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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

524 AHs FE WS Table 12 B]a Astar 9o,
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% dloJ8E RDF, OWLY} 72 25229 %d ddd m
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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).
=R A= GATER 8% NLP x2] A7o] tis) OWL &)
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Sl 7P AFE FYSISI

M. Bruckschen 9] 798 [14]& #5402 HE 2524

T%357] 93 WS AN Sk vk Table 4914 3). 2%
2XE Named Entity Recognition(NER) 2E5-& #-&38to], T
Z3Qt) g WE BARPE A 29 2E FES BE
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of A&tk ¥ ZAIE Precision 79.69%, Recall
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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 5. Legal Sentence Patterns

Pattern # Rule Sentence Pattern
2 Z W3l 2o uak isDefinedBy e 2 FEHE) v Pattern 1 Purpose(=3) HE2 NLo2 FSHOo=2 sict
Pattern 2 “NLs"2t NLo
9] BEHojof d|Fsl= Objects “&3do]E" & o] F2] LprX] Pattern 3 “NLs"0[2f NLo
T,‘j—xo o] %@Io]oﬂ Bﬂﬁ'o}v— sﬂsﬂi %-5]-1:} Pattern 4 Definition (& 2]) NLS% NLo
Pattern 5 NLs"= NLo
Pattern 6 NLo{at¢I A S}
Pattern 7 NLo{NLo1, NLo2, NLo3,...}
g Pattern 8 NLoZH 22
Z200/e°2 o[EH0|2, HAIE T 5 337[B0| ¥y SN | [Datem ® LB
= o o= = - Coior o &
Nole 582 9foto] 44 T F5ol0] feloty ol & L= W Pattern 10 NLod
FFA BFAIO 2 Ha|& Afe L A Emo}[ N . _ 2= _
HehoE Nela e = S8 BRI | Pattern 11 Plan(7) (0I5 "NLoA = oIk #Eh
Y Pattern 12 NLo{3t2IH S}
\[/ Pattern 13 NLoZ o= Hahch
M Pattern 14 NLooll A S&35tojof shet
s il i, Pattern 15 NECEE]
% Pattern 16 2IZE2 NLoo| =11
v \\\ Pattern 17 2|4 &2 NLostct
\ Pattern 18 NLoH ool ¢/
Triple Conversion Rules \ Type 6 NL EF5 2t =2
1 Pattern 19 ol stitoll s st —>
T i Committes NLo{3t2IH S}
' i \\"\ : Pattern 20 (1 43l) Type 6 NL CI& 2 22
, \;/ N ! = At2t —> NLo{stel A&}
o .3 [} =
4 ; 3 P Pattern 21 Type 6 NL &lo|stct —
| st | | peiwe | | o | NLo{steI 5}
; ' : / Type 6 Ctx 2t 59| Atst2
: : - Patiern 22 Aelstl —> NLo{3telH5)
I 2250/g E | isDefinedBy l | tt Pattern 23 NoZoz marct
