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Abstract

The Palestinian labour legal law is a rich and complex field with various parts, chapters
and articles and is related to other articles and laws. Working with such legal domain
to derive legal advice using traditional methods such as face-to-face meetings between
the lawyer and the worker is time consuming and does not guarantee the retrieval of
useful information and legal cases related to the required advice. Recent technologies
and techniques pertinent to information management and retrieval, such as semantic
web techniques based on ontology and related knowledge bases, can strongly benefit

the legal domain.

In this research, we build a semantically enriched approach for the derivation of legal
advice in the labour domain based on the Palestinian labour law. We design and build
a domain ontology called LabourLawOnt together with a knowledge base for the
labour law. The ontology contains terms, relationships, and object and data properties.
The set of parts, chapters and articles of the labour law together with various legal
cases are added as instances to the ontology to form the legal knowledge base. Also a
set of semantic (SWRL) rules are defined and written to be used to infer new

knowledge from the knowledge base.

The approach is realized through a system prototype designed and implemented as a
prove of the concept for the approach including the ontology, the SWRL rules, the

knowledge base, a reasoner and a user interface.

The system, respectively the approach, is evaluated with the help of a domain expert
using 150 legal cases divided into two sets. The first set contains 100 cases entered to
the system by the expert and the second set contains 50 cases previously entered as
instances in the knowledge base. The results show a success rate of 77% correct legal
advice cases related to child labour, a success rate of 80% correct legal advice cases
related to women labour, and a success rate of 87.5% correct legal advice cases related
to the end of service benefits. The overall accuracy of the system in correctly giving

the legal advice is 84%.

Keywords: Labour Law, Legal, Semantic Web, SWRL rule, OWL, Inference Engine.



uadlall

Ll )5 ddlide Jguad s ol Jal Ao il il @lldg My Glosbally 2 Jin 58 cuhulill Jaall 518
O glaia¥) YA e ol guliil) JSAIL 4 g8 dapas o J saall ddlise dlee Lliady () 8l 028
s ALY 5l Badall e slaall g la il Cpaniay W5 Sy sha U8 5 (3 sy clld g an ol Lea g (calaall 5 Jalal)
3 Bpaal) bl A5l (S I3 aa s e il A peaill Ll Jaladl Apy el s i) Liadl
Co el e 585 L sl sl ale e 2l 2Vl Cu ) il e clgela il 5 e slal) 3 la Alall

() Jlaall 3 g8y g5 Al g i3

OsiE ) ol Jeall Jlae & 40 g0lal 5 L) SEEY LIV 5 e A8y yla ol Lidd Can ) 128
LabourLawOnt au! Lele Lslhi 5 Lis sl shai¥l) el g aranal (pa 0 5S5 Aa jiall 38 Hhall | iadausldll Jaall
clalhiadl o U gl shaill i (5 gind s cJandl () 5l 8 38 prall 32018 () o<1 435 8 OV ) Al
AVl ac) @l (e de sama AUS 5 caililatia g Jandl ) 58 dcalall i) g S aiload s i

aﬂ)z.d\ 3acd %) :Lu}.alsl\ EJLJMY\} BA.\A;J\ :%A)uj\ CU.\L»\ ‘; [PARER Y Aﬂ.‘.ﬁ) (SWRL)

Bacl8 ae L sl shail) o (5 gingy o pad ol Budai s aanal DA (e da il 45y Hhall o2a (Gial o5
Jeball o133 gl 55 nlil

O gana M Ao 4 58 4l 150 IS (o5 derd) 58 Jlae (8 o Bacbusay allail) sl o5
50 e 553 Al de panally ypall U8 e plaill ) il Alls 100 e (55 5V e sendl)
A ) Llzalll (e 777 A O gl o jedal 5 i jeall 5218 8 Aiie il Lase culiinl dllac 4ol
o A s 63l pall Jamy Ailacial) A giall 35 3l Lliail) (e 780 i 5 ¢ JhaY) Jary Aileiiall Anpniall
GBS 8 aUaall 48al) Ao Sy dandl) 4l sl Ailaial) daaall 40 6la) YW (e 7875

S84 Ly i JSy 4 5l da sl

(VA gl seld sl ccusl) Laglghail Al claglghail ¢ Vall Cugll o idandill Jaall (56 :dpaliba cilal

Vi) dae



Dedication

Je my beloved paents

Fo my tovely wife

Je my Kids

Je my brathers and sistens



Acknowledgment

At the very outset, all my prayers and thankfulness are to Allah for giving me the

strength and ability to complete this thesis.

I would like to thank my supervisor, Dr. Rebhi Baraka, for his time and efforts to
guide, encourage and advise me to achieve my research. | have been extremely lucky
to have a supervisor who cared so much about my work, and who responded to my

questions and queries so promptly.

Besides my advisor, | would also like to thank so much my father and mother to
continues encourage me, and thankfulness for my wife; without her encouragement, |
can't do this work. | also thank my brothers and sisters, | also want to thank my

colleagues for their moral support during this study.

Mohammed A. Al-Afifi

April 2017



Table of Contents

D =Tod o U= 1 o] o USSR PUPSPRRRR |
ADSTFACT. ... bbbt I
URALAIL et ettt e re s i
D =To [ToF 1 A o] o S RPPRRPR v
ACKNOWIEAGMENT......coiiiiiee e sra e e e e e \/
Table OF CONTENTS .....cuiiiiiiieieee e VI
LISt Of TaDIES ..o e Vil
I TS Ao T U TSP IX
Chapter 1 INTrodUCTION ........ccveiieie e 2
1.1 Statement of the Problem..........ccooeiiii e 3
1.2 ODJECLIVES ..ottt ettt ettt e re e ste e e re e teeneenreas 3
1.2.1 Main ODJECLIVE ..ot 3

1.2.2 SPECITIC ODJECLIVES ..o s 3

1.3 Importance of the RESEAICH ..........cccoveiiiiiiece e 4
1.4 Scope and Limitations of the Research.............cccooveveiiii i 4
1.5 MEthOTOIOGY ...t 5
1.6 THESIS SEIUCKUIE ...eveeieeie ettt e et sne e eneennees 6
Chapter 2 Theoretical and Technical Foundation..............ccccccveviiieviiic e, 8
2.1 The Palestinian Judicial System and Labour Law ..........cccccceveriieniinnncicennnn 8
2.2 ONEOIOGY ..ttt bbb 9
2.3 Ontology Building MethodolOgies ..........cceciveiiiieiieiecc e 9
2.4 RDF @N0 RDFS ..ottt 11
2.5 Web Ontology Language (OWL) ......cooveieriiiiiiesiieieeieee e 12
2.6 DL-QUETY ..ottt e e nnes 13
2.7 JENA ettt re e e neens 13
2.8 REASONING. ...ttt bbbttt b e bbbt 13
2.9 SPARQL ...ttt ettt 14
2.10 SWRL RUIES ..ottt 15
2.11 ONtology EVAIUALION ........c.ooviiiiiiiiiieee e 15
2.12 SUMIMAIY 1.ttt e b e e et e e e b e e e be e e ebee e e nbeeeenneeeannes 17
Chapter 3 Related WOIK .........c.ooiiiiiiiiieiee s 19
3.1 Ontology in the Legal DOMAIN .........ccoviiiriiieieie e 19
3.2 Ontology in Health DOMAIN..........cooiiiiiiiiiiie e 21
3.3 0Nt0I0OQGY IN BUSINESS .....cvveiiieie ettt neenrees 22

VI



34 SUMIMAIY <.ttt ettt et et b et e et e et e e s bt e enbeesnneennee e 23

Chapter 4 Labour Law Ontology Development..........ccccceoeieieniiinininenieee 25
4.1 LabourLawOnt Development ...........ccciieiiiieiiciece e 25
4.2 SWRL TUIES ...ttt be e nreas 41
4.3 SUMIMAIY ...ttt ettt ettt b e e b et e et e e sbeeeabeesbeeanb e e sbeeanbeesseeennee e 44

Chapter 5 LabourLawOnNt SYSTEM .......c.cciveiiiieiieiesie e see e 46
5.1 SYSIEM ANAIYSIS ...ttt 46

5.1.1 Overall DESCIIPLION........ccoiiiiiieieieesie e 46
5.1.2 SYStEM FUNCLIONS .....cvieiiiiiieciece ettt 47
5.1.3 SPecifiC REQUITBIMENTS .........ceiiiiiieee e 47
5.2 System Architecture and DESIGN.........cccoeririiiiiiisieeee e 50
5. 2.1 USEr INTEITACE.......i ittt 50
5.2.2 SWRL RUIES ....ocvviiee ettt 52
5.2.3 RBASONEN ...ttt ettt ettt nb et et 53
5.2.4 Legal Labour Ontology.......cccecvveiieiieeieiiesie e 53
5.2.5 Knowledge Base (KB) .........cciiiiiieieieiesiesieseeeeeee e 53
5.3 System IMpIeMENTAtIoN .........cccoiiiiiiiiiee e 54
5.3. 1 USEI INTEITACE..... oo 54
5.3.2 SWRL RUIES ....oovveiee ettt 59
5.3.3 RBASONEN ...ttt ettt b et 60
5.3.4 LabourLawOnt Ontology and Knowledge Base...........c.ccccevveevevirennenne. 61
5.4 SUMIMANY ...ttt bbbt b e b nne s 61

Chapter 6 Experimental Results and Evaluation .............ccccoeeviveviieneenn e 63

6.1 Evaluation of the LabourLawOnt ONntology ..........cccevvveviiieiiececie e 64
6.1.1 Quality Evaluation through the End of Services Benefits Example......64
6.1.2 Quality Evaluation Through Ontology QUerying ..........ccccceevvvvvnvenenn 67

6.2 System Evaluation Based on New Cases from the Domain Expert ................. 70

6.3 System Evaluation Based on Entered Previous Cases..........ccocvevvevieirivevinnenn 76

6.4 SUMIMANY ...tttk ettt ettt e e b e nne s 77

Chapter 7 Conclusion and FUtUFre WOFKS .........cccoiiiiiieiiececcec e 79

RETEIENCES ...ttt nes 82

ApPPendiX A: SWRL RUIES ..o 85

Appendix B: Part of OWL SoUrce COUE .......cooveiieiiieiie s 87

Vil



List of Tables

Table (4.1): Main Terms in LabourLawONt ..........ccceiiiiiieiie e 29
Table (4.2): LabourLawOnt SUD-CIaSSES .......cccveiveiieiieie e 29
Table (4.3): LabourLawOnt ODbject Properties.........c.ccoovveenenieiieienieseeseeee e 34
Table (4.4): LabourLawOnt Data Properties .........cccovvereieeneeieesie e seese e s 36

Vil



List of Figures

Figure (4.1): Main classes in LabourLawONt..........ccoivieiieieiieneeie e 28
Figure (4.2): Top Level LabourLawOnt Class Hierarchy ..........cccccoovvvevviiicinenns 32
Figure (4.3): Middle level LabourLawOnt TaXONOMY .......cccccouereeriererieerieseeseeneens 32
Figure (4.4): LabourLawOnt Properties .........ccceevevieieereeiesieeseese e e eseeseeseenens 33
Figure (4.5): Data Properties Hierarchy and Data Property Description................... 34
Figure (4.6): Object Property NaSAINO ........cccocieiiiie e 35
Figure (4.7): Object Property CaSeCIted ..........ccovririeriieneiesiseeee e 35
Figure (4.8): Sample of Labour Case........cccovvviieiieiieiie e 37
Figure (4.9): Returned Result Labour Case for Bank Employee............cccccvvveivennnne 38
Figure (4.10): Returned Labour Law Article........cccoeiiiiieic i 38
Figure (4.11): Labour Case EXaMPIE.........ccccviiiiiiiiiieee e 39
Figure (4.12): hasSArNO ODJECt PrOPertY .......cccccvevveiieiieii e 39
Figure (4.13): Article 22 of the Palestnnian Labour Law............ccccevviiiencicnennnnn 40
Figure (4.14): Indiviual Example for Article 2 in Protégé ..........cccoovevvevviiveinenne 40
Figure (4.15): Inferring Hidden KnowWIEdge.........ccoeiveiieiiiiiiiiiieeee e 41
Figure (4.16): ReasSONEr RESUILS.........cc.ecieiieieiiecie e 42
Figure (4.17): Paragraph 2 of Article 42..........coooiiiiiiiee 42
Figure (4.18): Article 93 of the Palestinian Labour Law ............cccccevveveiiciinennnne 43
Figure (4.19): Reasonring RESUILS .........cooiiiiiiiiiicee e 44
Figure (5.1): Specialist (Lawyer or Judge) Legal Case Reviews Use Case .............. 48
Figure (5.2): Worker is Given a Legal Advice Use Case ........cccccvevvviiveiveriesiiesnennnns 49
Figure (5.3): AAMINIStrator USE CaSE.........cccuririririiiieie et 50
Figure (5.4): Labour Law Advice System Architecture ..........cccccveeveevveveciecnenne 50
Figure (5.5): Case Retrieve Interface for Specialist (Lawyer or Judge) .................... 51
Figure (5.6): Advice Derivation — Result Interface ..........cccccoveiviiiiic i 52
Figure (5.7): Article no. 45 of the Palestinian Labour Law..........c.ccccceviieiiicninnnnne. 52
Figure (5.8): Labour Case Retrieve Based on ONntology .........ccccvvevveviievieevieiienieenns 55
Figure (5.9): The Labour Legal Advice ReSUlt...........cccooeiiiiiiiiiii e 56
Figure (5.10): Work Details Setp in the Worker Interface ..........cccccooeviveviiicinennne 56
Figure (5.11): Legal Advice Preventing Children from Work ... 57
Figure (5.12): The Contract Type, Method and Vacation (Step 3)........ccccccveveveennene 58
Figure (5.13): The Contract Termination Reason (Step 4) .......cccovvvevrrerescnenennenn 58
Figure (5.14): Check The Worker is Excluded From The Labour Law .................... 59
Figure (5.15): Article 93 of the Palestinian Labour Law...........ccccoovvviineniicnnnnnen 59
Figure (5.16): End of Service Benefits Calculation............ccccccceviiiiiiieicciiccee, 60
Figure (5.17): Reasoner Inferred Hidden ReSUIS..........cccooeiiiiiiniciiice e 61
Figure (5.18): Import the Required OWL APIFiles .........ccoeviiiiiiieiiccc e, 61
Figure (6.1): List Lawsuit EXample ... 65
Figure (6.2): LabourLawOnt Ontology Evaluation ............ccccccevvieiieiiicsic e, 66
Figure (6.3): Daily Contract Legal Case..........ccocvuiriiiinineie i 67
Figure (6.4): DI-Query for resignation/leave WOrk Case..........cccoccvevvvivieesiesninesneanns 68
Figure (6.5): Result of the Same Indiviual AS Property .........cccoovvviviiiencicnennnn 68
Figure (6.6): Article 42 for Leaving Work or Resignation.............ccccoevevveiieeinenn, 69
Figure (6.7): DI-Query for End of Service Benefits and Work Type is Unemployed69
Figure (6.8): Evalute Qulity Result by SWRL RUle........ccoiiiiiiiiieeceee 70
Figure (6.9): Article 3 of the Palestinian Labour Law EXceptions...........ccccccevvennnne 71

IX



Figure (6.10): Legal Advice Not Supported WOrk TYpe.......coovvvrieiieieiencieneien 72

Figure (6.11): Experiment 2 Child Employment............ccccooviiiiiiiiiiie e 73
Figure (6.12): Article 103 of the Palestinian Labour Law...........cccccovvvviiiviiennennns 74
Figure (6.13): Experment 3 Female Worker Being Fired........c..cccccovvevvvvevciiicinennne 74
Figure (6.14): Experiment 4 End of Service Benefits ..........cccocevvvvviiiniiiiiiieieee 75

Figure (6.15): Retreived Cases and Articles Related to a Given Case



Chapter 1

Introduction



Chapter 1
Introduction

This chapter introduces the thesis by describing the domain and the concepts of
derivation of legal advice in the Palestinian labour law based on ontology
development. We also state the thesis problem, research objectives, importance of the
research, the scope and limitations as well as the methodology to be followed to

achieve the research objectives.

The legal domain is one of the richest domains. It contains a large number of articles,
rules, issues, and legal cases. For instance, the labour law is used as a reference
between the worker and the employer. The lawyer, judge and worker in the labour law,
for example, face difficulties searching in articles and looking for similar cases to get
advice for the current case. They waste time to get related articles to prove and

advocate the current case.

There is an important role for recent and contemporary concepts and tools such as
Semantic Web and ontology in dealing with the legal domain. Semantic Web
“Provides machine understandable and meaningful descriptions of Web resources”
(Kalfoglou et al., 2007). It allows applications to access various types of resources,
processing and integrating the content, and producing meaningful value for users based
on ontologies and Semantically links these resources to each other (Saeed Al-Bukhitan
etal., 2014).

Ontologies are a concept of Semantic Web that can be used in many applications such
as information retrieval and decision support systems (Kalfoglou et al., 2007). Based

on these applications, for instance, ontologies can also be useful in the legal advice.

There are many studies dealing with ontology as approach for giving advice in various
domains like health advice derivation in medicine (Satoru Izumi, 2007), diagnosing
date palm diseases in agriculture (EI-Askary, 2015), Arabic question answering in NL
(AbuTaha, 2015) and research legal domain (Taylor, 2013). To our knowledge no
specific approaches use ontology and semantic web in Arabic labour law.



