Towards the 2nd Intl.
Competition on Plagiarism

Detection and Beyond

Alberto Barron-Cedefo and Paolo Rosso

Natural Language Engineering Lab. - ELIRF
Department of Information Systems and Computation
Universidad Politécnica de Valencia, Spain
{Ibarron, prosso} @dsic.upv.es

Plagiarism Conference
June, 2010

&

LR

Competition on Plagiarism Detection and Beyond NLEL@UPV 1/37



o* Ehimp Whe Plnglvsism Resawres She
Academic Plagiarism Plagiarism detection
s "

% @Im Dupli Checker ﬁﬂ

= il the sonree
TBLAST30: FREE ‘o, [
Be:!: a similarity-based search engine .’?F'I'ii:'i Re pO f [I gmag

QJ Plagiarism Detect.com

THE POWER OF UNIGQUENESS

Plagiarten Semntsrsem

;;;plqgmm PlagScan safemas&gn &, Y{[ﬁ"m

Your online service for plagiarism detection 4y Brackbeard

The Sherlock Plagiarism Detector SID - Plagiarism Detection

&turnitin \& VeriGuide” YAPj;
e

Competition on Plagiarism Detection and Beyond NLEL@UPV 2/37



chim

mj m Dupli Checker@

eTBLAST30: FREE "%,
SI 2 simiariy-based search engine FREE RE{% b Mag
] um\\ p 4]

pagiarism-detector s— ©)] Plagiarism Detect.com !
) &ki TR meWRER o' mavENEss -
::plagium’ Plag@can safe_&f/ assign ‘Vn erm

line servce for plagiarism detecti

The Sherlock Plagiarism Detector ~ SID - Plagiarism Detection

&turnitin & VeriGuide” vap

Which plagiarism detection method performs best?

Competition on Plagiarism Detection and Beyond NLEL@UPV 3/37



Introduction

Plagiarism Detection Overview

Preparing a Competition on Plagiarism Detection

First International Competition on Plagiarism Detection
Second International Competition on Plagiarism Detection

And beyond

Competition on Plagiarism Detection and Beyond NLEL@UPV 4/37



Introduction: Automatic Plagiarism Detection

Given a suspicious document  d,...

+ detecting potential cases of plagiarism;
« if possible, providing the alleged source.
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Introduction: Automatic Plagiarism Detection

Given a suspicious document  d,...
+ detecting potential cases of plagiarism;

« if possible, providing the alleged source.

Afterwards, a person can take the final decision: whether a text is
plagiarised or not.
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Introduction: Previous evaluations

Experiment Task
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Plagiarism Detection Overview
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Plagiarism Detection Overview

Goal ldentifying the plagiarized sections in a suspicious
document d,,.
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Plagiarism Detection Overview

Goal ldentifying the plagiarized sections in a suspicious
document d,,.
Objective Providing experts with evidence to decide whether a
case of plagiarism is at hand.
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Plagiarism Detection Overview

Goal ldentifying the plagiarized sections in a suspicious
document d,,.
Objective Providing experts with evidence to decide whether a
case of plagiarism is at hand.

Approaches ¢ intrinsic
+ external
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PDO: Intrinsic Plagiarism Detection

An expert is often able to detect plagiarism by
reading a document

Insertion of text from a different author into d,
causes style and complexity irregularities

[Meyer zu Ei3en and Stein, 2006], [Stamatatos, 2009]
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PDO: Intrinsic Plagiarism Detection

An expert is often able to detect plagiarism by
reading a document

Insertion of text from a different author into d,
causes style and complexity irregularities

Quantification can be made by measuring...

Text readability Gunning Fog, Flesch—Kincaid
Vocabulary richness types/tokens ratio

Basic statistics avg. sentence length, avg. word length
n-grams profiles character level statistics

[Meyer zu Ei3en and Stein, 2006], [Stamatatos, 2009]
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PDO: External Plagiarism Detection

Better evidence than style irregularities is
if the source of plagiarism case can be
provided

It is closer to information retrieval

[Potthast et al., 2009]

o

53 =

LR

Competition on Plagiarism Detection and Beyond NLEL@UPV 10/37



PDO: External Plagiarism Detection

Better evidence than style irregularities is
if the source of plagiarism case can be
provided

It is closer to information retrieval

d, and a collection of potential source documents D are given. The
task is to identify the plagiarized sections in d, (if there are any), and
their respective source sections in D

[Potthast et al., 2009]
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PDO: External Plagiarism Detection

Better evidence than style irregularities is
if the source of plagiarism case can be
provided

It is closer to information retrieval

Issues render this task difficult
* Number of potential source documents, |D|;

 Plagiarizing a text often includes paraphrasing, summarizing,
and even translation.

