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Introduction
Text Reuse

Summarization

Paraphrase

TranslationQuotation Boilerplate

Metaphrase

Plagiarism

Text Reuse

q Depending on the circumstances, all kinds of text reuse can be plagiarism.

q Plagiarism may coincide with copyright infringement.

q “Boilerplate” is synonymous with “template”.

q Metaphrase and paraphrase are defined wrt. their ancient greek origins.
Metaphrase means literal, word for word translation, paraphrase reproduction in own words.
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Introduction
Wikipedia Text Reuse

q Wikipedia articles are reused on commercial web pages.

q Reuse sometimes lacks attribution, a violation of Wikipedia’s copyrights.

q Reused content is not necessarily updated along the original.

q What is the extent to which the web is comprised of Wikipedia text reuse?

q What is the added value of duplicating Wikipedia content?
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Introduction
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[...] [...]
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Introduction
Wikipedia Text Reuse

[...] [...]

q Wikipedia articles reuse text from other Wikipedia articles.

q Different articles progress independently, giving rise to inconsistency.

q There are no tools to support text reuse; manual reuse is not tracked.

q What is the extent to which Wikipedia reuses itself?

q How can reuse and repair be supported?
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Text Reuse Detection

Data acquisition
and cluster setup

Step 1

Source
retrieval

Step 2

Text
alignment

Step 3

Exploratory analysis
and tool development

Step 4

7 © Webis group 2019



Text Reuse Detection

Data acquisition
and cluster setup

Step 1

Source
retrieval

Step 2

Text
alignment

Step 3

Exploratory analysis
and tool development

Step 4

Wikipedia: [dumps.wikimedia.org]

q English dump from May 2016

q 4.2m articles

q 11.4m paragraphs

Common Crawl: [commoncrawl.org]

q Release from April 2017

q 10% sample

q 1.4m websites

q 591m web pages

q 187m paragraphs
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Text Reuse Detection

Data acquisition
and cluster setup

Step 1

Source
retrieval

Step 2

Text
alignment

Step 3

Exploratory analysis
and tool development

Step 4

alphaweb [2009] betaweb [2015] gammaweb [2016] deltaweb [2018]

44 135 3 78Nodes

RAM (TB)

Cores

Disk (PB)

0.8 28 4.8 10

176 1,740 96 1,248

61,440
(3.2 TFLOPs) (67.4 TFLOPs) (206.7 TFLOPs) (119.8 TFLOPs)

0.2 4.1 0.02 12

+
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Text Reuse Detection
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retrieval
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Text
alignment

Step 3

Exploratory analysis
and tool development

Step 4

Ranking of documents with respect to their likelihood of being source for text reuse.

Scoring function ρ for two documents d1 and d2:

∃ci ∈ d1, cj ∈ d2 : h(ci) ∩ h(cj) 6= ∅︸ ︷︷ ︸
Search pruning

→ ρ(d1, d2) = max
ci∈d1
cj∈d2

(ϕ(ci, cj)),

where
q c is a paragraph-length chunk of a document d

q h is a locality-sensitive hash function producing a set of hash values

q ϕ the tf · idf -weighted cosine similarity
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Text Reuse Detection

Data acquisition
and cluster setup
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retrieval

Step 2

Text
alignment
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Exploratory analysis
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basic
∧
|
|
|
|
|
∨

complex

Technology What can be detected

MD5 hashing Identity analysis for paragraphs

Hashed breakpoint chunking Synchronized identity analysis for paragraphs

Locality-sensitive hashing Tolerant similarity analysis for paragraphs

Dot plotting Sequence analysis of word n-grams
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Geometric sequence analysis of all word 3-grams of two interesting documents.
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(two chapters)



(two pages)





Level 1 (black): each dot indicates a common word 3-gram, i.e. a hash collision.



Level 2 (blue): neighbored common 3-grams are heuristically comprised.



