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F HI°lEZ, 20%E H2E H°olHZ 3t Alg
< TR
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(Table 1) Number of Data for Training and Testing

Category Attribute Number of Train Data Number of Test Data
A 731 183
Y 601 151

A AR SRR 384 96
A 457 115
2714 255 64
T 744 186
ek 909 228

e AR Sl 155 39
= 959 240
2] 956 239
2y 2,202 551
=49 13,666 3,417

B R A4 6,724 1,681
=37 10,222 2,556
A 13,237 3310
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(Table 2) Experimental Results of CRF and Bi-LSTM-CRF

CRF Bi-LSTM-CRF
Category Attribute
Precision Recall F1 Precision Recall F1
FEA 0.7980 0.9454 0.8429 0.7574 0.9672 0.8147
THY 0.8918 0.9868 0.9227 0.9029 0.9931 0.9326
T3 HE ER=Eo0 0.9375 0.9479 0.9410 0.9743 1.0000 0.9809
B 0.5102 0.9652 0.6364 0.6477 0.9545 0.7379
2714 0.5938 0.6094 0.5990 0.6797 0.7031 0.6875
T/ 0.8235 0.9194 0.8548 0.7773 0.8280 0.7934
g 0.7405 0.7939 0.7572 0.3039 0.3256 0.3109
st R st el 0.7073 0.8205 0.7410 0.8846 0.9744 0.9137
=7} 0.8874 0.9375 0.9015 0.8812 0.9583 0.9036
AA 0.3754 0.7350 0.4640 0.6716 0.8987 0.7378
iy 0.6543 0.6724 0.6594 0.6679 0.7536 0.6962
=l 0.5036 0.9871 0.6636 0.9463 1.0000 0.9655
Pl AR =47 0.7063 0.8252 0.7087 0.7660 0.9412 0.8215
=2 0.8048 0.9789 0.8523 0.8741 0.9956 0.9083
24 0.8935 0.8856 0.8760 0.8455 0.9050 0.8614
& tisto] @Ak AgEo] & Ao i3t A AMche
= Figure 6>9} o] P Yt} o] B =2 Yonsei University -
A AU Pel dAE2E G F ; "
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7] w27 wele) Aol7h whe Aol
9lo] Hg Ao AT FF ol # o
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<Table 3>& 853 R E £48 o= & = 18858 A Ef,_fﬁ o| Doyt
10138 AT ETD
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3 22 3 el tel 7P =2 dse

(Figure 6) Establish Attribute of University Category
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(Table 3) Experimental Results by Value Type

Value Type Korean Number English Chinese Date Address
Precision 0.80 0.94 0.70 0.86 0.74 0.69
Hol3 glow, FEsfelol B ol DAL B4 THHT olF B3 Ao BAZRE A4S
B Ao e ABS BYLS L 5 Yk ol FE9 A 5 gon, AL Fa) B =Rl
QA AFE AT Lol A% R A/ WY F b AdeE o] AnHom A4S FEY 4
A ZRe] gelo] 71218 Ao BerHh Aee ZHIAT. EH WA Aul2E Fa)
23 f83A 289 5 e BY olg B
P ol §FOZA Aol e Tl whe}
. 42 9 sis o A" 25 s et 283 Al =
gE dAs] 2o o JoH, B} WE A4
UEAs 7lee] ddx A HZ A4l o] o]29] F5o] Jhsd Zo® AdHn =3 T
2o ek Bodst T840 HAF wopxa ol S8 AHHolae AT JAFAT 297 5 o
Aw Aol AE TEHIE e A Be g8 Hopld ALgAele] 2 o)ST(Question
el AS WA S Agolth olAF £ Answering e 9T 7% A4 0 2H gl A
AL dsty] fe & =2olAes ZIASESe ool ts AR SHe L AASH] A% &
ojg3l Ao HiERRE AYg FE3} How &gd g Utk AT Ao
AAHo] =8 = B s Wi Wi Al 282 e AYe FFs] Ash el H)
sttt oIS Hsl f7IFYote] dxubaAE oJHE FHste] TR WE gAY
o] g3to] St HlolHE WEA FEE A9 AREARe] Ao Aol7t A ET o] & A4
F8S AAs] A B4 & A4 F2 ool met skl e Fol AAEHA A
ARt 24e 127] 9% A9 24 B, 4 ol2gk Aol oA AtH WS L& A
T RO BRE 284S des 44 A G FoI X A Auo]20) Frzo] whe} Ado] &
A FE8h A B Aol x T e MERH AXNS PS¢ JenE By a3
As JHoz A FE e AL F A Aol H A= F5o] e Jlom
=% A2 vpA 9o g RDF FE o] EgE 7+ BRIt
z2 Heshs 2AdS AX HFTAA A4l B =ToA ALY HHES 2o 2
2 P E ek o]y AL FFE B 7] fEiAE 2 U ASE FF A e
& o] &) T BMAERH AR @S stk A WAs dibEd BME R S
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Abstract

