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The use of ideas, words, or other work

without appropriately acknowledging the source

to benefit in a setting where originality is expected. *

Defining Academic Plagiarism

* Definition adapted from: Fishman, T., ĨĥWe Know It When We See ItĦ Is Not Good Enough: Toward a Standard Definition of Plagiarism That Transcends Theft, Fraud, and Copyright,ĩ 

in Proceedings of the 4th Asia Pacific Conference on Educational Integrity (4APCEI) , 2009, p. 5.
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Forms of Academic Plagiarism
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Semantics-preserving
plagiarism

Paraphrase

Translation

Idea-preserving
plagiarism

Appropriation of ideas or concepts

Reusing the sequence of arguments or ideas 

Reusing materials other than text

Ghostwriting Contract Cheating

Syntax-preserving
plagiarism

Synonym substitution

Technical disguise

Lexis-preserving
plagiarism

Verbatim copying without citation
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[1]   Studies reviewed in: Ison, D. C., ĨAn Empirical Analysis of Differences in Plagiarism Among World Cultures,ĩ Journal of Higher Education Policy and Management, vol. 40, no. 4, pp. 291ģ304, Jul. 2018.

[2]   Smart, P. & Gaston, T., ĨHow Prevalent Are Plagiarized Submissions? Global Survey of Editors,ĩ Learned Publishing, vol.32, no. 1, pp. 47ģ56, Jan. 2019.

[3]   http://retractiondatabase.org [5]   https://www.dissernet.org/[4]   https://vroniplag.wikia.org 

Prevalence of Academic Plagiarism

Students Researchers

~20-30%

Rough trends of average prevalence reported [1]:

North America & Western Europe

~30-60%

~60-85%

Australia, Eastern Europe & Russia

Middle East &  Asia

Many studies since the 1950sĤhard to consolidate 
due to diverse definitions, objectives, and methods

(Insufficient data for South America)

Few systematic studies but much empirical evidence

~15%
average estimate of 372 journal editors 
for the % of plagiarized submissions [2]

2,670
Journal articles retracted for plagiarism 
in RW database (11% of total) [3]

210
786

Reports on doctoral theses with strong 
evidence of plagiarism by the VroniPlag
[4] and Dissernet [5] projects

Consensus in the literature:

Academic plagiarism is a pressing problem 

among students and researchers.
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Problem of Detecting Academic Plagiarism

ÅThe systems can find 

Ĩ[Į] a good bit of text overlap.ĩ

ÅTheir performance is 

Ĩ[Į]only partially satisfactory [Į]ĩ 

for synonym replacements 

ÅĨ[Į] quite unsatisfactory for 

paraphrased and translated texts .ĩ

Plagiarism forms more 
characteristic of researchers
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Research Objective & Research Tasks

Devise, implement, and evaluate automated approaches

capable of identifying previously non -machine-detectable 

forms of disguised academic plagiarism.
RT1

Identify the strengths and weaknesses of state-of-the-art 

methods and systems to detect academic plagiarism.

RT2 Devise detection approaches that address the identified weaknesses.

RT3 Evaluate the effectiveness of the proposed detection approaches.

RT4
Implement the proposed detection approaches in a plagiarism detection 

system capable of supporting realistic detection use cases.



Results for
Research Tasks
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State of the Art in Plagiarism Detection Research

RT1

External Plagiarism Detection Process

candidate 
retrieval

detailed 
analysis

post 
processing

input
document

candidate
document(s)

similar
content

suspiciously 
similar 
content

reference 
collection

human
inspection
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State of the Art in Plagiarism Detection Research

Semantics-preserving
plagiarism

Paraphrase

Translation

Idea-preserving
plagiarism

Appropriation of ideas or concepts

Reusing text structure 

Reusing sequence of ideas or arguments 

Ghostwriting Contract Cheating

Syntax-preserving
plagiarism

Synonym substitution

Technical disguise

Lexis-preserving
plagiarism

Verbatim copying without citation
Mature Technologies
Å n-gram fingerprinting, VSM, 

PoSanalysis Į

Å Candidate retrieval Ὑ φπϷ

ÅὊ ψψϷɀωφϷ(1:1 comparisons)

Intense Research
Å Text-based semantic analysis 

(LSA, ESA, token embeddings, 
KGA, Į), Machine Learning, Deep 
Learning, Machine Translation

Å Candidate retrieval Ὑ φπϷ

Å Ὂ υπϷɀφπϷ(1:1 comparisons)
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Open Research Problem

RT1
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Identified Research Gap

ÅCandidate Retrieval and Detailed Analysis methods 

capable of improving the identification of:

Å Strong paraphrases

Å Sense-for -sense translations 

Å Structural and idea plagiarism

RT1
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Research Approach

In addition to text , analyze:

Å Citations

Å Images

Å Mathematical content

RT2

RT2 Devise detection approaches that 

address the identified weaknesses.

