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Abstract. Formal representations of legal text have long been central
to research in AI and Law. In this study, we examine the process of for-
malising legal articles through a co-design approach conducted with a
legal expert. Using the ANGELIC framework, we explore the formalisa-
tion of Japanese Civil Code articles and analyse where and why some
articles ‘resist’ unambiguous formalisation. Through this analysis, we
identify four lessons learnt about the limits of formalizations. These con-
cern the inherent complexity and dynamic nature of the law, the concept
of model granularity, and interpretive ambiguity in legal text. We hope
these lessons can inform future efforts to design, apply, and evaluate
formalisation methods in the legal domain.
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1 Introduction

There is a long-standing tradition of modelling legal knowledge in formal repre-
sentations in the AI & Law domain. Such approaches include rule-based logics,
case-based structures, ontologies, and argumentation frameworks [28,2,32,30].
Such representations can be used to reason with, to support domain understand-
ing, and to enable automatic decision-making. Recently, while machine learning
approaches are dominant, there has been a surge in neuro-symbolic approaches
that combine data-driven AI techniques with formal representations [22]. This
paper reflects on the practice of formalising legal articles. Drawing on concrete
examples, we highlight situations in which the process of formalisation encoun-
ters resistance, revealing limitations, ambiguities, and structural challenges in-
herent to legal text.

In this paper, we report on the co-design of formal representations of legal
articles, conducted with a legal expert, aiming to model a diverse set of provi-
sions from the Japanese Civil Code. While several articles could be represented
successfully, others proved difficult or nearly impossible to formalise unambigu-
ously under our initial assumptions. This paper distills the lessons learned from
these challenges and highlights design aspects that require explicit attention to
produce usable formal models.



2 Background

Formalising law can be defined in terms of translation [29]: it is a process of
translating legal provisions and norms into a chosen formal representation and
has a long and extensive tradition in legal scholarship [26,24]. At the same time,
legal provisions are known for the number of problems they generate. It seems
that in many cases it is the specificity of legal language itself that makes it a
rewarding subject of research. This includes in particular works on the issues of
vagueness [12,23], defeasibility [16,8], context sensitivity [20] or reasoning based
on values [6]. These issues have been reflected in a number of modern works
that attempt to harness these properties in computational form. Previous work
in this domain concerned, among others, the defeasibility of legal reasoning [7],
application of fuzzy [10] and temporal logic [14].

2.1 ANGELIC

In our study, we represent the legal articles as ANGELIC Domain Models (ADMs).
The ANGELIC methodology, later updated to ANGELIC II, is an approach for
representing and reasoning about legal domains [1,3]. It has been used to model a
variety of domains, such as US Trade Secrets [5] and the European Convention on
Human Rights [9,4]. The ADMs that model legal articles are based on Abstract
Dialectical Frameworks (ADFs), a generalisation of argumentation frameworks
capable of modelling argumentation [11,19]. In these models, legal articles are
organised hierarchically: the root node represents the article’s verdict, which is
determined by a set of issues, each in turn defined by a set of factors. Factors
are legally relevant fact patterns that may or may not apply to a given case [2].

In ANGELIC, factors are divided into two types. Baselevel factors form the
leaves of the hierarchy and are assigned a truth value (True’, False’, or ‘Un-
known’) for each case, which is referred to as factor ascription. Abstract factors
capture intermediary legal concepts and are defined by other abstract or base-
level factors. The values of abstract factors, as well as issues and the verdict, are
calculated using accept and reject conditions along with a default value, applying
logical operators (AND, OR, NOT) evaluated under three-valued logic [25].

2.2 Japanese Civil Code

In this study, we focus on modelling a selection of articles from the Japanese Civil
Code, a comprehensive body of law governing private legal relations in Japan,
including contracts, property, family, and obligations. The Civil Code is highly
structured, with articles generally short and narrowly scoped, making it poten-
tially suitable for formalisation. Our work is inspired in part by previous work in
the COLIEE competition [15,31], a legal competition that provides benchmarks
for legal information extraction and entailment tasks using the Japanese Civil
Code.



