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Preface

For more than 30 years, the Dutch Foundation for Knowledge Based Systems JURIX
(https://jurix.nl) has organised annual conferences on artificial intelligence & law. Star-
ting as a mostly Dutch event, is has spread out to Europe, having taken place in many
countries (inter alia in Malta, Austria, Belgium, France, Poland, and Czech Republic).
This year, the already 34th International Conference on Legal Knowledge and Informa-
tion Systems (JURIX 2021) takes place in Vilnius, Lithuania. From the point of geo-
graphy, Lithuania is the heart of Europe; it is not yet but may become so also in the mind
of people, reminding us about the richness diversity of the “old continent”. Considering
participants and speakers, JURIX2021 is now truly a European conference on artificial
intelligence & law, with strong outreach to the Americas and Australasia.

This annual international conference has been open for all, in particular academics,
legal practitioners, software companies, administrations, parliaments and the judiciary.
It is now a place of virtuous exchange of knowledge between theoretical research and
applications on artificial intelligence & law. Traditionally, this field has been concerned
with legal knowledge representation and engineering, computational models of legal
reasoning, and analyses of legal data. However, recent years have witnessed an increa-
sing interest in the application of data analytics and machine learning tools to relevant
tasks.

The 2021 edition of JURIX, which runs from December 8 to 10, is hosted by the
Mykolas Romeris University in Vilnius. Due to the Covid-19 health crisis, the con-
ference is organised in a virtual format. For this edition, we have received 65 submissi-
ons. 13 of these submissions were selected for publication as long papers (10 pages each),
17 as short papers (6—8 pages each) for a total of 30 presentations. We were inclusive in
making our selection, but the competition was stiff and the submissions were put through
a rigorous review process with a total acceptance rate (long and short papers) of 46%,
and a competitive 20% acceptance rate for long papers.

The accepted papers cover a broad array of topics, from computational models of
legal argumentation, case-based reasoning, legal ontologies, smart contracts, privacy ma-
nagement and evidential reasoning, through information extraction from different types
of text in legal documents, to ethical dilemmas.

Invited speakers have honored JURIX 2021 by kindly agreeing to deliver a keynote
lecture: Friedrich Lachmayer and Vytautas Cyras. Friedrich Lachmayer is a retired high-
level lawyer of the Austrian administration — the legal service of the Federal Chancellery,
a glorified docent (Professor at the University of Innsbruck) and a well-known expert on
legal theory and legal visualization. Vytautas Cyras is a professor at the University of
Vilnius and has worked for more than 15 years on these topics.

We are very grateful to them for having accepted our invitation and for their inte-
resting and inspiring talks.

Traditionally, the main JURIX conference is accompanied by co-located events
comprising workshops and tutorials. This year’s edition welcomes six workshops and
one tutorial:

*  Ist Workshop in Agent-based Modeling & Policy-Making (AMPM 2021)
* Al Approaches to the Complexity of Legal Systems (AICOL 2021)
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*  CEILI Workshop on Legal Data Analysis (LDA21)

+  EXplainable & Responsible Al in Law (XAILA 2021)

*  The First International Workshop on Intelligent Regulatory Systems (IRS 2021)

*  Use of Information Technology in Judicial Processes (MRU 2021)

*  Tutorial on Legal Informatics Topics: Legal Tech & Privacy Impact Assess-
ment (TLIT2021)

We would like to thank the workshops’ and tutorials’ organizers for their excellent
proposals and for the effort involved in organizing the events.

The continuation of well-established events and the organization of entirely new
ones provide a great added value to the JURIX conference, enhancing its thematic and
methodological diversity and attracting members of the broader community.

Since 2013, JURIX has also hosted the Doctoral Consortium, now in its ninth edi-
tion. This initiative aims to attract and promote Ph.D. researchers in the area of Al &
Law so as to enrich the community with original and fresh contributions. We owe our
gratitude to Monica Palmirani who started the Doctoral Consortium.

