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Abstract

The Legal Fiction principle stipulates that the government needs to ensure the public availability of all of their
legal documents. Unfortunately, the text-based search services they provide cannot return satisfactory answers
in retrieval scenarios requiring proper representation of relationships between various legal documents. A
key problem here is the lack of explicit representation of such relationships behind the employed retrieval
engines. We aim to address this problem by proposing LexID knowledge graph (KG) that provides an
explicit knowledge representation for Indonesian legal domain usable for such retrieval purposes. The KG
contains both legal metadata information and semantic content of the legal clauses of the legal document’s
articles, modeled using formal vocabulary from the LexID ontology also presented in this paper. The KG is
constructed from thousands of Indonesian legal documents. Since the procedure of writing a legal document
regulated by the government is clear and detailed, we use a rule-based approach to construct our KG. At the
end, we describe several use cases of the KG to address different retrieval needs. In Addition, we evaluated
the quality of our KG by measuring its ability to answer questions and got that LexID can answer questions
with the macro average F1 score is about 0.91.
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1. Introduction

Indonesian law follows the so-called Legal Fic-
tion principle or Fictie Rechts in which everyone
is assumed to know the law once it is enacted —
ignorance does not exempt a person from being
subjected to lawsuits. Consequently, the state has an
obligation to ensure that all citizens of the state are
aware of all of the state’s legal products, including
the constitution, statutes, regulations, and various
legal codes [1, 2]. One way to achieve this is by
providing a direct access to such legal documents
online [3].

Two online government services, namely
JDIHN1 and peraturan.go.id2, currently provide
directory services of 50 thousand legal documents
covering various kinds of regulations enacted by
state bodies such as the Indonesian parliament, the

1https://jdihn.go.id/
2https://peraturan.go.id/peraturan/index.html?

president’s office, ministries, Indonesian central
bank, as well as provincial and district-level
government regulations from all over the country.
Both systems also provide a simple search service
based on the title of the regulation. Some private
organizations, such as hukumonline.com3 and
eclis.id,4 also provide similar, but slightly better,
search services whereby users can also perform a
search over the content of those legal documents.
However, we have to sign up for a paid membership
to get the complete services of those sites.

Despite the public availability of the aforemen-
tioned services, retrieving legal information remains
a challenge, particularly when the retrieval needs to
take into account a number of separate, but inter-
related legal documents. As an example, consider
article 16A of Act number 8 of 1983 concerning

3https://www.hukumonline.com/
4https://eclis.id/
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Goods and Services Tax and Sales Tax on Luxury
Goods. Act number 8 of 1983 (or Act 8/19835)
has in fact been amended three times by another
law, namely by Act 11/1994, then by Act 18/2000,
and finally by Act 42/2009. Moreover, article 16A
originally was not part of Act 8/1983. Rather, it
was added to the law by the first amendment, i.e.,
as directed by Act 11/1994, and not only that, the
content of that article was then changed by the
second amendment, i.e., according to Act 18/2000.
Now, suppose one wishes to query for information
about that article, e.g., by using the following search
phrase ‘Pasal 16A Undang-Undang nomor 8 tahun
1983’, to the four online services mentioned earlier.6
Out of the four services, three return no results. The
only one returning result is only hukumonline.com
that returns Act 8/1983 ranked at the 1st position
in the search results. Unfortunately, even though
the amendments are also returned, they are ranked
very low: the first amendment is ranked at the 56th
position, the second amendment is ranked at the 70th
position, and the third amendment does not even
appear higher than the 200th position.

Unfortunately, the above situation is contrary to
what is reasonably expected by the user. From a
user’s perspective, to understand the intent of article
16A above, one would naturally need to access the
latest version the article as it appears in the latest
amendment. In terms of search results, we wish not
only to get Act 8/1983 ranked at the 1st position,
but also to have all the three amendments of that
law appearing close to the top ranked position, e.g.,
within the top-10 results.

One reason leading to this problem is the fact
that purely text-based search does not consider such
referencing relationships between two different legal
documents when determining the relevance of a
candidate result. On the other hand, almost all le-
gal documents would contain passages that indicate
referencing relationships either between parts of the
same document or with a part of (or the whole of)
another legal document. In order to make use such
relationships, e.g., for retrieval/search purposes, a
more explicit representation is needed.

Intuitively, one could build a graph that captures
a variety of referencing relationships within and be-
tween legal documents, e.g., when one article refers
to another article in the same law, or when a law
changes or repeals an earlier law. In fact, not just
referencing relationships can be considered, but also
semantic relationships between entities occurring in
the text in a legal document.

5We use this pattern as a shorthand for the name of a law.
6performed using free service on March 2, 2022

The study of using graphs for knowledge rep-
resentation in recent years brings about the idea of
knowledge graph. Hogan et al. [4] define a knowl-
edge graph (KG) as “a graph of data intended to
accumulate and convey knowledge of the real world,
whose nodes represent entities of interest and whose
edges represent relations between these entities.”
Further, they consider such a KG to be “potentially
enhanced with representations of schema, identity,
context, ontologies and/or rules.” Thus, a KG may
concern both knowledge representation at the data
level such as instances and relations between them,
as well as the more abstract schema level such as
classes, terminological relations, and logical con-
straints imposed on them.

