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Abstract

The value of high-quality datasets for training essential language tools
has long been recognised for NLP research. Despite the importance of
such datasets, most language data available for training consists of large,
automatically curated corpora, often scraped from web content. The quality
of such datasets is often an unknown factor. This presents a problem for
already low-resourced languages (such as Irish), as existing datasets may
not provide adequate representative language data for training effective
models. This paper surveys existing monolingual and parallel Irish text
corpora to evaluate the quality of the language data.

1 Introduction

In the early days of Large Language Model performance, scaling performance appeared to
be a matter of quantity: quantity of computing resources, quantity of model parameters, and
of course, quantity of training data (Kaplan et al., 2020). This principle of scaling presents a
few problems, particularly for low-resource languages which are severely underrepresented
in terms of language data (Joshi et al., 2020). Furthermore, this view of scaling encourages
training highly expensive and energy-hungry models, and discourages the democratization
of AI (Li et al., 2023). The phi-1.5 model described in this research by Li et al. demonstrates
the value of training on high-quality data (originating from textbooks), with performance
on common-sense reasoning tasks comparable to or exceeding that of models ten times the
size.

Despite the importance of high-quality data being well-understood in the fields of NLP
and Al in general, large-scale development of high-quality datasets faces many challenges
(e.g. issues such as data management and data governance discussed in Groger (2021)).
Moreover, data of differing domains will present with different quality issues, requiring
differing techniques for correct preprocessing (Keleg et al., 2022; Oladipo et al., 2023; Mu
etal.,, 2024). A thorough assessment of the quality and domain of existing datasets, such as
that undertaken by Kreutzer et al. (2022) is time-consuming, costly, and requires language
expertise—this presents yet another challenge for low-resource languages attempting to
meet the bar for adequate high-quality data.

In order to ascertain the status of Irish language data, we present a preliminary assessment
of existing Irish language datasets, focusing on large, automatically-curated datasets. We
explore the quality and source of these large resources which are likely used for generating
multilingual large language models (MLLMs) that provide support to Irish.

We consider the following questions in the analysis of these datasets:

1. Does Irish language data in large multilingual datasets appear consistent with the quality
and content of majority languages in the same corpus, such as English?

2. How appropriate are these datasets for use in NLP tasks?

3. What features in these large datasets (e.g. repetitive content, language ID errors, misalign-
ments) can limit the usability of existing Irish data?
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Rank/ID | Dataset Size (tokens in M)
1 NLLB 250
2 Paracrawl 63

3 HPLT 59
4 CCMatrix 21

5 EUBookshops | 2.74
6 XLEnt 0.95
7 QED 0.32
8 EUconst 0.15
9 OpenSubtitles | 0.12
10 Tatoeba 0.01
11 CulturaX 216
12 C4 103
13 OSCAR 9

14 Wikipedia 8

Table 1: Table of datasets surveyed with their respective size in number of Irish tokens (in
Millions).

This dataset analysis serves as a foundation for strategic data collection efforts aimed at
addressing critical gaps in Irish language resources, and supports future balanced and
comprehensive language technology development.

2 Data Surveyed

Despite its status as an official language of the European Union, the Irish language is
considered under-resourced (Lynn, 2022); a lack of high quality language data presents an
obstacle for development of machine translation models (Dowling et al., 2019; Lankford et al.,
2021; Tran et al., 2024a; Clifford et al., 2025) and language models (Barry et al., 2022; Tran
et al., 2024b). Outside of language data collection initiatives by the European Commission
(Smal et al., 2020), and a few dedicated projects for the collecting and sharing of high-
quality Irish language data (O Meachair et al., 2022; Walsh et al., 2025), a large proportion
of language data available for Irish originates from automatically collected repositories,
such as corpora shared on OPUS (Tiedemann, 2012). Data selected for survey include large
monolingual text corpora, and parallel text corpora, as shown in Table 1.

2.1 Large Monolingual Text Corpora

Monolingual text corpora represent the largest source of training data for language gener-
ation models such as LLMs, as such, the language in these corpora should represent the
desired language output of the model, depending on the intended use case. We described
here four corpora: CulturaX, C4, OSCAR, and Vicipéid (Irish Wikipedia).

