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Abstract

This paper presents PressMint, an ongoing initiative to compile a multilingual, comparable, annotated, translated,
and interoperable collection of European historical newspaper corpora. Spanning 17 countries and covering 15
languages, the project addresses a key shortcoming of existing newspaper resources: their lack of interoperability,
which limits cross-lingual and transnational research. Building on the infrastructure and experience of the ParlaMint
projects, the project adapts established encoding guidelines, validation workflows, and open-source tools to historical
newspaper data. We outline the overall project architecture, the corpus encoding scheme, and the GitHub-based
framework supporting collaborative development and quality control. The paper further describes the sample linguistic
annotation pipeline, including OCR correction, text normalisation, and annotation within the Universal Dependencies
framework, with attention to challenges posed by historical language varieties. The resulting FAIR, openly available
corpora are intended to support comparative, diachronic research across the humanities and social sciences.

1. Introduction The project heavily relies on leveraging the infras-
tructure and experiences reported by the two Par-
Historical newspapers are of interest to historians  laMint projects (Erjavec et al., 2023, 2025) which
and historical linguists, as well as social scientists, = compiled interoperable, multinational and multilin-
ethnologists, anthropologists, media and communi-  gual corpora of parliamentary debates. While the
cation scholars, and cultural studies scholars. All  two text types are not identical, they are similar
of these are fields where contemporary digital re-  enough for ParlaMint to be adapted to PressMint.
sources, tools and methods (e.g. “distant reading”)
are still underutilised. On the other hand, corpora
of historical newspapers already exist for a num-
ber of languages and countries (FiSer et al., 2018; .
Fiser andgLengardié, 2018; Walcr(1er et al., 2023) to 2.1. GitHub-based Framework
a large extent, as they are out of copyright, andthe ~ PressMint adapts the building blocks of the Par-
images, and often OCR, are available via national  |aMint infrastructure. The encoding guidelines and
libraries. However, these corpora are not interop-  schema, the validation, conversion, extraction and
erable, which precludes methods for their compari-  enrichment scripts, and the functionality of GitHub,
son, as well as any translingual and transnational  in particular for version management of all the docu-
research, an especially important consideration, as  mentation and scripts, with corpus samples, use of
statehood and nationhood are highly dynamic in  issues for reporting problems and requests, GitHub
Europe in the period to be covered by the project  pages for displaying the documentation (in partic-
corpora. ular encoding guidelines), and GitHub actions for
PressMint aims to improve this situation by com-  automatic validation of samples on commit. This
piling a multilingual, comparable, annotated, trans-  will significantly lower the cost of the project setup
lated and interoperable set of corpora of European  and technical coordination and reuse the ParlaMint
historical newspapers, centered around the start of ~ framework, still being developed in the ParlaCAP
the 20th century. The corpora will be openly avail-  project’ (Ljubesic et al., 2025), which may also lead
able, both for download in a variety of instances and  to infrastructural synergies between ParlaCAP and
formats, as well as via several on-line corpus anal-  PressMint.
ysis tools. The project will proactively disseminate
and foster the use of the corpus collection. "https://clarinsi.github.io/parlacap/

2. The Project Infrastructure
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2.2. Encoding Guidelines and Schema

Like ParlaMint, PressMint also uses the Text Encod-
ing Initiative (TEI) Guidelines (TEI Consortium, eds,
2024) for encoding, but parameterised for newspa-
per data rather than parliamentary debates. Here,
we built on previous work connected with historical
corpora, in particular the IMP language resources
of historical Slovene (Erjavec, 2015) which, inter
alia, contain a corpus with hand-corrected transcrip-
tions, which is linguistically analysed, page-aligned
with the facsimile and TEI encoded.

To date, the initial TEI ODD (One Document
Does it all) has been written; the ODD customises
TEI for a particular project or purpose and should
also contain the prose annotation guidelines, while
the element and attribute specifications are accom-
panied by explanatory prose and examples. While
the schema customisation is fairly simple for news-
paper data, the main effort was invested into the
prose part, i.e. the annotation guidelines, which
give detailed explanations and examples of the
overall corpus structure and metadata, the meta-
data annotation of corpus components (i.e. indi-
vidual texts), and the annotation of the texts them-
selves. As in ParlaMint, we distinguish two variants
of the corpora, the so-called "plain-text” version,
with all the metadata and structural annotations
and running text, and the linguistically annotated
version, which adds automatic linguistic annota-
tions to the plain-text version.

While the schema and guidelines are fully func-
tional, we do envision further changes when the
partners’ source corpora are analysed and their
various metadata and encodings preserved in the
project’s schema.