Organizing this conference would not have been possible without the support of
many people and institutions. Special thanks are due to the local organizing team chaired
by Lyra Jakuleviciené¢ and Paulius Pakutinskas of the Legal Tech Centre and Law
School, Mykolas Romeris University (Lithuania).

Thanks are also due to the University of Vienna, Arbeitsgruppe Rechtsinformatik,
Juridicum and its related organisations, in particular the Wiener Zentrum fiir Rechtsin-
formatik (WZRI) and IRI§-Conferences. These efforts were sponsored also by Cybly,
Wien/Salzburg and Weblaw, Bern.

This year, we are particularly grateful to the members of the Program Committee
for their excellent work in the rigorous review process and for their participation in the
discussions concerning borderline papers. Senior Members have provided additional
support. Sub-reviewers have done a rigorous check on some papers. Their work has been
even more appreciated provided the complex situation we are experiencing due to the
pandemic.

Last but not least, this year’s conference was organized in partnership with GO Vil-
nius, Lithuanian Bar Association and Amberlo.

Finally, we would like to thank the former and current JURIX executive committee
and steering committee members.

Erich Schweighofer
JURIX 2021 Programme Chair
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Visualization of Legal Informatics

Friedrich LACHMAYER® and Vytautas CYRAS!
A Vienna, Austria
®Vilnius University, Lithuania

Abstract. This paper explores the subject matter of legal informatics. The life-long
work of the first author concerning the visualization and coding of statutes is
generalized. Besides positive law and customary law, the emergence of machine law
is a current topic of focus in the literature. In machine law, legal acts are posited by
machines and not by humans (primarily in a situational context). The transformation
ofa legal act to a legal document can happen in two ways. First, it is a transformation
of the legal act into explicit punctuation, for example, for announcement in the case
of laws or for written execution in the case of judgments, and, second, as a trend
towards electronic documents. Legal theory forms a meta-level to the law and
similarly legal informatics forms a meta-level to legal information. Legal
informatics in Austria is based on the work of Ota Weinberger, Ilmar Tammelo and
Leo Reisinger and has been developed by Erich Schweighofer in the framework of
the IRIS conferences. Legal informatics is distinguished from legal information,
whereas legal logic and meta-theories appear on top of legal informatics. In terms
of syntax, machine culture is characterized by formal notations. Notations of legal
logic are just the beginning; the target is a technical notation, a basis for
programming. Visualizations are in the middle. On the one hand, visualizations
serve to understand people by breaking away from the textual; on the other hand, by
emphasizing the formal they form a bridge to machines. Legal text can be translated
directly into formal languages, but visualizations can facilitate this task as an
intermediate methodological step. Hans-Georg Fill’s metamodeling can be seen as
a metameta-level.

Keywords. Machine law, legal act, legal document, legal logic, formalization,
visualization

1. Transition from Legal Act to Legal Document

To date, the law has known two stages of development: customary law and positive law.
A third stage of development is now emerging, namely machine law.

In law, a distinction must be made between the legal act (speech act) and a document
(see Figure 1). The legal act of a law consists of the speech act of parliament. Usually,
the announcement of the law will be added in a publication gazette, but the resolution of
the law takes place in parliament and not in the publication organ. Similarly to a
judgment, the announcement of the judgment will be constitutive and written copy can
be added. Indeed, the judgment could also only be given in writing, i.e., without prior
verbal announcement.

This is similar to legal documentation where the content of the legal act is shown in
the document. In legal information, however, there is now a tendency for the speech act

! Corresponding author, Institute of Computer Science, Faculty of Mathematics and Informatics, Vilnius
University, Didlaukio 47, Vilnius, Lithuania; E-mail: vytautas.cyras@mif.vu.lt.