Vicipéid / Irish Wikipedia Vicipéid belongs to the Wikimedia collection of online re-
sources. It is an open source publicly available encyclopedia written and maintained by a
community of volunteers following a model of open collaboration. As of 23 June 2025, it
consists of 61,939 articles with 87 active editors, and currently ranks 88 out of 342 languages
in terms of size (Wikipedia Contributors, 2025). The open collaboration model allows for
all members of the public to create and edit articles, fostering an environment of balanced,
unbiased information. However, this open collaboration means the quality of the content
cannot always be assured, and this can lead to noisy or inaccurate content.

A preliminary audit of the quality of Vicipéid text found a significant variance in the quality
of the data. Seven authors were identified as being particularly prolific, producing a large
number of high-quality articles. As of 11 June 2025, these authors accounted for 15%
of the total number of articles on Vicipéid. A version of the Vicipéid dataset is hosted on
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HuggingFace (extracted 1st of November 2023), containing over 8 million tokens (Wikimedia
Foundation, 2023).

OSCAR The OSCAR project (Open Super-large Crawled Aggregated coRpus) is an Open
Source project to provide resources and datasets for machine learning and Al (OSCAR
Project, 2024), specifically unannotated raw data for the pretraining of large deep learning
models. The OSCAR project developed pipelines to classify and filter web data collected
from CommonCrawl (https://commoncrawl.org/). They also focused on improving the
data quality of web-based corpora and providing data for low-resource languages like Irish,
to increase accessibility of resources. Pre-processing steps for this corpus are described in
Jansen et al. (2022), and included tokenization, stopword removal, lemmatization and the
replacement of emojis. The latest version of OSCAR (January 2023) contained 9 million
tokens of Irish (Godey, 2023).

Colossal Clean Crawled Corpus (C4) The C4 dataset contains 10.4 billion documents,
including nearly 500,000 documents for Irish (Allen Al, 2023). The texts here come from a
variety of sources, with Raffel et al. (2020) stating that CommonCrawl served as the basis
for the text. An examination of 20 document samples from the corpus by a fluent Irish
speaker showed poor quality language data, which appeared to consist largely of English
text mislabelled as Irish. The data appears to originate from varied sources, including online
retailer websites and reviews, and text from the Irish radio station Raidié na Gaeltachta’s
website and the Irish name database ainm.ie.

CulturaX This is a massive dataset made up of 7.2 billion documents in 167 different
languages, developed in partnership between the University of Oregon and Adobe Research
(Nguyen et al., 2023). Pre-processing steps included language identification, URL-based
filtering, metric-based cleaning (including word count, character and word ratios), threshold
selection and document refinement. The Irish language data is made up of over 300,000
documents. 34% of this data is reported to overlap with the OSCAR corpus, and the
remaining documents (66%) overlap with the C4 corpus (Nguyen et al., 2023). An assessment
of 20 randomly selected documents by a fluent Irish speaker found the language quality
varied, with many instances of code-switching. The texts featured included newspaper
articles, some online shopping, and some boilerplate text.

2.2 Parallel Corpora

While parallel corpora can be useful in many tasks, they are particularly important for the
development of machine translation engines, and are also useful for certain semantic tasks,
including disambiguation. We describe here a selection of Irish-English parallel corpora
that are available on the OPUS platform (Tiedemann, 2012), a freely accessible repository of
parallel language data for 747 languages, including Irish.

CCMatrix / NLLB — Parallel Subset CCMatrix is a large dataset of high-quality web-
based bitexts for training translation models developed by Meta Al With more than 4.5
billion parallel sentences in 576 language pairs pulled from snapshots of the CommonCrawl
public dataset, CCMatrix is more than 50 times larger than the WikiMatrix corpus previously
shared by the NLLB research team. There are over 1 million sentences in the English-Irish
dataset in CCMatrix. A sample of documents from this dataset displayed on the OPUS
platform mostly includes religious documents, from the Old Testament and the Quran.