2.3. Linguistic Annotation

For linguistic annotation, UDPipe (Strakova et al.,
2019) will be used. It is a maintained, trainable
pipeline for tokenisation, tagging, lemmatisation
and dependency parsing for which models for all
European languages already exist, and which have
already been extensively used in ParlaMint. By
default, the named entity tagging will be done by
NameTag (Strakova and Straka, 2025), which cov-
ers a number of European languages, although not
all of them. For the missing languages, we will train
NameTag to generate models from them as well. It
should be noted that the tools will most likely have
lower performance on historical texts than they do
on contemporary ones. To somewhat mitigate this,
we also plan to support word modernisation for
languages where the language of the older news-
papers differs significantly from the contemporary
standard. Modernisation allows the use of linguistic
annotation tools that have been trained on contem-
porary texts and facilitates searching the corpora.

To this end, we plan to use the open-source cSM-
Tiser (LjubeSic¢ et al., 2016), a trainable tool for
word normalisation, which has been successfully
applied to a number of different normalisation sce-
narios. Text classification according to topic, cur-
rently developed in ParlaCAP, with existing models
for newspaper texts already available (Kuzman and
Ljubesic, 2025), will be used as well.

3. The Source Corpora

The size, time-span and type of newspapers cov-
ered differs across the languages, although the
main intention is to cover newspapers from around
the turn of the 20th century. Table 1 provides in-
formation about the corpora which are planned to
be included in the project resource set. As can be
seen, some partners still have to determine which
source(s) they will use for preparing their corpora.
This is mainly due to complications in determining
accessibility of the sources and evaluating their
encoding. Note also that the table describes the
sizes and time-spans of the sources, which might —
and typically will — differ from those of the corpora
of the described project, as partners can filter the
corpora to exclude documents that are too old or
of bad quality.

4. Corpus Encoding Procedure

This section describes the exemplar procedure
that will be employed in the corpus development.
Currently, one corpus was processed to test the
schema, conversion and validation scripts, namely
the Slovenian one.

The Slovenian source data is the sPeriodika cor-
pus (Dobrani¢ et al., 2023, 2024) of historical Slove-
nian periodicals from the period 1771-1914. sPe-
riodika consists of OCR-processed PDF and TXT
files obtained directly from the Digital Library of
Slovenia (dLib”), a service of the National and
University Library. Each document typically cor-
responds to a single issue of a periodical or, where
available, to an individual article. No manual seg-
mentation into articles was performed beyond what
was explicitly present in the source metadata. The
raw texts were lightly processed to correct some
OCR errors and join end-of-line hyphenated words
and were then linguistically annotated with the
CLASSLA pipeline (Ljubesi¢ et al., 2024).

The corpus comprises approximately 150,000
texts and 910 million tokens. For the current project,
the data were filtered to exclude documents of non-
newspaper genres such as yearbooks or maga-
zines, discard texts published before 1850, and

"nttps://dlib.si/
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Table 1: Data sources by country

Country Data source Data size Dates

AT The newspaper Wiener Abendpost, a supplement of the Wiener TBD 1863—1921
Zeitung, provided by the Austrian National Library?

BG A Collection of Bulgarian newspapers from the Digital Library® of Na- > 100 issues 1863—-1944
tional Library lvan Vazov — Plovdiv

Cz Several major Czech periodicals will be selected from the Digital Li- 1.2G words, 1848-1915
brary*. 420k pages

ES Several multilingual regional corpora based on periodicals dating from  TBD 1874-1936
the beginning of the Restoration to the end of the Second Spanish Re-
public that will be selected from various local and national repositories.

Fl The believed-out-of-copyright Swedish and Finnish pages of the News-  800M tokens 1771-
paper and Periodical corpora of the National Library of Finland, OCR 1874/1879
by the Library processed by the Language Bank of Finland

FR The daily newspaper Le Temps from the national library of France, for TBD 1900-1942
a period to be defined, presumably from 1900 to 1942

GR Various newspapers and periodicals from the digital collections of the  TBD 1880-1920
Library of the Greek Parliament (OCR and plain text)

HU A set of Hungarian newspapers and periodicals (e.g., Pesti Hirlap, TBD 1880-1930
Pesti Napld, plus local press such as Buda €s vidéke and Magyar
Székesfbvdros) will be collected from Arcanum and Hungaricana repos-
itories

IS MC-19: A Corpus of 19th Century Icelandic Texts (Steingrimsson etal., 270M tokens 1800-1929
2025)

IT Excerpts from the Zeit.shift data® (Walcher et al., 2023) (> 80 newspa- max. 200k pages 1890-1935
pers and magazines from the historical region of Tyrol with a focus on  from
the late 19th and early 20th centuries). ~20 newspapers

