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Effective Thematic Words Extraction from a Book
using Compound Noun Phrase Synthesis Method

Hee-Jeong Ahn*, Kee-Won Kim™*, Seung-Hoon Kim***

Abstract

Most of online bookstores are providing a user with the bibliographic book information rather than
the concrete information such as thematic words and atmosphere. Especially, thematic words help a
user to understand books and cast a wide net. In this paper, we propose an efficient extraction
method of thematic words from book text by applying the compound noun and noun phrase synthetic
method. The compound nouns represent the characteristics of a book in more detail than single
nouns. The proposed method extracts the thematic word from book text by recognizing two types of
noun phrases, such as a single noun and a compound noun combined with single nouns. The
recognized single nouns, compound nouns, and noun phrases are calculated through TF-IDF weights
and extracted as main words. In addition, this paper suggests a method to calculate the frequency of
subject, object, and other roles separately, not just the sum of the frequencies of all nouns in the
TF-IDF calculation method. Experiments is carried out in the field of economic management, and
thematic word extraction verification is conducted through survey and book search. Thus, 9 out of
the 10 experimental results used in this study indicate that the thematic word extracted by the
proposed method is more effective in understanding the content. Also, it is confirmed that the

thematic word extracted by the proposed method has a better book search result.
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1. Recognition of noun and noun phrase
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g ge) ®A FAlo] 5L AL ol & e Bae
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Table 1. Recognition Patterns
Korean
Type Pattern Swmsle
Coméﬁ?nd noun+noun S E({el]=]
noun+"“ "+noun dlolef atold
Noun "
phrase noun+Gen|t!ye olzte| kf
postposition tag+* “+noun

A4S I3 AHE = FARE AbSskE FElA 470 w
2} #Fo]7} itk Table 2+ ¢ JEl& #4)7] 5 o 2
AHEEE Shs(HanNanum) FEl4 #471[12]'9F ‘2
(KKM) @elia #4171[13]'9 B58Ar 9 87 AL H
el Table 2914 nepe A4 1 A
Ab jeme B A ZAL NNGE gyl HAL JKGE 3
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Table 2. Common noun and Genitive postposition tag

Type HanNanum KKMA
ncp
Common noun NNG
ncn
Genitive postposition tag jcm JKG
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pattern?
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Combine the
noun phrase

Fig. 2. Flow Chart of Synthesis of Compound Noun
Phrase

2. Weighting method
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Table 3. Definition of Notation

Symbol Description
tf,_g _ Term frequencY of houn A -used as the
b subject in text j
tf‘-’. Term frequency of noun ¢ used as the
v object in text j
tf€ _ Term frequency of noun ¢ not used as the
J subject and the object in text j
dfl- Document Frequency of noun 7 in text set
w; ; Weight of noun % in text j
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Table 4. 'Noun' and 'Object' Tag

Role Type HanNanum KKMA
Nominative case )
. jcs JKS
proposition
Subject
ubj Complemenltellry case icc JKC
proposition
Auxiliary particle jxc JX
Object | Objective proposition jco JKO
V. Experiment
2 RolA] AlGke B wAlel WA g PEe 48
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1. Result of experiment
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Table 5. The Result of Korean Thematic Word Extraction

of 'Earn a year salary by investing 20 mil won in
auction'
ol o
as e gorex | i | U | | i
Zoj 65 45 224 | 0.006388
P E=wd 42 36 52 0.004167
AE 7 49 206 | 0.003501
M4 Kt 71 12 66 | 0.003233
Zof F X} 9 9 34 | 0.003127
SHEERL 67 8 14 0.002285
Zoi Al EH 10 6 52 0.002207
FS4 47 77 55 | 0.002135
Zojs 8 8 31 0.002114
A7} 37 14 37 0.001882
LA 20008 02 A ¥ AuEAY e Ao & A
A3E e, 7S Tl gARE o] 83 Al =
T o B AR AuE, ARy, A, el g
RS #§52 5 vk alld =Ae] A Al 758 5 A%
o] ZZujFAtel]l thEh W82 HaL 371 ol ulEAr el g
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745 71 TF-IDFellA] F&8 880 ‘F7h & =olA] Aloket
WA o Aggk Ao e A9 FA R FEHA &2 s
gelgk 4= 9l
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Table 6. Comparison of Korean Thematic Word
Extraction Result
200022 3 atof|
o2 BE ZojTx} FA Z2} s o
TF-IDF Proposed TF-IDF Proposed
Zoj Zoj 7} F4]
AE HojEA =4 FAEXL
L e FAEX | oSN
a7t M AL 5= =
Ml KA Zof F X} ZHF ZHF
SN LhEt R} z 7|25 24
= ZojA| = AF A&
L SEu Az SX7|¢
T Zome | F=opzat AE
CIR=s 27t HaEf sl
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2. Verification of thematic words extraction
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Table 7. Part of Korean Thematic Word List
Book Thematic Words
FIH FA, FARX, B, 3AHF, MFE, F
tZet Hah AUEEXIAL o=
A

