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Abstract
We present the MultiplEYE Text Corpus, a large-scale, document-level, multi-parallel resource designed to advance

cross-linguistic research on reading and language processing. The corpus provides paragraph-level alignment for
texts in 39 languages spanning seven language families and seven scripts. Unlike many existing multilingual corpora,
a substantial number of documents were originally written in languages other than English, reducing English-centric
bias and supporting more typologically diverse investigations. The texts are carefully selected to balance linguistic
richness with experimental feasibility, particularly for eye-tracking-while-reading studies. Developed within a multi-lab
initiative, the MultiplEYE Text Corpus follows unified translation, alignment, and experimental design guidelines to
ensure cross-linguistic comparability. Its inclusion of texts varying in type and difficulty enables research on discourse-
level processing, genre effects, and individual differences across a wide range of languages. The text corpus and
accompanying metadata provide a robust foundation for multilingual psycholinguistic and computational modeling
research. Data and materials are publicly available at https://doi.org/10.23668/psycharchives.21750.

1. Introduction

Document-level, multi-parallel text corpora play an
important role in advancing cross-lingual research
in theoretical linguistics, natural language process-
ing, and psycholinguistics (de Varda and Marelli,
2022; Hamilton and Huth, 2020; Laubli et al., 2018;
Pal et al., 2024; Yang et al., 2022). In contrast to
sentence-based corpora, they enable the investiga-
tion of discourse-level phenomena and the devel-
opment of context-aware language technologies.
In this paper, we present the MultiplEYE Text Cor-
pus, a multi-parallel document-level resource that
provides paragraph-aligned texts in 39 languages
across seven language families and seven scripts.
The text corpus is specifically designed for reading
experiments using eye-tracking, but it can also sup-
port other behavioral methods, such as self-paced
reading, and neurophysiological methods, including
electroencephalography (EEG) in co-registration
with eye-tracking. The texts are compact enough
for use in experimental settings, yet sufficiently long
and diverse to enable the study of discourse-level
processing and comparisons across text types and
languages. The corpus can also be used to in-
vestigate research questions outside the scope of
behavioral and neurophysiological research. For
example, the multi-parallel nature of the corpus
makes it possible to conduct cross-linguistic re-

*Equal contribution

search that goes beyond the comparison of individ-
ual language pairs. Moreover, the corpus coverage
of both typologically distinct and closely related
languages, together with varied scripts, supports
research on language contact, cross-linguistic uni-
versals, and comparative analysis across different
scripts. Unlike many existing datasets, a substan-
tial part of the texts in the MultiplEYE Text Corpus
were originally written in languages other than En-
glish, which helps reduce the English-centric bias
that is common in linguistic resources. In addition,
the corpus includes texts of varying type and diffi-
culty; this diversity supports the investigation of a
broad range of research questions that are often
difficult to address because of resource scarcity.
For example, recent research has demonstrated
that text genre affects readers’ eye movement pat-
terns (Gémez-Merino et al., 2022) and interacts
with established psycholinguistic phenomena, such
as predictability effects (Bolliger and Jager, 2025).
The MultiplEYE Text Corpus enables detailed in-
vestigation of such questions across a wide range
of languages.

The corpus was created within the multi-lab Multi-
plEYE European Cooperation in Science and Tech-
nology (COST) Action'+2 aimed at building a large
multilingual eye-tracking-while-reading dataset that
supports cross-linguistic research in psycholinguis-

'https://multipleye.eu
2www.cost.eu/actions/CA21131/
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tics and multilingual modeling (Jakobi et al., 2025).
The MultiplEYE project provides translation and
alignment guidelines (Hollenstein et al., 2026) and
establishes the necessary infrastructure required
for cross-linguistic comparability through a unified
experimental design (covering stimulus selection
and layout, procedure, and pre-processing), and
shared FAIR (Findable, Accessible, Interoperable,
and Reusable)-compliant (Wilkinson et al., 2016)
resources for software, and (meta-) data manage-
ment, storage, and sharing. The main outcome
of the initiative will be a large, publicly available
dataset of eye-tracking data collected across multi-
ple European and non-European languages, with
a special focus on the inclusion of low- and very
low-resource languages.

In this paper, we present the multilingual text
stimuli used in the MultiplEYE eye-tracking-while-
reading experiment. We also document the text se-
lection and translation procedures, describe cross-
linguistic differences between the texts, and provide
linguistic annotations to enable the use of the cor-
pus beyond the scope of the MultiplEYE initiative.

2. Related Work

Multilingual corpora are essential for advanc-
ing both natural language processing and cross-
linguistic behavioral research. However, despite
the growing availability of corpora in Natural Lan-
guage Processing (NLP) and psycholinguistics,
most are optimized for a single research domain
and are seldom suitable for computational model-
ing and controlled experimental use.

