DETECTING PHRASE-LEVEL DUPLICATION
ON THE WORLD WIDE WEB

Dennis Fetterly, Mark Manasse Marc Najork
Microsoft Research
SIGIR’05

CSE 450 Web Mining Seminar
Presented by Liangjie Hong
March 24th 2008




BACKGROUND

Types of Spam
Content Spam
Link Spam
Redirection Spam

Content Spam

Keyword stuffing

Hidden text
Meta stuffing



= = L]

MOTIVATION A e —

figkree= | ] Cilerchmainscrabchit -nloul o) corbent Spanipacer|psn-frak 2006 224 hir « =
. Accredited distance learning
Keyword Sthflng university online degree search.

. L]
Page dup].lc atlon accredited distance learning university,best culinary arts schools
CH omlbme degree semch imanagement college , none distance test education fest
mformation ? Sometunes online college musmg education accredited distance lemmng

V. v Ord dupllc atlon university, these technical management ceartificate! Request college credits online

online degree search? Composition.

P h Y a S e_l e V e 1 d u p 1 i c at i O n distance learming dociorate degree language leaming

Yellow onlme degree seavch accredited distance education prograes - an college
abeard credits both accredited college degrees throngh correspondence conrses | of
networlung professicnal smidy . since online education programs |, or education on-line
various accredited distance leaming university distance leamung bachelor dezree ! Hers
earn dezree online ! You computer engineering teclmology dezree . The enzineering
degree online | Cther doctoral distance leamung programs request onlme degree searcl,

university courses online accounting degrees online
Anry online deoree search computer science degree via internet their learning strategies |

° °
C h a r a Ct e r 1 St ]- c S home distance Je:l'mn__a dezrees phanmacy v_m:lr_ accredited (Ii.d:ly:e lem'nj_n_g Universiry

&l Done 3 Hy Compber

Grammatically well-formed
Generated randomly
Assembled from various pages



FINDING PHRASE REPLICATION

o Representation of Documents

() ) Shingle
word k-phrase fingerprint
Document | EEE) word | m=)| k-phrase mm==)| fingerprint
word k-phrase fingerprint
n n m

In their practice, m =84 k =5 G




FINDING PHRASE REPLICATION

o Popular Shingles
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FINDING PHRASE REPLICATION

Some Results with Popular Shingles

o
s 7% i II|
D31 {9
+ DS2 | |
1E+6 8% :

—D51 ] T

-E Dsz II III

o —— (German Spammer | \

1E+5 E 08 : 4

i= | \
| |
i 1}
1

Number of shingles
el
L
doc
MR

1E+7 0 10 20 30 40

Number of popular shingles per document

T T
ot o ,' |
g | '-
3 E II il
o f \
o | lll
1E+2 2% R 7
m II
tree
1E+1 1% e L
— ’l a.
1240 . ; : . . T . v -"/ \ T S\\K\:
+ - + U =1h]
umnber oouments in i i




COVERING SETS

Shingle
Shingle
Shingle

Document

* Finding the minimum size of covering set is NP-complete
» Using Greedy heuristic to approximate
» More likely add documents from other hosts 0




COVERING SETS

Two Examples of Covering Sets

Table 2. Example covering sets from DS2.
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COVERING SETS

Some Results about Covering Sets
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CONCLUSIONS & FUTURE WORK

A third of the pages on the web consists of more
replicated than original content

High fraction of non-original phrases typically feature
machine-generated content

Most popular phrases are not very interesting

Provide a way to estimate how original the content is.

Cannot distinguish legitimate from spam content !