CIxtelel &24d, &4, HEZ, olo|x], =&, 2

Sio,
2k, Cixfelel o4k, ofo|HE|E|, C[Xtel A,

B 7 °*T9_}

ClXtel, 2, FHUE, ®ME, ofolHEE, =
Hl&tA ) CIRO|L, =%, o|o|X|, Z2AMA

AN, SoloIS, i, XIFexIE, S
A, E7|, £AtMY, 2R ER|, XAL X
c 2x
AABM, SR NI, fAEE, £
HAEM, RpAL, of AbEA, oM, 7|X), B
sitfolef, shE, HlolE ooy, lolH,
=E=33 ﬂmHﬁE{ﬂmH¢+XF“EEM
D | ®H, clolg Alztst
uihlolef, ololel, 72, olold, Zale=, 3t
&, Melyy, ez, ¥, oYy
tol%, 254, dojolte, MAE, BxE
A7}, SHZO|Al, FE, ofmiE, 2l2dy
E | 254 dolx, 254 A1, =23 »3, 8

N8, EXASA, Al AIIFEY
BI AZAlL N x|

1—’F1ICH U HS

109 QECZOIIE N2
QO OimE YT, MHS, 2E, 2 25, Uik, WM, 297, 254

2 T E| HE, TS OFbE, A, HATE S5, (1A

O uzora,zy
6l

Fig. 3. Part of Survey

2.2 Survey result

AR 2 =7 #do] gle digh 2 dukl, F 35%
2 AAste] 35m0] $HE3ALE Table 82 =4 10H
o gigk SEAESY AReltt. A 109 F 99o] ¥ =i

:

el
Mg wbx] 3t g fo] mA9 Ag o
FAlo] MEZL J3F HAL Bl AR o] F
o oF 17% A% A AEEA o= 7]1E BHE o] &3
Aol NE F s =49 A& dAsh=

U B2 AEs v Ao motdr) o] #AHS F5 E
A&, Fol, BAojd gt 7k AFE NE F s
2 od¥in

Table 8. Selection Ratio of Each Book

Book A B © D E
1 70.6% | 60.0% | 35.3% | 61.8% 51.4%
2 23.5% | 31.4% | 52.9% | 17.6% 31.4%
3 5.9% 8.6% 11.8% | 20.6% 171%
Total 100% 100% 100% 100% 100%
Book F G H | J
1 71.4% | 58.8% | 74.3% | 71.4% 57.1%
2 171% | 26.5% | 22.9% | 17.1% 22.9%
3 11.4% | 14.7% 2.9% 11.4% 20.0%
Total 100% 100% 100% 100% 100%

(1—-Proposed method 2-Existing method 3—Abstention)

2.3 Verification of thematic words using Google
%%a&%%ﬁfﬂ5%1H¥4u%-34ﬂ0itrvm

=A o B

H FAlER 73@“—3— -s}oq sﬂw quy = H—]aﬂi 7m_th]

& AP ARG 4 504 F, T2 EAGIA
11902 20179 1€ 239 Hays}ai)

L J)RA) MA| ARE XFe 7| AN} 3y BT
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-l 7Fgstet18].

BE AN 229 FAE T 49 3/4E /A As)
1om, Table 9= AAol AH&E FAlo] g]l=Eoth. A4 4
g A, B oA Ade Ao R FEE Ao 2 Mg
A7t TF-IDFS AM A¥ &Hun A4 25 28 &
Q& 4 k. Table 10904 2 4 QIe], B4 38E A1)
& RE A B =R IS A8 A} B 98
UER ATh

Table 9. List of Korean Thematic Word used in Book
Search
Book TF-IDF Proposed method
1 w, dellx7|, &3 L, H3, o] =HHE|X|
2 otEtE, W&, MAH= WEotH, 2, 2=
Esl2t HELlE G ZEH
3 | ome, Fu, Fumgs | SUE SEES FH
Ao, 2™ ot M
4 Zoj, wal, Rt bR E
_ - 8l ofol|ef, oo|&f
StS. m}st ' '
5 tlolE, shE, ZHsxt ol 2hextS
=1 =
6 sicolef, clolgl, ofoly ﬁHIOIEit,I o+:., tflo| &
tol'd
7 YEM HEY HE HE HEY, HE
g =R xS mAAE o X, o5dA,
S Als, A== CERE
9 Zof, H4&E, sX Zdof, &, 5%
10 Hob oy Uzl URol, SSAEX]
’ Aol £ X}
1 six DA Z2u ﬂ%%,;i%x AlE,
=8 =

Table 10. Ranking Result of Book Search

Ranking of search results

Book TE-IDF Proposed

method
1 1 1
2 3 1
3 2 4
4 1 2
5 11 2
6 3 2
7 1 1
8 1 1
9 4 4
10 32 1
11 7 1
Average 6 2

V. Conclusions
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w4 MiES] FAlo] FES A BF BAke

o} mAo], 71

A2 Akl

=

[\}
(@)
3
(@]
S
R

>
>
L
lo,
i
rlo

GFole B4 £ 2
AGHEE Fol, B1jolol 3k e
2 9 Qs A9 5
o o §3to] fAPEA 2

= 20 = o
A FHE HE T Us

PO
(o
fru

REFERENCES

[1] H. Shin, U. Yun, and K. H. Ryu, "Efficient Blog Retrieval
System by Topic-based Weighting," Journal of the Korea
Society of Computer and Information, Vol. 15, No. 4,
pp.1-9, Apr. 2010.