For this study, we model the legal articles directly as a verdict determined
by a set of factors, without explicitly representing intermediate issues. This sim-
plification reflects the small scope of most articles. Despite this, modelling even
these apparently straightforward provisions revealed challenges related to inter-
pretive ambiguities, contextual dependencies and the interplay of multiple legal
concepts, highlighting the limits of formalisation even in well-defined domains.

3 Constructing ADMs of Legal Articles

3.1 Overview of the approach

Our approach was based on a co-design process in collaboration with a legal ex-
pert. Together, we constructed ADMs for a selection of articles from the Japanese
Civil Code. The co-design process involved iterative interpretation, where we dis-
cussed how each article could be represented in the ADM structure and how its
legal concepts could be formalised as factors and logical relations. The goal was
not necessarily to produce complete models but more so to examine how the
process of formalisation unfolds when technical and legal perspectives interact.
Through this collaboration, we explored both the strengths and the practical
limits of formalising legal text.

3.2 Effective formalisations

Our approach proved to be effective for a number of articles. To illustrate a
successful example, Figure 1 presents the ADM corresponding to Article 698 (see
Figure 1a for the text of the article). The verdict, shown in yellow in Figure 1b,
concerns whether the manager is liable to compensate for damages. This outcome
is determined through the ascription of the base-level factors (blue), which in
turn define the values of the abstract factors (green). Together, these factors,
and the accept and reject conditions, yield the final value of the verdict.

We found that ADMs can be constructed most successfully for articles with
a clear and logical structure that corresponds to the verdict. The methodology
in these cases can be considered effective in the sense that it enabled the iden-
tification of the article’s relevant characteristics and factors, yielding an ADM
that can determine the verdict concerning it.

We have however encountered a number of informative edge cases. Those
cases allowed us to draw several lessons concerning not so much the specific
formalisation method used, but more broadly the general problem of formalising
legal articles as such. We dive deeper into some of these edge cases in the next
sections.



If a manager engages in benevolent intervention in another’s business
in order to allow a principal to escape imminent danger to the
principal’s person, reputation, or property, the manager is not
liable to compensate for damage resulting from this unless the
manager has acted in bad faith or with gross negligence.

(a) Article 698 of the Japanese Civil Code.

(b) ADM of Article 698

Verdict:
com The manager is liable to

compensate for damages
Abstract factors:
esc The manager’s actions aimed to al-

low the principal to escape
imminent danger

exh The manager exhibited gross
negligence or acted in bad faith

Baselevel factors:
ben The manager’s intervention was

benevolent
dmg There were damages resulting from

the intervention
per The actions aimed to allow the es-

cape of imminent danger to
the person

rep The actions aimed to allow the es-
cape of imminent danger to repu-
tation

pro The actions aimed to allow the es-
cape of imminent danger to prop-
erty

neg The manager exhibited gross
negligence

fth The manager acted in bad faith

(c) Verdict and factors of the ADM

Fig. 1: Article 698 of the Japanese Civil Code (a) alongside its ANGELIC Domain
Model (b) and its verdict and factors (c).

3.3 Determining the verdict

In the case of Article 698 (Figure 1a), we determined that the verdict should
be whether the manager is liable to compensate for damages. This answers the
question, ‘should the manager compensate for the damages? ’. Although this ap-
pears to be the most straightforward question to ask, a legal article can invite



several different questions. In such cases, it becomes more difficult to determine
what the verdict of the ADM should represent.

We illustrate this concept using Article 593 of the Japanese Civil Code, shown
in Figure 2a. Through a co-design session with the legal expert, we developed the
ADM shown in Figure 2, where the verdict was defined as whether the loan for
use is effective. This formulation allows reasoning about cases where the central
question is: ‘is the loan for use effective?’.

However, other questions can be asked about this article, in which the con-
structed ADM cannot be applied. For example, two bar exam questions concern-
ing Article 593 are shown in Figure 3, where examinees must determine whether
a legal entailment exists between Article 593 and the statements in Figure 3.
This task corresponds to Task 4 of the COLIEE competition [15].

When it comes to the first statement (H30-24-U), the implied question is:
‘May B demand compensation for damages due to default based on the loan
for use contract from A? ’. In the second statement statement (R1-23-3), the im-
plied question is: ‘Is a loan for use contract effective when not made in writing? ’.
Strictly speaking, neither of these two questions can be answered directly ascrib-
ing factors to the ADM in Figure 2, as the questions do not match the question
we had in mind for the verdict node when designing the ADM. To answer these
questions, we would need a different ADM, tailored to those specific questions.

