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ABSTRACT

A study on cluster label selection

using blog structural feature information.

Seungmin Han

Advisor : Prof. Pankoo Kim Ph.D.
Department of Software Convergence
Engineering

Graduate School of Industry Technology

Convergence, Chosun University

Document clustering is used in various clusters as the amount of data in
a document type is increased by grouping similar documents into clusters
through appearance frequency or characteristics of the keywords included
in the document. Labels on these clusters help users to understand the
meaning of the document cluster and help to understand the relationship
between each document cluster. Therefore, it is necessary to have a label that
covers the meaning of the cluster and can express the characteristics. Also, it
1s used in various fields such as blogs as well as documents. However, blogs
have a problem that it is difficult to select a representative label that can
express the meaning of each cluster generated as a result of clustering
because the information is widened as a lot of information is produced in real
time due to its characteristics.

Therefore, in this paper, we select the representative label that can
cover the whole contents by expressing the characteristics of the cluster
through the problem that it is difficult to select the representative label of
the cluster due to a large amount of data due to the nature of the blog.
First, we collect the title, body, and tags of a blog, extract only nouns, and

generate a candidate keyword set through keyword normalization and
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specific location keyword weights. The generated candidate keyword set is
generated by selecting the semantic association label with the cluster using
the FP-growth algorithm. In this way, the performance of the
representative label selection method which does not utilize the existing
specific weight is improved, and the representative label of the blogs
cluster for the specific search is determined and proved to be provided to

the user.
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(1% 31]1& 912 Au A= AFAe] Fu F9E 1ET FP-growth L]
olg3 B ZejzE #ol A tha) Adss Azw Tzl
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FP - growth
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Ujc
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[ otolsl elers AHat |
| =3ole | [ @z amez=o |
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=8 7|9 B EEEEEEEE T
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4% W, £A@ dolgEe FARE F
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Fn 79E 3%

B oA AL HE HolBe Sl A FR AU ATL Ao B
o 2 AYE FTS A4S 98 HolEE FAsha, Holdel td 74 719
= A ol gl tiEl ) &do

c

J
Wy

1. 3l

10

TR 719EE FE7] AAAs 9A FHT dolHdAA EEa% BERES
AAstL ot RS FE517] A AAg HFAHo] dasit, A 2
E Avo] A (Tokenizing), &89 A A (Stopword), FAF Bl (Part-Of-Speech Taggin

g), WA FZ(Noun Extraction)®] GAIE AAH F& & + .

(1) EFYo]H (Tokenizing)
A Hge A GAJ Edveld S &8 WA a9 == 54 J9EE

[e)
7102 Ure AL 9uidig I ZEAJEoA HA J|Yso I B2
HolHE F33 BE "dAeEES R 3 24 B3y BE HAE Ayo]

28HE V)F0 R Edyve| RS £yt
ofgf o [ 3-1]2 B2 AEANA ETve]R S 3 Aot

[% 3-1] AAg 34 - E31}0]H

21 A%

g | AT AN FRe AEER 2% olop) FAx "dEus
Jﬁ% Qlele. AEWL3| 7L Aeh FEEHA Yoz A Fo
0¥ woll gzl I E A HAFYH
A% AL B ATFHE 8F olopy] FAt "AEutws)
Eajelq | lEls

el .
tl| o] E AZets]7E dejy TEsiA el ® HAstd o 99
ur
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2) B8 AA (Stopword)

Egole ofd G E MEsd do F B8 gREE o8&ty Y E
BoE AAANZT. E&ols AA <zlo] HolEHo]2~E Al w FAsHE =
TALS orjsty, =9 A EFEAE LTI AL HE, oF] o] E&
o= Hjdo. ovk AA Aoy} F=X3 A ZA AT Tolrt FAEA
7] W&o & % At 23] [E 32| T Efo] YAEE HoFT,