[2] S. Lee and H. J. Kim, "Keyword Extraction from News
Corpus using Modified TF-IDF," The Jounal of Society
for e-Business Studies, Vol. 44, No. 4, pp.59-73, Nov.
22009.

[3] S. H. Han, "A Study on Keyword Extraction From a Single
Document Using Term Clustering," Journal of the Korean
Society for Library and Information Science, Vol. 44, No.
3, pp.1565-173, Aug. 2010.

[4] H. J. Ahn, G. H. Choi, and S. H. Kim, "Thematic Word

Extraction from Book Based on Keyword Weighting

Method," Proceedings of the Korean Society of Computer

Information Conference, Vol. 23, No. 1, pp.19-22, Jan.

2015.

J. Cho and E. Paek, "Performance Improvements in

Keyphrase Extraction via Candidate Phrase Selection

Based on Natural Language Processing Techniques,"

Korean Institute of Information Scientists and Engineers,

Vol. 40, pp.729-731, Nov. 2013.

[6] E. S. You, G. H. Choi, and S. H. Kim. "Study on Extraction
of Keywords Using TF-IDF and Text Structure of Novels,"



Effective Thematic Words Extraction from a Book using Compound Noun Phrase Synthesis Method 113

Journal of the Korea Society of Computer and Information,
Vol. 20, No. 2, pp.121-129, Feb. 2015.

[7] H. Won, M. Park and G. Lee, "Integrated Indexing Method
using Compound Noun Segmentation and Noun Phrase
Synthesis," Journal of KISS : Software and Applications,
Vol. 27, No. 1, pp84-95, Jan. 2000.

[8] K. Son and S. Lee, "Weighting Methods for compound
Nouns in Patent Retrieval System," Korean Institute of
Information Scientists and Engineers, Vol.31, Issue 1,
pp.895-897, Apr. 2004.

[9] C. E. Park, B. Ryu, and S.B. Kim, "A Segmentation Method
of Compound Nouns Using Syllable Preference," Journal
of Korea Multimedia Society, Vol. 9, No. 2, pp151-159,
Feb. 2006.

[10] M. H. Cho and D. H. Jeong, "A Method Of Compound
Noun Phrase Indexing for Resolving Syntactic
Diversity," The Journal of the Korea Contents
Association, Vol. 11, No. 3, pp.467-476, Mar. 2011.

[11] S. S. Kang, H. Lee, S. H. Son, G. C. Hong, and B. J.
Moon, "Term Weighting Method by Postposition and
Compound Noun Recognition," Korean Institute of
Information Scientists and Engineers, Vol. 28, No. 2,
pp.196-198, Oct. 2001.

[12] HANNANUM, http://semanticweb.kaist.ac.kr/hannanu
m/

[13] KKMA, http://kkma.snu.ac.kr/

[14] H. B. Lim, "Discourse-pragmatic notion of topic and
syntactic analysis in Korea,", Seoul National University
Press, 2007.

[15] Y. Jun, "On 'i/ka' as a Topic Marker," Discourse and
Cognition, Vol. 16, No. 3, pp.217-238. Dec. 2009.

[16] D. H. Pak, "How to analyse and teach Korean specific
particles ‘i/ka’ and ‘eul/leul’," Foreign languages
education. Vol. 14 No. 2, Jun. 2007.

[17] . S. Choe and Y. M. Chung. "A Study on an Automatic
Summarization System Using Verb-Based Sentence
Patterns," Journal of the Korean Society for Information
Management, Vol. 18. No. 4, pp.37-55. Dec. 2001.

[18] Google Books, https://books.google.co.kr/

Authors

Hee-Jeong Ahn received the B.S degree
in Multimedia Engineering from
Dankook University, Korea, in 2015
and M.S degree in Computer Science
from Dankook University, Korea,

in 2017, She is interested in Natural Language

Processing, Text Mining, Data Analytics, etc.

received his Ph.D.

degree in Computer Engineering from

Kee-Won  Kim

| 7 Iy Kyungpook National University in 2006,

G
o

‘;. assistant professor of Dept. of Applied

Computer Engineering, Dankook University, Korea. His

Republic of Korea. Currently, he is an

current research interests are cryptography, VLSI,
network security, data mining, etc.

Seung-Hoon Kim received his Ph.D.

degree in Computer Science and
Engineering from Pohang University of
Science and Technology (POSTECH),

Korea in 1998.

Dr. Kim is currently a professor of Dept. of Applied

Computer Engineering, Dankook University, Korea
since 2001. From 1989 to 1990 he was a member of
technical staff in Electronics and Telecommunications
Research Institute(ETRI), Taejon, Korea. From 1991 to
1993 he was a member of technical staff in POSDATA,
Seoul, Korea. His current research interests include
distributed

data computing and networking, IoT,

systems, etc.



