Derived Text Formats as Strategic Transformations of In-Copyright
Materials to Support Open Science: A Survey

Christof Schéch
Trier Center for Digital Humanities, Trier University
Universitatsring 15, 54296 Trier, Germany
schoech@uni-trier.de

Abstract

Derived Text Formats (DTFs) are the result of a strategic transformation of textual materials that are protected by
copyright in their original form, such that the resulting data is useful for computational analyses and can be openly
shared following best practices of Open Science without infringing copyright law. This paper aims to provide insights
into several key aspects of this concept that is closely related to concepts such as corpus masking, non-consumptive
research and extracted features. The paper establishes the motivation for using DTFs, discusses several foundational
aspects of the concept and practice, describes ongoing research on issues including copyright, reconstructibility,
evaluation and standardization of DTFs, and concludes with a roadmap for future work on DTFs. In this way, this
paper provides a broad but concise overview of work on DTFs as a contribution to Open Science practices, with a
focus on work in the Digital Humanities.
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1. Introduction: Why do we need General Data Protection Regulation (GDPR, Euro-
Derived Text Formats? pean Union, 2016).!
When the requirements from these three princi-
ples come together, researchers whose work relies
Three valuable principles contribute to shaping the  gp the computational analysis of textual or non-
regulatory framework for research today: academic  textual sources are forced to follow one of two
freedom, Open Science, and copyright and privacy  gstrategies: Either they avoid copyright and privacy
law. The legally and in some cases constitutionally-  restrictions by investigating only public domain ma-
protected principle of academic freedom means,  terials published before the contemporary period,
among other things, that researchers are empow-  tnat is, accept a limitation in the domains they can
ered to investigate (and teach) any domain they  jnyestigate in order to be able to practice Open
choose to and do so in the ways they deem useful  ggience; or they chose to investigate contempo-
or desirable (Menand, 1996; Levy, 2026). Prin-  rary materials that often come with copyright and/or
ciples of Open Science are designed to support  privacy-related restrictions, but then need to scale
best practices in research, such as collaboration,  pack their ambitions with respect to best practices
transparency, accessibility, interoperability, repro- ¢ Open Science, essentially by keeping their re-
ducibility, and re-usability (Whyte and Pryor, 2011;  search data locked away. DTFs are the result of
Burgelman et al., 2019; Lewis, 2020). They have 3 strategic transformation of in-copyright textual
become increasingly central to research in the Dig-  materials, such that these limitations are removed,
ital Humanities against the backdrop of the 'repro-  nerepy enabling researchers to investigate con-
ducibility crisis’ (Peng, 2015; Bausell, 2021; Gibney,  temporary, in-copyright textual materials while both
2022) as well as in the context of the FAIR princi- respecting copyright law and following best prac-
ples for research data (Wilkinson et al., 2016). The  tjceg of Open Science.
legal framework of copyright is designed to fos- This paper aims to provide a concise survey of

ter innovation and creativity by granting a certain o ndational issues surrounding DTFs as well as
number of (moral and economic) rights to the cre-

ators of (textual or other) works (Rose, 1994; Gold-
stein and Hugenholtz,. 20,1_3)' Finally, privacy IaVYS this paper and most work on DTFs focuses on the copy-
are meant to enable individuals to control who is right aspect of the issue. See, however, Greene et al.
able_to obta_in_, use, share and/or seI_I informationre-  (5019) and Peloquin et al. (2020) on the implications of
garding their identity and personal lives, and under  the GDPR for research as well as Altman et al. (2022),
what conditions (Bygrave, 2014; Voss, 2016), as  Joo and Kwon (2023) and Gadotti et al. (2024) on data
implemented for example in the European Union’s  anonymization for research in privacy-related contexts.

"While privacy laws are of course hugely important,
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recent and ongoing investigations of DTFs from
the standpoints of copyright law, computational
research, and infrastructure development. A par-
ticular focus is placed on the fields of Computa-
tional Literary Studies, Corpus and Computational
Linguistics and Natural Language Processing in
the wider context of the Digital Humanities, be-
cause researchers in these fields often work with
in-copyright materials, such as large newspaper
corpora or extensive collections of contemporary
literary texts using computational methods of text
annotation and analysis also known as text and
data mining (TDM), and are directly concerned by
the competing requirements of Open Science and
copyright law.

In section 2 of this paper, several foundational
aspects of DTFs are presented: alternative ap-
proaches to providing access to in-copyright mate-
rials (subsection 2.1), terms and concepts directly
relevant to the approach represented by DTFs (sub-
section 2.2), prominent examples of DTFs (sub-
section 2.3), a process-oriented definition of DTFs
(subsection 2.4) as well as several typologies of
DTFs (subsection 2.5). In section 3, several areas
of recent and ongoing scholarly work on DTFs are
discussed: the fundamentals of copyright law as
they apply to DTFs (subsection 3.1, the evaluation
of various kinds of DTFs for specific research ques-
tions (subsection 3.3) as well as efforts to establish
regulatory, technical and infrastructure-related stan-
dards (subsection 3.4). The paper concludes with
an assessment of where we stand today and what
a roadmap for scholarly work on DTFs holds for the
future (section 4).2

2. Foundational aspects of Derived
Text Formats

Having established the need not just for the provi-
sion of access to, but also for the ability of sharing
materials protected by copyright, we can now turn
to several foundational aspects of strategies mobi-
lized to achieve this.