[Potthast et al., 2009]
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PDO: External Plagiarism Detection

Better evidence than style irregularities is
if the source of plagiarism case can be
provided

It is closer to information retrieval

Models

Vector Space Models [Broder, 1997], [Maurer et al., 2006]
Fingerprinting technigues SPEX  [Bernstein and Zobel, 2004],
Winnowing [Schleimer et al., 2003]

[Potthast et al., 2009]
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PDO: External Plagiarism Detection

Prototypical Process

)

Plagiarism Detection

Heuristic Candidate Detailed Knowledge-ba_sed
retrieval documents analysis post-processing

Suspicious /

sections

Reference
collection D
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Preparing a Competition on Plagiarism Detection
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PAN-PC-09: Corpus of Synthetic Plagiarism

* Plagiarism implies an ethical issue
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PAN-PC-09: Corpus of Synthetic Plagiarism

* Plagiarism implies an ethical issue

* Nobody would like to be included in a corpus containing
plagiarism!
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PAN-PC-09: Corpus of Synthetic Plagiarism

* Plagiarism implies an ethical issue

* Nobody would like to be included in a corpus containing
plagiarism!

* Properly anonymising actual cases of plagiarism is a hard task
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PAN-PC-09: Corpus of Synthetic Plagiarism

Base texts Texts from Project Gutenberg (http://www.gutenberg.org).

Restrictions As the base text is free of copyright, the resulting corpus
does not have distribution restrictions.

Cases generation All the cases of text reuse are created
automatically.

Proper citation No cases of proper citation are included.
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http://www.gutenberg.org

PAN-PC-09

“A newly developed large-scale corpus of  artificial plagiarism”

* 41223 documents
* 94202 artificial plagiarism cases
* It includes cases for intrinsic and external detection methods

http://lwww.webis.de/research/corpora
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PAN-PC-09: parameters

+ Document length

« Suspicious-to-source ratio
 Plagiarism percentage

+ Cases length
 Plagiarism language

« Cases obfuscation
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PAN-PC-09: parameters

Document length

large
| (o0-
- 1000
pp.) 15%
short (1-
10 pp.)
50%
medium
(10-100
pp.) 35%
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PAN-PC-09: parameters

Suspicious-to-source ratio
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Cases length

300-
1000
words

50-150 4
words p :

3000-
5000
words
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PAN-PC-09: parameters

Plagiarism Languages

languag
— e ([de,
es] to
en) 10%

monoling R
ual 90%
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PAN-PC-09: obfuscation

Cases Obfuscation

Paraphrasing, summarization, etc. is simulated by...

« shuffling, removing, inserting short phrases
* replacing semantically related words
* POS preserving shuffling
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Evaluation Measures

We are interested in evaluating the following three main factors:

@ plagiarised and —if available— source fragments are retrieved;
® original text fragments are not reported as plagiarised; and

® plagiarised fragments are not detected over and over again.
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Evaluation Measures

* No standard evaluation measures have been previously defined
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Evaluation Measures

* No standard evaluation measures have been previously defined

+ Evaluations use to be incomparable and often not even
reproducible
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Evaluation Measures

* No standard evaluation measures have been previously defined

+ Evaluations use to be incomparable and often not even
reproducible

* Properly anonymising actual cases of plagiarism is a hard task
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Evaluation Measures

Precision and Recall

|{relevant documents} N {retrieved documents}|

precsion = [{retrieved documents}|

|{relevant documents} N {retrieved documents}|

Il =
reca [{relevant documents}|
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Evaluation Measures
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N plagiarized characters
m detected characters
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Evaluation Measures
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(™ computes the positionally overlapping characters)
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Evaluation Measures
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N plagiarized characters
m detected characters

. prec(S, R) - rec(S, R)
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Evaluation Measures

S
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m detected characters
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Sp={s|se€S AIreR: snr#d}

Competition on Plagiarism Detection and Beyond NLEL@UPV 22/37

LR



IIIII_IIIIIIII-IIIIII-I
IIIME@II&SI LR

. r2 3 r4

document as character sequence || original characters
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m detected characters
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First International Competition on Plagiarism Detection

LR

Competition on Plagiarism Detection and Beyond NLEL@UPV 23/37



1st Competition: Chronology

Mach 2009 Participants were provided with the developing section
of the corpus (with annotated cases).
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1st Competition: Chronology

Mach 2009 Participants were provided with the developing section
of the corpus (with annotated cases).

May 2009 Test corpus provided (without any annotation).
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1st Competition: Chronology

Mach 2009 Participants were provided with the developing section
of the corpus (with annotated cases).

May 2009 Test corpus provided (without any annotation).

June 2009 Participants submitted their detections to be evaluated.
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1st Competition: Game rules

Eligibility The contest was open to any party planning to attend
the PAN competition. No feedback at the time of
submission was provided.

Integrity The exploitation of potential flaws in the competition
corpus to gain advantages was prohibited.

Text resources No other text than the one provided in the corpus
could be used.

Winner Selection One winner of the "External Plagiarism Detection”
task, one winner of the "Intrinsic Plagiarism Detection"
task, and one overall winner were proclaimed.