In recent years, numerous open-source multi-
lingual corpora have been published. They span
multiple languages and scripts and open new op-
portunities for cross-lingual and multilingual re-
search. The growing interest in NLP and multi-
lingual Large Language Models (LLMs) is reflected
in the construction of these corpora: They are
predominantly introduced within NLP- or machine-
translation studies, where they primarily serve as
resources for model training and evaluation. In ad-
dition, corpus coverage increasingly emphasizes
low-resource languages and broader typological di-
versity, with recent datasets providing resources for
low- and extremely low-resource languages (e.g.,
PARME, Ahmadi et al., 2025; Samanantar, Ramesh
et al., 2022; WebCrawl African, Vegi et al., 2022).
However, most recent of the open-source multi-
lingual resources are not fully multi-parallel: they
provide different texts or sentences for each lan-
guage, typically aligned only with an English ver-
sion, rather than with each other. In contrast, truly
multi-parallel datasets, in which the same mate-
rials are available across all languages, are rare
and tend to be smaller in size or limited to spe-

cific domains (e.g., four-language fully parallel di-
alogues such as XDailyDialog, Liu et al., 2023; or
the OpenWHO corpus, Merx et al., 2025). Addition-
ally, there has been a shift from sentence-level to
paragraph- or document-level corpora, facilitating
the development of context-aware systems. Re-
garding quality control, the data-driven nature of
target applications has led to the creation of very
large corpora, in which ensuring quality becomes
increasingly challenging. While some corpora
are human-translated and curated (e.g., FLORES-
200, Gordeev et al., 2024; MASSIVE, FitzGerald
et al., 2023; PARME, Ahmadi et al., 2025; Open-
WHO, Merx et al., 2025; XDailyDialog, Liu et al.,
2023), many others do not undergo unit-by-unit hu-
man review and instead rely on automatic quality
evaluation (e.g., automatically checking the align-
ment between the English and target-language sen-
tence or paragraph) (Schwenk et al., 2021b,a; El-
Kishky et al., 2020). At the same time, several
studies have shown that using high-quality data
is beneficial for model training (Lee et al., 2022b;
Wenzek et al., 2020). In terms of text types, most
multi-parallel, text-level corpora contain texts from
narrow domains or genres—e.g., parliamentary de-
bates (Europarl, Koehn, 2005), official diplomatic
documents (UN, Ziemski et al., 2016), scripted talks
(WIT3, Cettolo et al., 2012), or film dialogues (Open-
Subtitles2016, Lison and Tiedemann, 2016). At the
same time, recent research has demonstrated that
the diversity in training materials enhances model
performance (Yu et al., 2022), underscoring the
value of creating multi-parallel corpora that cover a
broad range of text types.

Beyond datasets published in NLP, eye-tracking-
while-reading studies have also released multilin-
gual corpora. Psycholinguistic reading research
is increasingly focusing on text-level stimuli, which
allow the investigation of effects that go beyond
single-sentence processing. One prominent exam-
ple is MECO (The Multilingual Eye-Movement Cor-
pus, Siegelman et al., 2022; Kuperman et al., 2023;
Siegelman et al., 2025; Kuperman et al., 2025),
which uses a curated set of short reading passages
sourced from Wikipedia and matches across more
than 30 languages to enable direct cross-linguistic
comparison. The materials consist of expository
prose (i.e., encyclopedic texts). For each language,
texts were prepared based on English source texts:
translators produced high-quality translations (or
selected established translations where available),
with native-speaker verification. Another notable
example is GECO (the Ghent Eye-Tracking Cor-
pus, Cop et al., 2017), which uses a novel-length
narrative—Agatha Christie’s The Mysterious Affair
at Styles—to enable naturalistic reading analyses
in English and Dutch with English monolinguals
and Dutch-English bilinguals. The materials con-
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sist of literary narrative fiction and are available as
an open-access resource. Although both MECO
and GECO provide text-level, multilingual/bilingual
and multi-parallel materials, their limited text type
and source language diversity restricts their gener-
alizability.

In sum, there is a need for multilingual, multi-
parallel, non-English-centric, human-curated text
corpora that are both typologically diverse and
vary in text types. The MultiplEYE Text Corpus re-
sponds to this need by providing resources for both
high- and low-resource languages, encompassing
multiple text types, and providing human-curated
document-level alignment.

3. Text Corpus
3.1.

Text selection was conducted by an international,
multilingual team of researchers from the Multipl-
EYE European Cooperation in Science and Tech-
nology (COST) Action. First, the team compiled a
candidate pool of texts that included multiple text
types and were originally written in various lan-
guages. Second, the final set of texts was selected
to ensure a balanced distribution of text types, di-
versity of original languages, and the availability
of high-quality translations across most languages
included in the corpus. When only a few para-
graphs of a source text were included in the Multi-
pIEYE Text Corpus, excerpts were chosen so that
discourse coherence was preserved and each pas-
sage was self-contained, i.e., comprehensible with-
out access to preceding material.

Text Selection Procedure

3.2. Description of Included Texts

The MultiplEYE Text Corpus comprises twelve texts.
The texts cover the following text types: two popular-
science texts, two institutional texts, five literary
texts, two argumentative texts (both consisting of
two parts), and one encyclopedic text (see Table 1
for an overview). The texts vary in register, difficulty,
structure, proportion of domain-specific terms, and
narration style. The following section provides an
overview of the texts and their specific characteris-
tics.