4 F. Lachmayer and V. Cyras / Visualization of Legal Informatics

and document to merge: there is only one integrative act that consists of a legal act and
an electronic document at the same time, if, for example, the legal act is already being
set electronically by a machine.

Metadata

Extraction
1

] J

Legal act ‘ - Document
6 Human being @ Machine

Figure 1. Transition from legal act to legal document.

So far, the law has been extensively posited. Situational norms also exist, such as
traffic lights, but these have not been interpreted as their own norms, but rather as
elements of the facts to which the norms were linked. Machine law will be posited by
machines, especially in situational contexts. It is a question of legal or scientific
interpretation whether these machines are interpreted as “persons” and the norm positing
is interpreted as a “legal act”. The 2001 IRIS conference was dedicated to this topic (“On
the way to ePerson”). Nowadays the IRIS (International Legal Informatics Symposium;
Internationales Rechtsinformatik Symposion) is held annually at the University of
Salzburg; see https://iris-conferences.eu/.

The arrow in Figure 1 symbolizes the transition in two ways. On the one hand, it
concerns the transformation of the legal act into explicit punctuation, for example, for
announcement in the case of laws or for written execution in the case of judgments. On
the other hand, there is now the trend towards electronic documents, for example, in RIS
(das Rechtsinformationssystem des Bundes; the Legal Information System of the
Republic of Austria, see https://www.ris.bka.gv.at).

Metadata can be extracted from these documents, providing the advantage of easier
access to documents when searching. This means the full text search is no longer required.
In addition, words not contained in the full text can be added. Additionally, the metadata
can be extracted directly from the text. This is a topic in legal informatics.

The law itself can contain the type of metadata, for example, the legal principles in
court decisions. These are generated by the court itself (see, for example, Felix Gantner’s
manuscript entitled Digital Transformation of the Law and also [1]).

2. Legal Theory and Legal Informatics

Legal theory is a meta-level to law, just as legal informatics is a meta-level to legal
information (see the middle section of Figure 2, labeled Meta-level).

When legal informatics emerged, there were several variants of legal theory, such
as traditional legal dogmatics, discourse theory, and, as before, theories of natural law.
The scientific discourse at that time (at least in Austria) was also shaped by Hans
Kelsen’s Pure Theory of Law [2], the second edition of which was published in 1960. A
peculiarity of the Pure Theory of Law lies in the clear line of thought and language,
which is dedicated to the structural knowledge of the law and thus formed an analytical
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starting point for the subsequent legal informatics. Pure jurisprudence speaks about logic
in law, but contains no formal expressions.

Formal logic, legal logic, meta-theories ’
/

8 Tammelo 8 Weinberger 6 Schwmghofer
Legal theory Legal informatics
Meta-level
l“.‘ 6 Kelsen ‘.‘.‘" '\.‘l 6 Reisinger ‘.‘f

)
Legal act Document

6 Human being ' Machine
a

Figure 2. Legal theory and legal informatics on a meta-level.

Nevertheless, legal informatics must be distinguished from legal information. While
legal information is usually implemented on a project basis, legal informatics is part of
science and belongs to the meta-level of legal information.

Some researchers have viewed legal informatics as a “hyphenated science” because
it has two subject areas, namely, law and information. This view of hyphenated science
affected the selection of personnel because scientists with a double degree (such as Ota
Weinberger, Herbert Fiedler, Leo Reisinger and Erich Schweighofer) gave qualified
access.

At the beginning of legal information in the 1970s, there were two concepts for the
projects: there was a demand market in which the IT producers had oriented themselves
towards the peculiarities of the law and thus incorporated the results of legal theory into
the documentation software. Over the course of time, however, this changed in the
direction of a supply market: the general documentation software offered is so powerful
that (almost) all problems of legal documentation can be solved with it and so it is no
longer necessary to take into account (supposed) peculiarities of the law. Here, too, the
truth will lie somewhere in the middle, as the vast majority of problems can be solved by
general structures and the peculiarities of the law only make up a small but ultimately
relevant area of software construction.

