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CGM (Consumer Generated Media) data such as blog contains valuable in-
formation about customers reputation and it becomes important information
source for detecting customers’ needs and analyzing effects of various prod-
uct promotion. However, CGM data contains spam content such as so called
“splogs” that are generated for promoting products or improving rank of search
results. They are harmful for CGM content retrieval and analysis. This paper
proposes a splog filtering method based on the feature of Japanese splogs. The
Japanese splogs are often generated by combining words and phrases appearing
in various documents. This paper proposes an efficient copy string detection
algorithm using the dynamic programming technique and suffix array and ap-
ply the proposed algorithm to calculate the ratio of copied strings in a blog.
We construct an evaluation corpus for splog filters and show that the proposed
method achieves high filtering performance using the corpus.

1. 0000

0000000000000000000000000000000000000000
0000000000000000000000000000000000Y00000
0000000000000000000000000000 splog0000000000
0000000000 0splog0000000000000Oweb0 00000000000
00000000000000O0O0splog0000000spam000000blogdOO0O0O
00000000000000000000000000000000000000000
0000000000000000O0 splog000000000000000000

splog 000 0000000000000 O0O0O0O0ONONONONOOOOONONONONONONONnDO
00000O0O0splog0000000000000O0O0O0O0O0O000000000000O
0000000O00000000000000C0O000000000000000000
000000000000000000000000Oweb00000000000000
000000O0O0Osplog 0000000000000 00O0O0O0O00000000000
00000000000000000000000000000000000000000
ooooooooO0O00O0

00O0Osplog000000000000000000000000000000000
00000000000000000000O splog00000000000000

000000000 URLOOOOO webODODOOOOOOOOOOOOOOOOOO
0000000000000000000000000000000000000000
000 splog00000000000000O0splogMsplog00000000000000
Oblog0 000000

2. 0000

2.1 OOOOO0COOO0OO0
splog0000O0O0OOCOCOOODOOOOOOOOOOOOOOO0O0O0O0O0O0O0000O0
oo

f1ooooooooo

The Graduate University for Advanced Studies
t2 00000000

National Institute of Informatics

(© 2009 Information Processing Society of Japan



94 000000000 DOO SplogOOOODOODO

KolariDOOOODOOOODOOOO splog00000000000000000Y®00
000000000000 00000000000SVMO Support Vector Machines[ O
gooboooobooobbuoobobboobbboobobbooobboo

0000000000000 b0O0DO0b000oO0obDOoDOD splogh0D0DOODOODO
gobooboboooboooboobooboobobooboobooboobooobo
oD% 000000000000 000000000000000000000000
0000000000D00000 ZipfOOOOODOODOOsplogOOOO0OOOODOO
gobodobooboooobooboooobOobobOobDoooobooboobooo
0000O0O0O0o0U0O0oDOoOo0o0oouobDooDO splogDoooooboOogoooDoboO
goobooooo

000000000000 0000D0D00O0® ooooD000000000D000non
gooboOoooooooooooao splog[IDI:JDDDDDDDDDDDLinD4)EIEI[I
000000000DOD0O00DODOO0O splog00OoOoooOOd

0000000000000 00000000000LInO® 000000000000
0000 splog0 00000000 O0OOOsplog0000O0O00DODOOODOOOODODOO
gdoodooooooOobOoobDoooboobOoobo0obDoOooDboobOOoobooooo
000 splog000000000

URL OOODOOOOOO splog 000 O0DO0ODOOO0OOODOOOOODOOOD
www.dietthatworks.com 00 000000 O Odiet that works 0 300000000
O0D000D0O00Slabetti”? 0000000 DOOODOOODOO splog0 00000000
J0000000bO0oDbO000000Db0D0D0DO0D00ObO0ODODOD splogdoO
“youtubemovie” J “affiliateinfo” 0000 000000000000 O0ODOOOO splogO
00000000 “skdsjdljdks” O “g3n0x9h2ja9y1” OO O 00000 0ODOOODOOODOO
goobooooobooo

0000000000000 0DO0DO0D0OD0ODO supervised DOODOOOODODO
000000000000 000000Ounsupervised DOODOO0O0ODOODODOO

gojodooooboboooooooooobboooooooooobbbooooo
0000000000000 000009®» opo000000000Nnoononoonon
goobooboboooboo0oboo0obOooboobbooboboDoobOoobDoobooo
goobooooobooobobooobobenobOoOoonO

000000000 000000 Vol.2 No.1l 93-103 (Mar. 2009)

2.2 JOOOooo

000000000splog00000000D0OO0O0ODOO0ODDODOOOODOOOODOD
O000000Osplog000000ODODOOOOOO00ODODOOOOOOOODODOOULin
00% TREC Blog Track 2006 0 000000000000 92000000000000
00000080000 blogO splog 00000000000 OKolariOY® 0000
000*0000000000000000000000000000 Oblogd splog 00
O00000O0O000O0oooooOg blegO splog0 000000000 OOOOOO
ooooooooog

Salvetti O™ O web crawler 0000 blog O splog 0000 10,00000000 20,0000
00000000000000000000' 000 CSPO Contents Service Providerd
ORSSOODODOOOODO 91,6740 0006000000000000OO

0000000 12)000000000000000O00O00LOUO0LOO0DOOoOOoOnOO
00000000Oyahoo 000000000 DODDOODODOOOY000000O50
000D000O0O0O0OO0O0O0O0O0O CSpO0000OOOOOOOOOOOOOOOO splogO
0000000ooooooooooooon