1. The MultiplEYE Project is a popular science ex-
pository text that describes the MultiplEYE COST
Action eye-tracking data collection initiative. This is
the only text written specifically for the MultiplEYE
project. It was originally written in English by the
members of the MultiplEYE Action and was subse-
quently revised by a native English-speaking writer
specializing in popular science texts to ensure its
clarity. It includes a wide range of domain-specific

terminology (e.g., “eye-tracker”, “natural language

"«

processing”, “machine language processing”). The
text presents factual information about the project
and is designed to be accessible to a non-specialist
audience.

2. Swarthy, blue-eyed caveman revealed using
DNA from ancient tooth is a popular science expos-
itory/informative text on the archaeological findings
of two Mesolithic hunter-gatherers, sourced from
the newspaper The Guardian, written in English by
lan Sample in 2014. The lexis is mostly accessi-
ble, with a limited number of domain-specific terms
(e.g., “DNA”, “Mesolithic”, “immune system”). The
narrative mostly comprises paratactic sentences,
especially at the beginning, with more hypotactic
sentences in the main body.

3. Universal Declaration of Human Rights —
Preamble is an institutional text, written by the
UN General Assembly and adopted in 1948. The
text is informative/expository and is structured as a
series of parallel “Whereas” clauses with embed-
ded clauses. lts lexis is predominantly abstract
(e.g., “dignity”, “inalienable rights”) and nominal-
ized (e.g., “protection”, “promotion”, “realisation”).
The text also contains numerous named entities
(e.g., “General Assembly”, “ Mem-

ber States”).

"«

United Nations”,

4. Progress report on a Learning Mobility Bench-
mark is an EU institutional text, namely a progress
report from the European Commission, as of 2017.
It is an informative text, written in a formal, neutral,
impersonal style, using standardized vocabulary
and syntax, typical of EU institutional communi-
cation. It includes references to other legal acts
and documents and contains humerous domain-
specific terms (e.g., “learning mobility”, “employ-
ability”, “active citizenship”) and acronyms (e.g.,
“IVET”, “HE”). Sentences are mostly complex and
predominantly hypotactic, with frequent subordi-
nate purpose clauses.

5. Broken April is a literary text, originally written in
Albanian by Ismail Kadare and published in 1978.
It is narrated by a third-person narrator. The lexis is
predominantly everyday, with culture-specific realia
(e.g., “Kanun”, “kullas”) and toponyms (e.g., “North-
ern Plateau”, “Tirana”). The language is figurative,
containing many metaphors, epithets, metonymies,
etc. The text includes direct speech, and its syntax
is a combination of complex hypotactic and short
paratactic sentences.

6. The Alchemist is a literary text, originally written
in Portuguese by Paulo Coelho and published in
1988. The story is told by a third-person narrator.
The text is concise, and figurative language is in-
frequent but present (e.g., a simple metaphor: “as
if some mysterious energy bound his life to that of
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Text Type Title

Orig. Orig. Eng.

Lang. Length Length

Popular Science The MultiplEYE Project EN 811 811

Swarthy, blue-eyed caveman revealed EN 413 413

- Universal Declaration of Human Rights - 327 327
Institutional . o

Progress report on a Learning Mobility Benchmark - 531 531

The Alchemist — Chapter 1 PT 430 494

The Magic Mountain — Foreword DE 431 508

Literary Solaris — Chapter 2: The Solarists PL 742 952

Broken April — Chapter 3 SQ 610 600

The North Wind and the Sun EL/EN 106 106

Rapa Nui
Cow’s Milk
Wikipedia — The Moon

Argumentative

Encyclopedic

EN/FR  703/797 703
EN/FR  807/960 807
EN 103 103

Table 1: Texts included in the MultiplEYE Text Corpus, their text types, their original languages in which
they were written (ISO 639 language code), and their approximate number of words in the original and
English texts. The Universal Declaration of Human Rights and the Progress report on a Learning Mobility
Benchmark were originally written in multiple languages.

the sheep"; a syllepsis: “thicker books [...] lasted
longer, and made more comfortable pillows”). The
syntax is predominantly simple and paratactic, with
occasional temporal, conditional, and relative sub-
ordinate clauses.

7. Magic Mountain is a literary text, written by
Thomas Mann in German and published in 1924. It
contains many long, embedded sentences. Rel-
ative and complement clauses are frequently
stacked within a single sentence, with frequent
parenthetical insertions that serve a metadiscur-
sive function and allow the author to make self-
corrections via epanorthosis or commentary on the
narration. The lexis contains figures of speech
such as personification (e.g., “crisis shattered its
way through life and consciousness”) or metaphor
(e.g., “story [...] covered with historic mould”).

8. Solaris is a literary science-fiction text, writ-
ten in Polish by Stanistaw Lem and published in
1961. The lexis contains astrophysics terms (e.g.,
“Gamow-Shapley theory”, “fluctuations of gravity”)
and neologisms related to astrophysics and bio-
physics (e.g., “planetophysicists”, “solarists”, “plas-
mic mechanism”). Most sentences are syntacti-
cally complex, containing relative and complement

clauses.

