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Introduction

A Copying words or ideas from someone else without
giving credit

A′

1
Copying the words and ideas from someone else’s text
without giving credit

A′

2
Changing words but copying the sentence structure of a
source without giving credit

A′

3
Copiar las palabras o ideas de alguien más sin darle
crédito
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A′

1
Copying the words and ideas from someone else’s text
without giving credit.

A′

2
Changing words but copying the sentence structure of a
source without giving credit.

A′

3
Copiar las palabras o ideas de alguien más sin darle
crédito

A′

1
is plagiarised. A′

2
is not. A′

3
is cross-language plagiarism
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Introduction

A Beautiful Plagiarism Definition

to take the though or style of another
writer whom one has never, never read.

[Bierce, 1911] (Devil’s Dictionary)

Barrón Cedeño, CL Text Reuse NLEL@UPV 5/46



Introduction

Why CROSS-LANGUAGE plagiarism detection is interesting?

• Plagiarism does not end at language boundaries
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• Plagiarism does not end at language boundaries

• Authors writing material in different languages are common

• Foreign people (students) feel safe of plagiarising from sources
written in their native language

• The lack of texts in less resourced languages become
cl-plagiarism common
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Introduction

Why CROSS-LANGUAGE plagiarism detection is interesting?

(www.wikipedia.org; consulted: 13th July, 2010)
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SIGIR Doctoral Consortium

• plagiarism detection
• the cross-language case and how we are trying to approach it
• the PAN competition (corpus + evaluation)

Alberto Barrón-Cedeño. On the Mono- and Cross-Language Detection of Text

Reuse and Plagiarism. SIGIR 2010 (Doctoral Consortium)
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SIGIR Doctoral Consortium

• plagiarism detection
• the cross-language case and how we are trying to approach it
• the PAN competition (corpus + evaluation)

Questions:

Collections generation
• How to get a freely available corpus of actual plagiarism?
• How valid is simulated plagiarism generated by crowdsourcing?

CL detection
• Is there a general bilingual statistical dictionary available?

Otherwise, how to build it?
• CL text reuse in Wikipedia and newspapers is an option?

Alberto Barrón-Cedeño. On the Mono- and Cross-Language Detection of Text

Reuse and Plagiarism. SIGIR 2010 (Doctoral Consortium)
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SIGIR Doctoral Consortium

Doug Oard
Alistair Moffat
Jamie Callan

Paul Thomas
Maarten de Rijke
Mounia Lalmas

•

•

•

•
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SIGIR Doctoral Consortium

Doug Oard
Alistair Moffat
Jamie Callan

Paul Thomas
Marteen de Rijke
Mounia Lalmas

• Stop naming it plagiarism → text reuse
• CL is too complicated. Instead, think about a comparison of

models and speed them up

• Use the corpus XX and evaluate Precision

• Try to contact Paul Clough at U. of Sheffield

Proposal(i) Download a collection of papers (ArXiv, ACL);
(ii) search for reused text
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COLING

Detection of Simple Plagiarism in Computer Science Papers

• stressed that self -plagiarism is a very important problem
nowadays

• he even offered a case study, just to do friends (long story)

[HaCohen-Kerner et al., 2010]
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COLING

Detection of Simple Plagiarism in Computer Science Papers

• stressed that self -plagiarism is a very important problem
nowadays

• he even offered a case study, just to do friends (long story)

• 10, 000 documents from ACL

• Comparison of (38) models and options of similarity estimation

• Knowledge based division of documents: abstract, references,
first third, etc

• He noted that analysisng abstracts is one of the best options

• Evaluation: runtime + expert analysis

[HaCohen-Kerner et al., 2010]

Barrón Cedeño, CL Text Reuse NLEL@UPV 11/46



Outline

Introduction

What Happened at SIGIR and COLING

Cross-Language Detection

Wikipedia Analysis

Barrón Cedeño, CL Text Reuse NLEL@UPV 12/46



CL: Thesaurus based

EUROVOC Thesaurus-based

• Thesaurus catalogued manually
• Available in the 18 EU languages

[Pouliquen et al., 2003]
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CL: Thesaurus based

EUROVOC Thesaurus-based

• Thesaurus catalogued manually
• Available in the 18 EU languages

Example “transport of dangerous goods” lemmas

Lemma Weight Lemma Weight
dangerous goods 33 radioactive material 19
by road 19 carriage 19
dangerous 18 plutonium 17
radioactive waste 15 nuclear fuel 15
shipment 15 adr 14
bind for 13 tank 13
receptacle 13 transport 13
pollute 12 nuclear waste 12