[ 3-2] gt=o] &&o] Y2E
Ko]77 K7]—77 Km];\i,, ‘011}\1,7 ‘011,7 Ko]77 Ko]q-7 K‘0477 K%,, K%, quﬂ],, K}\177 KEq_,, ‘E’,
E}\i’, Kq_,, ‘:]—l]—,, K‘QE,, Kﬂ,,, Kﬂ—j—",, Kok77 Ko]—77 ‘Oq’, Ko]77 Ko]oq77 ‘O]/\‘IO#’, ‘U‘I—Lq—l%’,
K_S_]V——’, ‘o]tq’, K%l_,, K—Q‘, KT:,, K%,, ‘HEi, ‘EHEi, ‘OE.B}_E%’ ‘U]—Xl, ‘U‘I—Xﬁ’
X]—, Kok, Koku]‘i7 ‘14—, KOé%l_,, Kb9‘.7%1/§7 K\_4.7%1/§7 K}\Hiq], “:, KO]‘:,, Kd]‘:,, ‘U}—
L Oeler, ', W b me), B CCEA, o]EA), hJ, Hup, ol

‘}\HFE_OH, ‘015’7 ‘_11“'/\'

7F, fokzel’, ‘oAl

A, faejstey’, folglstel’, ey, RARY, ‘shAIRY, ‘1

G, A, meb aemE, U, R, S YL HTW, An

A, R, @R, Ty oR, optE),

[ 3-3] A8 A4 - &8 AA
=21 UE
A3k A TR AEFTHR 25 oo FAE "AEuE]"
Edue]d | <lde
dolgl | AEusdsrt deju dadA AU AAstd T 99 &
o dele w3 g A HAZUH
8ol | T A 38 ZEEH &F olopy] A ATurEd dEud
1A 3 4o o= AHY AAsd T 99 o A W]
— 16 —

Collection @ chosun




£ AL B2 oy Y4B Eaold @i, SFEASH @ol
Bgo) Y2EE Ea Eafold HolEdl td Uee Bgo AADT
[ 331 E8o] 2AEE ojgste] Eaujold dolEd td B8o] AAH

[ 3-4] POS(Part—-Of-Speech) Tagger

NC HEA NN TAF

NCP Aed B4 NNC FTA
NCPA | FZ4 BHA NNO A=At
NCPS | 4 4 PV At

NCN HlA & AL PVD A &~
NCR 29 AL PVG it FAb
NQ aLfr AR PA 8
NQPA | A PAD A A LA
NQPB | °l& PAA 3% F8A
NQPC | “A+ol& PX nzgd
NQQ 71 Ef -t F DE

NB o= HA MM BRI

NBU o914 o EH AL MMD | A #FA
NBS HIT91d &AL MMA | 4% &34
NBN vk A o] AL MA BAL

NP 8 A MAD A FA
NPP Q1 o v A} MAJ HE FA
NPD A A g AR MAG At FAL
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[£ 3491 SlASe] FA Bl OF Fehz B4 Ash: [F 351% B8 o
]_

ehd % glon], O At FA, BEHAL BA 5 Oe FASC] 24 He
e FAF S Ak
[ 3-5] AAE F4 - FAF 674
220 9F
Bgol | W@ A Fm AEF 8F o] FA AEvYs AENY
AA 8 A g E dEHY ANEE F od 2 de W)

(F3/PA), (BAYNC), (F2/NC), (AEFH]/NC), (2&F/NO),
= g7 (e]oF7]1/NC), (F=AI/NC), (A&d=3]/NC), (A&8t+3]/NC), (&

Zl/PV), (F=/NC), (S1EY/NC), (HA/NC), (F/NC), (9/NN),
(2/NB), (E/NO), (&8/PV), (¥t&3]/NC)

(4) WA & (None Extraction)
Axe] HAe] wAg PA F22 FA BA A oA FEAL FA
At 3, HWAF 'NC, 'NCR’, 'NQ’, 'NQPA’, 'NQPB’, ‘NP, ‘NP, 'NPD’
=3 BARES FESE olfre Ao S 2E9 s 23T
gol&S AAs] A FA T HAVE A4 ZE 29 HolEs

917) WEolth. [& 361 AXY Ao HFAo SaH Aotk

off ot
tlo o

rr

)

rr

b
et
sk
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[ 3-6] AAe 34 - WA 53

B2 9%

(F3/PA), (BAYNC), (F2/NC), (AEFH]/NC), (L&F/NO),
289 (e]oF7]/NC), (F=AI/NC), (A&d=3]/NC), (A&8k3]/NC), (&
A A 2/PV), (F=/NC), (IHY/NC), (HA/NC), (F/NC), (9/NN),
(€/NB), (E/NO), (&8/PV), (¥}&3]/NC)

