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Abstract
The third generation of the Hungarian National Corpus (MNSZ3) aims to provide a large-scale, curated, and
well-described corpus resource needed for the sustainable digital presence of Hungarian. Building on the domain
structure and proportions of MNSZ2 (v2.0.5; 1.04 billion running words), the project targets a substantial increase in
scale while also strengthening the coverage and metadata description of Hungarian language use outside Hungary.
MNSZ3 retains the six traditional domains of the earlier corpus—press, fiction, scientific, official, personal, and
transcribed spoken language—and is planned to reach approximately 10 billion tokens. This paper presents the
motivation and design principles of the project, outlines the practical decisions and procedures used in data collection
and cleaning, and discusses the annotation strategy developed for large-scale processing. In planning the linguistic
analysis, we build on the complementary strengths of HuSpaCy and e-magyar: HuSpaCy provides the unified and
efficient UD-oriented processing backbone, while e-magyar (emMorph) is preserved as an explicit additional layer for

morphology and lemmatisation.
Keywords: Hungarian, national corpus, parsing

1. Introduction

Large, searchable, and metadata-rich corpora
are basic infrastructure for modern linguistic re-
search. They provide an empirical basis for theo-
retical investigations, descriptive work such as dic-
tionary and grammar writing, and the development
and evaluation of language technology applications.
Over the past decade, expectations concerning cor-
pora have partly shifted: alongside carefully sam-
pled reference corpora, continuously expanding,
multi-billion-token monitor corpora have become in-
creasingly important. At the same time, scaling up
also makes methodological risks more visible, in-
cluding quality assurance, duplication, access and
copyright constraints, and different kinds of bias.

For Hungarian, a sustainable digital presence re-
quires large-scale, curated corpora that are well
described with metadata and available to both
researchers and developers. A key resource in
this area has been the Hungarian Gigaword Cor-
pus (MNSZ2, Oravecz et al., 2014), which was
preceded by the first Hungarian National Corpus
(MNSZ1, Varadi, 2002). MNSZ2 contains approxi-
mately 1.04 billion running words distributed across
six domains and includes not only language use
from Hungary but also Hungarian texts from neigh-
bouring countries.

'This paper is a slightly extended version of Ligeti-
Nagy et al. (2025).

The aim of MNSZ3 is to expand this resource
by an order of magnitude while preserving the do-
main structure and balance of MNSZ2. The project
is driven by three closely related goals: increas-
ing scale in a controlled way, improving regional
coverage — especially for Hungarian used outside
Hungary — and establishing a reproducible, main-
tainable processing workflow for collection, clean-
ing, annotation, and access.

1.1. International context

Internationally, the label “national corpus” covers
several partly different practices: classical bal-
anced reference corpora, continuously updated
monitor corpora, and corpora built from multiple
subcorpora that cover different time periods and
registers. One well-known example of the reference
approach is the British National Corpus (BNC), a
roughly 100-million-word collection of spoken and
written English (BNC Consortium, 2007). Its mod-
ern counterpart, BNC2014, was built on a simi-
lar scale with a focus on British English of the
2010s (Brezina et al., 2021). At the other end
of the spectrum, the German DeReKo contains
more than 42 billion units and continues to grow
(Kupietz et al., 2018). Czech corpus practice com-
bines a large versioned written corpus (SYN v13)
with smaller balanced reference corpora such as
SYN2020 (Hnatkova et al., 2014; Jelinek et al.,
2021). Comparable large national resources also
exist for Polish, Spanish, and Russian (Narodowy
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Korpus Jezyka Polskiego (NKJP) / Porowski, S.,
Bariko, M., et al., 2024; Real Academia Espanola,
2025; Savchuk et al., 2024).

These examples show that there is no single
model for a national corpus. MNSZ3 is positioned
between the tradition of balanced reference corpora
and the present-day need for substantially larger
resources.

1.2. Hungarian background

The direct predecessors of MNSZ3 are the first Hun-
garian National Corpus (MNSZ1) and the Hungar-
ian Gigaword Corpus (MNSZ2). The common prin-
ciple behind both was a balanced, domain-based
corpus model that aims not at strict statistical repre-
sentativeness but at a professionally motivated and
interpretable balance of text types and sources.

MNSZ1 was designed as a balanced reference
corpus of contemporary written Hungarian. Be-
cause of practical constraints, spoken language
could not yet be included in a comprehensive way,
and the available sources were mainly electroni-
cally accessible written texts. Even at this stage,
however, the corpus design already took the geo-
graphical dimension into account and included sam-
ples from Hungarian communities in neighbouring
countries.

