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Abstract. The variable writing system in early Latvian texts is a bottleneck for non-linguists
wishing to explore SENIE, the Corpus of early written Latvian texts. The writing system also
poses many challenges for linguists. The Unicode version of SENIE, launched on the
NoSketchEngine platform (https://nosketch.korpuss.lv/#dashboard?corpname=senie_unicode) in
2022, offers significant new possibilities. After the process of normalization of historical spelling
the access to the Corpus has become more user-friendly. Queries made in the Latvian National
Corpus Collection (LNCC) (https://korpuss.lv/search) display search results in the early texts as
well.

Keywords: diachronic corpora, historical writing, normalization, Latvian, the Corpus of early
written Latvian, digitization, NoSketchEngine

1. Introduction

The development of diachronic corpora and analysis of historical language data meets
several issues, starting from the availability of sources scattered around different places
and even different countries and raising the question of representativity of such a corpus
in general, and ending with historical orthography with a high level of spelling variants,
posing barriers to the application of modern language tools to earlier texts. A lot of effort
is put into tackling this and finding a comprehensive solution (cf. Piotrowski, 2022 for a
detailed state—of-arts description).

In Latvia, the biggest resource developers and holders of early written texts are the
National Library of Latvia (further in the text — NLL), the Institute of Literature,
Folklore, and Art, University of Latvia (further in the text — ILFA, UL), the Latvian
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Language Institute, UL (further in the text — LLI, UL) and the Institute of Mathematics
and Computer Science, UL (further in the text — IMCS, UL).

The NLL, together with the National Archives of Latvia, the National Cultural
Heritage Board, and the Cultural Information Systems Centre implemented a couple of
activities concerning the digitization of cultural heritage of Latvia; this resulted in the
Digital Library publicly available'. Here, periodika.lv is one of the most important
resources dealing with the major challenges of processing historical texts (Zogla and
Skilters, 2010). It should be emphasized that early Latvian texts here are available
scanned, their OCR is done automatically, but they lack any post-editing; thus, the
search results done in these early texts are quite noisy (see e.g. the Latvian song book
(1796) which has facsimiles and raw text?). The ILFA, UL is creating a Digital Archive
of Latvian folklore®, which now has been incorporated in the digital platform humma.lv
(Laime and, Reinsone, 2024). The IMCS, UL together with partners from LLI, UL has
been involved in the long-term development of the Corpus of Early Latvian texts
‘SENIE’* (further in the text — the Corpus).

Every institution has a different experience and practice in developing their
resources: the intensive process of large scale scanning and digitization (NLL),
crowdsourcing (ILFA, UL), and tiny text processing with manual post-editing of the
Corpus (IMCS, UL). The common feature of all the resources is an inconsistent writing
system in flux which means a high number of spelling variants. Although the main
emphasis usually lies on the spelling of separate words, in terms of text processing,
punctuation and hyphenation is also important. Thus, e. g., periodika.lv covers a three-
century time span, the earliest source in their databases dates back to 1768-1769 when
‘Latvie$u Arste’, the first periodical in Latvian, was published. The Corpus of Early
written Latvian texts includes sources from the 16—18th cc. One of the crucial issues
common to all the above-mentioned sources is how to provide user-friendly search
possibilities and to assure that your query returns accurate data.

This article will shed light on the experience with the development of the Corpus of
Early written Latvian and switch to the NoSketchEngine (further in the text — NoSKE)
platform.

The development of the Corpus has undergone several stages. First, a database of the
first printed Latvian texts was initiated at the IMCS, UL in the mid-90s. The tasks
comprised text collection, manual input, and manual crosscheck against the originals of
the 16th-17th texts available in Latvia. Second, the development of the Corpus was
carried out in 2002, and it was launched in close cooperation between IMCS, UL and
LLI, UL, as well as the Faculty of Humanities, UL. For the needs of the Corpus, manual
structural mark-up was applied, and a tailor-made corpus platform offering wordlists and
frequency lists of each single source and the whole corpus were created at the IMCS,
UL. In addition, all the scanned facsimiles were made publicly available to facilitate the
studies of language history. The size of the Corpus in 2002 was 800 828 occurrences

