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Text reuse?

Text from one document used in another.
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Paper versions
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Text reuse detection

Given “suspicious” document
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Text reuse detection

Given “suspicious” document

Step 1: Find a set of candidate documents
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Text reuse detection

Given “suspicious” document
Step 1: Find a set of candidate documents
Step 2: In-depth analysis against each candidate
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We focus on Step 1

Candidate document retrieval
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Candidate document retrieval

@ Text reuse source = the entire Web — web search

@ Same topic doc's = more likely source
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Candidate document retrieval

@ Text reuse source = the entire Web — web search

@ Same topic doc's = more likely source

@ Too many candidates = bad runtime — system capacity k

@ Up to k candidates = reasonable runtime
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Candidate document retrieval

@ Text reuse source = the entire Web — web search

@ Same topic doc's = more likely source

@ Too many candidates = bad runtime — system capacity k

@ Up to k candidates = reasonable runtime

Retrieve a feasible number of similar web documents.
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Standing on the shoulders of ...

Random string as query [Dasdan et al., CIKM 2009]
Rare keywords as query [Dasdan et al., CIKM 2009]

Important keywords as query [Yang et al., WSDM 2009]
[Bendersky and Croft, WSDM 2009]
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What query to formulate from important keywords?
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Example

information retrieval text reuse
detection system web search query formulation
capacity constrained search engine

/!

Candidate Document Retrieval for
Web-Scale Text Reuse Detection*

Mattiss
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Example

information retrieval text reuse
detection system web search query formulation

capacity constrained search engine

Candidate Document Retrieval for Capacity-constrained Query Formulation

‘Web-Scale Text Reuse Detection Matthtas Hagen and Benno Marta Stetn
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Single keyword queries?

Matthias

information retrieval

Google

Search

Everything
Images
Maps
Videos
News
Shopping
Blogs
Books
Discussions

More

Advanced search

Information retrieval - Wikipedia, the free encyclopedia

en.wikipedia. org/wiki/Information_retrieval

Information retrieval (IR) is the area of study concemed with searching for documents,
for information within documents, and for metadata about documents, ...

Relevance (information retrieval) - European Summer School in

Introduction to Information Retrieval

nip.stanford.edu/IR-book

25+ ftems ~ Introduction to Information Retrieval. This is the companion ...
= Front matter (incl. table of notations — pdf

=02 — The term vocabulary & postings lists

=03 - Dictionaries and tolerant retrieval

Slides - Irbook - Text classification and Nalve Bayes - Exercises

Information Retrieval
wwnw.dcs gla.ac. uk/Keith/Preface. htmi
An online book by C. J. van Rijsbergen, University of Glasgow.
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Single keyword queries?

detection system

GO\ lgle "detection system”

Advanced search

Search poL 1
Everything Intusion detection system - Wikipedia, the free encyclopedia
en.wikipedia. org/wiki/intrusion_detection_system
Images An intrusion detection system (IDS) is a device or software application that monitors
Vaps network and/or system activities for malicious activities o policy violations ...
Snort - Network intrusion detection system - Host-based intrusion detection system
Videos
What is intrusion detection system? - A Word Definition From the ...
News \waw webopedia.com/TERMII/intrusion_detection_system. htrml
Shopping This page describes the term intrusion detection System and lists other pages on the
Web where you can find additional information
More
Intrusion Detection System
W intrusiondetectionsystem. org/
Any time There are many intrusion detection systems on the market - how do you know that your
Past hour intrusion detection system is the best for you! This is how they operate.
Past 24 hours,
Past 2 days Snort :: Home Page
Past week . nort.org/
Past month Snort® is an open source network intrusion prevention and detection system (IDS/IPS)
Past year developed by Sourcefire. Combining the benefits of signature, protocol, ...
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Single keyword queries? Underspecific!

detection system

GO\ lgle "detection system”