MNSZ2 was developed as a larger and re-
annotated successor to MNSZ1. Its development
was motivated by three main considerations: scale,
to support data-driven methods and the study of
rare phenomena; quality, through better analysers
and finer annotation; and coverage, through resam-
pling and the inclusion of previously underrepre-
sented registers.

1.3. Objectives

The aim of this paper is twofold. First, it presents
the motivation and design principles of the MNSZ3
corpus-building programme in the context of earlier
Hungarian corpus work. Second, it documents the
practical decisions and procedures needed to build
a multi-billion-token corpus that remains search-
able, reusable, and sustainable.
The project is organised around three goals:

1. Scaling up with a balanced structure. The
size of MNSZ2 is increased by an order of
magnitude while the domain structure and pro-
portions remain controlled.

. Strengthening regional coverage. Hungar-
ian texts from outside Hungary are included in
much greater quantities and with richer meta-
data, especially in those region—domain com-
binations that were missing or marginal in
MNSZ2.
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3. Quality and sustainability. The project gives
greater weight to curated sources, explicitly
handles legal and access constraints, and es-
tablishes reproducible workflows for collection,
cleaning, and versioning.

2. Corpus design principles and
structure

This section summarises the main design princi-
ples of MNSZ3: the domain system and its defini-
tions, regional and temporal coverage, the meta-
data model, and the basic requirements of the
planned query and access framework.

2.1. Design principles

For national corpora, strict statistical representa-
tiveness is not achievable in practice. Hungarian
corpus building has therefore traditionally relied
on the notion of balance. In this approach, the
corpus does not claim to mirror reality directly;
rather, it models text types and source groups in
a proportionate and professionally motivated way,
with an explicit domain and partly regional struc-
ture (Varadi, 2002; Oravecz et al., 2014). MNSZ3
follows this principle: it preserves the inherited
domain structure and proportions of MNSZ2 and
scales up within that framework.

A second guiding principle is scalability and re-
producibility. The corpus relies on processing
schemes that can be applied across large volumes
of data and rerun in a controlled manner when the
corpus is updated. This requires versioned out-
puts, stable identifiers, and documented filtering
and cleaning steps.

2.2, Domains

The domain system of MNSZ3 follows that of
MNSZ2 and consists of six major domains: press,
fiction, scientific and popular scientific texts, per-
sonal texts, official texts, and transcribed spoken
language. The purpose of this system is twofold: it
provides broad register coverage and at the same
time preserves a modular structure that can be
queried at subcorpus level, separately or in combi-
nation.

In operationalising the domains, special care is
needed for boundary cases, such as the relation
between press and opinion writing, or the differ-
ent genres grouped under official texts. To pre-
serve queryability, domain labels need to be com-
plemented by richer document-type and source
metadata.

Table 2 shows the regional distribution of MNSZ2
together with the planned targets for MNSZ3. The



Table 1: Main domains of MNSZ3.

Domain
Press

Definition / typical document types
Edited news and background material: articles, interviews, reports,

opinion pieces, lifestyle texts; publisher and source metadata,

topical labels.
Fiction

Primarily fictional prose: novels, novellas, short stories; temporal

control; translations marked separately.

Scientific / popular
scientific
Personal

thematic labelling.

Scientific and popular scientific texts; genre and source metadata;

User-generated and personal written communication, such as

blogs, forums, and social platforms.

Official

Laws, public and institutional documents, minutes, and related

materials; finer sublabelling by document type.

Transcribed spo-
ken language

Transcribed spoken texts, such as conversations, interviews, and
broadcasts, with metadata on source and date.

Table 2: Regional distribution of MNSZ2 by domain (million running words) and planned targets for MNSZ3

(million tokens).