Leo Reisinger presented the state of development at that time in his book
Rechtsinformatik, published in 1977 [3].

3. Legal Logic

For the development of legal informatics, legal logic, which was motivated in the early
1950s by Georg Henrik von Wright [4], constituted an important theoretical basis. Legal
logic is clearly illustrated in Figure 2 and acts as a meta-theory.

The topic of legal informatics in German-speaking regions was initially treated
theoretically, in particular by Herbert Fiedler [5], Fritjof Haft [6], Lothar Philipps [7],
Jirgen Rodig [8] and Spiros Simitis [9].

The situation in Austria was as follows. From the point of view of the first author,
the Czech legal philosopher and logician Ota Weinberger was the first to point out the
avant-garde position of legal logic in Austria in 1968. The first edition of his book on



6 F. Lachmayer and V. Cyras / Visualization of Legal Informatics

legal logic (Rechtslogik) was published in 1970 [10]. Consequently, Weinberger became
a professor in Graz. His student Alfred Schramm largely devoted himself to legal expert
systems.

In 1973 the Estonian legal philosopher Ilmar Tammelo came from Australia to
Austria and accepted a position as a professor in Salzburg after Rene Marcic (a
representative of natural law). Tammelo was highly innovative and eager to experiment,
as well as being in contact with many foreign scholars. The further development of
formal notations was an interesting topic for him [11].

Leo Reisinger habilitated as a computer scientist (in Vienna) and a lawyer (in Graz).
In the 1970s, he wrote several books on legal informatics. Concerning the logic of law,
he adopted the model produced by Carlos E. Alchourron and Eugenio Bulygin [12].

The first author of this paper has repeatedly taken part in [lmar Tammelo’s seminar
in Salzburg. With this tradition in mind, the IRIS was founded in Salzburg in the 1990s
together with Erich Schweighofer. The annual IRIS congresses have endeavored to offer
a forum for both theory and practice in legal informatics, especially in the form of project
culture. Because of Schweighofer’s special merits, an extensive conference volume is
published and given to participants at the beginning of each congress. With these
volumes he creates a knowledge base for legal informatics that can be used in the
following years (see e.g. the recent proceedings, IRIS 2021 [13]). In this way,
Schweighofer has re-established the Austrian legal informatics community and provided
further thematic impulses. Schweighofer has also written about the prospects for legal
informatics and legal data science [14].

4. Visualization

Traditionally, law is textual. Jurists transform texts into texts. There are various kinds of
texts: laws, contracts, claims, judgements, etc. Text transformations require abstracting,
reasoning and other legal methods. Judgements, guidelines and their head notes are
formulated in abstract legal terms. Abstracting and extracting are therefore needed and
are performed by jurists and secretaries.

a )
Legal act Document

6 Human being ‘ 8 Machine

Medium / Textual /-/ Visual /-/ Technical ;'

Figure 3. Legal visualization appears in the middle of the multi-arch bridge which leads from textual law to
its enforcement by computer.

Hence, positive law, like traditional jurisprudence, is textual. In terms of syntax,
machine culture is characterized by formal notations. The logical notations of legal logic
are just the beginning. The target area is technical notations as the basis of programming.

Visualization can occupy a middle position (see Figure 3). On the one hand,
visualizations can serve to better understand people by breaking away from the textual;
on the other hand, by emphasizing the formal, they can represent a bridge to machines.
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It is possible that the texts are translated directly into formal language, but it can also
be that methodological intermediate steps in the sense of visualizations facilitate this task
(see Figure 4 and [15]). The authors have attempted to exhibit such intermediary
possibilities in a series of articles (see [15, 16]).

Law Textual Symbolization, = Informatics
microcontent visualization Formalization
. subject-
Textuality on predicate- Technical
a object i
notation
Legal T .
command(acoustic, 'beep")

Figure 4. The multibridge metaphor: transformations lead from norm to its machine implementation [15].

