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Abstract

Professional knowledge such as legal information is commonly not accessible or cannot be easily

understood by the public. By using the legal ontology which is previously established, the legal

information retrieval based on ontology is to use for the information retrieval. In this paper, we

propose the matters required for the design and develop of the framework for the legal information

retrieval based on ontology. The framework is composed of the query conversion engine of SPARQL

base for query to OWL ontology and user query type engine and return value refinement engine and

web interface engine. The framework does the role as the infrastructure which retrieval the legal

ontology effectually and which it serves and can be used in the semantic legal information retrieval

service.
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[I. Related Works

1. The Difference between OWL and RDB
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Table 1. Comparison of OWL and RDB
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2. Method of SPARQL Query
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SELECT ?X ?Y1 ?Y2 ?Y3
WHERE {
?7X rdf:type decree:Act .
?X decree:Act_Name ?Y1.
?X decree:Enforcement_Date ?Y2.
7X decree:Date_Of_Promulgation ?Y3.

Fig. 1. Example of SPARQL Qeury
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Table 2. Types of Semantic Web Framework
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Fig. 2. Thesaurus Search Screen of Korea Legislation
Research Institute
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Table 3. Object Properties Relationship of Legal Schema
Ontology

# | Mol =0 =%

1 HE hasAct HE

2 HE hasPrecedent ke

3 ey hasAdministrativeRule ERSEvES
4 HE hasSelfGoverment ApR|H
5 o relatedAct HE

6 | relatedEnforcementDecree Al
7 e relatedEnforcementRule Al E|

1.2 Legal Domain Ontology

WE 9o LERA) WhE 19 59 ge 1gER
& gltk WE 270k LERAGNA WY et
2EEAY WE AS SHa HAE EHaE T
3

e
o o I

¢

Hy

HAAZS Yt 2A 209 9] Fag 7
P4 Zeissh A a4 Feee WE BARYY

& 7 %Vé%ﬂ }B‘CH ez 39 FYsEe 54, 4

-

2| 3L

%o,
o

p

r
[e

A%, 94, e, gLt e PEZNE ¥
S e N
goe] Qlivlat: Mg 2RoENY Y 14 A g
EQES Fol, o], BHo] FU F3, 75 BrHI12].

2. Legal Information Retrieval Engine
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Fig. 6. The Structure of the Legal Information Retrieval
Engine
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SELECT ?law ?an ?ed ?dp ?np ?rd
WHERE {
?law rdf:type decree:Act .
?law decree:Act_Name ?an.
?law decree:Enforcement_Date ?ed.
?law decree:Date_Of_Promulgation ?dp.
?law decree:Act_No ?np.
?law decree:Relationship_Department ?rd
FILTER regex(?law, "&=&");

}

Fig. 8. Example of Transformation of SPARQL Query
based on Law
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Table 5. List of Information by Regulation
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V. Experiments

1. Example of the Legal Information Retrieval
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PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX decree:
<http://dss.ssu.ac.kr/complete/ontologies/2014/8/Korea_Decree#

>
PREFIX law1:

<http://dss.ssu.ac.kr/complete/ontologies/2014/8/Korea_Decree/L
awl#>

SELECT ?law ?head ?contents

WHERE {
?law rdf:type decree:Act.
?head decree:rule ?contents

Fig. 11. Example of SPARQL Transformation of Q1

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX decree:
<http://dss.ssu.ac.kr/complete/ontologies/2014/8/Korea_Decree#

>
PREFIX law1:
<http://dss.ssu.ac.kr/complete/ontologies/2014/8/Korea_Decree/L
awl#>

SELECT ?purpose ?term ?define

WHERE {
?law rdf:type decree:Act.
?law law1:isPurposeTo ?purpose.
?term owl:isDefineBy ?define

}

Fig. 12. Example of SPARQL Transformation of Q2

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#t>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX decree:
<http://dss.ssu.ac.kr/complete/ontologies/2014/8/Korea_Decree#
>

PREFIX law1:
<http://dss.ssu.ac.kr/complete/ontologies/2014/8/Korea_Decree/L
awl#>

