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Who am I?

• 2001/2 Head of Quality Assurance department in a    

 software company

• 2006 Diploma in Computer Science on big scale co-
occurrence analysis

• 2007- Consultant for several SME in IT sector 

• 2008 Technical project management of eAQUA project
• 2011 PI and project manager eTRACES project

• 2013 PhD in „Digital Humanities“ on Text Reuse

• 2014- Head of Early Career Research Group eTRAP at    

 Göttingen Centre for Digital Humanities
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eTRAP – Electronic Text Reuse Acquisition Project 
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Overview

• Big Humanities Data

• Filling gaps in inscriptions

• Uncovering unexpected relations

• Text Reuse
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Big (Humanities) Data

• 3 aspects (by Ulrike Rieß, Big Data bestimmt die IT-Welt):
– Huge amount of data that can‘t be processed and analyzed 

manually

– Less structured data; e. g. in comparison to databases and data 
warehouse systems

– Linked data between heterogeneous and distributed resources

• The fastest growing sources of Big Data are text and images.

• Researchers easily get lost in the information overload (Big 
Data) and in the information poverty (Humanities Data).
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Filling (Guessing) gaps in inscriptions
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The data
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Leiden convention

Detection of words by Leiden Conventions (Source: Wikipedia):
•[abc]: letters missing from the original text due to lacuna, but 
restored by the editor
•<ab>: characters erroneously omitted by the ancient scribe, restored 
by the editor
•[[abc]]: deleted letters
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The papyrus
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Transcribed data
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Input form
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Parsed input (parsed for Leiden conventions)
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Strategy 1: use only information of the word
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Word length + „survived“ pattern
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Strategy 2: use only of context information
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Word bigrams + co-occurrences + classification
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The „real“ Strategy 2: use only of context information and 
removing any information about the damaged word
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Reparsing
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Word bigrams + co-occurrences + classification
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Strategy 3: Complete strategy
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Multiple options
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Contrastive Semantics
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Visualisation of Contrastive semantics
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Main properties

• Contrast:

• Locality:

• Frequency range of contrastive semantic relations:
– Generally less than 10 times of common occurrences
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Connectivity?
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Some observations

• Identified clusters:
– As shown in examples comedy
– Sarcasm
– Cynicism
– Artificial ambiguity like „Michael Schumacher the red king“ (translated from a 

German corpus)
– Scope to gnomology

•  Is there a relation between contrastive semantics and textual 
reuse?
– Clearly, yes.
– „Evaluation results“: More than 90% of the contrastive semantics have a 

relation to text reuse
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Historical Text Reuse



An overview of text reuse

• General: Text reuse describes the spoken and written repetition 
of content.

• Example: quotations, paraphrases but also translations

• Historical changes: language evolution, different dialects, 
“spelling errors” but also copy errors (by scribes in the middle 
ages)
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Text Reuse for Humanities and Computer Science

• Question: Why is Text Reuse so relevant for Humanities and Computer 
Science?

• Premise: The amount of digitally available data is growing exponentially (Big 
Data)

• Humanities:
– Lines of transmission and textual criticism
– Transmissions of ideas/thoughts under different circumstances and 

conditions 

• Computer Science: 
– Text Decontamination for stylometry and authorship attribution, dating of texts
– gen. Text Mining, Corpus Linguistics       
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Temperature Map
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ACID for the Digital Humanities – Diversity (Reuse Types)

• Stability (yellow)

• Purpose (green)

• Size of text reuse (blue)

• Classification (light blue)

• Degree of distribution (purple)
• Written and oral transmission
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ACID for the Digital Humanities – Diversity (Reuse Styles)
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Key problem

Basic question: Distribution of Reuse Types und Reuse Styles 
are often unknown: Which model(s) should be chosen?
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Current approach
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Text Reuse on English Bible versions

• Why the use of the Bible makes sense?:
– The Bible is easy to evaluate.

– There are different editions written for different purposes.
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Text Reuse on English Bible versions with different 
intentions

• American Standard Version (ASV): 20th century, focus is USA

• Bible in Basic English (BBE): Verses are written in a simplified 
language

• Darby Version (DBY): Created in the 19th century from Hebrew 
and Greek texts, multiple authors through death of Darby 

• King James Version (KJV): One of the oldest English Bible 
versions (16th Cent.)

• Webster’s Revision (WBS): Revision of KJV in 19th century

• World English Bible (WEB): 21st century, global focus

• Young Literal Translation (YLT): Verses in Hebrew syntax
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Text Reuse on English Bible versions Evaluation

• Example: book Genesis, chapter 1, verse 1

Reduced Bibels: all seven reduced Bible versions contain “only” the 
28632 verses contained in all seven editions.
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Framework

• Basic idea: Embed Historical Text Reuse in Shannon’s Noisy 
Channel Theorem
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Noisy Channel Evaluation

Hint: The results are ALWAYS compared between the natural 
texts and the randomised texts as a whole.
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Text Reuse on English Bible versions Setup

• Segmentation: disjoint and versewise segmentation 

• Selection: max pruning with a Feature Density of 0.8

• Linking: Inter Digital Library Linking (different Bible editions)

• Scoring: Broder’s Resemblance with a threshold of 0.6
• Postprocessing: not used
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Text Reuse on English Bible versions Results – Recall 
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Text Reuse on English Bible versions Results – Recall 



23. Oktober 2015Big Humanities Data

Recall vs. Text Reuse Compression
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Dependency of recall and TR compression
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F-Measure and Noisy Channel Evaluation
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Relation of preprocessing, featuring, and reuse style 
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Dotplot view
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Special issue on text reuse
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Thank you!

"Stealing from one is plagiarism, stealing from many is 
research"  (Wilson Mitzner, 1876-1933)

                      Visit us at http://etrap.gcdh.de
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