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Abstract: The grammatical description of Old English lacks complete and systematic lemmatization, which hinders Natural
Language Processing studies in this language, as they strongly rely on the existence of large, annotated corpora. Moreover,
the inflectional features of Old English preclude token-based automatic lemmatization. Therefore, specifically goal-oriented
applications must be developed to account for the automatic lemmatization of specific variable categories. This article designs
an automatic lemmatizer within the framework of Morphological Generation to address the type-based lemmatization of Old
English class V strong verbs (L-Y). The lemmatizer is implemented with rules that account for inflectional, derivational and
morphophonological variation. The generated forms are compared with the most relevant corpora of Old English for validation
before being assigned a lemma. The lemmatizer is successful in supplying form-lemma associations not yet accounted for in the
literature, and in identifying mismatches and areas for manual revision.
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1. AIMS, RELEVANCE AND SCOPE

This article takes issue with the automatic generation and lemmatization of inflectional forms for Old English
(hereafter OE). More specifically, its aim is to design and implement an automatic lemmatizer of OE Class V strong
verbs (L-Y) based on the Morphological Generation and assess its accuracy.

While there has been much philological and lexicographical discussion on the morphological development of
OE, there have not been parallel advances in the computational study of the language. Apart from the digitized
versions of the Dictionary of Old English Corpus —henceforth DOEC- (Healey et al., 2004) and The York-Toronto-
Helsinki Parsed Corpus of Old English Prose —hereafter YCOE- (Taylor et al., 2003); the online versions of the
Dictionary of Old English -henceforth DOE- (Healey et al., 2018) and of An Anglo-Saxon Dictionary (Tichy & Rocek,
2019); and the series of studies (Mateo Mendaza, 2016; Novo Urraca, 2016; Martin Arista & Ojanguren Lopez,
2018; Vea Escarza, 2018; or Vazquez Gonzalez & Barddal, 2019) based on the knowledge base The Grid (Martin
Arista, 2013), not many advances have been made in computer-based studies of OE, at a time when Natural
Language Processing (NLP) approaches are becoming central to linguistic analysis.

Within NLP, Natural Language Generation (NLG) is the subfield of computational linguistics that deals with the
the development of computer sytems that are able to generate understandable texts in human language is. These
systems produce texts “from some underlying non-linguistic representation of information” (Reiter & Dale, 1997:1).
For so doing, computers need to be trained and supplied with vast amounts of linguistic data. Such training is
the domain of interest of Natural Language Understanding (NLU) which may have different approaches, including
Conceptual Dependency (Schank, 1972); Naive Semantics (Dahlgren, 1988); Commonsense Reasoning (Mueller,
2014) or neural networks (Liu et al., 2015).

There are several reasons that preclude NLU and NLG of OE. First, the dearth of textual material. The extant
OE word stock is limited to the data stored in the DOEC, -3,000,000 words in approximately 3,000 texts. Partial
corpora of OE include the YCOE -1,500,000 words—; the Helsinki Corpus of English texts (Rissanen et al., 2001)
-300,000 words— and the York-Helsinki Parsed Corpus of Old English Poetry (Pintzuk & Plug, 2001) —=70,000 words.
Second, the lack of a lemmatization standard. The cited corpora are not lemmatized, and only the York-Helsinki
corpora offer linguistic metadata, including morphological tagging and syntactic parsing. On its part, textual
editions with glossaries and traditional dictionaries like Bosworth and Toller’s (1973) An Anglo-Saxon Dictionary,
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or Clark Hall’s (1996) A Concise Anglo-Saxon Dictionary show variation and inconsistencies as regards lemma
assignment, with spelling variation and cross-referencing standing out as the major issues. The DOE by Healey
et al. (2018), offers a more systematic approach to lemma selection, and displays lists of attested forms associated
to a lemma. However, at present, it has only been published up to the letter I. The only lemmatized corpus of
OE published so far is Javier Martin Arista et al.’s (2021) An open access annotated parallel corpus Old English-
English. This resource provides glosses, translation and lemma for a selection of OE texts. However, the published
version only accounts for 110,000 word tokens. Third, the overlapping of spelling forms and the coalescence of
several morphophonological evolutions which give way to formally ambiguous forms which limit the possibilities
for machine training.

Notwithstanding these limitations, Hedderich et al. (2021) survey several models to account for NLP in
contexts with low-resource settings as the one just described. Among the cited procedures they include Distant
or Weak Supervision (Craven & Kumlien, 1999), which uses unlabelled text to which labels might be added. The
corresponding labels are obtained through a (semi-)automatic process from an external source of information i.e.
knowledge bases or dictionaries. While distant supervision has traditionally been used for Relation Extraction (RE)
(Hoffman et al., 2011), it has also been used for automatic annotation, thus, Li et al. (2012) on Part-of-Speech
(POS) tagging.