9. Rapa Nui is an argumentative text originally
written in English and French. It is sourced from
the Programme for International Student Assess-
ment (PISA) 2018, which evaluates the reading
comprehension abilities of 15-year-olds (OECD,
2019). The text consists of two documents within
a scenario in which readers imagine preparing for
attending a talk on the topic. Following the PISA
2018 reading framework, this scenario simulates
an educational situation. The first document is a
first-person blog post that contains an embedded

book review. The book review constitutes the sec-
ond document and is presented as an argumen-
tative summary, narrated in the third person. It
contains headings, timestamps, and URLs intro-
ducing web-discourse fragments. It also contains
named entities (e.g., “Rapa Nui”, “Polynesians”)
and culture-specific terms (e.g., “moai”). Figura-
tive language is limited. The blog employs simple
and compound paratactic sentences describing se-
quential actions and includes temporal and relative
clauses. The review shifts to longer, hypotactic sen-
tences with complement that-clauses and relative
clauses.

10. Cow’s Milk is an argumentative text originally
written in English and French, sourced from PISA
2018 (OECD, 2019). The text consists of two docu-
ments presented as web journal articles, set within
a scenario in which students research the docu-
ments. The documents contain scientific argumen-
tation and convey viewpoints, using biomedical
terms (e.g., “cardiovascular health”, “diabetes”) and
many named entities (e.g., “United States Depart-
ment of Agriculture”). They cite external sources
(e.g., “International Dairy Foods Association”, “Na-
tional Institutes of Health”) and use slogans (e.g.,
“do a body good”). Links to websites and article
headings are included. The texts feature long hy-
potactic sentences with complement that-clauses,
relative clauses, and prepositional phrases.

11. Wikipedia — The Moon is an encyclopedic text,
originally written in English. As an expository text,
it contains domain-specific terms (e.g., “natural
satellite”, “orbital period”, “tidal locking”) and numer-
als/units (e.g., “384,400 km”, “29.5days”, “1.281s”).
The text employs both simple and complex sen-
tences, featuring relative clauses and participial
modifiers (e.g., “that equals its orbital period”, “re-
sulting from being tidally locked to Earth”). The
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language is formal and scientific.

12. The North Wind and the Sun is a short Aesopian
fable, originally composed in the 6th century BCE
in Ancient Greek. As Aesop’s fables were transmit-
ted orally, the original wording is not available. The
fable is instead preserved in later written traditions,
including Ancient Greek and Latin text collections,
which reflect adapted versions of the narrative. To
ensure cross-linguistic consistency, we used an En-
glish version of the text as the reference for all the
translations. The text in English was taken from Ae-
sop Language Bank (Aesop Language Bank Team,
2010). The fable is a didactic narrative with anthro-
pomorphized main characters (“The Wind” and “the
Sun”). The lexis is concrete and accessible, i.e., it
contains only high-frequency words, to be easily un-
derstood for a wide audience. The sentences are
predominantly paratactic. The language is simple
and concise, making the story easy to understand.

3.3. Paragraph Alignment

The texts are aligned across languages at the para-
graph level. Because the corpus was primarily de-
signed as stimuli for an eye-tracking-while-reading
experiment, the texts were split across pages (also
referred to as screens) for use in an eye-tracking-
while-reading experiment. Because English is the
only common language for all the members of the
project, the English version served as the reference
for alignment in all languages, except Swiss Ger-
man, which used German as the reference. Screen
splits were introduced primarily at the end of a para-
graph. Long paragraphs in the English reference
version sometimes required division across multiple
screens. All translations were aligned as closely
as possible to the English pagination. Any over-
flow text in the languages other than English was
placed on an additional page, after which alignment
with the English pagination was resumed. Where
this was not feasible, an extra screen was inserted
in order to preserve alignment with the English
version for subsequent screens. Sentences were
never split across screens. Minor cross-language
misalignments at the page level occur in a small
number of texts because we used a fixed presen-
tation format with a pre-defined maximal number
of lines per screen and characters per line across
languages to ensure suitability for eye-tracking ex-
periments. Specifically, for screens, language-
specific characteristics such as greater average
word-length or syntactically less compact construc-
tions led to paragraphs being considerably longer
than in English, leading to a shift in pagination in a
few cases.

This alignment procedure not only ensures con-
sistency across materials used in the eye-tracking-
while-reading experiment, but also facilitates cross-

linguistic comparisons. All deviations from the En-
glish version are documented in the stimulus devi-
ation forms and the alignment form published with
this corpus.

4. Language Selection

The corpus covers a broad set of language families
and scripts (see Table 3 in Appendix), including
high-resource, medium-resource and low-resource
languages. Beyond Indo-European, the dataset in-
cludes languages from Afro-Asiatic, Uralic, Turkic,
Inuit-Yupik-Unangan, and Sinitic language families,
as well as the isolate language Basque. This typo-
logical diversity of languages allows for cross-family
comparisons, as well as for comparisons between
the branches or across languages of one family.
The corpus also includes multiple writing systems.
The majority of languages use the Latin script, com-
plemented by Cyrillic, Greek, Hebrew, Arabic, De-
vanagari, and Chinese scripts. The corpus also
includes a substantial number of low-resource lan-
guages, among which are Romansh, Swiss Ger-
man, Albanian, Kalaallisut®, Basque, and others.
See Figure 1 for the full list of languages included
in the corpus.