2.1. Strategies for providing access to
in-copyright materials

Before turning to approaches that — conceptually,
if not terminologically — fall into the class of DTFs
themselves, it is worth considering several alterna-
tive approaches of providing access to materials
under restrictions related to copyright and/or licens-
ing.

Online platforms. Many databases of textual
materials, such as linguistic corpora based on

2All references are available online at https: //www.

zotero.org/groups/6473556/.

newspaper articles or other contemporary sources,
are available online for searching and querying.
The query results are usually provided in the shape
of keyword-in-context views with limited context.
The set of results is sometimes confined to a ran-
dom sample rather than the full set. Further limi-
tations of this approach include that they usually
provide only a fixed set of query routines, do not per-
mit merging of corpora from multiple, independent
sources, do not enable custom annotation routines
on the data, hinder the deployment of custom al-
gorithms on the data, and make transparent and
open sharing of results and reproducibility difficult.

This approach is useful primarily for rather simple
and predictable usage scenarios of corpora. The
close intertwining of platform, data (both raw text
and annotations) and analytical procedures is both
a conceptual weakness (because the principle of a
separation of concerns is not respected) and a con-
siderable risk in terms of sustainability (because the
underlying data cannot be made available in simple,
static forms independently of the platforms that are
usually rather maintenance-intensive and resource-
hungry. Examples of such platforms are COSMAS
of the Leibniz-Institut fir deutsche Sprache, provid-
ing access to the DeReKo (Deutsches Referenz-
Korpus, see Kupietz et al., 2018), the DNB’s ko-
rap system with access to DeLiKo-XL (Deutsches
Literatur Korpus, see Jannidis et al. (2026)), or
ATILF’s (Analyse et Traitement Informatique de la
Lange Francaise) Frantext database (Montémont,
2020), each providing access to large or very large
corpora of historical and contemporary language
materials.®

On-site access. In this approach, access to
in-copyright materials owned or licensed by a par-
ticular institution are made available to users in a
closed-room scenario on the physical premises of
the institution. Usually, terminals provide access to
the dataset but do not permit copying or otherwise
transferring the materials. In contrast to the online
querying approach, the on-site access approach
enables much more sophisticated research scenar-
ios: Access to the full data is possible, deployment
of custom annotation schemes and advanced anal-
ysis scenarios is possible. Again, however, it is not
usually possible to combine the datasets available
on-site with other, third-party datasets. The main
limitation of this approach, however, is obviously
the need for researchers to be physically-present
at a particular site to work with the data. The same
requirement is also true for all collaborators and
peer reviewers, more generally implying a strong
limitation on transparency, accessibility, and repro-
ducibility of the work performed. An example of

3See: https://korap.dnb.de/ and https:
//cosmas2.ids-mannheim.de/cosmas2—-web/ as
well as https://frantext. fr.
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an institution offering this approach is the German
National Library (DNB).

(Data / storage) capsules. The Hathi Trust Re-
search Center (HTRC) has developed a strategy
that aims to combine the advantages of the online
platform approach with those of the onsite access
approach, but without the need for a researcher to
actually be on site, leveraging the idea of ’storage
capsules’ (also called 'data capsules’, initially pro-
posed by Borders et al., 2009, see also Wang et al.,
2019): "The HTRC Data Capsules provides the
virtual machine with two modes: a maintenance
mode during which a user can access the network
and install software freely, but cannot access copy-
righted data; and secure mode where copyrighted
texts become accessible to the user while the net-
work access and file system access is highly con-
strained" (Zeng et al., 2014, 10). The advantages
are obvious, but the infrastructural and technical de-
mands remain high compared to DTFs and similar
approaches where the data can be shared freely.

Sampling. Another approach is pursued by the
XSamples group (Andresen et al., 2023), whose
fundamental idea is to leverage the fact that copy-
right law allows for parts (specifically, 15%) of works
to be copied, used and shared in a research and
teaching context even outside provisions of the Text
and Data Mining exception in European copyright
law (see subsection 3.1 below). Based on this idea,
the authors design an infrastructure that provides
the appropriate amount of samples from a dataset
to any one researcher, based on queries they can
run on a suitable platform.

The approaches described so far all fundamen-
tally aim to control how users can interact with un-
modified in-copyright materials. DTFs and similar
approaches, by contrast, aim to provide open ac-
cessibility to and allow unconstrained interactions
with data that has been modified for this purpose.

2.2. The terminological space around
Derived Text Formats

There are a number of competing terms circulating,
all fundamentally describing the same idea, but
with varying focus points or from differing perspec-
tives. The most influential ones are documented
and compared in this section.

Corpus masking. A pioneering and founda-
tional proposal for using transformed texts rather
than document-level metadata in order to avoid
copyright restrictions is corpus masking. This pro-
posal came from Corpus and Computational Lin-
guistics, where researchers often work with contem-
porary texts that, in addition to being in-copyright,
are often subject to licensing contracts. Also, such
corpora often include multiple layers of linguistic
or other annotations provided by different people

or institutions and with varying degrees of copy-
right protection (Lehmberg et al., 2008). After ini-
tially experimenting with Treebank corpora (Rehm
et al., 2007b), the authors went on to propose a
more general framework. The term corpus mask-
ing places the focus on a masking operation, where
the annotation layer(s) — such as morphological or
syntactical annotations — are preserved and pub-
lished, but the underlying lexical content layer — that
is, the corresponding word forms — is replaced by
placeholder tokens (Rehm et al., 2007a, 2026).

