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Abstract

In this paper, we describe the Icelandic Error Corpus, a manually annotated error corpus for
Icelandic. The Icelandic Error Corpus consists of texts from three sources: student essays, online
news and Wikipedia articles, with a total of 56,794 annotated error instances. The corpus is
used to analyze errors made by Icelandic native speakers, which are in turn used to guide the
development of an Icelandic open-source spellchecker. The corpus is delivered in an augmented
TEI format and published under an open-source license.

1 Introduction

The Icelandic Error Corpus is a collection of texts in modern Icelandic which are manually annotated for
errors related to spelling, grammar, and other issues. The corpus consists of three genres: student essays,
online news and Wikipedia articles. In total, the corpus consists of 4,044 texts with 44,268 revision spans
and 56,794 categorized error instances. It is published under a CC BY 4 license and is available from the
Icelandic CLARIN repository (Ingason et al., 2021).

A manually annotated error corpus is a useful resource for various tasks within language technology.
It can be used to analyze real-world spelling and grammar errors, which in turn can be used to guide the
development of a spellchecker. The Icelandic Error Corpus was created for this purpose and it is a novel
kind of resource in the context of Icelandic. It reflects the mistakes that Icelandic informants make in
written text and is used to measure and improve the performance of an automatic spelling and grammar
corrector for Icelandic.

The paper is structured as follows. Section 2 discusses error corpora in general and currently available
Icelandic spellcheckers. Section 3 describes the text sources used for the corpus while Section 4 describes
the annotation process and Section 5 the annotation scheme. Section 6 gives an overview of the Icelandic
Error Corpus and reports on statistical information on it, and we then conclude with Section 7.

2 Error Corpora and Icelandic Spellcheckers

Spelling and grammatical error correction are established tasks within natural language processing. Dif-
ferent methods are available for doing so, some of which are based on an error corpus, a collection of
texts which have been annotated for errors. Error corpora can be generated automatically by comparing
the edit history of texts (Grundkiewicz and Junczys-Dowmunt, 2014) or by identifying typo edits using
a trained classifier (Hagiwara and Mita, 2020). They can also be created by manually annotating text,
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which is the case for the Birbeck spelling error corpus (Mitton, 1980). The data comprising an error
corpus also differ, some of them consisting of texts written by native speakers (Deksne and Skadina,
2014; Rosner et al., 2012) and others consisting of texts written by non-native speakers (Boyd et al.,
2014; Tenfjord et al., 2006; Volodina et al., 2016). Errors within a corpus depend on the data it consists
of, which can either be texts written by informants or word lists. An important task for a spellchecker is
context-sensitive correction, especially when strings are pronounced the same but are semantically dis-
tinct, as in the English pair there/their. An Icelandic corpus of such strings already exists (Fridriksdéttir
and Ingason, 2020b) and can be used along with a general error corpus, made up of real-world texts,
when developing an Icelandic spellchecker. This corpus has been used in recent experiments involv-
ing different types of binary classifiers (Fridriksdéttir and Ingason, 2020a; Fridriksdéttir and Ingason,
2020b), expanding on earlier research that depended on more limited data sets (Ingason et al., 2009).

A few Icelandic spellcheckers exist, but they differ with respect to their accessibility as well as the set
of features they implement. The Skrambi system is available through an online user interface' and is ca-
pable of context-sensitive spellchecking (Dadason, 2012). Another spellchecker, Puki, is only available
through a fee. It includes a thesaurus and can therefore suggest synonyms for words in a text and learn
new words and terms from the text itself. The only open-source Icelandic spellchecker is GreynirCor-
rect,? which is published under the MIT license. The tool returns both errors and suggestions on spelling
and grammar. The Icelandic Error Corpus is used to improve the performance of this spellchecker by
analyzing real-world examples of spelling and grammatical errors.