3.4 Complexity, dynamics and temporal effects

The ADM of Article 593 (Figure 2) also illustrates issues with regards to the
symbolic structure and the affordances needed to represent legal articles. For
example, we see that the modal verb promise is used. Additionally, the article
contains reference to temporal aspects, such as a thing being returned after a
contract is terminated, and the contract being terminated after the other party
uses and makes profit of the thing. Furthermore, one needs to perform entity
disambiguation to resolve references to the borrowed thing, party and other party.
Hence, in this example alone, a formalism needs to account for logical connectives
as well as modal, temporal and entity-level distinctions.

While ADMs are designed to correctly represent the structure of the logical
connectors, they are in principle not designed to represent these other distinc-
tions explicitly using deontic or temporal logic. Choosing a formalism hence
means picking a (sub)set of relevant attributes of legal reasoning to represent,
and leaving the rest implicit.

It is also the case that we often cannot reasonably answer legal questions
only based on a single article. Instead, we need to read the article in the context
of bigger network of interrelated articles, and consider law as a complex and
dynamic system [21,17,18]. For example, to answer questions in Figure 3, the
ADM in Figure 2 alone is insufficient and we would require additional articles
to perform the legal reasoning necessary. Strictly speaking, in order for our for-
malisation to be able to answer legal questions adequately, it would have to take
into account the fact that it is rare for a given legal question to be answered on
the basis of a single provision, usually, a number of different regulations must be



A loan for use becomes effective if one of the parties promises to
deliver a certain thing, and the other party promises to return
the thing when the contract is terminated after the other party
gratuitously uses and makes profit of the borrowed thing.

(a) Article 593 of the Japanese Civil Code.

(b) ADM of Article 593

Verdict:
eff The loan for use is effective
Abstract factors:
oth The other party promises to return

the thing when the contract is ter-
minated after [the other party] gra-
tuitously uses and makes profit of
the borrowed thing.

ter The contract is terminated after
the other party gratuitously uses
and makes a profit from the bor-
rowed thing.

Baselevel factors:
del One of the parties promised to de-

liver a certain thing
prm The other party promises to return

the borrowed thing when the con-
tract is terminated

prf The other party makes a profit
from the borrowed thing

gra The other party gratuitously uses
the borrowed thing

(c) Verdict and factors of the ADM

Fig. 2: Article 593 of the Japanese Civil Code (a) along with its ANGELIC
Domain Model (b) and its verdict and factors (c).

taken into account, which combine into different structures depending on how
the question is asked.

3.5 Model granularity

In the ADM of Article 593, the verdict is determined by two factors, one of which
in turn are determined by sub-factors, and one of those by sub-sub-factors as
shown in Figure 2. This raises a broader methodological question about the
appropriate level of detail when decomposing factors in ADMs. For example,
should factor oth be further broken down into its constituent sub-factors, or is it
sufficient to treat it as a single baselevel factor? This leads to the open issue of



H30-24-U: A who is the owner of a building and B made a loan agreement
where B borrows the building for free only while A is working abroad, and then,

however, A made a loan contract with third party C, and transferred the
building. In such case, B may not demand compensation for damages due to

default based on the loan for use contract from A.

R1-23-3: No contract of loan for use shall be effective unless it is made in
writing.

Fig. 3: Two bar exam questions concerning Article 593.

model granularity. On the one hand, there is a natural inclination to subdivide
the model into as many explicit conditions as possible. For example, in case law
when determining whether a vague term such as ‘gratuitous usage’ applies. On
the other hand, excessive granularity risks undermining clarity: the model may
become unreadable, and each additional node, particularly when not directly
supported by the text of the provision, and increases the risk of falling into the
trap of explicitly encoding certain modelling choices.