Advanced search

Search poL 1
Everything Intusion detection system - Wikipedia, the free encyclopedia
en.wikipedia. org/wiki/intrusion_detection_system
Images An intrusion detection system (IDS) is a device or software application that monitors
Vaps network and/or system activities for malicious activities o policy violations ...
Snort - Network intrusion detection system - Host-based intrusion detection system
Videos
What is intrusion detection system? - A Word Definition From the ...
News \waw webopedia.com/TERMII/intrusion_detection_system. htrml
Shopping This page describes the term intrusion detection System and lists other pages on the
Web where you can find additional information
More
Intrusion Detection System
W intrusiondetectionsystem. org/
Any time There are many intrusion detection systems on the market - how do you know that your
Past hour intrusion detection system is the best for you! This is how they operate.
Past 24 hours,
Past 2 days Snort :: Home Page
Past week . nort.org/
Past month Snort® is an open source network intrusion prevention and detection system (IDS/IPS)
Past year developed by Sourcefire. Combining the benefits of signature, protocol, ...
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All keywords at once? [Yang et al.,

information retrieval text reuse
detection system web search query formulation
capacity constrained search engine

GO\ jg[e "information retrieval" "text reuse" "detection system" "web search" "quer
Advanced search
Search
Everything Your search - "information retrieval” "text reuse" "detection system"
‘ "web search” "query formulation ... - difnot match any Hocuments.
mages
Maps Suggestions:
Videos « Make sure all words are spelled correctly.
« Try different keywords.
News » Try more general keywords.
Shopping * Try fewer keywords.
WMore
Show search teols Search Help  Give us feedback

Google Home  Advertising Programs  Business Solutions  Privacy  About Google
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All keywords at once? Overspecific!

information retrieval text reuse
detection system web search query formulation
capacity constrained search engine

GO\ jg[e "information retrieval" "text reuse" "detection system" "web search" "quer
Advanced search
Search
Everything Your search - "information retrieval” "text reuse" "detection system"
‘ "web search” "query formulation ... - difnot match any Hocuments.
mages
Maps Suggestions:
Videos « Make sure all words are spelled correctly.
« Try different keywords.
News » Try more general keywords.
Shopping * Try fewer keywords.
WMore
Show search teols Search Help  Give us feedback

Google Home  Advertising Programs  Business Solutions  Privacy  About Google
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Delete rare keywords till k results? [sendersky and Croft, WSDM 2009]

information retrieval

detection system web search

search engine

Web
GO\ 1816 "search engine" "web search” “information retrieval" "detection system"

Advanced search
Search v

Everything oA OSD: An Online Web Spam Detection Systems
w.cs su.cal~jpei/publications/pagefarm-kddo9demo.pdf
Images File Format: PDF/Adobe Acrobat - Quick View

B Zhou - Related articles

Maps Ranking web pages is an essential task in web Search and ... the quality of

Videos information retrieval o the web. ... ample of such off-search engine applcations. ...

News DOCODE-lite: a meta-search engine for document similarity retrieval ..
uchile.academia.edu/.. JDOCODE-lite_a_meta-search_engine_for_do

Shopping A second alternative is to submit the whole document in a search engine. ... for which

Vore itis highly scalable and extensible to new information retrieval requirements. ... the
average relevance of the best response of a Web search engine s, and [ .
DOCODE-Lite is a first approach for a document plagiarism detection system. ...

Al resuits

Web spam detection based on discriminative content and link features
ieeexplore.ieee.rg » .. » Conferences » Telecommunications (IST), 2010

by M Mahmoud - Related articles

Timeline 17 Mar 2011 ~ Thereafter, we design a spam detection system that employs a

More search tools minimum set of features ... Web information retrieval systems . Web spam detection
.. Search engine . classification . data mining . feature selection , wel Span ...
“Challenges in web search engines". ACM SIGIR, Volume 35, Issue 2, 2002, pp. ...

Sites with images
Related searches

Matthias Hagen, Benno Stein cale Text Reuse Detec



Delete rare keywords Information lost!

information retrieval

detection system web search

search engine

Web
GO\ 1816 "search engine" "web search” “information retrieval" "detection system"

Advanced search
Search v

Everything oA OSD: An Online Web Spam Detection Systems
w.cs su.cal~jpei/publications/pagefarm-kddo9demo.pdf
Images File Format: PDF/Adobe Acrobat - Quick View

B Zhou - Related articles

Maps Ranking web pages is an essential task in web Search and ... the quality of

Videos information retrieval o the web. ... ample of such off-search engine applcations. ...

News DOCODE-lite: a meta-search engine for document similarity retrieval ..
uchile.academia.edu/.. JDOCODE-lite_a_meta-search_engine_for_do

Shopping A second alternative is to submit the whole document in a search engine. ... for which

Vore itis highly scalable and extensible to new information retrieval requirements. ... the
average relevance of the best response of a Web search engine s, and [ .
DOCODE-Lite is a first approach for a document plagiarism detection system. ...