5. Balancing Consistency and
Diversity

One of the principal challenges in building the cor-
pus was balancing diversity and consistency. In
terms of diversity, the goal was to maximize cover-
age across languages, scripts, original languages,
and text types. On the consistency side, the chal-
lenges included ensuring uniform paragraph align-
ment across languages, applying standardized
translation selection and translation/post-editing
workflows, ensuring consistency in reporting devia-
tions, and following the same procedures for identi-
fying and resolving translation inconsistencies.

In order to ensure consistency while allowing for
diversity, a native-speaking representative for each
language (hereafter referred to as language coor-
dinator) was invited to join the initiative. The lan-
guage coordinators were in charge of coordinating
the text preparation for their languages, and adding
metadata. Detailed translation guidelines were pro-
vided to the language coordinators (Hollenstein
et al., 2026), and regular meetings with both the
language coordinators and translators were held to
address inquiries and provide further clarification.
Besides, regular working-group meetings were held

3We use the term Kalaallisut instead of Greenlandic
because this term is more appropriate from a historical,
sociopolitical, and linguistic perspective.
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Figure 1: Languages represented in the MultiplEYE Text Corpus. Blue nodes indicate language families,
orange nodes indicate branches, and the outer labels list the languages grouped under each branch.

to coordinate the creation of the multilingual text cor-
pus, discuss ongoing translation, alignment, and
documentation, share updates, and standardize
procedures. Weekly virtual office hours were of-
fered to support translation-related questions, cor-
pus formatting (segmentation and alignment), and
other inquiries, thus ensuring consistency across
languages.

6. Translation

6.1. Translation Guidelines

Two pathways were distinguished depending on
whether a published translation of the texts was
available for a given language. When a published
translation was available, the language coordina-
tors were instructed to use it. Published translations
were preferred because they are typically trans-
lated from the original language rather than from
English, thereby supporting the reduction of the
English-centering bias in the corpus. When multi-
ple published translations existed, the most widely
established version was preferred. Typographical,
orthographic, or grammatical mistakes in available
translations or inconsistent uses of punctuation
(e.g., unsystematic use of single or double quo-
tation marks) were corrected after verification by
native speakers. However, stylistic changes were
not permitted.

If no published translation of a given text was
available, a new translation was produced by mem-
bers of the MultiplEYE Action based on the English
version of the text, except for Swiss German for
which both English and German served as refer-
ence languages. The text The MultiplEYE Project
was translated into all languages because it was
written specifically for the MultiplEYE Text Corpus.

The texts Wikipedia — The Moon and Swarthy blue-
eyed caveman revealed were likewise translated to
all of the languages included in the corpus by the
members of the Action as no published translations
for these specific texts were available.

To ensure comparability across languages, all
translations followed a set of structured guide-
lines (Hollenstein et al., 2026). Translators were
required to be native speakers of the target lan-
guage with demonstrated proficiency in English.
While professional translation experience was not
mandatory, prior experience was considered advan-
tageous. Translators were allowed to use machine
translation systems (e.g., DeepL, DeepL GmbH);
however, these outputs had to be revised manually
and cross-checked for accuracy. It was recom-
mended that translations be carried out indepen-
dently and simultaneously by two persons. Back
translation was recommended as a procedure for
quality assurance. Besides, translators were en-
couraged to solve disagreements jointly. After that,
all translations underwent manual revision by at
least one additional native speaker to guarantee
quality.

6.2. Translational Variation

For languages where no published translation was
available, new translations were produced using
the English text as the source, with the exception
of Swiss German. For languages with existing
published translations, these were carefully com-
pared against the English reference, with observed
deviations documented in the Stimulus Deviation
Form (Nisioi et al., 2026).

In the following, we summarize the challenges
encountered when preparing new translations as
well as the differences observed in published trans-
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lations.

For texts that required new translations, transla-
tors and language coordinators encountered sev-
eral recurring challenges across languages in the
areas of terminology, sentence structure, register
and style, or orthography and punctuation.

Published translations differed across languages
in terms of sentence structure and length (i.e.,
number of words), lexical and stylistic choices,
and punctuation. When such differences from the
English version were observed, they were docu-
mented. The published translations used for the
corpus were not modified.