! https://www.digitalabiblioteka.lv/?set_lang=en

? https://gramatas.Indb. lv/periodika2-
wiewer/?lang=fr#panel:pplissue:651104|article:DIVL17

* https://garamantas.lv/?lang=en

* https://korpuss.Iv/id/Senie
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(Andronova, 2007). Later on, new sources were added, expanding the scope of genres
and timespans, and adding transliterations of handwritten sources. All the texts were
added in the ASCII format to the Corpus using single and combined symbols. In 2017,
the switch to the Unicode system was completed (Andronova, 2020) which allowed the
move to more sophisticated software. Recently, the Corpus moved to the NoSkE
platform and was included in the Latvian National Corpora Collection®. Thus, queries
made in korpuss.lv return results from all the corpora, and data from ‘SENIE” is listed
among data from other corpora.

2. Corpus data characteristics

2.1. General Characteristics

On the new website®, the Corpus SENIE’ includes 172 documents, 2,087,165 words, and
2,827,101 tokens, of which 2,461,791 tokens, or 93.1% refer to the text in Latvian. This
means that the number of documents in the corpus has almost doubled in the last two and
a half years, while the number of Latvian words has increased by more than 40%
(Andronova et al., 2022a).

In addition to this basic data, the website also provides a wide range of information
on the metadata of the corpus, which at the same time provides an opportunity to
perform various narrowed or refined queries on the corpus. The corpus includes the
following metadata:

1) text author (42): 41 known authors, but more than 30 texts without authorship are

listed under the heading 'unknown author’;

2) genre (3): spiritual texts (128 documents), secular texts (39), dictionaries (5);

3) sub-genre (17): Bible (93 documents), Old Testament (43), New Testament (31),
Apocrypha (17), occasional poetry (16), business texts (14), catechisms (10),
oaths (9), the Lord’s prayer (8), songs (7), etc;

4) a marker indicating whether the document is a printed text (161) or a manuscript
(11);

5) document ID, title, year, century, etc.

Three collections have been created, covering all the primary texts of the Bible: the Old
Testament, the New Testament and Apocrypha. This is done to allow queries within
these document sets (each book of the Bible is a separate collection), as the category
'sub-genre' under these headings includes parts of the Bible from different editions at
different times, not just the text of one edition of the Bible (this is important for the
needs of the Historical dictionary of the Latvian language where the precise address is
added to every single lexeme).

> https://korpuss.Iv/
® https://nosketch.korpuss.lv/#dashboard?corpname=senie_unicode
’ Data from September 2024.
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2.2. Switch to Unicode

In 2002, when the development of the Corpus was started, the Gothic letters relevant to
Latvian early texts were replaced by certain ASCII symbols or their combinations, which
do not always correspond exactly to the original. For example, the Gothic /'was replaced
by § (corresponding to /'in the Unicode encoding), the Gothic [ by $ (corresponding to
[ in Unicode encoding), the a with a circumflex over it was replaced by the symbol
combination a® (corresponding to 4 in the Unicode encoding), and the m with a tilde
over it by the symbol combination m~ (corresponding to #: in the Unicode encoding).

As mentioned before, in order to make the Corpus more user-friendly and the texts
more graphically similar to the original, the corpus was converted to the Unicode
standard in 2017. Prior to this, the possibilities of Unicode® were explored in search of
symbols as close as possible to the original. For the most part, ready-made Unicode
Latin blocks of letters such as Latin-1 Supplement, Latin Extended-A, and Latin
Extended-B were used, the ASCII characters mentioned above were replaced by the
corresponding Unicode symbols /; [0 and 4, but in some cases combinations of symbols
such as m were also used.

For every single corpus source, an individual symbol conversion table was created,
according to which conversion rules were then carried out. This process also eliminated
some pre-existing inconsistencies in the representation of characters in the corpus, where
the same Gothic character could be represented by a different combination of ASCII
symbols in two or more different sources, e.g., a with a dot above was represented by
both a& and a'. In the Unicode tables, this symbol was represented by a in all sources.
After the conversion of the texts, post-editing was carried out, and the code-matching
table was refined.