A related approach recently proposed by Arnold
and Jaschke (2026) also separates the content
and (stand-off) annotation layers, but additionally
relies on a partially-masked version of the origi-
nal full text that is too sparse to allow reconstruc-
tion, but informative enough to allow researchers
to merge publicly available annotation layers and
independently-obtained in-copyright texts layers.

(Non-consumptive / non-expressive) (use /
reading / research). This is a family of terms
used to underline the fact that in large-scale cor-
pus analyses, whether platform-based or not, texts
are not actually read and intellectually assimilated
by any person, but algorithmic analysis processes
are run on these texts at scale to identify complex
features and patterns (Schreibman, 2014; Bhat-
tacharyya et al., 2015; Kamocki, 2018; Samberg
and Hennesy, 2019; Layne-Worthey, 2024; Baudry,
2023; Gruber and van Atteveldt, 2025; Zeng et al.,
2014). This term sometimes encompasses or im-
plies strategies such as the one discussed as ‘on-
line platforms’ or 'data capsules’ (subsection 2.1).

Extracted Features. This is an influential term
mostly used in the context of the Hathi Trust Re-
search Center’s Extracted Features dataset, under-
lining not so much the usage but the creation of
such datasets, namely by identifying and counting
various kinds of features in texts — such as the num-
ber of typographical lines or the counts of all word
types, per page — and making that descriptive data
available (Bhattacharyya et al., 2015; Jett et al.,
2020; Organisciak and Downie, 2021).

Finally, Derived Text Formats (in German:
abgeleitete Textformate). A term introduced by
Schéch et al. (2020b) that places the focus on the
derivative nature of the resulting datasets, without
specifying the nature of the transformation process
or the kind of use being made of the data. As the
most general term, this is the one preferred in this
paper (see also Schéch et al., 2020a; Raue and
Schéch, 2020; Genét et al., 2025; Trippel et al.,
2026; Du and Schéch, 2026a,b; lacino et al., 2026;
Ecker and Schneider, 2026.

DTFs avoid many of the limitations of the alterna-
tive approaches, in particular those connected to
the need for an interactive platform. While their pro-
duction and provision does have important infras-



tructural components and requirements, once DTFs
have been produced and published, they are fun-
damentally low-maintenance, static datasets that
researchers can download and work with in any
way they find appropriate.

This does not mean that DTFs do not have limi-
tations of their own. One key limitation is related to
the fact that researchers do not, when working with
DTFs, have access to the full, readable, original
text that the DTF is based on. Currently, any DTF
is designed to strike a strategic balance between
the optimal obfuscation of any copyright-related
features, on the one hand, and the best possible
enabling of interesting and relevant research ques-
tions that can be investigated using the DTF, on
the other hand. Investigating this trade-off from
both a legal and a computational perspective is the
object of considerable current work discussed in
subsection 3.2 and subsection 3.3.

2.3. Existing Derived Text Formats

The basic idea of using not the original, full texts for
research, but some proxy that stands in for them, is
of course nothing new and may also be practiced
for reasons other than copyright restrictions (such
as privacy concerns or simply lack of full texts).
A rather strong version of this strategy is using
(document-level) metadata describing texts without
considering their textual content at all. Examples
include the use of rich qualitative and quantitative
metadata (Paige, 2020), book titles in multiple lan-
guages (Patras et al., 2021) or library catalogue
data (Fischer and Jaschke, 2022). In fact, one may
argue that many DTFs (statistical DTFs, in particu-
lar) are simply very precise token-level metadata, in
the sense that they consist of detailed information
about the frequencies, distribution, co-occurrences
or morpho-syntactic similarity of textual features,
rather than the texts themselves.

A relatively early and very well-known example
of a DTF is the Google Ngram Viewer Dataset
(Ngram-Dataset, 2020), first published in 2009 (see
also Lin et al., 2012).# The basic idea of the Ngram
Dataset is to aggregate very large amounts of texts
by year and then count the occurrences of ngrams
of various sizes, allowing for an aggregated view
of the rise and fall words and expressions over
the years in the Ngram Viewer. Readability, recog-
nizability and reconstruction are clearly excluded,
because ngram data is aggregated by years and

*This resource became infamous in Digital Human-
ities circles not just because it is based on the Google
Books Corpus of copyright settlement fame (Matulionyte,
2016; Borghi and Karapapa, 2011), but also because it
was used in a highly ambitious and controversial paper
using the Google Ngram Viewer to perform so-called
"Culturomics’ (Michel et al., 2011).

languages, not by individual works.®

While not primarily intended as a solution to copy-
right issues, the DLINA group’s Zwischenformat
(engl.: ’intermediary format’) can also be under-
stood as an early form of a DTF (Kampkaspar et al.,
2015). It is suitable for dramatic texts encoded in
XML-TEI and replaces the text contained in each
scene by simple statistical information regarding
the number of speeches and the number of words
spoken by each character present in the scene.
This information is sufficient for many analyses, in
particular for network analysis, which often primar-
ily relies on structural features.

