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Abstract: Content extraction is necessary to use blogs as data for Web search engines, because blog pages
are excessively added noisy parts such as menus, advertisements and copyright notices. Most of the blog
contents are texts, and those can be divided in two parts, posts and comments. A post is a content written
by the blog owner and a comment is piece of text written by readers in response to the owner’s post. In
this paper, we propose a simple method to extract the posts and comments separately from series of blog
pages, whose posts are all written by the same owner. The proposed method is based on the assumption
that although posts appear in all blog pages, comments do not. We describe experimental results to show
good performance of the proposed method using real Web pages of the blog sites in Japanese.
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Fig. 1 An example of blog pages with posts and comments.
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Fig. 2 The overview of the proposed method.
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Fig. 3 An example of blocks with block identifiers.
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Fig. 4 A difference of priorities between a parent node and a

previous sibling node.
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Fig. 5 An example of extracting posts and comments.
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CBWC2EHIL TWa 70, i SE2ERRITO
St a Z- 8, 2o7ay 71 LCIHEA(2) A%
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7EFHE, HHENTWEWT Oy 22 BAT B, 5B
ADSFOETIL, £7ayrso7ay 7#NFE2ET.
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T, IR Y MI—EDRFER— I L5 R WE 2 S
52 EIEH L. ZOMEMICHE-T, a7y Tay
JrARAMETRA L MIGET S BARMIZIE, TTO
N=VIIHHT L 70y ZENFSRG N ar T vy
Ty 7 RAMEL, RYOaryFry 7Oy Iy RO
YRELTHIET S, M5 Tk, 7ay 7 B A
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ERT—2I2EENE 70y 70K
B, ATy UMEMEOEREISE 7Oy 22T YT
UV FE IR LG EDOIEMEEERL, KA
boeax s Ml ERROIEMEEZIZSE Ty 7 2K b, O
A Vb, ANERGIAE LA O 257,
WAR, FHE, FMEIE, ay7ry, KAk, ax>
FSENZFRIBECTE 2 DDRIETH Y, 2L 21E, FA
W45 20 DIREEID FONXTEEEINS.
CRA N EIEREL 72K
CGRA B EfE LR
CORZ N LIEfRL 7%
ERT—7IZ8ENSH “RKA N O
2 - Precision - Recall
Precision + Recall

QAT rYBLIa AL NoOMARE, BHE, FHEDEME
WZEHE T 5.

Accuracy =

Precision =

Recall =

F-measure =

4.2 F—2tv b

FEERICHEH T 2 70 73 HE -V IE, livedoor Reader
DEFKRT Xy EMS TR S ERAD 9 YA
I, 100SHIKI*Y, Engadget Japanese*!9, # % 7 )L*11
404 Blog Not Found *'?, IDEA*IDEA *!'3, TechCrunch
Japan*'4, Life is beautiful *°
6, Going My Way *'72>& 2009 4F 4 H
11 HICUE L 7251206 =Y ThHAH (R1). ThHD9
A M, REFLEOVHBEEZRESL LS, 7u kA
TA YT —ECAPEHE LWL ) ITERE N TN, 3
WLZZ9H A bDHI L 694 M7 T KRAT 4 v 7 —
EAEZFMAET, MECHZE SN 7874 FTho
oo BB, BARBETHITES L), §THOR=Y
I AV PP nTWwB 7 u s 4 b (My Life Between
Silicon Valley and Japan) B X3 X > b5 1 EHfF T
W7 a sz A+ (Going My Way) 237 —4% -+t v MZ
EEND.

FLIORTEBY, RAMBIP XY NOEHE LT
0y 71335216 70y ZAEEL, IEET— % 2 AFI2 X
T LZZEZA, RAMEFDLNDL 7Ty 71F 2,932
Ty, aXy NEFROENLETOY 7IE973 Ty T
Tholz. 72, 38%DR—=VI2T A Y FHPfFVT Wz,

, My Life Between Silicon
Valley and Japan *!

