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Abstract

The quantity of Old Irish text which survives in
contemporary manuscripts is relatively small
by comparison to what is available for well-
resourced modern languages. Moreover, as it
is a historical language, no more text will ever
be generated by native speakers of Old Irish.
This makes the text which has survived partic-
ularly valuable, and ideally, all of it would be
annotated using a single, common annotation
standard, thereby ensuring compatibility be-
tween text resources. At present, Old Irish text
repositories separate words or sub-word mor-
phemes in accordance with different method-
ologies, and each uses a different style of lexi-
cal annotation. This makes it difficult to utilise
content from more than any one repository in
NLP applications. This paper provides an as-
sessment of distinctions between existing anno-
tated corpora, showing that the primary point
of divergence is at the token level. For this rea-
son, this paper also describes a new method for
tokenising Old Irish text. This method can be
applied even to diplomatic editions, and has al-
ready been utilised in various text resources.

1 Introduction

The majority of text which survives in contempo-
rary Old Irish manuscripts has already been digi-
tised and lexically annotated. This content is avail-
able online from various text repositories. Meth-
ods used for separating and annotating words and
morphemes differ between repositories, however,
with the result that data is incompatible between
existing repositories. As interest in the application
of various NLP techniques to historical Irish texts
increases, several sources have reported that exper-
iments were impacted by the lack of standardisa-
tion between text resources such as these (Doyle
etal.,2019; Doyle and McCrae, 2024; Dereza et al.,
2023a,b). Regarding digital resources for Gaelic
languages, Stifter et al. found that “The most
pressing issues include lack of standardisation and
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agreement of norms ... and inconsistency as far
as tokenisation and use of unique identifiers across
various Gaelic resources” (2021b, 8), which they
suggest “can cause confusion and hinders linkage
and interoperability.” Moreover, Dereza et al. con-
cluded that “the necessity of a text editing standard,
especially for NLP applications, has not been prop-
erly debated and investigated by the historical Irish
academic community” (2023a, 86).

This paper addresses the lack of standardisation
among OId Irish text resources. It will demon-
strate some of the main ways that text data and lex-
ical annotations differ between existing resources
in section 2, and will discuss some of the gram-
matical and orthographic reasons such distinctions
exist. It will be shown that diplomatic editions,
those in which editors attempt to faithfully repro-
duce text as it appeared in an original manuscript,
can cause particular difficulty for Old Irish word
separation. A novel method for tokenising diplo-
matically edited Old Irish text, which can prevent
lexical variation between tokenised corpora, will
be presented in section 3. It will be demonstrated
that this method can also be applied to normalised,
or otherwise altered text. Finally, section 4 will dis-
cuss how this tokenisation method has allowed for
the consistent annotation of distinct Old Irish text
resources, ensuring compatibility between them.

2 Currently Available Corpora

The historical stage of the Irish language as it was
written between roughly the 7" and 9™ centuries
is termed Old Irish. Many texts which may be de-
scribed linguistically as Old Irish can be found in
manuscripts which date from later than the 9™ cen-
tury, having been copied from earlier sources. As
Stokes and Strachan note, however, “Middle-Irish
transcribers have often modernised or corrupted
these ancient documents” (1901, xi). For this rea-
son, the corpus of Old Irish text which survives in
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Examples | Source | Text Ref. Raw Text Words
1a SGP Sg. 1bl “1. ci insamlar” “ci”, “in”, “in-samlar”
1b CorPH Sg. 1bl | “i. ci in-samlar” “4., “ci’”, “in-”, “in-samlar”
2a SGP Sg. 7b8 “do-furgabtais” “do”, “fur”, “-”, “do-furgabtais”
2b CorPH | Sg. 7b8 “do-furgabtais” | “do-”, “-fur”, “()”, “do-furgabtais”
3a MIDB MI. 2b3 “i. dintsruth” “di”, “int”, “sruth”
3b CorPH | MI. 2b3 “i. dintsruth” “di”, “int”, “sruth”
4 POMIC | Arm. 64 - “d-a-beir”, “side”, “0”

Table 1: Comparison of Old Irish raw text and word separation between various text repositories: CorPH (Stifter
et al., 2021a), MIDB (Griffith, 2013), POMIC (Lash, 2014b), SGP (Bauer et al., 2023)

manuscripts dated to the Old Irish period itself is
of particular value.