The DTF most used in the context of Digital Hu-
manities is probably the Hathi Trust Research Cen-
ter's Extracted Features dataset (EF2.5, 2025)
(see also Jett et al.,, 2020). It is also one of
the more carefully-designed and well-documented
such datasets, including through a JSON-LD
schema.® The data is described as a "derived
dataset consisting of metadata and data elements
extracted from volumes in the HathiTrust Digital Li-
brary" (Jett et al., 2020). The data format is JSON,
with metadata at the volume and page levels, and
with descriptive statistics (e.g. number of lines and
words) and token-level (word form and POS tag)
frequency information encoded for each individual
page. This dataset has been used to great effect
by researchers in Digital Humanities (Underwood,
2014; Piper, 2022a; Sobchuk and Beheim, 2025),
with a focus on investigating particular research
problems, rather than explicitly or primarily evaluat-
ing performance compared to original full texts.

Recent work in the wider context of two projects,
the consortium Text+ in the framework of the Ger-
man National Research Data Infrastructure (NFDI)
and the research project Forschen mit Derivaten
(engl.: 'Doing Research with Derivatives’) have
been concerned with three types of DTF used in
various studies by the authors involved (Kocula,
2021; Du and Schoéch, 2024; Du et al., 2025; Du
and Schéch, 2026b):

+ Chunk-based term-document matrix: Here,
the original full text is tokenized, optionally re-
ceives some level of linguistic annotation, and
is then split into chunks of equal (or nearly-
equal) token sizes. The frequencies of all
types in each chunk are then established and
organized in a tabular format, that is a term-
document matrix. The key parameter of this
DTF is the chunk size.

®The Google Books Ngram Viewer is available at
https://books.google.com/ngrams/.

®See Bhattacharyya et al. (2015); Jett et al. (2016);
Downie (2015) and https://schemas.hathitrust.
org/EF_Schema_v_3.0.
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» Chunk-based randomization of token order:
Again, the original full text is tokenized, option-
ally receives some level of linguistic annota-
tion and is then split into chunks of equal (or
nearly-equal) token sizes. However, instead
of establishing frequencies, the token order is
then randomized within each chunk, while the
order of the chunks in the text remains intact.”

+ Selective replacement of word forms by
POS: To produce this DTF, the original full text
is tokenized and annotated at least with the
POS tag information. Then, a predefined pro-
portion of randomly-selected word forms is re-
placed by their corresponding POS tag. The
key parameter here is the replacement propor-
tion (e.g. causing a slight irritation at less than
5% or massively interfering with readability at
40% or more).

There are many other datasets that can be un-
derstood as DTFs, including datasets that com-
bine several types of DTF. One example of this
latter type is the dataset about language use in pop
culture (Songkorpus, 2022) published by Roman
Schneider as accompanying data to his study on
this domain (Schneider, 2022). This dataset con-
tains word form and lemma frequencies, n-gram
frequencies as well as a GloVe embedding model
based on in-copyright materials. Another example
is the CONLIT dataset (CONLIT, 2022) that con-
tains a large range of derived data — from POS
bigram and bookNLP supersense frequencies to —
describing 2,700 contemporary books, both fiction
and non-fiction (see Piper, 2022b).

What emerges primarily from this brief overview
is that researchers have shown a large amount of
creativity with respect to copyright-safe and useful
DTFs: Corpus annotations in XML, ngram statistics
or randomized texts in large CSV files, scene-level
statistics in XML-TElI, extracted features in JSON, to
name a few. However, while each of these formats
has its justification, each project or data provider
appears to have developed their own formats and
strategies, with limited concern for standardization,
community consensus or re-usable pipelines (a
notable exception being the HTRC’s Workset On-
tology; see Jett et al., 2016). This is what recent
and ongoing efforts in the German DH community
aim to remedy.

2.4. Defining Derived Text Formats

What is common to the terms discussed in subsec-
tion 2.2 is that they all describe a strategy that en-

"Strictly speaking, these two DTFs contain the same
information, provided that the annotations and the chunk
sizes are identical. In practical terms, however, the latter
format is a lot more similar to the original, annotated text.

ables work on in-copyright materials while respect-
ing both the principles of Open Science and the
rules of copyright law. Indeed, these approaches
can be described as strategic transformations of
original full texts that pursue a dual goal: on the
one hand, removing or obfuscating any features of
the texts that make them subject to copyright; and
on the other hand, maintaining as much information
as possible so that the resulting data remains use-
ful for the investigation of one or several research
questions.®

The authors of the emerging DIN standard on De-
rived Text Formats (see subsection 3.4 for context)
describe this aspect of DTFs as follows: "The focus
of the standard lies on identifying how enrichment
and information-reduction operations produce de-
rived formats that remain analytically useful while
preventing reconstruction of the original text in ways
that could infringe legal or ethical constraints" (Trip-
pel et al., 2026). In practice, this generally means
subjecting the original texts to several procedures
that can be understood as both an enrichment and
a reduction of information (for details, see Schéch
et al., 2020b; Trippel et al., 2026).

The enrichment of texts means making informa-
tion explicit that is implicit in the text and understood
by human readers, but may not be directly acces-
sible to machines. For example, this could mean
adding information to tokens about their lemma,
their part of speech, whether or not the token is
a named entity, or whether or not a token is part
of direct speech (such as a quote in a newspaper
article or character speech in a novel). In many
cases, such enrichment can only be performed on
the original full texts, because the process relies
on linguistic structure and contextual information.