Award The overall winner was awarded a prise, sponsored byA[[
Yahoo! Research. CNLEL
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1st Competition: Overview

13 research teams
. Africa
- 0.5
____|America
3

E 87
Europe 8/~ " {asia 3]

http://www.webis.de/research/workshopseries/ pan-09/competition.html
http://ceur-ws.org/Vol-502
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1st Competition: Overview

13 research teams

o Africa
- 0.5
___|America

3

Europe 8"

Intrinsic Approaches (4 teams)

Participant Analyzed features
Stamatatos character n-grams
Zechner, Muhr, Kern, Granitzer word freq. class + text frequencies
Seaward, Matwin Kolmogorov complexity measur

http://www.webis.def research/workshopseries/pan-09/competition.html "LEI;
http://ceur-ws.org/Vol-502 B
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http://www.webis.de/research/workshopseries/pan-09/competition.html

1st Competition: Overview

13 research teams
Africa
— 0.5
\America
- 3

Europe 8"

External Approaches (10 teams)

Participant Comparison units
Grozea, Gehl, Popescu character n-grams
Kasprzak, Brandejs, Kripac word n-grams g

Basile, Benedetto, Caglioti, Degli Esposti length n-grams &

http://www.webis.de/research/workshopseries/pan-09/competition.html
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Second International Competition on Plagiarism Detection
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2nd Competition

spol by

YAaHoO!

RESEARCH

* PAN-PC-09 corpus — PAN 2010 training corpus

* PAN 2010 test corpus composed of around 40,000 documents
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* PAN-PC-09 corpus — PAN 2010 training corpus
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« Cases of “unaware” text reuse are minimised
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RESEARCH

* PAN-PC-09 corpus — PAN 2010 training corpus

* PAN 2010 test corpus composed of around 40,000 documents
+ Cases of “unaware” text reuse are minimised

* Better obfuscation models

« Higher relation between a plagiarism and its context

» No distinction between intrinsic and external cases
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2nd Competition

by

e N Y AEIOO!

RESEARCH

* PAN-PC-09 corpus — PAN 2010 training corpus

* PAN 2010 test corpus composed of around 40,000 documents
+ Cases of “unaware” text reuse are minimised

* Better obfuscation models

« Higher relation between a plagiarism and its context

» No distinction between intrinsic and external cases

* New humanmade cases using Mechanical Turk

L
.

e LR
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2nd Competition: competitors (~20 teams)

sp d by

YAaHoO!

RESEARCH

40 researchers registered
— |Afnca 2

____America
- 5]

a9

http://pan.webis.de
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Cross-Language Plagiarism Detection

J< IPC 2008

Cene AR e et
Craily PREpcETR -

ross Disclpinany

Cross Language

Cutting Edge

New Solutions

4th 1PC 2014
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Cross-Language Plagiarism Detection

The Party of European Socialists (PES) is a European political party
comprising thirty-two socialist, social democratic and labour parties from
each European Union member state and Norway.

El Partido Socialista Europeo (PSE) es un partido politico
pan-europeo cuyos miembros son de partidos socialdemdcratas,
socialistas y laboristas de estados miembros de la Unién Europea, asi
como de Noruega.

Europako Alderdi Sozialista Europar Batasuneko herrialdeetako eta
Norvegiako hogeita hamahiru alderdi sozialista, sozialdemokrata eta
laborista biltzen dituen alderdia da.

[Wikipedia, 2010]
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Cross-Language Plagiarism Detection

WIKIPEDIA

English H BB
The Free Encyclopedia = U —EFEs
3 321 000+ articles 602 megs SEaE
Deutsch = Espanol
Die freie Enzykiopadie §8 ’; L a enciclopedia libre
1 080 000+ Artikel 7 608 000+ articulos
3/
Francais E. r Polski
Lencyclopédie libre s ! Wioina encykilopedia

958 000+ articles 706 000+ haset

Italiano
tenciclopedia libera el
697 D00+ voci

Pyccruni
CaofodHas sHyuUknonedus
547 000+ cTatei

Portugués Nederlands
A enciclopedia ivre De vrijfe encyclopedie
585 000+ artigos 606 00D+ artikelen
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Cross-Language Plagiarism Detection

* In the 1st competition no team tried to detect the CL plagiarism
* In fact, this is a lack in automatic plagiarism detection nowadays
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Cross-Language Plagiarism Detection

* In the 1st competition no team tried to detect the CL plagiarism
* In fact, this is a lack in automatic plagiarism detection nowadays

[Pouliquen et al., 2003] Exploit multilingual thesauri in order
to detect documents translations

[Potthast et al., 2010] CL-ESAintends to estimate how se-
mantically similar two texts (in dif-
ferent languages are). It exploits
Wikipedia.

[Pinto et al., 2009] CL-ASA is based on statistical ma-
chine translation. It estimates the
likelihood of two texts of being valid =y
translations of each other. @

...!‘...'»&
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Thank you!

http://pan.webis.de

pan@webis.de

Ibarron@dsic.upv.es

This research is partially funded by CONACYT-Mexico and the MICINN project
TEXT-ENTERPRISE 2.0 TIN2009-13391-C04-03 (Plan 1+D+i).
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