Compared to the total quantity of existing text
which may be described as Old Irish, the contem-
porary Old Irish corpus is relatively small, and the
types of texts which comprise it are more limited.
A small amount of Old Irish prose and poetry sur-
vives in contemporary manuscripts, though the ma-
jority of the contemporary Old Irish corpus is com-
prised of glosses. These glosses can vary in length
from a single word to several sentences, though the
majority are quite short. Three large collections ex-
ist, the Wiirzburg (Wb.) glosses, the Milan (Ml.)
glosses, and the St. Gall (Sg.) glosses. A signifi-
cant amount of code-switching occurs between Old
Irish and Latin in each of these collections, how-
ever, Ml. contains the largest quantity of Old Irish
text with 8,443 glosses being collected for that cor-
pus by Stifter et al. (2021a). Sg. has the least Irish
content with 3,478 glosses according to e-codices
(2005), meanwhile there are 3,501 Irish glosses in
Wb. (Doyle, 2018).

Separate projects have been undertaken to digi-
tise and annotate the three corpora of glosses (Grif-
fith, 2013; Bauer, 2015; Bauer et al., 2023; Doyle,
2018). Two Universal Dependencies (UD) tree-
banks have since been created (Doyle, 2023a,b),
each containing a small selection of these glosses.
Otherwise, the Parsed Old and Middle Irish Cor-
pus (POMIC; Lash, 2014b) contains some Old
Irish prose text, and a variety of content has been
collected and annotated in Corpus PalaeoHiber-
nicum (CorPH; Stifter et al., 2021a). The resources
discussed in section 4, which make use of the to-
kenisation method described here in section 3, use
UD style part-of-speech (POS) tags (Zeman, 2016).
Aside from these, though each of the remaining re-
sources provide lexical annotation, only POMIC
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makes use of an established POS tag-set. Accord-
ing to Lash (2014a), POMIC uses a variety of Penn-
style POS-tags (Santorini, 1990) which were orig-
inally adapted for use with Old English (Santorini,
2016). Each of the other resources utilise discrete
lexical annotations.

The more noteworthy distinction between re-
sources than lexical annotation, however, is that
each separates words in accordance with differ-
ent methods. Separating words is a deceptively
difficult task for Old Irish (Doyle et al., 2019).
While the orthographies of many modern Euro-
pean languages require spacing to occur between
most words, for Old Irish “... words which are
grouped round a single chief stress and have a close
syntactic connexion with each other are written as
one in the manuscripts” (Thurneysen, 1946, 24).
Often this can result in word clusters which are dif-
ficult to separate. For example, where the words
“is” and “samlid” come together, sometimes a let-
ter is elided, forming a compound which is difficult
to separate, “isamlid”, ‘it is thus’, (as in Wb. 4a4
and 5b36). Occurrences of such clusters can result
in different words being separated and annotated in
different ways by different resources, even where
they represent the same manuscript text.

A handful of examples of Old Irish text from var-
ious repositories can be found in Table 1. While
an exhaustive list of distinctions between existing
text repositories is not possible, these examples are
sufficient to demonstrate some of the major differ-
ences between editorial standards and word sepa-
ration methods used by each repository. The “Raw
Text” column displays how each repository repre-
sents the text of the manuscript before applying
word separation. POMIC (Lash, 2014b) is an ex-
ception as it does not contain pre-separation text
data. The “Words” column displays the words iden-



Figure 1: .i.ciinsamlar (1b1) from St. Gallen, Stiftsbib-
liothek, Cod. Sang. 904 (www.e-codices.ch).

tified by each repository after separation.

Examples 1a and 1b demonstrate that the raw
text can differ between repositories based on ed-
itorial decisions. In the case of 1b the editors
have supplied punctuation in “ci in-samlar” (‘if 1
should imitate’) which was not supplied by the ed-
itors of the exact same text, “ci insamlar”, in ex-
ample la. Though faded, it can just about be seen
in Figure 1 that no punctuation occurs in the orig-
inal manuscript either. Similarly, while the edi-
tors of both 2a and 2b supply punctuation in the
raw text, “do-furgabtais” (‘they should enunciate’),
it can be seen in Figure 2 that no such punctua-
tion appears in the manuscript. Because of edito-
rial distinctions such as this, a tokenisation method
for Old Irish will need to be capable of handling
text both with and without this manner of punctua-
tion. For this same reason it is currently a require-
ment that Old and Middle Irish treebanks added
to UD must be identified as either “diplomatic” or
“critical”, where “diplomatic” treebanks cannot in-
clude punctuation, capitalisation or other text char-
acters inserted by editors (with the exception of ex-
panded abbreviations), unless they appear in the
manuscrip‘[1 .