1.1 Statement of the Problem

The labour legal domain is one of the richest and most complex domains. The
Palestinian labour law is related to other laws in Palestine which produce huge number
of legal articles and codes, leading to time consumption, and difficulties for judges,
lawyer and workers. For instance the Palestinian jurisprudence database includes
approximately 13,000 articles and more than 50,000 pages of legislations and
(Ministry of Justice, 2016). Searching in such legal database does not guarantee the
recovery of useful documents because it is usually based on simple traditional search

criteria.
The problem of this research is divided into two parts:

- The lack of formal knowledge base for legal domain in Palestine necessitates the

development of appropriate domain ontology and knowledge base.

- The need to develop an efficient legal ontology-based approach to serve in
retrieving of relevant articles and/or similar legal cases for the judge, the lawyer

and the workers.

1.2 Objectives

1.2.1 Main Objective

The main objective of this research is to build an efficient and accurate ontology-based
approach for legal advice in the Palestinian labour law.

1.2.2 Specific Objectives

- To collect data on the labour legal domain with rules, codes and real labour legal

cases. Based on that, we determine the relation between articles and cases.

- To build a domain ontology and knowledge base for Palestinian labour law based
on the collected data.

- To build a legal advice approach based on the ontology and the knowledge base

that can be used by judges, lawyers and workers.



- To evaluate the approach including the ontology based on experimental results for
accuracy in the retrieved of relevant articles and/or similar legal cases offered and

hence minimizing the time needed to get the result.

1.3 Importance of the Research

Legislation is fundamental for the management of any country and controlling all life
aspects. Palestine has especial complexity of legislation due to the multiplicity of laws

related to Ottoman, British, Egyptian, Jordanian, and finally Palestinian governance.

The proposed approach saves time and efforts in recovery of legal articles. It will be
one of the few such studies looking at the possibility of creating a legal knowledge
base based on legal conceptual ontology and interpret and provide legal advice to all
parties including judge, lawyer and worker. Most of the previous studies have used

traditional complex programmatic ways and need an expert to use them.

The legal field is considered a rich and complex domain because it is linked to the
achievement of justice, and approximately the number of applicable legal articles in
Palestine are more than 13,000 legal articles. This research contributes to creating a
knowledge base for legal concepts and provides legal advice for concerned parties

including judge, lawyer and worker.

The approach can be useful in the governmental as well as the private institutions
related to labour legal domain.

1.4 Scope and Limitations of the Research

- This research is limited to the domain of legal labour law no. 7 issued by the
Palestinian state in the year 2000 and consists of 140 articles and the approach
is proposed for offering legal advice related to this law.

- The ontology covers the labour law. It does not cover legal history or any other

Palestinian laws.

- There are different elements to identify legal ontology (Taylor, 2013) such as
identifying the legal concepts, jurisprudence, codes, observation and case. We

focus mainly on how to get legal advice for labour domain.



- Measuring accuracy of legal advice is performed through experiments and also

through human experts in the labour domain.

- We only implement a prototype of the approach to prove our view but not a

complete working system.

- The implemented system is not be considered as an expert system, although it

has some features similar to an expert system.

- The request for advice in this prototype is formulated as SPARQL query.
Natural formulation of request for advice needs further effort and time.

Therefore, it is beyond our research and is left as a future endeavor.

1.5 Methodology
To accomplish the objectives of the research, the following methodology is followed:

1. Research and survey: it includes a review of recent literature related to the
thesis research problem especially in the field of labour legal domain.

2. Data collection: we collect various articles in legal domain in Palestine related
to building the legal ontology and dealing with the huge number of related legal

articles.

3. Building the ontology and the knowledge base: in this phase we build the
ontology, following ontology engineering approach and using tools such as,
OWL-API, DL-Query, and Protégé 5.0 (Stanford University, 2015). This

includes the following tasks:

a. Determine the domain and scope of the ontology.

b. Consider reusing existing Legal ontology and extend it as an option.
c. Indicate the important terms in the ontology.

d. Define the classes and the class hierarchy (taxonomy).

e. Define the properties of classes.

f. Define the facets (Value type, Allowed values, Cardinality).

g. Create instances of Law, case, Articles etc. as a knowledge base.



h. Use a Reasoner to get new knowledge for Legal advices.

i. Use some SPARQL to perform quires on the ontology that ensure the
correct building of ontology and check whether it returns what we want?

4. Build the approach for legal advice: we develop the approach based on the legal

ontology and the related knowledge base using programming language such as
JAVA and related APIs and tools, for example JENA.

Test the approach: to test the proposed approach for legal advice by queries

and results using a human expert and using SPARQL queries.

Results and discussions: in this stage, we analyze the obtained results and
evaluate the accuracy of the legal advices and compare with results obtained

from the human expert.

1.6 Thesis Structure

This thesis consists mainly of seven chapters as follows:

Chapter 1 (Introduction): gives a short introduction to the Palestinian labour
domain, ontology development, and the thesis problem and objectives.
Chapter 2 (Theoretical and Technical Foundation): describes the
theoretical and technical background needed for the research, ontology
concepts, RDF, RDFs, SWRL rules.

Chapter 3 (Related Work): presents works related to deriving legal advices,
using the ontology to deduce knowledge and making decisions.

Chapter 4 (Labour Law Ontology Development): describes the
development of the labour law ontology with the knowledge base and its
evaluation.

Chapter 5 (LabourLawOnt System and Implementation): presents the
approach and ontology implementation.

Chapter 6 (Experimental Results and Evaluation): presents an evaluation
of LabourLawOnt system by conducting a number of experiments on the
system.

Chapter 7 (Conclusions and Future Works): presents the conclusions and

the possible future works.



Chapter 2
Theoretical and Technical

Foundation



Chapter 2
Theoretical and Technical Foundation

In this chapter, we present the background and theoretical concepts of legal domain,
especially in Palestine, labour law in Palestine, ontology development, and we also
present ontology formalisms such as RDF, RDFS, OWL, Reasoning, SWRL rules and
SPARQL.

2.1 The Palestinian Judicial System and Labour Law

The Palestinian judicial system differs from other systems used in the various countries
of the world. There still exists a patchwork of Ottoman (1516 —1917), British (1918-
1948), Jordanian and Egyptian (1948-1967) laws in operation within Palestinian law.
The first decree of the President of the Palestinian National Authority (PNA), issued
on 20 May 1994, declared that the legislation and laws that were effective prior to 5
June 1967 in the West Bank and Gaza strip have should continue to be valid. However,
in the past 20 years the PNA has tried to unify the system, particularly with laws
pertaining to the economy and the judicial system, which includes more than 13,000
articles and more than 50,000 pages of legislation (Ministry of Justice, 2016). So the
Palestinian legal system is often characterized as complex since it consists of different
layers of colonial codes and rules (MAS, 2008) (Jamil Salem, 2010).

The Palestinian labour force participation rate of persons aged 15 years and above is
more than 46%, as the number of persons participating in the labour force in Palestine
reached 1,356,300 in the 3rd quarter of 2016. (PCBS, 2016).

The number of labour legal case present the court was 1937 case for the year 2016.
The number of judicial cases was 563 while the 1374 is still under processing (Ministry
of Justice, 2016).

Lawyers, judges and users are facing complexities on the legal documentation when
they use and retrieve the articles, therefore they need better management retrieved of
the knowledge. As to the case of Palestine, lawyers, for example, find the articles by
traditional way (looking for in Journals, or in published database which provide by

Ministry of Justice but it’s difficult to use and manage the different sources of



jurisprudence (Dhouib et al., 2013). Legal ontologies can be, in this case, very useful
especially in the extraction and the retrieval of legal knowledge.

2.2 Ontology

Ontology is the most important part and player in the world of the Semantic Web since
most Semantic Web processes are based on ontologies. Therefore, if an appropriate
ontology is built for a specific area, the objectives of the Semantic Web will be
achieved. In general ontology is defined in the computer science community as the
following:

“a shared and common understanding of a domain that can be communicated between

people and heterogeneous and distributed systems” (Fensel et al., 2000).

Legal ontologies have been proposed as conceptual models for the various legal
applications, such as information retrieval, interoperability frameworks and inference
drawing. (Sartor et al., 2010).

2.3 Ontology Building Methodologies

Ontology building is a complex task; it needs effort, expertise and time, in the domain
in which we want to build the ontology. The following steps can be followed on the
ontology development process (Antoniou et al., 2004; Noy et al., 2001).

1- Determine the domain and scope of the ontology

2- Consider reusing existing ontologies

3- Enumerate important terms in the ontology

4- Define the classes and the class hierarchy

5- Define the properties of classes-slots

6- Define the facets of the slots

7- Create instances
Next, we give further details on these steps.

Step 1. Determine the domain and scope of the ontology

This step defines the domain and the purpose of the ontology. Developing an ontology
is not an aim or a goal in itself but we build the ontology for a particular purpose. This

stage includes multiple and basic questions to be answered: what is the domain that



the ontology will cover? For what we are going to use the ontology? For what types of
questions should the ontology provide answers? Who will use and maintain the
ontology? (Boyce et al., 2007).

Step 2. Consider reusing existing ontologies

This step is to ascertain if ontology has been developed previously in the same subject
area. If such ontology exists, it is easier to modify the existing ontology to suit ones
needs than to create a new ontology (Boyce et al., 2007). Reusing existing ontology
may be required if our system needs to interact with other applications that have been
committed to a specific ontology or controlled vocabulary.

Step 3. Enumerate important terms in the ontology

This step is considered as the first step or the actual definition of the ontology where
we make a list of an expected terms that will be used on the ontology building. It is
important to get a comprehensive list of these terms regardless of overlap between
concepts they represent or relations among the terms (Boyce et al., 2007).

Step 4. Define the classes and the class hierarchy

After the identification of the relevant terms, these terms have to be organized in a
hierarchical way. There are several possible approaches in developing a class
hierarchy: A top-down development process starts with the definition of the most
general concepts in the domain and subsequent specialization of the concepts. For
example, we can start with creating classes for the general concepts. Then we
specialize the class by creating some of its subclasses and so on. A bottom-up
development process starts with the definition of the most specific classes then leaves
of the hierarchy with subsequent grouping of these classes into more general concepts.
For example, we start by defining classes then we create a common superclass for
these classes. A combination development process of the top-down and bottom up
approaches is also possible (Noy et al., 2001).

Step 5. Define the properties of classes (Slots)

In this step, the classes that are created in the previous step does not provide enough
information alone. Once the classes have defined, the next step is to describe the
internal structures (properties/attributes) of the concepts. So, we have two kinds of

properties (Object and Data properties). Object properties are used to link together,
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while Data Properties are used to link objects to xml schema data type. Once we
defined the classes, we clarify and reflect the internal structure of concepts. This is
considered as the property of the developed classes, for example: case has object
property caseCited, caseType, hasArno, hasChapter and each case has some data
property such as hasCaselD, hasCaseStatus, hasCaseType, hasCity, hasDecision,
hasEndWork, hasExpYear and hasLastRate. These properties and other will be
illustrated in Table 4.3 (Noy et al., 2001).

Step 6. Define the facets of the slots

In this step, we add facets to the properties. These facets include value type, allowed
values, the number of the values (cardinality), and other features of the values the slot
can take.

Step 7. Create instances

The last step allows the data to be entered and displayed an instance is the information
that entered into the knowledge base, to create an instance needed to carried out: (1)
choosing a class, (2) creating an instance of that class, and (3) filling in the slot values.
So, we define about 215 instances that are representing all ontology concepts includes
(Case types, Area of Law, Labour law legal person and others). Examples of these

instances are end of service benefits which contains 25 cases.

2.4 RDF and RDFS

Resource Description Framework (RDF) is a framework for representing information
about resources in a graph form. Since it was primarily intended for representing
metadata about WWW resources, it is built around resources with Uniform Resource
Identifier URI. RDF documents are written in XML, the XML language used by RDF
is called RDF/XML. By using XML, RDF information can easily be exchanged
between different types of computers using different types of operating systems and
application languages. Information is represented by triples subject-predicate-object
in RDF. All of the elements of the triple are resources with the exception of the last
element, object, that can be also a literal. Literal in the RDF sense is a constant string
value such as string or number (W3C, 2004).

Many ontologies exist for RDF. They are usually defined using the Web Ontology
Language (OWL) or, in a simpler fashion, using the RDF Schema (RDFS) system.
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RDF Schema is a semantic extension of RDF. It provides mechanisms for describing
groups of related resources and the relationships between these resources. In RDFS,
predefined Web resources rdfs: Class, rdfs: Resource, and rdf: Property can be used to
declare classes, resources, and properties respectively These resources are used to
determine characteristics of other resources, such as the domains and ranges of
properties (Pan et al., 2007).

2.5 Web Ontology Language (OWL)

OWL is standard of ontology language recommended by W3C. OWL describes the
domain through define the structure of classes terms, properties, individual and
restrictions. Its constructors of classes and properties have rigorous formal foundation
based on Description Logic and there exists decidable reasoning algorithms when
OWL is used under some restrictions. Individuals represent objects in the domain,
maybe members of one or more classes. Properties describe the relationships between
individuals, link two individuals. Classes, also known as sets members of classes, share

some properties or characteristics (W3C, 2012).

OWL has three increasingly-expressive sublanguages: OWL-Lite, OWL-DL, and
OWL-Full designed for use by specific communities of implemented and users. OWL-
Lite is the least expressive sub-language it intended to use in situations where only a
simple class hierarchy and simple constraints needed. For example, while it supports
cardinality constraints, it only permits cardinality values of O or 1. It should be simpler
to provide tool support for OWL-Lite than its more expressive relatives, and OWL-
Lite provides a quick migration path for thesauri and other taxonomies. OWL-L.ite also
has a lawyer formal complexity than OWL-DL. OWL-DL considered as an extension
of OWL-Lite and OWL-Full an extension of OWL-DL. OWL-DL includes all OWL
language constructs, but they can be used only under certain restrictions (for example,
while a class may be a subclass of many classes, a class cannot be an instance of
another class). OWL-Full is the most expressive sub-language it intended to use in
situations where very high expressiveness is more important than being able to
guarantee the decidability or computational completeness of the language. It is
therefore not possible to perform automated reasoning on OWL-Full ontologies
(Horridge et al., 2009).
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There are two important types of properties in OWL: data type properties and object
properties. Data type properties help describe individuals, they are not typically used
to describe classes and are certainly not dependent on classes. Object properties allow
you to create associations or relationships between two individuals. That means the

subject and the object the triple are both individuals (Jeffrey, 2009).

2.6 DL-Query

The DL Query provides a powerful and easy-to-use feature for searching a classified
ontology. The query language (class expression) based on the Manchester OWL
syntax, a user-friendly syntax for OWL DL that fundamentally based on collecting all
information about a particular class, property, or individual into a single construct,
called a frame (Protege Wiki, 2016).

2.7 JENA

JENA is A free and open source Java framework for building Semantic Web and
Linked Data applications, we will use Jena Ontology API that work with models,
RDFS and the Web Ontology Language (OWL) to add extra semantics to your RDF
data (Apache Jena, 2016).

2.8 Reasoning

Reasoner is a key component for working with OWL ontologies. Virtually all querying
of an OWL ontology should be done using a reasoner. This is because knowledge in
an ontology might not be explicit and a reasoner is required to deduce implicit
knowledge so that the correct query results are obtained. There following reasoners
provide implementations of the OWL API OWL Reasoner interface: FaCT++, JFact,
Hermit and Pellet. We like Pellet is an OWL2 reasoner. Pellet provides standard and

cutting-edge reasoning services for OWL ontologies (Palmisano, 2016).

OWLViz plugin used in protégé software that enables class hierarchies in an OWL
ontology to be viewed and incrementally navigated and allowing comparison of the

asserted class hierarchy and the inferred class hierarchy (Horridge, 2010).
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2.9 SPARQL

SPARQL (pronounced "sparkle™, an acronym for SPARQL Protocol and RDF Query
Language) is an RDF query language used for databases, able to retrieve and
manipulate data stored in RDF format (Wikipedia, 2013).

SPARQL is the standardized query language for RDF, it is closed to SQL is the
standardized query language for relational databases, and it is share several keywords
such as SELECT, WHERE, etc. Also has special keywords that not used in SQL such
as OPTIONAL, FILTER and much more as shown in next example (Gorenjak et al.,
2011; Wikipedia, 2013).

PREFIX foaf:
SELECT ?name

?email
WHERE

{
?person a foaf:Person .
?person foaf:name ?name .

?person foaf:mbox 7?email .

This query joins together all of the triples with a matching subject, where the type
predicate, "a", is a person (foaf:Person), and the person has one or more names
(foaf:name) and mailboxes (foaf:mbox).

SPARQL is strong, flexible, and allows the use of RDF, with all advantages as
traditional databases. However, SPARQL query structure is difficult and need

experienced users (McCarthy et al., 2012).

Another SPARQL query is shown in the next example. It that models the question

"What are capitals of all countries in Africa?":

PREFIX ex:
SELECT ?capital
?country

WHERE

14



?x ex:cityname ?capital
ex:isCapitalof ?y
?y ex:countryname ?country

ex:isInContinent ex:Africa

Variables are indicated by a "?" or "$" prefix. Bindings for? capital and
the ?country will be returned.