3. splog OO

00000000y 0000 dsplogO
1000000000000000000000000000000000000
000000D00000000
00000000000 0000000000000000Osplog000000000O0
0000000000000 0000000000000000000000000000
00000000000 0000000000000000000@ 000 ..00000
000D000000..000000000000000000000000000000
0000000000000 0000000000000000000000000000
0000000000000 000000000000000000000000o0oog
000000000000 0000000000000oooonoo
U0000D00 splog00000 100000000000 splogd 00000000
000000000 000D00000 200000000000000000000000

*1 http://technorati.com/

(© 2009 Information Processing Society of Japan



95 000000000000 Splog0OOOODOODO

01 splogO0O0O

Table 1 Categories of splog.

news update

web 00000O0O0O0CO
goooooooooooo
0o00O000000000000

mail magazine

go0ooOo0ooO0oOoooo
goooooooooooo
goooOo0oo0ooOoooooooo

dictionary

wikipediaO OO OOO0O0D0O0OO0O0ODO
go0ooO0o000o0O00oo00o

QA

yahoo D0 O0O00ODOO0ODOOODOO
goooo0ooOooooooooo
gooooooooono

product
induction

ECOOD0OO0OO0OOOOOOO

go0ooooO0o0oo0o0o0o0Do00o0

goooo0ooOoooooooon

RSS

000 RSSO Rich/RDF Site Summary[(
Really Simple SyndicationO
0oooooooooooo
0000000000 RSSO

splogger 0000 RSSOOOOOO

search result

0000 (X)ODoooooooooo
goooooooo

00 XO0O0ooooooooo
gO00ooooooOoOoOooooooo
gooooOoooobon
ArPlIOO0O0OO00O0OO0O0OOOO

00 XO000O0ooooooooDo

word salad

oooooooooo
goooOo0oO0o0Oo0oO0obO0oO0o0ooo
gOo0oooooooooo
00o00o0ooo0oooO APIO
gooooooo
gooooooooOooooo

full template

html DO0000O0O0O0O0O0DCO
oO0oooooOoooooo
FXOoOOoDOOoOooOoo

o0 e00OoonO
goooo0ooOooOooOoooooo

oobooooooo oooooo

Vol. 2 No.1 93-103 (Mar. 2009)

02 0000 splogO0O
Table 2 Composite splog generation.
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begin

set 0 to all components of C
for i =1+1 to |b| do
for j=1toi—1
s« s(bj.i, A), e — e(bj.i, A)
Cli] — max(C[j], cpl(s, f(s, €)) + Cj])
end
end
return CJ|b|]

end

01 000o0oooooooo
Fig.1 Algorithm for copy length calcuation.
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Table 3 Ratio of splogs for each CSP.
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Fig.2 Filtering performance w.r.t. mimimum copy string length.
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Table 4 Precision and recall w.r.t. copy rate.
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Table 5 F-value, recall and precision w.r.t. minimum copy string length.

Labeled entries Search API
1 threshold precision recall F 1 threshold precision recall F
1 1,600 0.525 0.524 | 0.524 1 1,480 0.529 0.529 | 0.529
3 1,150 0.524 0.529 | 0.526 3 1,265 0.520 0.515 | 0.517
5 540 0.546 0.545 | 0.546 5 650 0.549 0.556 | 0.553
7 200 0.601 0.592 0.596 7 180 0.650 0.645 0.648
10 40 0.688 0.699 | 0.693 10 69 0.718 0.711 0.715
12 19 0.748 0.682 | 0.713 12 29 0.731 0.740 | 0.736
15 9.3 0.752 0.648 | 0.696 15 13 0.735 0.746 | 0.740
20 0.01 0.735 0.648 | 0.689 20 7 0.724 0.731 0.727
25 0.01 0.816 0.558 | 0.663 25 0.01 0.809 0.658 | 0.726
Unlabel entries Unlabel entries+Search API
1 threshold precision recall F 1 threshold precision recall F
1 1,630 0.521 0.523 | 0.522 1 1,400 0.511 0.514 | 0.513
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7 165 0.645 0.648 | 0.646 7 385 0.601 0.602 | 0.601
10 65 0.718 0.703 | 0.710 10 107 0.711 0.713 | 0.712
12 29 0.733 0.729 | 0.731 12 50 0.745 0.740 | 0.743
15 10.5 0.743 0.722 | 0.732 15 21.2 0.757 0.751 0.754
20 8.5 0.730 0.704 | 0.717 20 10.8 0.792 0.711 0.750
25 0.01 0.809 0.639 | 0.714 25 0.01 0.772 0.731 0.751
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Fig.3 Filtering performance w.r.t. database size.
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Fig.4 Processing time w.r.t. minimum copy string length.
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Fig.5 Processing time w.r.t. blog entrh length.
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Table 6 Filtering perfomance of spam template detection method.

Template O precision recall F
100 0.997 | 0.0823 | 0.152
110 0.993 | 0.0907 | 0.166
120 0.993 | 0.0907 | 0.166
130 0.993 | 0.0963 | 0.175
140 0.921 0.121 0.214
150 0.563 0.211 0.306
160 0.543 0.313 | 0.398
170 0.508 0.353 | 0.417
180 0.468 0.387 | 0.424
190 0.422 0.415 | 0.418
200 0.397 0.452 | 0.423
220 0.366 0.463 | 0.409
240 0.337 0.498 | 0.402
260 0.306 0.545 | 0.391
280 0.285 0.596 | 0.386
300 0.267 0.637 | 0.376
320 0.258 0.700 | 0.377
350 0.250 0.792 | 0.380
400 0.244 0.901 0.391
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Fig.6 Performance comparison between proposed method and template detection method.
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