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Figure: Dr. Karl-Theodor zu Guttenberg (Photo: Reuters)

Did Dr. Guttenberg commit plagiarism?
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Anzahl Seiten, auf denen bisher Plagiate gefunden wurden: 271, d.h. 68,96%

50 100 150 200 250 400 450
Seitenzahl

HEl Seiten, auf denen Plagiate gefunden wurden

HEEm Seiten mit Plagiaten aus mehreren Quellen
Vermutlich aus Inhalten des Wissenschaftlichen Dienstes des Bundestages ibernommen
(nicht belegbar da Quellen nicht 6ffentlich und nicht zur Gesamtzahl gerechnet)

[ Seiten, auf denen bisher keine Plagiate gefunden wurden
Inhaltsverzeichnis (Seiten 1-14) und Anhange (ab Seite 408) wurden bei der Berechnung
des Prozentualwertes nicht mit einbezogen

Stand: 21.02.2011 16:45

Figure: Plagiarism statistic of Dr. Guttenbergs dissertation (Source: GuttenPlag Wiki)

There is strong evidence against him.
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Introduction
€000

Automatic Plagiarism Detection

Given a suspicious document...

Task m Find all plagiarized passages
m Provide the corresponding sources, if
available
Approaches m Intrinsic plagiarism detection
m External plagiarism detection
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Introduction
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Automatic Plagiarism Detection - Approaches

Insertion of text from author B into a text
] from author A causes style irregularities.

— can be detected by intrinsic plagiarism
detection algorithms
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Introduction
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Automatic Plagiarism Detection - Approaches

: Insertion of text from author B into a text
— from author A causes style irregularities.

— can be detected by intrinsic plagiarism
detection algorithms

Better evidence than style irregularities is the
source of a plagiarism case.
— can be detected by external plagiarism
detection algorithms
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Research Question

A lot of plagiarism detection algorithms:
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Research Question

But how to compare them?
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Contributions

Implementation of an Evaluation Framework
for Plagiarism Detection Algorithms

Corpus of Plagiarism Cases

m Different types of plagiarism:
m copy & paste plagiarism
®m paraphrased plagiarism
m cross-lingual plagiarism
m According plagiarism cases for intrinsic
and external plagiarism detection

Evaluation Measures

m Two measures to quantify Precision and Recall
m Granularity to quantify whether the contiguity between
plagiarized text passages is properly recognized
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Plagiarism Corpus

Plagiarism Corpus

Plagiarism Corpus
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Plagiarism Corpus
©00000

Plagiarism Process

Source Documents Suspicious Document
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Plagiarism Process

Source Documents Suspicious Documents
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Plagiarism Corpus
0®0000

Document Source

Project Gutenberg > 22,000 documents (en,de,es)

> 80 thematic categories (philosophy,
architecture, children’s book, etc.)

m Documents are Public Domain

Problem m Not all documents are suitable
m Documents already contain
"plagiarism"
m Documents contain unwanted meta
information

— extensive preprocessing
(about 16,000 documents left)
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Plagiarism Corpus
00®000

Layout

Corpus Layout

suspicious documents (7.5%)
(with plagiarism for intrinsic detection)

suspicious documents (25%)
(without plagiarism cases)

suspicious documents (17.5%)
(with plagiarism for external detection)

source documents (50%)

Document Statistics (27,073 documents)

Document Length Plagiarism per Document
short (1-10 pp.) 50% hardly (5%-20%) 45%
medium (10-100 pp.) 35% medium (20%-50%) 15%
long (100-1000 pp.) 15% much (50%-80%) 25%
entirely (>80%) 15%

12/27
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Plagiarism Corpus
000800

Plagiarism generation

Cross-lingual m Machine Translation
(Google Translation)

Paraphrased m Manual: using Crowdsourcing
(low cost, big community)
m Automatic:
m Semantic word variation
m POS-preserving word shuffling
m Random text operations
m Sentence/Phrase shuffling
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Plagiarism Corpus
000080

Obfuscation Examples

m Original Text
The quick brown fox jumps over the lazy dog.
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Plagiarism Corpus
000080

Obfuscation Examples

m Original Text
The quick brown fox jumps over the lazy dog.