Further distinctions between resources become
apparent when examining how words are sepa-
rated. Even where text has been drawn from a
single source, and the raw text is identical, differ-
ent repositories will often separate different words.
For example, 2a has “do”, “fur” and “-” equat-
ing to “do-”, “fur” and “()” in 2b. There is
also a tendency among resources for separated
words not to reflect the raw text character-for-
character, making it impossible to reproduce the
raw text by simply concatenating the separated
words. In 3a and 3b, for example, only a single
[ occurs in the raw text, “dintsruth” (‘from the

!Conversely, any treebank containing editorial alterations
to the text such as these must be identified as “critical”,
though this definition does not align perfectly with the com-
mon use of the term “critical edition”. For more informa-
tion see discussion of Treebank Classification at https://
universaldependencies.org/sga/index.html.

epumgbany

Figure 2: dofurgabtais (7b8) from St. Gallen, Stiftsbib-
liothek, Cod. Sang. 904 (www.e-codices.ch).

torrent’), however, concatenating the words iden-
tified by each resource, “di” (‘from’) and “int”
(‘the’), would result in “diintsruth” with two is.
More egregiously, in 2b where the raw text reads
“do-furgabtais”, concatenating the words identified
by the resource would result in the gibberish string
“do--furldo-furgabtais”. In three examples, 2a, 2b,
and 4, an “empty” word is supplied to represent a
semantic element which is understood to occur in
that position, but not represented in the raw text.
This duplication and addition of characters is not
typical of word-level tokenisation but is common
in OId Irish resources, particularly where an at-
tempt is made separate the verbal complex into its
various components, while also portraying it as a
single word. In stark contrast, example 4 presents
the entire verbal complex, “d-a-beir” (‘he gives
it’), as a single word only. While this is more
representative of typical tokenisation practice, hy-
phenation which would not have occurred in the
manuscript was introduced to identify the infixed
pronoun, “-a-" (‘it’) from the rest of the verb. As
such, this word separation method necessitates al-
tering the original text for clarity.

As a comparison is being drawn here between
the separation of words in various Old Irish text
repositories and what might be typically expected
of tokenisation, it must be noted that only Lash
(2014a) actually uses the term “tokens” in the an-
notation manual for POMIC, and only once. Oth-
erwise, he generally refers to “words” and “word-
division”, while other resources use the terms
“phonolog[ical] word” (Griffith, 2013), “word
form” (Bauer et al., 2023), and “morph” (Stifter
et al., 2021a). This reflects the fact that these re-
sources were not necessarily developed to be used
in NLP applications, but as aides to linguistic re-
search. Griffith (2013), for example, describes the
MI. database as a “dictionary” and a “lexicon”
rather than as an annotated digital text. It would
therefore be unreasonable to expect word division
in these repositories to reflect tokenisation in a tra-
ditional sense. Indeed, the methods used by each
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resource for separating words, and sometimes also
smaller morphemes, are perfectly valid from a lin-
guistic perspective, even though resources may dif-
fer from one another. If facilitating downstream
NLP applications is to be treated as a realistic ob-
jective in the future development of Old Irish text
resources, however, compatibility between these
resources at the word level must be afforded more
consideration than it has been to date. Identifying
a single, universally applicable method for tokenis-
ing OId Irish text is clearly the first step which must
be taken in this direction, as tokenisation necessar-
ily impacts following steps like POS-tagging and
dependency parsing. Such a tokenisation method
will need to satisfy the requirements of both diplo-
matically edited manuscript text, and text which
has been normalised or otherwise altered.

3 Tokenisation Method

The purpose of this section is to present a new
tokenisation method which can be universally ap-
plied to all Old Irish text, be it diplomatically
edited or altered by modern editors in any of a
variety of ways (including silent word separation,
expanding manuscript contractions and abbrevia-
tions, supplying capitalisation or punctuation, etc.).
The main principles of this tokenisation method
are as follows:

1. The character content of the raw text should
not be altered by the tokenisation process,
other than by the removal of whitespace char-
acters between words.

2. Tokens (other than punctuation and symbols)
resulting from the process should represent
lexical words, not orthographic combinations
made up of multiple parts-of-speech.

3. Tokens should represent synchronically Old
Irish words, regardless of how such words
may have developed diachronically.

4. No “empty/zero” characters should be intro-
duced to represent lexemes which are not al-
ready represented in the raw text.

5. Resulting tokens should conform to the expec-
tations of widely used text-data frameworks
and POS-tagging schemes, such as UD.

For reasons of space, it would be impossible to
provide a comprehensive discussion of every type
of word here, however, detailed examples of the
suggested tokenisation of various parts-of-speech

can be found in Tables 2, 3, 4 and 52. These can be
found in Appendices A, B, C and D respectively.

3.1 Unproblematic Parts-of-speech

Many parts-of-speech are relatively unproblematic
insofar as tokenisation is concerned, and can be
separated relatively intuitively. Nouns like “fer”
(‘man’), “ben” (‘woman’) or “guide” (‘prayer’), ad-
jectives like “becc” (‘small’), “mar” (‘large’) or
“maith” (‘good’), and numerals like “den” (‘one’),
“cethir” (‘four’) or “secht” (‘seven’), are generally
separated from surrounding words in modern edi-
tions and learning material using spacing, and this
can be applied consistently with no further alter-
ation typically occurring in the text as a result.
Such parts-of-speech will always form discrete to-
kens of their own. A more complete list of parts-of-
speech which can be separated into discrete tokens
with relative ease can be found in Table 2.