As a way of structuring data and knowledge
that enables extensive linking and integration, KGs
have found a wide-ranging use in applications [4].
For example, Google uses the knowledge graph to
improve the performance of its search engine. Some
commerce platforms such as Amazon, eBay, Airbnb,
and Uber Eats also utilize knowledge graphs on
their search and recommendation systems to improve
user experience. Semantic search applications such
as question answering systems, information retrieval
systems, and recommendations systems are the most
popular knowledge graph applications [5].

In the legal domain, the use of KG has been
preceded by research on the use of ontologies to
represent concepts and relationships existing in le-
gal text pionereed by Functional Ontology of Law
(FOLaw) [6] and Frame-Based Ontology (FBO) [7].
Further advances were done in developing legal core
ontologies such as LRI Core [8] and LKIF Core [9].
Most of these research focused on capturing notions
in the legal domain as schema-level knowledge with-
out caring too much about knowledge at the data
level.

More recently, however, works on legal knowl-
edge graphs put more emphasis on capturing data-
level knowledge, not just on the schema-level knowl-
edge. Such works are often motivated by use cases in
government and private organizations. For example,
Filtz et al. [10] mention that more than 20 European
countries built their legal information system around
the ELI [11] and ECLI [12] ontologies. Specifically,
they describe the use of ELI and ECLI to build
a knowledge graph based on Austrian legal docu-
ments. This KG was constructed according to the
the vocabulary and knowledge model espoused by
these ontologies, and then populated using instance
data extracted from the documents. On top of these
ontologies, a search service was developed. Another
example includes Finlex7 [13], Finland’s legal in-

7https://www.finlex.fi/fi/

https://www.finlex.fi/fi/
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formation system that employs both ELI and ECLI
as the underlying metadata model. Finlex features a
KG-based search that is capable not only returning a
relevant legal document given the search keywords,
but also an appropriate context information on the
results, such as the relationship between the returned
legal text with other legal text or information on
whether the legal text has been amended or repealed,
together with links to the documents that amend or
repeal the legal text.

For Indonesia, on the one hand, no comprehen-
sive legal KG has been developed. On the other
hand, there are at least tens of thousands Indone-
sian legal documents covering regulations enacted
by various government bodies, not to mention doc-
uments containing court decision at various levels.
As illustrated by the example at the beginning of
this section, retrieving legal information from such
a large collection of documents is dif�cult due to
the lack of linkages between content in different
legal documents. A legal KG for Indonesia can
signi�cantly help such a retrieval service.

As part of an effort to ful�ll the aforementioned
needs, we present in this paper the LexID KG, an
Indonesian legal KG that covers a signi�cant part
of Indonesian legal regulations enacted by various
government bodies and agencies. Speci�cally, this
KG is constructed from more than 20 thousands
documents of legal regulations available from per-
aturan.go.id, which is an of�cial repository of In-
donesian legal documents. The construction method
we employ can be viewed as a rule-based approach
exploiting the structural as well as lexical patterns
contained in the legal documents. We do not choose
a statistical, machine learning-based approach due to
the lack of training dataset to build a good model.

In addition to the KG, which contains data-level
statements, we also include the LexID ontology,
a novel legal ontology for Indonesian legal do-
main to enrich the LexID KG with schema-level
knowledge. This ontology is designed by combining
features of three existing legal ontologies, namely
FBO, ELI, and ECLI ontologies. From the �rst,
we adapt its approach for modeling knowledge con-
tained semantically by the legal text, while the latter
two inspire the metadata structure, which we adapt
to be more suitable with the Indonesian case. Both
the KG and the ontology are available online.8

Our work is not the only recent effort for con-
structing Indonesian legal ontology. Another work
with a similar objective as ours is Lex2KG [14]9.
However, their work focuses only on metadata repre-
sentation and legal document structure. Lex2KG are

8https://github.com/ninggar17/Lexid.git
9https://github.com/aabccd021/legal-kg

not explicitly represents the relationships between
legal documents also does not cover the semantic
representation of the legal clause of the legal docu-
ment articles.

We also include an evaluation of the proposed
KG and ontology. The evaluation aims to see
whether the knowledge modeled by the KG can
satisfy a variety of information needs. Such infor-
mation needs are expressed by a number of speci�c
questions and we consider the KG to be adequately
modeled if an appropriate formal query expressing
those questions can be correctly and completely
answered by using vocabulary and instance data in
the KG. Note that, we do not propose a system for
legal information retrieval that employs a KG and
ontology in the background. Rather, we present in
this paper a necessary building block for realizing
such a system that has a potential to have a better
performance than existing legal search systems, es-
pecially for Indonesian legal documents. Note also
that the termlegal documentin this paper refers
to those legal documents produced by government
agencies. Thus, it does not cover those produced by
private parties, e.g., legal contracts or agreements
between private parties. In addition, it also does
not include court decisions and jurisprudence as the
knowledge source of the KG does not contain such
documents. We leave the KG construction from such
documents for a future work.

This paper is organized as follows. After pre-
senting the motivation in this section, Section 2
introduces a number of basic notions relevant for
this paper. Section 3 describes the ontology we
use to express schema-level knowledge we need.
Section 4 details the rule-based approach we employ
to construct the KG. The description of some query
examples and the evaluation result of our ontology
are in Section 5 and Section 6, respectively. And
�nally, in Section 7, we present our conclusion.