The question of whether there is an independent legal logic or if this is simply an
application of formal logic to the law is negated when the notation as a syntactic structure
is in the foreground. It is entirely possible to develop a special normative notation, just
as there is a specific chemical notation, for example, H,O.

4.1. Transformation from Legal Text to Computer Program

The premise of this paper is that it seems unrealistic to proceed directly in one step from
legal texts to their formalization (in the form of logic programming, e.g., Prolog).
Intermediate steps are needed. In other words, we hold that a one-arch bridge is
unrealistic and advocate a multi-arch bridge of some kind. Hence, an approach in legal
informatics is proposed which is called Multi-phase Transformation.

There are many approaches to formalizations in the legal domain. Here, various
formalisms, notations, logics and modelling techniques are used. As a one-bridge
approach, Tammelo [11] addressed logic-based representation. He was successful in
representing short legal texts in the prefix notation of binary operators. However, such
formal notation was not easy to read. Sergot et al. [17] employed logic programming
while representing the British Nationality Act as a logic program. Grabmair and Ashley
[18] examined two transformations: First, the statute text is transformed into an
Intermediate Norm Representation, and then to a rulebase.

Whilst the transformation is feasible in the case of a clear statement, difficulties arise
with complex texts and a scalability problem is faced. Hence, the quality of
transformation is acceptable for small texts only. However, the quantity (scalability) is
not acceptable. Here the early attempts of artificial intelligence research on
understanding natural language can be recalled. You can succeed in a world of toy blocks,
but it would scarcely be possible to represent the meaning in the general case.

4.2. Multi-arch Bridge Implies Multiphase Transformation

The building of a bridge is continued with the observation that legal knowledge
representation is needed as an intermediate step. The input/output chain is Legal text —
Legal knowledge representation — Program. Next, Legal knowledge representation is
decomposed into three intermediate stages: fextual microcontent, symbolization/
visualization, and formalization (see Figure 5).
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Legal knowledge representation

Legal text 0 Textual

/ Symbo- Forma- ‘<‘>‘> Program
icro; ‘@" lization ‘@" lization

content

Figure 5. The Multiphase Transformation approach — a multibridge [16].
The four bridging steps in Figures 4 and 5 are represented by ~‘input — output’
pairs:
Step 1. Microcontenting: legal text — textual microcontent
Step 2. Visualizing: textual microcontent — symbolization/visualization
Step 3. Formalizing: symbolization/visualization — formalization
Step 4. Implementing. formalization — program.

\ Formal logic, legal logic, meta-theories //
N
N 8 Tammelo 6 Weinberger 6 Schweighofer
"‘-‘,‘ Legal theory ‘,‘-""‘ :"‘., Legal informatics ,-"‘
Meta-level | /
i 6 Kelsen / | 6 Reisinger /
a )

Legal act Document

8 Human being | G Machine

Medium / Textual /-/ Visual /-ﬂ Technical f

Metamodeling
Metameta-level
Hans-Georg Fill

Figure 6. Summary of the discussed topics of legal informatics.

5. Metamodeling

The business informatics specialist Hans-Georg Fill has worked for years on conceptual
modeling and visualization in the field of business informatics [19, 20, 21], and also on
metamodeling for enterprise systems [22, 23]. We depict Fill’s work on a metameta-level
in our summarizing Figure 6, in which the relevant section is labeled Metamodeling. The
semantics conveyed by a visual (i.e. the meaning of the representation) is addressed in
[19]. Fill [19, p. 172] holds that “the goal of knowledge explication [...] is to explicate
knowledge that resides in the heads and minds of people and express it by a visualisation”.
He lists four basic aims of visualizations: knowledge explication, knowledge transfer,
knowledge creation, and knowledge application. Knowledge explication is a primary aim
of legal visualization in our approach.
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6. Evolution: Animals—Human Beings—Machines

Consider the line of evolution from plants to animals to human beings to machines, as
shown in Figure 6 [24]. In the proposed model, biological evolution leads to the
development of human beings. The last step, the evolution from humans to machines,
however, is a process of technological evolution in which humans produce machines.
Moreover, humans strive to give human capabilities to their creatures, thus making
machines artificially intelligent, a situation that is reminiscent of the ancient myth of
Pygmalion and its modern variations.