While the parts-of-speech represented in Table
2 can be tokenised in a manner similar to most
other languages, without any substantial linguistic
disagreement, a few points should be noted about
particular examples. Firstly, olchena, though it
has a discrete entry in the Electronic Dictionary
of the Irish Language (eDIL; Toner et al., 2019),
is not considered an adverb in its own right, but
a combination of ol and cene. This is necessary
as the form occasionally occurs with spacing be-
tween these components in manuscript sources. In
all other cases, adverbs form discrete tokens. Sec-
ondly, conjugating prepositions are treated as indi-
vidual tokens in Old Irish treebanks. This is in line
with Stifter’s claims that these constitute “a single
entity” (2006, 87) and that “It is not possible to
separate one element from the other”. It is also in
line with the example of UD treebanks for Mod-
ern Irish, however, it should be noted that Scottish
Gaelic and Manx Gaelic treebanks currently treat
these as compounds of prepositions with pronouns.

3.2 Problematic Parts-of-speech

Consistent separation of words other than those
in Table 2 can pose more difficulty, particularly
where phenomena like syncope and apocope affect

Discrete examples are separated by commas in these ta-
bles. Where a single example includes more than one token,
the relevant token appears in bold and underlined. For exam-
ple, where “a sind” and “do nd” appear as examples in Table 3
in the “Prepositions” row, the prepositions in these examples
are “a@” and “do” respectively. In such examples, spacing is
used to separate all tokens, even where spacing may not have
occurred in the raw text.



compounds of multiple words, but also in many
other cases where shifting stress patterns affect the
orthographic representation of clitics. Thurneysen
claims “The absence of stress is most complete in
(1) the article or a possessive pronoun standing be-
tween a preposition and the word it governs, (2)
infixed pronouns and (sometimes) ro between pre-
verbs and verbs, and (3) the copula between con-
junctions and the predicate” (1946, 31). Indeed,
the verbal complex, the article, the copula, and
other words with which they can combine, are re-
sponsible for most of the difficulty in tokenising
Old Irish. Table 3 demonstrates the suggested to-
kenisation for some of the more problematic parts-
of-speech in Old Irish, other than those directly
related to the verbal complex. Copula and Verb
tokens, being some of the most problematic, are
presented in Table 4, while other parts-of-speech
which make up the verbal complex can be found in
Table 5. Each of these tables demonstrate how to-
kens should be separated when they occur in com-
pounds.

For many word-types represented in Table 3,
separation is only problematic where they com-
bine with other words. Independent personal pro-
nouns like “mé” (‘me’), and possessive pronouns
like “mo” (‘my’), for example, are not problematic
to tokenise. Where they are compounded, how-
ever, producing forms like the “mei-" of “meisse”
(‘me!”), or the “m-"" of “maoinur” (‘I alone’), know-
ing whether these should be separated can be less
intuitive. Nevertheless, to enable the production
of text resources in widely adopted formats, such
as UD treebanks, a single, consistent tokenisation
method must be applied in cases like these. It is the
suggestion of this paper that all of the word types
identified in Table 3 should be separated such that
they form discrete tokens.

Certain conjunctions can be particularly prob-
lematic, especially in cases where what might be
considered individual conjunctions can be found
with spacing between their component morphemes
in both manuscripts and learning material. Stifter,
for example, lists “in tain” (‘when’), “iarsindi”
(“after’), “fo bith” (‘because’), “in chruth” (‘so/as’)
and “is cumme” (‘it is the same as if”) as conjunc-
tions (2006, 248-249), though it is suggested here
that they be interpreted instead as multi-word ex-
pressions, and tokenised accordingly. To these,
Stifter adds discrete negative forms of conjunc-
tions like “an(n)a” (‘while not’), “arnd” (‘so that
not’), and the space-separated “ol ni” (‘because
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not’). In accordance with this tokenisation method,
these too should be separated to form discrete to-
kens. Conversely, certain items which should prob-
ably be considered discrete lexical conjunctions
by the Old Irish period, like “cenmitha” (‘aside
from/in addition to’), can nevertheless be found
written graphically as two words in manuscripts,
“cen mitha” (see Sg. 150b3). Such cases present
some difficulty for tokenisation as they require
either that a lexical word be separated into sub-
word morphemes, or that a space character can oc-
cur within a token, which is exceptional in UD
treebanks. Nevertheless, the suggestion here is
that conjunctions like “cen mitha” should be repre-
sented by a single token, even if that token contains
a space character.