2. Basic Terminologies and Related
Works

In this section, we introduce a number basic no-
tions, including the standard structure of Indonesian
legal documents, the notion of knowledge graph, as
well as examples of existing legal ontologies.

2.1. Structure of Indonesian Legal Docu-
ment

The structure of a legal document in the In-
donesian legal system is formally regulated by the
Indonesian government through Act 12/2011 [1].

https://github.com/ninggar17/Lexid.git
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Generally, such a document consists of four manda-
tory segments, namely the title, the preamble, the
body, and the closing. Fig. 1 depicts the structure
of a legal document with their segments partially
shown.

The title is composed of the type, year, number,
and name of the regulation, respectively. In Fig. 1,
the type part of the title is“PERATURAN MENTERI
AGAMA REPUBLIK INDONESIA”. The year is
2019. The number is 17. The name of the regulation
is “STATUTA SEKOLAH TINGGI AGAMA KATO-
LIK NEGERI PONTIANAK”, while the creator is
“MENTERI AGAMA REPUBLIK INDONESIA”.

The preamble contains the consideration matters,
legal basis, and dictum. In Fig. 1, the consideration
matters always start with the heading“Menimbang”
followed by an enumerated list of statements. The
legal basis part starts with the heading“Mengingat”
followed by an enumerated list of existing regula-
tions that form the legal basis for this legal docu-
ment. The preamble is closed by the dictum, which
is indicated by the heading“MEMUTUSKAN” fol-
lowed typically by the statement of formal issuance
of the regulation. In older legal documents (prior
to the enaction of Act 12/2011), the preamble may
also contain an enumerated list preceded by the
heading“Memperhatikan”. This list also contains
existing regulations used as a legal basis for the legal
document in concern.

The body is the core part of the document that
follows after the preamble. It consists of a set of
complete sentences calledlegal clauses. An article
(`Pasal') consists of either a single clause or more
than one clauses. In the latter case, each clause in
the same article is designated as asection(`Ayat') of
that article. Thus, an article that consists only of a
single clause will not be divided into sections. Sev-
eral articles may be grouped intochapters(`Bab'),
parts (`Bagian'), or paragraphs(`Paragraf '). Every
paragraph must belong to a part, and every part
must belong to a chapter. These three groupings are
optional. However, a paragraph cannot exist without
an enclosing part, and a part cannot exist without
enclosing chapter.

The numbering of the groups also follow a stan-
dard scheme. Chapters employ Roman numbering
with chapter title. Parts use the verbalized form of
the numbers, e.g., “Kesatu”, which means the “�rst”,
also with part title. Paragraphs, articles, and sections
employ arabic numbering. Of these three, paragraphs
always have a title, while section numbers are always
written inside parentheses. In addition, an article or
a section may be expressed in the form of a com-
pound sentence that contains an enumerated list of
subordinate clauses. In such a case, the subordinate

Figure 1. Structure of Indonesian legal documents: (1)
title, (2) preamble, (3) body, and (4) closing.
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clauses may be listed usingnumbers(`Angka') or
letters(`Huruf '). All groupings, including the afore-
mentioned numbers and letters, may be referenced
by text in any part of the document.

After the body, the document contains the clos-
ing. This segments is begun by a statement that
formally close the document. This closing statement
may vary between different legal documents, but
most of the time states that the enacted regulation
is promulgated in an of�cial promulgation place and
thus, must be known by everyone. The promulgation
place includes̀Lembaran Negara', `Berita Negara',
`Lembaran Daerah', and`Berita Daerah' — which
one is being used depends on the type of the le-
gal document. A known exception to this is the
constitution of which the promulgation place is not
mentioned. After the above closing statement, the
document mentions the city name where the law is
enacted together with the corresponding date and the
name of both the of�ce and the of�cial who enacts
the law. Finally, the closing segment of the document
is ended by a sub-segment providing the city name
and date of the promulgation of the legal document,
as well as the name of both the of�ce and the of�cial
who promulgates the law.

2.2. Knowledge Graph

Knowledge graph(KG) refers to a way to rep-
resent large-scale data and knowledge in a graph-
based model [4]. In such a model, vertices and edges
represent entities and relationships between entities,
respectively. A graph data model may be equipped
with a schema, but unlike relational data model, we
can still work with a graph data model when the
schema is incomplete or even absent. Historically,
the term knowledge graph has been used since 1972,
but its current usage was popularized in 2012 when
Google used it to name its graph data model.

KG provides a lot of �exibility when there is a
new data source to be integrated into the KG. This is
in contrast to relational data model where the schema
must be de�ned �rst and the data (including new
ones) must comply to it. In relational data model,
if new data comes in, but does not comply with the
schema, then we are forced to either discard it or
modify the schema. Moreover, relational data model
also discourages circular relationships, while KG can
easily and seamlessly model it without issues,

2.2.1. KG data model.One major data model used
by KGs is based ondirected edge-labeled graph
(DELG). A DELG consists of a set of labeled ver-
tices and labeled directed edges. Labeled vertices
represent entities, e.g., West Java, East Java, Ban-
dung, Tasikmalaya, Depok, Surabaya, and Malang.

Meanwhile, labeled directed edges represent rela-
tionships, which are simply a set of triples(u; p; v)
where u and v are labeled vertices andp is the
edge label, e.g., (Bandung, cityIn, WestJava), (Tasik-
malaya, cityIn, WestJava), (Depok, cityIn, West-
Java), (Surabaya, cityIn, EastJava), and (Malang,
cityIn, EastJava).