To the best of my knowledge, just a handful of works have been published dealing with the automatic
lemmatization of OE and none has used Weak Supervision models. Metola Rodriguez (2015, 2017), Tio Saenz
(2019) and Garcia Fernandez (2020) have tackled the lemmatization of strong verbs, weak verbs, and anomalous
and contracted verbs respectively. While differing in the methodological approaches due to the particular features
of each verb class and in the scope of their research, these authors develop semi-automatic search systems to
identify potential verb forms in the corpus. The retrieved data are manually supervised and compared with the
existing dictionaries and corpora for validation and correction, thus contributing to the improvement of the search
system and the increase of the degree of accuracy. Hamdoun Bghiyel (2020) has explored the lemmatization of the
comparative and superlative degrees of the adverbs filed in the YCOE, while Novo Urraca and Ojanguren Lépez
(2018) have incorporated lemma assignment to the YCOE syntactic analysis. All these works are based upon the
knowledge base The Grid (Martin Arista, 2013), which is formed by the lexical database Nerthus, a dictionary of
Old English storing ca. 30,000 files; the dictionary database Freya (ca. 35,000 files), which provides information
on secondary source indexing; the database of primary sources Idunn, which keeps at least one digitized file of
each Old English text along with glossaries and translations; Rindr, an interface based on a concordance and an
index of all the major corpora of Old English; and the lemmatizer Norna (ca. 190,000 files), based on an indexed
concordance of the DOEC.

Against the background described, this article develops a Weak Supervision Model that can provide a label
(lemma) for each of the types (abstract form) of the word tokens (textual occurrences) identified in either the DOEC
or the YCOE. Automatic annotation may range from simple text string matching to the elaboration of complex
pipelines. | shall follow the former approach in this research. However, given the current state of description of
OE, there is no complete and reliable external source from which an exhaustive list of inflectional forms can be
obtained. Thus, | have opted for developing a tool within the framework of Morphological Generation (MG) to create
a set of word forms subject to being labelled with a Class V strong verb lemma. MG is “the task of producing the
appropriate inflected form of a lemma in a given textual context and according to some morphological features”
(Ferrés et al., 2017:110). Figure 1 shows an example of MG in OE. The lemma picgan ‘to take, receive’, inflected for
person (second), number (singular), tense (preterite), mode (indicative), with breaking of the stem vowel generates
the inflected form peage ‘you took’.

Lemma

Picgan

Inflection Morphological Inflected form
Person: 2nd —_— — 5| peage
Number: Singular Generation

Tense: Preterite
Mode: Indicative

Figure 1. Morphological generation of the OE verb picgan.
The MG Lemmatizer is able to (i) generate inflectional forms and apply morphophonological variations at

inflectional ending and word stem levels; (ii) derive complex forms from simplex inflections; (iii) compare the
generated forms with the selected corpora and (iv) assign lemma when a match is found.
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The scope of the research is limited to Class V strong verb beginning with the letters L-Y excluding the
contracted verbs therein included. The strong verb category has been chosen for its predominant position in
the lexical creation of OE as Kastovsky (1992) and Martin Arista (2012), among others, remark. Class V has been
selected for the a priori stable character of the vocalic changes that define it. The alphabetical limit is imposed by
the current state of publication of the DOE.

The remainder of the article is organized as follows. Section 2 offers an overview of the OE strong verb system
with an emphasis on Class V and lists the verbs selected for analysis. Section 3 describes the methodological
steps followed in each of the stages of the lemmatization process. The results are offered in section 4 along with
a discussion on the advances and limits of MG automatic lemmatization. To round off, Section 5 presents some
conclusions and advances promising paths to be explored in future research.

2. THE OE STRONG VERB SYSTEM: AN OVERVIEW

The OE strong verb system is characterized by the existence of seven classes organized around the changes
in the stem vowel in the different verb forms and the retention of inflectional endings. Vowel changes are grouped
in four different grades, namely the infinitive grade for the present tense (vowel 1); the preterite 1 grade for the
1st and 3 singular forms (vowel 2); the preterite 2 grade, for the other forms of the preterite (vowel 3) and the
past participle grade (vowel 4). Each combination of these four grades constitutes an ablaut or gradation pattern.
Figure 2 summarizes the traditional classification of OE verbs.

