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Abstract
The General Regionally Annotated Corpus of Ukrainian (GRAC) effectively serves as a national corpus. GRAC v.19
(2025) contains 2 billion tokens from over 800,000 texts (1816–2025). The corpus has multi-level annotations: rich
metadata including regional tags, morphological annotation based on the VESUM dictionary, and partial semantic
annotation. GRAC is the source of several derivative projects, including UD_Ukrainian_ParlaMint, ParaRook parallel
corpora, Rada_Trees, and others.
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1. Introduction

The General Regionally Annotated Corpus of
Ukrainian (GRAC) (Maria Shvedova (2017–)) is cur-
rently the largest manually curated and annotated
corpus of Ukrainian.

When GRAC was initiated in 2016, Ukrainian
corpus linguistics needed a larger, more compre-
hensively annotated resource to support varied
research tasks and serve as national infrastruc-
ture. The latest version (GRAC.v.19, 2025) con-
tains 2 billion tokens from over 800,000 texts by
approximately 35,000 authors, covering modern
Ukrainian from 1816 to 2025, including texts from
both Ukraine and the diaspora. GRAC includes a
wide range of text types: fiction (FIC), non-fiction
(NOF), academic writing (ACA), journalism (JOU),
official documents (OFF), ego-documents such as
memoirs, diaries, and correspondence (EGO), tran-
scribed public (SPU) and private speech (SPR),
poetry (POE), and internet communication (ICM),
drawn from printed, recorded, handwritten, and web
sources (see Appendix A for proportions).

GRAC operates as an open volunteer project
hosted at Jena University (Germany), with par-
tial funding through university research grants
(2019-2024), and contributed by students and spe-
cialists from multiple Ukrainian universities, in-
cluding Kharkiv Polytechnic Institute, Ukrainian
Catholic University, Kyiv-Mohyla Academy, and oth-
ers. Since 2018, over 1,600 Ukrainian students
from more than 15 universities have contributed to
development through university courses and vol-
unteer initiatives. Since 2024, GRAC has been
receiving selected web texts from PAWUK, cour-
tesy of IPI PAN (Kieraś et al., 2025).

Beyond serving as a reference corpus, GRAC
functions as foundational infrastructure for spe-
cialized resources. Recent derivative projects
include: a Universal Dependencies treebank
UD_Ukrainian_ParlaMint (Shvedova and Luka-
shevskyi (2024-2025)) (Shvedova et al., 2025);
ParaRook parallel corpora (Shvedova and Luka-
shevskyi (2023–)); PluG (copyright-free Ukrainian
texts from GRAC, for download) (Shvedova
and Lukashevskyi (2024)); Rada_Trees (parlia-
mentary transcripts, 1990-2024, annotated with
UDPipe2 and TagText) (Arsenii Lukashevskyi
(2025)); ParlMix-UA-RU (parliamentary code-
mixing dataset) (Olha Kanishcheva (2025)) (Kan-
ishcheva et al., 2026); ParaFarm (English-
Ukrainian multiple-translation corpus of George Or-
well’s Animal Farm) (Maslij (Kalashnyk) and Shve-
dova (2025)); and PressMint-UA (Ukrainian compo-
nent within comparable corpora of historical news-
papers, work in progress) (CLARIN ERIC, 2025).

This paper presents the annotation architecture
underlying GRAC, discusses the methodological
challenges encountered in its development, and
outlines planned enhancements.

2. Pipeline and Technical
Infrastructure

The general pipeline for updating GRAC comprises
the following stages: text collection and metatex-
tual annotation, text preprocessing, lemmatization,
morphological tagging and semantic annotation,
and corpus compilation.
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2.1. Text collection and metatextual
annotation

Texts are collected through multiple resources: dig-
itized printed sources (OCR with manual correc-
tion), transcribed audio recordings, and downloads
from online sources including news portals (such
as hromadske.ua, zaxid.net, procherk.info) and dig-
ital libraries (ukrlib.com.ua for fiction, libraria.ua for
historical press, scc.knu.ua for doctoral theses, and
others).

Metadata is entered manually into spreadsheets
and subsequently transferred to a dedicated meta-
data database (developed by Sergey Yarygin),
which enforces validation by checking that all val-
ues belong to predefined sets of allowed values
and verifying the consistency between metadata
records and text files. Text files are stored sepa-
rately and are linked to their metadata records by
filename.

All texts receive metatextual annotation including
author information, dates of creation and publica-
tion, stylistic register, genre classification, informa-
tion about the source medium and language of
the original text.1 A distinctive feature is GRAC’s
regional annotation, which tracks geographical vari-
ation through publication location and the author’s
region of origin. This is particularly important given
Ukrainian’s complex dialectal landscape and differ-
ent historical varieties (Shvedova and von Walden-
fels, 2021).