In 2017, 73 sources available in the Corpus at that time were converted to Unicode;
the new version of the Corpus consists of 172 Unicode sources (see also Andronova et
al, 2022a). Thus, we offer reliable, double-checked sources with metadata for the user
community.

The Corpus in the Unicode version is also made publicly available in TEI format® via
CLARIN-LV™. Currently we don’t have a fixed release schedule, but we aim to provide
a new data version on the end of each Corpus-related project.

2.3. Ambiguity of graphemes

Religious texts written in Gothic script in the late 16th and early 17th centuries are
characterised by a high level of inconsistency in spelling and the ambiguity of
graphemes and grapheme combinations (Andronova et al., 2022a), which sometimes
cannot be predicted beforehand even if one is familiar with the old writing system (cf.
dfelige as zéligs ‘mercifully’ in the Catholic catechism from 1585). Most of the
phonemes in the first books printed in Latvian do not yet have stable graphic
designations (Bergmane, 1986). This is illustrated by the example of the representation
of the phoneme /3/ in the first two printed books in Latvian (Tab. 1).

® https://unicode.org/charts/
° The TEI Guidlines: https:/tei-c.org/release/doc/tei-p5-doc/en/html/index.html.
10| atest version: http://hdl.handle.net/20.500.12574/90.
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Table 1. Representation of the phoneme /3/ in the first two Latvian catechism books (1585, 1586)

CC1585 Ench1586

Original Modern Meaning Original  Modern  Meaning
spelling standard spelling  standard
spelling spelling

J  ablelo apzelo ‘have mercy’ |/z  mulfzige muZiga ‘eternal’

Jt  [celeltib Zglasttba  ‘mercy’ Sz Szeelyx Zeligs ‘merciful’

JJ daflekaert daz(e)kart ‘sometimes’ |/ mullige muzigi  ‘for ever’

Jich dafichekaert daz(e)kart ‘sometimes’ |//th Galpallche gaspaza ‘Mrs’

dfc dfceleftibe  ZElastiba  ‘mercy’ A allaBin allazin  ‘always’

df dlelige Zeligi ‘mercifully” |/€h Muylche  muiza ‘manor’

Therefore, the source conversion tables for this group contain a relatively large
number of rules™, see table 2.

Table 2. Proportion of rules applied only once in the conversion process for the texts of the very
early period

Source ID™ Number of | Number of Number of Rules applied

tokens conversion rules | rules applied only once (%)
only once

Br1520_PN 58 37 26 | 70%

Ench1586 8691 635 300 | 47%

EvEp1587 39833 1262 565 | 45%

Ps1615 37864 1649 714 | 43%

Manc1654_LP1 149326 937 309 | 33%

' More on conversion, see Chapter 3.
'2 The source ID contains information about the publishing year and author (if known),
and an abbreviation of the source
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The number of conversion rules is determined by the time, size and quality of the source,
which is directly related to the author’s knowledge of Latvian. Thus, in order to carry out
the conversion of 58-word Lord’s prayer by Bruno (1520), 37 rules have been created,
and 26 rules are used only once (70% of the total). This shows that it would be quicker
to convert (such) short texts manually. In the sources of the 90s of the 16th century, the
number of rules applied just once has decreased (Ench1586 — 47% and EVEp1587 —
45%), showing a common improvement of the quality of the texts. But in general, a
problematically uneven quality of the texts is still observed in later sources as well. For
example, the psalms of 1615 are similar to the ones already mentioned: although they
have the largest amount of conversion rules in total, they still keep the proportion of
single-application rules (43%). This in turn confirms the efforts made to improve the
written language of that time. From the point of view of conversion, the overall quality
of the text remains at the previous level. Positive trends are observed over time, as the
proportion of single-application rules decreases, e.g., for Manc1654 LP1 it is 33%, i.e.
309 rules out of more than 149 thousands tokens. For comparison, the Lutheran
catechism Ench1586 has a similar amount of rules in the text which is just 5,82% the
amount of tokens compared to the Manc1654 LP1 text. This allows us to conclude that
the quality of both the early printed texts and the conversion is improving at the same
time. A simple manual conversion would be of good use only for small sources and only
if the sole purpose of the activity is to prepare a text for the modern reader. In the larger
sources, the most commonly used rules are applied in thousands of cases (e.g. in the
book of sermons (Mancl1654) Je/ > Jez 1301x, tow > tev 1022x, 3 > s 9921x, etc.).
However, our goal is to carry out a rule-based conversion of all early texts in the Corpus,
regardless of their size. Applying correctly selected criteria for rule-based conversion is
crucial for text processing, regardless of the quality and quantity of early prints. Each
table is a research system that can be combined or compared with other tables created
according to the same criteria. The conversion process, both in terms of time and effort,
is determined by the quality of the texts, characterized by the number of conversion
rules: the lower the number of the rules applied once, the higher the quality of the text.