2.10 SWRL Rules

Semantic Web Rule Language (SWRL) based on a combination of the OWL DL and
OWL L.ite sublanguages of the OWL Web Ontology Language with the Unary/Binary
Data log Rule ML sub languages of the Rule Markup Language. SWRL includes a
high-level abstract syntax for Horn-like rules in both the OWL DL and OWL Lite
sublanguages of OWL. A model-theoretic semantics is given to provide the formal
meaning for OWL ontologies including rules written in this abstract syntax. An XML
syntax based on Rule ML and the OWL XML Presentation Syntax as well as an RDF
concrete syntax based on the OWL RDF/XML exchange syntax are also given, the
OWL expressiveness may not be sufficient to model all kinds of problems, as several
need rules in the Hor-like (IF-THEN) format. To present this Type of Rules, in 2004
the Semantic Web Rule Language (SWRL) was proposed to the W3C as a
recommendation. SWRL complements OWL because it includes a high-level abstract
syntax for Horn-like rules. SWRL rules can be added to an OWL file as valid OWL.
Even if SWRL in not a W3C recommendation (standard), it is a popular language with

support in many tools, such as Protégé, Pellet and Hermit (Horrocks et al., 2004).

2.11 Ontology Evaluation

The evaluation of the quality of ontology is an important part of ontology development.
Because this we present in this section the evaluation methodology we carried out to

evaluate the LabourLawOnt ontology.

An ontology can be evaluated based on many criteria: its coverage of a particular
domain and the richness, complexity and granularity of that coverage; the specific use

cases, scenarios, requirements, applications, data sources it was developed to address,
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formal properties such as the consistency and completeness of the ontology and the
representation language in which it is modeled (Obrst et al., 2007).

There are various approaches to the evaluation of ontologies, depending on what
kinds of ontologies are evaluate and for what purpose, most evaluation approaches
fall into one of the following categories (Brank et al., 2005):
- Based on compare the ontology to a golden standard, that may itself be
ontology.
- Based on use the ontology in an application and evaluating the results (Task-
Based) (Porzel et al., 2004).
- Involve comparisons with a source of data (e.g. a collection of documents)
about the domain to cover by the ontology.
- Evaluate by humans who try to assess how well the ontology meets a set of

predefined criteria, standards, requirements, etc.

Task-based evaluations offer a useful framework for measuring practical aspects of
ontology deployment such as the human ability to formulate queries using the query
language provided by the ontology. The accuracy of responses provided by the
system’'s inferential component, the degree of explanation capability offered by the
system, the coverage of the ontology in terms of the degree of reuse across domains,

the scalability of the knowledge base, and the ease of use of the query component.

Task-Based evaluations can leverage use-cases or scenarios to characterize the target
knowledge requirements (Obrst et al., 2007). In a Task-Based evaluation, the results
should show the following shortcomings:

- Insertion errors indicating superfluous concepts,

- Deletion errors indicating missing concepts, and

- Substitution errors indicate off-target or ambiguous concepts.

With this, we can provide performance measures that can:
- Evaluate one or more ontologies in terms of their performance on a given task
(ideally to measure only the ontology-specific aspect of the performance),
- Quantify the respective gains and losses of the insertion, deletion and

substitution errors,
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- Populate/improve the ontology as derived from the individual error type
specific results, and
- Re-evaluate the respective performance increases resulting from the

improvements.

By applying this evaluation scheme, we can test and measure the respective
improvements that brought about by learning approaches that target the same levels
and issues in the ontology learning and population field (Porzel et al., 2004).

2.12 Summary

In this chapter, we have presented the legal domain, especially in Palestine, and
Palestinian judicial system. Also, we have discussed the ontology concepts and its
building methodology. We also reviewed notions and technologies related to RDF,
RDFS, OWL, Reasoning, SWRL rules, SPARQL and ontology evaluation. We have
explained Task-Based framework which is used for the evaluation of the ontology.
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Chapter 3
Related Work

In this chapter, we present various related works we studied and investigated. The
related works are related to various domains. Most of the presented related works are
for English legal domain, while for Arabic language there are few published works in
this field. Also, we present related works for the derivation of advice such as health

and business domains.

3.1 Ontology in the Legal Domain

Legal ontologies are proposed as conceptual basis for diverse legal applications, such
as information retrieval, interoperability and inference engines (Sartor et al., 2010).
Therefore, a legal ontology should consider and conceptually reflect these different
viewpoints. It should include all terms, relationships, attributes, characteristics, and
instances related to how each role sees the law. Yet it should provide a common-law

vocabulary among these roles.

The challenges of Chinese building a Chinese legal ontology, for instance, are from
the inner legal systems and ambiguity of legal language. (Ni et al., 2015), analyze the
challenges of building a legal ontology system, every case is related to other cases and
mentioned in different article to support the decision, also every word in the law has

various meanings and sometime ambiguous.

An ontology based approach for Tunisian lawyers to find and retrieve legal textual
corpuses; especially extraction and information retrieval from legal textual corpuses
from sources of jurisprudence is proposed by (Dhouib et al., 2013). The approach
focuses on the description of the ontology construction from the jurisprudence decision
based on top level ontology as DOLCE and a core legal ontology that we have used.

They have not used the ontology at the decision search process.

Legal information system and ontology-based system should not be confused with
face-to-face legal advice. In conversation (face-to-face), the advisor will direct
question, and maybe checks back, or switch to more adequate language if necessary,

and has good chance to detect misconceptions. On the contrary, an information portal
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has to work on a more abstract level and without a direct human verification loop.
(Francesconi et al., 2010) focus on a legal ontology-based system restricted narrow

legal advice at its abstract level and simulate the face-to-face advice.

An ontology framework to improve legal information retrieval is used to overcome,
the traditional information system based on keywords for text retrieval, they perform
poorly when literal term matching is done for query processing, due to synonymy and
ambivalence of words. The ontological framework is used to enhance the user query
for retrieval of truly relevant legal judgments. The ontology ensures efficient retrieval
by allowing the inferences based on the knowledge of the domain, which are collected
during the construction of the knowledge base (Saravanan et al. (2009). Compared to
traditional search method making exact matching for keyword, using ontology

produces new facts through inference and reasoning.

The Palestinian government ontology framework consists of agreed-upon vocabulary
(naming), meaning, structure and business. The ontology is built as asset of
subontologies (e.g., Legal Person, Address, Organization, Car, Land, etc.). The
framework called Zinnar and tackles the semantic interoperability issues in the

government domain in Palestine.

Zinnar is composed of five components: (i)Government Ontology, where a
meaningful, precise and agreed-upon description of concepts of the Palestinian
Government exists, (ii) Entities, which contains agreed-upon national classifications
and coding and naming schemes, (iii) Address (Geo-Entities), where unified
addressing data in Palestine is kept, (iv) Service Repository, where all governmental
services (i.e., business processes) are identified and their as-is and to-be models are
specified formally and informally. The repository is also used to publish web services,
(v) Database of State Databases, which contains information and metadata about all
state registries and databases. (Jarrar et al., 2011a, 2011b). So, in our search when
building labour law ontology tack the interoperability in consideration, and
commitment in unification (i.e. Address, coding, legal person, etc..), the labour law
ontology which build in this research differs than Zin focus on derivation a legal advice
for users through showing the related article which support legal case, in addition

calculating end of services benefits.
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The semantic Web is one solution to deal with challenges of traditional search engines
and retrieval techniques. Ontologies represents information in a manner so that
information can also be readable by machines, automated, integrated, and reused (Jain
etal., 2013).

It can be used as a framework to represent implied domain concepts terms in different
languages (Abusalah et al., 2009). In the legal domain, there are complex relations
with articles and cases, so ontology can add power to represent these complex

relations.

(Mezghanni et al., 2014) propose an approach for ontology learning from Tunisian
legal texts for the recovery of legal information. It suggests exploiting the user's profile
and a mechanism for query reformulation based on ontology learning. The purpose of
the system is to satisfy the specific recovery requirement of a user in finding the best
answer to a legal question. In our research, we build labour law ontology which
contains labour law articles and previous cases as instances to produce labour legal

advices for new cases.

A legal recommendation system makes use of the Semantic Web (Kant et al., 2014)
and is used for the proactive legal decision making. Lawyer handling a new case can
filter out similar cases from the court case repository implemented using RDF. Such a
recommendation system helps lawyers to be better prepared with similar judgments in

hands which guide them to an improved argumentation.

3.2 Ontology in Health Domain

A health advice derivation system takes appropriate advice as to the purpose of the
user and the user's health where ontology is introduced into the system to describe
knowledge about exercise, meal and user's health. New relationships are on the
knowledge found by the deduction system and are eventually provided with advice to
the user (Satoru lzumi, 2007). The derivation system shows an appropriated
presentation advice for users by asking some question and the system retrieves a better
exercise based on health situation which input through the system, this system like

self-herbs treatment.
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Medical domain can be improved significantly through a coherent whole and
unambiguous clinical terminologies based on an ontology for clinical terminology
(Abusalah et al., 2009). There is some similarity between medical and legal domains.
Both of them have a large number of terminologies, ambiguous with complexity of
every word probabilities giving more than one meaning and used in various situations
such as one drug used for treatment many illness, and one article is used to support

many cases.

In Thailand Thai herbs are used instead of traditional medical treatment. While, there
are various Thai herbs sorts, it is difficult to find an appropriate one. In order to help
find suitable Thai herbs to cure diseases (Kato et al., 2009; Takumi Kato et al., 2010)

develop an e-health system based on ontology and Semantic Web technologies.

3.3 Ontology in Business

In the e-business domain, ontology is used to build the e-catalog system for e-business.
An organization has a good command of the knowledge of its markets, customers,
products and services, methods and processes, competitors and employee skills.
Product information consists of many attributes and relationships between products.
For this purpose the ontology can play an important role in the formalization of product
information to build e-catalogs (Feng et al., 2010). E-business is large domain and
have a lot of attributes and relationships. Also, the legal domain is rich and complex

domain, it has many attributes and relations, that can help in driving legal advice.

In addition, in e-commerce, the recommender systems are ontology based and
important part of some e-commerce sites such as Amazon.com and Netflix.com. They
are real world examples of these systems (Musa MILLI et al., 2016), The main aim of
the recommender systems is to find products that the user is interested in and, offer
meaningful advice among millions of products (Ricci et al., 2011). Recommender
systems have some problem such as news system, new user and new item. They solve
these problems by using knowledge base structure of semantic web technology,
because the ontologies are knowledge based technologies and achieve meaningful

advice.
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3.4 Summary

In this chapter, we have presented ontology in various domains such as health, business
and legal. We focus on how to use ontology to advice derivation in legal domain, there
are many challenges on building these ontologies such complex languages in Chinese
legal ontology, unification codes and teams in Palestinian government Ontology,
Tunisian legal textual corpuses retrieval. In addition, recommender system is
important part in e-commerce such as in Amazon. Also, in Thai herbal domain self-
treatment is possible using Thai herbs which reduces cost and the need to visit doctors.
All these systems use ontology to produce an advice in one way or another.
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Chapter 4

Labour Law Ontology Development

In this chapter, we present the steps to develop the labour law ontology
(LabourLawOnt) to be used as a basis to get labour legal advice and speed up the
acquisition of related knowledge. We present concrete steps on developing the

ontology and realizing it in a specific development environment namely, Protégé.

4.1 LabourLawOnt Development

The proposed LabourLawOnt ontology is important for giving legal advice in labour
legal domain. The ontology content is related to legal domain, specifically from the
labour law, and is collected from a number of sources mainly the Palestinian labour
law, relevant research papers and documentations related to labour issues and labour
laws. The LabourLawOnt ontology is developed with the assistance of a domain
expert. He helped to identify concepts, relationships, and definitions from the articles

of the labour law.

There are many different tools available for developing ontologies such as Hozo,
DOML, and Altova Semantic Works etc. We use Protégé which is one of the most
widely used ontology development editors that defines ontology concepts (classes),
properties, taxonomies, various restrictions and class instances. It also supports several
ontology representation languages, including OWL (Jain et al., 2013). We use OWL
for representing and modelling the ontology due its ability to express all aspect of the
complex labour legal domain and its efficient reasoning and scalability. Building the

ontology consists of the following steps (Noy et al., 2001):

Step 1: Determining the domain and scope of the ontology
Step 2: Reuse Existing Ontologies

Step 3: Overview of Ontology

Step 4: Enumerate the Important Terms in LabourLawOnt

Step 5: Define Classes and Class Hierarchy of LabourLawOnt
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Step 6: Define the Properties of classes (Slots)
Step 7: Define the Facets of the Slots
Step 8: Create instances of LabourLawOnt .
Step 9: Apply Ontology Reasoner
Step 1: Determining the Domain and Scope of the Ontology

Ontology is an abstraction of the construction of a domain determined by the use to
which the ontology will be put and anticipated future extensions. Defining the
ontology in the labour legal domain and scope requires answering some basic

questions:

1. What is the domain that the ontology will cover?
The domain of the ontology is Palestinian labour legal domain.
2. What is the use of the ontology?
The ontology is to provide a knowledge base of labour law, articles, and issues.
It will be used in a system for giving legal advices in the labour domain and
determine similar legal cases.
3. What types of questions would be answered by the information contained in
the ontology?
The ontology would provide comprehensive answers to questions related to
labour legal domain such as:
- What are the detail of article?
- What are the articles related to given legal?
- What are the resignation cases?
- What are the end of services benefit for unemployed?
- What are the expected end of services amount for given legal case?
- What are the expected result of judge for given case?
- What article supports given case?

- What are the cases mentioned in the current case?

4. Who will use the ontology?
The ontology will be available to the LabourLawOnt system to be developed in
this research to giving legal advice. Users including workers, experts and
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specialists in the legal filed. Users who are interested in labour law. Other legal

systems related to labour law or needs some relevant knowledge from the labour

law.
5. Why to develop such ontology?

By developing the labour law ontology, we can share the common understanding
of the structure of the labour legal information among users or related software agents.
Different websites may contain variety of details about bulletins of the labour rights
awareness, labour law articles, and former cases. Legal information and knowledge
retrieval is done through the querying and reasoning as will be explained later.
Through ontology such information and knowledge can be aggregated and knowledge
published. The users and agents can use this aggregated information to answer user
queries or as input data to other applications. The developed ontology can be reused
in the future for other purposes. To build a larger ontology, the existing ontologies

describing portions of the large domain can be integrated.

Step 2: Reuse Existing Ontologies

With the enormous application of semantic web, ontologies are becoming more widely
available. There is no single standard way to develop ontology. It is not necessary to
start from scratch always. Some existing legal system; are based on ontology (i.e.
Zinnar) and some other just retrieval systems (i.e. Al Mustashar). We have to take
advantage of some of the classes and relations and use them to determine the method
of building the ontology, as well as to identify some relationships and properties

needed to give legal advice.

Step 3: Overview of Ontology

We identify articles, former cases and write some rules that are needed in the process
of giving legal advices in our approach. The ontology is represented in OWL. it can
be reused by other applications interested in the same domain. We name our ontology
LabourLawOnt as a short name for Labour Law Ontology. Figure 4.1 illustrates the
core classes of the LabourLawOnt as well as the relationships among them. It has 250

classes, 15 object properties, and 35 data properties.
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Figure (4.1): Main classes in LabourLawOnt

Step 4: Enumerate the Important Terms in the LabourLawOnt

We add terms and properties for these terms by studying the Palestinian labour law
and some labour cases, and through analyzing the structure of cases and laws. The

following questions guide our activity to determine the terms:

1. What are the main terms that we need to represent?
The main terms we talk about are Case, Area_of Law, Law_Chapters, Articles,
and Legal _Person. Table 4.1 shows these terms, describes each one with its
name in English and Arabic, its importance and why we need it in our ontology.
Choosing these terms has direct relation with user requirements used in the

process of legal advice and search.
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Table (4.1): Main Terms in LabourLawOnt

No

Full name in

Term English

In Arabic

Importance

Legal Person | Legal person

g_ajstﬂ\‘,am\

This class clarifies the type
of legal person be natural
person or company.

Area_of Law | Area of law

=  lall Jlall

This class is used to classify
the type of law in Palestine,
such as Labour Law

Case Case

Al Ladl) This class contains some of

previous cases which are
classified by the reasoner

Case_status Case Status

Al s This class classifies cases as

Accept and Reject.

Labour Law | Labour Law

Jaall (518 This class contains all

labour law articles,
classified to chapters,
sections and piece of
articles.

CaseCat Case Category

L) s

This class is used to classify
previous cases to 9 classes.

Step 5: Define Classes and Class Hierarchy of LabourLawOnt

This step starts by defining classes. From the list, which is created in Step 3, terms are

selected whether they describe objects having independent existence or terms that

describe these objects. The terms in Table 4.2 are sub classes in the ontology and will

become anchors in the class hierarchy. Classes also are organized into a hierarchical

taxonomy.

Table (4.2): LabourLawOnt Sub-classes

No. | Class in English In Arabic Description

1 | Area_of Law ol @Yl | Represents the top class
of law types.