Knowledge Extraction Methodology and Framework
from Wikipedia Articles for Construction of
Knowledge-Base

JaeHun Kim* - Myungjin Lee**

Development of technologies in artificial intelligence has been rapidly increasing with the Fourth
Industrial Revolution, and researches related to Al have been actively conducted in a variety of fields such
as autonomous vehicles, natural language processing, and robotics. These researches have been focused on
solving cognitive problems such as learning and problem solving related to human intelligence from the
1950s. The field of artificial intelligence has achieved more technological advance than ever, due to recent
interest in technology and research on various algorithms. The knowledge-based system is a sub-domain
of artificial intelligence, and it aims to enable artificial intelligence agents to make decisions by using
machine-readable and processible knowledge constructed from complex and informal human knowledge and
rules in various fields. A knowledge base is used to optimize information collection, organization, and
retrieval, and recently it is used with statistical artificial intelligence such as machine learning. Recently,
the purpose of the knowledge base is to express, publish, and share knowledge on the web by describing
and connecting web resources such as pages and data. These knowledge bases are used for intelligent
processing in various fields of artificial intelligence such as question answering system of the smart speaker.
However, building a useful knowledge base is a time-consuming task and still requires a lot of effort of
the experts. In recent years, many kinds of research and technologies of knowledge based artificial
intelligence use DBpedia that is one of the biggest knowledge base aiming to extract structured content
from the various information of Wikipedia. DBpedia contains various information extracted from Wikipedia
such as a title, categories, and links, but the most useful knowledge is from infobox of Wikipedia that
presents a summary of some unifying aspect created by users. These knowledge are created by the mapping

rule between infobox structures and DBpedia ontology schema defined in DBpedia Extraction Framework.
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In this way, DBpedia can expect high reliability in terms of accuracy of knowledge by using the method
of generating knowledge from semi-structured infobox data created by users. However, since only about
50% of all wiki pages contain infobox in Korean Wikipedia, DBpedia has limitations in term of knowledge
scalability. This paper proposes a method to extract knowledge from text documents according to the
ontology schema using machine learning. In order to demonstrate the appropriateness of this method, we
explain a knowledge extraction model according to the DBpedia ontology schema by learning Wikipedia
infoboxes. Our knowledge extraction model consists of three steps, document classification as ontology
classes, proper sentence classification to extract triples, and value selection and transformation into RDF
triple structure. The structure of Wikipedia infobox are defined as infobox templates that provide
standardized information across related articles, and DBpedia ontology schema can be mapped these infobox
templates. Based on these mapping relations, we classify the input document according to infobox
categories which means ontology classes. After determining the classification of the input document, we
classify the appropriate sentence according to attributes belonging to the classification. Finally, we extract
knowledge from sentences that are classified as appropriate, and we convert knowledge into a form of
triples. In order to train models, we generated training data set from Wikipedia dump using a method to
add BIO tags to sentences, so we trained about 200 classes and about 2,500 relations for extracting
knowledge. Furthermore, we evaluated comparative experiments of CRF and Bi-LSTM-CRF for the
knowledge extraction process. Through this proposed process, it is possible to utilize structured knowledge
by extracting knowledge according to the ontology schema from text documents. In addition, this
methodology can significantly reduce the effort of the experts to construct instances according to the

ontology schema.

Key Words : Deep learning, Artificial Intelligence, Ontology, Knowledge base, Knowledge extraction
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