The works of Georg Mancelius (mid-17th century) have an improved and more
systematic orthography compared to the texts of the previous period in Latvian, but the
principle of ‘one phoneme — one designation’ has not yet been implemented; there are
several variants for almost all phonemes, both positional and optional (Vanags et al.,
2023). The translation of the Bible by Ernst Gliick, published at the end of the 17th
century, and several other Latvian texts of this period are characterised by greater
consistency in orthography; letters and ligatures are no longer as ambiguous as in earlier
texts. Consequently, the conversion tables are shorter, unambiguous correspondences are
dominating (Andronova et al., 2022b), and thus the conversion rules become more
universal.
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3. The rule-based conversion

As mentioned before, handling spelling variation is one of the most challenging tasks for
NLP. Terminology to address the issue might be slightly different, thus Piotrowski
mentions spelling difference (which in the long term may be different historical
spellings), spelling variance (different ways in a single text); detecting diachronic and
synchronic variation (Piotrowski, 2022). Different methods are applied to solve
problems related to normalization and standardization of historical spelling (see
Bollmann, 2019 for an overview). Some corpora offer modernized spelling next to the
historical one; e.g., the platform HistCorp available from Uppsala University contains
texts from the Gender and Work project (GaW)*® with both historical and normalized
forms (see (Pettersson and Megyesi, 2018)).

The normalization of early texts for the corpus search engine has also been developed
for the Lithuanian corpus of early texts Senieji rastai™*; see (Sinkiinas, 2018) for a
method for ‘automatically generating modern writing from historical writing forms
based on empirical rules while preserving the characteristics of the original writing’.

With the transition to the new corpus platform NoSKE and the inclusion of the Corpus
‘SENIE’ in the Latvian National Corpus Collection®, it was decided to develop a search
engine with the possibility to enter a query in modern script. In order to do this, it was
necessary to re-convert all corpus sources that had already been converted to the
Unicode encoding into a determined modern spelling, preserving the early text and
dialect features (Andronova et al., 2022b). Since the 16th—17th century Latvian texts are
very heterogeneous, the methodology was as follows:

1) a unique table of conversion rules was developed for every single source,

2) the tables were then used in the programming algorithm,

3) the rules were used to automatically convert all the texts,

4) error analysis and correction of the tables were performed, followed by

5) re-conversion and

6) re-assessing the quality of the conversion (Andronova et al., 2022b).

For now, conversion tables have been prepared and 172 texts have been converted.

During the first project, the research team not only developed the conversion
methodology but also carried out theoretical studies, such as proposing new terminology,
classifying conversion rules into groups such as unambiguous graphemic
correspondences; positional (graphemic and morphemic) correspondences; individual
(lexical) correspondences, and subgroups (more on this in (Andronova et al., 2022a),
(Andronova et al., 2022Db)).

Initially, when creating conversion tables, researchers found it more convenient to
first solve orthographic problem cases with many exceptions, namely individual (lexical)
correspondences (e.g., the highly inconsistent use of /), and include the unambiguous
explicit rules at the end of the table, e.g., ah>a, w>v. But later it turned out that different
approaches can be applied: it is just as successful to start the table with the unambiguous
rules, the number of rules does not change significantly. In any case, the relationship

3 https://www2.lingfil.uu.se/person/pettersson/histcorp/
" https://seniejirastai.lki.lt/accept.php

' https://korpuss.Iv/
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Table 3. An extract from ‘Die Spriiche Salomonis’ (1685) (VLH1685_Sal, 14B)

Text in the Unicode

Rule-based converted text

Modern Latvian

5. Kas Wall[Jara=Laika
krahj/ tas irr Gudrs/ bet kas
Plaujama Laika gull/ tas tohp
Kauna.

5. kas vasara=laika kraj/tas ir
gudrs/ bet kas plaujama laika
gul/ tas top kauna.