2 Criminal_Law sl o8&l | Represents the articles
of Criminal law.

3 Labour_Law Jaall oy 518 Represents all articles of
labour law.

4 B1 Js¥l Wl | Represents chapter 1.

5 B11 Js¥l Jadl | Represents section 1 of
chapter 1 and title.
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No. | Class in English In Arabic Description

6 Arl 1 33k Represents the Articles
of law, Code,
description and detail.

7 B12 ~ull Jadl | Represents section 2

8 Ar2 2 sila Represents Articles of
law, Code, description
and detail.

9 Ar3 33k Represents Articles of
law, Code, description
and detail.

10 Ari I 33la Represents Articles of
law, Code, description
and detail.

11 B2 Rl | Represents chapter 2

12 B3 Galall ) Represents chapter 3

13 Bi == Represents chapter i

14 Land_Law =Y 058 | Represents another law
“Land Law”.

15 | Case aglull Lu=dll | Represents the previous
cases

16 CaseCat Lladll cauat | Represents the case
types

17 C1 Aadd Al Represents the End of
Services cases under this
class

18 C2 sand Jad | Represents the Firing
cases

19 C3 Sl dae Represents the Overtime
cases

20 C4 Jae & 5 Represents the Leave
cases

21 C5 Jee 4lal Represents the work
enjories Cases, same as
C4

22 Cé6 Al Represents Resignation
cases.

23 C7 Glaal Represents the Children
Cases

24 C8 el Represents the Women
Cases

25 | Case_Status dpzadll A Represents the Case
status; final Decision:
Accepted or Rejected

26 Accept Jsd Represents the Accepted

Cases




No. | Class in English In Arabic Description
27 Reject ol Represents the Rejected
cases
28 | Legal Person duad i) Represents the stance of
sl legal personality
29 NaturalPerson Ol Represents Natural
@alall Person with any type of
work
30 NonNaturalPerson Cluad ) Represents the type of
g lie V) non-natural persons.
31 Association den What type of employer.
32 CooperativeAssociation 40 gladll dmaall
33 ForeignNGO NGOS w5 | Classes 30 - 44 express
ad ) where the employee
34 LocalNGO NGOs “lussa work, some of these
el places are not cover by
35 CompaniesUnion Glalagy) Ea(l;sgsnlan labour law
s u
36 Company as,al .
37 PartnershipCompany 3 0 (LocalGovernmentUnit)
38 ShareholdingComany ‘s 255 | A lso. some types of
39 LocalGovernmentUnit m)ia = | work places under the
, o class Shareholdin
40 LocalAdministrativeCommitee | Zalaall olall) Company differ V\?hen
42 VillageCouncil Ao Al od>d | services benefits such as
43 Professional Association Aigall el | panks when year is 14 or
44 ProfessionalAssociationUnion Gleaall A3 | 16 month
Ligal

After the identification of key terms, these terms must be organized in a taxonomic
hierarchy. There are three possible ways to develop the class hierarchy: top-down
approach, bottom-up approach, or combination of both. It is important to ensure that
the hierarchy is a taxonomic hierarchy. That is if B is a subclass of A, then every
instance of B must also be an instance of A. Only this will ensure that we follaw the
built in semantics of primitives such as owl:subclassOf and rdfs:subClassOf. In our
ontology, we use top-level concepts such as Area_of Law, Case, and Legal_Person.
Area_of Law as upper classes which consist of the type of law such as labour_law,
land_law, criminal_law. Each law type contains sub-classes for example labour_law
class is upper class and the law chapters are subclass, a chapter is an upper class for
articles. These classes are conjoined together through object properties as shown in
the Table 4.3.
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Classes are the domain concepts and the building blocks of ontology. In
LabourLawOnt , Area_of Law, Criminallow, LandLaw, LabourLaw, case, CaseCat,
CaseStatus, LegalPerson, NatrualPerson and NonNatrualPerson, are top-level

classes of OWL:Thing. Figure 4.2 is a protégé snapshot of the class hierarchy of the

ontology.
v owl:Thing v case
v Area_Of Law v CaseCat
Criminal_Law :: L
o = Adile!
v Labour_Law vl :_‘;
P B1 o Sand®
| 2 B10 3 G = e I 5
»-@ B2 et
> B3 '.:‘-‘-'_ '_ 5 S’
B B4 ":-.:s el
» B5 v Case_ Status
> B6 Accept
(2 B7 Reject
I» B8 v legal_person
> B9 v NaturalPerson
>
i Land_Law : £ ..ll—&-....-\l....

Figure (4.2): Top Level LabourLawOnt Class Hierarchy

A class can have subclasses which represent the middle level Taxonomy. Figure 4.3
shows a taxonomy of LabourLawOnt. It has chapters B1 to B10 and legal sections
under B11 as sub classes of B1 based on Palestinian labour law.

v owl:Thing
v Area_Of_Law
Criminal_Law
v Labour_Law
\ B1
v B11
> arl
v B12
ar2
ar3
ard
ar5
ar6

A 28 28 28 2B 4

& B10
> B2

Figure (4.3): Middle level LabourLawOnt Taxonomy

Step 6: Define the Properties of Classes (Slots)

Properties define the relationships between two objects. Object properties are used to

link objects to objects. Data Properties are used to link objects to xml schema data
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type. Once we defined the classes, we clarify and reflect the internal structure of
concepts. This is considered as the property of the developed classes. These properties
are extracted from classes and are illustrated in Table 4.3 For Example: Area_of law
have many types of law such as Criminal law, Lan _Law and Labour_Law.
Labour_law have 10 chapters, and each chapter has one or more sections which
include articles. The Figure 4.4 illustrates two object properties: isPart and
hasLawType, isPart object property is used when an article is mentioned in the legal
case such as

(428, 83l 2 5 Lo o &3 5) and hasLawType is used to connect a law chapter with

labour law.
IE’ LabourLaw ]
. _-'82
/j hasLawType
i owl:Thing I [Z=-’ Area Of Law ] = ’ Criminal_Law I?/ *9 B4 ‘
’ Labour_Law IZ::- *9 B3 ‘
—isPart
*® case \
Fo s

Figure (4.4): LabourLawOnt Properties
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Table (4.3): LabourLawOnt Object Properties

No. Object In Domain Range Characteristic
Properties | Arabic
1 | caseCited hda Case, caseCat | Some of caselD, -
il caseDecision
aala
2 | caseType | “wxidllg 55| Case, caseCat String Functional
3 hasArNo A4l Area_of Law | somelLabour_law -
Ol
5 | has Article 3ala 4l Area_of Law | somelLabour law -
4y 58
6 | hasChapter | —\whi x| Area of Law | someLabour law -
7 | hasSection L ya Area_of Law | someLabour_law -
Juady
9 iISEmp s da NaturalPerson String Functional
le
10 isPart IS Case Labour_Law Functional
11 lawCited | _ldw (58 Some of hasDescText Symmetric
4 Labour Law
12 lawType | dpzill g s caseCited hasLawType -

LabourLawOnt data properties are defined in Table 4.4. Figure 4.5 shown these data

properties and data property description in Protégé editor. It also show hasCaselD data

property domain is Case and its range is Literal.

owl:topDataProperty
¥ EECcasep
| bosmhoasCoseCited
Lo hosCaselD
foommhasCaseStatus
pomm hasCaseTypae
oo hasCity

Description: hasCaselD

Equivalent To T }

¥

V.-

b
b -
fo —
=]
=]
bt |

o hasDecision

pomm hasEndWork
foommhasExpYear

Lo hnsKeyWords
Lo haslLastRate
o hasSessionNo
Lo hasStartWork

== hasTotalAmmount

o mm hasvVocation
LommhasYear

hasLawDet

bommhasarNo
pommhasDescTaxt
LoommhasItemNo

haslawtype
IsExXp
message
messagel
messaged
peErson

boomm hasAge
bommhasGender
b hasName
Lo W T Y P

SubProperty Of (i)
B casep
Bl Ccasep

Domains {intersection) T

@ case

Ranges ,:"

@ rdfs:Literal

—.

Disjoint With ()
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Figure (4.5): Data Properties Hierarchy and Data Property Description




We present more explanation for object properties in the next two example.

Example 1, The hasArNo object property links an individual in the domain
Area_of Law with class ar2 (article 2). Also, we use data properties for article
instance as illustrated in Figure 4.6, hasArNo, hasltemNo and hasDescText; hasarNo
to indicate the article number, hasltemNo to indicate for the number of paragraph in
article — most articles consist of many paragraph (i, ii, iii, ...) shown in Figure 4.10 -

and hasDescText it is the full text article.

Property assertions: Article2

Object property assertions

mm hasArNo ar2

Data property assertions
mm hasItemNo
mm hasDescText “oe il FBS ouil A5 ol A5 Akl Al Je

Jeall 215 e g5 ) Ssis " M xsdistring
mm hasarNo "2"™~"xsd:string

1" ~"~xsd:string

Figure (4.6): Object Property hasArNo

Example 2, The caseCited object property links the current case with another case or
cases mentioned in the case. For example, when we take the case (a8 4wzl 3 LiYL
282/2013) caselD 282/2013, the reasoner infers the content of the case 282/2013 as

shown in Figure 4.7 between the object property assertions.

Jroperty assertions: 156/2013

Ohbject property assertions
m workType 4
M caseType s g
mm caseCited 28272013

Data property assertions

mm hasStartWork 1977

mm hasCaseCited "156/2013"~"xsd:string

mm hasCaseType "&a™~"ysd:string

mm hasCaseID "2013/156"~~rdfs:Literal

mm hasDecision " il & iy & gy P05 Jalall Jpul (il ) a5 Rnidh Al A wbeadian) s W g dhond) 08 gl W oy 10 il Rl (o
Adlad) Aadlll Agiss 282 /2013"~~rdfs:Literal

mmhasCaseType " g st "~~rdfs:Literal

mm hasCaseStatus false

mm hasEndWork 2015

mm hasLastRate 3750.0f

Figure (4.7): Object Property caseCited
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The labour legal case has some data properties illustrated in Figure 4.7. These data
properties describe the legal case such as hasStartWork when the worker starts work,
hasCaselD every legal case has ID consist of serial/year, hasDecision show the final
decision in the case. The Palestinian labour law in article 4 classifies labour issues into
6 main types the hasCaseType indicates the type of the legal case, hasCaseStatus is a
Boolean data type indicates the case decision is accept or not (true/false), hasEndWork

the termination work date and hasLastRate indicates last salary gained.

Data properties are applicable to each instance of a class. Table 4.4 contains the data
properties used in LabourLawOnt ontology.

Table (4.4): LabourLawOnt Data Properties

No | Data properties In Arabic Domain Range
1 hasCaseCited Lo e A Case Literal
2 hasCaselD dpaill o8 5 4l Case Literal
3 hasCaseStatus dpaill e aSalldagm 4l Case Boolean
4 hasCaseType dpaill Caai 4l Case, caseCat Literal
5 hasCity dpadl) A 4 Case Literal
6 hasDecision pSall ) A aial Case Literal
7 hasEndWork Jeall dlgs 7 5 4l Case Literal
8 hasExpYear 4edd i gl e 4l Case Literal
9 hasLastRate il Ald Case Literal
10 hasSessionNo dada Q8,4 Case Literal
11 hasStartWork Jaall 4L 7y 5 4l Case Literal
12 | hasTotalAmount & sie plie al Case Literal
13 has Arno O 5l 3ol o8 4] Labour_law Literal
14 hasDescText Ol 3ale i 4l Labour_law Literal
15 hasltemNo Ol Bale 2y o ) 4l Labour_law Literal
17 has Age o _jac NatrualPerson Literal
18 hasGender daia NatrualPerson Literal
19 hasName danl NatrualPerson Literal
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20 Messagel A0 il ) sall/Balall (m ye Literal
Lpuzadll dac )
21 Message2 A il ) sall/Balall (m ye Literal
Leall Ll
22 Message3 Al Al o Literal
23 Message4 4 glal) daaill (i e Literal

The data properties illustrated in Table 4.4 are comprehensive to cover labour
ontology. By analyzing the legal case shown in Figure 4.8, it consists of the following

data properties:

) Gt e ddlay) cleladl Ju cadal pa 4d galadl aSall Uadl
A Jandl 5 gld e (2) 38 (71) Bold) sl asillad ol gSlall g0 dald Ll
(1) saledls "adln) Jee dol (K e caais dole ol Jalall adn! o cuas
el gl gSall Al llias a1 e g8 JelSh eI sl eyl cd e Al
Jead) el 2o 3aak & guin goll AaSae Aol & Jaxll Guedall aSall ellic Y LS
iuSadl 2012/567 —ala) 3da) s ASall ali dae ety Lo Lpamdds 8 4Ly

5 plae A e o ylail Calanayl

(332) 2013/12/18 25 Auls 2013/343 &, ae abs
Figure (4.8): Sample of Labour Case

hasCaselD, hasCaseCited, hasCaseStatus, hasCity, hasDecision, hasSession,
hasStartWork, hasEndWork, hasArno. The property hasCaselD has value 343/2013,
hasCity: 3¢, hasSession: 2013/12/18, hasCaseStatus: Js3, hasDecision: full text,
hasCaseCited: 567/2012, hasArNo:71 .

We have four data properties namely message 1, message 2, message 3 and message 4
used to return messages to the user. Message 1 returns law articles supporting current
case, message 2 returns the full text of the article cited, message 3 returns the full text
of the case cited and message 4 returns the legal law advice. Also, the data property
hasTotalAmount is used to return expected amount based on a SWRL rule calculation.
Also, the message returned is based on SWRL rule. As show in Figure 4.9 the worker
works for a bank, so the end of service benefits will consider the number of months of
the years as 15 months not 12 months. It returns hasTotalAmount based on hasLastRate

data property.
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Aled BUISL lidial Can s ™1 el (15) Al e o il 3 Jaall ala3
ol 13 e daaall

(5.2) 2010/1/6 o il 2009/173 & e omla

Figure (4.9): Returned Result Labour Case for Bank Employee

Figure 4.10, show an article data properties: hasArNo, hasltemNo, hasDescText.
hasArNo is: 3, hasltemNo: 1, hasDescText: most articles consists of paragraphs such
aS pes daald ClLE (0 S5 8 agia DS aa Alaall Ciligg]) g Aa sSal) ik e

i3y daLdi
relenly ol 3 Ll Olowoly Jlaadl e Jo gl 1 580 5
o ol OS5 b gl WS e Lol Oleglly Sl g =1
i ol Ll Ay e ol e daS & oA ikl sl -2
S il o Lesll Lo 3l 3131 =3

Figure (4.10): Returned Labour Law Article

Figure 4.10 shows article 3 of Palestinian labour law applied to all work types except
the government employees, municipal employees, maids, business owners and

employees first degree relatives.

Step 7: Create Instances of LabourLawOnt

Adding individual classes to the ontology creates a knowledge base. We use the
ontology to organize sets of instances. Since the number of instances in
LabourLawOnt is quite large compared to the number of classes. The creation of
individuals allows for all the properties of the classes to be recorded through adding

various types of previous legal cases which help a lot when a driving legal advice.

We defined around 264 instances that are representing all ontology concepts in labour
law and cases including previous one. An example of instances is Case which contains

50 case instances. One of these case instances is shown in Figure 4.11.
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aakal ) o faall Banaddl Jeall die Sl uaSladlll 4:,_)...'.. Aiall 2218l "Yies)
selgdl culill o el ol o BUEI ga s el Al Cum g ¢ Al gyl 5 Gl
el 58 G (A1) 5 (40) Gl ASaY 5 Gall "N Janl) alia st
O Lazs ¢ ALalS A a5 dall 20 JulS o Jalall jad adas o ile Jeall caalia 4
Aol b Mlas 18 + st 4 A Jeladl laliaad ) ad) i 31500 B sl
Al Y Ceas DU Aeaall Algs SIS Aually alal (3_ai Ju) 2udl 3 ol uals

Jeall 8 ALIS &5 (ynas

A552) 2012/5/15 2 dula 2010/20 a8 5, Fva yala

Figure (4.11): Labour Case Example

This case refers to the end of service benefit and it refers to two articles 40 and 41. The
object property lawCited which is present in Table 4.3 is used to connect this case with
an article.

Figure 4.11 present the final decision: labour case instance is rejected case is
incompatible with articles 41, 42. The worker worked 4 months and 18 days and has
not proved the contract termination by the owner, therefore the employee shall not
receive end of service benefit.

Individuals are defined based on the ontology and constitute a vital part of the
knowledge base. All labour law articles are individuals Figure 4.12 shows article 2 as
instance, the object property hasArNo has value ar2 is used to connect the article

details with article 2.

ar2 hasArNo literal

Figure (4.12): hasArNo Object Property

Each article uses the object property hasArNo as shown Figure 4.14, and three data
properties; hasarNo, hasltemNo and hasDescText. These properties are explained as
follaws:

- hasarNo: refers to the article number of law such as Article 45.

- hasltemNo: an article paragraph number is important to determine the part of
article mentioned in the case. Figure 4.13 shows the article to consist of multi
paragraphs in article 22.