The NLLB parallel English—Irish dataset is made up of more than 22.5 million sentences.
The original NLLB data was collected using a modified version of the bitext mining ap-
proach used for WikiMatrix (Schwenk et al., 2019), assuming that the translation of one
sentence could be found anywhere on CommonCrawl. Massively parallel processing and
the FAISS library for fast similarity searches were employed to address the significant com-
putational challenges posed by comparing billions of sentences to determine which ones are
mutual translations. A random selection of 20 samples, each approximately 10 sentences
long, showed the data originated from varied sources, including legal and governmental
documents.


https://commoncrawl.org/
ainm.ie
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Paracrawl Paracrawl is an ongoing large-scale web-crawling project, available through
the OPUS repository. The project used web crawling tools to gather parallel datasets across
European languages. This process enables the creation of a large dataset, but the quality is
not assured, and it can contain noise, such as non-post-edited MT output (Defauw et al.,
2019).

According to OPUS, it has a 9% overlap with HPLT and a 3% overlap with NLLB (Tiedemann,
2012). A random sample of 100 sentences was assessed by a fluent Irish speaker, and found
text originating from varied domains, including legal, news, technical, social media, and
adult content.

HPLT The HPLT (High-Performance Language Technologies) corpus includes monolin-
gual and bilingual corpora sourced from CommonCrawl and previously unused web crawls
from the Internet Archive (de Gibert et al., 2024). The language of each document was
identified using FastSpell. Both Monofixer and Monocleaner were used to process the text.
Deduplication was also performed.

The latest version (v2) contains 803 million sentence fragments, or 17 billion tokens. The
English-Irish dataset contains nearly 2.7 million sentences. Surveying the sample texts on
the OPUS platform, the data appears to originate from a variety of sources, and include
several instances of code-switching. The samples included a sentence in Zulu which was
mislabeled as Irish. OPUS reports a 7% overlap with the Paracrawl corpus, and a 5% overlap
with NLLB (Tiedemann, 2012).

QED The QED Corpus (QCRI Educational Domain Corpus) is a collection of subtitles
from educational content that contains approximately 371 million tokens. The English—
Irish dataset contains over 18,000 sentences. It has a 1% overlap with the NLLB dataset
(Tiedemann, 2012). According to Abdelali et al. (2014), rather than a standard processing
system, the QED Corpus was filtered to remove incomplete subtitles and those that were
labeled incorrectly. An assessment of a random sample of 100 sentences by two fluent Irish
speakers found the text to be of varied quality, with high instances of code-switching.

XLEnt The XLEnt corpora consists of data based around named entities, from sources
including Wikipedia, LORELEI LRLP, and the NEWS 2015 task (El-Kishky et al., 2021). From
the samples shown on OPUS, there are alignment issues with almost all the texts. It is not
possible to judge the grammatical quality as the data is segmented by named entity. A
random selection of 20 samples was assessed by a fluent Irish speaker for both quality and
alignment, and appeared to be of generally low quality and poor alignment.

OpenSubtitles The OpenSubtitles corpus consists of 2.6 billion sentences in 60 different
languages from film subtitles (Lison & Tiedemann, 2016). The English-Irish data consists of
20,035 sentences. A random selection of 20 samples assessed by a fluent Irish speaker were
deemed to be of largely good quality, and appeared to originate from film subtitles.

EU Bookshops The Publications Office of the European Union (EUBookshops) contains
all official publications made by the EU. These documents are stored in a corpus on OPUS,
made up of 135,785 files. There are 246 Irish language datasets comprising 4 million tokens,
with parallel texts in 34 different languages. These range from just 5 pairs with Albanian
and Swahili to over 133,000 sentences pairs with English. According to Tiedemann (2012),
there is a 7% overlap with ParaCrawl, 5% with NLLB and HLPT, as well as a 2% overlap
with EUConst. As with DGT, the documents here regard European Union matters, but are
of a slightly less formal nature.