= Manual Obfuscation (by a human)
Dogs are lazy which is why brown foxes quickly jump over them.
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Plagiarism Corpus
000080

Obfuscation Examples

m Original Text
The quick brown fox jumps over the lazy dog.

m Semantic Word Variation
The quick brown dodger leaps over the lazy canine.
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Plagiarism Corpus
000080

Obfuscation Examples

m Original Text
The quick brown fox jumps over the lazy dog.

m POS-preserving Word Shuffling

The brown lazy fox jumps over the quick dog.
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Plagiarism Corpus
000080

Obfuscation Examples

m Original Text
The quick brown fox jumps over the lazy dog.

= Random Text Operations
over The. the dog quick lazy human jumps brown fox
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Plagiarism Corpus
000080

Obfuscation Examples

m Original Text
The quick brown fox jumps over the lazy dog.

= Random Text Operations
That the quick brown human fox jumps over the dog.
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Plagiarism Corpus
000080

Obfuscation Examples

m Original Text
The quick brown fox jumps over the lazy dog.

m Phrase Shuffling

The lazy dog jumps over the quick brown fox.
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Plagiarism Corpus
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Plagiarism Statistics

Plagiarism Case Statistics (68,558 plagiarism cases)

Obfuscation
none 40%
automatic
— low obfuscation 20%
— high obfuscation 20%
manual 6%

translated ({de,es} to en) 14%

Case Length
short (50-150 words)  34%
medium (300-500 words)  33%
long  (3000-5000 words) 33%
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Evaluation Measures

Evaluation Measures
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Evaluation Measures
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Evaluation Measures

Initial situation m No standard evaluation measures have
been previously defined

m Different evaluations are hard to
compare

Approach Four metrics to quantify the performance of
[Potthast et al., 2010b] 3 plagiarism detection algorithm:

m Precision
Recall

Granularity

Plagdet (overall score)
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Evaluation Measures

LT NN [ NN
LTEEEE BB | 1 I NEREEN

document as character sequence | original characters
plagiarized characters
REXA detected characters

Recall:

recall = |{plagiarized characters}n{detected characters}|
o [{plagiarized characters}|
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Evaluation Measures

LT NN [ NN
LTEEEE BB | 1 I LT

document as character sequence | original characters
plagiarized characters
REXA detected characters

Precision:

characters}N{detected characters}|
|{detected characters}|

precision = |{plagiarized
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Evaluation Measures

RN . NN [ NN
1B B B | 1 B | S |11

document as character sequence | original characters
plagiarized characters
REEA detected characters

F-Measure:

F—=09. precision-recall
- precision—+recall
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Evaluation Measures

FET T ———— ] [ NN
FTEBEE B BN | B | IBBIEABE] |

document as character sequence | original characters
plagiarized characters
m detected characters

Granularity:

In average, how many plagiarism cases are reported per plagiarism case?
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Evaluation Measures

RN . NN [ EEEEEEN
T EEEE B BEX |1 B | RIS | 1]

document as character sequence | original characters
plagiarized characters
REEA detected characters

Plagdet (overall score):

F

plagdet = Tog, (1+granularity)
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PAN-10

PAN-10 Plagiarism Detection Competition

A PAN-10
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PAN-10
[ 1o

PAN-10 - 2nd Competition on Plagiarism Detection

g

Participants m 48 researchers in 18 groups

m from 15 countries in Europe, Asia and
South America

m 3 months development time
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PAN-10 - Overall Results
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Conclusions

H Conclusions

Andreas Eiselt Evaluation of plagiarism detection algorithms 22 /27



Conclusions

Summary

m Large-scale corpus and tailored performance measures for
plagiarism detection for the controlled evaluation of detection
algorithms

m Corpus has proven its suitability in practice (PAN09 & PAN10)
m Corpus already features various kinds of plagiarism cases

m In relation to previous corpora our corpus reveals a high
degree of maturity [Potthast et al., 2010b]

m 31 plagiarism detectors have been compared using our
evaluation framework
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Conclusions

Discussion

- Corpus is an approximation of the world of plagiarism

+ Corpus provides a wide spectrum of possible plagiarism
characteristics
- Evaluation framework currently doesn't consider the
document retrieval performance
— Projected for PAN-11/PAN-12
- Currently no differentiation between correctly cited text and
plagiarism
— Projected for PAN-11/PAN-12
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