*9 http://www.100shiki.com/

*10 http://japanese.engadget.com/

*11 http://netafull.net/

*12 http://blog.livedoor.jp/dankogai/

*13 http://www.ideaxidea.com/
http://jp.techcrunch.com/

*15 http://satoshi.blogs.com/

*16 http://d.hatena.ne.jp/umedamochio/
*17 http://kengo.preston-net.com/

*14

© 2013 Information Processing Society of Japan

£1 7%ty bOiFEM
Table 1 Details of the data set.

Tar HEH Jovry KRN axrb
100SHIKI 10 725 153 12
Engadget Japanese 40 6,163 200 36
A5 T 30 2,494 451 4
404 Blog Not Found 50 19,264 1,008 750
IDEA*IDEA 9 569 121 6
TechCrunch Japan 20 1,951 182 8
Life is beautiful 12 1,525 130 111
My Life Between ... 5 575 166 46
Going My Way 30 1,950 521 0
ARl 206 35,216 2,932 973
4.3 HBFE
RETEORRMEZRT 20, kRO 3 DOFF L LT

. 2 BTN/ L) IS, EPHLERTELE TR Y

T VY ORISR B 720, WERFFEICL - Tl &

NharyrFry7uy7iE, a7 Il TaEEN

A5IRCOTUy 7D L, TRAMEEL Ty 7 LT

%*18,

& 1 (Cao 5 [19)])

Cao b [19] Ik o TRRES N, KA bLaxy %
[ IZ BB S 2 FETH 5.

k& 2 (Pappas 5 [5])
Pappas & [5] OFkida v
WODPRE L TWAEF NI RA Maxy b2
FREICHIE T 28 E2 B L TWaA. ZO%EETIE, fil
HL7za>y7 >y yofil “comment” R “reply” 7 &,
a X M MBUREE OTFHNINBNTG G, € O JELER
GERaXNERLL, TRODAERAMERLL
Twb., B, ZOEERIIFEOSTHEIMTT M0
HpAEZInTwiezw, HARFREONX-VIZHEHTE
5 &9 IR L7220,

8 3 (Weninger 5 [7] & Song 5 [12])
a7 YT TH B Weninger 5 [7] OFE2L L

Y MR FETH 5 Song 5 [12] OFFEwfilAE

7YV TETH B,

HE 5D, Weninger & D FEIZ L 2L TR A B,
Song 6 DFFEIZL A aida x o, MO
WEBET LT X b & F 322,

8 FXx 2N EEEhwTUy sbaryTryyTuy s ERR LY

A, BEHBIIZPRONT, #ERlEH L RV L.

https://github.com/nikOspapp/webpage_segmentation

“comment”, “reply”, “.”, 7% EIFEOLTH) w2 ERT L0

EENEORATR (32 b7, ) 7547, SR, €,

nE) bERTH LI

21 LT O Web R— U TARM STV L FEEZFIH L.
http://www.cse.nd.edu/~ tweninge/cetr/

*22 FhERBREZ T 7L T A, Song H DTN Weninger H DTk
I bEVEEREZIR L2700, MEERO PN ER T TH
BB OHEILEE L &I L7z,

*19
*20
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X% 5y edm g o

Table 2 Accuracy for each algorithm in each blog.