1. Terminology gaps and lack of equivalents.
The most common challenge across many lan-
guages was the absence of established equiv-
alents for domain-specific English terms (e.g.,
“eye-tracking”, “COST Action”, “learning mobility”,
“ECTS”, “Europass”, “active citizenship”). Transla-
tors reported having to choose between domesti-
cation (creating natural-sounding local terms) and
foreignization (borrowing the English terms) strate-
gies, also often applying explanatory, generalizing
or descriptive paraphrasing transformations to ren-
der these terms accurately. Some lexical issues
were unique to individual, most often low-resource,
languages. For example, in Kalaallisut, research-
related terms (e.g., “mind”, “thought”, “test”) can
be easily mistranslated into either terms connot-
ing spirituality or medical terms connoting mental
iliness. Therefore, translators had to select context-
appropriate equivalents to avoid unintended conno-
tations. For Kalaallisut, some technical terms are
already established and in use—often coined by
the Language Secretariat of Greenland—such as
silassorissuusiagq for “artificial intelligence” (roughly
“a model/figurine of intelligence”). Other terms were
coined by the translators as needed, for example
umiarsuit ulloriarsiuisussat for “starships” (roughly
“ships that will be out among the stars”). Given
the polysynthetic morphology of Kalaallisut, the
creation of novel words is common and such for-
mations are generally natural for readers. Similarly,
Romansh translations faced many incidental lexical
gaps. However, these differed from those encoun-
tered in other languages. Although the relevant
terminology exists, it is often very low-frequency
and can therefore be confusing even for the na-
tive speakers. This raised the question of whether
a technically accurate but unnatural translation
should have been preferred over a vaguer formula-
tion, sometimes requiring substantial circumlocu-
tion. To keep the difficulty of the text comparable,
highly unusual words were avoided. As a side ef-
fect of the large number of words that are no longer
in common use, Romansh speakers are aware of
the existence of such low-frequency expressions
and of gaps in their own knowledge. This can lead

them to assume that unfamiliar words are highly
specific or outdated Romansh vocabulary, whereas
they are in fact foreign words. A common practice
in written Romansh is therefore to mark foreign
words in italics or with quotation marks. We fol-
lowed this practice for foreign words in this corpus
(e.g. “moai”, “kulla”), which could otherwise be
misinterpreted as unfamiliar Romansh vocabulary.

2. Differences in Content. Another challenge
faced by the translators and language coordina-
tors was variation in the content of the fable The
North Wind and the Sun. Where multiple versions
existed in a given language, the version closest to
the English source was selected.

3. Wordplay. The title of the text The MultiplEYE
Project posed problems because of the English pun
which reflects the project’s focus on multilingualism
and eye-tracking research. In most languages, the
translations cannot replicate this double meaning
in a single word. Therefore, translators were rec-
ommended to provide explanations, most often in
brackets, to preserve the meaning of the wordplay.

4. Differences in sentence structure. In newly
produced translations frequent syntactic differ-
ences arose between English and the target lan-
guages. For example, translators had to reconcile
the long, complex sentences typical of English with
the preference of shorter, clearer structures in Man-
darin, balancing fidelity to the source text with nat-
uralness and readability. In published translations,
sentence boundaries did not always correspond
one-to-one across languages. In some cases, two
English sentences corresponded to a single sen-
tence in the target language (or vice versa), as
observed for example in Croatian, Dutch, Lithua-
nian, and German.

5. Register and style choices. Translations into
some languages required a careful selection of reg-
ister and style. This was particularly relevant for
languages spoken in bilingual regions, where the
other language is dominant in most written commu-
nication. For example, Cantonese lacks a single
standard written form. Given that the experiment for
which the corpus was primarily designed involves
a reading task rather than colloquial spoken inter-
action, a more neutral register in the Cantonese
translations was adopted to ensure stylistic con-
sistency across the different genres included in
the materials. While it is true that spoken Can-
tonese lacks a standardized script system, Stan-
dard Written Chinese as used in Hong Kong (stan-
dard Hong Kong Cantonese) does follow estab-
lished conventions and is the norm in formal written
contexts such as education, news media, and gov-
ernment publications. This standard form draws
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on traditional Chinese characters and largely fol-
lows Mandarin-based grammar, though it still ex-
hibits several lexical and grammatical differences
from Mandarin. The translation choice reflected
this register, while also considering what is widely
recognized and read by Cantonese speakers in
Hong Kong as part of their everyday literate expe-
rience. Similar challenges were encountered for
Romansh. In Romansh-speaking regions, German
is often the only language present for many written
usages. This means that the variety in registers for
written Romansh can be more limited and the line
between written and spoken Romansh is blurrier,
so that some texts follow a more oral ductus in or-
der to still be perceived as authentic usage of the
language. At the same time there are tendencies
in spoken Romansh that are traditionally strongly
avoided in written language. The normalized in-
tegrations of German vocabulary into the spoken
language is considered very bad practice in writ-
ten form, so a balance had to be found between
authentic tone and stylistically apt formulations.

6. Orthographic and punctuation adjustments.
Minor but necessary adaptations were made to
capitalization in languages such as Croatian, Dan-
ish, Latvian, and Lithuanian, where, for example,
a capital letter used in the English version would
have introduced an error in the target text. In such
instances, lowercase was used to comply with the
orthographic conventions of the target language.
Punctuation was also adjusted in Croatian, Roma-
nian, and other languages to comply with ortho-
graphic conventions. For a few languages, archaic
spellings in published translations were updated to
contemporary standards where they could occur
unusual to the readers or hinder comprehension,
while preserving the original tone and register. For
Swiss German that is primarily oral and lacks stan-
dardized orthographic conventions, translators had
to establish new spelling conventions and balance
consistency with readability, whenever these con-
ventions produced forms that might feel unnatural
to readers.