Pattern 24 ?l2el &7|= NLoez
) ) ) o Pattern 25 Type 6 NLos Atz
Fig. 3. Example of Tripe Conversion of the Definition Rule Pattern 26 Type 6 NLos ZS0l=
Afzte >
Pattern 27 TypeN?_ol\?%(;ilﬁlFi}
WE 2 gele Table 37 2o AZe AR Yehg 56 NLos ZS9E S
B TEY B 2% /1ed Ang guor HF Aoy, | Panem 28 NLo{at2I 5}
- B x| o|Ate| A A
FolA NL{s, o, os}2 Natural Language?| 2= et} Pattern 29 Penalty(# =) NLool&tel 8
. i ) ] ) Pattern 30 NLooO|3te| &Y
ol &}2] si= Subject, o= Object os& ObjectSubjectE 7t Pattern 31 NLoo|Ate] HZ
. 4:L
2 ol Upehith st EAER WE A Fop} g yypg [ Paton s NLooltel &2
L L oo Pattern 33 NL 77 £& o2
X]XO"o‘]——‘—_— OID:] o Eg]v_i Eﬂ?j_' }\] %@017]- %——_] T = 7(] Pattern 34 NL &
BaT st BB WE A FololdA BAelz e 7p [ Paten 59 N T
attern os AlEt =
g BB O X3
s s AT Pattern 37 NLos & <oll=
Table 594 7+ #€¢l W3 Pattern 1 -> E47A, Pattern 38 NLos Atof| 7l =
- Type 6 NLos AfZofAl= —>
Pattern 2~7 -> A4, Pattern 8~14 -> AETA Pattern 39 NLofstel A=)
Pattern 15~24 -> 9193] 714, Pattern 25~35 -> ¥3] 77 Pattern 40 Fine (Tt} 2) Type 6 N{Los I77:|c>o}1|— -
N NLo Sh¢ 'r S}
, Pattern 36~43 -> FE]E 7174, Pattern 44~45 -> A] &} o ] Type 6 NLos AtlA= —>
attern 4 5t =
o ?P‘é, Pattern 46~56 -> W% A% +3< Liepick NLo{oHHAIS }
. o - B _ Pattern 42 NLoEt@l olste| Ief 2
Aoz Hojd THTEENE Eﬂ*i At 2% [Thatem 43 TEAEE E % floh
FHL Table 63 2t} 2 =R gudoz A 71= Pattern 44 Enforcement SZ ¥ NLosHg
- = =6 - = o Pattern 45 date(Alg ) Zxst
v?j_' —E—E]—é :TL'—T'é‘ HHH E(ﬂ 7]‘5‘_} :TL'—'T Ho H= Zﬂo]'ﬁh;}' 3017] Pattern 46 Type 1 NLo
W% e vle) AeE £0lE 7 BA) wet BRaje) [ Paten 47 Tyoe 2 NLo
- - - - Pattern 48 Type 3 NLo
A FAol whet Aal wol7t i we Feltk 8 A Batiomn 49 Tyoo 4 NLo
BEZ u)g] AH $olE uj3g 3o g %ol oS E3 Pattern 50 Type 5(NLo)
- = - - - Pattern 51 Legal Type Type 6 NLo
3Mer EglZo mH A= A5 olul A o 3o 3k 2=
g EelEo] o ARS UehEA ovldew g 5 caen s oo & Neo
3 Pattern 53 Type 7 NLo
Pattern 54 Type 7 NLo:
Pattern 55 Type 8 NLo
Pattern 56 Type 8 NLo:
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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

