applied. From this test, essential rele-
vance and pattern complexity minimization can be
determined.

Furthermore, automated rule engines can only
deal with a specified vocabulary, which further em-
phasizes the importance of a concise vocabulary.
If patterns are designed to accommodate this vo-
cabulary and structured in such a way that chosen
signalling words allow minimal freedom of inter-
pretation, RegelSpraak forms an excellent basis for
facilitating flexible, or agile, law execution.

3.1.2 Cognitive usability

Cognitive usability requirements featured promi-
nently in the interviews. The concepts of under-
standability, readability and explainability were
considered to have the highest priority, although
the interview results suggest that their precise defi-
nitions and relations to each other are all but clear-
cut.

Understandability is required in different forms.
For one, rule analysts are taught the existing rule
patterns and what they can express. It is therefore
essential that the logic and abstraction associated
with rule patterns are understandable. For another,
in the current situation fiscal experts do not write
rules. They only read what the analysts have writ-
ten, and listen to analysts explaining their creations.
Therefore, readability and explainability may be
seen as critical understandability prerequisites.

When the interviewees were prompted to com-
ment on a rule pattern the researchers considered
poorly understandable, aspects such as sentence
complexity, poor abstraction (“too much detail in
one construct”, “using a summation or a basic
calculation should be coverable with ‘calculation’,
and the context should clarify how the calculation
is to be performed”), structure (“diverse options
have been written out in different places in the pat-
tern”) and clarity of option meanings ( “the options
in this pattern raise too many questions. For ex-
ample, why is ‘first/last’ here? Is this variable the
first of a sequence?”) were mentioned. From this,
we deduce that structure and abstraction level are
critical understandability requirements for the rule
pattern. For the terminology used in the rule pat-
tern, unambiguous interpretation is most important.

One of the interviewees suggested the following:
“it would be good to provide such generic patterns
with instantiated examples, but because of a combi-
nation of priority and time this unfortunately does
not happen well enough”. Research confirms that
modelers use abstraction skills to actively connect
generic concepts to concrete activities and objects
through generalization and instantiation (Theodor-



akis et al., 1999). This is therefore another critical
aspect contributing to understandability to be in-
cluded in the quality evaluation framework.

3.1.3 Functional and structural evaluation

RegelSpraak has many parallels with programming
languages. For functional and structural assess-
ment, inspiration may thus be taken from exist-
ing software quality criteria, such as the ISO/IEC
25010 (International Organization for Standardiza-
tion, 2017). Two perspectives are relevant: func-
tional quality, which measures the extent to which
the software satisfies the functional requirements
for its intended use, and structural quality, which
measures the extent to which the software satis-
fies non-functional requirements such as robust-
ness, usability, maintainability, compositionality or
complexity. Functional assessment must be con-
sidered during creation of rule patterns, whereas
structural assessment must be performed immedi-
ately after creation. It is thereby important to assess
the current state of a rule or rule pattern against the
desired target state, using both objective data and
user perceptions, and describe the results both in
terms of qualitative descriptions and hard numbers
(Paroubek et al., 2007). Examples should be used
to the point of saturation to ensure the stability of
the rule patterns in terms of grammar and expres-
siveness (Veizaga et al., 2020).

One interviewee made it particularly clear that
the principle of compositionality is essential for
linking the structure of a rule pattern to the way
it is to be implemented in the rule engine. In the
linguistic sense, it concerns the building blocks of
sentences and the relations between them, and in
the computational sense that a system should be
designed by linking smaller, independent subsys-
tems so that recursive reasoning about the meaning
and workings of the system is possible. The rule
pattern - implementation connection is made by
relating the modular, atomic building blocks of a
law as simple and consistently as possible to derive
equally modular rule patterns from them, which
can thereafter be implemented as such.

3.2 Phase 2: User perspectives and cognitive
processes

In order to be able to design quality criteria, in-
sights in the current way of rule pattern use and
development are necessary. Additionally, clarity
on the prospective users is needed. From the inter-
views and observations we gained some insights in

how people think they use rule patterns, how they
are being used in a collaborative design session and
which future users they envision.

3.2.1 Prospective users

Concerning prospective users, the way in which
these opinions were expressed was very much di-
versified. Whereas one interviewee idealized that
“John Doe must be able to understand it”, other
interviewees were more conservative: “It is still
a domain-specific language, so it is of particular
importance that the ‘inhabitants’ of the domain,
namely the rule analysts and the fiscal experts, are
being served.”

In the current system, rule analysts are being
trained in what can be expressed with existing rule
patterns. There are no fiscal experts who design
rules independently. Fiscal experts are only en-
gaged as ‘rule readers’. Note that this concerns
only the concrete, implementable rules, not rule
patterns. Therefore, the emphasis of quality criteria
for fiscal experts focuses only around understand-
ability and readability. There thus exists a rather
large divide between the rule analyst and the fiscal
expert in the way they work with rules and rule
patterns.