3 Data

Three text genres were used in the corpus: student essays, online news texts and Wikipedia articles. These
sources were chosen for two main reasons: first, they reflect different styles of writing; and second, they
are readily available because they have already been compiled and published, without annotation, as
part of the Icelandic Gigaword Corpus (Steingrimsson et al., 2018). The student essays were written
by high school students between the age of 16 and 20. These texts were published anonymously in
the Icelandic Gigaword Corpus under a license that imposes certain restrictions on derived resources.
Therefore, sentences within these texts had to be shuffled before they could be released under an open-
source license. Texts in the online news and Wikipedia articles were published under an open-source
license in the Icelandic Gigaword Corpus and therefore, they did not need to be shuffled before they
could be published as part of the error corpus.

As mentioned in Section 2, the Icelandic Error Corpus is used for developing GreynirCorrect. It was
therefore split into a training corpus and a test corpus, which allows the developers to measure the
spellchecker’s performance on data which the developers have not seen. Random sampling was used to
split the corpus into a development corpus, 90% of the total, and a test corpus, the other 10%. Section 6
reports on the number of files and errors in the respective parts of the error corpus.

4 Annotation Process

The annotation process uses a layered approach which culminates in a collection of augmented TEI-
format XML documents with the eventual error annotations. The process consists of five steps: text
cleanup, proofreading, conversion to TEI-format XML, error code labeling and format checks.

First, a text is converted to the appropriate format, i.e. the XML-format files of the Icelandic Giga-
word Corpus are converted to text format, and any extra information is removed. The second step in
the process involves manual proofreading and correction using any tool that allows for correcting errors
and preserving the original version of the text. Microsoft Word and its Track Changes feature were used
for this purpose. The annotators working within this step, 8 in total, were solely proofreaders and could
therefore specialize in this task, allowing for more precise and consistent corrections.

After the texts have been proofread, the incorrect and correct versions of each document are aligned
and merged. This is done using a Python script which results in an XML structure that explicitly marks

'"http://skrambi.arnastofnun.is
https://github.com/mideind/GreynirCorrect
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every correction made to the text, by using a revision span. The next step in the process consists of
manual annotation of the errors, whereby annotators work with the XML structure, labeling each error
with one or more error codes. The annotators working on this step were separate to the proofreaders
and specialized in error code labeling. The final step, before publication, is checking each file’s format,
i.e. ensuring that the XML format is readable and that all labeled error codes are part of the annotation
scheme.

5 Annotation Scheme

The annotation scheme developed for the corpus consists of three hierarchical levels: main categories,
subcategories, and error codes used during annotation. The annotation scheme is similar to that used
in the MERLIN corpus (Boyd et al., 2014). The main categories are six in total, the subcategories are
31 and the error codes are 253.3 The annotation scheme evolved as more texts were annotated, being
descriptive in that it reflects the errors which appear in the corpus and none beyond that. The error codes,
the lowest level of the annotation scheme, are precise and there is a clear correspondence between an
error and an error code, while the subcategories, the middle level, better reflect the error types in general,
e.g. agreement errors, typographical errors, etc.

A group of four annotators, separate to the ones who proofread the texts, worked on error code labeling
and created the annotation scheme simultaneously. We believe that this separation between proofreaders
and annotators ensures more precise corrections, and it is in contrast to the approach taken in Deksne
and Skadina (2014) and Rosner et al. (2012), where proofreaders also annotated the errors. Furthermore,
the error annotation in Deksne and Skadina focuses solely on spelling errors and foreign words while
the annotation scheme in Rosner et al. is similar to the one used in the Icelandic Error Corpus, only
simpler. The first texts in the corpus were annotated by all annotators and then reviewed to ensure that
the annotation was agreed upon. Additionally, all annotators had to agree on adding a new error code to
the scheme.

Three steps were taken to revise the annotation scheme. First, specialists in language use consultation
and spellchecking were consulted. As a result, error codes were refined and redundant error codes were
merged or removed from the annotation scheme. Second, 10% of all instances of each error code was
sampled and reviewed by the annotators. If a particular error code was incorrectly used for more than 33%
of the cases in the sample, all instances of the error code were manually reviewed and corrections made.
Third, all instances of each error code are reviewed while developing the spellchecker and corrections
made when necessary. All steps lead to both a more refined annotation scheme and more accurate error
code labeling.