The reduction of information can take the form
of (selective) retention or deletion, replacement, re-
moval or randomization. For example, a certain pro-
portion of tokens, or a certain class of tokens, may
simply be deleted. Or they may be replaced, that
is either masked (i.e., replaced by a placeholder
token) or replaced by information at a different (and
often more abstract) level of linguistic analysis (i.e.,
a word form could be replaced with its correspond-
ing POS tag). Finally, removing information can
also involve randomization, e.g. removing the se-
quence information for tokens by randomizing their
order in a document or within each of several seg-
ments of a document.

Importantly, such operations of enrichment and
reduction can operate at various levels of linguis-

8This is in line with the initial definition of DTFs in
Schéch et al., 2020b: "We propose derived text formats
as a solution: here, copyrighted textual materials are
transformed in such a way that copyright-relevant fea-
tures are removed, but that the use of various relevant
methods of TDM remains possible."



tic description, in particular the character, token,
n-gram, sentence, paragraph, chunk of arbitrary
length, section, or work level. In addition, a given
type of DTF typically has parameters, such as the
proportion of tokens to be replaced by their POS
tag, or the size of the chunks within which the word
order is randomized.

2.5. Types of Derived Text Formats

Given the large range of theoretically possible
(see subsection 2.4) and already existing (subsec-
tion 2.5) DTFs, researchers have proposed typolo-
gies of DTFs that help better understand the range
of options available.

In a first approximation, Schdch et al. (2020b)
have distinguished between token-based and
corpus-based DTFs. In their typology, token-based
DTFs rely on the manipulation of the original full
text primarily at the level of the tokens (that can
be enriched, deleted, replaced or see their order
randomized), while the unit of production and pub-
lication is typically the individual document or work.
By contrast, corpus-based DTFs identify, represent
and/or count features such as ngrams (sequences
of characters or words of a fixed length) or static
word embeddings across multiple documents within
Or across a corpus.

Recently, lacino et al. (2025) have distinguished
three fundamental types of DTFs: statistical, trans-
formative and Language-Model-based. Statistical
DTFs involve extracting descriptive textual features
(such as tokens, n-grams, typographical lines, or
paragraphs) along with statistical metadata (e.g.,
frequency, length, or sequence). An example is the
Google Ngram Viewer Dataset (Ngram-Dataset,
2020). Transformative DTFs introduce controlled
noise to original texts by altering word order or re-
placing words with part-of-speech tags or place-
holders, rendering the texts less readable while
preserving structural and lexical information. An
example is DTF600 (2025), containing texts with
segment-wise randomized word order. Finally, lan-
guage model-based DTFs utilize copyrighted texts
to train models (such as topic models, word embed-
dings, or large language models), which encode
textual information into algebraic vector spaces,
enabling context-dependent semantic analysis or
model fine-tuning for specific research tasks. Any
language model can be considered a DTF in this
sense.

Finally, Trippel et al. (2026) (in this volume) dis-
tinguish four types of DTFs: token-based (such as
term-document-matrices or n-gram frequencies),
vector-based DTFs (such as static or contextual
embeddings), structured DTFs (such as formats
based on shuffled segments) and multi-feature for-
mats (combining several kinds of features, such as
token statistics and embeddings).

It appears fair to say that the terminology is not
yet entirely settled and that, as more such datasets
are being published, there will be an opportunity to
have another systematic view at the matter.

3. Recent and ongoing work on
Derived Text Formats

Recent and ongoing research in particular in the
Digital Humanities community has investigated le-
gal issues around DTFs, both from a legal and
an empirical perspective; has evaluated the use-
fulness of DTFs for specific research methods (or
simply used them for research); and has concerned
standardization efforts, both on a conceptual and
on a technical level. This section details some of
these efforts.

3.1. Derived text formats and copyright
law

Chief among the legal issues is the question of
how to determine whether a given DTF is actually
'safe’ from the standpoint of copyright law, that is,
whether the features that ground the copyrighted
status of a text really have been removed or ob-
scured, so that the data can safely be made openly
and publicly available without infringing the copy-
right that protects the original, full-text version. In
addition, the legal basis for producing DTFs in the
first place is an important concern as well.

The introduction of the "Text and Data Mining ex-
ception’ for research into European copyright law
in 2018/2019 (European Union, 2019) was an im-
portant adaptation of copyright to the digital age
and a significant re-balancing between the inter-
ests of academics and those of copyright holders
(Raue, 2017; Durantaye and Raue, 2020; Raue,
2022; Margoni and Kretschmer, 2022). In the ab-
sence of a doctrine comparable to ‘fair use’ in the
USA and other jurisdictions, the TDM exception
enables researchers in Europe to make copies of
in-copyright materials without a limitation concern-
ing the amount of the material, albeit under a cer-
tain number of conditions: their research is non-
commercial in nature (note, however, that there is
also a more narrow provision for commercial use
cases); they have legal access to the in-copyright
materials, for example through purchase or sub-
scriptions; they intend to use these materials for
the purposes of Text and Data Mining, as defined
by law; and they do not openly share the full texts
(data sharing is limited to the very narrow settings
of direct project-based collaborations and quality
checks by peers). Because of this last provision, in
particular, which balances the freedoms provided
to researchers against the legitimate interests of
copyright holders, DTFs remain a vital strategy.



However, there is another aspect of the TDM
exception that is relevant to DTFs. Because the
creation of a DTF requires the creation of (albeit
temporary) copies of these original texts, some-
thing which is not allowed under copyright law, it is
important to ensure that there are provisions that
allow the creation of DTFs in the first place. As a
preparatory step of TDM, similar to cleaning, struc-
turing and annotating texts, the creation of DTFs is
covered by the TDM exception, as established by la-
cino et al. (2025) and lacino et al. (2026). However,
the TDM exception requires but does not create
legal access to the original full texts, so this needs
to be established independently from the TDM ex-
ception.