. MNSZ2 region (M words)
Domain HU SK UA RO RS MNSZ2 total
Press 3505 116 07 06 1.5 364.8
Fiction 77.0 23 04 038 0.2 80.6
Scientific 1120 33 0.7 1.6 0.3 117.9
Official 98.0 0.2 03 0.6 0.03 99.0
Personal  300.3 - 04 04 0.03 301.1
Spoken 76.2 - - - - 76.2
Total 10139 173 25 39 20 1039.7

MNSZ3 target
3918

Main focus of expansion

proportional growth; targeted expan-
sion outside Hungary

moderate growth; better metadata for
translations and originals

proportional growth; targeted inclusion
of institutional sources

targeted expansion of official texts
from neighbouring countries; finer
document-type labels

filling missing Slovakian material; ex-
pansion in all regions

inclusion of spoken-language material
outside Hungary; unified transcription
and metadata framework
approximately tenfold overall expan-
sion

161
1300

1171

3011

836

10397

Note: HU = Hungary, SK = Slovakia, UA = Transcarpathia, RO = Transylvania, RS = Vojvodina. MNSZ2 figures are
given in million running words; MNSZ3 targets are in million tokens.

table makes it clear which region—domain combina-
tions were missing or only marginally represented
in MNSZ2; their targeted inclusion is one of the
priorities of the expansion.

3. Data collection and sources

The expansion of MNSZ3 is not conceived as the
creation of an unrestricted web corpus. Instead, it
is organised as domain-based data collection that
preserves the domain structure and proportions
established in MNSZ2 and increases scale within
that framework.

Throughout the project, we have aimed to en-
sure that both source selection and processing
follow explicit procedures rather than ad hoc de-
cisions. We fixed temporal coverage domain by
domain: for press texts, publication date is the pri-
mary reference point; for official texts, the relevant
date depends on the document type; for fiction, the
date of first publication is used, and for translations,
the year of translation. In several domains, 1990
serves as a practical lower boundary, although in
fiction we go back to 1945 when necessary to se-
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cure enough material under genre constraints.

At document level, we record at least the source,
date, and domain, and, where possible, also addi-
tional fields such as author, section or topic, and
document type. We also anticipated large-scale
repetition from the start: identical or near-identical
content appears frequently in web and institutional
collections, so document-level deduplication is typi-
cally combined with boilerplate removal and further
domain-specific filtering.

3.1.

Press texts were collected through several com-
plementary channels. In web-archive-based har-
vesting, especially from Common Crawl, we used
pre-filtering and content extraction to target article-
like pages. We then deduplicated at document
level and handled typical cases of near-duplication,
such as the same article under different URLs or
pages with repeated recommendation blocks. In
targeted portal-level harvesting, we aimed at broad
coverage of each news site’s article inventory and
adapted metadata extraction — title, section or topic,
author, publication date — to the structure of each

Press



source.

Quality filtering in the press domain consistently
excluded index and listing pages, excessively short
or incomplete texts, non-Hungarian content, and
pages that did not match the genre profile of press
articles. The main source groups are the following:

» web-archive material, especially Common
Crawl, based on curated press-domain lists;

» targeted harvesting from major Hungar-
ian news sites such as 24.hu, hvg.hu,
nemzetisport.hu, Dblikk.hu, wvg.hu,
nlc.hu, telex.hu, 444 .hu, femina.hu,
and vezess.hu;

+ inherited or earlier collections already used in
MNSZ2;

* press sources from neighbouring countries, for
example hirek. sk, gutaonline. sk, bul-
var.parameter.sk, amikassa.sk, mas—
zol.ro,and hirmondo. ro.

The current press material collected from Hungar-
ian sources amounts to roughly 2.6 billion tokens
from around 100 news domains after deduplication,
language filtering, and boilerplate removal. Where
topic metadata is incomplete or inconsistent, auto-
matic topic detection is used to assign corpus-wide
thematic labels in a consistent way (Osvath and
Héja, 2025).

3.2. Official texts

The official domain is built primarily from large struc-
tured collections of legal and administrative docu-
ments. Extraction and cleaning had to be adapted
to several different web and markup environments,
including HTML-based sources, structured exports,
and TEl-like parallel files. Particular attention was
paid to isolating the linguistically relevant text core
and excluding headers, footers, repeated naviga-
tion elements, attachments, tables, and metadata
blocks.

According to the current project records, the offi-
cial domain reaches close to 0.9 billion words. The
main source groups include the following:

+ the National Law Repository (approximately
83 million words);

+ the Repository of Municipal Decrees (approxi-
mately 290 million words);

« anonymised court decisions (approximately
431 million words);

+ the Hungarian part of JRC-Acquis (approxi-
mately 44 million words);

+ the Hungarian side of Europarl (approximately
12 million words);
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+ the Hungarian subset of DCEP (approximately
35 million words);

» supplementary parliamentary material from
Hungary, such as documents and minutes,
with internal sublabelling inside the official do-
main (approximately 79 million words);

« institutional and municipal sources from neigh-
bouring countries.