7. Language-specific structural challenges. In
some low-resource languages (e.g., Swiss Ger-
man), the absence of a tense corresponding to the
past perfect required translators to convey a past-
perfect meaning using adverbial constructions in
order to preserve temporal sequencing. Similarly,
because Swiss German lacks a genitive case or
a dedicated possessive marker, possession is ex-
pressed using a preposition—dative construction.
This can result in multi-noun possessive chains
and often required additional rephrasing to main-
tain readability.

In general, the differences between languages
created challenges that necessitated targeted adap-

tations while maintaining as much fidelity to the
source versions as possible.

7. Corpus Statistics

The corpus is accompanied by linguistic anno-
tations and summary statistics to support cross-
lingual analysis. For each language and text, we
provide automatic tokenization,* and, where avail-
able, automatic sentence segmentation, part-of-
speech tags, lemmas, and frequency counts.

The annotations are generated using an auto-
mated pipeline based on the spaCy large mod-
els (Montani et al., 2023)° with several exceptions.®
For Kalaallisut and Hausa, we employ the multi-
lingual small model xx_sent_ud_sm, which per-
forms basic tokenization and rule-based sentence
segmentation, while for Romansh we use Italian
models. Several languages are not natively sup-
ported in spaCy; therefore, for Turkish and Hebrew
we rely on community spaCy pipelines (Altinok,
2023; Zeldes et al., 2022). Farsi is analyzed using
hazm (Roshan Research, 2023), Cantonese us-
ing the PyCantonese package (Lee et al., 2022a),
and Hindi using the IndicNLP toolkit (Kunchukuttan,
2020).

We conduct cross-linguistic comparisons at the
page-level, as pages represent the fundamental
presentation units in user-facing eye-tracking exper-
iments. Page-level statistics are directly compara-
ble across languages and help mitigate differences
in text length (Koplenig, 2019).

Table 2 reports for each language the number
of tokens, the type-token ratio, the total number of
sentences, the average word length, and the aver-
age number of words per page. The differences
in these metrics primarily reflect typological prop-
erties. The number of tokens varies moderately
across the corpus, with most languages containing
between roughly 5,000 and 7,000 tokens. Some
languages fall outside this range: Finnish and Es-
tonian have comparatively smaller token counts,
while Urdu and Hindi contain larger numbers of
tokens.

With respect to the number of words per page, ag-
glutinative and morphologically complex languages,
such as Estonian, Finnish, Lithuanian, Turkish,
Kalaallisut, and Basque, tend to have fewer words
and longer average word lengths. In contrast, Ger-
manic languages exhibit between 56 and 64 words
per page, followed by Romance languages, Greek,
Albanian, and Hausa, which display higher counts

“A token is the output result of a tokenizer, it can mean
a word, an <eos> marker, a punctuation symbol, or a
line break.

SspaCy version 3.8.7

®https://github.com/senisioi/
multipleye_text_processing
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Language #Wds TTR  #Snts wd. #Wds
Len. pp

English 6405 29% 287 4.79 64

German 6013 37% 327 5.89 56

Swiss German 6147 35% 827 5.24 57
Dutch 6511 31% 343 5.22 63

Danish 5924 35% 317 5.19 59
Swedish 5813 37% 322 5.27 58
Norwegian 5806 35% 351 5.11 58
Basque 5089 49% 314 6.71 40
Catalan 6937 29% 289 4.63 69
Spanish 6938 31% 297 4.98 69
Portuguese 6643 32% 310 4.92 65

ltalian 6321 35% 333 5.24 61

Romansh 6862 32% 300 5.05 67
Romanian 6317 38% 299 5.18 63
Galician 6618 34% 291 5.02 66
Slovenian 5654 45% 301 5.25 55
Croatian 5538 47% 298 5.48 54
Serbian 5634 47% 290 5.27 56
Macedonian 6071 39% 497 5.28 60
Polish 5431 50% 296 6.01 54
Czech 5305 50% 296 5.43 53
Ukrainian 5294 49% 297 5.73 52
Russian 5295 49% 287 6.01 52
Lithuanian 4920 54% 310 6.28 49
Latvian 5089 50% 319 5.95 50
Estonian 4605 56% 306 6.55 46
Finnish 4356 60% 307 7.49 42
Albanian 6747 34% 288 4.82 66
Greek 6598 37% 327 5.45 65
Turkish 4754 55% 330 6.50 47
Arabic 4953 54% 261 4.79 50
Hebrew 5002 58% 293 4.63 50
Hausa 7222 21% 284 4.43 70
Hindi 7115 27% 103 4.04 69

Urdu 7609 22% 292 3.51 76

Farsi 5556 31% 100 3.82 55
Mandarin 6140 34% 284 1.74 60
Cantonese 5870 36% 101 1.75 58
Kalaallisut 3332 71% 283 12.15 31

Table 2: Statistics by language: the number of to-
kens for each language (#Wds), the type-token ratio
(TTR), the total number of sentences (#Snts), the
average word length (Wd. Len.), and the average
number of words per page (#Wds. pp). Kalaallisut
is a polysynthetic language and type-token ratio is
not a meaningful measure. Color-codes represent
language sub-families.