World Wide Web Consortium (W3C) published
a standard graph data model based on directed edge-
labeled graph, called Resource Description Frame-
work (RDF) [15]. In RDF, a graph (i.e.,RDF graph)
is a collection of triples(s; p; o) where s (called
subject of the triple) ando (called object of the
triple) correspond to vertices of the graph, andp
(called predicate of the triple) corresponds to the
directed edge froms to o.

RDF de�nes three types of vertices. The �rst
type is Internationalized Resource Identi�ers (IRIs),
used for the global identi�cation of entities on
the Web, e.g.,http://www.w3.org/2002/07/owl#
Thing. Such an IRI may be abbreviated with a
namespace pre�x that can be de�ned at the begin-
ning of the an RDF document. For example, one can
de�ne owl: as a namespace pre�x that abbreviates
http://www.w3.org/2002/07/owl# . Thus, http:
//www.w3.org/2002/07/owl#Thing can be written
asowl:Thing .

The second type is literal, used to represent
strings (with or without language tags) and val-
ues of other data types (integers, dates, etc.), e.g.,
"Jakarta" , "200"8sd:int , or "Jawa Barat"@id.
The last type is a blank node, used to represent
anonymous vertices and does not need to have an
identi�er. IRIs and blank nodes may appear as a
subject or an object of a triple, while literals may
only appear as an object of a triple.

Meanwhile, the label of all edges in the graph,
i.e., every triple's predicate, is always represented by
an IRI. Such an IRI is called aproperty. Given an
RDF triple (s; p; o), we sometimes callo the value
of the propertyp. We can see from this de�nition
that RDF allows an IRI to appear in an RDF graph
as both a vertex and an edge.

Publishing RDF graphs can be done by seri-
alizing them as RDF �les, which are then made
available on the web, or by exposing them via an
endpoint of some RDF store that can be queried
using SPARQL (discussed brie�y next). There are
several alternative syntaxes for RDF serialization,
including RDF/XML, N-Triples, Turtle, TriG, N-
Quads, JSON-LD, and RDFa [16].

In addition, the four linked data principles [17]
stipulate that each IRI needs to be a HTTP IRI that
is web-resolvable. That is, if one access the IRI of
an entity or property either via standard web browser
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or programmatically, an appropriate human-readable
or machine-readable response needs to be returned.
This implies that an appropriate web infrastructure
must be set up to really make RDF graphs publicly
available [18].

2.2.2. KG Query. Data retrieval from a KG, like
in other data models, is done via a query language.
Such a query language is closely tied to the under-
lying graph data model being employed to represent
the data. In the RDF case, the standard query lan-
guage is called SPARQL [19]. SPARQL not only
de�nes standard relational query operations such as
join, union, projection, etc., but also traversal op-
erations that enable users to �nd entities connected
recursively through long paths.

Formally, a SPARQL query is simply a set of
basic graph patterns(BGPs). A BGP is like an
RDF triple, but may contain variables (indicated by
a question mark). For example, the BGP (?x, http:
//ex.org/cityIn , http://ex.org/WestJava ) ex-
presses the query of �nding entities that is a city
in West Java. When this query is executed, the
engine will try to match?x with the subject of any
triple whose predicate ishttp://ex.org/cityIn
and whose object ishttp://ex.org/WestJava .
SPARQL provides a set of operators that can be em-
ployed to express various complicated queries. The
actual syntax is slightly more elaborated. Examples
are given in Section 5.

2.2.3. KG Schema (Ontology).Despite modeling
a graph do not need a schema, we can create a
graph schema to set the structure or semantics as
a rule while developing graph data. One of the
graph schemas is a semantic schema. It de�nes the
meaning of higher-order terms of the graph and
facilitates reasoning using those terms. Suppose we
found several groups of nodes based on the type
of entity. Thus, we can decide to de�ne a class
schema. We can also de�ne several other schemas.
RDF Schema (RDFS) is a standard schema to de�ne
the semantic schema of RDF. Some of the schemes
we can use are sub-class, sub-property, domain, and
range. We can see RDFS itself as RDF. Other than
that, we can also de�ne more deeply schemas using
standard schemas such as the Web Ontology Lan-
guage (OWL). A semantic schema is generally an
incomplete schema. Therefore the semantic scheme
adopts Open World Assumption (OWA) compared to
Closed World Assumption (CWA). From the OWA
point of view, we can not say it is prohibited of
something not de�ned in the schema.

Graph-based knowledge representation is can
also be called Knowledge Graph (KG). It contains

several domain topics. KG models all possible en-
tities and relations in an ontology. There is no re-
striction on determining the relationships. We can
construct the ontology in various ways, such as
curation, crowdsourcing, and data extraction [20].
CyC is an example ontology constructed using
the curation method. Another examples is Wiki-
data, which is from crowdsourcing. DBpedia and
YAGO are in which the construction is by extracting
semi-structured web data like Wikipedia. Various
ontology-based intelligent systems have been de-
veloped, such as information acquisition, semantic
search, chatbot, question and answer, and recom-
mendation systems [5].