3.2.2 Rule pattern development best
practices

For the way of working when designing rule pat-
terns, best practices have already been formulated.
Rule pattern design is always done in a multidis-
ciplinary team, which undergoes a design cycle
consisting of the following phases: Analysis, Spec-
ification of rule pattern, Review with designated
team, Implementation, Create documentation and
Use pattern in practice. The activities of explaining
ideas for patterns to colleagues and paying spe-
cial attention to understandability are emphasized.
However, all interviewees agreed that more struc-
ture for evaluation is desired. “We don’t really have
a good framework for testing pattern development,
so many people contribute ideas from their own
backgrounds and perspectives, we miss a common
framework that states what is important and why.
We must all work from the same framework.”

The most important insights emerging from the
work session observation was that several quality
criteria such as relevance, consistency, uniformity,
flexibility and non-ambiguity were already spon-
taneously mentioned, and participants also men-
tioned afterwards that these were not consciously



planned or organized. The human usability per-
spective featured most prominently, although some
operational criteria are discussed. The questions
a rule pattern design raises leads the discussion
rather than criteria. Additionally, the explicit dif-
ferentiation between rules and rule pattern was not
made, they were being used interchangeably which
sometimes led to confusion. Finally, this observa-
tion also gives valuable insights in the dynamic,
flexible workflow of daily practice, which is an im-
portant criterion to keep in mind when designing
the evaluation framework to keep it usable.

3.3 Phase 3: Developing a quality assessment
framework

Based on the input from the literature review, in-
terviews and observations we have been able to
deduce a set of quality criteria for the evaluation
of RegelSpraak rules and rule patterns. The main
challenge that remains is to operationalize them to
the extent that they are precise yet workable.

3.3.1 Differentiating perspectives

As mentioned above, our set of quality criteria con-
sists of the following: Readability, Recognizability,
Explainability, Usability, Completeness, Syntax,
Complexity, Efficiency, Compositionality, Domain
Independence, Technical Executability.

1. Human - Machine After reviewing the set
of quality criteria, we came to the conclusion that
most can be interpreted from two perspectives: the
human and the machine. The human perspective
encompasses how fiscal experts and rule analysts
work with the rules and patterns, whereas the ma-
chine perspective embodies the computational im-
plementation and execution of rules. Readability,
Recognizability and Explainability are uniquely hu-
man, but the other criteria can be operationalized
from multiple perspectives.

2. Read - Write On top of the human - machine
differentiation, we included the read - write distinc-
tion within each perspective, as mentioned in Sec-
tion 1.2. From the human perspective, fiscal experts
read rules and rule analysts write rules. From the
computational perspective, the rule engine reads
the rules as input and writes them to executable
RegelSpraak rules as output.

3. Rule - Rule Pattern The next critical step was
to differentiate explicitly between the two abstrac-
tion levels of concrete, implementable rules, and

abstract rule patterns still to be instantiated. We
had previously observed that the two were being
used interchangeably in practice, but for precise
operationalization a clear distinction is necessary.

Revision: Fiscal - Computational However,
during the consecutive iteration it became clear
that simply distinguishing between a human and
a computational perspective was too simple. For
example, when defining a criterion such as Com-
plexity, even from a computational perspective hu-
man developers are responsible for delivering the
right level of complexity to the machine. Therefore,
what was initially the ‘Human’ perspective became
the ‘Fiscal’ perspective, and ‘Machine’ changed to
‘Computational’.

Additionally, it became clear that applying the
Read - Write and the Rule - Rule Pattern distinc-
tions to the computational perspective resulted in
an artificial description that did not correspond with
what could be tested in practice. In particular, the
implementation and execution of instantiated rules
could be seen as a result of successful rule pat-
tern instantiation, and therefore not truly relevant.
Therefore, we unified the Computational perspec-
tive to focus on the Rule pattern level and drop
the Read - Write distinction. The core focus then
becomes the implementability of the rule pattern,
whereby ‘implementable’ is viewed from the us-
ability perspective of the UX designer as creating a
usable interface for the rule engine, and from the
perspective of the developer as delivering efficient
and complete code.

The final differentiation of perspectives and cat-
egorization of criteria within the Fiscal perspective
is shown in Table 2, and the Computational per-
spective in Table 3.

3.3.2 Operationalizing qualitative norms

Tables 2 and 3 show that certain criteria are unique
to a perspective, whereas others are needed from
different perspectives. The most pervasive one is
Complexity. One could argue that within the Fiscal
- Read perspective, complexity is integrated in all
criteria, since an overload of complexity hinders
readability, recognizability and understandability.
For the Fiscal - Write and Computational perspec-
tives, however, complexity needs to be specifically
defined. We began the operationalization with qual-
itatively formulated norms, touching on core vari-
ables. From the Fiscal perspective, Complexity of a
rule or rule pattern encompasses the following four



Fiscal - Rule | Fiscal - Rule
Pattern
Read Recognizability | Recognizability
Readability Readability
Explainability Explainability
Write Complexity Complexity
Completeness Completeness
Usability Usability
Syntax Syntax
Compositionality
Domain Indepen-
dence

Table 2: The Fiscal perspective.