- hasDescText: refers to the legal text of an article, and its meaning or expression as

shown in Figure 4.14 article 2 instance in Protégé.
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Legal Text (YY) Paragraph 1

g U paliduaa ol Lgadl oo Lial) Slgat) ps Bauailily g 3,15 99—
- ! il Olasss o s LY paad S

I Pl 53581 5903 pasd 3N gie do g s pl F30Y1 pae Ll (Y

IS ad s 535 gl o UL 9f Luss halld (S50 o S 3NN

P h2
 aabliua g Uni ) dale cosn 345 91 5B 3 i

Figure (4.13): Article 22 of the Palestnnian Labour Law

Property assertions: Article2

Object property assertions

mm hasArNo ar2

Data property assertions
mm hasItemNo "1"~"xsd:string
mm hasDescText "oe il B il A5 o 85 A5 Akl Al Jus
Il gl g Ow e F ol O M xsd:string
mm hasarNo "2"~"xsd:string

Figure (4.14): Indiviual Example for Article 2 in Protégé

Step 8: Apply Ontology Reasoner

After creating instances, we apply an ontology reasoner (namely Pellet reasoner) on
the ontology. This is necessary to identify new relations from existing ones. The
reasoner may identify new inferences such as the articles mentioned in the legal case
based on case type, decision case full text for cited cases and driving the legal advice.
Figure 4.15 shows the new reasoner infers: case accept, articles used is labour law,

worker is natural person not firm and the case type is work injury.
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Rules:

Description: "165/2013 a5 das

case Infer Classes

Accept

Labour_Law
MaturalPerson

s B’

Figure (4.15): Inferring Hidden Knowledge

4.2 SWRL rules

SWRL is a Semantic Web language combining OWL DL with function-free Horn
logic and is written in Unary/Binary Datalog RuleML. A rule in SWRL has the form

Bl,...,Bn—> Al ..., Am

where the commas are conjunctions and Al, ..., Am, B1, ..., Bn can be of the form
C(x), P(x, y), sameAs(x, y), or different From(x, y), where C is an OWL description,
P is an OWL property, and X, y are Datalog variables, OWL individuals, or OWL data
values. Despite of the complexity of the SWRL language, it has features which adds
significant expressive power to OWL.

Figure 4.16 illustrates inferred hidden knowledge related to legal case ID 165/2013.
The messages from 1 to 4 are data properties to present inferred. Message 1 shows a
full text articles supporting the legal case for instance 47, 123, 124, 125 that are
inferred from Palestinian labour law individuals, message 2 show a full text articles
mentioned by object property lawCited and has value article 120 which present how
to calculate compensation amount, message 3 shows a full text for any cases cited by
object property caseCited and has value 78/2008 and message 4 presents the legal
advice based on the attribute inputs. Also, the object property isEmp has value wol
which indicates the worker is covered by the Palestinian labour law like Figure 4.15

the same case ID 165/2013 the inferred result case is accepted.
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Object properties:

Property assertions: 165/2013
3- isEmp: type of work

Objest prapery assen

1- lawCited: article mention in case
2- caseType: case type is work injury

-Iawclted 120_ssw | 4- caseCited: another case mention in case

mu caseType J=_ i<
M isEmp wol
mm caseCited 78/2008

,ﬂméd_ﬂd—ll_,—i.._,d;—h—ht—ﬁ_,u“_._ﬁ'lﬁl

Tnaysdistring
20004l 74, Juall 50k A Jpeadt "N rysdistring

S baa e ot g edl el " A A xgdstring

e gy o i "M xsdistring

a4 2enla Jud oo o,
gl g ekl G0 e,

o mxsdistring

2+ 6 % 354 ) Jand 5 5P i s0] (1) 6D el e i,

Infers result:

- messagel: show full text articles support
case type, article 47, 123,124, 125.

- message2: show full text article mention
in legal case, article 120.

- message3: show the full text case cited
in current case is 78/2008.

- messaged: legal advice

A A A

mmessaged "ded s el o peaall sl galy (40000 dasad

mmmessage2 " law cited no: (120) - 1- 54 % B0 Jes sy Liinas y SY1 4536 ( 3500) af ey i i pod 40D Dad b mndly 11 A1 3 250

2= e 0 pall b g e Sy Y My Sl e £ gane 00 s Ly g8 el g s B e Jand ] gl i1 70,
mm message3 " CaselD: (78/2008) - wus Janl dus! fad ) Aalfly duniall g $n o Jaadl Jpaimn 1 ginly plosl Sdlns s 1 it
mmmessagel “Article No: (47) - ¥ do Jaad A sl 4 S o (gt e o la a0 iy g Jdlal) st 5 Y1 Bt 00 g AHS) il s

mmmessagel "Article No: (125) - ddaioall desd 4yl fiSa o Jgeanll fy0 Jandl djial 0 capadl Jgms 4.~ " diSEFING

mmmessagel “Article NO: (124) - ey Jad sl oo aspady Sladl b ad) S Dby £ g 200 s o g ) R s e el o) e

mmmessagel "Article No: (123) = 1- b \we ol fuall o plaalal S dge dy od fuad aag ol U ngpadll b lnnal G Jaheoy!

Figure (4.16): Reasoner Results

Also, we present inferred result for the expected amount for end of service benefit in

data property hasTotalAmount by SWRL rule. This amount calculated based on the

years of work. The Palestinian labour law specifies the end of service benefit for a

working period of more than one year as indicated by Rule 1, Rule 2 and Rule 3

explained next.

Figure 4.17 shows paragraph 2 of article 42 of the Palestinian labour law which

define how calculate the end of service benefits for workers.

IS alas (ya JlEao! 13 Jolad B o3e] (V) wiall 8 3 5 g Las s Liaal —Y

Ly BLILSs A 5 (Lauit) Zolgs SUILCe S gY1 uaiil] S gl

Eatas g I Guad il Of giall JUA UEIwY) SOLS 13] Laadd)
Jandl 3 ST o1 O g pdie cudaad 13] Alals SUISL

Figure (4.17): Paragraph 2 of Article 42

- Rule 1: 33% of the end of service benefits amount for those who work

less than 5 years,

- Rule 2: 66% of the end of service benefits amount for those who work

between 5 to 10 years and
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- Rule 3: 100% of the end of service benefits amount for who work 10 or

more year.

These three rules are written in SWRL as follaws:

Rule 1: case(?p), xsd:integer[< 5](?exp), hasEndWork(?p, ?eyear),
hasLastRate(?p, ?salary), hasStartWork(?p, ?syear),
swrlb:multiply(?x, ?salary, ?exp), multiply(?y, "0.33"xsd:double, ?x),

swrlb:subtract(?exp, ?eyear, ?syear) -> hasTotalAmount(?p, ?y)

Rule 2: case(?p), xsd:integer[> 5](?exp), xsd:integer[<= 10](?exp),
hasEndWork(?p, ?eyear), hasLastRate(?p, ?salary), hasStartWork(?p, ?syear),
multiply(?x, ?salary, ?exp), swrlb:multiply(?y, "0.66"xsd:double, ?x),

subtract(?exp, ?eyear, ?syear) -> hasTotal Amount(?p, ?y)

Rule 3: case(?p), xsd:integer[> 10](?exp), hasEndWork(?p, ?eyear),
hasLastRate(?p, ?salary), hasStartWork(?p, ?syear), multiply(?y, ?salary, ?exp),

swrlb:subtract(?exp, ?eyear, ?syear) -> hasTotalAmount(?p, ?y)

Example 1: The Palestinian labour law prevents children form work. So if the
case is a child worker, he does not get end of services benefits. So, the legal advice
returns 0 amount for end of services benefits. Rule 4 is written to reflect this law

as indicated by article 93 shown in Figure 4.18.

(Ar) 3ul!
s Tusal Bl (s pgd gl Ja§ JUloY JLalis ylaas
Figure (4.18): Article 93 of the Palestinian Labour Law

Rule 4: case(?p), xsd:integer[> 15](?age), hasAge(?p, ?age), ->
hasTotal Amount(?p, 0), message4(?p," Jalall Baiun ¥ uhuldll Jeall o 56 e ol
A 15 e J8) 45 S daad Al 2088

Example 2: Every legal case should be supported by related articles based on the

case type. So, if the case type is work injury, the reasoner infers the full text articles
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with this case type. In the Rule 5 the messagel data property presents the full text of
the article supporting the case which is shown in Rule 5 and Figure 4.19.

Rule 5: Labour_Law(?i), case(?r), hasCaseType(?r, ?x), hasarNo(?i, ?n),
hasDescText(?i, ?t), hasDecision(?r, ?d), swrlb:contains(?t, ?x),

swrlb:stringConcat(?y, "Article No: (", ?n, ") - ", ?t) -> messagel(?r, ?y)

B message3 " CaselD: (88/2016) - fexad &g 48, 22
"~~xsd:string

-

B messagel "Article No: (125) - o dad Ll o g s Y

fEaiad daad A BSe Lo Jpaad " xsd:String
= messagel "Article NoOO0000O0: (4) - &g SiEse 5 Zijay 5
Ll Jiad Jaladl Joais g Jaad Lila)l oo Dl il g Za2all, f\f\xsd stnng

Figure (4.19): Reasonring Results
4.3 Summary

In this chapter, we have explained the development and evaluation of the
LabourLawOnt . We have explained the steps to build the ontology. At the beginning,
we identified the domain and scope of the ontology. Then we defined the terms and
the properties. We have used the ontology development environment protégé OWL to
implement and realize the ontology. We have added individuals to LabourLawOnt

ontology create the needed knowledge. We applied reasoner ontology to check the

consistency of the ontology and identifying new relations based on existing ones.
Finally, we defined and wrote a number of SWRL rules related to the ontology and

added individuals including legal articles and cases.
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Chapter 5
LabourLawOnt System

In this chapter, we present in details the LabourLawOnt system prototype to
realize the proposed approach for deriving the legal advice in Palestinian labour
law. The development of the system consists of three phases: system analysis,
system design and system implementation. The system design phase constitutes
the effort of the proposed legal advice approach. It brings together the main
components that make up the derivation of the article namely the knowledge base
(the ontology and the legal instances), SWRL Rules, the reasoner as well as the

querying interface. In the following three sections, we describe each phase.

5.1 System Analysis

In this section, we present a complete description of the behavior of LabourLawOnt
system including a set of use cases that describe the interactions as well as the
functionality which impose constraints on the design and implementation of the

system.

5.1.1 Overall Description

We develop a system prototype for the ontology-based labour legal advice that
automatically derives legal advice based on the rules of the Palestinian labour law. To
satisfy this goal we divide the system into the following four components:
1- User Interface: to allow users to interact with the system and enter legal data
and get the legal advice.
2- LabourLawOnt Ontology and knowledge base: to identify labour law articles and
previous legal case. It is the core of the approach it was covered on chapter 4.
3- Labor Law Rules: SWRL rules are designed based on the Palestinian labour law.
4- Labour Legal Advice Engine: to derive a legal advice through inferring hidden
knowledge based on SWRL rule, reasoner, legal ontology and knowledge base

which included enriched instances of articles and pervious legal cases.
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5.1.2 System Functions

We visualize the system functions and requirements by drawing use case diagrams,
which contain primarily actors and use cases. Actors are entities that interact with the
LabourLawOnt system, while use cases are the system functions related to legal advice

derivation actors involve. The LabourLawOnt system needs the following use cases:

Use case Actor Figure No.
Display the legal case by browsing | Specialist (Lawyer, judge) 51
Derivation of labour legal advice Worker 5.2
Add new legal labour case Administrator 5.3
Update legal labour case Administrator 5.3

- User Characteristics

Two type of users are started; worker and specialist. Worker should be familiar with
computer system and specialist (lawyer or judge) should be familiar with the labour

law and its terminology.

- Principal Actors

The two principal actors in LabourLawOnt system are the users (worker, Lawyer and

judge) and the administrator.

5.1.3 Specific Requirements

This section presents the specific requirements of LabourLawOnt system that covers
its various functions, as follaws:

- The system shall enable the lawyer and the judge to display the cases by browsing
case category, mention case and article and related supporting case as shown in
use case 1 in Figure 5.1.

- The system shall enable the worker to get the labour advice for his case as shown
in the use case 2 in Figure 5.2.

- The system shall enable the administrator to add new labour case as shown in the use
case 3 in Figure 5.3.

- The system shall enable the administrator to update a labour case as shown in the use

case 4 in Figure 5.3.
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Next, we describe each of these functional requirements and their respective use cases
through defining interactions between a role and LabourLawOnt system.

Display legal case
by browsing case
category

Display the
mentioned case
and article

Lawyer or judge
Get the article
relate and

support case

Figure (5.1): Specialist (Lawyer or Judge) Legal Case Reviews Use Case

Use case 1: Displays the categories of labour legal cases by browsing, as shown in
Figure 5.1.

Primary Actor Specialist (Lawyer or Judge)

Main scenario 1- User selects one category case from the case list.

2- User selects one case related to the case category.

3- System displays the cases full text, mentioned (articles
and another case) in the case and related articles to case.

Use case 2: Derivation of labour legal advice, as shown in Figure 5.2.

Primary Actor Workers

Main scenario 1- Select work type from a list, if type is not supported in
labour law, system will return error message.

2- Enter start date, end date, last salary, gender and age if
selected is age under 15, system returns error message.

3- Enter contract type, contract method, legal deadline,
yearly vacation, religious vacation and cultural vacation.

4- Select reason behind leaving the work.

5- Display the appropriate labour legal advice and articles
supporting the case.
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select work type Enter more detail

Get an
_The a.ad\‘.:ice appropriate
given Is “case labour advice
not supported
labour law™

Figure (5.2): Worker is Given a Legal Advice Use Case

Use case 3: Add a new legal labour case, Figure 5.3.

Primary Actor Administrator

Main scenario 1- Administrator adds new labour case information.

2- System displays the form to add the labour case
information contains the follawing: Table 3 and 4.
Administrator enters the labour case information and
submits.

3

Alternate scenario

[EEN
'

If the labour case exists, the system gives hints to the
administrator such as “This Case already exists”.

Use case 4: Update legal labour case, Figure 5.3.

Primary Actor Administrator

Main scenario 1- Administrator updates the labour case information.

2- System displays the form to add the labour case
information contains the follawing: Table 3 and 4.

3- Administrator enters the labour case information and
submits.
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Add new
. - e <<Extends>>  <<Extends >>
_— - Update labour case information
| Extension point
A Update
/ \ Delete

Administrator

Figure (5.3): Administrator Use Case
5.2 System Architecture and Design

In this section, we present how the system is designed to satisfy requirements identified
in the previous phase. The requirements, identified in the system analysis phase, are
transformed into system design that accurately describes the approach and that can be
used in the system implementation in the next phase. We start the design by the system
architecture which essentially reflects the proposed approach. We provide a detailed
description of the labour law advice system and its abstract main components. The
system architecture which is shown in Figure 5.4 presents the components and
dependencies and interactions among them. It consists of five components. Next, we

explain the design of each one:

Labour Law Advice Engine

—
Legal
\ i
2y

ontolo
labour legal
wivice SWRL Ll

Figure (5. 4): Labour Law Advice System Architecture
5.2.1 User Interface
We have two interfaces. The first is the specialist interface (lawyer or judge interface)
to help them in browsing legal cases based on six case categories which are wages,

vacations, end of service benefits, injury, fired and compensation as classified by the
Palestinian labour law in law article no. 4. To get an accurate browsing we add new
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categories such as child and woman Figure 5.5 shows the interface with six elements
as follaws:
1

legal case categories which allows the specialist to pick out of the above legal

case categories (the 6 classified by the law and additional two we added, child

and woman).

2- Case ID which allows the specialist to pick out of the above cases which
populated based on DL-Query in case categories.

3- Presenting a full text case decision for selected case ID.

4- Presenting all articles which are mentioned in selected legal case by object
property lawCited based.

5- Presenting all legal cases which are mentioned by object property caseCited
for pick out the above legal case.

6- Displaying inferring law articles related and supporting the selected cases

based on object property caseType.

Aibd) Llail] ) i
m ~(G) v

el 3500 s )

Figure (5. 5): Case Retrieve Interface for Specialist (Lawyer or Judge)

The second is the worker interface which consists of five tabs/steps as shown in
Figure 5.6. Each one allows the worker to answer some question such as work type,
start date, end date, last salary, age, gender and contract type. In Figure 5.6 the final

result tab is highlighted to show the given legal advice together with articles
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supporting the worker case based on his answers to the questions posted on steps 1 to
4 which are related to the pre-designed rules based on Palestinian labour law. More

on these steps/tabs can be found on Section 5.3.1.

gjjiﬁll cm.m ?LBJ

- (BT T

Figure (5. 6): Advice Derivation — Result Interface
5.2.2 SWRL Rules

We design needed labour SWRL rules based on the Palestinian labour law as discussed
in Section 4.10 and Section 4.3.1. the system depends heavily on SWRL rules they
derive the reasoning needed for extracting and inferring legal knowledge from the
knowledge base. They are used to related user entered legal information with existing
legal articles and cases found in knowledge base. As an additional example, we present
a SWRL rule for article 45 of the Palestinian labour law as shown in Figure 5.7. The
article 45 says " if the worker worked for one year, he/she shall get end of service
benefits of one month salary for each year worked based on the last salary without

calculating additional working hours™.

(£0) 3aLts
221La jlule Taad Ll olilse (3 Bl Jardl (o L (ol (53 Jolald
wbudal ¢ g0 sLdlES jal AT pulul e Jaadl S LaLES D JS o8 p4d
&all | gauS byt 13 Caiad g ALY Jaad) Sileluw
Figure (5.7): Article no. 45 of the Palestinian Labour Law

This various information found in the article is written in the following rule.
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Rule 1: case(?p), xsd:integer[=1](?exp), hasEndWork(?p, ?eyear),
hasLastRate(?p, ?salary), hasStartWork(?p, ?syear),

swrlb:subtract(?exp, ?eyear, ?syear) -> hasTotalAmount(?p, ?salary)

5.2.3 Reasoner

We use a resoaner to infer logical consequences from a set of asserted facts or axioms
related to legal articles and cases in the knowledge base and written in various rules.
After worker completed questions in the steps 1 to 4 (shown in Figure 5.6 and
explained above), the reasoner (i.e. Pellet Reasoner) uses the ontology concepts and
their relationships and the rules in the knowledge base to produce the legal advice for
the specific case. After running the reasoner over the ontology and SWRL rules, all
inferred knowledge is stored as values for inferred data properties inferred knowledge
include end of service benefits and case decision being accepted or not. For example,
hasExpYear is inferred data property used to calculate end of service benefit amount
using SWRL rules based on start and end date work entered by the worker.