EUConst The EUConst dataset is made up of parallel documents of the European Union’s
constitution. OPUS shows it has a 31% overlap with EUBookshops, as it contains the
constitution within it. It also has a 24% overlap with Paracrawl and 9% overlap with HPLT
(Tiedemann, 2012).
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Figure 1: Appropriateness, harmfulness and non-standardness of datasets

Tatoeba Tatoeba is a small dataset of short learner-friendly sentences with simple vo-
cabulary and grammar, available on OPUS. There are just over 2,000 sentences in the
English—Irish parallel dataset. It has a 2% overlap with NLLB and a 1% overlap with
Paracrawl (Tiedemann, 2012).

3 Quality Annotation

Following preliminary analysis, 100 samples were selected randomly from the fourteen
datasets above for quality annotation. Samples from parallel data include an English
sentence and the equivalent Irish translation. Samples from monolingual datasets were
extracted from HuggingFace (HuggingFace, 2025) using their integrated DuckDB service,
and formatted as running text belonging to single document. Samples ranged in length
from a single sentence to almost one hundred sentences, although typically samples were
between 10-20 sentences. The data was annotated across three dimensions: appropriateness,
harmfulness, and non-standard text elements.

Appropriateness was determined using the six quality annotation labels outlined by the
dataset quality audit performed by Kreutzer et al. (2022). Table 3 explains how these labels
were applied. Harmfulness was identified through five labels, as informed by Chehbouni
et al. (2025): racist or offensive language, illegal or antisocial behaviour, sexual content, personally
identifiable information, and other. Non-standardness was annotated using four labels, based
on preliminary audits of the Irish data: non-standard dialect, code-switching, user-generated
content, and non-textual elements. Both harmfulness and non-standardness labels were
applied to any instances detected in the samples, and one sample could be annotated with
multiple labels. However, each instance was only counted once per sample.

Following the annotation task, a score for each dimension was calculated using the labels
assigned to the data. An appropriateness score was calculated by assigning a value to each
labelled sample as follows: Correct translation, natural sentence (CC)=2, Correct translation,
short (CS)=1, Correct translation, boilerplate or low-quality (CB)=0, Incorrect translation,
but both correct languages (X)=-1, Source OR target wrong language, but both still linguistic
content (WL)=-2, and Not a language: at least one of source and target are not linguistic
content (NL)=-3. The scores for each sample were then added up for a total appropriateness
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Dimension x-coarse | k-coarse | a-fine | x-fine
Alignment (A and B) 0.48 0.49 0.7 0.7
Harmfulness (A and B) 0.87 0.88 0.87 0.88
Non-standardness (A and B) | 0.48 0.47 041 0.44
Alignment (C and D) 1.0 1.0 0.57 0.58
Harmfulness (C and D) 0.63 0.67 0.63 0.67
Non-standardness (C and D) | 0.03 0.16 0.05 0.12

Table 2: Coarse-grained and Fine-grained average IAA scores for Annotators A and B, and
Annotators C and D. « stands for Krippendorff’s Alpha and « stands for Cohen’s Kappa.

score for each dataset. A harmfulness score was calculated as the sum of all harmfulness
labels annotated in a dataset, similarly a non-standardness score represents the sum of

all labels of non-standard text elements in a dataset.! The results of this annotation are
explored in Section 3.2 below.

3.1 Inter Annotator Agreement

Four annotators completed the annotation task. Applying the Common European Frame-

work of Reference for Languages (CEFR) Self Assessment Grid for reading comprehension?,

Annotator A had a C1 level of comprehension, Annotators B and C had a B2 level of compre-
hension, and Annotator D, a professional Irish translator, had a C2 level of comprehension.

The parallel data was annotated by Annotators A and B, and the monolingual data was
annotated by Annotators C and D. Each annotator annotated 40 samples individually, and
20 samples were doubly annotated, for a total of 100 samples per dataset. Inter Annotator
Agreement (IAA) was calculated using Krippendorft’s alpha and Cohen’s kappa for the
doubly annotated portion of each dataset, by comparing the labels applied to each sample.
Fine-grained agreement required complete agreement of the labels applied to each sam-
ple, including potentially multiple labels assigned in harmfulness and non-standardness
dimensions. Coarse-grained scores were calculated using broad agreement level labels:
samples annotated with CC, CS, or CB are labelled as ‘correct’, and samples annotated with
X, WL or NL are labelled as ‘incorrect’. Harmfulness and Non-standardness were said to
agree where both annotators detected an instance of either dimension. Fine-grained scores
were calculated based on agreement of exact label used for each dimension. The results of
agreement scores averaged across all datasets are shown in Table 2.