a v 7 sl kg EA N -3k N ERE

pARE L i1 K2 HE3 | RE i1 Kit2 s

100SHIKI 94.2 85.9 78.6 84.6 | 92.8 85.9 77.5 82.3

Engadget Japanese 98.5 86.5 93.0 77.0 | 98.5 85.3 92.4 76.5

Ny T 94.7 66.4 81.2 86.0 | 90.6 66.1 81.1 85.7

404 Blog Not Found | 98.8 96.6 91.6 81.5 | 98.5 87.2 91.2 75.2

IDEA*IDEA 94.7 77.9 73.8 85.4 | 93.7 77.9 73.8 85.1

TechCrunch Japan 97.0 81.3 90.1 94.9 | 96.8 68.3 90.1 94.6

Life is beautiful 97.3 89.0 87.1 91.1 | 96.0 75.7 81.1 88.5

My Life Between ... 95.0 79.7 61.7 83.5 | 80.3 70.6 58.3 83.1

Going My Way 94.4 85.0 68.5 80.3 | 89.7 45.6 68.5 80.3

<A 7 a 97.8 90.1 88.5 82.3 | 96.7 81.0 87.8 78.6

AR 96.1 83.1 80.6 84.9 | 93.0 73.6 79.3 83.5

x 3 FHIC L 250 HELMERE O HEL
Table 3 F-measure for each algorithm in each blog.
a v vy i tkRe RZ Ml vERE a X v MlhEEe
PASES RE M1l Jelc2 M3 | RE Ml MelBc2 M3 | RE O Ml M2 M3
100SHIKI 87.3 75.1 28.6 72.3 | 87.8 86.6 26.3 70.4 | 48.3 29.3 0.0 0.0
Engadget Japanese 79.9 34.8 12.2 23.7 | 84.5 58.6 5.1 21.8 | 62.6 0.0 6.9 35.3
Ay T 85.8 52.0 9.3 68.4 | 83.0 63.7 8.6 67.9 7.8 0.0 0.0 0.0
404 Blog Not Found | 93.3 84.0 28.2 43.2 | 90.0 20.7 36.1 274 | 92.8 47.2 0.0 0.0
IDEA*IDEA 88.7 65.8 0.0 73.0 | 90.0 79.3 0.0 73.8 | 35.3 15.4 0.0 0.0
TechCrunch Japan 83.9 49.6 26.1 73.7 | 84.1 31.4 26.9 73.7 | 60.0 3.2 0.0 0.0
Life is beautiful 92.1 2.7 40.6 76.1 | 82.5 58.4 20.3 60.1 | 95.2 0.0 0.0 86.2
My Life Between ... 93.5 66.5 8.3 73.8 | 83.2 59.6 0.0 69.0 0.0 26.2 0.0 87.8
Going My Way 89.3 76.0 41.0 47.3 | 84.1 24.6 41.0 47.3 - - - -
<A 7 u 90.1 67.6 26.4 479 | 86.2 49.0 26.7 38.5 | 81.8 26.9 0.4 23.3
~ 7 uy 88.2 64.1 21.6 61.3 | 85.5 53.7 18.3 56.8 | 50.3 15.2 0.9 26.2
4.4 HEMHORRER DX MR LTI, 7T 28 (3 b

9, EEEOIEREREZR 2 IIRT. ThEho 7o
JHA MIBWT, T r7 VbR, RA N -3
MMBEREOZN TN L THFRER T 72 L 25,
RETIE L KK TE L OB EHRE 1% T B2 % il
L7z, REDFET, REFED KA EIIEHEHE W
CENMERTE 2, AL, ANEHSOEED GO 2IE
MEZEHT L2720, 7y 278G Larysry7ay
TRV VA, TRTOTO Y 7 FARERSET5 S
ECHVWHERREZERTE LGS 5. 7oL 21E, BT
F20F, £ 07uy 7 2R EHETAHI LT, [k
B WV IERERE 2 321 L T e,

HWHLZZRA MBI Oaxy bojiHxBET L, £
MO $ H# G5, BB, FHEOFMSLETH 5.
HMEREFHRPOEHR L FHEICK A HEERETZR 3
1Z/R9 . [Going My Way] Z1IEfET— #1123 A ¥ M HYE
FNnizo, 3 A2 MALERED FEFETETET -]
L L7z, MEFLEOFPEEITE I EREEZ R L T
5 ENs, METFEOEIUEDHEL TS 2. REFTHD
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W12 O FERAER DL E L T2\, [404 Blog Not
Found] [Life is beautiful] 72543225 & BY, +47%ax
Y IBHNEE R TEEL TV b,