5.2.4 Legal Labour Ontology

LabourLawOnt ontology contains Palestinian labour law articles and pervious labour
case information and the relations among them. Instances are used to identify the
article, similar legal case and information that is needed in the process of derivation of
labour advice. We explained the design of LabourLawOnt ontology in Chapter 4.

5.2.5 Knowledge Base (KB)

The knowledge base is built using OWL ontology. It consists of the ontology and
enriched with 50 individuals related to previous legal labour cases and 114 articles
included in the Palestinian labour law. More details on creating the knowledge base
together with labour law article individuals as well as legal case individuals can be
found in Section 4.1 Step7: Creating Instances of LabourLawOnt.

The knowledge base (LabourLawOnt together with labour law articles and legal
cases), the SWRL Rues, and the Reasoner from the labour law advice Engine which is

the core of the system. The user, specialist or worker interacts with engine to view
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legal knowledge and to get legal advice. Next we discuss the implementation of these
components forming a system prototype.

5.3 System Implementation

In this section, we present how the system is implemented according to the previous
design of labour legal advice system components. Design is implemented in the

following steps and translated into code and functional interfaces.

5.3.1 User Interface

The design of the user interface in Section 5.2.1 is realized as show in Figure 5.8
illustrates that the user interface contains six parts. First part is a list of case categories.
The second part is for displayed the case ID related to case category. The third part is
for displaying full text labour cases which are selected in part one. The fourth part is
for displaying the mentioned articles. The fifth part for displaying mentioned cases for
the selected case respectively. The sixth part is to display inferred articles related to
the case type selected before. In the implementation of this interface we create, a GUI
form containing that six parts. It is special for lawyer and judge, as in the next example

which is also shown Figure 5.8.

Example: The lawyer or judge selects case category as work injury. Part 2 in Figure
5.8 displays all case 1Ds related to the selected case category. When selecting one case
ID the full text case is displayed in the part 3 as shown the Figure 5.8. The case text
defines how to deal with work injury and end of service benefits. Also, this case
mentions both article no. 120 and pervious with case ID 78/2006. Also, the part 4 and
part 5 display the full text for both articles and cases mentioned in the selected case.
This exempts the specialist from returning these related information manually search.
Finally, the part 6 displays other articles supporting the kind of case selected. these
related articles in this injury case category include articles 47, 124, 129, 130 based on

Palestinian labour law.
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Figure (5.8): Labour Case Retrieve Based on Ontology

The second part of the user interface is the worker interface. The worker can use it to
look for labour legal advice as shown in Figure 5.9. It illustrates that the worker
interface contains five tabs (steps). For example, in the first step the worker select the
work type, if it is not supported in the Palestinian labour law, the system show the
result " cas lld 3 2000 Al 7 &85 Sdauldll Jeall o 5il8 clile Guaby ¥ Sl glas (e pdiie e ol
3 #8 3l" based on the information the Palestinian labour law is not supported your
case based on article 3 and the system justified it through displaying article 3 as
presented in Figure 5.9.
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Figure (5.9): The Labour Legal Advice Result

4

If worker selects a work type supported by the Palestinian labour law, step 2 (2 5.sk3ll)

enables the worker to enter some work details such as start and end dates, gender, last

salary and age as show in Figure 5.10.
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Figure (5.10): Work Details Setp in the Worker Interface

Also, the Palestinian labour law prevents children from work. Figure 5.11 presents

a worker with age under 15. The system displays, based on SWRL rules and reasoner
infer; the legal advice " 2000 4id 7 &8 ) Audandal) Jeall & 538 (o g Sl glaa (0 2385 La e oLy
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93 ad ) salall s @lld g dad 4l 3l (32303 Y™, This is article 93 prevents the work of
children under 15 years, in addition displaying related articles 94, 95, 96 and 97 which

control the work of children such as the work environment, count of work hours and

vacations.
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Figure (5.11): Legal Advice Preventing Children from Work

Figure 5.12 shows step 3 (3 s.5=31) in the worker interface implemented in such a way
the continues the question answering about the contract type, contract method, legal

deadline, yearly vacation, official vacation and cultural vacation.
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Figure (5. 12): The Contract Type, Method and Vacation (Step 3)

The implementation of step 4 (4 3+l results in the interface shown in Figure 5.13
which contains 3 questions about contract termination reason, work leave reason and

firing reason.
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Figure (5.13): The Contract Termination Reason (Step 4)

Part of the codes of these interfaces in Java is illustrated in Figure 5.14. It defines

getExp method to check whether the worker is excluded from the labour law and the
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data property isExp with the individual workType. The reasoner returns the values of
selected properties on the individual. The getExp method returns true if the values of

selected properties are true.

jLlawcited.setModel (model) ;
}
public boolean getExp (String workType) {

OWLDataProperty hasDecision = factory.getOWLDataProperty(":isExp", pm);
OWLNamedIndividual workTypes = factory.getOWLNamedIndividual (":" + workType + "", pm);
String result = "";

for (OWLLiteral wvalue : reasoner.getDataPropertyvValues (workTypes, hasDecision)) {
result = value.getLiteral();
}
if (result.egualsIgnorecCase("trus")) {
return true;
} else {
return false;
}
}
public void getworkType() {

OWLClass CaseClass = factory.getOWLClass(":worker type", pm);
for (OWLNamedIndividual Case : reasoner.getInstances (CaseClass, false) .getFlattened()) {
jCcomboBoxl . addItem (renderer. render (Case));

Figure (5.14): Check The Worker is Excluded From The Labour Law
5.3.2 SWRL Rules

We implemented the designed needed SWRL rules (presented in Section 2.10
And Section 4.2). to display related articles supporting a legal case, and Figure
5.15 shows an article 93 related to preventing the work of children, designing
as SWRL rule in presenting in Protégé and it is implemented based on the code
showing in the Figure 5. how to use the getOWLDataPropertyValues() stored in data
property message 1 to show a full text of article law and hasTotalAmount to show the
end of service benefits calculated by SWRL rule as shown in Figure 5.16, also a
datatype property is one of two main categories of properties. It links individuals to
data values, and is defined as an instance of the built-in OWL class

owl:DatatypeProperty.

(93 daledt
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Figure (5.15): Article 93 of the Palestinian Labour Law
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Rule 1: Case(?c), hasAge(?p, ?age), xsd:integer[> 15](?age) -> messagel(?c, " rax
" e Ad Al s age ol Jd JalaY) st

Figure (5.16) shows a Java code to calculate the end of service total amount though

the data property hasTotalAmount and with the help of the reasoner.

|
OWLDataProperty hasTotalAmmount = factory.getOWLDataProperty(":hasTotalAmmount", pm) 7
OWLNamedIndividual TotalAmmount = factory.getOWLNamedIndividual (":" + jCBcaseNo.getSelectedItem() .toString()

for (OWLLiteral value : reasoner.getDataPropertyValues (TotalAmmount, hasTotalAmmount)) {

jLTotalAmmount.setText (value.getlLiteral());
}

N i L ]

OWLDataProperty message = factory.getOWLDataProperty(":messags 1", pm);
OWLNamedIndividual hasmessageValue = factory.getOWLNamedIndividual (":" + jCBcaseNo.getSelectedItem() .toString

for (OWLLiteral value : reasoner.getDataPropertyValues (hasmessageValue, message)) {

model .addElement (value.getLiteral ());
}

Figure (5.16): End of Service Benefits Calculation

5.3.3 Reasoner

When running the reasoner new and hidden facts are inferred based on SWRL rules
and relations among classes through object properties as presented in Section 4.2,
Figure 5.17 presents inferred facts by the reasoner for legal case ID 165/2013. The
messages from 1 to 4 are data properties presenting inferred results such as: message
1 show a full text articles support the legal case for instance 47, 123, 124, 125 that
are infers from Palestinian labour law individuals, message 2 show a full text articles
mention by object property lawCited has value article 120 is present how calculated
compensation amount, message 3 show a full text for any case cases cited by object
property caseCited has value 78/2008 and message 4 is presents the legal advice
based on the attributes inputs, also the object property iSEmp has value wol is
indicate the worker is covers by Palestinian labour law and the Figure 5.17 illustrate
infer result is accept case . Also, we present inferred result for the end of service

benefit expected amount in data property hasTotalAmount by SWRL rule.
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Figure (5.17): Reasoner Inferred Hidden Results

assertions: 165/2013

The code shown in Figure 5.18 illustrates how to import the required OWL API files

and our ontology.

import javax.swing.UnsupportedlookAndFeelException;

import com.clarkparsia.pellet.owlapivi.PelletReazonerfactory;
import de.derivo.sparqldlapi.QueryEngine;

import org.semanticweb.owlapi.reasoner.NodeSet;

import org.semanticweb.owlapl.reasoner.OWLReasoner;

import org.semanticweb.owlapi.reasoner.OWLReasonerFactory;
public final class Advica extends javax.swing.JFrame {

private static final String BASE URL = "http://www. semanticweb.org/afifitech/ontologies/3016/5/leqal”;
private static OWLObjectRenderer renderer = new DLSyntaxObjectRenderer();

static File file = new File{"e:/legal.cwl");

Figure (5.18): Import the Required OWL API Files
5.3.4 LabourLawOnt Ontology and Knowledge Base

We explain the developments and implementation of LabourLawOnt in Chapter 4. The
knowledge base is built using OWL ontology. It consists of the ontology and enriched
with individuals related to legal labour cases and articles for. The roles of the ontology

vital in is deriving legal advice based on the Palestinian labour law.

5.4 Summary

In this chapter, we have presented the phases of building the labour legal advice
system. In the analysis phase, we analyzed and specified the requirements of the

system and divided the system into five components: user interface, SWRL rule,
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Reasoner, LabourLawOnt ontology, and Knowledge base. We also described the
functionality of the system through the use cases.

In the design phase, we explained the interaction and dependencies between these five
components in the labour legal advice system architecture. Then we explained the
design of these five components. Then we explained how the labour legal advice
system operates at a high level and how processes of labour legal advice system

operate with one another.

In the implementation phase, we explained some implementation issues related to
these five components according to the design phase. The implementation of the user
interface contained items that have identified in the design phase implemented using
Java language and relation to SWRL rules, the reasoner, the ontology and the
knowledge base.
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Chapter 6

Experimental Results and Evaluation

In this chapter, we present the experimental results and evaluation of the proposed
LabourLawOnt ontology and labour legal system. The evaluation of the
LabourLawOnt is based on the ontology evaluation method presented in Section 2.11
and is done through legal case examples, ontology querying and SWRL rules. This is
presented in Section 6.1. The evaluation of labour system is based on its ability to give
correct legal advice compared to a domain expert using two sets of test cases. The first
set of test cases is entered newly by the expert, contains 100 cases and is divided into
4 subsets. The first 25 cases are legal cases that are not covered by the Palestinian
labour law. The second 25 subgroup contains legal cases with different work types
covered by the Palestinian labour law. This subgroup is used to evaluate the expected
end of services benefit amount for workers who are under 15 years old. The third
subgroup contains 10 cases related to female workers who are fired from work due to
birth vacation and fourth 40 cases to evaluate the expected amount of end of service
benefits calculated based on work duration. The second set of test cases is 50
previously entered legal cases in the knowledge base when the ontology was built. The

evaluation of the system based on these sets of cases is presented in Section 6.2.

6.1 Evaluation of the LabourLawOnt Ontology

In this section, we evaluate the quality of the created ontology in representing all
terms, properties, and relations through ontology querying. The evaluation approaches
are explained in Section 2.11. it is worth mentioning that the ontology is checked for
correctness and consistency as well as for its ability to infer new relations among
classes and individuals based on existing ones and using a reasoner. This explained in

Section 4.1 step 8 (Applying Ontology Reasoner).

6.1.1 Quality Evaluation through the End of Services Benefits Example

To evaluate the quality of the LabourLawOnt, we select two legal case. We use this

example to check if the ontology represents terms and properties correctly.
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Figure 6.1 shows example 1 a legal case prepared by a lawyer to calculate the end of

service benefits.

Example 1:
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Figure (6.1): List Lawsuit Example

In this case, the lawyer asks for the worker right based on the Palestinian labour law
no. 7. We evaluate the quality of LabourLawOnt ontology by entering this case as
follaws: hasCaseType: & Juad, hasStartDate: 1/7/2011, hasEndDate: 18/6/2015,
hasLastRate: 1400, hasAge: 35, hasCity: Gaza, hasSession: 5/10/2015, hasGender:

male, wType: buyer and hasName: ea) dasa,

It LabourLawOnt ontology achieves the same amount as expert domain mentioned in
list lawsuit which is 21448NIS. The worker in this case worked less than 5 years and
based on Palestinian labour law he should be given 33% of the salary plus various
vacations. After running the reasoner, the hidden knowledge related is
(hasTotalAmount, messages 1 show articles supported case, message 2 shows article

full text mentioned in case, message 3 show case cited and message 4 shows legal
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case) as illustrated in Figure 6.2. It shows the hasTotalAmount is 21448NIS, in
addition it shows articles 4, 46, 47 and 48 which support the case " w2l Juadll”,

Rule2:

EEDErson "a wes"~xsd:etring Article support the case

mperson 257 “xsdistnng

mmperson 35

jmm person "male™~~xsd:string
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Figure (6.2): LabourLawOnt Ontology Evaluation

SWRL rules, explained in Rule 1 and Rule 2, present the case and the expected end of

service benefits respectively, deduce and returns the results.

Rule 1: case(?p), hasAge(?p, ?age), xsd:integer[> 15](?age), xsd:integer[<
5](?exp), hasEndWork(?p, ?eyear), hasLastRate(?p, ?salary),

hasStartWork(?p, ?syear), multiply(?x, ?salary, ?exp), multiply(?y,
""0.33"Mxsd:double, ?x), subtract(?exp, ?eyear, ?syear), divide(?drate, ?salary,
26), multiply(?dv, 28, ?drate), multiply(?df, 60, ?drate, ?exp), multiply(?dd,

17, ?drate, ?exp), multiply(?dc, 7, ?drate, ?exp) ,add(?tt,?y,?dv, ?df ,?dd, ?dc) ->
hasTotal Amount(?p, ?tt), messagel(?p,'Daily Rate',?drate), messagel(?p, ?dv),

messagel(?p, ?df) , messagel(?p, ?dd), messagel(?p, ?dc)

Rule 2: Labour_Law(?l), case(?r), hasCaseType(?r, ?x), hasarNo(?I, ?n),
hasDescText(?l, ?t), contains(?t, ?x), stringConcat(?y, "Article No: (", ?n, ") -

" ?t) -> messagel(?r, ?y)

Rule 1 checks if the worker has worked more than 15 years based on the calculated

years of experience. If less than 5 year the worker gets 33% of last rate, then adds the

66



amount for vacation (wes ) dbel s A8\E), Rule 2 retrieves the supporting article for

the current case used in Rule 1.

Example 2: The case in Figure 6.3 is about a worker with daily contract. This case
has different calculation for the end of service. So there is a special rule to achieve
accurate results when running the reasoner. The reasoner proves the wrong calculation
in preparing the list lawsuit. In this case the worker worked for 8 years and based on

the Palestinian labour law should receive 66% of last salary rate.
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Figure (6.3): Daily Contract Legal Case

6.1.2 Quality Evaluation Through Ontology Querying

In order to further verify and validate the ontology in accordance to competency
questions (see Section 4.1), we use the Description Logic Query (DL-Query) which is
a standard Protégeé plugin based on the Manchester OWL syntax of the ontology. We
present some querying examples related the questions that are asked in the
development process of the ontology (see Section 4.1) such as what are the resignation

cases? what are the end of service benefits for the unemployed?

Example 1:
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The question: What are the cases related to work resignation in Palestine?

DL-Query: (case and caseType value 4&iu) or caseType value J«=_ & 5)

The result of DL-Query is shown in Figure 6.4 which returns individuals of cases
(workers) who leave work (Resign). The (des & 5 «l@ul) jndividual are same
individuals, illustrated in Figure 6.5.

Duwery (class expression)

(case and (casaeType wvalue 20e 2)) or (casaType value J== 5%

Execute Add to ontology

Query reswults

209/2015
209,/ 2014
250,/ 2015
754,/ 2013
219/2014
210/ 2012
119/2014

Figure (6. 4): DI-Query for resignation/leave work case

0000000

Description: &zl Description: sz &
Types
CaseCat CaseCat
Same Individual As 2ame Individual ~s
@i=_25 L
Different Individuals

Figure (6.5): Result of the Same Indiviual As Property

All cases shown in DL-Query result are for workers who leave (resign) work. The
Palestinian labour law defines the resignation as the same as leaving work as illustrated
in Figure 6.6 which shows article no. 42 presents which leaving work and resignation

(Jaiu) « Jeall & 3) as shown in Figure 6.5 the same meaning.
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Figure (6.6): Article 42 for Leaving Work or Resignation
Example 2:

The question: What are the end of services benefit for the unemployed?
DL-Query: (case and caseType value 42 44 and workType value 4ty ),

As shown in Figure 6.7, one result appears for this type of case (end of services benefits for
worker who is unemployed). The Palestinian labour law does not support the unemployed

worker.