3.6 Model uncertainty and scope ambiguity

In terms of ADMs, decision trees or graphs in general, model uncertainty in a
legal context will refer to the uncertainty arising from the possibility of creating
multiple (equally or unequally) justifiable edges with various logical operators
assigned between the nodes representing the conditions. Simply put, it refers to
a situation where it is possible to construct similarly justified models of the same
article or legal norm resulting from it, which differ in their logical structure. Such
model uncertainty can be caused by scope ambiguity, where logical operators like
‘and’ or ‘or’ are used without clear specification of their range, allowing multiple
plausible ways to structure the logical relationships.

To illustrate this concept, we show an artificial article based on Article 178a
of the Polish Criminal Code in Figure 4a 3. In this article, a scope ambiguity
is evident due to the use of or’ and and’ without clarity on the range of these
connectors. This ambiguity permits at least two different ADMs, each repre-
senting one possible reading. Both readings are shown in Figures 4c and 4d.
While seemingly superficial, this example illustrates model uncertainty due to
scope ambiguity clearly, and reflects the kinds of interpretative disagreements
that frequently arise in legal analysis. Importantly, this is not a classic problem
of linguistic ambiguity and the scope of meaning of individual concepts. The
uncertainty does not arise at the level of the meaning of individual concepts or
3 This example comes from a webinar held by the Government Legislation Centre

(RCL) on 21 August 2025[27]



Anyone who drives a vehicle
under the influence of alcohol
or intoxicating substances and
poses a threat is subject to
punishment.

(a) Artificial article based on Article
178a of the Polish Criminal Code.

Verdict:
pun Subject to punishment?
Baselevel factors:
veh Drives a vehile
alc Under influence of alcohol
tox Under influence of intoxicating

substances
thr Poses a threat

(b) Verdict and factors of the ADMs

(c) First ADM interpretation (d) Second ADM interpretation

Fig. 4: Artificial article based on Article 178a of the Polish Criminal Code (A)
alongside two different ANGELIC Domain Models the (c & d) and its verdict
and factors (b).

the scope of their meaning, but at the level of the relationships between these
concepts. Because of this, formalising articles can also help expose such scope
ambiguity, which can be useful for legal scholars and personnel.

3.7 Artificially generated formalisations

Since the advent of Large Language Models (LLMs), research has investigated
the possibility of automatically extracting formal representations from legal
texts [33]. In a previous study, we found that automatically generated ADMs
were often ineffective [31]. Examining these artificial formalisations does further
highlight the observations we have made during our co-design process with a
human legal expert.

For example, when prompting ChatGPT to formalise an ADM of the article
in Figure 4a, the LLM shows a persistent preference (10 out of 10 runs) for the
second reading (see Figure 4d). Even with additional prompting, ChatGPT does
not generate the first reading as shown in Figure 4c. We also see that the LLM
takes a less granular approach, as it collapses the ‘or’ statement into one baselevel



(a) GPT-generated ADM

Verdict:
pun Is the driver subject to punishment?
Baselevel factors:
alctox Is the driver under the influence of alcohol or

intoxicating substances?
thr Does the driver pose a threat to others or

public safety?

(b) Verdict and factors of the ADM

Fig. 5: The ANGELIC Domain Models of the article from Figure 4a as generated
by ChatGPT (a) and its generated verdict and factors (b).

factor The structure of the generated ADMs is consistent across runs, with only
minor paraphrasing of the text within factors, as would be expected from a
language model. The consistent preference of ChatGPT for the second reading
implies that it does not expose the scope ambiguity of this legal article, which
can be harmful if the formalisation is used to reason with by legal professionals.

4 Lessons and Design Implications

In our analysis, we used the process of formalisation through ADMs as a pro-
totypical example to illustrate broader challenges in representing legal articles
formally. In many cases, the ADM structure enables the construction of models
that can be used to reason about legal questions in a structured and inter-
pretable manner. However, several fundamental challenges remain. From our
observations, we distil several key lessons and corresponding design implications
for future work

4.1 Lesson 1: No single formalisation fits all legal questions

As discussed in Section 3.3, no single ADM or formalisation can capture all
possible questions that may arise from a given article. Although the content
of legal articles often appears to imply a specific question they are meant to
address, the reality is more complex. In practice, the same article may give rise
to multiple legitimate questions, each requiring a distinct formalisation. The
same article can also often also be a building block to answer other questions
relating to other articles.