RFEFEI L DML EREOREM 2 3R 4 1R Y. [My
Life Between Silicon Valley and Japan] (2 x ~ b 2%H
B SN o772, T A 2 MIE RO # A=A
HT&E3 [-)] &L axybra#mtshiroi:
JRAE, 3.3 Bi Tl R7IREFHOFRIC L 5. [My Life
Between Silicon Valley and Japan| (2133 _XTHNX— |2
IA Y MPNTEB Y, A EERL LR, T
TOaAXYFPRAPEL T SN2, £20 [KA
bk M ERR], £ 3 O[3 A MRl 12
BWC, REFEDPREGERISR S - 2R A S FET
H5L. 72, [Going My Way | IZIE 1 DI X > b Hffw
TELT, IHHEBY THINETRTOI YT VI HEA
FELTHIR SN, av 7y yiiloLkicky, 2
Ay hELTHHMENSE 7Oy 7 BEAE LT,

7Y HEIIZRM L2 RA PBLTTa X b
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x4 RETFFICLZEZ L Eax 2 bosyEhbEeEsER
Table 4 Details of the extraction results by the proposed method.

R b bl vEEe I A v Mg
PA= Y Mg wEaE mHE | b EaeE EBlE
100SHIKI 150 88.7 86.9 17 41.2 58.3
Engadget Japanese 174 90.8 79.0 63 49.2 86.1
Ay T 371 91.9 75.6 99 4.0 100.0
404 Blog Not Found 832 99.5 82.1 715 95.1 90.7
IDEA*IDEA 128 87.5 92.6 11 27.3 50.0
TechCrunch Japan 158 90.5 78.6 12 50.0 75.0
Life is beautiful 156 75.6 90.8 120 91.7 99.1
My Life Between ... 233 71.2 100.0 0 - 0.0
Going My Way 456 90.1 78.9 46 - -
&l (w4 7 0y) 2,658 90.7 82.2 | 1,083 e 86.4

R 5 SHERIL IO AOVEREILEE (F H)
Table 5 Experimental results of only the separation.
R bR a X v Ml ERE
Tur % |’FE OB M2 HE3 | R’F OHK1 2 HE3
100SHIKI 100.0 100.0 100.0 96.2 | 100.0 100.0 100.0 0.0
Engadget Japanese 100.0 91.5 0.0 93.7 | 100.0 0.0 26.5 40.0
F TN 99.6 99.6 100.0 99.6 0.0 0.0 100.0 0.0
404 Blog Not Found 99.3 24.0 0.0 72.9 99.0 59.3 59.8 0.0
IDEA*IDEA 100.0 100.0 100.0 97.6 | 100.0 100.0 100.0 0.0
TechCrunch Japan 100.0 46.2 0.0 97.8 | 100.0 9.9 8.1 0.0
Life is beautiful 100.0 69.7 97.6 90.6 | 100.0 0.0 97.4 86.2
My Life Between ... 87.8 87.1 0.0 97.1 0.0 324 35.7 87.8
Going My Way 100.0 41.6 0.0 100.0 - - - -

X, ZOBRDWMILTD 5 5 H LI AT RE L 22 5 728
Fe 4 R Mhibkgel Ta x> Mt ofE3=RIC
G EBRMEDSEAET S, a7 > B OR R 5 5 1E#
FyIlEEN IOy (RERS) 2 BALL, 7D
DTy 7 & SEEEGEEE LS A OBEE, e
N87T1% & 91.6% Th - 72, I—RETFIIT L 2 MHE (FHE)
X, ZNEN 2% L 86.4%THAH. TDOI Lhb, E
T AHHLIRIE, I 7 oY HEH A& TH - TH,
ZOFPAN T2 ) IEMEICHHETETWE Z L2900 5.

4.5 HENIBD H O EEEFHMIEER

HEG CRMMG L 720 BER i kR (3 2 > 7 > Sl R RE 124K
HFLTWAD, KETIE, avF vy 28R 8% b
TELEREL, DHLAROADFMELTS . HEFE1
BIO3ICHLTE, #ho0TEICL > T sz
AVINOEEEC, ET—9 2T &L E, KX}
BXOaxy  V2ZFRENT — (TNC) BLXUTNC T
HHERELUTEHET A28, T2 1L TIE, £3
ART L ICT Xy MRES K2 o722t 25T 2,
HTML 7 7 A V5 “a X ¥ b7 R “comment” 7% & DL