Query (class expression)

case and caseType value iwa Z:i:: and workType value

Execute Add to ontclogy

Query results

Instances (3 of 3

& 274/2011:; s’

Figure (6.7): DI-Query for End of Service Benefits and Work Type is Unemployed

Example 3:

The question: what is the expected amount for end of services benefit if the
worker has worked 7 years with last monthly salary of 4000 NIS?

SWRL Rule:
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case(?p), xsd:integer[> 5](?exp), xsd:integer[<= 10](?exp) ,

hasStartWork(?p, ?syear), hasEndWork(?p, ?eyear), subtract(?exp, ?eyear, ?syear),
hasLastRate(?p, ?salary), multiply(?x, ?salary, ?exp),

multiply(?y, "0.66""xsd:double, ?x) -> hasTotal Amount(?p, ?y)

The Palestinian labour law article no. 42 defines how to calculate the end of service
benefits. So, in this example, the worker worked 7 years which is located in the 5 to
10 years working range. In this situation, the worker is given 66% of the last monthly
salary for each year of his work which is calculated in the equation 66% X no. year x
4000. Through the rule, we used some data properties: hasStartWork, hasEndWork,
hasLastRate. Based on the rule we define some variables (?syear) for hasStartYear,
(?eyear) for haseEndYear, (?salary) for hasLastRate, (?exp) to calculate syear and
eyear, (?x) to multiply salary by experience , (?y) to save the total and present in the
data property is hasTotalAmount. The expected amount result by running the reasoner
is: 214480 NIS which is illustrated in Figure 6.8.

Property assertions: 1633/2015

mmperson “male”~~xsd:string
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Figure (6.8): Evalute Qulity Result by SWRL Rule
6.2 System Evaluation Based on New Cases from the Domain Expert

The evaluation of the labour system is based on its ability to give correct legal advice
compared to a domain expert using two sets of test cases. One set is entered newly by
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the expert and the other set is those cases which were previously entered in the
knowledge base.

The first test set includes 100 newly entered cases by the domain expert. The second
test set includes 50 previously entered cases upon building the ontology and they
individuals in the knowledge base.

This experimental test is performed to measure the accuracy of the LabourLawOnt
system according to 100 new labour cases entered by the legal domain expert. We
divided them into 4 general subsets of cases. Each subset is used to evaluate a number
of cases. The first subset includes cases related to the work types not covered by the
Palestinian labour law, the second subset includes cases related to child employment,
the third subset includes cases related to female employment and the fourth subset
includes cases related to the end of service benefits. We conducted 4 experiments, one

for each subset.
Experiment 1: Evaluating the System Through Cases Related to the Work Type

The legal domain expert entered new 25 legal cases that are not covered by the
Palestinian labour law such as the worker is son of the employer, worker is
unemployed, worker is governorate employee. Figure 6.9 show these exceptions based

on article no. 3 of the Palestinian labour law.
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Figure (6.9): Article 3 of the Palestinian Labour Law Exceptions

The legal domain expert entered data for each case Figure 6.10 shows the result of the
legal advice. The result says: the Palestinian labour law is not applied to your case
based on article no. 3 of the labour law. So the worker will not receive the end of

service benefits.
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Figure (6.10): Legal Advice Not Supported Work Type

Experiment 1 evaluates 25 legal advices based on the 25 test cases related to the
exceptions, the Palestinian labour law is not applied to your case based on article no.
3 of the labour law. All the 25 test cases of experiment 1 gives success of 100% of

system the same results, i.e., is not applied based on article3.

Experiment 2: Evaluating the System Through Cases Related to Child
Employment

The legal domain expert entered new 25 legal case with different work types which
applied by Palestinian labour law, to evaluate the expected of the end of services
benefit amount for workers is under 15 years old. The Palestinian labour law prevents
child employment. Therefore, the end of services amount should be zero based on
chapter 6 of the labour law which includes articles 93 to 99. Our system achieves 77%
success based on the legal domain expert evaluation. According to the expert all
articles in chapter 6 of the labour law justifying and controlling child employment
should be returned. Since the system returned only 5 out of these 7 articles (Figure
6.11), the accuracy is 5/7 that is 77%.
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Figure (6.11): Experiment 2 Child Employment

The result (Figure 6.11) also shows the legal advice for child employment and returned
zero for expected amount for end of service benefits. It also returns the full text of the
5 articles to justify these return decision.

Experiment 3: Evaluating the System Through Cases Related to Female
Employment

The legal domain expert entered new 10 cases related to female worker firing from
work due to birth vacation. The Palestinian labour law is organizing and controlling
women employment through Chapter 7 of the labour law. Article 103 in paragraph 2
shown in Figure 6.12, prevents firing female worker due to birth vacation unless the
contrary is proved, i.e., the employer proved the female worker worked in another job

during birth vacation.
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Figure (6.12): Article 103 of the Palestinian Labour Law

The legal domain expert entered new cases for female and in Step 4 selected the
contract termination due to "worker has worked in another job during birth vacation™.
Figure 6.13 shows the legal advice with the expected end of service benefits based on

the article justifying the advice.
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Figure (6. 13): Experment 3 Female Worker Being Fired

Experiment 3 achieved 80% success. The 20% failure is because the employer has
proven the contrary, i.e., the female worker has worked during the birth vacation and
the Palestinian labour law prevents the female worker from working in another job

during birth vacation.

Experiment 4: Evaluating the System Through Cases Related to End of Service
Benefits

The legal domain expert entered new 40 cases to evaluate the expected amount of end

of service benefits calculated based on work duration. The Palestinian labour law
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defines the end of service benefit calculation based on article no. 42 as follows: 100%
of end of service benefits for a worker who worked more than 10 years, 66% for a
worker who worked between 5 to 10 years and 33% for a worker who worked between
1 to 5 years as shown in Figure 6.14.

Whether the worker has resigned or has been fired, in most cases, the worker deserves

the end of service benefits, unless the employer proves the worker has committed a

legal offense.
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Figure (6.14): Experiment 4 End of Service Benefits

Experiment 4 achieved a total of 87.5% success which is distributed as follaws:
- 10 cases for working more than 10 years achieved 80%
- 10 cases for working between 5 to 10 achieved 70%
- 10 cases for working between 1 to 5 years achieved 80%

- 10 cases for working less than 1 year achieved 100%

The legal domain expert justified the 12.5% as not failures but not related cases have
been calculated accurately because of the work type and because there are errors in

calculating holidays.
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6.3 System Evaluation Based on Entered Previous Cases

We performed an experiment based on 50 previously entered cases to the ontology as
individuals. That means, the cases are already in the knowledge base and we just query

the knowledge base for legal helpful information based on these cases.

Experiment 5: Evaluating the System Through Cases Related to Case Categories,
Articles and Cases Mentioned in the Given Case

The legal domain expert evaluates the second part of the system based on 50 previously
entered cases. A part of the experiment is shown in Figure 6.7. The legal domain expert
evaluates the accuracy of the system in returning the correct legal cases mentioned in
the returned cases and articles. In addition, it returns the articles which may support
the cases in question. It achieved 85% success rate, i.e., 42 cases success out of 50

previously entered cases. Figure 6.15 shows these cases and articles.

2] ) - - - ‘ =
| L sl si¥) o Aol duzd e e
|
a.aill o, LLasl i
165/2013 . -;j.n.c_ti;Lal L
apndll i

1) il 3oy ol B0 Al 38 Jpong 4 o€l luall 3 \N2) il Saally Jeall el g 3 o 200048 Tais Jaelt o503
H14 78/20065 dxldl; o550 e (120) sl il \jiess iy 151,

Aadll _od 5951001 uilgall

law cited no: (120) - 1- L=t 200 200 3 Cilaally VAR 5 45,0 Gkl 2 S e lgie g0 g slis0 1) Jeall ol <ol 13013 1

L L} r

@adll o8 59510 Al LLab

CaselD: (78/2008) - 2000 =7 285 Je=lt o585 3 Jsemall Cron Joall Tl ol Laf 35200 Laosll Glgi 8180 o Jalall Jsemn 5l ol

Article No: (124) - =
Article No: (130) -
II Article No: (129) - <

[

Article NO™ (47) - st 25,830 45 i THS, 450t lH14 Lo Julall 32013 LS alcs

] m 3

Figure (6.15): Retreived Cases and Articles Related to a Given Case
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6.4 Summary

Through the evaluation and experimental results, the domain expert evaluated the
system using 150 test cases. 100 newly entered cases by the domain expert divided
into 4 general subsets of cases. Each subset is used in the evaluation of a number of
labour cases. The first subset included cases related to the work types which are not
covered by the Palestinian labour law, the second subset included cases related to child
employment, the third subset included cases related to female employment and the
fourth included cases related to the end of service benefits. The other 50 test cases
were previously entered in the knowledge base and used to test the ability of system
to retrieve specific labour cases with their related and similar cases and labour law

articles.

Based on these results, the labour legal advice system built based on the legal ontology
is helpful to the worker, the lawyer and the judge. The results can be improved further
if the knowledge base is enriched with more legal cases. The system also can be

superior to existing systems based on store and retrieve operations only.
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Chapter 7

Conclusion and Future Works

In this research, we have developed an ontology-based approach for the derivation of
labour legal advice based on the Palestinian labour domain. We have built a legal
domain ontology based on the various legal law chapters and articles, we have enriched
the ontology with two kinds of individuals in order to create a legal articles and legal

cases.

The ontology and its related knowledge base played an important role in providing
intelligent view over legal information resources and supported the derivation of legal

advice. This is one important contribution of this research.

We have designed a set of SWRL rules based on the Palestinian labour law to support
the derivation of legal advice based on the knowledge based. Therefore, rules have
connected ontology concepts, such as object and data properties, with legal case
information items. Based on these rules, the reasoner has been able to infer legal

advices together with relevant legal articles.

Based on these essential components, we have designed and implemented the labour
law advice system consisting of the user interface, the SWRL Rules, the reasoner, the

legal labour ontology and the knowledge base.

The system, respectively the approach, have been evaluated with the help of an expert
in the labour legal domain using 150 various legal employment cases. The cases have
been divided into two sets; the first set contained 100 cases entered to the system by
the expert and the second set contained 50 cases which we have previously entered as
instances in the knowledge base during the construction and consistency checking of
the ontology. The results showed an 84% overall accuracy of the system in correctly

giving the legal advice.

The main contribution of this research is the ability to semantically derive legal advices
form the Palestinian labour law and its related previous labour cases. This supports the
worker to understand the complex law and get legal advice related to a given new case

giving accuracy and user satisfaction better than traditional methods.
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Success of our proposed system and the accurate results encourage us to look for ways
to cover all aspects of Palestinian labour domain such as extending the ontology with
the rest of the chapters and articles of the labour law, enriching the knowledge base
with more legal cases and be able to answer more types of questions such as
comparative and similarity phrases. This would enable the system to be better tested
and used in practice. The system can be extended to cover other legal domains such as
criminal law and land law and integrating the system with governmental and

institutional systems related to the legal domain.
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APPENDIX A: SWRL RULES

Rulel: case(?p), hasContractType(?p, ?c), swrlb:contains(?c, "=s"), hasAge(?p,
?age), xsd:integer[> 15](?age), xsd:integer[> 5](?exp), xsd:integer[<= 10](?exp),
hasEndWork(?p, ?eyear), hasStartWork(?p, ?syear), swrib:subtract(?exp, ?eyear,
?syear), hasLastRate(?p, ?pounds), swrlb:multiply(?x, ?drate, ?exp, 30),
swrlb:multiply(?y, "0.66" xsd:double, ?x), swrlb:divide(?drate, ?pounds, 30),
swrlb:multiply(?dv, 42, ?drate), swrlb:multiply(?df, 30, ?drate), swrib:add(?tt, ?y,
?dv, ?2df) ->

hasTotal Ammount(?p, ?tt)

Rule2: Labour_Law(?l), case(?r), hasCaseType(?r, ?x), hasarNo(?l, 7n),
hasDescText(?l, ?t), swrlb:contains(?t, ?x), swrlb:stringConcat(?y, "Article No: (",
n, ") -1 2t >

messagel(?r, ?y)

Rule3: case(?p), hasContractType(?p, ?c), swrlb:contains(?c, "s "),
hasCaseType(?p, ?ct), swrlb:contains(?ct, "—w=3"), hasAge(?p, ?7age),
xsd:integer[> 15](?age), xsd:integer[> 5](?exp), xsd:integer[<= 10](?exp),
hasEndWork(?p, ?eyear), hasLastRate(?p, ?pounds), hasStartWork(?p, ?syear),
swrlb:multiply(?x, ?pounds, ?exp), swrlb:multiply(?y, "0.66"~xsd:double, ?x),
swrlb:subtract(?exp, ?eyear, ?syear), swrlb:divide(?drate, ?pounds, 26),
swrlb:multiply(?dv, 28, ?drate), swrlb:multiply(?dd, 17, ?drate, ?exp),
swrlb:multiply(?dc, 7, ?drate, ?exp), swrlb:multiply(?df, 60, ?drate, ?exp),
swrib:add(?tt, ?y, ?df, ?dv, ?dd, ?dc) ->

hasTotal Ammount(?p, ?tt)

Rule4: case(?p), xsd:integer[> 10](?exp), hasEndWork(?p, ?eyear),
hasLastRate(?p, ?pounds), hasStartWork(?p, ?syear), swrlb:multiply(?y, ?pounds,
?exp), swrlb:subtract(?exp, ?eyear, ?syear) ->

hasTotalAmmount(?p, ?y)

Rule5: case(?p), hasAge(?p, ?age), xsd:integer[> 15](?age), xsd:integer[<
5](?exp), hasEndWork(?p, ?eyear), hasLastRate(?p, ?pounds), hasStartWork(?p,
?syear), swrlb:multiply(?x, ?pounds, ?exp), swrib:multiply(?y,
"0.33"Mxsd:double, ?x), swrlb:subtract(?exp, ?eyear, ?syear), swrlb:divide(?drate,
?pounds, 26), swrlb:multiply(?dv, 28, ?drate), swrlb:multiply(?df, 60, ?drate,
?exp), swrib:multiply(?dd, 17, ?drate, ?exp), swrlb:multiply(?dc, 7, ?drate, ?exp),
swrib:add(?tt, ?y, ?dv, ?df, ?dd, ?dc) ->

hasTotal Ammount(?p, ?tt)
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Rule6: case(?r), hasCaseStatus(?r, ?d), swrlb:contains(?d, "false") ->

Reject(?r)

Rule7: case(?r), hasCaseStatus(?r, ?d), swrlb:contains(?d, "true™) ->

Accept(?r)

Rule8: Labour_Law(?l), case(?r), hasCaseType(?r, ?x), hasCodeNo(?l, 7n),
hasCodeText(?l, ?t), hasDecision(?r, ?2d), swrlb:contains(?t, ?x),
swrlb:stringConcat(?y, "Article No: (, ?n, ™) - ", ?t) ->

messagel(?r, ?y)

Rule9: hasCodeNo(?id, ?d), CaseCat(?r), hasCodeText(?id, ?iid),
swrlb:stringConcat(?x, " law cited no: (*, 2d, ) - ", ?iid), lawCited(?r, ?id) ->
message2(?r, ?X)

Rulel0: Labour_Law(?l), case(?r), hasCaseType(?r, ?x), hasCodeNo(?l, ?n),
hasCodeText(?l, ?t), hasDecision(?r, 2d), swrlb:contains(?t, ?x), caseType(?r,
Jee 4Lal), hasCaseStatus(?r, ?s), swrlb:contains(?s, "true"),
swrlb:stringConcat(?advice, " bzl ay 525 e J gandl daladl a4 58l dapaill
Jaadl™) ->

messaged4(?r, ?advice)

Rulell: CaseCat(?r), caseCited(?r, ?id), hasCaselD(?id, ?iid), hasDecision(?id,
2d), swrlb:stringConcat(?x, " CaselD: (", ?iid, ") - ", 2d) ->

message3(?r, ?X)

Rulel2: case(?r), hasCodeText(?r, ?t), hasDecision(?r, ?g), swrlb:contains(?g, "
4.0a") swrlb:contains(?t, " 4ea") ->

message4(?r, ?t)

Rule13: Case(?c), hasAge(?p, ?age), xsd:integer[> 15](?age) -> messagel(?c,
" ke Ausedll (s ag s Jd JulaY1 Jeds Hlat
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APPENDIX B: PART OF OWL Source CODE

@prefix : <http://www.semanticweb.org/afifitech/ontologies/2017/4/untitled-
ontology-32#> .

@prefix owl: <http://www.w3.0rg/2002/07/owl#> .@prefix rdf:
<http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .@prefix xml:
<http://www.w3.0rg/XML/1998/namespace> .@prefix xsd:
<http://www.w3.0rg/2001/XMLSchema#> .@prefix rdfs:
<http://www.w3.0rg/2000/01/rdf-schema#> .@base
<http://www.semanticweb.org/afifitech/ontologies/2017/4/untitled-ontology-32> .
http://www.semanticweb.org/afifitech/ontologies/2017/4/untitled-ontology-32

rdf:type owl:Ontology .