SELECT ?committeeName ?chairMan ?number ?list
?deliberation

WHERE {
?committee lawl:committeeName ?committeeName.
?committee lawl:chairPerson ?chairMan.
?committee lawl:committeeNumber ?number.
?committee lawl:eligibilityCommittee ?list
?committee lawl:deliberation ?deliberation

}

Fig. 13. Example of SPARQL Transformation of Q3

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX decree:
<http://dss.ssu.ac.kr/complete/ontologies/2014/8/Korea_Decree#
>

PREFIX law1:
<http://dss.ssu.ac.kr/complete/ontologies/2014/8/Korea_Decree/L
awl#>

SELECT ?p ?f

WHERE {
?p rdf:itype decree:Penalty.
?f rdf:type decree:Fine N
FILTER regex(?p , "&&" || »f "&&")
}

Fig. 14. Example of SPARQL Transformation of Q4

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>

PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schemat>

PREFIX decree:
<http://dss.ssu.ac.kr/complete/ontologies/2014/8/Korea_Decree#>
PREFIX law1:
<http://dss.ssu.ac.kr/complete/ontologies/2014/8/Korea_Decree/Law1#>

SELECT ?penalty ?fine ?penaltyRegulations
WHERE {
?p rdf:itype decree:Penalty.
?f rdf:type decree:Fine.
?p lawl:penaltyAbove ?penalty.
?p lawl:penaltyBelow ?penalty.
?p lawl:penaltyBelow ?penaltyRegulations
?f lawl:fine ?fine_ N
FILTER regex(?p,"3&" || »f ,"|&")

Fig. 15. Example of SPARQL Transformation of Q5

PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX owl: <http://www.w3.0rg/2002/07/owl#>

PREFIX xsd: <http://www.w3.0rg/2001/XMLSchema#>

PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX decree:
<http://dss.ssu.ac.kr/complete/ontologies/2014/8/Korea_Decree#

>
PREFIX law1:
<http://dss.ssu.ac.kr/complete/ontologies/2014/8/Korea_Decree/L
awl#>

SELECT ?term
WHERE {

?law law1l:rule ?rule.

?rule lawl:ruleContents ?x.

?x lawl:hasSubParagraph ?y.

?y lawl:seProvision ?keyword.

?y lawl:seProvision ?term o

FILTER regex(?rule, "O{#H 2| F&7|7t" &&
?keyword, "EHO{ A", "Q|m et OfH")

}

Fig. 16. Example of SPARQL Transformation of Q6

2. Implementation Framework
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Fig. 17. The Structure of the Framework
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Fig. 19. Screen of OWL Ontology Construction

i

e —

ko Doctenia

a9 218 7EE WE LERAC ¢ 7)uke SlEF o] AR
HE AR A SRR E Aol = 9l $ U Ay}
& A3 st W] FaL gtk Adbe A EERY
o el E3EE Aol L, ‘
Bl o3 9155 YERTh ‘=
HEEo] WAL A7 AU
YT FEYR Fo] wiA o AHR
AN A= a9 7oA A iE
2t &3}
3 Ak A= o] YR o] oF 2
whalo] Avtoln TP o] %
SPARQL #9] #o 2 s A4H} A
g NY9es 207 7)|9=e) BAE W
AEES A9 A4S T3l FE38t] )Y A

EjHjo) 2 QXS Fell Al Ztgleto] Eds)

ki
it
=
off
o2
o
i
-

e

=

of
—_ EE‘
b H
[R=Aec)

od E
ot K
X2
ui

“‘nqm

i
o
=

o
o
S

g
=
o
>

T~

e
N
=
o
il
>
K
oy
ol
e
=51
.

ol yo
1= {o

&

i Eoo
[

W <

o 12

L

® e e I
ol

rO,

(= oft &

oL

f

o

1=

e, e
N

f

o

1z

22

N
FE ™
2

T
o
e
K
i
o 2
%

lo

o8 localhost " @ e =
Law Semantic Retrieval
|sne==

2014.01.28

2014.7.20

123338 =

=k BT

Fig. 21. Screen of Web Interface

3. Evaluations
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Table 6. Comparison of Legal Retrieval Framework
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