Al resuits

Web spam detection based on discriminative content and link features
ieeexplore.ieee.rg » .. » Conferences » Telecommunications (IST), 2010

by M Mahmoud - Related articles

Timeline 17 Mar 2011 ~ Thereafter, we design a spam detection system that employs a

More search tools minimum set of features ... Web information retrieval systems . Web spam detection
.. Search engine . classification . data mining . feature selection , wel Span ...
“Challenges in web search engines". ACM SIGIR, Volume 35, Issue 2, 2002, pp. ...

Sites with images
Related searches
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What query to formulate from the keywords?
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Our answer . ..

Not just one query!
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Our answer . ..

Not just one query!

But a set of queries!
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Our answer . ..

Not just one query!

But a set of queries!

Remark: Each returning not too many results . ..
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A set of queries!

information retrieval text reuse
web search query formulation

search engine

Goc ;8[@ “information retrieval” "text reuse" "web search" "query formulation” “sear
Advanced search

Search =3 ;

Scholarly articles for "information remeval 'lexl reuse” "web

Everything
search” "query formulation” "search e
Images @@mmumu«mma_mm,mmrcmws
Maps
Videos ORI Appl i the User-over-Ranking Hypothesis to Query
News Formulat
imar_de/medenswebis/publications/../stein_2011k pot
Shopping 1 PDF/Adobe Acrobat - Quick View
by M Hagen
Books presert a fully automatic user-site heurstic for web query formulation from given
done via a web search engine and can be tackled by automatically
More CONSITUCHINg a..... Adapting Information retrieval systems to user queries.
Uni Weimar - Webis: by Topic
Al resu v uni-weimar imedienswebis/publications/by-topic.html
Related searches Beyond Precision@10: Custeing the Long Tailof Web Search Resuts. n .
Timeline.

) Show more resuls from uni-weimar.de.
More search tools

String Processing and ion Retrieval: 18th

Google Books Result

books.google.com/books 2isbn=364224582X..

Roberto Grossi, Fabrizio Silvesiri, Fabrizio Sebastiani - 2011 - Compuer
‘Candidate Document Retrieval for Web-Scale Text Reuse Detection= Mathias Hagen
and.... We focus on the query formulation problem s the crucal first step in the ... of
how 1o query a web search engine using the extracted keywords
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A set of queries!

text reuse
detection system query formulation

search engine

GO\ )g[e "text reuse” "detection system" "query formulation” "search engine”
Ahanced search
Search voufE resuis)
Everything oAl Candidate Document Retrieval for Web-Scale Text Reuse
Detection -
Images

W uni-weimar. de/medien/webis/publications/.../stein_20111.pdf
Maps Fil Fomat: POF/AGobe Acrobat - Quik View
y M Ha

Videos ered 10 a text reuse detection system for an n-depth analysis. .. pared (o a maximal
temset query formulation strategy (10, 14], which is the mos ... Ing text reuse

News candidates on the search engine’s ranking algorithm; potential text reuse ...

Shopping String Processing and Retrieval: 18th s

Books Google Books Result
books.google.com/books 7isbri=364224582X...

More Fobero Gross Fabrzl Sivest, Fabrzio Sebastan - 2011 Compiers - 442 pages
We focus on the query formulation problem as the crucial first step in t Atext
ouse datetion aystam ams at g passagos wihna goen docLImot whEh, . of

Al resulte How o query a web search engine using the extracted keyviords

Sites with images.
Related searches Comparing query logs and pseudo-rel b-search ...
Timeline

)y 10 - Related articles
More search tools. Suofcts Query formulation Adtonal Cassfcaior: ... We evaluat ou proposea
engine log per we present a spam
detectior applcations such a8 surmatzaion, document
provenance, detecting text reuse and novelty detection. ...
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A set of queries!

web search query formulation

capacity constrained search engine

GO\ gle "web search" "query formulation” "capacity constrained" “search engine"

