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Abstract

The information related to legislation is massive, and it takes much time and effort to manually

build the legislation ontology. Thus, studies on

machine-based automated building methods are

underway. However, the studies to automatically construct such systems focus on using TBox

construction, and those based on automated ABox construction, which corresponds to instances,

theoretical systems and data building cases, has not yet been sufficiently developed. Therefore, this

paper suggests using a semi-automatic ABox construction method based on sentence patterns to

automatically build the ontology for the legislation of the Republic of Korea. Precision and Recall

experiments were conducted to further discuss the performance of the suggested method. These

experiments provide a comparison between the manual classification, and the triples built by the

machines of the legal information by assessing the corresponding numerical values.

Legal
Semantic Web, Ontology Engineering

» Keyword: Semi-automatic Construction,
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[I. Related Work

2.1 Automatic Ontology Construction
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Table 1. Comparison of the Semi-automatic Ontology
Construction Methods

Knowledge base TBox construction ABox construction

Structured data Unstructured data
Database, XML
Schema, HTML

English

Type of data

Form of data Plain Text

Language English

Extraction of the
meanings of data,
Statistical base,
NLP

DB schema to
ontology mapping
rules

Research field

ABox A5 5 Y HelEz e €v)g olsfst,
Fo9 NS 5 2 BA TR} 52 B PH0 APl
o Aol Ae] @ veldnt 4L 7| ES] A BUS Fel =
wele] w5 WS Al Austel FEsIok ek,

;

2.2 Extraction of the Meanings of Unstructured Data
HA4Y dolHZEE 2E2AE A5 FE37] s Wy

E& Table 2& Wws|A Aysia Jet[10].

Table 2. Comparison of the Semi-automatic Ontology
Construction Methods for Unstructured Data

Construction Type Method

Measurement of the indexes of similarity
between the concepts by measuring the
frequency within the documents using
TF-IDF algorithms

Statistical Base

Tagging the parts of speech through an
analysis of the morphemes, structure
analysis, and use of statistical techniques

NLP Base

Sentence Pattern
Base

Extraction of the main concepts using
pre—defined rules

DB schema to

. Extraction of the meanings of data,
ontology mapping

Statistical base, NLP

rules
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2.3 Comparison with existing research
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Table 3. Example of Semantic Patterns

<Plant Part> <Becomes.Verb> <Color>
Grain turns to yellow
Leaf changes to brown

R.  Witte < 29[13]2& 71¥9 GATE(General

Architecture for Text Engineering) o] OWL <&24 +
o] 7Fs e XS A7, eS¢ Ao tHTable 4004 2).
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M. Bruckschen 9] 798 [14]& #5402 HE 2524
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Table 4. Comparison of the Proposed Method with
Existing Research of the Semi-automatic Ontology
Construction
1 2 3 4 5
Lagiua English English English English Korean
Domai Agricult Person Legislati | Legislati | Legislatio
n ure on on n
Type Unstruct | Unstruct | Unstruct | Unstruct Unstruct
of
ured ured ured ured ured
Data
Buildin NLP,
g Patterns Mg‘r']‘fé” NLP | Statistic Pa,\f;”’
Method Y S
Instanc Semi-a Semi- Semi-a Semi-a Semi-
e ) ) ) ) )
utomati | automati | utomati utomati automati
Genera
; c c c c c
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[Il. Legal Ontology Construction
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3.1 Building the Legal Knowledge Base
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(Legal Schema)
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Legal Knowledgebase
(OWLDL)
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Sentence Patterns
(NL : Type6 ~NL1, NL2)

Triple Conversion Rules
(Subject — Predicate - Object)