Class Vowel 1 Vowel 2 Vowel 3 Vowel 4 Translation
| ridan rad ridon geriden ‘ride’

1] créopan créap crupon gecropen ‘creep’
Illa bindan band bundon gebunden ‘bind’
b weorpan wearp wurpon geworpen ‘cast’
Illc helpan healp hulpon geholpen ‘help’

\Y stelan stael steelon gestolen ‘steal’

\ sprecan spraec spraecon gesprecen ‘speak’
\ faran for foron gefaren ‘travel’
Vila hatan hét héton Gehaten ‘be named’
Vilb healdan heold héoldon gehealden ‘hold’

Figure 2. The traditional classification of OE strong verbs (adapted from von Mengden, 2011).

The first six classes evolve from the earlier Indo-European ablaut series. These apophonic changes conveyed
morphological significance associated to particular stress patterns. Eventually, they came to be the only
morphological marker when stress shifts ceased to be productive. The reconstructed Proto-Germanic class V
ablaut system (Mailhammer, 2007) is presented in Figure 3.

Class ablaut pattern root vowel 1 vowel 2 vowel3 vowel 4
V e-a-é-e CvC CeC CaC CeC CuC

Figure 3. Proto-Germanic class V ablaut pattern (adapted from Mailhammer, 2007).

The seventh class is formed by a group of reduplicating verbs. These verbs duplicated part of their stem when
inflected for perfective forms. When the duplicated syllable was lost in Northwest Germanic dialects, these verbs
still displayed a stem vowel distribution that paralleled that of the ablauting verbs —a generalized *a/*e alternation—
and eventually became part of the strong verb system (Adamczyk, 2002:26).

All in all, the traditional classification in seven classes of the OE strong system is widely accepted. In von
Mengden’s (2011:123-124) words:

The strong verbs of Old English with their classification into seven classes and their categorisation according to

‘ablaut vowels’, have constituted one of the most established and, so it seems, least disputed sections of the
grammatical description of Old English.
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Levin (1964), Laing & Lass (2010) and von Mengden (2011) make claims against this historical classification
and attempt to postulate a different representation. Von Mengden’s (2011) approach aims at incorporating the
i-mutated vowel of the 2™ and 3 persons into the system under the label vowel 1’ or 5, on the basis that such
apophonic variation conveys morphological meaning. Figure 4 shows this model.

Class 1 (inf.) 1" or5 2 (pret. 1) 3 (pret. 2) 4 (past part.) Translation
\' sprec-an spric-p spreec Sspraec-on  ge-sprec-en ‘speak’

Figure 4. von Mengden’s (2011) class V strong verbs with apophonic variants.

Its part, Levin (1964) postulates a system based on a fully synchronic analysis which takes the vocalism of the
preterit as the ruling criterion. With such premises, Levin (1964:59) establishes a 28-class system which rearranges
verbs into a completely new classification. Thus, he establishes a fourth class with four different subclasses, as
shown by Figure 5.

Class Gradation Vowel 1 Vowel 2 Vowel 3 Vowel 4 Translation
4a e-x-2-0 beran beer b&ron (ge)boren ‘bear’
4b e-2-&-e metan meet meeton (ge)meten ‘measure’
4c €o-ea-&-e séon seah sa&egon (ge)segen ‘see’
4d i-ee-2-e biddan baed baedon (ge)beden ‘pray’

Figure 5. Levin’s (1964) class 4 strong verbs.

Whereas Levin’s (1964) 4a class corresponds to the traditional class IV, classes 4b-d group those verbs that are
historically considered class V. Thus, 4b groups verbs that follow the standard gradation; 4c the contracted verbs;
and 4d those class V verbs with a modified infinitive vowel, which, furthermore, present weak present paradigms.

Laing and Lass (2010) argue against the standard gradation patterns in classes IV and V claiming that an
infinitive vocalism éo should be postulated in view of the data obtained from Kuhn’s (1965) Vespasian Psalter. Such
vocalism corresponds to the analogical extension of the vocalic mutation e>eo produced by u-mutation when e is
followed by a back vowel, as in the present indicative plural form sprecad > spreocad.

For the purpose of this research, | shall stick to the historical classification for several reasons. First, the presence
of i-mutated vocalisms does not rule out the existence of older, unmutated forms. Second, the distinctions put
forward by Levin (1964) do not apply in this research. On the one hand, contracted verbs fall out of scope. On the
other, once implemented with the lemma and the basic inflection, the MG lemmatizer follows a strict sequence of
rules. This means that strong verbs with weak present or preterite paradigms are treated as fully strong verbs. This
allows potential research on the development of weak forms on a contextual basis. Third, the set of rules developed
for generating vocalic and consonantal mutations (Section 3.2) include the analogical extension of u-mutation to
the present system. Therefore, the generation of mutated and non-mutated inflectional forms maximizes data
retrieval and does not restrict the findings to one specific dialect or text.