(ranging from 61 to 70 words per page). Texts writ-
ten in languages that use abjads, such as Hebrew
and Arabic, show similar numbers of words per
page, as do texts in logographic languages such
as Mandarin and Cantonese. Hindi is the only lan-
guage in the corpus written in an abugida.

A notable exception is Kalaallisut, with an aver-
age of 31 words per page, reflecting the polysyn-
thetic nature of the language. A single Kalaallisut
word often corresponds to an entire sentence in a
language such as English.

With respect to the type—token ratio, three

trends can be observed. Languages with a high
type—token ratio include Slavic and Baltic lan-
guages (e.g., Polish, Russian, Ukrainian, Czech,
and Lithuanian), as well as Turkish, Arabic, He-
brew, Basque, Finnish, Estonian, and Kalaallisut,
the latter exhibiting the highest ratio. A middle band
comprises the Romance languages (French, Italian,
Portuguese, and Romanian) and several Germanic
languages, with English and Dutch at the lower end
of this group. The lowest ratios are observed for
Hausa, Urdu, and Hindi.

Taken together, these metrics can be used to
reconstruct an approximate phylogenetic tree of
languages (see Figure 2 in the Appendix) using
Ward’s method over the Euclidean distance ma-
trix computed from the average number of unique
words per page, the percentage of function words,
and the average word length.

8. Accessing Data and Metadata

Texts in the corpus are accompanied by metadata
detailing bibliographic and provenance information
for both the original and translated versions to en-
sure transparency, traceability, and filtering within
the corpus. The text corpus, annotations and ac-
companying metadata have been publicly released
through an open-access online repository (Nisioi
et al., 2026). Due to copyright restrictions, for liter-
ary texts and their translations, only the linguistic
annotations and the metadata are available. Con-
tributors have given their consent that all newly
created translations may be used for research pur-
poses. For inquiries about specific language ver-
sions, contact details of the respective language
coordinator are available via the repository. All
released data are available as a Public Use File,
licensed under CC-by-SA 4.0, and meet the TDM
exception.

9. Conclusion

The MultiplEYE Text Corpus comprises human-
curated, multi-way parallel, document-level,
paragraph-aligned annotated textual materials
for both high- and low-resource languages from
typologically different language families, cover-
ing diverse text types. Additionally, it provides
page-level aligned materials, particularly useful for
eye-tracking-while-reading studies.

10. Contribute

MultiplEYE is an open initiative inviting researchers
to join the Action and contribute additional lan-
guages following shared guidelines on translation
and post-editing workflow, deviation reporting, and
metadata, so that the texts remain comparable
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across the corpus. For more information about
the project and possible contributions please see
Jakobi et al. (2025).
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Code Language Script Family Branch
ar Arabic Arabic Afro-Asiatic Semitic
he Hebrew Hebrew Afro-Asiatic Semitic
ha Hausa Latin Afro-Asiatic Chadic
eu Basque Latin Isolate -

kl Kalaallisut Latin Inuit-Yupik-Unangan  Inuit

tr Turkish Latin Turkic Oghuz

et Estonian Latin Uralic Finnic

fi Finnish Latin Uralic Finnic
yue Cantonese Traditional Chinese  Sino-Tibetan Sinitic

zh Mandarin Simplified Chinese  Sino-Tibetan Sinitic

Iv Latvian Latin Indo-European Baltic

It Lithuanian Latin Indo-European Baltic

el Greek Greek Indo-European Hellenic
ro Romanian Latin Indo-European Romance
gl Galician Latin Indo-European Romance
it Italian Latin Indo-European Romance
es Spanish Latin Indo-European Romance
ca Catalan Latin Indo-European Romance
pt Portuguese Latin Indo-European Romance
rm Romansh Latin Indo-European Romance
sq Albanian Latin Indo-European Albanian
hi Hindi Devanagari Indo-European Indo-Iranian
ur Urdu Arabic Indo-European Indo-Iranian
fa Persian/Farsi Arabic Indo-European Indo-Iranian
cz Czech Latin Indo-European Slavic

pl Polish Latin Indo-European Slavic

sr Serbian Cyrillic/Latin Indo-European Slavic

hr Croatian Latin Indo-European Slavic

sl Slovenian Latin Indo-European Slavic

uk Ukrainian Cyrillic Indo-European Slavic

mk Macedonian Cyrillic Indo-European Slavic

ru Russian Cyrillic Indo-European Slavic

no Norwegian Latin Indo-European Germanic
de German Latin Indo-European Germanic
zd Swiss German  Latin Indo-European Germanic
sV Swedish Latin Indo-European Germanic
en English Latin Indo-European Germanic
nl Dutch Latin Indo-European Germanic
da Danish Latin Indo-European Germanic
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Table 3: Languages in the corpus, with script, family, and branch
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Figure 2: Clustering result representing an approximate reconstruction of the phylogenetic tree of lan-

guages. Several language families are well clustered together using only a small set of features measured
at the page-level: average number of unique words, the percentage of function word, and word length

Ward’s method was used for clustering. The y-axis represents the log of the Euclidean distance.
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