3.3 The Copula

The Copula deserves particular attention. The ba-
sic, non-combining forms (“am”, “at”, “is”, etc.)
can be tokenised relatively easily. It becomes dif-
ficult, however, to systematically separate copula
forms from certain other morphs which may be
considered parts-of-speech in their own right. It
is tempting, for example, to separate negative par-
ticles from what may be seen as copula endings
(“nita” = “ni” + “ta”). As the third singular neg-
ative form “ni” contains no such ending in the or-
thography, however, no distinct copula token could
result. For this reason, discrete negative copula
forms should be retained as tokens for all persons

and numbers (see Table 4).

3.4 The Verbal Complex

As the size of Table 5 might indicate, the verbal
complex is the single feature in Old Irish orthogra-
phy which creates the most difficulty for tokenisa-
tion. This can be ascribed to the sheer number of
distinct types of words which can be compounded
within it, as well as to the effects of syncope and
apocope on the resulting compounds. It is not pos-
sible in this paper to discuss the various elements
which make up the verbal complex in detail, how-
ever, it is necessary to note the following quali-
ties. Firstly, verbs have dependent and independent
forms, with dependent forms being used following
conjunct particles, including the negative, interrog-
ative and relative particles, the semantically empty
verbal particle, “no”, as well as certain conjunc-
tions. Secondly, Old Irish has compound verbs,
comprised of one or more “preverbs” followed by
a verbal root. McCone maps how up to five pre-



verbs can precede a verbal root (1997, 90). Thirdly,
where the object of the verb is expressed by a pro-
noun, this pronoun is generally “infixed” between
either the initial preverb, or a conjunct particle, and
the remainder of the verb, though in certain situa-
tions suffixed pronouns are used instead.

The dependent (or “prototonic™) forms of com-
pound verbs often look quite different from the in-
dependent (or “deuterotonic’) forms, as the use of
a conjunct particle shifts stress from the second ele-
ment in the compound to the initial preverb. Hence,
negating the compound verb “dobeir” (‘he gives’),
which contains the initial preverb “do”, results in
the prototonic form “nitabair” (‘he does not give’),
where the preverb has become “ta”. Where a pro-
noun is infixed into the deuterotonic form it follows
the initial preverb, “dombeir” (‘he gives me’), but
where it is infixed into the prototonic form it pre-
cedes it, “nimtabair’ (‘he does not give me’). This
creates a systematic difficulty for tokenisation. If
it is desirable to separate the pronoun from the re-
mainder of the verb during tokenisation, this can
be achieved in prototonic verb forms without affect-
ing the initial preverb, (“ni” + “m” + “tabair’), but
in deuterotonic forms would necessitate separat-
ing the initial preverb also, (“do” + “m” + “beir”).
The alternative would be to retain “dombeir” in its
entirety as a single token, and treat the pronoun
as if it were verbal morphology. This is the ap-
proach taken by POMIC, (see example 4 in Table
1), though hyphenation is used to identify the pro-
noun. In a more diplomatic edition it would be
much more difficult to identify which part of the
verb constituted inflection for the verbal object?.

As can be seen in Table 5, this tokenisation
method requires that initial preverbs be separated
from the remainders of compound verbs in deutero-
tonic form, but not in prototonic form. Initial pre-
verbs, therefore, will stand as discrete tokens where
verbs occur in deuterotonic form, but will form
the stressed anlaut of the verb token itself in pro-
totonic form. Infixed pronouns will always form
standalone tokens, as will suffixed pronouns, and
all conjunct particles.

The augment, “ro”/“ru”, creates further diffi-
culty. In most cases, it will act as a non-initial
preverb, either standing in stressed position, as in
“asrubart” (‘he has said’), or later within the com-

3Fransen (2020) has demonstrated it may be possible to
parse this kind of complex Old Irish verbal morphology us-
ing finite state technology, however, no such morphological
analyser has yet been made available for general use.
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pound, as in “nitorgaitha” (‘he should not defraud
him’). In these situations it should be treated as
part of the verb token. In rare situations, how-
ever, it stands in pretonic position, sometimes even
standing between an initial preverb and infixed pro-
noun, as in “forrumchennadsa” (‘1 have been de-
stroyed’, see Thurneysen, 1946, 256). In such
cases, it should form its own separate token in the
same manner as initial preverbs in deuterotonic
forms of verbs (“for” + “ru” + “m” + “chennad”
+ “sa”

This tokenisation method is also capable of han-
dling instances of tmesis, where any POS other
than an infixed pronoun separates an initial pre-
verb or conjunct particle from the remainder of the
verb. A good example of this is “ad cruth cdin ci-
chither” (‘a beautiful form will be seen’), where
both “cruth” (‘form’) and “cadin” (‘fair/beautiful’)
are infixed between the preverb, “ad”, and remain-
der of the verb, “cichither” (‘will be seen’). As is
demonstrated in Table 4, where tmesis occurs, the
initial preverb or conjunct particle, any infixed pro-
nouns, other parts-of-speech preceding the remain-
der of the verb (such as adjectives and nouns), and
the remainder of the verb itself, each form separate
tokens from one another.