Given that DTFs are still necessary, what legal
requirements are there for DTFs in order to make
sure they indeed do not infringe on the copyright
holders’ rights? Fundamentally, we can distinguish
three aspects: readability, recognizability, and re-
constructibility (Grisse, 2020; Jotzo, 2020; lacino
et al., 2025, 2026): a DTF should not allow people
to read (and understand or enjoy) the text in the
same way that they can read the original text;® a
DTF should not allow people to recognize or expe-
rience the original ways in which the author of the
original text used language to express their ideas
and their individuality; and it should not be possi-
ble, at least not with trivial effort, to reconstruct the
original full text from a DTF.

In essence, DTFs need to obfuscate or remove
those aspects of the original texts in which their pro-
tection by copyright is grounded (Jotzo, 2020, 129),
while making sure that the resulting DTF remains
useful for research. The next section introduces
various strategies that have so far been used to
achieve this balance, or to identify this sweet spot.

3.2. Reconstructibility of Derived Text
Formats

As shown in subsection 3.1, one of the key crite-
ria for a suitable DTF is reconstructibility, that is,
whether or not it is possible to reconstitute the orig-
inal full text from one or several DTFs, and if it
is possible, what effort and expertise are required
(Grisse, 2020; lacino et al., 2025). The degree of re-
constructibility varies for each different type of DTF,
but also with the specific parameters that were cho-
sen when producing a particular implementation of
that type of DTF.

Arguably, the deterministic reconstitution of in-
formation that has been removed (such as words

9This is related to the commercial value of a copy-
righted text: a DTF should not serve as a replacement
to the commercial offers that exist, that is, it should not
infringe on the author’s capacity to derive an economic
benefit from their creation.

forms) from the more abstract information that has
been retained (such as POS tags) appears almost
impossible. Similarly, randomization of word order
is, in principle, an irreversible process. However,
Large Language Models (LLMs) could in principle
be a game-changer for this kind of task, albeit using
fundamentally probabilistic, non-deterministic ap-
proaches such as vec2text or embedding inversion
(Morris et al., 2023; Zhuang et al., 2024; Seputis
et al., 2025). Several studies have, as a conse-
quence, also leveraged LLMs for attempts to recon-
struct various kinds of DTFs.

Work by (Kugler et al., 2024) has investigated
under which conditions full texts represented as
BERT-based contextualized word embeddings, a
highly relevant kind of DTF that falls into the group
of Language-Model-Based DTFs (in the typology
by lacino et al., 2025), can successfully be re-
constructed. They conclude that the answer de-
pends on the attack scenario: if the encoder used
to produce the DTF is available, then reconstruc-
tion becomes feasible (albeit not without significant
technical expertise and time); if, however, the en-
coder architecture is not known (and cannot itself
be reverse-engineered), then any efforts of recon-
structing the original texts remain futile.

Using a somewhat different approach, Du et al.
(2025) have attempted to reconstruct one kind of
transformative DTFs (in the sense of lacino et al.,
2025) using LLMs. Generally speaking, their find-
ings show that while LLMs produce text based on
DTFs that is somewhat more similar to the origi-
nal texts than the DTF itself, in terms of an actual
reconstruction of the original texts, the results are
rather disappointing.

Finally, recent work by Du and Schéch (2026b)
has provided a complement to performance-
oriented investigations of the degree to which re-
construction of the original full text from DTFs is
feasible. The authors have instead aimed to dis-
cover typical patterns of errors that occur when
the reconstruction of original texts from DTFs is
attempted using generative LLMs. They conclude
that such reconstructed texts are typically shorter
than the original texts, that LLMs tend to gener-
ate more general phrasings with missing modifiers
than found in the originals, and that even when they
use the same word forms, they often put them to-
gether quite differently, resulting in largely different
meaning of generated texts.

For the time being, then, it does not appear feasi-
ble to reliably and easily reconstruct coherent sec-
tions of original texts from some of the more com-
mon types of DTFs. However, being unsuccessful
in such reconstruction attempts using technologies
available today is of course not the same as prov-
ing that reconstruction will not be feasible in a few
years’ time or that it is, in principle, impossible.



With respect to the legal status of DTFs, how-
ever, it also needs to be reiterated that a copy-
right infringement based on DTFs only happens
if and when someone actually reconstructs signifi-
cant portions of original texts outside of a research
context (where the TDM exception would very likely
cover such processes), not when someone pub-
lishes a DTF that, potentially and with significant
effort, would enable someone else to perform such
a reconstruction.

3.3. Evaluating Derived Text Formats’
usefulness for research

Evaluating the usefulness for research of a given
DTF is just as important as probing its recon-
structibility. The primary way of investigating this
issue is by evaluating the comparative performance
of specific research methods or approaches on the
original full-text versions and on one or several
DTFs.

Kocula (2021) has done so using a collection of
129 British novels. When comparing topic coher-
ence for the original corpus and several different
DTFs, the author demonstrated that, as expected,
LDA-based Topic Modeling, as a method based on
a bag-of-words representation of texts, shows com-
parable performance for original full texts and DTFs
based on term-document matrices or randomized
word order. By contrast, performance drops sub-
stantially when using a DTF based on selective
replacement of word forms by POS tags. Presum-
ably, the lexical material becomes more and more
impoverished the larger the proportion of replace-
ments becomes.