RT3 Evaluate the effectiveness of the 

proposed detection approaches.
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Citation -based Plagiarism Detection ĤSummary

Section 1
This is an example text with referenc es to dif ferent doc uments for illustra ting the usage 
of citation anal ysis for plagiarism de te ction. This is an example te xt w ith refere nce s to 
different documents for i llustrating the usage of c itation analysis for pl agi arism 
detection.  
This is a in-text citation [1] . This i s an example  tex t w ith re ferences to different 
documents for i llustrating the usage of c itation analysis for plagi arism detection. This i s 
an example  tex t wi th re ferences to di fferent documents for il lustrating the  usage of 

cita ti on ana lysis for plagia rism detection.  

Section 2
Another i n-text citation [2] . tThi s is an example text wi th references to di ffere nt 
documents for i llustrating the usage of c itation analysis for plagi arism detection. This i s 
an example  tex t wi th re ferences to di fferent documents for il lustrating the  usage of 
cita ti on ana lysis for plagia rism detection.  This is a repe ated in-text citation [1] . 
This is an example text with referenc es to dif ferent doc uments for illustra ting the usage 
of citation anal ysis for plagiarism de te ction. This is an example te xt with refere nce s to 
different documents for i llustrating the usage of c itation analysis for pl agi arism 
detection.  

Setion 3
A thi rd in-text citation [3] . This i s an example  tex t w ith re ferences to different 
documents for i llustrating the usage of c itation analysis for plagi arism detection. This i s 
an example  tex t wi th re ferences to di fferent documents for il lustrating the  usage of 
cita ti on ana lysis for plagiarism detection.  a  f inal in-text-cita ti on[2].

References
 [1]
 [2]

 [3]

Document B

This is an example text with referenc es to dif ferent doc uments for illustra ting the 
usage  of cita ti on ana lysis for plagia rism detection. This is a in-text citation [1] . This i s 
an example  tex t wi th re ferences to di fferent documents for il lustrating the  usage of 
cita ti on ana lysis for plagia rism detection.  Another example for an in-text citation [2] . 

This is an example text with referenc es to dif ferent doc uments for illustra ting the 
usage  of cita ti on ana lysis for plagiarism detection.  

This is an example text with referenc es to dif ferent doc uments for illustra ting the 
usage  of cita ti on ana lysis for plagia rism detection.  This is an e xample text with 
refe re nce s to different documents for illustra ti ng the usage of citation anal ysis for 
plagiarism de te ction. This is an example te xt with refere nce s to dif ferent doc uments 
for i llustrating the usage of c itation analysis for plagi arism detection. 
 
This is an example text with referenc es to dif ferent doc uments for illustra ting the 
usage  of cita ti on ana lysis for plagiarism detection.  This is an e xample text with 
refe re nce s to different documents for illustra ti ng the usage of citation anal ysis for 
plagiarism de te ction. He reʿs a third in-text citation [3] . This i s an example  tex t with 
refe re nce s to different documents for illustra ti ng the usage of citation anal ysis for 
plagiarism de te ction. 

This is an example text with referenc es to dif ferent doc uments for illustra ting the 
usage  of cita ti on ana lysis for plagiarism detection.  

References
 [1]
 [2]

 [3]

Document A

Doc E

Doc C

Doc D

EDC DECDC

Citation Pattern Citation Pattern

Doc A Doc B

EDC

DECDC

Pattern Comparison
Doc A

Doc B

RT2

Å First non-textual PD approach

Å Analyzed confirmed plagiarism cases

Å Devised set-based and sequence-based

methods to identify observed patterns 

and can handle:

Å Transpositions

Å Insertion or substitutions

Å Repetitions

Å Applied the methods to a large-real-world  

collection of biomedical articles

Å Citation -based methods outperformed 

text -based methods for disguised forms 

of plagiarism 
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Å Retrieval approaches for 

Å Copied

Å Cropped

Å Affinely transformed images

Image-based Plagiarism Detection ĤSummary

Contributions

Å Use-case-specific detection methods for 

typical image types in academic documents, 

e.g., bar-charts and flow-charts

Å Image-based detection process that:

Å Combines analysis methods for image types 

typical for academic documents

Å PD-specific relevance scoring

Å Is efficient and extensible

RT2

Related Work

Å Focus on specific image types
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Math -based Plagiarism Detection

ÅFirst study on the topic ĤStarting point: confirmed plagiarism cases

RT2

Retraction 
Watch

VroniPlag 
Wiki

44

Compilation of Test Cases

Expert inspection to 
create ground truth

Retrieval of confirmed 
cases of plagiarism

File conversion 
& cleaning

Infty
Reader

NTCIR -11 MathIR Task Dataset

Selection of 
arXiv documents

File conversion 
& cleaning

Provision 
for research

1010

10 plagiarized doc.
10 source doc.

102,504 arXiv doc.

arXiv.org

LaTeXML

TEI

TEI

TEI

Evaluation 
Datatset

LaTeXML