A}

ey | O ER AT, 87 2 2
TR, A, AN, 3, T, 0

2. IIAE JI=SX

s Fodth 719E Al e

+ 71¥9 TF-IDF €385 ¥yt 820 279 4y

zZt B2 BEvit gd27] g, £ BEE W 459 TF &
TS

LA 7] ot

2

A A58 Urol g A7e o
N9E AEA @e A

_19_

Collection @ chosun



J9ese 221 02 J9cud o ety AuEe =
£ AQAT. G714 B4 gAY 221 £A0) AR, BE A F
Ao EeEo] G AUE, AT AFF PIE Tk 54 Kol g s}

23 ghol Ae tg 4 3% 2o

freq(wi, D) + freq(wi, D, L)
Zfre(J(wp D) (2)

TFy; (w;) =

Z3kEo A& 719 E, AHEAE ARE B 23E 719 =9 s YRt
AP 9= weol el 54 Aol mE 7tEA e dvste TF, (w)s 99
A W 719E w,el 28 =S freq(w, D)9t B4 949 dE 719 HlEs
freq(w, D, L) B2 SIS
2 ghe At

ALgS A HEH o2 TF-IDF W34S A
M5tk IDFE 984 HES 911318}13%, o7k #A4 A el dol7t £4 F
Eiy ZH3EAS eIt dA EA F 2FstE dojo W
55 95 A #oE, I FoE AMTOEN Fho] T3 AR F 7] WE

HA
o] e U & AA EA4Y & N/ 30

3 2o
N_

IDF(w,) = log —— o)

4 st 4 (3)011A1 FoQ 22 #SS Eshel TEDE W34S ANE
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C. FP-growth &i2]&<S o] &3 #HolE A4

B dolMes 4 S 2FH 9rrt = o
T o] th3t FP-treeE AT A A FEdoF Bk & HolA AdF3
tlolgl Alell thet +XH 7|HE s Tl FP-trees AL dF FHES F2

st Wl el 7le’

FH
)
o
e
filo
r>~
ox
off
o
N
do
=CI)L_11
X
rlr
r]I.

FP-growth ¥12]52 FP-treette 3 dlolE F2° dlolElE A A3tk F
© ofoldl IHe] Fad FHo} d=E HolH e 9

Al &3kt

of Eetstal & ofeldlvith RITEE Attste= Aotk aga el 7z ofoldl
o e B IRl Ha AAE o)l ole]dEW FEITh Ha AA
=& otold o] =okE wElolE Hel wigel i HoE KsiH, A& AA
E =302 AAJnd ofol’l M=y} 39 o) Eddte ofold HJFe FE3)

Zoltk. F WA, A& AAEE T FFH oboldS2 MLEE V|FoE U

gk g 2ERQl F|tH ol E(header table)s AT HIAEE 7|FOoR

=)
= R

Yabe AR 498 EAAHL o §3tE ot MAETL 2L ofoldoe] B
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A A, 7 weE ofoldle] o g3 wMEE A frh w
oF o]d EdAMe] o) AHE wEo} e 0B s ofeldlo] F7t HE A
SUF o] 8L 713 ofoldlo] F7} HE AS A2E

[) =
oo HUEE ZU7HAIZIT FP-treeol Ao A3 713
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e

2211 2812
YEE EWNMP Hlo[E| & E|O[S
S ASHE, =3 5
%E]l 01'5 = |
= 224y 3
=212 0g 05, o5 0= 3
£273 0= ASZH| 3
o Z{SHIELS A
EI Dgl li
%§14 qlﬂ: ; | = 3
§T'__H =
01|_|I == | 01|E 5
22715 ZASFH|
2, A4
%EJG 01'5 E__‘ |
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[18 349t 22 AAAHR] Y Holds ZstE= FP-trees A SH Hrh

FP-treeE &3l 1 dd-& S5t A 23S F2T o AT
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FP-tree A4 Fol A% 722 W ofoldl AFL FFohw, AW A2 L F
28] SN e ol R Hake| ololMoRRE HA9 et EeE @
MA@, 223 sige] wEE AR st =AY AW Wo|xE A4 =
. ol AR A W] AT o g3t Ha AXNEE WESE AR A )

2 AR 9 183 o] A"

3707F At E= 3/99 AAEE
= A AE MRt 1

btk @] ER] ARl sl Al4tste Aol obd FHH)