3.3. Fiction

The fiction domain was planned as a controlled
expansion from the start. Here, accessibility, copy-
right, and quality assurance—especially OCR er-
rors and heterogeneous metadata—set the main
limits. For this reason, the collection prioritises
prose works with clear dates and verifiable origin,
and ambiguous cases such as borderline genres
or uncertain translation status are handled in a sep-
arate control procedure.

The main sources are the Hungarian Electronic
Library (MEK), the Digital Literary Academy (DIA),
and the inherited fiction component of MNSZ2. At
the current stage, the fiction subcorpus contains
884 documents with a total size of 50,345,981 to-
kens. Within this material, metadata is maintained
both for origin (including texts from outside Hungary
and translated works) and for source-side genre
labels.

The domain is also one of the most difficult to
scale. In practice, the main problems are OCR
errors, untidy metadata, encoding issues, and the
textual heterogeneity of literary works. Because
of these constraints, fiction cannot realistically be
expanded at the same rate as the other major do-
mains.

3.4. Scientific texts

In the scientific domain, the most important source
group is the REAL repository. These materials were
not obtained through direct web harvesting, but
were integrated from a parallel project and adapted
to the requirements of MNSZ3. The main task here
is quality assurance, because a large share of the
material is OCR-based and therefore contains char-
acter substitutions, line-break errors, hyphenation
artefacts, and intrusive headers, footers, and page
numbers.

Cleaning is carried out in several steps: charac-
ter encoding and basic typography are normalised,
repeated non-content elements are removed, rule-
based corrections are applied to common OCR
patterns, and the corrected texts are added to the
corpus after quality control. At present, the scien-
tific domain of MNSZ3 contains approximately 1.2
billion words.



3.5. Personal texts

Since MNSZ2, access conditions to social-media
platforms have changed substantially. This affects
one of the key source types for the personal do-
main: large platforms have become much harder to
harvest because of stricter usage terms and data-
handling practices. For this reason, the personal
domain relies mainly on publicly accessible and sta-
bly citable textual sources where document-level
processing and minimal metadata recording are
feasible.

In practice, blogs are the main source group. A
central source is blog. hu, harvested in a targeted
way and then cleaned by removing navigation, com-
ment, and recommendation blocks, followed by lan-
guage filtering and deduplication. Where possible,
the corpus distinguishes between post-level and
comment-level material. In addition to blogs, we
also include Reddit, which is still technically acces-
sible for this purpose. The current Reddit-based
personal material is on the order of 10 million words.

3.6. Transcribed spoken language

The spoken-language domain is currently being
expanded mainly through podcast-like recordings
with longer stretches of continuous speech. The
main source at present is the podcast collection of
the National Széchényi Library.

For transcription, we use an uploader and con-
troller tool attached to the BEAST2 system (Kadar
et al., 2023). The program uploads the audio and
stores the machine transcripts in a documented di-
rectory structure, from which they are reintegrated
into the corpus-building pipeline. Automatic post-
correction is then carried out with a dedicated cor-
rection component designed to address typical tran-
scription problems such as mishearing, punctua-
tion, sentence boundaries, and unstable spelling
of proper names.

3.7. Hungarian texts from neighbouring
countries

Regional extension started from web-archive-
based domain lists that contained Hungarian-
language content. From these lists, we selected do-
mains associated with neighbouring countries and
assigned them manually to the MNSZ3 domains.
Because the sources are highly heterogeneous,
project-specific harvesting and extraction scripts
were developed. Text and metadata were stored
separately, then filtered for language, deduplicated,
and cleaned of boilerplate content.

In the press domain, the material currently
collected from neighbouring countries contains
232,323,495 tokens and 1,206,612 documents.
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Most of this material comes from Romania and Slo-
vakia, with smaller but still relevant collections from
Austria, Croatia, Serbia, Slovenia, and Ukraine.

In the official domain, the corresponding material
currently contains 36,094,964 tokens and 114,971
documents, again with the largest share coming
from Romania and additional contributions from
Slovakia, Ukraine, and Serbia.

In the personal domain, collection is still in
progress. The available material comes mainly
from open web sources such as blogs, personal
homepages, service-oriented self-presentations,
political personal pages, and some forum-like sites.
Because the source base remains heterogeneous
and uneven across countries, no final aggregate
figures are given for this component at the current
stage.