LV Digitized historical newspaper “Jaunakas zinas” TBD 1911-1940

NL Couranten Corpus (version 2.0) (van der Sijs, 2025) 18M tokens 1618-1700

PL Microcorpus of Nineteenth-Century Polish (Bilinska et al., 2018) 300k tokens 1830-1918
The Interwar Polish Press Corpus 8M tokens 1918-1939

PT The Reference Corpus of Contemporary Portuguese — subcorpus of TBD 1808-1940
newspapers from the late 19th to early 20th centuries

SI Subset of Corpus of Slovenian periodicals sPeriodika (Dobrani¢ et al., 910M tokens 1771-1914
2023, 2024)

UA Western Ukrainian press (Austro-Hungarian Empire, Poland, 10M tokens 1888—-1939
Czechoslovakia) from GRAC®
Central-Eastern Ukrainian press (Russian Empire, Ukrainian SSR) 10M tokens 1905-1939
from GRAC

UK A representative selection of articles from the British Newspaper TBD 1900-1910
Archive

ZA TBD TBD 1835-1960

those with large estimated OCR noise, leaving us
with 84,000 texts with 620 million tokens.

The sPeriodika corpus is distributed in JSON for-
mat, with each file representing a document. At
the document level, the encoding captures bibli-
ographic and provenance metadata, such as the
persistent document identifier (URN), the periodi-
cal name and publisher, publication date and year,
etc. as well as the correction rate produced by the
OCR post-correction tool. The documents are inter-
nally structured into pages, each corresponding to a
physical page in the original publication. Page-level

’https://anno.onb.ac.at/
Shttps://digital.libplovdiv.com/
4https ://www.digitalniknihovna.cz/
Shttps://zeitshift.eu

metadata include page indices, alignment ratios be-
tween original OCR output and corrected text, and
URLs to page images where available.

Within each page, the transcription is stored in
multiple parallel representations, reflecting succes-
sive stages of text normalisation and correction.
These representations allow both reproducibility of
the preprocessing pipeline and selective use of text
variants for downstream tasks. The per-page OCR
correction quality is also quantitatively assessed
using KenLM perplexity scores (mean and stan-
dard deviation), which are stored as part of the
encoding and were used for assigning the OCR
quality to pages, enabling quality-based filtering of
the corpus.

The filtered corpus texts were converted from the
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source JSON to the project’s TEIl-based schema
with a Perl program; this stage will obviously be
corpus-dependent, and most likely developed sep-
arately for each corpus, as it depends on the source
corpus format and annotations.

Once the corpus was encoded according to the
project’s schema, we modified the ParlaMint scripts
to:

+ validate the corpus

+ add common and redundant metadata to the
corpus (note that the encoding guidelines
make explicit which parts of the corpus need
to be prepared by the partners and which are
automatically added)

« convert the corpus to down-stream encodings,
in particular:

— plain-text format
— CoNLL-U format
— vertical format (for concordancers)

— TSV format with full metadata on individ-
ual documents

5. Conclusions

The paper has introduced the first and planned
steps in producing a FAIR set of comparable histor-
ical newspaper corpora, along with the infrastruc-
ture to validate and convert them to down-stream
encodings. On this basis, we will also make the
corpora available on several on-line tools, which
will enable their analysis by SSH scholars.

We aim for an inclusive set of corpora. Although
it would be preferable to have a common time span
for all the corpora, it turns out that this is not pos-
sible given the materials available to the partners.
Still, subsets of corpora will overlap, meaning that
comparative time-dependent analysis will still be
possible, just not with all the corpora. We also
do not limit either the minimal nor maximal size of
each individual corpus, as we do not want to ex-
clude large and hence maximally usable corpora
nor exclude the partners that can currently provide
only small amounts of data, as they can gain exper-
tise in the project that will enable them to extend the
corpora in the future. The same reasoning applies
as regards the metadata included in the corpus: we
require only basic metadata consisting of the news-
paper name, year of publication, language, and the
source of the newspaper (e.g. national library), pos-
sibly with its PID/URL giving further metadata. But
where available, we will also include further meta-
data, such as day of publication, publisher, scope,
print run etc. and other metadata points contained
in the sources. Finally, the actual content of the
corpora can be simply the automatically OCR-ed

text, but we will cater also for inclusion of facsim-
iles, per-page alignment of facsimiles, improved
transcription, and structural encoding, in particular
division into individual articles.

A very important result of the project will also be
the expertise gained by the community of partners
in the project, related to the processing of histori-
cal texts in general and historical newspapers in
particular.

We believe that the produced corpora and on-line
analysis tools can be used for teaching history not
only at universities but also at secondary schools.
The encoding schema is also appropriate for en-
coding contemporary newspapers, and could be
in the future used for encoding these as well, thus
allowing the study of contemporary times.
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