Computational - Rule Pattern
Complexity

Completeness

Usability

Compositionality

Efficiency

Table 3: The Computational perspective.

elements: Number of variables, Number of vari-
able types, Number of relations between variables,
and Order. In case of an instantiated rule, it can be
made up of several pieces of rule pattern. Therefore
it is important to minimize for each rule the scope
and thereby the number of rule patterns or pattern
parts that have to be used to express the meaning
of the rule. From the Computational perspective,
however, the non-functional requirements of Per-
formance efficiency and Maintainability were the
critical variables. The three qualitative definitions
of Complexity are as follows:

Complexity ‘Fiscal - Write - Rule Pattern’ A
rule pattern must be divided into sub-patterns if the
following complexity conditions cannot be met:

1. Is the number of variables minimized?
2. Is the number of operators minimized?

3. Are the types of values a variable can take
minimized?

4. TIs the number of relations between variables
minimized?

5. Is the scope of the pattern minimized?

6. Are the variables presented in a logical order
in which consecutive variables build on prior

variables to maximize readability, usability
and domain independence?

Complexity ‘Fiscal - Write - Rule’ A rule must
be divided into sub-rules or enumerations if the
following complexity conditions cannot be met:

1. Does the number of legal concepts represented
in the rule remain such that connected sen-
tence parts remain readable, recognizable and
understandable?

2. Is the number of operators in the rule mini-
mized?

3. Is the number of legal concepts in the rule
minimized?

4. Is the number of relations between legal con-
cepts and (parts of) rule patterns minimized?

5. Is the scope of the rule minimized?

6. Have the legal concepts been defined on the
highest possible level of abstraction such that
the semantics are still representative of the
law?

7. Is legal maintenance of rules easy to perform?

Complexity ‘Computational’ Verify whether
the complexity of the code to be implemented is
such that performance efficiency and maintainabil-
ity are guaranteed:

1. Is the number of functions needed to imple-
ment the rule pattern minimized?

2. Is the number of steps needed to go from
the first to the final step in the function mini-
mized?

3. Do the functions have a modular structure in
relation to each other?

4. Is there legacy code that is no longer func-
tional?

5. Which critical consequences may happen if a
rule pattern fails? How many steps are needed
to deduce this?

6. Which non-critical consequences may happen
if a rule pattern fails? How many steps are
needed to deduce this?

7. How does error handling in the rule pattern
implementations take place?



8. Can rule pattern maintenance be efficiently
and accurately performed?

4 Discussion and future work

Given the current framework for relevant quality
criteria and the positioning of these within clearly
delineated perspectives, a rough standard has been
created to improve insights in the quality of Regel-
Spraak rule patterns and stimulating critical discus-
sions.

As the study progressed, the question arose to
which extent rule pattern quality could be studied
separately from the process of rule creation in prac-
tice. One of the best ways to test the meaning of a
rule pattern remains to instantiate it with existing
legal procedures. This led us to further emphasize
the importance of making the Rule - Rule pattern
distinction, and the Read - Write distinction on
top of it. A usable framework with impact will
therefore always have to combine analytic evalu-
ation based on abstract quality criteria with user
evaluation based on actual implementation tests,
preferably in an iterative, flexible fashion.

We have not yet been able to test the criteria in
the practice of rule pattern design. However, an ini-
tial qualitative review of the criteria suggested that
the content indeed touches on relevant variables.
The most important next steps are to further refine
the best practice cycle the DTA team has already
set up to incorporate the evaluative criteria, to focus
specifically on how to implement them so that they
are usable within the flexible dynamic of design
sessions, and to determine the level of quantitative
operationalization needed. All these factors need to
be incorporated in practical usability testing. Fur-
ther quantitative validation of our design choices
to demonstrate that they are representative of legal
constructs need be performed, for example using
text mining or surveying a large population of legal
professionals.

For usability in practice, the core procedure boils
down to awareness of within which predefined per-
spective a task at hand can be classified, to take note
of the criteria defined within that perspective, and
to use the operational qualitative criteria to evalu-
ate the result, within the dynamic team discussion.
A trade-off will have to be made between the pur-
poses of stimulating critical discussion about rule
pattern proposals, and actually measuring quality in
a more quantitative sense in relation to a predefined
quality standard. It will be interesting to study what

numerical constraints on understandability may be
useful, such as incorporating the known limits of
human working memory (3-5 items) (McCutchen,
1996; Ricker et al., 2010) to constrain the number
of nested elements, operators and parameters.
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