As it stands, following the premises stated in Section 1, which include limiting the scope of the research to the
letters not yet published by the DOE and the exclusion of contracted verbs, the following verbs have been chosen
from Martin Arista et al’s (2021) list of lemmas: lesan ‘gather’, licgan ‘lie’, metan ‘mete’, nesan ‘escape’, recan
‘proceed hastily’, repan ‘reap’, screpan ‘scrape’, sittan ‘sit’, sprecan ‘speak’, stecan ‘stick’, swefan ‘sleep’, tredan
‘tread’, picgan ‘take’, wefan ‘weave’, wegan ‘carry’ and wrecan ‘drive’.

3. METHODOLOGICAL PROCEDURE

This section describes the different steps taken to develop the specific set of MG rules to be implemented
in the lemmatizer with the following organization. 3.1 describes the MG rules addressed at inflectional endings.
3.2 addresses the rules accounting for word-internal mutations. 3.3 tackles the creation of derived forms. To round
off 3.4 describes the automation of the attestation of forms.

3.1 MG of class V verbs: Inflection

The selected verbs described in section 2 are inflected for infinitive, present indicative (person and number),
preterite indicative (person and number), present subjunctive (number), preterite subjunctive (number), inflected
infinitive, present participle, past participle and imperative (number). These paradigms are reconstructed on the
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basis of well-attested inflectional patterns, but may include non-attested forms. Further, these initial paradigms do
not account for morphophonological processes of vocalic alternation, syncopation, assimilation or simplification
of consonant groups. They constitute, however, an initial schema upon which MG rules can operate to generate
forms showing diachronic modifications, including assimilations and weakening of consonants and weakening
and elision of vowels in unaccented position, which affect inflectional endings, and consonant changes resulting
from the application of Verner’s rule, which affect the stem. The inflection of sittan ‘to sit’ is illustrated in (1).

1)

Infinitive sittan Pres. subj. (sg.) sitte
Inflected Infinitive sittenne Pres. subj. (pl.) sitten

Pres. ind. (15t sg) sitte Pret. subj. (sg.) seette

Pres. ind. (2 sg.) sittest Pret. subj. (pl.) seetten
Pres. ind. (3 sg) sittep/sitted Pres. part. sittend
Pres. ind. (pl.) sittap/sittad Past part. setten

Pret. ind. (15/3 sg.) sitt Imperative (sg.) sitt

Pret. ind. (2™ sg.) seette Imperative (pl.) sittap/sittad
Pret. ind. (pl.) seetton

Two aspects deserve comment here. First, the limited inflectional system of OE strong verbs gives rise to
the formation of formally ambiguous forms within the paradigm. As the goal of this article is to tackle type-base
lemmatization, the morphological tagging of the inflected forms is of little importance. Duplicated forms will be
deleted in a later stage (see Section 3.3). Second, forms containing the spelling <p> are also inflected with the
spelling <8> to maximise their attestation. Thus, the pair sittap, sittad.

From the paradigm given in (1), alternating and mutated forms are generated. In a first step, rules are designed
to account for diachronic and diatopic variation of inflectional endings. To codify these rules, | draw on Campbell
(1987:299-300), whose account of the most common changes is given in (2).

@

a. -e>-z/-0/-u

b. -est> -ist
-est > -st
-dst > tst > -st
-pst > -sst > -st
-ps > -ts
-ngst > -ncst
-gst > -hst > -xt

c. -ep>-ip
-ep > -p
-ep/-ip > -et/-it
-et/-it > t
-tp/-dp > tt
-tt > -t
-sp > -st
-gb > hp
-ngp > -ncp
-pp >t

d. -on>-an>-un

e. -enne > -anne > -onne
f. -end>-and > -ind

g. -en>-in>-gn

(2a, b, c) display changes in the present indicative 1st, 2nd, and 3rd person singular, respectively; (2d) shows
changes in the preterite indicative plural form; (2e) exemplifies changes in the inflected infinitive ending while (2f)
shows changes in the present participle. Finally, (2g) accounts for changes in the past participle ending.
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The non-finite forms, that is, the infinitive, the present participle and the past participle of the OE verb paradigm
can be inflected. The inflected infinitive has been accounted for in (1). To generate the inflected forms of the
participles, the endings -@; -ne; -es; -um; -e; -ra; -u; -re; -a; -an; -ena have been attached to the basic forms,
following Campbel (1987: 266-272).

3.2 MG of class V verbs: Mutation

This subsection presents the rules designed to account for the mutated forms which deviate from those given in
(2). These rules include the generation of i-mutated forms in the 2" and 3" persons singular of the present indicative,
and other changes caused by the phonological environments as u-mutation, breaking, analogical extensions and
the effects of Verner’s law. Empirical evidence supporting these rules comes from Campbell (1987:313), Krygier
(1994:52) and Laing and Lass (2010:146). Figure 6 summarizes the rules implemented in this study.