6 Overview of the Error Corpus

The Icelandic Error Corpus consists of 4,044 texts, which were processed and annotated for errors.
A total of 44,268 revisions were made and 56,794 errors annotated. These two numbers are different
because a revision span can include more than one error. Table 1 shows the number of files, revisions
and categorized error instances in each subcorpus and their respective text genres in the Icelandic Error
Corpus. The corpus is delivered in augmented TEI-format XML documents, and is therefore machine-
readable. As a result, some corpus management platforms particular to TEI-format files can be used to
obtain information from the corpus.

The overall average number of errors per 1000 words in the Icelandic Error Corpus is 45.76. However,
there are clear differences in the error rates between genres within the corpus. As is shown in Table 1, the
number of errors per 1000 words is lowest in the online news, and highest in the Wikipedia articles. In
the development corpus, the number of errors per 1000 words is similar between the online news (35.74)
and student essays (37.83), whereas the number of errors per 1000 words is substantially higher in the
Wikipedia articles (62.03; Table 1). This trend is also seen in the test corpus, although the number of
errors per 1000 words is slightly higher for student essays, and slightly lower for Wikipedia articles.

3The complete annotation scheme is available at https://github.com/antonkarl/iceErrorCorpus/blob/
master/errorCodes.tsv
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Subcorpus Files Revisions Categorized Errors  Errors/1000w
Development corpus

Student essays 158 4,719 5,947 37.83
Online news 2,638 15,969 19,579 35.74
Wikipedia articles 881 20,216 26,786 62.03
Test corpus

Student essays 18 645 828 43.30
Online news 267 1,334 1,663 32.74
Wikipedia articles 82 1,385 1,991 58.03
Total 4,044 44,268 56,794 45.76

Table 1. Overview of the number of files, revision spans and categorized error instances in both parts of
the Icelandic Error Corpus.

Table 2 shows the 10 most common subcategories in the Icelandic Error Corpus, as indicated by the
first column. It also lists the most common error codes within each subcategory, ordered by frequency,
the subcategory’s frequency and its proportion of all errors in the corpus. The most common error type is
incorrect use of punctuation, such as when wrong quotes are used. This amounts to 25% of all the errors
in the corpus. The second most prominent error type is “wording”, which comprises 15% of all errors in
the corpus. The remaining subcategories shown in Table 2 have a substantially lower frequency, with a
proportion ranging from 7% to 3%.

Subcategory ~ Main category  Most common error codes Freq  Prop (%)
punctuation orthography wrong-quots, extra-comma, missing-comma 13,357 25.46
wording style wording 7,734 14.74
spacing orthography missing-hyphen, split-compound, merged-words 3,663 6.98
nonword orthography nonword, compound-collocation 3,203 6.11
typo orthography missing-letter, letter-rep, extra-letter 2,981 5.68
style style nonit4it, it4nonit, fwdice 2,920 5.57
insertion vocabulary extra-word, extra-words 2,885 5.50
syntax grammar missing-fin-verb, missing-sub, missing-obj 2,244 4.28
omission vocabulary missing-word, missing-words 1,763 3.36
capitalization  orthography upper4lower-common, lowerdupper-proper, upper4lower-proper 1,695 3.23

Table 2. Most common error types in the Icelandic Error Corpus.

7 Conclusion

In this paper, we have described the Icelandic Error Corpus, an open-source collection of texts which have
been annotated for errors, and its purpose in developing an Icelandic spellchecker. The corpus consists
of three text genres: student essays, online news and Wikipedia articles, which have been annotated for
errors regarding spelling, grammar and other issues. The error corpus is published in an augmented TEI
format, with revision spans marking the corrections made to a text and error codes for categorizing each
error. In total, the corpus consists of 44,268 revision spans and 56,794 categorized error instances.

This manually annotated error corpus is important, not only for developing an open-source
spellchecker, but also to depict real-world spelling and grammar errors which Icelandic informants make.
The corpus facilitates the development of a spellchecker that takes into account the needs of native Ice-
landic speakers, so that it can detect and correct errors which are often produced by them.
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