2.3. Existing Legal Ontologies

The conceptualization and representation of le-
gal documents have received attention for a long
time, especially in the EU, which aims to integrate
the laws of each country member. There is some
initiation of several projects related to legal con-
ceptualization and representation to reach the goal.
One of the projects is Estrella10. It's a project to
standardize legal data of the European to a standard
XML-based semantic web, like RDF and OWL, and
develop a knowledge base application to utilize the
standardized data. Other project is Lynx11 which
aims to build a legal intelligence system for the EU.
As part of the project, they construct a knowledge
graph from legal data as a basis of the project.

In recent years, several works are proposing legal
ontologies. Based on the kind of data has used,
there are two types of ontology, legal semantic and
metadata ontologies. Breuker et al. found at least
23 existing legal semantic ontologies and grouped
them based on the purpose, characteristic, and legal
domain [21]. Some of them are as follows FO-
Law [6], FBO [7], LRI Core [8], CLO [22], LKIF
Core [9]. The FBO (Frame-Based Ontology) is one
of the pioneers of legal ontology to represent legal
texts semantically. As legal semantic ontology, FBO
is more simple compared to others. It only de�nes
three frames, which are Norm, Act, and Concept.
Each entity of Norm represents a legal norm clause,
while each entity of Act represents an action per-
formed by someone or institution in the norm clause.
And last, each entity of Concept describes a legal
term contained in the norm clause.

Other legal ontologies are the European Legal-
Document Identi�er (ELI) [11] and The European
Case Law Identifer (ECLI) [12]. Both are some
examples of existing legal metadata ontologies. Both

10http://www.estrellaproject.org/
11https://lynx-project.eu/project/summary
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describe legal documents using their metadata infor-
mation such as the title, type, person or institution
issuing, issued date, and place of publication.

The Indonesian legal ontology has initiated by
Lex2kg [14]. The ontology is a legal metadata on-
tology and adopts the existing ontology, ELI. How-
ever, Lex2kg makes adjustments since classes and
properties de�ned by ELI are not complete enough
and designed only for legal documents around the
EU. Lex2kg de�nes the class structure of the le-
gal document, which ELI doesn't have. The class
structure de�ned is based on the type of documents.
Lex2kg de�nes some classes representing the group
of norm clauses corresponding to the document body
structure. It also adjusts the property of classes with
metadata provided by the document.

We use the previous work as a basis of our
ontology. Our ontology consists of both legal meta-
data or semantic ontology. It also can capture the
relationship between two legal documents or clause
norms since Lex2kg doesn't explicitly show it. In
addition, we construct our ontology automatically.

3. LexID Ontology

In this section, we present the structure of LexID
ontology, which is designed as a schema for LexID
KG. We elaborate the classes and properties in
LexID ontology next. Here and throughout the paper,
we use the following namespace pre�xes

� lexid-s: for https://w3id.org/lexid/
schema/,

� lexid: for https://w3id.org/lexid/data/ ,
� rdf: for http://www.w3.org/1999/02/

22-rdf-syntax-ns# ,
� rdfs: for http://www.w3.org/2000/01/

rdf-schema#,
� owl: for http://www.w3.org/2002/07/owl# ,
� dct: for http://purl.org/dc/terms/ ,
� xsd: for http://www.w3.org/2001/

XMLSchema#, and
� wd: for http://www.wikidata.org/entity/ .

Unless stated otherwise,lexid-s: is intended for
class and property IRIs, whilelexid: is for IRIs of
instance data. Also,rdf: , rdfs: , owl: , anddct: are
namespace pre�xes for vocabulary terms taken from
the RDF, RDFS, OWL, and Dublin Core vocabulary,
respectively.

We de�ne eight top-level classes as shown in
Fig. 2, some of which have several subclasses. We
express the ontology using Web Ontology Language
(OWL), which de�nesowl:Thing as the superclass
of every classes. Details of each of these classes are
explained separately in their own section later.

In addition, LexID ontology provides a collec-
tion of properties (i.e., binary relations) to capture

owl:Thing
lexid-s:LegalDocument
(with 33 subclasses listed in Table 1)

lexid-s:LegalDocumentContent
lexid-s:Chapter

lexid-s:Part

lexid-s:Paragraph

lexid-s:Article

lexid-s:Section

lexid-s:Item

lexid-s:RuleExpression
lexid-s:Norm

lexid-s:RuleAct

lexid-s:Concept

lexid-s:CompoundExpression
lexid-s:AndExpression

lexid-s:OrExpression

lexid-s:XorExpression

lexid-s:LawAmendment
lexid-s:LawAddition

lexid-s:LawModification

lexid-s:PlaceOfPromulgation

lexid-s:Person

lexid-s:Office

lexid-s:City

Figure 2. Top-level classes of LexID ontology.

different types of relationships between objects it
models. The complete list of these properties is given
by Table A1-Table A5. We explain some of these
properties in the following section.

Because of the OWA adoption, we can still dy-
namically modify our ontology scheme even though
we have �nished the construction. It is very ben-
e�cial since the legal systems in Indonesia can be
changed in the future.

3.1. General metadata properties

LexID ontology de�nes a number of properties,
some of which are taken from RDFS, OWL, and
Dublin Core vocabulary, to describe general meta-
data information of a legal document, see Table A1
for more detail.