Rule No. Rule Description

Rule #1 -e- > -i- in 2" and 3" person singular (i-mutation)
Rule #2 -i- > -y- in 2" and 3 person singular

Rule #3 -e- > -ie- > -after initial g-

Rule #4 -e- > -eo- in present indicative (u-mutation)
Rule #5 -e0- > -ea- - in present indicative

Rule #6 Extension of -eo- to the present system

Rule #7 Extension of -ea- to the present system

Rule #8 -e- > -a- in the present system

Rule #9 -e- > -oe- after -w-

Rule #10 -g&e- > -e- in preterit system

Rule #11 -ae- > -ea- in preterit forms (breaking)

Rule #12 -ae- > -a- in preterit forms before /G/-/x/

Rule #13 -g- > -h- in final position

Rule #14 -e- > -0- in past participle

Rule #15 -e- > -oe in past participle

Rule #16 -p- > -d- (Verner’s law)

Rule #17 -s- > -r- in pret. Pl. and past part.(Verner’s law)
Rule #18 spr-> sp-

Figure 6. Rule implementation for class V stem mutations.

While rules #3 and #16 apply to other class V verbs, they do not apply to any of the verbs selected for
this research. Furthermore, according to Krygier (1994:52) and Campbell (1987:313) the rhotacism generated by
Verner’s law is not operative in fnesan ‘breathe hard’, lesan ‘gather’, nesan ‘escape’, which extend the spirant
sound to the whole paradigm. Nevertheless, Rule #17 has been generated by analogy with other verb classes —
thus, class Il ceosan-ceas-curon-coren ‘to choose’- to maximize data retrieval.

3.3 MG of class V verbs: Derivation

After the implementation of the inflectional rules that generate the inflectional forms of the simplex verbs, | shall
turn to the description of the process followed to generate their morphologically complex counterparts. For so
doing, preverbal elements need to be attached to the simplex forms. The collection of preverbal items includes
those elements L-Y described in Metola Rodriguez (2015) and Garcia Fernandez (2020). To these, | add the prefix
ge- which, despite falling out of the alphabetical scope of this research, participates in the formation of participial
forms. Given that the selected preverbal elements are subject to spelling variation and that the research is type-
based, they have been arranged in canonical (lemma) and non-canonical forms. When at stake, the grapheme
<p> has been chosen as canonical. (3) lists the selected preverbal lemmas (in bold) along with their alternative
spellings.

@)

ge-(cg-, g-, ga-, gee-, ge&en-, geer-, gad-, gan-, gar-, ged-, gen-, gem-, ger-, gi-, gif-, gim-, gy-); med-(me-, met-,
mi-, mid-, mid-, mip-, mod-); mis-(miss-, mus-); niper-(neoper-, nioper-, nyper-, nieper-, nipor-, nider neoder-,
nioder-, nyder-, nieder-, nidor-); o-; of-(aef-, af-, off-); ofer-(eofer-, eofor-, ofaer-, ofern-, ofor-, of’-, ofyr-, ouer-,
ouyr-); on-; or-; op-(oep-, 08-, oed-); onweg-(anweg-, aweg-, unweg-); riht-(reht-, reoht-, rieht-, ryht-); sam-; sin-;
sub-; to-; twi-(twig-, twy-); pri-(bry-, prie-, &ri-, dry-, drie-); purh-(borh-, durh-, dorh-); un-; under-(und-, undern-,
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ynder-); up-(upp-); ut-(utt-, vt-); up-(ud-); wan-; wip-(wid-); wiper-(wipere-, wipyr-, wider-, widere-, widyr-); ymb-
(ym-, ymbe-, emb-, embe-, eme-, imb-)

Once all the forms have been generated, they are searched for duplicated generations. Whenever several
formally ambiguous generations share the same lemma, instances are reduced to just one occurrence. However,
if two or more identical forms are generated in different paradigms, they are kept, so that the assignment of
competing lemmas is guaranteed. Disambiguation would come from contextual analysis if the generated form was
attested in the corpora. Compare the cases in (4).

(4)
nesan > nesad (pres. ind. pl. ); nesan > nesad (imp. pl)
miswefan > misswefend (pres. part.); misswefan > misswefend (pres. part.)

The forms in 6a are simplified to just one occurrence, while the two instances of miswefend in 6b are maintained,
associated to the lemmas miswefan and misswefan respectively.

3.4 Automatic attestation of generated forms

The final step involves the attestation of the generated forms in the selected corpora. This is done on an
automatic basis through the comparison of the forms provided by the lemmatizer with an indexed version of both
corpora. The index of the DOEC (Healey et al., 2004) has been obtained from the concorded version of the corpus
filed in the knowledge base The Grid (Martin Arista, 2013). As for the YCOE (Taylor et al., 2003), those forms having
a verbal POS —part of speech- tag have been extracted (see Appendix 1 for an exhaustive listing of POS labels
and their meaning).