Avanced zesrcn

Search ¥ e |

Everything Research and Advanced Technology for Digital Libraries: 14th
Google Eooks Result
Images. book: COm/books7Isbn=3642154638.
Maps Mo Lamas, oemon dose.Aete 2010 - Computers - 573 pages
Mattias Hagen and
Videos from these only a fracton, typically the Web search engine's fop-anked ...
News. oA C: d Query Formulation - Bauhaus-U tat
Shopeing uniweimar. delmediensiwebis/publicati
Books. e Fomt. POF/Adobo Acioai - Quk Vi
1gen - Cited by 2 - Related attcles
More Matthias Hagen ...
Saarc angine's op ankee fosult, cou 5 processed by he deacon system
All results Por Cemmume Document Retrieval for Web-Scale Text Reuse
Related searches Detect
Timeline uni-weimar.de/met stein_20111pat

o Formas PO Adkbe Acrobat - Uik Vi

CAPACITY CONSTRAINED QUERY FORMULATION.Given (1) Set W of keyworss. 2

More search tools

#Show more results from uni-weimar de.

Capacity-constrained query formulation
ot sl 66701

y M - Gited by 2 - Related artcles
Ity-constrained query formulation ... Jacob Shapiro ., Isak Taksa, Consiructing
‘Web search queries 11om the LSEr Infoalion Need eXpresSed ... An approach to
content-based image reteval based on the Lucene search engin ibxary ...
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A set of queries!

web search query formulation

capacity constrained search engine

GO\ gle "web search" "query formulation” "capacity constrained" “search engine"

Avanced zesrcn

Search ¥ e |

Everything Research and Advanced Technology for Digital Libraries: 14th
Google Eooks Result
Images. book: COm/books7Isbn=3642154638.
Maps Mo Lamas, oemon dose.Aete 2010 - Computers - 573 pages
Mattias Hagen and
Videos from these only a fracton, typically the Web search engine's fop-anked ...
News. oA C: d Query Formulation - Bauhaus-U tat
Shopeing uniweimar. delmediensiwebis/publicati
Books. e Fomt. POF/Adobo Acioai - Quk Vi
1gen - Cited by 2 - Related attcles
More Matthias Hagen ...
Saarch angine's op ankee fosuls, cou 5 processed by he dealon sysiem
All results Por Cemmume Document Retrieval for Web-Scale Text Reuse
Related searches Detect
Timeline uni-weimar.de/met stein_20111pat

o Formas PO Adkbe Acrobat - Uik Vi

CAPACITY CONSTRAINED QUERY FORMULATION.Given (1) Set W of keyworss. 2

More search tools

#Show more results from uni-weimar de.

Capacity-constrained query formulation
ot sl 66701

y M - Gited by 2 - Related artcles
Ity-constrained query formulation ... Jacob Shapiro ., Isak Taksa, Consiructing
‘Web search queries 11om the LSEr Infoalion Need eXpresSed ... An approach to
content-based image reteval based on the Lucene search engin ibxary ...
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The 3 queries together . ..

Properties
@ All keywords covered (similarity)
e Not too many results (< 1000) (capacity)
@ Desired document among the results (quality)

Problem
How to automatically find such query sets?

Matthias Hagen, Benno Stein Candidate Document Retrieval for Web-scale Text Reuse Detection 16



Problem statement

CAPACITY CONSTRAINED QUERY FORMULATION
o Given: @ Set W of keywords

@ Query interface for a web search engine

© Upper bound k on the number of desired results

e Find a family Q C 2% of queries:
o returning < k results

o covering all keywords from W.

Matthias Hagen, Benno Stein Candidate Document Retrieval for Web-scale Text Reuse Detection 17



Problem statement

CAPACITY CONSTRAINED QUERY FORMULATION
o Given: @ Set W of keywords

@ Query interface for a web search engine

© Upper bound k on the number of desired results

e Find a family Q C 2% of queries:
o returning < k results

o covering all keywords from W.

Optimization Problem!

Minimize the number of submitted web queries to find Q.