As mentioned in the Section 2.1, the govern-
ment determines several places to promulgate the
legal document according to its type. The class
PlaceOfPromulgation represents places of legal
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document promulgation. Instances of this class in-
clude:

� lexid:Lembaran_Negara and lexid:Berita
_Negara representing the Indonesian state
gazette and state report collection;

� 34 pairs of instances representing provin-
cial gazettes and provincial report collec-
tions (since Indonesia has 34 provinces),
e.g.,lexid:Lembaran_Daerah_West_Javaand
lexid:Berita_Daerah_West_Java ;

� 416 pairs of instances representing regency
gazettes, such aslexid:Lembaran_Daerah
_Kabupaten_Bogor, and regency report
collections, such aslexid:Berita_Daerah_
Kabupaten_Bogor; and

� 98 pairs of instances of representing city
gazettes and city report collections, e.g.,
lexid:Lembaran_Daerah_Kota_Semarangand
lexid:Berita_Daerah_Kota_Semarang.

3.2. Modeling Legal Document and Their
Relationships

The classLegalDocumentrepresents the abstrac-
tion of Indonesian legal documents (i.e., not the
physical documents). Subclasses ofLegalDocument,
as seen in Table. 1, are introduced mainly based
on Act 12/2011, which de�nes the types of legal
document in the Indonesian law system as well
as the hierarchical precendence of between them.
Names of these classes are directly taken from the
legal document type names we explain next.

First, article 7 of Act 12/2011 stipulates the
following nine types of legal document ordered ac-
cording to their legal precedence (from high to low).

� The national constitution.
� People's Consultative Assembly resolutions

(`Ketetapan Majelis Permusyaratan Rakyat'or
`Tap MPR').

� Acts (̀ Undang-undang' or `UU' ) and gov-
ernment regulations in-lieu-of-acts (`Peratu-
ran Pemerintah Pengganti Undang-undang'or
`Perppu').

� Government regulations (`Peraturan Pemerin-
tah' or `PP')

� Presidential regulations (`Peraturan Presiden'
or `Perpres')

� Provincial regulations (`Peraturan Daerah
Provinsi' or `Perprov')

� Municipality regulations (̀Peraturan Daerah
Kota' or `Perkot') and regency regulations
(`Peraturan Kabupaten'

Note that two pairs of legal document types are listed
together, indicating that they have an equal legal

Table 1. Subclasses ofLegalDocument(33 of them), all
are de�ned in thelexid-s namespace.

Constitution
AmendmentToTheConstitution
PeoplesConsultativeAssemblyResolution
Act
GovernmentRegulationInLieuOfAct
GovernmentRegulation
PresidentialRegulation
PresidentialDecree
PresidentialInstruction
PeoplesConsultativeAssemblyRegulation
HouseOfRepresentativeRegulation
RegionalRepresentativeCouncilRegulation
SupremeCourtRegulation
ConstitutionalCourtlRegulation
AuditBoardRegulation
JudicialCommissionRegulation
BankIndonesiaRegulation
AgencyRegulation
MinisterialRegulation
MinisterialDecree
JointRegulation
ProvincialLegislativeCouncilRegulation
ProvincialRegulation
GovernorRegulation
GovernorDecree
MunicipalityLegislativeCouncilRegulation
RegencyLegislativeCouncilRegulation
MunicipalityRegulation
RegencyRegulation
MayorRegulation
RegentRegulation
MayorDecree
RegentDecree

precedence. Each of these legal document types has
an associated LexID class.

In addition, article 8 of Act 12/2011 recognizes
other regulations that are law-binding so long as
those regulations are put into law by the order of a
regulation with a higher precedence or due to the of-
�cial authority of the government institution/agency
that issues them. They are regulations (`Peratu-
ran') issued by the People's Consultative Assembly,
the House of Representative (`Dewan Perwakilan
Rayat (DPR)'), the Regional Representative Council
(`Dewan Perwakilan Daerah (DPD)'), the Supreme
Court (̀ Mahkamah Agung (MA)'), the Constitutional
Court (̀ Mahkamah Konstitusi (MK)'), the Audit
Board (̀Badan Pemeriksa Keuangan (BPK)'), the
Judicial Commission (`Komisi Yudisal (KY)'), Bank
Indonesia (BI), government ministries, government
agencies and commissions (`Badan', `Lembaga',
and `Komisi'), the provincial people's representa-
tive councils (̀Dewan Perwakilan Rakyat Daerah
(DPRD) Provinsi'), (provincial) governors (`Guber-
nur'), the regional legislative council of regencies
and municipalities (̀DPRD Kabupaten/Kota'), re-
gents/mayors ('Bupati/Walikota'), and other govern-



Muninggar and Krisnadhi, LexID: The Metadata and Semantic Indonesian Legal KG 23

ment of�cials/institutions of similar authorities. The
legal precedence of these regulations are not explic-
itly stated in Act 12/2011, but based on Indonesian
legal convetion, are placed in accordance to the
level of authority and legal standing of the issuing
government of�cials/agencies.

Other than the above regulations, the Indone-
sia law system also recognizes regulations called
decrees ('Keputusan') or instructions ('Instruksi'),
such as presidential decrees, presidential instruc-
tions, ministerial decrees, governor decrees, regen-
t/mayor decrees, and other decrees by government
of�cials. By article 100 of Act 12/2011, these regu-
lations are considered to have the same legal prece-
dence as regulations by the corresponding govern-
ment of�cial. So, for example, presidential decrees
have the same legal precedence as presidential reg-
ulations.