Level 3 (red): blue groups are merged by a cluster analysis.
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q Webis Wikipedia Text Reuse Corpus

q Download: [webis.de/data.html]

q Processing time: 2 months

Ü Pilot analysis

Ü Tool development

Ü Visual analytics

Reuse Within Without
Cases 110m 1.6m
Documents with Reuse Cases
Articles 360,000 1.0m
Pages – 15,000
Words in Reuse Cases
Min. 17 23
Avg. 78 252
Max. 6200 1960
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Pilot Analysis
Wikipedia Text Reuse on the Web

q 4898 out of 1.4m sampled sites reuse at least once from Wikipedia
Presumption: Wikipedia’s editors successfully avoid reuse from third parties altogether.
Top three: wikia.com (563 pages), rediff.com (55), un.org (28).

q 94% of reusing pages violate Wikipedia’s copyrights.
The term “Wikipedia” does not occur on the page.

q Nearly all pages exclusively reuse text.
Redundant, affecting Wikipedia’s ranking (?), quickly outdated, but still way better than
making stuff up at random (hello GPT-2).
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Pilot Analysis
Wikipedia Text Reuse on the Web

q 4898 out of 1.4m sampled sites reuse at least once from Wikipedia
Presumption: Wikipedia’s editors successfully avoid reuse from third parties altogether.
Top three: wikia.com (563 pages), rediff.com (55), un.org (28).

q 94% of reusing pages violate Wikipedia’s copyrights.
The term “Wikipedia” does not occur on the page.

q Nearly all pages exclusively reuse text.
Redundant, affecting Wikipedia’s ranking (?), quickly outdated, but still way better than
making stuff up at random (hello GPT-2).

q Nearly all pages show display ads.

q A conservative estimation of monthly ad revenue:
– Simplifying assumptions: 1 ad per page at revenue per mille of 1.4 USD

– Monthly views est. at 10% of the monthly page views of corresponding Wikipedia article

– About 45,000 USD monthly ad revenue is generated by our sample

q Projection to the entire web:
– 600,000 reusing sites out of 180m (netcraft.com) Ü 5.5m USD monthly ad revenue

– 72% of Wikipedia’s annual fundraising in the fiscal year 2016-2017.
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Pilot Analysis
Wikipedia Text Reuse on Wikipedia

Structure reuse:

Structure
Reuse

Is aIs a

City

Berlin Leipzig

q Template-based articles

q Estimate: 87% (95.5m) of cases

q Classification difficult
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Pilot Analysis
Wikipedia Text Reuse on Wikipedia

Structure reuse:

Structure
Reuse

Is aIs a

City

Berlin Leipzig

q Template-based articles

q Estimate: 87% (95.5m) of cases

q Classification difficult

Content reuse:

Opportunism

Spiritual
Opportunism

History of
Christianity

History of
Christianity in
Middle Ages

Is a Part ofContent
Reuse

Content
Reuse

q Concept hierarchies

q Shared concepts

q Occasionally part of structure reuse
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Exploratory Analysis Tools
Search Engine

[demo.webis.de/wikipedia-text-reuse]
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Exploratory Analysis Tools
Visual Analytics

Patrick
Riehmann

Bernd
Fröhlich

VR Group

Visualization of pairwise Wikipedia article similarities.
[Riehmann et al., EuroVis 2016]
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Conclusion
Take-away Messages

q Text reuse is second nature to Wikipedia.

q Content reuse should be actively unified.

q Tool support for reuse within MediaWiki is needed.

q Reuse outside Wikipedia can be a risk as well as an opportunity.
Taraborelli’s “Paradox of Reuse” vs. opposing randomly generated text as per GPT-2.

q Reuse is another indicator of Wikipedia’s influence on the web at large.
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Future Work

q Categorizing reuse: content vs. structure reuse.

q Article template induction.

q Further scaling up to the entire Common Crawl.

q Visual analytics tools to explore reuse in context.
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Thank you!
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