3.5 Miscellaneous Tokens

Moving away from the verbal complex, a few fur-
ther tokenisation issues remain. The first regards
nasalisation markers (“m”/“m” and “n”/“n”),
which indicate a phonetic change to the anlaut of
a following word. They are generally written as a
part of that following word, as in “is inse nduir”
(‘it is impossible for you’, Wb. 5b28), or “isdered
mbetho” (‘it is the end of the world’, Wb. 10b3),
but are also frequently separated from it by spac-
ing, and even enclosed by punctuation (see Bron-
ner, 2016), as in “an grammatice” (‘the grammat-
ice’, Sg. 204a8), “laa i brdatha” (‘doomsday’, Wb.
26al), and “lae .m. brdtho” (Thurneysen, 1946,
147). In these situations, tokens with internal space
characters are permissible, and indeed required by
UD treebanks*. Therefore, forms like “ri gram-
matice”, “m brdtha”, and “.m. brdtho” should be
treated as single tokens which contain a space.
Ambiguity may still arise regarding word bound-
aries where letters have been elided in combi-
nations between clitics and stressed words such

as “isamlid” (for “is” + “samlid”, ‘it is thus’),

4ht’cps: //github.com/UniversalDependencies/
docs/issues/927
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“hituilsiv” (for “hit” + “tuilsiu”, ‘in your will’),
“ocumtuch” (for “oc” + “cumtuch”, ‘building’),
etc. (see Thurneysen, 1946, 91). The rule of
thumb adhered to here is that extra letters, which
did not occur in the original orthography, should
never be supplied during tokenisation. Instead,
in accordance with this tokenisation method, the
clitic should always lose the letter when separating

words, hence, “isamlid” = “i” + “samlid”, “hitu-
ilsiu” = “hi” + “tuilsiu”, and “ocumtuch” = “o0” +
“cumtuch’”.

3.6 Abbreviations, Contractions, Symbols
and Punctuation

The tokenisation of abbreviations and contractions
(where these are not expanded by editors) remains
an issue. UD guidelines (Zeman, 2016) suggest
that “abbreviations for single words ... are assigned
the part of speech of the full form”. This is pos-
sible for abbreviations like the Tironian et, “7”,
which can be simply annotated as a conjunction, as
would the full form, “ocus” (‘and’). It is not pos-
sible, however, for abbreviations like “.i.” which
represent multiple words in Irish, “ed on” (‘id
est’). Instead, such abbreviations should be main-
tained as discrete tokens, inclusive of any punctu-
ation characters they may have. These can then
be POS-tagged as appropriate, for example, “.i.” is
POS-tagged ADV in Old Irish UD treebanks, which
matches its treatment in Modern Irish treebanks.

Where a marking or grapheme is used to abbre-
viate a specific character sequence (such as where
“0” stands for “con’), these should be treated as
if they were letter characters. Where the abbrevi-
ated sequence constitutes only a portion of an ab-
breviated word, the grapheme or marking should
form a part of the whole word token. A diplomatic
edition may retain the abbreviated token, “oall”,
for example, which is equivalent to the normalised
form “Conall”. Similarly, where markings with no
set phonetic value, such as suspension strokes, are
used to abbreviate some portion of a word, these
should form part of the same token as the rest
of the word they abbreviate. Again, for example,
an abbreviated token like “achob”, with a suspen-
sion stroke above the final letter, b, might occur
in a diplomatic edition representing the normalised
form “Conchobar”.

The rules outlined in the preceding two para-
graphs hold for markings intended to denote abbre-
viations, even where they include non-letter charac-
ters. If, however, a sequence of one or more non-

letter characters (such as .". or .,.,.,) is used in an edi-
tion to approximate a manuscript marking which
does not denote either an abbreviation, or one or
more words (see Groenewegen, 2011), this entire
sequence should form a single, discrete token. This
token may then be POS-tagged as appropriate. De-
pending on how it is used, it may be a form of punc-
tuation, or it may be treated as a symbol as in the
case of a signe de renvoi.