Finally, it is possible for more than one govern-
ment of�cials or agencies to issue a joint regulation
(`Peraturan Bersama'). Such a regulation is viewed
as if there are multiple regulations issued by different
of�cials but the content of the regulations is exactly
the same. For example, if the minister of commerce
and the minister of maritime affairs and �shery
jointly issue a joint regulation, then that regulation
would have two designated regulation numbers as-
sociated to each ministry. The legal precedence is
thus equal to other ministry regulations.

Next, we also model relationships between dif-
ferent legal documents, see Table A2 for more detail.
This is achieved through the use of propertiesP (all
in lexid-s namespace) listed below in a triple of
the form (D; P; D 0) in the LexID KG whereD and
D 0 are instances of legal documents. Also, if such
a triple (D; P; D 0) is asserted in the KG, then the
triple (D 0; P � ; D ) holds implicitly in the KG where
P � is the inverse ofP .

� P = hasLegalBasis (with legalBasisOf as
inverse) indicates thatD hasD 0 its legal basis.
The latter is always of equal or higher prece-
dence than the former.

� P = implements (with implementedBy as
inverse) indicates thatD is an implementing
regulation ofD 0 whose precedence is higher.

� P = amends(with amendedByas inverse) in-
dicates thatD is an amendment ofD 0 whose
precedence is equal or lower.

� P = repeals (with repealedBy as inverse)
indicates thatD repealsD 0 whose precedence
is equal or lower.

Note that the amendment and repeal relationships
above do not capture the details of the amendment
and repeal themselves as they are given by some of
the articles inD . Such details imply richer relation-

ships between elements of the content of different
legal documents. Modeling of such relationships are
discussed next.

3.3. Modeling Legal Document Content
Structure

The LegalDocumentContent class represents
types of grouping of legal clauses that exist in the
body segment of a legal document, as mentioned in
Section 2.1. It has six subclasses, namelyChapter,
Part , Paragraph, Article , Section , and Item,
which represent chapters (`Bab'), parts (̀Bagian'),
paragraphs (`Paragraph'), articles (̀Pasal'), section
(`Ayat'), and items in the body segment of the
document. Here, items correspond to subclauses ap-
pearing as elements of an enumerated list inside
an article or section. Each item is indicated by a
number (̀Angka') or a letter (̀Huruf '). Note that
instances of all the aforementioned classes are not
the text of the legal clauses themselves, but rather,
objects named with some IRI to which the textual
content of the legal clauses are attached via the
propertydescription . In addition, we also modeled
properties from and toLegalDocumentContentin
Table A3.

3.4. Representing Legal Document Changes
at Content Level

In Section 3.2, we have explained the proper-
ties for modeling the relationship (implementation,
amendment, and repealing) between legal documents
at the document level. However, note that similar,
but more �ne-grained, relationships may occur at the
content level, For example, the consideration matters
of a legal document may explicitly say that the legal
document implements a particular article of another
legal document, or an article of a legal document
explicitly asserts that another article in a different
legal document must be changed or even deleted.
We describe how LexID ontology models such rela-
tionships in this section — all properties and classes
are in thelexid-s namespace, see Table A4 for the
detail.

First, the propertyimplements may also be used
in a triple of the form(D; implements; y) to indicate
that a legal documentD implementsy where y
is an Article or Section . Similarly, the property
repeals may also be used in a triple of the form
(x; repeals ; D 0) to indicate thatx repeals the le-
gal documentD 0 where x may be anArticle or
Section . Note that the semantic ofrepeals and
also of the propertyimplements above are de�ned
in addition to their semantic given in Section 3.2.
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Next, �ne-grained changes to legal document
content consist of deletions, additions, and modi�-
cations. We de�ne the propertydeletes , as shown
in Fig. A.1, which can be used in a triple of the
form (x; deletes ; y) with the following semantics:
an article or sectionx (in one legal document) states
thaty (from another legal document) is deleted from
the legal document where it belongs. Here,y can be
a chapter, a part, a paragraph, an article, a section,
or an item.

Addition of legal document content cannot be
modeled via a simple property because it involves
more than two components, namely the article/sec-
tion that expresses the addition, the textual descrip-
tion of the legal clause(s) to be added, and the
location (in another legal document) where the new
content needs to be added. For this reason, we create
a classAddition to represent the addition of a
new legal content. Together with this class, we also
de�ne three properties:adds, hasAdditionTarget
andhasAddedContent.

Similar to addition, modi�cation also involves
more than two components, namely the article/-
section that expresses the modi�cation, the textual
description of the legal clause(s) to be modi�ed,
and the old version of content needs be modi�ed.
therefore, we also create a classModification

to represent the modi�cation of legal content.
Together with this class, we also de�ne three
properties:modifies , hasModificationTarget and
hasModificationContent .

3.5. Modeling Legal Clauses

The classRuleExpression captures the seman-
tic content of the legal clauses in the legal document.
We adopt the approach used in the FBO ontology,
which employs fewer frames and a simpler structure
compared to other existing legal ontologies.