HH A

Object Properties

T R
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#caseCited###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#case Type###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasArNo###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#thasArNom###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasArticle#t##
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasChapter###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasLawtype###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasSection###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#iSEmp###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#isPart###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#is_a###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#is_a_Defenition###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#lawCited<http://www
.semanticweb.org/afifitech/ontologies/2016/5/legal#lawCited>

rdf:type owl:ObjectProperty ;

owl:equivalentProperty
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#related To> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#lawType###
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http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#related To<http://ww
w.semanticweb.org/afifitech/ontologies/2016/5/legal#related To> rdf:type
owl:ObjectProperty ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#work Type###
http://www.w3.0rg/2002/07/owl#topObjectProperty

HHHHHHH R

Data properties

T T R
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#MsCaseCitedDecisio
N#H#
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#MsCaseCited | D###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#QAMsg###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#casep###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasAge<http://www.s
emanticweb.org/afifitech/ontologies/2016/5/legal#hasAge>

rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#person> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasCaseCited<http://

www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasCaseCited>

rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#casep> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasCaselD<http://ww

w.semanticweb.org/afifitech/ontologies/2016/5/legal#hasCasel D>

rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#casep> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasCaseStatus<http://

www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasCaseStatus>

rdf:type owl:DatatypeProperty ;
rdfs:subPropertyOf
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http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasCaseID
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasCaseID
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasCaseStatus
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasCaseStatus

<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#casep> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/leqal#hasCaseType<http://

www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasCaseType>

rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#casep> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasCity<http://www.

semanticweb.org/afifitech/ontologies/2016/5/legal#hasCity>

rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#casep> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasCodeNo###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasCode Text###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasContractType<htt
p://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasContractType>
rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#casep> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasDecision<http://w
ww.semanticweb.org/afifitech/ontologies/2016/5/legal#hasDecision> rdf:type
owl:DatatypeProperty ;

rdfs:subPropertyOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#casep> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasDescText<http://
www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasDescText> rdf:type
owl:DatatypeProperty ;

rdfs:subPropertyOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasLawDet> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasEndWork<http://
www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasEndWork> rdf:type
owl:DatatypeProperty ;

rdfs:subPropertyOf

89


http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasCaseType
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasCaseType
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasCity
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasCity

<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#casep> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasExpY ear<http://w
ww.semanticweb.org/afifitech/ontologies/2016/5/legal#hasExpYear> rdf:type
owl:DatatypeProperty ;

rdfs:subPropertyOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#casep> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasGender<http://ww
w.semanticweb.org/afifitech/ontologies/2016/5/legal#hasGender> rdf:type
owl:DatatypeProperty ;

rdfs:subPropertyOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#person> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasltemNo<http://ww
w.semanticweb.org/afifitech/ontologies/2016/5/legal#hasltemNo> rdf:type
owl:DatatypeProperty ;

rdfs:subPropertyOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasLawDet> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasKeyWords<http://
www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasKeyWords> rdf:type
owl:DatatypeProperty ;

rdfs:subPropertyOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#casep> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasLastRate<http://w
ww.semanticweb.org/afifitech/ontologies/2016/5/legal#hasLastRate> rdf:type
owl:DatatypeProperty ;

rdfs:subPropertyOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#casep> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasLawCited###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasLawDet###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasName<http://ww
w.semanticweb.org/afifitech/ontologies/2016/5/legal#hasName> rdf:type
owl:DatatypeProperty ;

rdfs:subPropertyOf

90



<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#person> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasSessionNo<http://
www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasSessionNo> rdf:type
owl:DatatypeProperty ;

rdfs:subPropertyOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#casep> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasStartWork<http://
www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasStartWork> rdf:type
owl:DatatypeProperty ;

rdfs:subPropertyOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#casep> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasTotal Ammount<h
ttp://lwww.semanticweb.org/afifitech/ontologies/2016/5/legal#hasTotal Ammount>
rdf:type owl:DatatypeProperty ;

rdfs:subPropertyOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#casep> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasVocation<http://w
ww.semanticweb.org/afifitech/ontologies/2016/5/legal#hasVocation> rdf:type
owl:DatatypeProperty ;

rdfs:subPropertyOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#casep> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasWork Type###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasWork TypeOk###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasY ear<http://www.
semanticweb.org/afifitech/ontologies/2016/5/legal#hasYear> rdf:type
owl:DatatypeProperty ;

rdfs:subPropertyOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#casep> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasarNo<http://www.
semanticweb.org/afifitech/ontologies/2016/5/legal#hasarNo> rdf:type
owl:DatatypeProperty ;

rdfs:subPropertyOf
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<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#hasLawDet> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#haslawtype###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#iSExp##
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#message 1###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#message2###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#message3###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#messaged###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#msgGender###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#person###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#wType<http://www.s
emanticweb.org/afifitech/ontologies/2016/5/legal#wType> rdf:type
owl:DatatypeProperty ;

rdfs:subPropertyOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#person> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#— —siai<http://www.
semanticweb.org/afifitech/ontologies/2016/5/legal#— —auai> rdf:type
owl:DatatypeProperty ;

owl:equivalentProperty
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#isadl & 5> ##H#
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#isadll Asisf##
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#issdl & si<http://ww
w.semanticweb.org/afifitech/ontologies/2016/5/legal#ivxdll ¢ s> rdf:type
owl:DatatypeProperty .### http://www.w3.0rg/2002/07/owl#topDataProperty
HHHHHHH B

Classes

HH TR
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#A_B12<http://www.s

emanticweb.org/afifitech/ontologies/2016/5/legal#A_B12> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#AsoolLaw> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#A_B121<http://www.
semanticweb.org/afifitech/ontologies/2016/5/legal#A_B121> rdf:type owl:Class ;
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rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#A_B12> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#A_ar200<http://www
.semanticweb.org/afifitech/ontologies/2016/5/legal#A_ar200> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#A_B121> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Accept<http://www.s
emanticweb.org/afifitech/ontologies/2016/5/legal#Accept> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Case_Status> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Applied<http://www.
semanticweb.org/afifitech/ontologies/2016/5/legal#Applied> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#AppliedRange> ,
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#case> ,
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#worker_type> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#AppliedRange<http://
www.semanticweb.org/afifitech/ontologies/2016/5/legal#AppliedRange> rdf:type
owl:Class .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Area_Of Law<http://
www.semanticweb.org/afifitech/ontologies/2016/5/legal#Area_Of Law> rdf:type
owl:Class .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#AsoolLaw<http://ww
w.semanticweb.org/afifitech/ontologies/2016/5/legal#AsoolLaw> rdf:type

owl:Class ; rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Area_Of Law> ##
#
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Association<http://w
ww.semanticweb.org/afifitech/ontologies/2016/5/legal#Association> rdf:type
owl:Class ; rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#NonNaturalPerson>
H#
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http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B1<http://www.sema
nticweb.org/afifitech/ontologies/2016/5/legal#B1> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Labour_Law> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B10<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#B10> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Labour_Law> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B101<http://www.se
manticweb.org/afifitech/ontologies/2016/5/legal#B101> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B10> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B102<http://www.se
manticweb.org/afifitech/ontologies/2016/5/legal#B102> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B10> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B11<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#B11> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B1> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B12<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#B12> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B1> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B13<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#B13> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B91> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B14<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#B14> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B91> .###
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http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B15<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#B15> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B91> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B16<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#B16> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B91> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B17<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#B17> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B91> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B2<http://www.sema
nticweb.org/afifitech/ontologies/2016/5/legal#B2> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Labour_Law> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B21<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#B21> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B2> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B22<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#B22> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B2> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B3<http://www.sema
nticweb.org/afifitech/ontologies/2016/5/legal#B3> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Labour_Law> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B31<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#B31> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B3> .###
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http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B32<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#B32> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B3> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B33<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#B33> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B3> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B4<http://www.sema
nticweb.org/afifitech/ontologies/2016/5/legal#B4> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Labour_Law> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B41<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#B41> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B4> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B42<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#B42> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B4> #i##
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B43<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#B43> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B4> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B44<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#B44> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B4> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B5<http://www.sema
nticweb.org/afifitech/ontologies/2016/5/legal#B5> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Labour_Law> .###
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http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B51<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#B51> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B5> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B52<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#B52> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B5> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B53<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#B53> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B5> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B54<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#B54> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B5> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B6<http://www.sema
nticweb.org/afifitech/ontologies/2016/5/legal#B6> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Labour_Law> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B61<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#B61> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B6> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B7<http://www.sema
nticweb.org/afifitech/ontologies/2016/5/legal#B7> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Labour_Law> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B71<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#B71> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B7> .###
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http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B8<http://www.sema
nticweb.org/afifitech/ontologies/2016/5/legal#B8> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Labour_Law> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B81<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#B81> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B8> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B9<http://www.sema
nticweb.org/afifitech/ontologies/2016/5/legal#B9> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Labour_Law> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B91<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#B91> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B9> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B911<http://www.se
manticweb.org/afifitech/ontologies/2016/5/legal#B911> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B91> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B9111<http://www.s
emanticweb.org/afifitech/ontologies/2016/5/legal#B9111> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B911> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B9112<http://www.s
emanticweb.org/afifitech/ontologies/2016/5/legal#B9112> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B911> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B9113<http://www.s
emanticweb.org/afifitech/ontologies/2016/5/legal#B9113> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B911> .###
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http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B9114<http://www.s
emanticweb.org/afifitech/ontologies/2016/5/legal#B9114> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B911> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B912<http://www.se
manticweb.org/afifitech/ontologies/2016/5/legal#B912> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B91> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#CaseCat<http://www.
semanticweb.org/afifitech/ontologies/2016/5/legal#CaseCat> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#case> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Case_Status<http://w
ww.semanticweb.org/afifitech/ontologies/2016/5/legal#Case_Status> rdf:type
owl:Class .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#CompaniesUnion<htt
p:/lwww.semanticweb.org/afifitech/ontologies/2016/5/legal#CompaniesUnion>
rdf:type owl:Class ; rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#NonNaturalPerson>
i
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Company<http://ww
w.semanticweb.org/afifitech/ontologies/2016/5/legal#Company> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#NonNaturalPerson>
i
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ConType<http://ww
w.semanticweb.org/afifitech/ontologies/2016/5/legal#ConType> rdf:type owl:Class ;
rdfs:subClassOf

<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#x> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Con_Dur<http://ww
w.semanticweb.org/afifitech/ontologies/2016/5/legal#Con_Dur> rdf:type owl:Class ;
rdfs:subClassOf
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<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#x> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#CooperativeAssociati
on<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#CooperativeAsso
ciation> rdf:type owl:Class ;

rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Association> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Criminal_Law<http://
www.semanticweb.org/afifitech/ontologies/2016/5/legal#Criminal_Law> rdf:type
owl:Class ; rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Area_Of Law> ##
#
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ForeignNGO<http://
www.semanticweb.org/afifitech/ontologies/2016/5/legal#ForeignNGO> rdf:type
owl:Class ; rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Association> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Have_Con<http://ww
w.semanticweb.org/afifitech/ontologies/2016/5/legal#Have_Con> rdf:type
owl:Class ; rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#x> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Labour_Law<http://
www.semanticweb.org/afifitech/ontologies/2016/5/legal#Labour_Law> rdf:type
owl:Class ; rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Area_Of Law> ##
#
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Land_Law<http://ww
w.semanticweb.org/afifitech/ontologies/2016/5/legal#Land_Law> rdf:type
owl:Class ; rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Area_Of Law> ##
#
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#LocaNGO<http://ww
w.semanticweb.org/afifitech/ontologies/2016/5/legal#LocaNGO> rdf:type

owl:Class ; rdfs:subClassOf
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<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Association> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Local Administrative
Commitee<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Local Ad
ministrativeCommitee> rdf:type owl:Class ;

rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#LocalGovernmentU
nit> ##
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#LocalGovernmentUni
t<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#LocalGovernment
Unit> rdf:type owl:Class ;

rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#NonNaturalPerson>
it
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#MunicipalCouncil<ht
tp:/lmwww.semanticweb.org/afifitech/ontologies/2016/5/legal#MunicipalCouncil>
rdf:type owl:Class ;

rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#LocalGovernmentU
nit>
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#NaturalPerson<http://
www.semanticweb.org/afifitech/ontologies/2016/5/legal#NaturalPerson> rdf:type
owl:Class ; rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#legal_person> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#NonNaturalPerson<ht
tp://www.semanticweb.org/afifitech/ontologies/2016/5/legal#NonNaturalPerson>
rdf:type owl:Class ;

rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#legal_person> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#PartnershipCompany
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#PartnershipCompan
y> rdf:type owl:Class ;

rdfs:subClassOf
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<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Company> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Professional Associati
on<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Professional Asso
ciation> rdf:type owl:Class ;

rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#NonNaturalPerson>
HitHt
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Professional Associati
onUnion<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Professiona
IAssociationUnion> rdf:type owl:Class ;

rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#NonNaturalPerson>
it
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Reject<http://www.se
manticweb.org/afifitech/ontologies/2016/5/legal#Reject> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Case_Status> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ShareholdingComany
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ShareholdingComan
y> rdf:type owl:Class ;

rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#Company> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#VillageCouncil<http:/
/www.semanticweb.org/afifitech/ontologies/2016/5/legal#VillageCouncil> rdf:type
owl:Class ; rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#LocalGovernmentU
nit> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#WorkTypes<http://w
ww.semanticweb.org/afifitech/ontologies/2016/5/legal#WorkTypes> rdf:type
owl:Class ; rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#x> ###

http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar1<http://www.sema
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nticweb.org/afifitech/ontologies/2016/5/legal#arl> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B11> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar10<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#ar10> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B21> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar100<http://www.se
manticweb.org/afifitech/ontologies/2016/5/legal#ar100> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B71> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar101<http://www.se
manticweb.org/afifitech/ontologies/2016/5/legal#ar101> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B71> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar102<http://www.se
manticweb.org/afifitech/ontologies/2016/5/legal#ar102> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B71> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar103<http://www.se
manticweb.org/afifitech/ontologies/2016/5/legal#ar103> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B71> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar104<http://www.se
manticweb.org/afifitech/ontologies/2016/5/legal#ar104> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B71> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar105<http://www.se
manticweb.org/afifitech/ontologies/2016/5/legal#ar105> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B71> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar106<http://www.se
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manticweb.org/afifitech/ontologies/2016/5/legal#ar106> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B71> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#arl11<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#ar11> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B21> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar12<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#ar12> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B21> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar13<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#ar13> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B21> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#arl4<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#ar14> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B21> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar15<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#ar15> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B21> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar16<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#ar16> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B21> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#arl7<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#ar17> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B21> .###

http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar18<http://www.sem
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anticweb.org/afifitech/ontologies/2016/5/legal#ar18> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B22> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar19<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#ar19> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B22> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar2<http://www.sema
nticweb.org/afifitech/ontologies/2016/5/legal#ar2> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B12> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar20<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#ar20> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B22> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar21<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#ar21> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B22> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar22<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#ar22> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B22> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar23<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#ar23> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B22> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar24<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#ar24> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B31> .###

http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar25<http://www.sem
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anticweb.org/afifitech/ontologies/2016/5/legal#ar25> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B31> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar26<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#ar26> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B31> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar27<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#ar27> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B31> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar28<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#ar28> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B31> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar29<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#ar29> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B31> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar3<http://www.sema
nticweb.org/afifitech/ontologies/2016/5/legal#ar3> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B12> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar30<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#ar30> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#B31> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ar31<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#ar31> rdf:type owl:Class ;
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#w1<http://www.sema
nticweb.org/afifitech/ontologies/2016/5/legal#w1> rdf:type owl:Class ;
rdfs:subClassOf
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<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#worker_type> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#w2<http://www.sema
nticweb.org/afifitech/ontologies/2016/5/legal#w2> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#worker_type> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#w3<http://www.sema
nticweb.org/afifitech/ontologies/2016/5/legal#w3> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#worker_type> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#wA4<http://www.sema
nticweb.org/afifitech/ontologies/2016/5/legal#w4> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#worker_type> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#w5<http://www.sema
nticweb.org/afifitech/ontologies/2016/5/legal#w5> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#worker_type> ###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#w6<http://www.sema
nticweb.org/afifitech/ontologies/2016/5/legal#w6> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#worker_type> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#w7<http://www.sema
nticweb.org/afifitech/ontologies/2016/5/legal#w7> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#worker_type> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#worker_type<http://w
ww.semanticweb.org/afifitech/ontologies/2016/5/legal#worker_type> rdf:type
owl:Class ; rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#NaturalPerson> .##
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#x<http://www.semant
icweb.org/afifitech/ontologies/2016/5/legal#x> rdf:type owl:Class .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#dl\&iul<http://www.se
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manticweb.org/afifitech/ontologies/2016/5/legal#iin> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#CaseCat> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#t s dlal<http://ww
w.semanticweb.org/afifitech/ontologies/2016/5/legal#J«s _4Lal> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#CaseCat> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal# siual Jac<http://ww
w.semanticweb.org/afifitech/ontologies/2016/5/legal# b=l Jee> rdfitype

owl:Class ; rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#CaseCat> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal# sc s Jec<http://ww
w.semanticweb.org/afifitech/ontologies/2016/5/legal#s=\ws Jec> rdf:type

owl:Class ; rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#CaseCat> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal# siuai Juai<http://ww
w.semanticweb.org/afifitech/ontologies/2016/5/legal# s Jad> rdf:type

owl:Class ;

rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#CaseCat> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#ssi<http://www.sem
anticweb.org/afifitech/ontologies/2016/5/legal#s\.> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#CaseCat> .###
http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#isa “lei<http://www
.semanticweb.org/afifitech/ontologies/2016/5/legal#ie:s 4> rdf:type owl:Class ;
rdfs:subClassOf
<http://www.semanticweb.org/afifitech/ontologies/2016/5/legal#CaseCat> .###
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