4.2 Lesson 2: Law is complex, temporal and dynamic

In Section 3.4, we showed that although legal provisions are written in texts that
at first appear clearly structured and stable, in reality, the law, the interpretation
of articles, the reconstruction of norms, and the arguments surrounding them are
highly susceptible to change and instability. Following a long-standing tradition



in legal theory, we distinguish between an article (or legal provision), under-
stood as an editorial unit of legal text, and the corresponding legal norm, which
describes the structure of an obligation or duty and is reconstructed through
interpretation from one or more provisions. Law is therefore a complex and
dynamic system. Despite a long tradition of formalisation in law, the actual, ef-
fective modelling of these two facts remains a crucial challenge, and future work
is needed that focuses on these temporal and referential aspects of legal norms.

4.3 Lesson 3: Granularity is an explicit design choice

As shown in Section 3.5, the level of detail, or granularity, of a model is an
explicit design choice with significant implications for its structure and effective-
ness. For a formalisation to be effective, however understood, the granularity
of the model must therefore be taken into account. There is always a trade-off
between descriptive accuracy and interpretability. In striving for a more precise
representation, we may lose readability and, consequently, practical applicability.

The appropriate level of granularity depends on the purpose of the formal-
isation. Is the goal to construct an algorithm capable of automating a process
defined by legal norms? Is it to study the nature of legal norms or to model
legal reasoning itself? Or is the aim to optimise performance on a computational
benchmark? In some cases, the purpose may even be exploratory or conceptual.
These questions should precede any formalisation effort, as the intended function
of the model directly determines the depth and structure of its design.

4.4 Lesson 4: A single article can yield multiple valid models

Model uncertainty arises when a single legal article can be represented in multiple
equally justified ways. One source of this uncertainty, as shown in Section 3.6,
is scope ambiguity, where connectors such as and’ or or’ can be interpreted in
different ways, producing distinct ADMs.

Recognising that legal norms are derived from many different sources, that
their meaning may evolve over time, and that the linguistic boundaries of legal
terms are rarely precise, is only a starting point. It should be noted that all these
building blocks can be combined in various ways, none of which should be con-
sidered "the one and only correct” (especially before a decision is made to settle
this type of legal dispute in a given case, and even then we only obtain certainty
ex post in that one case – the decision-making pattern does not necessarily have
to be repeated in subsequent similar or even identical cases, even if there are a
number of legal and procedural safeguards in place to ensure this). It is precisely
this inherent indeterminacy that we refer to as model uncertainty, and it is one
of the features that makes law an especially challenging and intellectually rich
domain. In this context, research addressing uncertainty directly seems to be
warranted. Methods that avoid creating a false (and, in the context of law, dan-
gerous) sense of stability and instead capture the uncertainty intrinsic to legal
reasoning are essential. In particular, research on uncertainty quantification in
legal models appears to be a promising direction.



5 Discussion and conclusion

While this study focused primarily on hard cases, we do not want to suggest that
law consists only of such difficult cases subject to varying levels and types of un-
certainty. A legal system in which every interpretation required complex logical
or interpretative operations would be difficult to imagine. In practice, many ar-
ticles and cases are relatively straightforward [13], which enables formalisation
and supports the development of e-government services and the automation of
administrative procedures in many countries. However, it is the edge cases that
provide the most insight into both the formalisation process and the law itself.
While we used the ANGELIC methodology in this study, our aim is not to
evaluate the specific limitations or capabilities of this framework, but rather to
examine the properties of law itself as an object of study. Different formalisation
methods might highlight other issues, but our focus is on the structure of norms
and the relationships between them, rather than on the fulfilment of specific
conditions, which has already received substantial attention.

In this study, we analysed the process of formalising legal provisions through
a co-design approach with a legal expert. Our experience demonstrated that,
while many articles can be effectively formalised, certain provisions resist for-
malisation due to inherent characteristics of law. From these cases, we derived
four key lessons: there is not a single formalisation suitable for every question;
law is complex, temporal, and dynamic; model granularity is an explicit design
choice; and multiple representations of the same article can exist, giving rise to
model uncertainty. We argue that these lessons are broadly applicable and should
inform future research on legal formalisation, guiding both the development of
formal methods and the interpretation of law as a structured domain.
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