A study by Du (2023) has used a similar setup to
investigate the influence of the proportion of tokens
replaced by their respective POS tag on stylometric
authorship attribution. Using several corpora con-
taining German dramatic texts, French novels, and
English scientific prose, respectively, the author
can show that attribution accuracy drops gradually
and continuously as the proportion of POS-tags
replacing word forms increases. This is good news,
as an appropriate balance between usefulness for
research and obfuscation of copyright-related fea-
tures can in this manner be identified.

A somewhat different approach is used by
Du and Schéch (2024). The authors used
several DTFs based on two corpora, English-
language movie reviews and German-language fic-
tion. Rather than analyzing the performance of a
classifier applied to DTFs, they used the DTFs to
train a DistiiBERT-based sentiment classifier and
then evaluated the performance of the resulting
classifiers on original full texts. Interestingly, they
found a sweet spot of replacing 40% of tokens with
their respective POS tags, a level where readability

and reconstructibility are significantly hampered,
while sentiment classification performance is es-
sentially preserved.

Finally, the paper by Ecker and Schneider (2026)
contained in this volume uses similar DTFs to in-
vestigate the accuracy of text classification using
DistiiBERT. Using two datasets and two perturba-
tion strategies (POS-consistent token replacement
at several rates, and word-order randomization),
the results show that randomization reduced ac-
curacy by 5%, while POS replacement reduced
classification accuracy by 4-9%, with performance
continuously declining as perturbation intensity in-
creases. The authors make the highly interest-
ing observation (in line with the findings by Du
and Schéch (2024) described above) that models
trained on perturbed DTF data generalize better to
clean text than those trained on clean data, indicat-
ing that perturbation-based training fosters more
robust representations.’®

It becomes clear from these studies that the use-
fulness of a given DTF may vary widely depending
on the specific method chosen, and it is important
to understand the systematic relationship between
the kind of method and the type of DTF (see Du
and Schéch, 2026a). For example, any method that
relies on a bag-of-word representation of text, such
as stylometric authorship attribution, topic model-
ing, or certain kinds of sentiment analysis, will be
entirely undisturbed by token sequence randomiza-
tion, at least when it is performed chunk-wise. Con-
versely, any method that relies on word sequence
or syntactic structure will be strongly affected by
DTFs that do not preserve word order and/or syn-
tactic annotation. Also, the usefulness of a given
kind of DTF will vary strongly with certain key pa-
rameters of the DTF. The key takeaway here is that
many methods are surprisingly robust against the
introduction of moderate amounts of noise through
replacement or randomization, though at higher
rates of such noise, performance will suffer more
significantly.

3.4. Standardization for Derived Text
Formats

An important aspect of ongoing work in the context
of DTFs is their standardization. This is an aspect
that, as we have seen above in subsection 2.2, has
largely been neglected in the early times of the
discussion on datasets avoiding the limitations of
copyright or privacy law. However, standardization
of formats and documentation as well as the certifi-
cation of pipelines that produce DTFs are essential:

"This issue, however, remains an area of active re-
search in both DH and NLP; see Eder (2013); Hill and
Hengchen (2019); Aepli and Sennrich (2022); Lendvai
et al. (2025).



only if researchers have good reasons to trust that
the DTFs they want to use contain exactly what
they are supposed to contain will they be able and
willing to actually use them for research.

A working group within the German NFDI con-
sortium Text+ has recently developed a DIN
(Deutsches Institut fir Normung) standard for DTFs
with national scope, DIN 19461:2026-04 E. The key
contribution of this standard is to define concepts
and a vocabulary for describing specific DTFs. It
does so by specifying, on the one hand, a certain
number of operations that can be performed on the
original full texts to strategically transform the infor-
mation contained in a DTF relative to the original
full text. And it does so by defining, on the other
hand, a certain number of levels of granularity at
which such operations can be applied to the orig-
inal text (see subsection 2.4). The key takeaway
from this work is the requirement for anyone pro-
ducing a DTF to document in detail all aspects of
the production process in order to foster trust and
reproducibility. For further details, see Trippel et al.
(2026) in this volume.

Equally important are technical pipelines to de-
rive DTFs from full texts as well as (to a lesser
degree) platforms able to handle publication of
DTFs. An example of a successful integration of
DTFs as the output of a text processing pipeline
is MONApipe (Barth et al., 2025). This is an
NLP library built on spaCy (Honnibal and Montani,
2015-2026) that is designed to process literary
texts in such a way that a considerable number of
textual features that are of interest to scholars in
Computational Literary Studies are identified and
represented (e.g. temporal expressions, speakers
and speeches, or events). In its latest iteration, this
pipeline is also able to produce a certain number
of DTFs.

It is true that the infrastructural requirements for
making sets of DTFs accessible are usually not
very different from publishing regular digital cor-
pora, given that they are usually static files intended
for download and offline use, not for in-platform
processing. However, some specific provisions in
terms of metadata and file storage are required. An
example of a repository that has been enhanced to
allow publishing of several types of DTFs in XML-
TEl is the TextGrid Repository (Calvo Tello et al.,
2024).1

4. Conclusion

4.1.