2.2. Text Preprocessing

Text preprocessing includes cleaning with the
CleanText program2 (Starko et al., 2021), which ad-
dresses a range of issues common in texts obtained
via OCR or downloaded from the internet. These
include erroneous apostrophe characters (replaced
with the standard U+0027), Latin characters mixed
into Cyrillic text (e.g., the Latin i substituting the
Ukrainian i), digits used in place of visually similar
letters, soft hyphens within words, and dangling or
end-of-line hyphens that split words across lines.

Non-Ukrainian text (predominantly Russian) is
excised and replaced with three hyphens (---). For
parliamentary transcripts, this process has been
automated using CleanText’s language detection
algorithm, which compares word counts matched
against Ukrainian and Russian dictionaries. For
other texts, the removal of non-Ukrainian fragments
has in some cases been performed manually.

1https://uacorpus.org/en/
rozmitka-tekstiv

2https://github.com/brown-uk/nlp_uk

2.3. Lemmatization, morphological
tagging, and semantic annotation

Morphological annotation is performed automat-
ically using the TagText program2 based on
the VESUM open-access dictionary (Starko and
Rysin, 2022). Each token receives a lemma
and a composite tag consisting of morphologi-
cal features (part of speech, case, number, gen-
der, tense, person, etc.) separated by colons.
The format is word/lemma/tag, for example kor-
pusiv/korpus/noun:inanim:p:v_rod (korpusiv ’cor-
pus.gen.pl’, lemma korpus, noun, inanimate, plu-
ral, genitive). The system handles detailed mor-
phological annotation using an extensive tagset
and includes specialized tags for colloquialisms,
archaisms, vulgarisms, and orthographic variants.
Evaluation of the TagText tagger shows high preci-
sion: 99.3% for lemmas, 98.7% for pos, and 94.5%
for full morphological tags. Specialized rule-based
tools process non-standard orthography in histori-
cal texts, including the normalization of the Western
Ukrainian Zhelekhivka orthographic system (Shve-
dova et al., 2021, 2022; Chemerys et al., 2023).

Morphological ambiguity presents an ongoing
challenge. Most GRAC versions retain all possible
analyses for ambiguous forms, though GRAC.v.17a
and GRAC.v.19a implement automatic disambigua-
tion. Following Rysin’s description of the system
(Shvedova et al., 2025), the disambiguation in Tag-
Text operates on three levels. First, rarely used
word forms are discarded: for example, rozpalenij
(’fire-pst.pass.ptcp-adj-f.loc.sg’) could theoret-
ically be parsed as an imperative verb form (roz-
palenij ’inflame-imp.2sg’), but is almost always
an adjective and is tagged as such. Second,
rule-based disambiguation handles both specific
and general cases: for instance, only the loca-
tive case is retained in phrases like v Ukrajini (’in
Ukraine.loc’), and vocative forms are discarded af-
ter prepositions. Third, a statistical module draws
on data from the manually disambiguated BrUK
corpus (Starko and Rysin, 2023), using word form
frequencies and morphological tags with contex-
tual information (preceding and following token) to
select the most probable analysis.3 This hybrid
approach shows promise but has not yet achieved
complete reliability.

The corpus includes partial semantic annotation
(Starko, 2021), which is stored in VESUM alongside
morphological tags, and is thus assigned during the
same tagging process. The annotation currently
covers approximately 3,000 most frequent lemmas,
as well as lemmas belonging to selected seman-
tic groups, and continues to expand. A faceted
approach is employed, allowing flexible tag com-

3https://github.com/brown-uk/nlp_uk/
blob/master/doc/disambig.md

https://hromadske.ua
https://zaxid.net
https://procherk.info
https://ukrlib.com.ua/books
https://libraria.ua
https://scc.knu.ua
https://uacorpus.org/en/rozmitka-tekstiv
https://uacorpus.org/en/rozmitka-tekstiv
https://github.com/brown-uk/nlp_uk
https://github.com/brown-uk/nlp_uk/blob/master/doc/disambig.md
https://github.com/brown-uk/nlp_uk/blob/master/doc/disambig.md
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binations: lemmas receive one or more semantic
features drawn from six major categories (concrete
nouns, abstract nouns, proper nouns, adjectives,
adverbs, and verbs), with separate tagsets devel-
oped for each category. For instance, the noun
ultras receives the tags conc:hum:group (con-
crete noun, human, group). Some tags of a se-
mantic nature — such as prop (proper noun) and
its subtypes (e.g., prop:fname for first names,
prop:geo for geographical names) — are incor-
porated into the morphological tag and assigned
via the tag attribute, whereas the remaining seman-
tic annotation is stored separately and searchable
via the semtag attribute.