5. Kas vasara iekraj,
tas prata virs, kas razu
nogul, tam jakaunas.

6. Us ta TailIna Galwas irr ta
Uwehtiba bet us to
Besdeewigo Mutt winnu
Wallchkiba uskrittihs.

6. uz ta taisna galvas ir ta
svétiba bet uz to bezdievigo
mut vinu valskiba uzkritis.

6. Svetiba rota taisna
galvu, laundaru mute
slépj parestibu.

7. Ta PeeminneJchana to
TailIno paleek eek[Ich
[Jwehtibas/ bet to
Besdeewigo Wahrds isnihks.

7. ta piemine$ana to taisno
paliek ieks svétibas/ bet to
bezdievigo vards izniks.

7. Taisno piemin ar
svétibu, bet laundaru
vards satrtid.

8. Kas no [irds gudrs irr/
peejemmahs tohs Baullus/
bet kam Gekka Mutte irr
tohp kults.

8. kas no sirds gudrs ir/
piejemas tos bauslus/ bet kam
geka mute ir top kults.

8. Sirdsgudrais klausa,
ko vinam liek, bet
balamute taps nogazts.

9. Kas nenoleedfigi dlihwo/
tas dfihwo droh[Ichi/ bet kas
[Jamaita [Jawu Zellu/ taps
[innams.

9. kas nenoziedzigi dzivo/ tas
dzivo drosi/ bet kas samaita
savu celu/ taps zinams.

9. Kas krietnuma
staiga, tas staiga drosi,
kas iet likus celus, tiks
piemekléts!

10. Kas ar Azzim
mirk[chkina/ Behdas
darrihs/ in kam Gekka Mutte
irr/ tohp Dakults.

10. kas ar acim mirkskina/
bédas daris/ in kam geka mute
ir/ top sakults.

10. Kas miedz aci, tas
aizvaino, bet balamute
taps nogazts.

between the origin of the text and the number of conversion rules has remained constant:
the older the text, the less developed the orthographic system, and the higher the number
of conversion rules. While sources from the 16th and the first half of the 17th century
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may need almost a thousand rules, sources from the 18th century, if the text is small,
may need only 30 rules. See Tab.3 with an extract from ‘The Proverbs of Salomon’
(1685, 10:5-10) with the converted text, and in Modern Latvian spelling next to it.

At the moment, the development of the pilot converter for the 18th c. texts is in
progress. Afterwards, the experiments with the pilot converter will be carried out with
different sample text fragments to evaluate the quality.

4. Switch to NoSketchEngine

When the work on the corpus started in the nineties, it was made searchable via a custom
in-house indexing solution. However, nowadays better solutions are available for this
task — tools like SketchEngine/NoSketchEngine or Korp (spraakbanken.gu.se) are made
specifically for work with corpora, and they provide a wide variety of functionality for
querying and overviewing data. Furthermore, using a ready-made corpus querying tool
instead of making one’s own reduces the human effort needed for maintaining the corpus
infrastructure. The decision to use NoSKE was made mostly thanks to the fact that it is
already used for hosting modern Latvian corpora. Thus, it is more familiar to Latvian
users and the IMCS already had a NoSKE server running.

To load the Corpus in NoSKE, two most important tasks are to calculate a precise
address for each token and to tokenize correctly, including connecting together
hyphenated words.

Addresses are obtained by slightly different means depending on the type of source.
All addresses contain source ID as the first part. If the source is a collection of several
books (this is true for the Old Testament, the New Testament and Apocrypha), the next
address part is the book ID. For laws and rules, the address then contains the verse
number. For Bible verses, the address then contains chapter number and verse number.
For other sources, the address then contains page humber and line number. Finally, all
token addresses contain the index of the token in the line of verse. In this way, both
tokens, lines, and verses can be addressed uniquely. These addresses are included in the
TEI export published in CLARIN-LV as well — to facilitate interoperability between
various tools, and projects and researchers using the Corpus.

