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ABSTRACT

Extracting keywords representing documents is very important because it can be used
for automated services such as document search, classification, recommendation system
as well as quickly transmitting document information. However, when extracting keywords
based on the frequency of words appearing in a web site documents and graph algorithms
based on the co-occurrence of words, the problem of containing various words that are
not related to the topic potentially in the web page structure, There is a difficulty in
extracting the semantic keyword due to the limit of the performance of the Korean tokenizer.
In this paper, we propose a method to select candidate keywords based on semantic simila-
rity, and solve the problem that semantic keyword can not be extracted and the accuracy
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of Korean tokenizer analysis is poor. Finally, we use the technique of extracting final semantic
keywords through filtering process to remove inconsistent keywords. Experimental results
through real web pages of small business show that the performance of the proposed method is
improved by 3452% over the statistical similarity based keyword selection technique. Therefore,
it is confirmed that the performance of extracting keywords from documents is improved
by considering semantic similarity between words and removing inconsistent keywords.

FIE 7= FZ, 71Y9= A¥, Word2Vec, Bl ~E uloly, oud fFALE

Keyword Extraction, Keyword Selection, Word2Vec, Text Mining, Semantic Similarity

i
>,
Ll
=
=3
_O‘L
rlr
N
o
s
Ll
y
i
_O‘L
rlr
o
flo

O
—_

Aol ArE mEA g
gt EAe A, B, FAAA
AMu] 2ol F-&3HA ARE
shtt. AA) A1) 719 e J
£ 98 F838kA &85 9lem[9]
nojrd Fope] el el A T
O ARgE AL SIrH3l.

-

I off off
M Rl fo fb O Mo

Y

)
[>

o
b
o,

Y
T
Lo
N
-
T
fr
>~
>
oo
x
N
o
k)
_;:"_:‘

o Tl o o fLoox nE >
ol lo
mlo _>;
=
A
rir
En)

I
ol
o
i}
&
%0
rir
ofy
ko rfu
ok
k1

o
12
o
o
9_““
>4
o

d
A
=

AHEAE SIAROIE £A419] 7191 =
& Ze Aj7ol| EAM 9 ARE o}
. fAAbol Eoll EAjskE Aub Q1 7]AL

Fo BAE AR A0l LS 9)

o oxl

9 4y
[ 5o i
0 o

rir

L
BB
rt of
o Md
X o

i
=
o,
Lo
ol
s

I

=

fitl

17

Ar)

¥o, N

ok 1o wt o H

o
2
£ =
B
[4 U

o
e
b
S
=]

[¥
st
fr
N
jg
[t
i
of
o
o
i
>
oo Ho
_>§,
i
9,
(o3
o

30
o
[
~ o
N
=)
Mo
=2
N

xS
2
o
)
b E
=
o
tlo
b

[
o
f
rlr
Sl
ok

1 X
%0,
x
RS
N

_,4
o
o,
o

4 ol )y
6
il
td
il

Y
_\:Hl
£
1 ko

[
v
i
Sl
X
o,
N
o,
[
Gl
H
i
_0|L
N
o X9
2 B

i
=2
e
)
ol
on

rir

L
n @ ok
o fo mZ
ro

offl

>
I o e X
>

)

[t

g | "

1
~
-
b
N
10

O

fE e
i

ok
oM.

o Hdo o
Sl
X
1o mly
N
:&

[
N
i

"

N

o
%0,
o
Eg
>~
RS
[m
s
o
2
4
BN

]
<Title>, <Menu>, <Header> E|1 &
3 Holgli= elv g
ey e Ao FA% 3
= Yo dol g mgaaL ol
or A 7IYES FEE A
YEshn QA ek 719t %

