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DEFINITION IN CONTEXT
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What do we mean by text reuse detection  and when is it used?   

What research questions are investigated by means of it?



DEFINITION

4

Text Reuse (TR)

“The meaningful reiteration of text, 
usually beyond the simple repetition of 
common language.”
(Romanello et al. 2014)

Text reuse detection (TRD)

The task of automatically detecting 
reiterations (reuses) of text, usually 
carried out in an unsupervised 
setting.  



CONTEXTS
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“meaningful reiteration”: function of domain, document type and research question/application.

Quotations, plagiarism
Academic writing/bibliometrics

(Image source)

Copy/shake & paste, repurposing
Printing culture, virality of news

Scholarly publications

Newspapers Literature

Allusions, paraphrases, quotations
Intertextuality, lit. reception

https://www.datascienceblog.net/post/commentary/plagiarism-in-academia/


APPLICATIONS
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- To identify multiple editions of the same work(s) in a corpus
- To find quotations of a text when target works are known
- To identify/filter out duplicates before further processing
- To study the virality and spread of texts
- …



METHODS
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Newspapers domain

Challenges:

- OCR noise
- Scale of corpora

Methods:

- Character-level alignment → BLAST (Vesanto et 
al. 2017)

- Ngram-level alignment → Passim (Smith et al. 
2015)

Literature domain

Challenges:

- Quotations, allusions, paraphrases
- Need to go beyond repetition of n-grams

Methods:

- TRACER toolbox for historical text reuse 
(Büchler et al. 2014)

- Extend the feature set → syntax, metre, semantic 
context (Coffee et al. 2012, Scheirer et al. 2016, 
Moritz & Steding 2018)

- Word embeddings-based similarity (Liebl & 
Burghardt 2020)



IMPLEMENTATIONS
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- The R textreuse package (R) written by Lincoln Mullen
- TRACER (Java) developed by Marco Büchler and colleagues
- Basic Local Alignment Search Tool (BLAST)
- Tesserae (PHP, Perl)
- TextPAIR (Pairwise Alignment for Intertextual Relations)
- Passim (Scala) developed by David Smith (Northeastern 

University)

https://docs.ropensci.org/textreuse/
https://www.etrap.eu/research/tracer/
https://blast.ncbi.nlm.nih.gov/Blast.cgi
https://github.com/tesserae/tesserae
https://github.com/ARTFL-Project/text-pair
https://github.com/dasmiq/Passim


TEXT REUSE IN IMPRESSO
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Detection, post-processing, exploration.



TR-RELATED JARGON

TR cluster: a group of passages, from 
different newspapers content items 
(~articles),  that have a certain amount 
of text in common.

 

Several clusters can be detected within a 
single content item – esp. if a long one. 
The length of TR passages can vary 
considerably. 

https://www.draw.io/?page-id=h7gXdQVu7mdCJHFQ6gS3&scale=auto#G1PPLjvPUvGfTrxQmoeH95BHmMqygYJv3v


TR IN IMPRESSO: WORKFLOW & SOME STATS

Post-processing of TR clusters:

- Cluster size
- Lexical overlap
- Time span (# of days)
- Connected clusters

6,177,815 clusters

16,099,821 passages

~17% of content items contain TR
https://doi.org/10.46430/phen0092

Impresso corpus
(~12.5 M tokens)

Apply passim

Solr ingestion

Post-processing

https://doi.org/10.46430/phen0092


TR IN THE IMPRESSO APP

Display of text reuse in the reading mode.



TR IN THE IMPRESSO APP

Text reuse explorer: filtering (even on a collection), overview 
of what’s in a TR cluster, and which clusters are connected.



CLUSTER EXAMPLES

Reprinted 68 times over 21 years 
(1977-1998), in 3 Swiss 
newspapers. 

Content item type:

- Advertisement (n = 64)
- Article (n = 4)

(Filter by type not supported by  
the impresso app.)

Cluster 133801

https://dev.impresso-project.ch/app/text-reuse-clusters/card?q=%23tr-nobp-all-v01-c133801&clusterId=tr-nobp-all-v01-c133801&passageOrderBy=-date&passagePage=3


CLUSTER EXAMPLES

Cluster 21855

8 TR passages, with 7.5% lexical 
overlap. 100% advertisements.

Job postings by a consultancy 
company. Texts differ, but similar 
template. 

https://dev.impresso-project.ch/app/text-reuse-clusters/?sq=CgkYGyoBMCoCMjA%3D&clusterId=tr-nobp-all-v01-c21855


CLUSTER EXAMPLES
Front page article on “the art of 
advertisement” (L’art de la reclame).

Main cluster: 4 reprints over 17 years, 
appeared on L’Impartial (CH) and 
L'indépendance luxembourgeoise (LU).

Connected clusters show that portions 
of this circulated as individual articles.

Article is rather a mashup (or 
compilation) of existing materials, 
which circulated across countries, even 
signed by different journalists (Robert 
Delys, Georges Rocher)

Cluster 51539713128

https://dev.impresso-project.ch/app/text-reuse-clusters?q=%23tr-nobp-all-v01-c51539713128&clusterId=tr-nobp-all-v01-c51539713128


TEXT REUSE BEYOND IMPRESSO
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Inspirations from past and current projects.



GRAPH – TEXT REUSE IN RARE BOOKS

ETH project, interface development 
by Benoit Seguin. 