In general, IAA scores show positive agreement, particularly across the harmfulness dimen-
sion. Non-standardness agreement was low for Annotators C and D, indicating more anno-
tation guidelines would be helpful, particularly for identifying instances of non-standard
text, which appears to have been applied frequently in cases of ungrammatical text. Ex-
amining IAA scores of individual datasets shows that there tends to be better agreement
among annotators when annotating text with very high or very low appropriateness scores,
indicating that annotators tended to agree at either extreme.

3.2 Results

The results of the annotation scores are shown in Figure 1. As can be seen in the graphs,
several datasets (NLLB, CCMatrix, XLEnt, and C4) resulted in negative appropriateness
scores when the scores from annotation labels were measured. The text from these datasets
tended to include non-text elements such as markup language or metadata tags, and the
text was often not in Irish. It is not clear whether pre-processing steps were applied to
the Irish sample of these datasets, or if pre-processing steps failed due to lack of high-
quality tools trained to handle Irish text. Unsurprisingly, EU Bookshops and EUConst, two

IThe scores for the doubly-annotated portions that were annotated by two annotators were aver-
aged across both annotators.

2https ://www.coe.int/en/web/common-european-framework-reference-languages/
table-2-cefr-3.3-common-reference-levels-self-assessment-grid
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Label Description | Monolingual Data Parallel Data
cC Correct Sample of natural running | Appropriate and correct
text in Irish Irish translation of English
text
CS Short Short sample of Irish text | Correct Irish translation
(5 words or fewer) of short English text (5
words or fewer)
CB Boilerplate / | Boilerplate or low quality | Correct Irish translation of
low quality | sample of Irish language | boilerplate or low-quality
English text
X Incorrect N/A The translation text is in
translation Irish, but is incorrect, i.e.
misaligned
WL Wrong Lan- | Text not in Irish Source or target side is the
guage wrong language
NL Not lan- | More than half of the text | More than half of the
gauge is not a natural language | source or target text is not
a natural language

Table 3: Text quality labels.

collections of data originating EU publications, show very high appropriateness scores, and
low harmfulness scores.

Parallel datasets tended to score better on appropriateness scores than monolingual datasets,
perhaps due to the samples being much smaller. This is also reflected in non-standardness
scores, which are clearly higher for monolingual datasets, unsurprising given that the
larger monolingual samples were more likely to include an instance of non-standard text,
such as symbols or code-switching. Somewhat surprisingly, the harmfulness scores for
the monolingual datasets were not as high as scores for CCMatrix or XLEnt, two parallel
datasets, which both featured a high-degree of sexual content, likely machine-translated.
The extremely low appropriateness scores for these two datasets additionally reflects the
Irish text, which was almost entirely unrelated to their English source sentences.

4 Conclusion

Based on our preliminary analysis of monolingual Irish corpora, Vicipéid, OSCAR, and
CulturaX were all of similar quality, while the quality of text in C4 was generally poor.
Parallel English-Irish corpora such as EU Bookshops, EUConst, QED, and HPLT all demon-
strate high-quality data, with low scores in harmfulness, while NLLB, CCMatrix and XLEnt
datasets present serious linguistic, structural reliability, and /or harmfulness concerns, mak-
ing them unsuitable for use in the construction of Irish NLP pipelines, and particularly
unsuitable for the training of Irish MT models.

The above analysis represents a limited investigation into several monolingual and parallel
Irish text corpora. However, with even this limited analysis, we can observe quality issues
and language features present in these corpora that may limit their usability for training
NLP models—including mislabelling Irish language, misalignments, machine-generated
text, code-switching, grammatical errors, and duplicated text. Further analysis is desirable
to understand the impact of these quality issues or language features on downstream tasks,
such as machine translation.
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