In the past five to ten years, Derived Text Formats
and related strategies have developed from rela-
tively isolated initiatives linked to individual data

Where we stand today

See: https://textgridrep.org/.

collections or institutions to a well-described strate-
gic instrument in the context of Open Science and
copyright and privacy law. At the same time, this
strategy has become integrated within relevant le-
gal, technical and infrastructural contexts, chiefly
in the context of the NFDI consortium Text+.

During this time, Derived Text Formats have ar-
guably also become more necessary than ever.
Practices of Open Science, for instance around
the open data movement and the FAIR principles,
are increasingly gaining traction in the Digital Hu-
manities, particularly but not only in the related
fields of Computational Literary Studies, Corpus
and Computational Linguistics and Natural Lan-
guage Processing. At the same time, concerns
around copyright and research have become highly
visible within the research community. Debates
concerning the copyright reforms in the European
Union around the years 2018/2019, the high-stakes
court cases and discussions around the issue of
copyright law and training corpora used for genera-
tive Al as well as the question of rights applicable
to products of generative Al have received consid-
erable media attention. In this context, solutions
like DTFs are becoming more and more timely and
their broad adaptation ever more urgent.

The work done so far, including the considerable
work represented in this volume, certainly shows
that DTFs are a robust and reliable strategy that is
an important element in the Open Science toolbox
supporting accessibility, transparency, reproducibil-
ity, re-usability and sustainability of datasets and
results in the Digital Humanities.

DTFs have also found their way into research
practices, at least to some extent: beyond the pub-
lication by institutions such as libraries of larger
datasets as DTFs for research, DTFs have proven
useful as a way for researchers who work on in-
copyright corpora to make as much data as pos-
sible available to others, to support transparency
and reproducibility. Examples include publications
such as Schneider (2022); Du et al. (2022); Sper-
ling et al. (2024). However, copyright concerns are
also frequently used to justify not making any data
available and there is certainly still a lot of room
for increased adoption of DTFs for this kind of data
sharing attached to a particular publication.

4.2. A roadmap for DTFs

The current state of affairs, as described in this
paper, points to a number of challenges for the
future, both with respect to specific DTFs and with
respect to the legal and technical environment in
the age of Artificial Intelligence.

The most fundamental challenge for the next
years is to foster the publication of very large sets
of DTFs, for example by institutions holding large


https://textgridrep.org/

amounts of materials that are protected by copy-
right and are of interest for researchers in the Dig-
ital Humanities, i.e. first and foremost national li-
braries such as the German National Library (DNB).
Making such collections available will be a game
changer for research on the domains covered by
these materials.'?

Related to such institutional provision of research
data, but at a different level, it is also important to
continue to leverage DTFs for publication of ad-hoc
datasets used in individual research papers, in or-
der to increase their transparency and reproducibil-
ity. This is a roadmap item that primarily concerns
the policy and community levels. For example, jour-
nals and conferences should be encouraged and
supported in their efforts to develop data deposit
policies that make use of DTFs, in order to bet-
ter integrate such best practices into publication
habits.

An important element of the roadmap for re-
search into DTFs concerns reconstructibility, for
several reasons: new specific DTFs are likely to
emerge and consolidate from ongoing experimen-
tation; increasing attention will likely be given to
vector-based DTFs on the one hand, hybrid types of
DTFs (combining properties of statistical and trans-
formative DTFs), on the other; generative LLMs
will increasingly be used for reconstruction tests
and are likely to become better at this task over
time, including through effects of memorization as
training datasets continue to increase in coverage
(often with little regard for copyright, or under broad
interpretations of 'fair use’, see Ahmed et al., 2026);
and reconstruction from multiple DTFs of different
kinds but created from the same full-text originals
may become relevant. All these factors point to
an increased importance of research into recon-
structibility of DTFs, including developing useful
measures to quantify the degree of reconstructibil-
ity of different DTFs. This area of future research
includes further theoretical investigations into the
very concept of DTFs, following the lead of several
papers in this volume (Trippel et al., 2026; Du and
Schéch, 2026a).

In this context, an important avenue of further
research concerns the methods of information re-
duction or obfuscation. There are clear limitations
to approaches relying on randomization (for exam-
ple by shuffling the order of tokens within chunks
of text) and/or on abstractive replacement (for ex-
ample replacing a certain proportion of word forms
with their respective POS tags). The degree of in-

12This is all the more urgent and timely as the future of
one of the largest such datasets, the HTRC’s Extracted
Features dataset, is currently unclear; see https:
//web.archive.org/web/20250503202415/
https://www.hathitrust.org/press—post/
plans—-for-hathitrust-research-center/.
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formation reduction is often quite substantial, e.g.
when 50% of the word forms are missing from a
text, or when the information on token sequence be-
comes highly imprecise. In both these approaches,
the twin goals of maximal usefulness for research
and minimal reconstructibility are at odds with each
other, forcing researchers into a trade-off scenario.
In addition (as noted above), the feasibility of re-
construction risks will likely rise in the future, with
expected further improvements in generative LLMs.

An alternative approach currently being investi-
gated against this background at Trier University
relies on a specific kind of encryption called homo-
morphic encryption that maintains token order and
token identity while making the text unreadable to
humans: it is demonstrably impossible to recon-
struct the full text from such encrypted data, while
the process is reversible if and only if the decryption
key is known. This promises to open up entirely
new avenues for both computational analyses and
the interpretability of the results while effectively
moving beyond the trade-off between usefulness
and copyright-safety.
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