W RAMDESGE P LL, TNPBLXOT—(TNP) LEEL
TG a b L7275, R THRREMEOTH F BV E 2o 7.
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THRERLCHEIL, AICEENATuy 7 DELSE
C LR U CTHETFE 1 BLU 3 LFEBRICEHES 524,

SHELILO A OWEHER (F i) %% 5 1RT. IE5
FHO-O O % W72 8 %\ [My Life Between Silicon
Valley and Japan] B X O3 X ¥ F2SR A b D 1%AKiH L
PHEIELZV [4£5 7] ZbrE, REFEIRETEEE
RLTWA. ary 7y HEMBAEEN IATb N2
&, BETFEIFEFICH SR ELTE S 2 LW L0
27 o7z,

4.6 > 7 VilHOHRENE

ExtractUniqueBlock 1%, &4 D710 v 7 OALE %N
W SFarF oy ERHETAZY, MigTsarT YT
Oy 7 D—HEH) ZIETEVIRENDH o2, 2T
a7yl (3.4.2 H) TARZERG LR S 27y
sDHL, arvFryTay s EFE—OTH Y 7T
EEL RO TOy s R FICayFyy Ty 2 LT
T2 kicky, ays Al oMREN Ex
A7z,

*24 wg X v b R “comment” 7% & DOIFEE L FHN SR EIIRT B
Wits, WOOMBAECHET 4, ERLEIE 43 HERLD
DEFH L.
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X6 Ir7rYHMEOAIC LA EHHIBMREOE (w4 7 o)

Table 6 Experimental results of the improvement by the content re-extraction.

BAE W FM O EME
arrFry 90.6 92.2 914 98.1
77 VRS K2 b 90.4 85.1  87.7
(REF) . ’ ' ' 96.9
= 74.6 93.2 829
arFry 92.1 88.2  90.1 97.8
avT YR L -
. EZ B 90.7 822  86.2
(ExtractUniqueBlock 2%) 96.7
= 7.7 86.4 81.8

404 Blog Not Found

&
<

ST ATERT.

] EE—

6 EEFIEo 7O ralE— D6 (rEEmTL)
Fig. 6 An example of a blog page and the extracted posts and

comments.

F 6 [T TN RE (4 7 0 2L 7ERT
HhH., COEBMERLY, arFrUEMED ) (RET
) 1EFH % L (ExtractUniqueBlock :) 12T 4fk
BIZEEREAST E L TWA 2 EAvh s, Fitd ) Ick s
I v Y IMMEREL, B LiIc, #aERE 4
T L7225, BEEERECmEL, FME2mELTW,
EREEICEALTY, v 7y iEBREE RA L - ax v
Ml EREOWT RS E L7225, 6 133y v U
HOYEELIE &0, REFHRICL M2 7072707
FFAR—TBDHITH L (A G RA N, Eif
BEDIT XL S EIRT).

4.7 ER

RETHLEOMREIL, ExtractUniqueBlock #: DM FE 12K
FLTWD., RAMOWARIZIERTI X Y N O#EEE)
L R BEM DS 5 DI, KA M SN 2w
W ERERT o7 2H, fElE 1% BT 5 A TR EE

TREREL 7.
*26 http://blog.livedoor.jp/dankogai/archives/51185176.html
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&, ANEEGEBES T T2 2 EPEEL WD, ]/E
THOVEREX U EHET A 72D 121F, ExtractUniqueBlock 133
DURE T LET LB D 5.

707 R—= VEA I 2SELIL 2 HTML  (Valid 7w
HTML) THERENLEHEN—VDBEEN TV IS, 7
0y 7 @A 5 SN WA H S, 4.5 HiO
FERT [404 Blog Not Found] 2SHIAI R 4ER & 2 6 7
o ZGRIE, ZOL) BEESR—INIR=IVEHEENT
Wb TH L. HEEDELILZ: HTML T - Td, Web
TR TERT L LEHWYIERENLBENL V. &
i, HEEDSELILZ: HTML TH - T 77 7 9 HFHKkIC
RTL06THAL. ZOZEDE, Web 77 7H D X
)7 HTML X—H %2352 L2k b, Mid&EsvEnz:
HTML 23X TE B EEZ NS,