Matthias Hagen, Benno Stein Candidate Document Retrieval for Web-scale Text Reuse Detection 17



All possible queries

{w1, w2, w3, w4, w5}

{w1, w2, w3, w4} {w1, w2, w3, w5} {w1, w2, w4, w5} {w1, w3, w4, w5} {w2, w3, w4, w5}

{w1,w2,w3} {wi,w2,w4} {wiw2w5} {wiw3w4} {wi,w3w5} {wlwd w5} {w2,w3,w4} {w2,w3w5} {w2,w4,w5} {w3,w4 w5}

{w1, w2} {w1, w3} {w1, w4} {w1, w5} {w2, w3} {w2, w4} {w2, w5} {w3, w4} {w3, w5} {w4, w5}

{wi} {w2} {w3} {w4} {w5}

Candidate Document Retrieval for Web-scale Text Reuse Detection

Matthias Hagen, Benno Stein



Queries with at most ¢ results

{w1, w2, w3, w4, w5}

underflowing

{w1, w2, w3, w4} {w1, w2, w4, w5} {w1, w3, w4, w5} {w2, w3, w4, w5}

{w1,w2,w3} {wi,w2,w4} {wiw2w5} {wiw3w4} {wi,w3w5} {wlwd w5} {w2,w3,w4} {w2,w3w5} {w2,w4,w5} {w3,w4 w5}

{w1, w2} {w1, w3} {w1, w4} {w1, w5} {w2, w3} {w2, w4} {w2, w5} {w3, w4)/@h\ {w4, w5}
~—————

— '/,,/
—
w1} w2} 3} {w4} {w5}
overflowing
{}

Matthias Hagen, Benno Stein Candidate Document Retrieval for Web-scale Text Reuse Detection



Minimal non-overflowing queries

{w1, w2, w3, w4, w5}

underflowing

{w1, w2, w3, w4} {w1, w2, w4, w5} {w1, w3, w4, w5} {w2, w3, w4, w5}

{wiw2,w3} {wiw2,w4} {wiw2w5} {wiw3w4} {wlw3w5} {wlwdw5} {w2,w3,w4} {w2,w3,w5} {w2,w4 w5} {w3 w4 w5}

{wi,w2}  {wil, w3} {wil, w4} {wil, w5} (w2, w3} (w2, w4} (w2, w5} (w3, w4m {w4, w5}
~—

o ///

—
{w1} {w2} 3} {wa} {w5}

{}

overflowing
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The baseline algorithm

Apriori
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Apriori ¢ =1000 4500 results

{w1, w2, w3, w4, w5}

underflowing

{w1, w2, w3, w4} {w1, w2, w4, w5} {w1, w3, w4, w5} {w2, w3, w4, w5}

{wiw2,w3} {wiw2,w4} {wiw2w5} {wiw3w4} {wlw3w5} {wlwdw5} {w2,w3,w4} {w2,w3,w5} {w2,w4 w5} {w3 w4 w5}

{wi,w2}  {wil, w3} {wil, w4} {wil, w5} (w2, w3} (w2, w4} (w2, w5} (w3, w4m {w4, w5}
~—

o ///

—
{w1} {w2} 3} {wa} {w5}

{}

overflowing
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Apriori ¢ =500 2700 results

{w1, w2, w3, w4, w5}

underflowing

{w1, w2, w3, w4} {w1, w2, w4, w5} {w1, w3, w4, w5} {w2, w3, w4, w5}

{w1,w2,w3} {wi1w2,w4} {w1w2w5} {wlw3 w4} {wiw3w5} {w1wd w5} {w2,w3,w4} {w2,w3,w5} {w2,w4 w5} {w3 w4 w5}

—

e e —

.\‘
\ _— —
{w1, WMI‘], w3} {wl, w4} {wl, WS)\WZ, w3} (w2, WMVZ, w5} {w3, w4} (WSM(WAL w5}
S — /._/

{wi} {w2} {w3} {w4} {w5}

overflowing
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Apriori ¢ = 250 380 results

{w1, w2, w3, w4, w5}

underflowing

{w1, w2, w3, w4} {w1, w2, w4, w5} {w1, w3, w4, w5} {w2, w3, w4, w5}

~. —

{w1,w2,wWWw5) {w1,w3,w4} {wi,w3,w5} {wiw4w5} {w2,w3,w4} (w2,w3,w;)\%w4,v%w4,ws)

{w1, w2} {w1, w3} {w1, w4} {w1, w5} {w2, w3} {w2, w4} {w2, w5} {w3, w4} {w3, w5} {w4, w5}

{wi} {w2} {w3} {w4} {w5}

overflowing
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Apriori ¢ =375 940 results

{w1, w2, w3, w4, w5}

underflowing

{w1, w2, w3, w4} {w1, w2, w4, w5} {w1, w3, w4, w5} {w2, w3, w4, w5}

a— L — S
{w1,w2,w3} w1,w2,W,Mw3,w4) {w1,w3,w5} {w1,w4w,w3,w,w5) (w2,wWw4,ws)
= e A

{w1, w2} {w1, w3} {w1, w4} {w1, w5} {w2, w3} {w2, w4} {w2, w5} {w3, w4} {w3, w5} {w4, w5}

{wi} {w2} {w3} {w4} {w5}

overflowing
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Baseline's Analysis

Major drawback

All intermediate queries submitted. = —  Bad run time!
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Baseline's Analysis

Major drawback

All intermediate queries submitted. = —  Bad run time!