At Et 283 7]Fe] HE 8- AlA

3, Ha AAEE BESHA RIE wE AEFUE AABL olHB BHPoR
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v. 43 % Hr}

oA ) 2EYS o] g3te] HoHES FHT o

A. Hlolg 3

£ AoAs B A7 Agd 221 doHse FHs A ke )
3ot B2 HolHES FH57] 9sIA Pythond ol&3te] A%, BE, B
£ #gse e e 2 AR YEd 4 ol

@ R 21 T2EQ I F& susit s 22 EXE Y9
H

5—, B1el ol B 84E FHol HY SAEW FHte] YiE oY
A

[ 41]2 B2 WY A, &8 BHI1E5S F83817]1 #13 Python IZE&olH,
A 7195 tig B2 X2EE HMSt ddE E27 HolH 50000 E
skt
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[% 4-1] B2 dele &5 2=

import sys
from bs4 import BeautifulSoup
import urllib.request

from urllib.parse import quote

TARGET_URL_BEOFRE_PAGE_NUM = "http://section.blog.naver.com/sub/SearchB
log.nhn?type=post"
TARGET_URL_BEOFRE_KEYWORD = "&option.keyword="

# =23 AA oA SR AlFdd Fa" B2 28 T4 Wole]
def get_link_from_news_title(page_num, URL, output_file):
for i in range(page_num):
current_page_num = 1 + %50
position = URL.index('=")
URL_with_page_num = URL[: position+1] + str(current_page_num) W
+ URL[position+ 1 :]
source_code_from_URL = urllib.request.urlopen(URL_with_page_num)
soup = BeautifulSoup(source_code_from_URL, 'Ixml', from_encoding="utf-8")
for title in soup.find_all('p’, 'tit"):
title_link = title.select('a")
post_URL = title_link[0]['href']
get_text(post_URL. output_file)

# 52 BE U8 o197
def get_text(URL, output_file):
source_code_from_url = urllib.request.urlopen(URL)
soup = BeautifulSoup(source_code_from_url, 'Ixml', from_encoding="'utf-8")
content_of_post = soup.select('div.post_txt")
for item in content_of_post:
string_item = str(item.find_all(text=True))

output_file.write(string_item)

_29_

Collection @ chosun



B. Hlolg Al

B AoMes B dFddA 753 dold Aol thate] A
23 Z2EA FHF dolEe 7= sl 54 A
E &3 ol 23}

T B2 HolHoA $R FYEE F
ettt TR, (w)E B2 BEE U J19=89 T

13

&3] A8 712

B doly A&
= 7IHE THSA]
g%, =3, 5 719 = ¢S FP-growt

S8 i dolEe AT

o] TF TF, (w,) TF,; (w,) DF TF— IDF(w;)
Azus] 6 0.055 3.055 18 54.99
of B] - - 2 0.018 2.018 24 48.432
of & 4 0.036 1.036 28 29.228
of & 3 0.027 1.027 16 16.432
AFE 4 0.036 1.009 12 12.108
- 1 0.009 1.018 10 10.18
A 2 0.018 1.018 2 2.036
] 2 0.018 0.018 22 0.396
H] & 3 0.027 0.027 6 0.162
o g+ 2 0.018 0.018 8 0.144
of 1] 21 - 2 0.018 0.018 8 0.144
A 3 0.018 0.018 6 0.108
AR AT 2 0.018 0.018 4 0.072
Al 2 0.018 0.018 4 0.072
14 3 0.018 0.018 2 0.036
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2. ¢ A2 0|28 HE dIo|I=2 &3
T5H $H 719 JEES T3 FP-growth €18FLS o] &35t HA AA=E
E AAstY dF 73 E& AAATY HAE AAEE AL9A AAHst= A wek A
T TR Fob YgoA zto]E HAY ultA XA EE goFstA WAAIZD R
A Ao Q&Y WHIlE Yetda, AAE 7P Ags H4& AR Ze met
A FH2EHo g gE dHolES AAHSAT
[ 4-3] ‘A& Hx AA =] W3l uE AT
0.1 0.2 0.3 0.4 0.5 0.6 0.7
AE S 1 0.7333 | 0.6667 0.5 0.1667 | 0.1667 | 0.1667
AeE 0.5455 | 0.6143 0.9 0.6 0.5 1 1
F-score 0.7059 | 0.6680 | 0.7660 | 0.5455 | 0.25 | 0.2857 | 0.2857
[3E 4-4] ‘o]A}Y HAa AR Wsld wE AP
0.1 0.2 0.3 0.4 0.5 0.6 0.7
A& 1 0.7 |0.6333 | 0.55 0.4 0.2 0.2
AeE 0.5556 | 0.75 0.85 | 0.6667 0.5 1 1
F-score 0.7143 | 0.7241 | 0.7258 | 0.6027 | 0.4444 | 0.3333 | 0.3333
[% 4-5] ‘oA Ha AAEL Wl w2 FIdx
0.1 0.2 0.3 0.4 0.5 0.6 0.7
AE S 1 0.8571 | 0.5714 | 0.4286 | 0.2857 | 0.2857 | 0.1429
AeE 0.4667 | 0.4286 | 0.85 0.6 0.5 1 1
F-score 0.6364 | 0.5714 | 0.6834 | 0.5 | 0.3636 | 0.4444 | 0.25
[324-3], [E4-4], [B4-5]S 5A 719zl tig dolHE I AsE7 AHE,
F-score #%= AlAstR 1, AEEF AL, F-scoredtd 23 H4 XAE 0302
o] A 71 AR i HolEe FE2E & Atk 18y HA: XAV 0
3 o13Y We AG= AFE BT HopAs As 0T & AU wEkA vt
A 21EE Wk gix HolES FE37] el eE HAA AAEE 0302 A A5
fE golEg FE33T
— 31 —
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C. 43 %71 ¥y 3 25