To summarise, three lists of words have now been compiled; the MG set, the DOEC index and the YCOE
group of verbal forms. Each of these sets is filed in a separate database with different field structures. The MG
database includes a field for the generated form (Inflectional form), a field for the lemma from which the form has
been generated (Class V Lemma), a field to check attestation in the DOEC (DOEC attestation), a field to check
attestation in the YCOE (YCOE attestation), and a field for the YCOE POS (YCOE_verb_tags) if the form is attested
in the YCOE. The DOEC database displays a field for the indexed form in the DOEC (ConcTerm), a field for the text
before the concorded term (Prefield), and a field for the text following the concorded term (Postfield). The YCOE
database shows a field for the inflectional form in the YCOE (YCOE_verbal_form) and up to five fields for the POS
tags (YCOE_verbal_tag1...5). Figure 7 offers an overview of the three databases.

Inflectional form  licgan Class VLemma licgan
DOEC_attestation > YES NO
YCOE_attestation X YES NO

YCOE_Verb_Tags VB

VBPS
Prefield Conc_Term Postfield

beam pe bid on dinum eagan? Ne maeg se langa beam [licgan on pinum eagan, ac se beam getacnad pa teonfullan
gecyrran to Egipta lande, paet we on éam lande ne licgan ofslagene, ne ure wif and cild ne wurdon gehergod

e eard pe eow swa mislicad, and eowre lic sceolon licgan baeftan him on 8ysum westene for eower unrihtwisny
i inn eenne his burdena. And se afunde his hlaford licgan heafodleasne and he pa mid wanunge wende ut

et hine arisan and hine gereordian. He geseah paer licgan znne snawhwitne focan, and an lytel fat ful waster
|wura naes forod; and he forlet hi sona swa samcuce licgan , forbampe witan cwaedon past nan cwellere ne sceold
ewylde swa eadelice. Hwaet wille we leng don buton licgan ealle aet his arwurdum cneowum, and eadmodlice bid
YCOE _verbal... YCOE_verbal_tag1 |YCOE_verbal tag 2 YCOE verbal tag3 YCOE verbal_tag 4 YCOE _verbal_tag 5
licgan vB VBPS

licganne vBAD

licgad VBPI

licgap VBPI

licge VBP VBPS

licgean VB

licgead VBPI

licgendan VAGND VAGAG VAGAN

Figure 7. A view of the form licgan in the MG, DOEC and YCOE databases.

The fields Inflectional form, ConcTerm, and YCOE_verbal_form, are related to one another, thus accounting
for the automatic attestation of the generated forms. If there is a spelling coincidence between the generated
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form filed in Inflectional form and a corpus occurrences filed either in ConcTerm and/or in YCOE_verbal_form,
the corresponding DOEC_attestation and/or YCOE_attestation fields (YES) are activated. Figure 8 shows these
relationships.

2YCOE =l
»YCOE_verbal_form

YCOE_verbal_form
YCOE_verbal_tag 1
YCOE_verbal_tag 2
=] YCOE_verbal_tag 3
YCOE_verbal_tag 4
YCOE_verbal_tag 5

aMorphological Gen... 8
| Inflectional form °

Inflectional form

Class V Lemma

DOEC_attestation [=]

YCOE_attestation

YCOE_Verb_Tags

2DOEC =l

=Conc_Term
Prefield

Conc_Term
Postfield

Figure 8. Relational interface of the MG, DOEC, and YCOE databases.

Section 4 below offers a general view of the results obtained and discusses the advances and limitations of
the proposed method.

4. RESULTS AND DISCUSSION

The application of the methodological procedure described above provides the following results. The lemmatizer
generates some 703,873 forms of which 1,098 are attested in the corpora. These forms belong in 119 lemmas. By
corpus, the data shows the following distribution: 575 forms are attested only in the DOEC, corresponding to 106
different lemmas; 514 forms are attested in both corpora assigned 63 distinct lemmas; finally, 9 forms belonging
in 6 lemmas have been attested only in the YCOE. Table 1 summarizes this data.

Table 1. Attested forms and assigned lemmas in the corpora.

Corpus Attestations Lemmas
DOEC 575 (52.36%) 106
DOEC & YCOE 514 (46.81) 63
YCOE 9 (0.81%) 6
Total 1,098 119*

*The figure shows different lemmas only.

As seen in Table 1, more than half of the attestations are found in the DOEC alone, which calls for further
analysis to confirm the verbal nature of each occurrence of the attested form. However such a token-based
analysis lies out of the scope of this work.

