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Previous approaches

A Detecting Duplication using Content

I Fingerprints for exact duplicates:

Compute a fingerprint for each document. If fingerprints match,
check if the documents are the same.

I Shingling to find near duplicates:
For each ngram, compute a fingerprint. Measure the similarity
between a summary of fingerprints.

A Reducing redundancy in search results

I Given relevance and similarity, rank results by
relevance minus redundancy

AThese methods donodot dep:
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Redundancy Score

A The redundancy score is the minimum of these
two ratios:

| ol | Ef{l= = — = B =
W W W W W W
A In words:

Across both presentation orders, what is the minimum
rate at which just the top result is clicked?

A High presentation bias Z High redundancy score
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Redundancy Score

A If in both orders, the top result always gets

clicked:
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Redundancy Score

A If one of the results is always clicked on, even
when its lower:
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U That result is preferred, these are not redundant

Most real document pairs are in between
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Relationship to Click-Skip andFaeralrs
A The Click-Skip approach: ST -
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A clicked document is more
relevant than skipped ones above

A FairPairs:

If you present documents in both orders the one with -
higher bottom click rate is more relevant.

C Abottom click is a relevance signal

A This work:

Present documents in both orders. If the top one is
always clicked, the documents are duplicate.

C Atop click is a duplication signal

Detecting Duplicate Web Documents using Clickthrough Data, Radlinski, Bennett & Yilmaz, WSDM 2011
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Score Distribution

A Does real document pairs exist with a variety of
redundancy scores?

20%

0% e A e A e S U ——.
O 01 02 03 04 05 06 0.7 0.8 09 1.0
Redundancy scorea(u,v)
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Classes of Duplication

Inspecting pairs of documents with high redundancy
score, three types of duplicates jump out:

A Exact duplicates: Both pages appear identical,
perhaps with the exception of ads.

A Content duplicates: Both pages provide the
same / very related information (for this query),
but from different sources

A Navigational duplicates: Getting from one page
to the other is very easy

Detecting Duplicate Web Documents using Clickthrough Data, Radlinski, Bennett & Yilmaz, WSDM 2011
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Example: Navigational Duplicates
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Man killed in suspected explosion

A man has died after a suspected explosion at Milton Country
Park today.
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A giant burlesque club complete
with resident dancing girls is set to
open in Cambridge city centre
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20 Highlights for 2011

Jennifer Shelton picks the theatre, music, comedy and family

entertainment highlights from now until the summer — from John atior
Cleese to James Blunt, and Soap Opera tributes to Dickensian

reworkings.

SearchnOW

lan McKellen Nicholas Parsons

The New Year in Cambridgeshire
kicks off with an exciting one-off
appearance by the one and only

Sir lan McKellen

Latest Videos
Jennifer Shelton catches up with
the radio host and all-round
household name ahead of his role
as narrator in Snow White On Ice.

New cute pics of a young Justin
Bieber released

pensioners Acoustic Routes Jimmy Carr

Three men from St Neots have been locked up -
Callous con artists tricked pensioners out of one for 16 years - after police smashed a massive
thousands of pounds in a spate of distraction £100 million cocaine network

burglaries in Cambridge

Motorist dies after two-car crash on rural road Birds get in on act as Anthony captures eclipse ‘.

A motorist died at the scene of a This incredible picture of the partial
two-car crash on a rural road last solar eclipse was "a lucky chance” 0000 o000
night captured from the photographer’s

foichen daoe Win an iPad with the Cambridge News

The Cambridge News has got a fabulous
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January

Virtuoso slide guitarist Johnny The deadpan comic will be
Dickinson returns to Acoustic p returning to familiar turf when he
Routes in CB2 basement on ~ brings his latest tour to the
Saturday Cambridge Com Exchange

Students to end university sit-in

>

A group of students

plan to end their four-
week long occupation
of a university building

Benefits
include: in rotest at rises in tuition fees and

A Other common examples:

I Bank homepage vs. online banking page
I Related Amazon products or eBay auctions
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Example: Content Duplicates
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A Other common examples:
I Competing song lyrics websites
I Different recipe websites
I Competing sofa manufacturers
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Evaluation Approach

A Test if redundancy score tells us about duplication
1. Sample tuples with variety of redundancy scores
2. Judge the (query, url, url) triplets for duplication
3. Measure agreement between score and judgments
4. Train duplicate classifiers

A For each triplet, asked three questions:
1. Which page is most relevant to the query?
2. How similar is the utility of these pages for the query?
3.l s It nheasyo to navigate f

Detecting Duplicate Web Documents using Clickthrough Data, Radlinski, Bennett & Yilmaz, WSDM 2011
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Judging Duplication

More Relevant? Utility? Navigation? Freq.
Both equally Identical - 6% Exact duplicates
Both equally any Yes within 570 7 Navigational
Left or Right any Yes within 13% J duplicates
Both equally Very similar No 167 Y content
Left or Right Very similar No 8% Jduplicates
Both equally Related No A 1TawWeako c
Left or Right Related No 15% | duplicates
Different intents - No 12%
Left or Right Different No 12% ¢ Not Duplicate
Left /Right /Both anyy Yes across 2%
Neither Relevant any any 4%
other other other 3%

Detecting Duplicate Web Documents using Clickthrough Data, Radlinski, Bennett & Yilmaz, WSDM 2011
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Judging Duplication

A Inter-judge agreement on a small set tells us its
tricky to make these judgments

Judgment 1

Judgment 2 Ex. | Nav. | Cont. | C, | Not Dup.
Exact (E) 0 0 0 0 0
Navigational (N) 19 1 3 2
Content (C) 31 27 12
Weak Cont. (Cy) 15 32
Not Duplicate 78

A The hard one is content vs. weak content vs. not

duplicate.
I The judgments often differ by one level

Detecting Duplicate Web Documents using Clickthrough Data, Radlinski, Bennett & Yilmaz, WSDM 2011
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Judgments vs Redundancy Score
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Learning Duplicate Detection

A Training on all our data, different click scores
distinguish between the different classes:

v
J, Yes Same Host? No ¥
Max Bottom-
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£ 29% Click Rate | SQf'
D = Mean Both-
< 0.75% Not
i iT ’ Click Rate | —> 16% s
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< 82% Min Bottom- Max Bottom-
< 2. 3% Click Rate |2 2 2% < 41% Click Rate | > 41%

L
t Exact Content /'ffxl ct\
uplicat D upllcat upllcat \D\Lipljg_’ge/

Detecting Duplicate Web Documents using Clickthrough Data, Radlinski, Bennett & Yilmaz, WSDM 2011



Microsoft

blﬁgm < Research
Learning Duplicate Detection
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