ol A ARk HES Tl AAE tix dolEd i 4F B He
S+& (Precision)#} A& & (Recall) 183 F-score #< AMS3SIATH28]. A& E
= 9 ARV} At AFE3rte] did AEE ek S AY A3 tix gl
E3 A A" gz golEo] dvivt At 2
Bl dvhg @o] FEHAEA A g AFRE K3t S, AA BEe tix ol
EdA A3 A3 tix golEo] dvi Hol :
AdES 74 (5), T4 (o= e

oa

4

r°"
me
L
u)
Y
v
2
[-v (U
rlo

Precision = P
ectsion TPt P 5)
P
Hecall = FN ©

e _ 2* Precision* Recall
seore Precision + Recall @

< g e BAE A Y. F, AFE0] oW Ad

o)
=
o] ol FH 2 yehdth ol #AE Rzstuad ASEF AFLES o
a|
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[ 4-7] 54 7HFAE 0§81 & PRS o83 dolR 3w Ax
=4 AEAE ol gax B WAL ol§F I A%
A% o4} o2
Precision 0.6556 0.6 0.6
Recall 0.8333 0.8 0.7143
F-score 0.7338 0.6857 0.6522
(% 4-8] 2 =Rl Ak WS o8 dolE JHE Az
2 =l A Ajre HS o] &3 A : Ay
=k o4} o2
Precision 0.9 0.85 0.85
Recall 0.6667 0.6333 0.5714
F-score 0.7660 0.7258 0.6834
[3E 4713 [ 48] B4 7tsXE& 7oA &S TF-IDFE ©] &3t i &
ol MAT WHWI B ATIM AT WL o &F HE dol¥ HA P
of ME H&% ZI}Z Precision, Recall, F-score &= T ZHolth [&E 4-7]¢ [&E
48] vlustH 54 JVlFXE Fo5tA| @2 TF-IDFE o] &3 g S8 2=FHo
skt golE XA A3} A =& AE 07338, ‘o]AF, 0.6857, ‘N7A’, 0.65222]
#es A= AL ¢ F UMY a8y 719 = Ak, 5 A 719 E ThEA
E Fo3tal FP-growth &3 glE$< o83 WHY A= AT 07660, ‘©|AF,
0.7258, “of 7', 0.68342] #o=Z 3|9 7lH gle] gk i #HolE dAe A=
bR e FAY + A
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F-score H| @ Z 11}
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0.4000

0.2000

0.0000

2

"EY JIEAE HEOHK L2 TRDFEY  mEE

o

O Ak oA

[Z1™ 4-1] F-score Wl A3}

AAH oz i FolB Ao Az 70% ol FFEE Hol B =i
Akt Yo tig B&AS USE F e AFAE Hola Yt EF, [E 47
9} [ 48|14 UEtH = Fscore #to] Aates IHZE [ 4-1]°0A YEhHIL
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