3.7 Applicability to Different Types of Text

While this tokenisation method was designed to be
utilised for diplomatically edited Old Irish text it
is easily adaptable to texts which have been nor-
malised or otherwise altered by modern editors.
For example, in a diplomatic edition “dombeir”
should be split into three tokens (“do” + “m” +
“beir’), however, in another edition an editor may
mark the stressed part of the verb using punctu-
ation (hyphenation or a mid-height dot). This
should then form its own token and be POS-tagged
as punctuation. Hence “dom-beir” would be to-
kenised “do” + “m” + “” + “beir”. As such, this
tokenisation method can be applied to any Old or
Middle Irish corpus, whether or not it is edited
diplomatically. It therefore has the potential to
ensure syntactic compatibility between Early Irish
text resources in a manner which has not been pos-
sible to date.

4 Applications to Old Irish Text

To date the tokenisation method described in this
paper has been employed by the online text repos-
itory of the Wiirzburg glosses (Doyle, 2018), as
well as by two UD treebanks (Doyle, 2023a,b). In
fact, the tokenisation method was developed in tan-
dem with the Diplomatic St. Gall Glosses tree-
bank (Doyle, 2023a) and with the Wiirzburg Irish
Glosses website (Doyle, 2018) to ensure that it
could fulfil the various tokenisation requirements
of each corpus. As annotation of these corpora pro-
gressed, the tokenisation method was periodically
reevaluated and updated as necessary to account
for the wide variety of lexical features which occur
in these texts.

As the present focus is on tokenising Old Irish
text, any more comprehensive discussion of these
text resources falls outside the scope of this paper.
It is notable, however, that at the time of this writ-
ing the entirety of the St. Gall glosses have already
been tokenised using the method set out here, in-



cluding those glosses written in the Ogham script.
Therefore, the tokenisation method described in
this paper has already been proven to successfully
support the consistent separation of word-level to-
kens throughout a relatively large portion of the sur-
viving body of Old Irish text, and across two writ-
ing systems.

5 Future Work

A significant obstacle to the production of large
amounts of annotated Old Irish text remains the
lack of an automatic tokeniser for the language.
The earliest investigation into the viability of such
a resource not only demonstrated the consider-
able difficulty involved in tokenising Old Irish, but
also noted that the lack of standardisation between
Early Irish text repositories in terms of word sepa-
ration led to a lack of consistent data with which to
train such a model (Doyle et al., 2019). The tokeni-
sation method presented above aims to address this
data sparsity by providing a blueprint which could
potentially be used to bring discrete text reposi-
tories into alignment regarding word boundaries,
without needing to alter their raw text content in
any way. It is hoped that as more Old Irish text be-
comes available, which has been tokenised in ac-
cordance with the method describe here, it will be
possible to train an automatic tokeniser model, and
thereby further increase the speed with which Old
Irish text can be tokenised and annotated.

6 Conclusion

This paper has demonstrated that the methods by
which words are separated in various Old Irish text
repositories are inconsistent, making their lexical
contents incompatible with one another for the pur-
pose of downstream NLP applications. To address
this, a novel tokenisation method has been pre-
sented here which can be applied even to diplomat-
ically edited Old Irish text. This removes the im-
petus to alter the character content of tokens when
separating words, a practice which is common in
Old Irish text resources.

Before a suitable tokenisation method had been
identified for Old Irish, it had not been practica-
ble to standardise the separation of words between
Old Irish text resources. The tokenisation method
described in this paper has allowed lexical unifor-
mity to exist between resources for the first time.
The corpora which have already made use of this
tokenisation method are not only the first diplo-

matically edited Old Irish corpora to have been to-
kenised, but also the first discrete corpora of Old
Irish to share a common word separation method.
That it has already been successfully applied to text
in three Old Irish resources, including the entirety
of the relatively large St. Gall collection of glosses,
demonstrates that this new tokenisation method en-
ables consistent tokenisation across a selection of
the most challenging scenarios which can result
from Old Irish grammar and manuscript orthogra-
phy.

The importance of word-level compatibility be-
tween annotated text resources cannot be under-
stated, though it may be taken for granted in the
case of many European languages with more set-
tled spelling and word separation. Particularly
where word-level tokens play a role in the applica-
tion of downstream NLP tasks, any variability be-
tween corpora regarding what constitutes a word
could potentially skew results. As such, it is envi-
sioned that the tokenisation method presented here
will allow for a wider variety of NLP techniques to
be applied across the Old Irish texts which already
utilise it than would have been possible before. The
intention for this paper is that it can act as a refer-
ence for those who may wish to tokenise corpora of
Early Irish text in the future, and thereby contribute
to the lexical standardisation of Early Irish text re-
sources. Ultimately, if this or a comparable tokeni-
sation standard were to become widely adopted by
Old Irish text repositories, it is expected that this
would not only bolster ongoing linguistic research,
but that it could also support new areas of investi-
gation which require more standardised datasets.
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Appendix

