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ABSTRACT

For several decades researchers have studied legal documents for
insights into the evolution of legal norms and strategies, in their
social and cultural context. Analysing these documents and the
associated legislative sessions, trials and court cases helps uncover
hidden narratives and patterns, as well as showcase the lessons
learnt. The field of knowledge engineering has contributed to the
growing interest in the development and use of legal ontologies
that aim at providing machine-readable foundations to model le-
gal concepts, relations and processes. Legal ontologies have been
used for legal knowledge management and as knowledge bases in
legal knowledge systems. With a focus on the Wiedergutmachung
project as a use case, this paper presents an overview of the exist-
ing legal ontologies, demonstrates the gap to align them with the
essential conceptual framework required to model historical court
proceedings with respect to provenance information, and presents
the ongoing work towards developing the CourtDocs Ontology by
utilising existing standards and ontologies on the intersection of
the legal domain, history and archival sciences. The Wiedergut-
machung project centres around constructing a knowledge graph
as a backbone for information systems, based on historical archival
records from the compensation procedure in post-World War II
Germany.

CCS CONCEPTS

« Information systems — Digital libraries and archives; On-
tologies.
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1 INTRODUCTION

Law, legal documents, and legal procedures are interconnected
components of a comprehensive legal system. They are essential
for maintaining order, protecting rights, resolving conflicts, and
promoting justice. Law and legal procedures have existed for thou-
sands of years, evolving and adjusting in response to a dynamic
world, while reflecting cultural and social dimensions of human
existence. Legal documents serve as tools to record the abstractions
of law, documenting procedures, actions, timelines, and criteria
that must be followed to comply with the rules of law. Analysing
these documents alongside the corresponding legal procedures
aids in revealing hidden narratives and recurring patterns, while
also highlighting valuable insights gained from these experiences.
One means to organise, represent and analyse legal information
is through the utilisation of legal ontologies. Legal ontologies are
structured representations of legal knowledge, encompassing con-
cepts, definitions, and relationships within the legal domain. They
are frequently employed by researchers, practitioners, and policy-
makers to effectively navigate the complexities of legal documents
and procedures. For instance, UK Legislation! aggregates legisla-
tion from across the United Kingdom using the MetaLex ontology
[3]. A set of ontologies has been modelled to represent different
aspects of semantics of the legal domain. For instance, FOLaw [6]
aims at clarifying different types of knowledge and their intercon-
nections in the domain, e.g., causal knowledge and responsibility
knowledge. Efforts to represent and conceptualise entities obtained
from legal texts, e.g., agents, their roles, and events are presented
by LRI-Core [5] and LKiF [15]. Further studies focus on modelling
various legal elements, such as judicial acts (CLO [12]), legal rela-
tions (UFO-L [13]), legal rules (LegalRuleML [2]), and legislative
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projects (ELI Ontology [11]). Subsequent ontologies, each designed
to formalise distinct facets of law, have been thoroughly examined
in the survey presented in [10].

Yet, the knowledge embedded in archival legal documents is
also of great interest to archivists, historians and the general pub-
lic. Archival legal documents, vital for historical research, pose
challenges to existing legal ontologies. Firstly, these documents
are cultural heritage objects, thus, are often incomplete or inaccu-
rate. Secondly, historical legal documents may refer to historical
events, contexts, and entities that require specialised historical and
cultural knowledge to interpret and represent. Finally, each legal
procedure carries distinct attributes and characteristics. However,
conventional legal ontologies are designed top-down to fit broader
common sense and legal principles, which may result in lacking the
level of granularity required for precise representation of a specific
application.

Structuring and contextualising historical knowledge for histor-
ical exploration and analysis, and creation of an ontology-based
information system are the objectives of the project “Themenportal
Wiedergutmachung” 2-3. This project is centred around archival
documents from the process of compensation for injustices that
occurred during the rule of the Nazi regime. Wiedergutmachung
archival records originate from the State Offices for Compensation
(Amter fiir Wiedergutmachung in German) installed by the German
government in every federal state after World War II. Based on the
granted archival documents, the endeavour aims to reconstruct the
compensation processes and provide comprehensive resources for
understanding the societal transformation after 1945.

This paper presents the ongoing work towards developing an
application ontology for the use case of Wiedergutmachung, while
adhering to FAIR principles and practices in ontology development
[20] that allow for construction of a generic ontology that could be
reused in similar contexts. CourtDocs Ontology aims at represent-
ing historical court proceedings; it utilises existing vocabularies
and focuses around three central concepts:

e Archival documents record reparation processes and cases,
e.g., application form, notice of compensation.

o Legal Processes are activities that are performed to enforce
a law, e.g., application, investigation, decision.

e Agents are parties that are involved in a process, e.g., appli-
cants, victims, lawyers, State Offices for Compensation.