The complete list of the attested inflected forms by corpus and lemma is given in Appendix 2. The list of
lemmas assigned by the lemmatizer is offered in (5).
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gelesan, gelicgan, gemetan, genesan, gerecan, gerepan, gescrepan, gesittan, gesprecan, getredan, gepicgan,
gewefan, gewegan, gewrecan, lesan, licgan, medlesan, medmetan, mednesan, medrecan, medsittan, medsprecan,
medstecan, medwegan, metan, mislesan, misrecan, missprecan, mispicgan, nesan, oferlicgan, ofermetan, ofersittan,
ofersprecan, ofertredan, oferpicgan, oferwegan, oferwrecan, oflesan, oflicgan, ofnesan, ofsittan, oftredan, olesan,
onesan, onlesan, onlicgan, onsittan, onsprecan, onpicgan, onwegan, onwrecan, orepan, orlesan, orlicgan, ormetan,
ornesan, orwegan, osittan, owefan, oppicgan, recan, repan, rihtlicgan, rihtnesan, rihtrecan, rihtwegan, screpan,
sinnesan, sintredan, sittan, sprecan, swefan, tolesan, tolicgan, tometan, tosittan, tosprecan, towegan, towrecan,
tredan, twisprecan, twiwegan, picgan, prinesan, pburhwrecan, underlesan, underlicgan, undermetan, undernesan,
undersittan, unlesan, unlicgan, unmetan, unnesan, unsprecan, unwegan, unwrecan, uplicgan, uprecan, upwegan,
utlesan, utlicgan, utrecan, utsittan, upbmetan, wanwegan, wefan, wegan, wipermetan, wipersprecan, wiplicgan,
wipbmetan, wipsittan, wipsprecan, wrecan, ymblicgan, ymbsittan and ymbsprecan.

Table 2 displays a quantitative account of the inflectional forms assigned to each of the lemmas in the different
corpora.

Table 2. Attested forms per lemma and corpus.

Lemma DOEC DOEC & YCOE YCOE  Total Lemma DOEC DOEC & YCOE YCOE  Total
gelesan 11 5 0 16 recan 11 20 1 32
gelicgan 5 9 0 14 repan 10 4 0 14
gemetan 12 17 0 29 rihtlicgan 2 0 0 2
genesan 8 5 1 14 rihtnesan 1 0 0 1
gerecan 12 15 0 27 rihtrecan 1 0 0 1
gerepan 4 3 0 7 rihtwegan 1 0 0 1
gescrepan 2 0 0 2 screpan 3 1 0 4
gesittan 27 26 0 53 sinnesan 1 0 0 1
gesprecan 22 14 0 36 sintredan 1 0 0 1
getredan 3 1 0 4 sittan 20 33 0 53
gepicgan 1 11 2 14 Sprecan 26 64 0 90
gewefan 6 2 0 8 swefan 5 9 0 14
gewegan 8 6 0 14 tolesan 8 4 0 12
gewrecan 2 12 0 14 tolicgan 3 3 0 6
lesan 21 11 0 32 tometan 1 0 0 1
licgan 14 27 0 41 tosittan 6 1 0 7
medlesan 3 0 0 3 tosprecan 5 3 0 8
medmetan 1 0 0 1 towegan 0 1 0 1
mednesan 3 0 0 3 towrecan 0 1 0 1
medrecan 1 0 0 1 tredan 17 12 0 29
medsittan 1 1 0 2 twisprecan 6 0 0 6
medsprecan 2 0 0 2 twiwegan 2 0 0 2
medstecan 0 1 0 1 picgan 28 19 2 49
medwegan 2 0 0 2 prinesan 4 0 0 4
metan 20 16 0 36 purhwrecan 0 2 2 4
mislesan 0 1 0 1 underlesan 1 0 0 1
misrecan 0 2 0 2 underlicgan 2 3 0 5
missprecan 1 0 0 1 undermetan 2 0 0 2
mispicgan 0 1 0 1 undernesan 1 0 0 1
nesan 15 8 0 23 undersittan 2 0 0 2
oferlicgan 1 3 0 4 unlesan 1 1 0 2
ofermetan 6 0 0 6 unlicgan 3 0 0 3
ofersittan 4 8 0 12 unmetan 4 0 0 4
ofersprecan 4 0 0 4 unnesan 1 0 0 1
ofertredan 3 1 0 4 unsprecan 3 0 0 3
oferpicgan 0 3 1 4 unwegan 1 0 0 1
oferwegan 3 0 0 3 unwrecan 1 0 0 1
oferwrecan 2 0 0 2 uplicgan 2 0 0 2
oflesan 0 1 0 1 uprecan 1 0 0 1
oflicgan 2 3 0 5 upwegan 2 1 0 3
ofnesan 2 0 0 2 utlesan 1 0 0 1
ofsittan 5 14 0 19 utlicgan 4 0 0 4
oftredan 2 5 0 7 0 1 0 1