[Pouliquen et al., 2003]
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CL: Thesaurus based

• d ∈ L and d′ ∈ L′ are mapped into a vector of thesaurus
descriptor terms

d

d’

sim(d, d′) = cos(θd,d′)

[Pouliquen et al., 2003]
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CL: Thesaurus based

• d ∈ L and d′ ∈ L′ are mapped into a vector of thesaurus
descriptor terms

d

d’

sim(d, d′) = cos(θd,d′)

• We just obtained it from the EU commission last week!

[Pouliquen et al., 2003]
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CL: Explicit Semantic Analysis

• A significant comparable corpus C is required

• d ∈ L (d′ ∈ L′) is represented as a vector of relations to the index
collection CI (C ′

I )

• The similarities are computed using a monolingual retrieval
model such as the VSM

• Wikipedia is one of the biggest comparable corpora nowadays

[Potthast et al., 2008]
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CL: Explicit Semantic Analysis

[Potthast et al., 2008]
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CL: Alignment-based Similarity Analysis

• How likely is that d is a valid translation of d′?

• A two-step probabilistic translation and similarity analysis

• An adaptation of basic principles statistical MT

[Pinto et al., 2009]
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CL: Alignment-based Similarity Analysis

Baye’s rule for statistical Machine Translation:

p(d′ | dq) =
p(d′) p(dq | d′)

p(dq)

• p(dq) does not depend on d′ and is therefore neglected

• p(dq | d′) is a translation model probability (statistical bilingual
dictionary)

• . p(d′) is the language model probability

[Brown et al., 1993]
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CL: Alignment-based Similarity Analysis

p(d′ | dq) = p(d′) p(dq | d′)

We propose two adaptations:

• The adapted translation model is a non-probabilistic measure
w(dq | d′)

• The language model is replaced by a length model ̺(d′) that
depends on document length

ϕ(dq , d
′) = s(d′ | dq) = ̺(d′) w(dq | d′).

[Barrón-Cedeño et al., 2008, Pinto et al., 2009, Potthast et al., 2010]
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CL: Alignment-based Similarity Analysis

The translation model depends on a bilingual dictionary (estimated by
the IBM M1)

es en p(es, en)

certifica certifies 0.420329
certifica certify 0.164481
certifica certified 0.109649
certifica certifying 0.091375
certifica hereby 0.054824
certifica that 0.050577
certifica has 0.035947
certifica declare 0.018275
certifica licence 0.018271
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CL: Alignment-based Similarity Analysis

Translation model

p(d | d′) =
∏

x∈d

∑

y∈d′

p(x, y)

Adapted translation model (document level)

w(d | d′) =
∑

x∈d

∑

y∈d′

p(x, y)

• w(d | d′) increases if valid translations (x, y) appear in the
implied vocabularies.

• For a word x, with p(x, y) = 0 for all y ∈ d′, w(d | d′) is decreased
by ǫ, in our case ǫ = 0.1.
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CL: Alignment-based Similarity Analysis

Length Model

• It is expected that the length of the translation documents d and
d′ is closely related [Pouliquen et al., 2003]

̺(d′) = e

−0.5

0

@

|d′|
|d|

−µ

σ

1

A

2
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CL: Charactern-grams

Character n-grams use to be common languages with syntactical
similarities.

• Σ = {a, . . . , z, 0, . . . , 9},

• n = 3

• tfidf -weighting

• Cosine similarity

[Mcnamee and Mayfield, 2004]
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CL: Cross-language ranking (Wikipedia)
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CL: Cross-language ranking (JRC-Acquis)
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CL: And for less related languages?

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 político
pan-europeo cuyos miembros son de partidos socialdemócratas,
socialistas y laboristas de estados miembros de la Unión Europea, así
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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The corresponding articles contain around 2, 000, 1, 300, and only 100
words!

[Wikipedia, 2010]
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CL: Less Resourced Languages

Framework

• Two parallel corpora:
software a translation memory (en-eu)

consumerextracts from a multilingual magazine (es-eu)

• The entire corpus is a “big” document

• We perform sentence level similarity estimation

(corpora provided by Elhuyar Fundazioa and Consumer)
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CL: Less Resourced Languages
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CL: Less Resourced Languages
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And we are not working with Greek, Arabic, Chinese…!
[Barrón-Cedeño et al., 2010]
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CL: Cross-language ranking (Wikipedia)
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CL: Cross-language ranking (JRC-Acquis)
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How “comparable” Wikipedia is?