In the following, the ongoing work on CourtDocs ontology, in
particular the definition of competency questions, modelling re-
quirements, reused ontologies and a discussion of the ontological
design for the Wiedergutmachung use case is presented.

2 MODELLING REQUIREMENTS FOR
COURTDOCS ONTOLOGY

Developing an information system on the basis of historical archival
documents hinges upon two primary tasks: creation of an ontology
for knowledge representation and extraction of information from
the documents to build up a knowledge graph, as a foundation for
semantic and exploratory search. An ontology serves as a collective

Zhttps://www.archivportal-d.de/themenportale/wiedergutmachung
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conceptual framework and the rational foundation for the knowl-
edge graph, outlining the associations among ideas and concepts
[14]. Engaged users and domain experts determine the domain and
scope of an ontology, with the consideration of the inquiries they
aim to resolve. In this use case, the archivists at State Archives of
Baden—Wﬁrttemberg4, which holds a portion of the archival data,
collaborated with the authors to formulate a comprehensive set
of competency questions, as the foundational basis for structur-
ing the CourtDocs Ontology. They shared their proficiency on the
Wiedergutmachung process and their familiarity with potential
users of the Wiedergutmachung Knowledge Graph. When crafting
the inventory of competency questions, two distinct target audi-
ences were considered: The first group includes researchers and
historians with an interest in the subject matter, while the second
group comprises the relatives and dependents of those who have ap-
plied for compensation. The complete list of competency questions
can be found on GitHub in the Wiedergutmachung repository”.
The competency questions can potentially be categorised into four
distinct groups, depending on the subject they inquire about:

e Document Search: e.g., Do we find proof of citizenship inside
the documents?

e Biographical Research: e.g., Do we find the famous lawyer Dr.
Benno Ostertag (13.09.1892) in the files? Who did he plead cases
for?; How many victims survived the camps in Auschwitz/Dach-
au/etc.?

e Prosopographical Research: e.g., Can we identify cases for
certain professions?; How did the Roma people or Jehova’s
Witnesses suffer from Nazi persecution?

e Court case specifications:

— Damage types: e.g., What are significant categories of dam-
ages to health and body?

— Compensation sums: e.g., Were the reparation sums higher
when the victim had a lawyer?

— Role-based search: e.g., What lawyers frequently appear in
the process? How did they influence the process?

As previously indicated, CourtDocs Ontology is designed to
comprise three primary foundational cores: archival documents,
legal processes, and agents. For modelling each of these compo-
nents, existing ontologies are reused to prevent redundancy and,
in turn, to foster compatibility with external data sources. This
modular design and the modelling requirements for each of these
foundational components are drawn from the competency ques-
tions, discussions and interviews with the archivists, and guided by
established principles in the domain of Ontology Design [1]. In the
subsequent sections we expound on the modelling requirements
and the ontologies that have been reused for representation of each
component of CourtDocs Ontology.

2.1 Representation of Archival Documents

At the centre of “Themenportal Wiedergutmachung” are collections
of documents, records, and materials related to the process of com-
pensation that followed the fall of the Nazi regime. The Wiedergut-
machung compensation records are held in archival institutes all

“https://www.landesarchiv-bw.de/
Shttps://github.com/ISE-FIZKarlsruhe/Wiedergutmachung/


https://www.archivportal-d.de/themenportale/wiedergutmachung
https://is.gd/bundesfinanzministerium_wgm
https://github.com/ISE-FIZKarlsruhe/Wiedergutmachung/blob/main/List%20of%20Competency%20Questions-WGM.xlsx
https://www.landesarchiv-bw.de/
https://github.com/ISE-FIZKarlsruhe/Wiedergutmachung/

CourtDocs Ontology: Towards a Data Model for Representation of Historical Court Proceedings

over Germany. Capturing interrelatedness of archival data and de-
tailed provenance information as well as facilitating description,
search and navigation of archival records is enabled by modelling
the archival documents according to formal representations [18].
The requirements for modelling historical archival documents in
the context of court procedures are drafted below.

REQ 1.1: Historical archival documents are considered cul-
tural heritage objects and require semantic representation
for findability and interlinking with external data sources.

REQ 1.2: Provenance information is required to keep track of
the origin of statements and entities, and sources they were
derived from.

REQ 1.3: Archival documents are represented hierarchically in
the archiving system. Modelling this hierarchical structure is
necessary for an accurate representation of the documents.

REQ 1.4: Archival documents have been used by and gener-
ated from different stages of the court procedure. In order to
facilitate document search and document-specific informa-
tion retrieval it is necessary to extend the archival ontology
in such a way that the relations between archival documents
and the court procedure are captured.