GRAC uses vertical files optimised for NoSketch
Engine, where tokens carry positional attributes
and structural metadata is encoded as attributes
of the <doc> element. The compilation process
consists of two stages: first, the TagText XML for-
mat is enriched with metadata and converted into
a vertical file using XSLT; then, the resulting file is
compiled into NoSketch Engine’s indexed format
using its CLI toolkit.

Users search via NoSketch Engine (Rychlý,
2007; Kilgarriff et al., 2014) using word forms, lem-
mas, tags, semtags, and complex CQL queries,
with the ability to create random samples and ob-
tain statistical information. Rich metadata enables
fine-grained, multidimensional search queries.

The corpus is updated at least once a year. Be-
fore each update, metadata are validated and texts
undergo preprocessing. Version-specific changes
are documented on the project website.4

3. Challenges and Current
Limitations

The corpus faces structural imbalances. Address-
ing representational gaps remains a long-term pri-
ority. Rather than aiming for a strictly balanced
corpus in terms of historical versus contemporary
coverage (which is unachievable given the uneven
availability of sources) our goal is to ensure ade-
quate representation across text types and regions.
Contemporary online texts will likely continue to
grow faster than historical collections, but targeted
efforts to expand underrepresented text types will
continue.

While morphological analysis handles stan-
dard contemporary Ukrainian effectively, several
issues persist. Disambiguation accuracy re-
quires continued improvement. Processing texts
with non-standard orthography, particularly pre-
standardization materials and regional variants, re-
mains difficult despite specialized tools.

4https://uacorpus.org/en/
informaciya-pro-grak/versiyi-korpusu

Mass-generated text poses a challenge for fu-
ture corpus expansion. A related issue has already
arisen with machine-translated content: many on-
line media before 2014 published parallel Ukrainian
and Russian versions, where the Ukrainian text may
have been automatically translated, with or without
post-editing. Since the origin of such texts could
not be reliably determined, online media publishing
two language versions were not included in the cor-
pus. We are aware of the analogous risk posed by
AI-generated content and are considering ways to
address it, though no fully reliable detection method
is currently available.

4. Future Plans

For GRAC v.20, we plan to implement syntactic de-
pendency annotation using UDPipe2 (Milan Straka
(2016–)). This will add a crucial layer to our annota-
tion architecture, enabling more precise searches
for grammatical phenomena and syntactic construc-
tions. UD annotation should also improve disam-
biguation accuracy.

We continue working on corpus expansion with
both historical and contemporary texts. Addressing
the structural imbalances described above remains
a long-term priority.

Despite ongoing challenges, GRAC has estab-
lished itself as essential infrastructure for Ukrainian
linguistics. With multi-level annotation, and growing
derivative projects, it continues to serve research,
education, and language technology.
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A. Distribution of functional styles across periods in GRAC.v.19 (ring area
proportional to token count)

Style pre-1914 1915-1934 1935-1954 1955-1974 1975-1994 1995-2014 2015-2025 Grand Total
FIC 11.0M (35%) 18.3M (44%) 12.1M (41%) 56.2M (58%) 81.9M (56%) 99.6M (16%) 51.2M (5%) 330.2M (16%)
NOF 1.8M (6%) 5.3M (13%) 4.3M (15%) 18.7M (19%) 22.3M (15%) 41.1M (7%) 150.0M (14%) 243.6M (12%)
POE 559.8K (2%) 185.5K (0%) 71.6K (0%) 723.8K (1%) 1.3M (1%) 506.8K (0%) 102.0K (0%) 3.4M (0%)
ACA 4.3M (14%) 5.4M (13%) 2.4M (8%) 16.9M (17%) 12.6M (9%) 54.6M (9%) 93.6M (9%) 189.7M (9%)
EGO 2.2M (7%) 2.3M (5%) 2.2M (7%) 3.1M (3%) 4.1M (3%) 4.7M (1%) 1.9M (0%) 20.5M (1%)
JOU 11.1M (36%) 10.1M (24%) 8.4M (28%) 2.1M (2%) 9.4M (6%) 300.1M (49%) 664.7M (63%) 1005.8M (50%)
OFF 15.5K (0%) 322.6K (1%) 26.6K (0%) 39.8K (0%) 200.1K (0%) 1.3M (0%) 13.5M (1%) 15.3M (1%)
SPU 16.8K (0%) 13.5K (0%) 41.4K (0%) 44.7K (0%) 14.4M (10%) 93.3M (15%) 47.1M (4%) 154.8M (8%)
SPR 0.0K (0%) 0.0K (0%) 0.0K (0%) 0.0K (0%) 0.0K (0%) 0.0K (0%) 122.7K (0%) 122.7K (0%)
ICM 0.0K (0%) 0.0K (0%) 0.0K (0%) 0.0K (0%) 0.0K (0%) 16.2M (3%) 34.3M (3%) 50.5M (3%)
Total 31M 42M 29M 98M 146M 611M 1057M 2014M (100%)
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