A Unproblematic Parts-of-speech for
Tokenisation of Old Irish

B Problematic Parts-of-speech for

Tokenisation of Old Irish

[ Word Type | Examples | UD POS |
in, ind, inna, a,
H Word Type ‘ Examples ‘ UD POS ‘ The Article la sin, la ssa, co ssind, DET
becc, beccaib, do nd, do naib
Adjectives lugu, lugimen, ADJ ocus, acht, cia, md, ara,
dian, dénithir, déniu, “cen mitha”,
sen tintid, is siniu ar nd, a nna, ol ni, ma nip, CCONJ
Adverbs trd, nammd, iarum ADV Conjunctions | ce ni d fil, dia cairigther, OR
Anaphoric do Suidiu, ol suide, co naccae, co ndom accae, SCONJ
P amal Sodain, PRON co ndid tuctis,
Pronouns . . .
as beir side ci d, ci so, ma d, ma so
Conjugating . Emphatic sa, siu, som,
i, ass, dam, lemm, occaib ADP . , PRON
Prepositions Suffixes mei sse, a thu su, hé som
icti int i, i Independent
DEIC.th z.nttJ fo}rsna ’hi PART P mé, hé, ed, sni,
Particle inna hi, a ni siu Personal . . PRON
. mei sse, a thu su, hé som
Demonstrative . Pronouns
Particl S0, sin PART cia, cid, cesi,
articles i Interrogative | . 7 7
Nouns fer, fir, feraib NOUN Pronouns ci de, ¢ indas on, PRON
Numerals tri, téoraib NUM ¢i pad, cia bed
Numeric P . mo, do, a,
5 ; ossessive
Particle a den, a cethir, a secht PART Pronouns m Sinur, i mm eicndarcus, PRON
Vocative ) i t chéimthecht
. d fir, a chéiliu, a romanu PART @ do. la. oc
Particle Prepositions T ADP

Table 2
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a sind, do nd, la sin, oc ind

Table 3




C Tokenisation of the Old Irish Verb and

Copula

D Tokenisation of Elements of the Old
Irish Verbal Complex

[ Word Type |

Examples

UD POS |

H Word Type

Examples

UD POS

The Verb

gaibid, biru, caraimm,

at td, fo gaib, as biur,

ni gaib, ni biur, ni caraimm
ni fil, ni fagaib, ni epur,

ni mfil, f a ngaib, a t biur,
nis nEaib, no b caraimm
in dam biur,

ad cruth cdin cichither,

no m choimmdiu coima

VERB

The Copula

am, at, is, ammi, adi, it,
bid, as, ata,

nita, ni, nitad,

nacham, ndch, nachib,

ce so, cia o, ma so,

mad, cid, co ndid,

a mtar, cia bed, ci pad,
rop, robbu,

amal nonda, amal nondad,
amal nondan, ce notad

AUX

Table 4
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The Augment
(ro, ad, com)

for ru m chennad sa,

amal ro n gab,

rosechestar, rotoltanaigestar,
as rubart, im ruidbet

do rochuirsemmar,

ni roimdibed, ni roscribad,
ni torgaitha, in ruchumsan
fo da rorcenn,

ni m thorgaith,

con acab, con abbong

con ascar, fris comorg,

do comrig

PART
OR
VERB

Conjunct
Particles

ni léici, ni tuit, ni fiiasna,
in foircnea, in naccai,

in ndd fail

ni m léici, ni t accai, ni tuit,
ni s fiiasna, ni b ben,

nach am dermainte,

ar nach it rindarpither,

in ndom [éici, in ndot accai,
in ndid tuit, in nda fiiasna
in ndob ben

PART

Infixed
Pronouns

a tom chi, a tot beir,

d a mbeir, fo s ngaib,

at chi, a tonn beir,

do b beir, fo s ngaib,

no m chara, no t ben,

n a cualae, ni s naccai,

ni chara, ni n ben,

ndch ib ciialae, in da accai

PRON

Initial
Preverbs

DEUTEROTONIC

ad ci, do beir,f£ gaib,
du airngir,

a tot chi, d a beir,

Jo m gaib, do b airngir,

PROTOTONIC

ni accai, ni tabair, ni fagaib,
ni tairngir,

ni t accai, ni tabair,
ni m fagaib, ni b tairngir

PART
OR
VERB

Relative
Particle

ara, dia, hua, lasa, oca

PART

Suffixed
Pronouns

beirth i, léicsi us, guidm it

PRON

Verbal
Particle
(no/nu)

no bed, no berinn,

no léicthea, no marbthae,
no m chara, n a cara,

no b cara, no da deligedar,
no nda failsigetar,

ce nu d sluindi

PART

Table 5
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