Tokenization is generally done on spaces and punctuation, however, the equals
sign’=" is an exception — this mark is used in compounds between compound parts and
is not considered to be a place where tokens must be separated. Another thing that
complicates the tokenization process is that source data files contain text separated in the
original lines, and occasionally a word is split between two lines, adding the hyphen "-°
in the first line. Automatic de-hyphenation itself is simple enough; however, if combined
with corrections marked in text and places where before page break a fragment of the
next line is added in the previous page, occasional errors can happen if the corrections
are marked inconsistently. When we identify such errors, we strive to enhance the source
data; however, we have not yet identified all such mistakes. Currently, the TEI export
published in CLARIN-LV features both the original and de-hyphenated version.
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5. Search

Typing virs ‘husband’ into the Basic search field results in a concordance page with
several forms of ‘husband’: <wirs, wyrs, Wyrs, wiers, Wiers, wihrs, Wihrs>. This answer
allows us to further investigate in which sources the forms are used. By choosing to type
one of the original forms in the search field, it is possible to further explore the usage of
each group, for example, the use of capital and lowercase for nouns. In addition, it is also
possible to analyse the use of forms in a single source or author's text, which will allow
us to understand the distribution of variants and trends in spelling.

In order to find out how to write the pronoun form in Dat.Sg. fem. tai ‘for her’ and
Loc. Sg. masc., fem. tai ‘in that’, you can type the word in the simple search field. The
result will be several forms: <tai, taei, thaei, tay, thay, tar>. In addition to the differences
in the different sources, a functional distribution can also be seen. The spelling <tai>
was used specifically for the Loc.Sg. form in sources since the end of the 17th century.
This distribution and its regularity in the relevant sources can be analyzed separately.
Thus, by searching for forms in modern writing, it is possible to find the maximum
number and variety of spellings, while further work on the original spellings allows a
more in-depth study of the distribution and development of the spelling techniques
concerned.

Problems will arise if a phonemic feature, such as long vowels or palatal consonants,
is not marked in the original text. The search engine will only find such forms if they are
systematic rules or sporadically manually corrected during text conversion.

Advanced search in NoSKE allows us to combine different metadata (year, author,
genre, sub-genre, print or manuscript, language).

6. Applications

The main user community of the Corpus is humanitarians: first of all, linguists, but it
serves as a good source for studies in literature, stylometry, the development and
influence of the Reformation in Livonia, history and ethnography, and some other fields
of social sciences and arts. At the moment, the main beneficiaries are the compilers of
the Historical dictionary of Latvian'® (Andronova et al., 2016). First of all, NoSkE
concordancer is used. With the conversion to modern spelling, a faster search for
lexemes and forms, as well as better results, including earlier unnoticed exceptions, are
received.

With the inclusion of the Corpus ‘SENIE’ in the LNCC on korpuss.lv, researchers
have a great opportunity to examine the usage of lexemes of early texts diachronically as
well. E.g., it is possible to find out that the lexeme ajot, ajoties ‘get confused’ is not
uniguely a phenomenon of 17th c. lexicography, one can trace its usage both in the 19th
c. Latvian newspapers, as well as in the press of the Soviet era and in modern short prose
as well. So, if you type veselib* or veselib* into a search engine, you will find that the
word veseliba ‘health’ is already used in texts from the late 16th century.

'8 https://lvvv.tezaurs.Iv/
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7. Conclusion

The NoSketchEngine platform allows users to operate with elaborated queries, combing
and refining metadata. The concordancer assists in the writing of new entries in the
Historical Dictionary of Latvian (16th—17th c.). Results give a deeper insight into the
history of Latvian orthography, providing more precise data. A pilot converter for the
18th c. texts is in progress. It is intended to be an open-source tool and will be publicly
available to deal with historical texts in the Unicode format.

Finally, this will open a new opportunity in Early Latvian data processing using NLP
tools for Modern Latvian.
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