4. Linguistic annotation

One of the main commitments of MNSZ3 is that
it will not only be large and balanced, but also lin-
guistically analysed. In addition to tokenisation and
lemmatisation, the corpus is planned to provide
morphosyntactic information, dependency parsing,
named entity recognition, and keyword extraction.
The goal of annotation is twofold: to improve cor-
pus usability for search and linguistic investigation,
and to establish a technological basis for further
components such as terminology extraction and
domain-specific normalisation.

For large-scale processing, we compared
two widely used Hungarian language-processing
pipelines: e-magyar (Varadi et al., 2017; Indig et al.,
2019) and HuSpaCy (Orosz et al., 2022, 2023).
The two systems overlap in several functions, but
differ in architecture and strengths. E-magyar is a
modular, research-oriented framework whose most
distinctive component is the rich emMorph-based
morphological analysis (Novak et al., 2016). HuS-
paCy, by contrast, is built on spaCy (Honnibal et al.,
2020), provides a unified UD-oriented pipeline, and
is well suited to efficient large-scale processing.

Because annotation in MNSZ3 means running
the analysis on billions of words, individual compo-
nent quality is not the only consideration. Output
consistency, reproducibility, error handling, and sta-
bility across domains are equally important. To
support the comparison, we built a unified evalua-
tion framework (Launcher) that runs both analysers
on the same input, applies minimal normalisation
where necessary, compensates for tokenisation
shifts heuristically, and returns differences in a form
that supports both aggregation and manual inspec-
tion. This part of the work is based on Skrabak and
Ligeti-Nagy (2025).



4.1. Test material and main findings

The comparison was carried out on a parliamentary-
record sample. This material is both linguistically
varied and formally heterogeneous, which makes it
a suitable stress test for tokenisation, morphology,
and syntax. In the sample, HuSpaCy identified
46,607 tokens and e-magyar 46,452 tokens, with
the difference largely attributable to recurring to-
kenisation patterns.
The results can be summarised as follows.

» Tokenisation. HuSpaCy performed better
overall. Weighted by frequency of occurrence,
it gave the better solution in 89.9% of all differ-
ing cases and in 93.9% of the unambiguous
ones.

Morphology and lemmatisation. E-magyar
provided the more reliable output. In the
HuSpaCy—emMorph integration, 4,987 out of
46,635 tokens returned None at the morpho-
logical level. Even after corrections to the inte-
gration, substantial differences remained be-
tween the outputs of the two systems.

Part-of-speech tagging. Many differences
were driven by tokenisation and punctuation
handling rather than purely by tag assignment.

Dependency parsing. HuSpaCy produced
the more consistent and reusable output. In
e-magyar, some sentences lacked a ROOT
relation, which is a serious problem for down-
stream processing.

Named entity recognition. HuSpaCy tended
to identify more named-entity tokens, while
e-magyar was more conservative but more
precise in type assignment on the manually
checked sample.

4.2. Annotation strategy

The comparison suggests that the two pipelines
should not be seen as a simple “better versus
worse” contrast. Rather, they have complementary
strengths. HuSpaCy is stronger in tokenisation, de-
pendency parsing, and named entity recognition;
e-magyar provides better morphology and lemma-
tisation.

The annotation strategy of MNSZ3 therefore com-
bines them. HuSpaCy provides the unified and
efficient backbone for large-scale UD-oriented pro-
cessing, including tokenisation, POS/UD morphol-
ogy, dependency parsing, and named entity recog-
nition. At the same time, the emMorph-based out-
put of e-magyar is preserved as an explicit ad-
ditional layer for morphology and lemmatisation.
In parallel, the HuSpaCy—emMorph integration re-
mains an independent line of development, with
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the aim of bringing the morphological and lemmati-
sation behaviour of the HuSpaCy-based workflow
closer to that of e-magyar.

5. Conclusion

MNSZ3 is intended to provide a qualitative step
forward for the digital presence and research in-
frastructure of Hungarian. A multi-billion-token cor-
pus that is curated, consistently described with
metadata, and linguistically analysed will support
both traditional corpus-based linguistic work and
present-day language technology. It will allow
more reliable investigation of rare phenomena, finer
tracking of genre and diachronic differences, and
broader inclusion of registers that were previously
only marginally available.

At the same time, the project has direct prac-
tical value. A more balanced domain structure,
stronger representation of Hungarian used outside
Hungary, and the extension of spoken-language
material all improve the range of linguistic variation
available for study. Detailed metadata and a repro-
ducible processing workflow improve transparency
and reusability, and lower the practical threshold for
corpus use among researchers, developers, and
educators.
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