Estimate the result list length before query submission.
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The improved heuristic

Apriori + estimation

Matthias Hagen, Benno Stein Candidate Document Retrieval for Web-scale Text Reuse Detection



Co-occurrences for estimation

Estimate: "information retrieval" "query formulation" + "web search"
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Co-occurrences for estimation

Estimate: "information retrieval" "query formulation" + "web search"

Known: "information retrieval" "query formulation" 87 100 results
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Co-occurrences for estimation

Estimate: "information retrieval" "query formulation" + "web search"

Known: "information retrieval" "query formulation" 87 100 results

"information retrieval" + "web search" 16% remain
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Co-occurrences for estimation

Estimate: "information retrieval" "query formulation" + "web search"

Known: "information retrieval" "query formulation" 87100 results
query

"information retrieval" + "web search" 16% remain

"query formulation" + "web search" 22 % remain
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Co-occurrences for estimation

Estimate: "information retrieval" "query formulation" + "web search"

Known: "information retrieval" "query formulation" 87100 results
"information retrieval" + "web search" 16% remain
"query formulation" + "web search" 22 % remain
Our estimation scheme: avg(16% , 22%) = 19%

87100 - 0.19 = 16500 results
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Co-occurrences for estimation

Estimate: "information retrieval" "query formulation" + "web search"

Known: "information retrieval" "query formulation" 87 100 results
"information retrieval" + "web search" 16 % remain
"query formulation" + "web search" 22 % remain

Our estimation scheme: avg(16%, 22%) = 19%
87100 - 0.19 = 16500 results
Control: Google 35700 results
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Co-occurrences for estimation

Estimate: "information retrieval" "query formulation" + "web search"

Known: "information retrieval" "query formulation" 87 100 results
"information retrieval" + "web search" 16 % remain
"query formulation" + "web search" 22 % remain

Our estimation scheme: avg(16%, 22%) = 19%
87100 - 0.19 = 16500 results
Control: Google 35700 results

Observation

Our scheme usually underestimates the real result list length.

Matthias Hagen, Benno Stein Candidate Document Retrieval for Web-scale Text Reuse Detection



What about performance?
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Experimental setup

@ 257 pairs of two versions of papers

@ 10 keywords from more mature version
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Experimental setup

@ 257 pairs of two versions of papers

@ 10 keywords from more mature version

@ Bing API as search engine
@ Set kK =1000

A\
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Baseline vs. heuristic

Number of keywords 4 6 8 10
complete query overflows 207 146 102 81
Q computation possible 50 111 155 176

heuristic 6.69 13.30 32.58 95.86

Avg. queries submitted | e 10.65 34.60 106.19 302.87
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Baseline vs.

Matthias Hagen, Benno Stein

heuristic

Average ratio of submitted queries

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

\\ s
Heuristic ~ —+—
r - Baseline = ------
L L L L L
2 3 4 5 6 10
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What about the candidate document quality?
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Candidates’ similarity to original document

Approach
Heuristic Frequent Rare Random
10 most similar doc’s 0.55 0.55 0.56 0.56
100 most similar doc's 0.39 0.37 0.35 0.29
all retrieved doc's 0.29 0.25 0.22 0.21

Candidate Document Retrieval for Web-scale Text Reuse Detection
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Almost the end: The take-away messages!
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What we have done

@ Candidate document retrieval

@ not just one query
e set of queries — capacity

@ Co-occurrence informed heuristic

@ Good quality candidates
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What we have (n

e Candidate document retrieval @ Which approach actually

e not just one query finds more text reuse?
e set of queries — capacity

@ Co-occurrence informed heuristic

@ Good quality candidates
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What we have (not) done

e Candidate document retrieval @ Which approach actually

e not just one query finds more text reuse?
e set of queries — capacity

@ Co-occurrence informed heuristic

@ Good quality candidates | Thank yOU
®
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