Some authors refer to Wikipedia as one of the biggest comparable
corpora at hand.

[Mohammadi and GhasemAghaee, 2010, Potthast et al., 2008].
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How “comparable” Wikipedia is?

Some authors refer to Wikipedia as one of the biggest comparable
corpora at hand.

[Mohammadi and GhasemAghaee, 2010, Potthast et al., 2008].

A corpus can be considered comparable if:

• it contains the same proportions of texts of the same genres;

• it contains the same proportions of texts in the same domains in
a range of different languages; and

• such texts are sampled on the same period.

[McEnery and Xiao, 2007]
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How “comparable” Wikipedia is?

Mexico City
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How “comparable” Wikipedia is?

Ciudad de México
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How “comparable” Wikipedia is?

Mexico City / Ciudad de México (infobox)
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How “comparable” Wikipedia is?

Some facts

• Articles on the same topic exist in plenty of languages

• The extent, time, and quality are hardly comparable in the most
of the cases.
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Reuse of Wikipedia articles

• Reuse of text across related articles

• Reuse of text outside of Wikipedia

• Cross-language text reuse
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Cross-Language Reuse in Wikipedia

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 político
pan-europeo cuyos miembros son de partidos socialdemócratas,
socialistas y laboristas de estados miembros de la Unión Europea, así
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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The corresponding articles contain around 2, 000, 1, 300, and only 100
words!

[Wikipedia, 2010]
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Cross-Language Reuse in Wikipedia

Who Reused What?

1 Is this a case of cross-language text reuse?
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Cross-Language Reuse in Wikipedia

Who Reused What?

1 Is this a case of cross-language text reuse?

2 What fragment is the source?

• the English one!

• the longest one

• the first created

• the language “linked” to the topic

11 Nov 07 The English fragment is generated

17 May 09 The English fragment is (slightly) modified

13 Jun 04The Spanish fragment is created

19 Jul 07 The Spanish fragment is (slightly) modified

7 Aug 08 The Basque fragment is created (at article creation time)
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Cross-Language Reuse in Wikipedia

Research Questions

• are dL and dL′ related?
• are the text fragments t ∈ dL and t′ ∈ dL′ a translation (reuse) of

each other?
• is t ∈ dL the source of t′ ∈ dL′?
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Cross-Language Reuse in Wikipedia

Research Questions

• are dL and dL′ related?
• are the text fragments t ∈ dL and t′ ∈ dL′ a translation (reuse) of

each other?
• is t ∈ dL the source of t′ ∈ dL′?

Wikimedia Research Questions

• What Wikipedia language editions exist, and why?
• What factors make a language edition grow?
• How are lacks of language planning (e.g. a lack of

standardization) dealt with?
• What kind of inter-Wikipedia collaboration exists?
• How to compare language editions to each other?

http://en.wikipedia.org/wiki/Wikipedia:WikiProject_Wikidemia

Barrón Cedeño, CL Text Reuse NLEL@UPV 39/46
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Cross-Language Reuse in Wikipedia

Articles Alignment

• d ∈ L and d′ ∈ L′ are articles on the same concept c

• alignment of t, t′ such that t ∈ d and t′ ∈ d′
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Cross-Language Reuse in Wikipedia

Articles Alignment

• d ∈ L and d′ ∈ L′ are articles on the same concept c

• alignment of t, t′ such that t ∈ d and t′ ∈ d′

Text features
• Named Entities [Friburger and Maurel, 2002, Toral and Muñoz, 2006]

• CL-CNG [Mcnamee and Mayfield, 2004]

• CL-ESA [Potthast et al., 2008]

• CL-ASA [Barrón-Cedeño et al., 2008, Pinto et al., 2009]

• Thesauri-based [Steinberger et al., 2002, Ceska et al., 2008]

• Translation + Monolingual similarity estimation
• Cognates [Simard et al., 1992]

• Correlation (kg ∼ pound) [Adar et al., 2009]

• common outlinks [Adar et al., 2009]
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Cross-Language Reuse in Wikipedia

Articles Characterisation
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Currently…
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