Aol wha,

2
o o
=

-
M
°
=)
J
N
jﬁ o
2 = o
Mo E @ ol R o> rlf o

e Ho
A,
rr
ME oXx

o
Hox
°
N
ofh ™
o ofl
b %
flo M
L
k%
o2 oX
— & o
ox o
[}
-
o o
™=
oo 2 2,

~
ML
1%
N
>
>,
[
=
At to,
:?L_“

lo ot

1 2
ol
o
2

o
>
)
o
fitl
td
oy
2,
=)
tlo
ofrl
L A e & ofp
froax

rot
ht)
N
N
32,
o
b
ot
N
Mo
o 1x
=
IS

=2
=
e
S
2
i3
o
)
[
R
2>
off
il
Me ofd



Word2Vec 7188l 2w FAL=E 123 fAtelE J]19= A9 71 85

offil= A 1 do] ofHtH17] 1H B ¥ AR, YAIE TA oA Tojo] HARI LS
4 TA A S F3l Gao]A] TAlollA on 7o R FEee EOY 3, E4, dol
A2l 719 =5 FEshed ofelwol AT & 54 A< Wy F1toll Embeddingd}”]
ol9} e EAE 437 8] A =8kt 213 Word Embedding #4, AA, Aol E
HIA 2 855 58 71915 F50] diFEaL 8 Aol A Tofo] AWM ES e o8 FEE ¢
o} A& kol FHdlolE 9] A¥} Fh(label) ALelE 223 = e gl ©@olE AAS)
& gl Asto] Shgele e wehd, HiA = aLouE 71 =R Wiletr] 98k 7]9 = A
52 A7 ghlabel)s WA 53814 ;i g g 74 nputo R Hdee $RI|E F A
ot WS Eeti0l 18 BRE B2 d9E W Sl FRII=E AlAS] Sl dH
o] A7t} H]goll HollA F&4Q1 A= S5 HHE T3l AL 719=E FEIH
7IHke] 7191E & Aol HFeka stk B =Y 7S vE s Ak Al 27l A
Wen et al[19]9] d5-ellA= H]A| %= 3] 71& Aol tisiA Ak, Al 3l A AR
Hke] Word2Vee S AME3te] 7]E9] 4] 719l oigk GAE W85 Argith Al 473
o Zd3 dojER 7E 1YZE &3t A Ajte R4 719 35 s Pl
71 EE FE39 2™, Hu et al.[4]¢] Aol & BEAS dEota rpA o R A 57l
A= HIA & ShE7ake] REl) Aol A ol A ARS Vst
o] FERES 71ke] TF-IDF 7)H 2 2571
Hol A A== 2228 218 A (Logistic
Regression)& &-8&3lo] 7|9 =8 FE33th 2. IH A+
SHAINE o] 9 e VIHES FEH A 479
FARS SHEHA] Fetla dHAd fle 719 19 e &3 pEw 7|EATE A2 W
=5 AA A Fabe ZA ] At 2ol W} <Table 1>3} 20] 298 4= glrk
whEpA] =R A WA ouE o] § 71Ee] AFolA = EA9] F8 7NHEE =
FE T FR7IY=E9 J¥} Word at7] 918l thst 7 Ee] A HU dE
Embedding 225 &3l W% fFAHE 7]9He =01[10, 18]9] Aol = dofo] FA =AW
TR 7IEE dugtomy 7]E Ao T AL 2o & 7 2A 28 MRS A
AE A Felja 7A7]9] Aeido] Wojx= 88 (Co-occurrence Matrix) 2} A5 4 18X
AR FALS WESA S 7197t F RdS B3 79 =E FEH
e TAEES slAdsitt) w2k HF HEE Cho and Lee[2]= LDA 7]1%S 53+ 549
HAE B3l EA9 Aol gl 9 =E A 71958 e PHES Adstdt 9
AAs L 71 E 35 oo A T 4 A A9} fALEE A 1Y EE T H 7)Y
= ouA FAIEE 183 719 s 5 7Y c2 AEsla, TH 7|9 eE A Al
< AlRtgtk o590 T4 G5 o] &t TAEE BVt

>
=2
i
N
it
rlo

[
)
=
)
N

e
)
fitl
—LI
rkﬂ
i)
o,



86 TmHAAYES A A23H A2z

(Table 1) Previous Research Related on Keyword Extraction

Analysis Methods Feature Considered References
Word Co-occurrence, Hierarchical Graph Model [18]
Word Co-occurrence [10]
Modified TF-IDF, Word Co-occurrence [6, 71
- ; Frequency

Modified TF-IDF, Social Network [13]
LDA (2]

Modified Text Rank [16]
Text Rank Model, Word2Vec [19]
TF-IDF, Graph Model, Word2Vec Semanticity [1]

TF-IDF, Logistic Regression, Word2Vec

(4]
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(Figure 2) Word Embedding Model for “LCD”
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¥ Y, Yy - Y Y

X, 0211 0.381 0.687 — 0434 0549

X, 0512 0.222 0.349 - 0.721 0432

X3 0.811 0.633 0.189 - 0218 0.351

argmax Sim(X, Yy) if the Similarity between
{ X,ad ¥, > Thresholds d
- 0 otherwise
X, | Sim(X,Yy |Sim(XpYs) | Sim(X,.¥s) - | Sim(XpY) Sim(Xp,Ym)
Xo | Sim(Xp¥y) | Sim(XpY2) | Sim(Xy ¥3) = | Sim(XpY) Sim(XyYm)

(Figure 3) Examples of Keyword Selection based on Semantic Similarity
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Input : SetofZ
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Begin keyword index a,b = 1
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End if

If Yyrg # Yy, sim (Yyr,Yyr,) < Thresholds h
score =0
Until length of [
End

(Figure 4) Proposed Filtering Algorithm
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(Figure 5) Proposed Methods
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(Table 2) Dataset for Words Embed-

ding Model
Corpus Documents | Number of Document
Wikipidia 395,937
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(Table 3) Improved Ratio of Perfor-
mance Compared to «, 8, v

B—Method ~v~Method
10.06% 33 | 34.52% &

= AYES et 1A rgte] 039 4
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= 1997Y, Negatived] 71+ 8071 et
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(Figure 7) Precision Result and Numbers of Extracted Keywords Under Thresholds
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(Table 4) Examples of the Selected Keywords by Using the Proposed Methods
for Company Web Sites(Bold and Underline Means Correct Keywords)
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