To fulfill all these modelling requirements, the Records in Contexts-
Ontology (referred to as RiC-O°) [9] has been adopted. [18] present
an overview of other archival ontologies and a detailed discussion
on the rationale behind selecting RiC-O for this specific use case.
To summarise, this choice is mainly motivated by RiC-O’s flexible
structure and level of granularity. Despite the implementation of
archival standards and principles such as ISAD(G)[8] and the so-
called “Basic Principle of Arrangement” 7, categorisation of archival
documents into smaller subgroups (such as fonds, series, collec-
tions, etc.) and the extent of detail in their description is always
contingent on the nature of the material, the archival institute and
the archivist managing them. For example, some archives allow
fonds to be parts of series, whereas in other archives this is not
allowed. In RiC-O, the hierarchy is expressed by bounding archival
resources to a set of named individuals, to describe which cate-
gorisation scheme is used to classify the archival resources. These
named individuals are connected to rico:RecordSet with the property
rico:hasRecordSetType and loosely linked to one another through
the property rico:includesOrIncluded. This feature enhances the flex-
ibility of the model, enabling its application across various archival
collections from different archival institutes and along different
periods of time, even when dealing with non-standardised archival
systems and practices.

Additionally, RiC-O’s effectiveness is augmented by its ability
to include entities smaller than an archival record within the hi-
erarchy. A core entity in RiC-O is rico:RecordResource, with three
sub-classes, rico:RecordSet, rico:Record and rico:RecordPart. Accord-
ing to the documentation, “determining when an information object
is a Record, Record Part, or Record Set is based on perspective and
judgement exercised in a particular context”. The inclusion of the
class rico:RecordPart enables a more granular representation of

Chttps://www.ica.org/standards/RiC/ontology
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archival materials and their components, such as archival annota-
tions and stamps on documents [18].

Finally, in order to address REQ 1.4, RiC-O is extended with newly
defined subclasses for the class rico:Record, such as cd:ApplicationForm
and cd:SupplementaryRecord. This increased level of granularity ac-
knowledges the legal characteristics of the archival records and is
intended for reuse in other legal use cases.

2.2 Modelling the Legal Processes

While archival records serve as the primary source of informa-
tion and are central to CourtDocs Ontology, developing a model
that represents every individual document is inefficient and labour-
intensive. The composition of documents within each Wiedergut-
machung case file varies according to the specific case, and the data
extractable from these documents can expand based on the users’
primary areas of interest. Nevertheless, specific documents consis-
tently appear in all case files, playing a crucial role as they either
initiate or result from activities essential to the Wiedergutmachung
process; namely Application, Investigation, Decision, and Compensa-
tion Payment, as illustrated in the figure for CourtDocs data model
published in the Wiedergutmachung GitHub repository®. Termed
as “key documents” within this work, these documents are associ-
ated with specific events and serve the purpose of reconstructing
the legal proceedings of Wiedergutmachung. They represent the
only available account of how the compensation process unfolded
for each individual application case. The requirements for mod-
elling the legal process of Wiedergutmachung, which are equally
relevant for other compensation processes, are listed below.

REQ 2.1: Each court procedure consists of consecutive events.
These events can be categorised into event types that might
reoccur multiple times (e.g., investigation).

REQ 2.2: The reconstruction of the timeline for these events
is possible with the help of archival documents. The archival
documents represent the events and activities that constitute
the court procedures.

REQ 2.3: Agents with certain attributes, e.g., occupations and
group memberships, participate in each of the events. Link-
ing these agents with events that constitute the legal pro-
cesses and corresponding documents should enable explo-
ration of the role these agents play in the court procedure.

In the domain of legal ontologies, LRI-Core [5] provides the
possibility to model agents and events; however, it is an upper
ontology which does not fit the level of granularity needed for
this use case, and to the knowledge of the authors, is not currently
maintained. On the other hand, the event-based data model CIDOC-
CRM is designed to capture a wide range of detailed information,
including events and provenance. However, its level of detail and
model complexity often results in inefficiencies when querying
and processing data [7]. Working with this data model requires
a thorough understanding of its structure and principles, which
may pose challenges to the potential future users of the ontology,
seeking effective adoption and utilisation.

8https://github.com/ISE-FIZKarlsruhe/Wiedergutmachung/tree/main/
CourtDocsOntology
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The PROV Ontology (PROV-0O%) [16] is used for modelling the
process of Wiedergutmachung within the legal realm. PROV-O ef-
fectively functions as an ontology for modelling processes, provid-
ing a comprehensive and standardised methodology for delineating
the evolution of and interrelations between entities, activities and
agents over time within a system. Conversely, PROV-O is specif-
ically designed to portray the provenance linked to the creation
of distinct data elements or entities, taking into account both the
activities and agents responsible. This inherent characteristic of
PROV-O makes it exceptionally suitable for illustrating the asso-
ciations between court procedures and the corresponding records
generated or utilised at each phase of the procedure.