Fig. 1. Relationship of Construction of the Legal
Knowledge base
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3.2 Definition of Legal Sentence Patterns
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Table 6. Triple Conversion Rules V. Experiment
Rule # Pattern # Subject Predicate Object
Rue 1 | Patter 1 ap k'aW:'SPo“rposeT NLo 4.1 Experimental Environment
Rule o | Pattern 2, rdfs:isDefinedB Ao HeE LEZ & A4S BAE7] Y Al o
3, 4,5 y - - -
Pattern 6 NLs NLo 3 FEow TEHE WE EEY o 7l o) sl
Rule 3 ’ kllaw:kindOf = . ..
uie 7 2 T3 W EgZo 5 =A35l9 Precision, Recall 2
Rule 4 Pattegrﬂ 8, klaw:minister S-S 733},
Rule 5 Pattern 10 P klaw:year
Rule 6 Pattern 11 (71|a§r:) klaw:planType NLo
Rule 7 | Pattern 12 - klaw:include
Rule 8 Pattern 13 klaw:plndicator
Rule 9 Pattern 14 klaw:notice
Rule 10 | Pattern 15 Klaw:committee
Name
Rule 11 Pattern klaw:chairPeso
ue 16, 17 n
Committee | klaw:committee
Rule 12 | Pattern 18 (sl 213]) Number NLo TN
o s | o e
- — - Fig. 4. The Experimental Conditions Diagrams
Rule 14 Pattern klaw:deliberatio
u 21, 22 n
Rule 15 | Pattern 23 klaw:cIndicator Fig. 4% ¥ =Fox Ags zA9 tlolojz:s vyehdl
klaw:termCom
fule 16 | Patiem 24 mittee Rolut. tholoj1glel EAH 7te] Sjvi gt 2t
Pattern . TP T el — 2} 7 A - w
: rue Positi = A 71A 7} gko z
Rule 17 | 25, 26, % k'aglgf::r:yje' NLos ) ( ue ositive B Fesk 717 Ak st el
27, 28 g3 75E WE B
‘prisonL .. I
Rule 18 | Pattern 29 klam(;rirk')so(z; ab FP (False Positive) = AF-2 L&31A] ekkA|qt, 7] A7}
p—— Z3 WE EgZo 2 oAlslx] et Ax
Rule 19 | Pattern 30 klav‘(’)gﬁg:{'-ab TEe HE EglEe ¢, 9454 )\_1_ &S ]
NawiponaltyAD NLo FN (False Negative) = AFgh2 F&5AARE 7| A7} 53}
Rule 20 | Pattern 31 ’ - . -
A e WY Evlde) £ AuoR o3® dag ¥ 4%
L klaw: ItyBel .
Rule 21 | Pattern 32 NLos anpena tvBe TN (True Negative) = AFHe 53814 29kar, 71A1%
TR S 2 W EeEe & A4 Al 98 A 2
Rule 22 | Pattern 33 Es -
ule klaw:penaltyRe a2 *F A5
gulations N
Rule 23 Pattern 34 T A quﬂk] /\}—9—% Precision, Recall -8— E]—%I’/]- {:}q—
Rule 24 | Pattern 35 = ..
Pattemn (1) Precision = TP / (TP+FP)
Rule 25 | S0 o0 sjepg | MawiineRelew |y o (2) Recall = TP / (TP+EN)
40, 41 Precision (&3] #5548 ¥4 EgE9 4 / 7|47 +
Rule 26 | Pattern 42 NLj”:F% =3 98] EfZY )7} 91, Recalle (AFs] 7325 HE
NLos klaw:fine XM= - =
Rule 27 | Pattern 43 251 Eﬂ%«] T Agoz :rL‘—'TQ W Eﬂ_é_’-_‘/] )7F Sk
Rule 28 Pattern 44 Alst klaw:proclamati N-T'L—O;\TZL—% /\E]?é'\g_‘ ]’ ]’] fﬂ 131% uEE 7]'X] ;1(‘5351“:} Tabe 7
Rule 29 | Pattern 45 on OE,“ S Ad g4S Yehditl. FollA Ex (Experiment)= 23S
Eu:e 2(1) Eattem 11(73 Ppe 12 L= Ao R Zoja] gt} AF 19 HELS ‘TR uEW
ule attern ype
AE] 9= ¢ 122 2 7)-2 5 mEe A
Rule 32 | Pattern 48 Type 3 Klaw:rule °]al[19], A9 2= AHFAkelo] 3k & o201, A
Rule 33 | Pattern 49 Type 4 ;j 3& ‘37]._%57_ 4%74%_1;1 :%1—% g_l %Aa]oﬂ y‘:}@_ %%’0]1
Rule 34 | Pattern 50 Type 5 _ — _
ol AlE 4= ‘ol AH’e v = 7]— /\16-]0
Rule 35 Pattern 51 Type 6 klaw:siProvision NLo [21]7 1:1]-7(] A== 4= O:] d =] ]EH22] ﬁoﬂj‘11_ -4
Rule 36 | Pattern 52 klaw:siKeyword HE AF9 H(Chapter), Z(Article), ¥H(Paragraph), &
klaw:seProvisio - -
Rule 37 | Pattem 53 | N (Subparagraph), &(Item)2] /=5 YeRt), sj2isfor & 7
Rule 38 | Pattern 54 klaw:seKeyword Z9] &0 Ay} EHrhe= 3yt 37 v B F£E AHAstn
Rule 39 | Pattern 55 klaw:eProvision
T 8 010 96 o} 2= o)
Rule 40 | Pattern 56 ype Klaw:eKeyword MEE =T O
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Table 7. Experimental Environment

. Paragra Subpara .
Chapter Article hg P grapph item
Ex 1 14 181 458 464 72
Ex 2 5 28 67 50 3
Ex 3 4 21 44 43 0
Ex 4 7 26 57 52 2

4.2 Experimental Results

e 19 ‘ERIEWS 14719 A3} 181709 =&, 45870
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Table 8. Experimental Results
Defined | U s e d .
Type Pattern Pattern Precision Recall FN TP FP TN
Purpose 1 1 1.0 0.44 5 4 0 0
Definition 6 6 1.0 0.92 7 85 0 0
Plan 7 7 1.0 0.90 4 27 0 0
L e g a | | Committee 10 9 1.0 0.98 1 45 0 0
Provisions [ ponajty 11 8 1.0 0.93 16 198 0 0
Fine 8 7 1.0 1.0 0 52 0 0
Enforcement o 5 10 0.8 ’ 4 0 0
Date
Chapter 1 1 1.0 1.0 0 30 0 0
Article 1 1 1.0 1.0 0 256 0 0
Legal
Hierarchy Paragraph 2 2 1.0 1.0 0 626 0 0
Subparagraph 2 2 1.0 1.0 0 609 0 0
item 2 2 1.0 1.0 0 77 0 0
Total 53 48 1.0 0.91 34 2013 0 0
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V. Conclusion
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