Chapter Article PRI | Sl item
h graph
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
o] g 464719 3, 72709 HoE T XS H
Forh =4 Aol AME-EE A Hé.% 4 A 3A
o Aojd FFE 1A 54, Ao, AL o 2]
T, Aldgdel #s) Aod & dYS 7|NEeZ Precision,
Recalls 574, 23313tk A8 12 A9 42 193 4

o) EA3A Rgror B, Aol W, e

Jﬂ o
O
0,
=
e
.
<l

2|29 571 & 470 = TP #kol 17, FNo| 37}& Recallo]
0.250 ol2% AE 7HA =k E=&, AE A=
nA o R FoyHA] ¢Fa1, FIHAQl AREA S HFto] 7}
Sk e et 27%17} A8k Recall #ke] 0.832.%
SAEA YA HE AFe A9 13 v 2 P3st
A vyt gl BE o] wEgle] +EH I

A9 3ollM= HA ) FEsel ek Fgo] EAEHA] ekok

U HA % AR, A8 L AT 290 Hed B2}
A 4450 AnzA ¥ og H900, WE A% 7%
Ak wge] FEHIAG. 4 41*1%794 A8, el

A s 4 2 %?%ifﬂl 27, 91903, w3, A

o 49 4

M= %%01 AdEE do] TX o]F7 AAITIE 7ed

’ Aoz Hgw HE FRO H o A e
T4 e B RS 4804 A9 agaE. T ;ﬂ ) 4} 14 s of;? s
N = % L& = ° .
i) ol dleld RA sk ARE shee) we Fa S
. Table 8 4 1, 2, 3, 49 A%e] ¢S FPo 7|
o] Precision®] 100%9l &d&= 1.0¢] %Eﬁi FEARTL B o N ..
23 wolth. WE 14 2 HE ATl dIA Precision
F b 4 AUk o, ge) 43 8 1 2 A9l
1.022 Z4¥d Zaux she JRE BF 2SS 391 &
7I1AIE 28] &4 L3 False Negative 80| 227147} &4
i & gtk o), shelo] ules 4 g5, 488 el
a9k ol Aelsh g A9E NLER 7 2 o3 o e it o B ]
- go| 7 3l = AT}, Recall 5243 A]882
wE oA A7)= FE e —rzﬂi Al ol 1 o E ‘:Jr ﬂf l _]’i on— 7\‘10 1/}?‘25}2] eC'; ; 7—;7L 18
Ao o o,
2,1‘ }7” ,q.tﬂ 7]_ O}q’ UZ]. ILHE']OE 21 ﬁi% —7‘—%0}—-‘5 % “’]’ e ]JJ——l A Zdo = ]‘1‘011_%001] 1 anfan | 0.449]'
- = . 08°l dFse A S vEge R HA Recall 0.91% 1}
WA eJuE olafatr|7t FEUTE HE AT lTete .
o s w2 e ARE YeERL gtk oA HE ASelAY
g, 2, F, 5, B 47 B 98eA gelA, 24zt
oo A "' Recallo] 100%% UoWA The FEEd 3 Piglo] L8f
o Aeg Hgsug sk Tl Aol A mE 2
Ho| TEE|oI). 2471 W&ot} AA True Positive:x 2013707} &ul= A +
w A -
= el AVElx] EEk Axlo] 2=
47 29 AHYFAALG] B BB oA gel mE | o False Negavess SUE SRS K A
L A= o z:— o}o
NE FAo] ZAslolon, B4 FA Ao FAL A 13} 7h €. False Positive= 0712 Abgr 75817 2314 2
HE be] fe) ovw 2. ZOﬂH 7]74]7]_12 ]_—rL 3 H\A EE] J] qg___ ARR
MRk el of3le] mEA BAIR A% A HelsH vd e i T W
o . o . sl Zegtth True Negative®] A3 B8k 57 002 Al 7|17 &
Zqto] EABIGITE wekA £A43 e A= FEEE E
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 [ panajty 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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T FE8A] 2 Agolt)h. 2 2A A A= AoH e o3t
ARt FZ 753 Hol 7] wiitel| oj¢} 2 AnE o
S T ATk 54, e, AE, A143], ¥, FeHE, AE8d
9 HE AT 789 4, X 3 5, Foll FojE Hule F 53
7o, Ao A AHgE SRS 4877} AREE AT

B =R gaidls HES 252X 2 A5 5SS 3,
HES HAY H2ER V)ero] giARt dA g deld] o3|
F9 MAES 7lesta vk webs fEs Jojata, 2ER
A& F53170l &olg ofo|t} wmolA AMEE WS F
f iRl T e Aoot EvlE W AR o
o= HEo] dFE REEZAZ FFIIGT

ZEEAE OWL DL 9 ¢ 44 7Fsdel 71ut
S Fa FEo| /b o FEHHL. FEH 252A
o] A8 A= Precision®] 100%, Recallo] 91%2] v =
< ABE Yz ok 7€ L824 A TF U
H3) =& A3E Holx glom, HFolgte 575 wof
HE 7wke R gy wjite] 7ksek Aot

V. Conclusion

B =no ouAdoz dAF 75 Ade =3
& Fa1 gkato] B gl 7|Wlo® ABox SEEAE A T
3I5th HEe T8 74 54, Ao, AT, 43, 43,
FeiE, AFY, BE AT WA Ze 22ES mjrdE
WAooz T4 dHoz geofsigith gojH dEs vvte g
HE 2E24] A5 75 &3 Precision, Recall 23S 3}
o Precisione 100%, Recall® 91%& ¥ A =& A3¥
AYRE A AN

#d A4 S AFsE E8 FrHE9 7Y s
S Follar, 483t Recall® © &8 24 Ao 7|he
t}, ol et B Wl ) wiEle] AHIsA TR AA
A 2 2495 d& F AN Hdo] A48Hx 2 @
Ae FE3A e o] EAjgt)l, dFoll= A oA
U HE TF s 407 Ao, oz ")
fet A7 Zasi
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