2.3 Modelling Agents

Agents play a crucial role in legal processes, facilitating various
tasks and interactions on behalf of individuals and organisations.
Understanding their roles and their involvement in historical le-
gal processes helps to comprehend the dynamics of legal systems
throughout history, to reconstruct the timelines and narratives of
lives shaped by those legal landscapes, and to showcase how indi-
viduals and institutions act in different historical contexts. Within
the Wiedergutmachung use case, the following requirements are
identified for modelling agents:

REQ 3.1: Agents are interconnected via different relations. These
relations have to be semantically represented.

REQ 3.2: Agents who participate in events can take up differ-
ent roles in the events. Representation of their participation
role is important for role-based search.

REQ 3.3: Descriptions of agents are often extracted from his-
torical resources, thus, may be uncertain, incomplete or even
false. Therefore, provenance information is required to con-
firm authenticity.

REQ 3.4: Attributes of agents, e.g., their addresses, names, oc-
cupations, etc. may change over time.

Numerous ontologies have been developed to address various
aspects of agent description from distinct perspectives. General
ontologies, e.g., FOAF!?, DBOll,Schema.orglz, and BFO!? have
been developed with different objectives and contain a rich semantic
representation and hierarchy of social relations between individuals.
However, they lack concepts for modelling historical and legal
aspects of the use case. Additionally, the dynamic attributes of
agents and their temporal association with legal processes (e.g.,
that roles may change within the process) require an expressive
modelling of temporal aspects, which is beyond the scope of the
aforementioned ontologies.

To represent biographical information about individuals engaged
in the compensation process comprehensively, a combination of
ontologies proves most fitting. For modelling historical agents in
CourtDocs Ontology, PROV-O is used to handle provenance and par-
ticipation roles, while OWL-Time!* tackles temporal considerations.

https://www.w3.0rg/TR/prov-o/
Ohttp://xmlns.com/foaf/0.1/
Uhttps://www.dbpedia.org/ontology/
2https://www.schema.org/
Bhttps://basic-formal-ontology.org/
4https://www.w3.org/TR/owl-time/
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Despite CIDOC-CRM’s!>[19] reputation for introducing complexity
and query inefficiencies due to its event-based nature[7], its strength
lies in capturing historical and cultural contexts, making it a popu-
lar choice within GLAM institutions (Galleries, Libraries, Archives,
Museums). To enhance interoperability, CourtDocs links to, and
reuses concepts from CIDOC-CRM to represent the historical and
cultural contexts of agents involved in the Wiedergutmachung
process. Furthermore, an efficient approach for harmonising and
structuring biographical information involves an event-centric mod-
elling such as CIDOC-CRM, wherein an individual’s existence can
be envisioned as series of interconnected incidents spanning time
and space, commencing with birth and concluding with death [17].
This approach facilitates the representation of supplementary life
occurrences that bear significance in prosopographical research
concerning victims of the National Socialism era, such as instances
of deportation and imprisonment.

3 CONCLUSIONS AND FUTURE WORK

This paper highlights ongoing efforts to develop an application
ontology tailored to the Wiedergutmachung use case, adhering to
FAIR principles [20] and user-centered ontology design practices
[4]. The unique challenges that historical archival records docu-
menting court proceedings present to conventional legal ontologies
are explained in the context of the Wiedergutmachung use case.
While existing legal ontologies are primarily designed to represent
broad legal principles and norms, they lack the granularity required
for precise representation of legal processes in specific applications.
The CourtDocs Ontology, which focuses on representing historical
court proceedings, utilises existing vocabularies while centralising
around three fundamental concepts: archival documents, legal pro-
cesses, and agents involved in these processes. While designed for
the specific use case of Wiedergutmachung, one of the main con-
siderations in development of CourtDocs has been its reusability
in similar contexts but with different specifications.

A comprehensive evaluation of this ontology for the current
and potential future use cases is yet to be completed, in order to
assess the modelling power of CourtDocs Ontology. Moreover, it is
crucial for this ontology to stay adaptable and extendable, due to
its user-centric design, which necessitates future iterations for the
expansion of the set of competency questions. Additionally, to en-
hance interoperability and foster interconnections with other data
sources, it is pivotal to conduct a mapping of CourtDocs concepts
with existing in-use ontologies and frameworks such as the Euro-
pean Legislation Identifier (ELI) Ontology. Further research and
development of ontologies at the intersection of history and law
can help facilitate a more nuanced understanding of historical legal
processes and foster interoperability in the domains of historical
and legal information systems.
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