Status civilis

|
Machines

Human
beings

Re-barbarization

Status naturalis

Figure 7. The line of evolution from plants to animals to human beings to machines [24].

One question associated with the evolutionary step from humans to machines is
whether machines reside in status civilis or status naturalis. A relapse to status naturalis
is a permanent temptation of modern culture, although re-barbarization is a kind of
political atavism. Weapons are substitutes for the former raptors. We, however, maintain
that machines have to be not monsters.

The theological problem of theodicy,? which Leibniz addressed, namely, the place
of evil in the Creation, arises again in the case of machines as human creations.

Legal informatics is not just a science that synthesizes between jurisprudence and
technology, but it also gives the area of machines a human-like normativity, and it does
the same in their role as actors on the human stage, which is transformed into a common
stage.

We see the digital ubiquity of an organization, which is examined by Fill [23], as an
issue in the evolutionary step to machines.

7. Conclusion

The topics explored within legal informatics are summarized in Figure 6. We hold the
belief that the work in progress applies in particular to legal visualization, which acts as
a bridge between people’s textual understanding of the law and the formal, abstract
notations of the machine world.

2 Theodicy means vindication of God. It is to answer the question of why a good God permits the
manifestation of evil, thus resolving the issue of the problem of evil (see Wikipedia,
https://en.wikipedia.org/wiki/Theodicy).
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Abstract. In this paper we attempt to identify eviction judgements within all case
law published by Dutch courts in order to automate data collection, previously
conducted manually. To do so we performed two experiments. The first focused on
identifying judgements related to eviction, while the second focused on identifying
the outcome of the cases in the judgements (eviction vs. dismissal of the landlord’s
claim). In the process of conducting the experiments for this study, we have created
a manually annotated dataset with eviction-related judgements and their outcomes.

Keywords. outcome identification, case law, machine learning, judicial decision

1. Introduction

Legal scholars and practitioners are confronted with an enormous and expanding body of
case law. For example, in the Netherlands the judiciary dealt with over 1.3 million cases
in 2020 alone.> Many of these cases involve bulk cases on, for example, family law or
labour law. Another area that results in a considerable number of bulk cases is landlord-
tenant law. It is estimated that courts have to decide whether or not a tenant needs to be
evicted in nearly 20.000 cases every year (1). The Dutch judiciary does not publish all
judgements online, but a significant number of cases can be found online in the Open
Data van de Rechtspraak dataset.® Traditionally, legal scholars and practitioners collect
and analyse these cases manually (2). Of course, this is time-consuming and will become
impossible due to the increasing amount of published case law online.*

In this paper we are trying to solve this legal research problem. Specifically, we want
to identify judgements concerning eviction within all judgements published by the Dutch
judiciary and extract their outcome from the text (i.e. eviction/non-eviction). This work
builds upon existing research that until now has been done manually (3), and our goal is
to test how much of the data collection and outcome extraction can be automated. Some

Corresponding Author. E-mail: m.medvedeva@rug.nl
’https://www.rechtspraak.nl/Organisatie-en-contact/Rechtspraak-in-Nederland/
Rechtspraak-in-cijfers (Dutch)
3https://www.rechtspraak.nl/Uitspraken/Paginas/Selectiecriteria.aspx (Dutch)
“https://www.volkskrant.nl/nieuws-achtergrond/raad-voor-de-rechtspraak-
meer-vonnissen-online-publicerenbf045d£7 (Dutch)
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