R—EFHEE, I AV PIPT TR VEH- VP70
FR—VESIIEINDLIEEEIRE LTS, FD7
O, TRTOR=VIZAAY M PffVTnwi e, aX2h
bARAMELTHHLTLE . 4.5 HiOFEKT [My Life
Between Silicon Valley and Japan | 2SBUHEY 25 £ & %2 5
ipo ZERIE, REFEOHHRICKL, §XTOR=Y
2T A Y BTV s THEH, ZORMEIE, 3.3 5
TlkR72EBY, 74— F2HOCTRIER-VEZET S
CETRIETE S5, 3 CTICIUEEADTER— T
TLeY, WEOER (7—%) ZEMGHTA7:0121%
PUE R TICRIT 2 2L b EEN D, T AV b
woaoTay ZENFIRED TR S R=VESTHUTY
LM H L & (7 y 7T [comment| =&
HE)IWCERL, A IR 1IELHEBETE VA,
o7 7= JESTIA Y MIGHENTa Y 7D
Ty 2T EMATAZEICE Y, EWICHBTE S
WHEVEDSDH 5 .

ZAFANY — FEFHETICFFA Y LTnwas 7T a s
A MG LT, REFEEZHEHT LI LIITEY, ¥HE
BAFEHCTICTO Y 7 ORENZBNTALEND D,
aAVTFrYTay I RAETH LD % DOM V) — DRk
N = EERL, TOMEE Ty 7T LR TC
T, BEBINTICEST IOy 2 ORE RN TE B0
REMEDH 5. Web X— JHNIZBWTHED R LT 2k
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T, METHELIETE 200 Lk, B, BAKS [20]
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N OFIHRDELBEML THBH (2002 4F12 21.3%72 - 725
DY 2012 41213 80.9% F THIM), 414 b BHEMI T %
AV LRETFHIIENIEET L EZLNL.

5. b

KECTIE, HRTICHIL L — VR T — ¥ 2T 5
VEORWTIVTY ALT, 707 R=VELGOTLHR—
VMmBARAMEa XY M e gEE T A AR RE L.
AARGEZO 74 M Exge LAERICED, RETED
B E R L7z, REFHER, 70 R—VELSEH 2 &
ATHWTHEWICRA T x>y 08I 2720,
NS L H N TRER=IPERANE TR EH
HWT&5,

WRETHEOSEMB R, o> 7 v VB MERE KA
LTEY, ar7 vyt krE Ot o & To B ek
HYFETEDL I EARB SN, S5, SEEmE 2928
THZOWRE LT Oy 7N TEEHTAZ LT, 3
YT AR TGRS NS Z L IR L.

Ltk BERBHTHFEY G SN TnenT a7 ~—
VHEASCHEMNTEL L), LOFRBKICTO Yy ZEHTE
W55 ke BET 5. 72, MV — o B,
V=V EERESUC X I A L, &0 s B
FTHFEZRHT A, 510, KHXOEEEETY 2—)b
BLOV IV 2T ORTRELY?, 7u/itER—T%
FIRAT A2 ROEREN 2 The b 2 L2 BT,

#EE ARESCE ISPS B - FenUbie B 3% % 11J01016
DB % =T 7.
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SRSFEALEE, Web iR T v ¥ Vi
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¥ #7] (ExA)

2004 47 7% BLOG B 50 R BER S
THEEHET e LM T, HARSE
MHREL A RIBIZE E, HOU TSR

‘ ' BT T B B % 6 C, 2009 4
Y0 SRR Y A T AER T
R E. Hit (T2). AREHE

B BmR< A = ZICET AR, SIS,
NTRE%4, ACL #48.
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L AXFKRT MY)RIZERSEE. 1988 4
BAGHAN R R AR L R
H. 1991 4E[FBYF. 1995 4EH0 K5
W - HWLRaER. 1998 4 [FB)
PZ. 2008 AEFEKFRFBE Y AT LGRS 7R
B, it (T%). BRSELEOMZE ISR, S
#2, NLAREY S, ACL %£2H.

© 2013 Information Processing Society of Japan 2512