Following FBO, the classRuleExpression has
three sub-classes, namelyNorm, RuleAct, and
Concept. In addition, as shown in Fig. 2, we also
add a new class calledCompoundExpressionwith
three subclassesAndExpression, OrExpression,
and XorExpression to model conjunctive or dis-
junctive expressions appearing in a legal clause. The
relationships between instances ofRuleExpression
are modeled in Table A5.

4. LexID KG Construction

In this section, we describe the steps we conduct
to construct LexID KG from legal documents. A
high-level work�ow of this process is illustrated
by Fig. 3. We start with 32,218 legal documents

Figure 3. KG construction �owchart

from downloaded fromhttps://peraturan.go.id
containing most types of regulations described in
Table 1.

4.1. Initial Processing

In the initial processing, we extract the textual
content of the aforementioned 32,218 legal docu-
ments using the PDFBox library.12 As a result of this
initial processing step, we obtain 30,478 documents
whose textual content is successfully extracted. We
then construct LexID KG by processing the resulting
text documents through the subsequent steps in the
work�ow. Each document yields a subset of the KG.
At the end of the work�ow, LexID KG is obtained
as a union of those subsets. IN this initial processing
steps, we failed to extract 2,427 documents due
permission restrictions imposed on those documents.

4.2. Surface Legal Information Extraction

Structure and format of Indonesian legal docu-
ments is formally de�ned by Act 12/2011. We parse
30,478 legal documents (already text-formatted) and
successfully extract legal information from 27,596

12https://pdfbox.apache.org/
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documents. The remaining documents could not be
parsed because either they are empty, their format is
incorrect, or they are not the typical document we
want to extract such as court decisions, documents
containing explanation of other legal documents, or
separate attachments to some legal documents.

The parsing process itself proceeds sequentially
from the beginning to the end of the document. That
is, we start by parsing the title part of the document,
followed by parsing the preamble, then followed by
parsing the body segment, and end with parsing the
closing segment of the document. In all parts, we
extract a variety of information according to the
parsing rules listed in Table A7 and Table A8. The
parsing result is stored as a JSON-formatted output
with �elds detailed in Table A9.

4.3. Instance IRI Naming Scheme

Before construction, we design an IRI nam-
ing scheme of the instance in the KG, described
in Table A6 together with examples. As noted at
the beginning of Section 3, instance IRIs reside
in the namespace given byhttps://w3id.org/
lexid/data/ , abbreviated using thelexid: pre�x.
Instances of the classItem andConcept, in partic-
ular, have three and four IRI patterns, respectively.
The IRI pattern of an instance ofItem depends on
two things: its numbering type (numbers or letters)
and the part of the document structure that directly
encloses it.

4.4. Graph Construction for Legal Docu-
ment and Content Structure

At this stage, we construct RDF triples for LexID
KG by using properties and classes speci�ed in Sec-
tion 3.1, 3.2, 3.3, and 3.4. The instance information
are taken from the JSON-encoded result of sur-
face information extraction explained in Section 4.2
(JSON �elds are given in Table A9). Instance IRIs
are constructed based on the naming scheme in in
the Table A6. Figure A.5 shows examples of triples
constructed in this process. In addition, from the
JSON �eld `documentstructure', we construct a set
of triples representing the document structure. For
example, Figure A.6 shows some of the triples that
represent the legal content structure of the Minister
of Religion 17/2019. Note that this phase only deals
with surface information as well as content structure,
not the semantic content of the legal clauses in the
document.

4.5. Semantic Information Extraction

The aim of this phase is to parse the semantic
content from the text of legal clauses in the form
POS tags and the relationships between the phrases
as determined via universal dependency (UD) pars-
ing. The POS tags and the UD parse tree are em-
ployed in the subsequent phase to construct the
LexID KG triples that model the legal clauses. We
use Stanza NLP Package13 to obtain the UD parse
tree and the POS tags of each token.

4.6. UD Tree Transformation for Legal
Clauses

At this stage, each legal clause has been rep-
resented by a UD tree where each token has an
associated POS tag. We then proceed by applying
10 transformation rules illustrated to the tree. Each
rule is a pattern that transforms any part of the tree
to which the pattern is applicable. The application
is done sequentially and exhaustively. That is, we
�rst apply rule (1) exhaustively, before applying
rule (2) exhaustively, followed by applying rule (3)
exhaustively, and so on. The rules are detailed below.
The result of the transformation is a representation
of the legal clause in the form of a graph structure
from which RDF triples can be later created. Note
that since we work with a UD tree, we note that
originally each node in the tree is associated with a
type (e.g., Noun, Verb, etc.) and a piece of text. Dur-
ing transformation, we may introduce new nodes,
which also has a type and a text content. The type
of these new nodes may come from the UD tree node
types or from the following new types: Concept,
RuleAct, and Norm. Figure 4 and 5 visualize the
rule speci�cation

1) Phrase contraction: We perform phrase con-
traction by �nding a multiword expression in
the tree. The multiword expression pattern is
recognized by the existence of an edge with
label COMPOUND, FIXED, or FLAT. The rule then
merge the two nodes connected by that edge
into a new node representing a multiword ex-
pression containing the words in both original
nodes. This resulting node has type Verb or
Case if the one of the original node has type
Verb or Case, respectively (with Verb takes
typing precedence over Case). Otherwise, we
simply �xed the new node type to Noun. The
text content of the new node is the phrase
obtained by concatenating the content of the
original two nodes.

13https://stanfordnlp.github.io/stanza/index.html
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