Text corpus: OCR of 1,300 rare books 
on architecture from ETH library.

TRD performed with passim.

Interactive graph visualization of reuse between books, rearrangeable 
according to time (x-axis). 

3 types of TR visualizations:

1. Graph
2. Matches
3. Compare
4. Flows

https://graph-rare-books.ethz.ch/


GRAPH – TEXT REUSE IN RARE BOOKS

TR clusters are grouped by individual publications. 

(Link to match)

3 types of TR visualizations:

1. Graph
2. Matches
3. Compare
4. Flows

https://graph-rare-books.ethz.ch/#/book/d09b6152-7c3c-43f2-bace-23a00c5b02a4?page=1


GRAPH – TEXT REUSE IN RARE BOOKS

TR is highlighted directly on the page facsimile.

3 types of TR visualizations:

1. Graph
2. Matches
3. Compare
4. Flows



GRAPH – TEXT REUSE IN RARE BOOKS

(Static) visualisation of TR flows across different sections of any two 
matching books.

3 types of TR visualizations:

1. Graph
2. Matches
3. Compare
4. Flows



KITAB

Kitab project. 

https://kitab-project.org/


RECEPTION READER

App to explore text reuse in the 
ECCO corpus.

Developed at the Helsinki 
Computational History Group 
(COMHIS).

Reception reader app: reuses of Shakespeare’s Macbeth

https://www.helsinki.fi/en/researchgroups/computational-history
https://app-kaiku.rahtiapp.fi/pagetime/0601201900


SCHOLARLY RECEPTION IN CLASSICS

Quotations (and references) 
extracted from JSTOR, and 
used as a proxy for scholarly 
reception. 

Cited loci of the Aeneid: interactive visualisation.

https://mromanello.github.io/Aeneid_in_JSTOR/explore


VIRAL TEXTS

Historical research insights (Cordell 2015): 

- The network author model allowed for a better 
understanding of 19C newspaper literature → something 
“composed incrementally, by a community of writers and 
editors in a network.”

- Network analysis pointed to newspapers in understudied 
cities as “important brokers of textual exchange”. 

Corpus of pre-1861 American newspapers in Library of Congress’ Chronicling America archive.



VIRAL TEXTS

(from Cordell 2015)
http://networks.viraltexts.org/1836to1860/index.html 

Corpus of pre-1861 American newspapers in Library of Congress’ Chronicling America archive.

http://networks.viraltexts.org/1836to1860/index.html


SCANDINAVIAN TEXT REUSE

Text reuse in the Swedish-language press, 1645-1918

Text Reuse in Finnish Newspapers and Journals, 1771–1920

TRD performed with BLAST (Vesanto et al. 2017)

For each TR cluster, a virality score is computed, which “is a way of 
approaching how efficiently a particular text is circulated through the 
media network” (source). 

Virality score = number_venues * number_countries * (1/time_span). 
The score is then normalized to a 0-100 range. 

TR clusters are characterised with further properties:

- Max. gap in the circulation chain (# of days)
- Start location / port location / incoming location
- Crossed (boolean)
- Average length

https://textreuse.sls.fi/
https://comhis.fi/clusters/
https://textreuse.sls.fi/guidelines


SCANDINAVIAN TEXT REUSE

Text reuse in the Swedish-language press, 1645-1918

Text Reuse in Finnish Newspapers and Journals, 1771–1920

Historical research insights (Salmi et al. 2020):

- Publishing hubs emerging from TR data confirm results from 
previous studies.

- Increase in virality of news is linked to technological progress at 
end of 19C (rail, telegraph, telephone)

- Long-term reuse of texts: news travelling slowly over long 
periods of time → press becomes archive, repertory, “platform 
for cultural memory”. 

https://textreuse.sls.fi/
https://comhis.fi/clusters/


TEXT REUSE AT SCALE
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Some ideas for this workshop. 



NEEDLE-IN-THE-HAYSTACK PROBLEM

S. Sachsalber, Inside, Paris 2014. (image source)

Impresso TR data: very large and still too noisy to be analysed.

Double strategy:

- Provide effective ways to filter out uninteresting things
- Make it easier for the user to spot the interesting things (e.g. 

long term reuse, viral articles in a collection) 

Criteria for filtering:

- Average passage length (of a cluster)
- Lexical overlap (find a meaningful threshold)
- Predominant type of content items
- …

https://modernfarmer.com/2014/11/man-finds-needle-haystack/


VIRALITY IN IMPRESSO

- Virality: unharvested  low-hanging fruit
- Suitability of impresso corpus (?)
- Tension: generic vs specialised interface

Historical research questions:

- What type of texts circulated virally  across countries 
as opposed to within countries?

- Which newspapers/cities/cantons played a primary 
role in spreading viral news?

- Similarities/differences wrt  (re)printing cultures in 
other countries (FI, US)? Arc layer in Kepler.gl 

(source)

Visualisation 💡 Geographical map, 
with arcs for flows of news (reprints) + 
time-based animation. 

https://docs.kepler.gl/docs/user-guides/c-types-of-layers/b-arc


NETWORKS OF TEXT REUSE

Currently, no high-level “picture” of reuse dynamics in our corpus.

Graph-based visualisations for impresso’s TR data could help:

- Cluster level → clarify genealogical relationships between clusters
- Corpus level → explore the network of reuse (hubs, communities)

Characterisation of reuse relationships through semantic enrichments (topics) 
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