utrecan
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Lemma DOEC DOEC & YCOE YCOE  Total Lemma DOEC DOEC & YCOE YCOE Total
olesan 1 0 0 1 utsittan 1 0 0 1
onesan 1 0 0 1 upbmetan 1 0 0 1
onlesan 4 3 0 7 wanwegan 2 0 0 2
onlicgan 8 4 0 12 wefan 13 5 0 18
onsittan 9 11 0 20 wegan 24 17 0 41
onsprecan 5 1 0 6 wipermetan 3 0 0 3
onpicgan 0 3 0 3 wipersprecan 2 0 0 2
onwegan 3 0 0 3 wiplicgan 1 1 0

onwrecan 0 1 0 1 wipmetan 6 5 0 11
orepan 1 0 0 1 wipsittan 3 1 0 4
orlesan 1 0 0 1 wipsprecan 4 5 0 9
orlicgan 2 0 0 2 wrecan 17 19 0 36
ormetan 8 0 0 8 ymblicgan 1 1 0 2
ornesan 1 0 0 1 ymbsittan 10 20 0 30
orwegan 1 0 0 1 ymbsprecan 5 2 0 7
osittan 1 0 0 1 Total 575 514 9 1,098
owefan 1 0 0 1

As can be seen in Table 2, the lemmas with the biggest number of attested forms are sprecan ‘speak’ (90 forms),
gesittan ‘sit’ (53 forms) and picgan ‘take, receive’ (49 forms). By corpus, the same verbs show the highest form-
lemma ratio in those occurrences only attested in the DOEC, with picgan displaying 28 forms, gesittan 27, and
sprecan 26. As regards the forms attested in both the DOEC and the YCOE, sprecan outstands clearly above the
rest with 64 inflectional forms, followed by sittan ‘sit’ and licgan ‘lie’ with 33 and 27 forms, respectively. As for
those forms identified only in the YCOE, picgan and gepicgan, both meaning, ‘take, receive’ show 2 occurrences
each.

On the qualitative side, each of the 1,098 forms have been assigned a distinct class V lemma, which implies
that the lemmatizer has a 100% accuracy as regards form-lemma association. As was shown in (6), homographic
forms have been generated from the inflection of swefan ‘sleep’ and wefan ‘device’ and the attachment of the
different forms of the prefixes med- and mis-. Nevertheless, none of these formally ambiguous forms has been
attested in the corpora and consequently, no cases of lemma competition have arisen. Although promising, this
data must be handled with care, given the scope of the research, limited to a group of verbs within a single class. It
will be necessary to check the attested forms with forms generated in other strong verb classes. In the remainder
of this section, | shall discuss the accuracy of the lemmatizer as regards both correct lemma assignment and the
attestations of forms.

As for the former topic, the spelling inconsistency of OE may result in an increase of homographs like the ones
just described. The overlapping can arise both intercategorially and intracategorially. In such cases, an automatic
type-based lemmatizing process is not enough, and contextual, token-based lemmatization is needed for
disambiguation. Consider the cases in (6), given with the automatically assigned lemma and potentially competing
lemmas.

©6)
gales (gelesan ~ gal)
nees (nesan ~ nesan)

The form in (6a) may correspond, in principle, to an imperative form of the derived verb gelesan or to the
singular genitive of the neuter noun gal ‘lust, folly’. Two occurrences are attested in the corpus, presented in (7).

7

a. [ChristA,B,C 029000 (1032)]
Hafad eall on him pges pe he on foldan in fyrndagum, godes oppe gales, on his gaeste gehlod, geara
gongum, hafad aetgeedre bu, lic ond sawle.
They shall have all upon them, which they once weighted upon their soul in bygone days, all of the good
and the folly, over the course of the year—they shall hold both together, body and soul. (Hostetter, n.d.a)

b. [Rec 10.6.2 (Dickins-Earle) 000400 (1.8)]
Osbern Hod Pilegrim lalebriht Gesfrei se coc & Pierres se niulier Ailric, & Gales.
Osbern Hod pilgrim; lalebrint Gesfrei, the cook; & Pierres, the wafer-baker; Ailric; & Gales (Dickins
1950:367).
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As can be seen in (7) none of the attested forms corresponds to the lemma gelesan assigned by the lemmatizer.
(7a) shows the expected genitive of gal ‘lust, folly’, while (7b) corresponds to a proper name listed in an account
of witnesses. Similarly, the form naes might be a 1st/3™ person singular of the preterit of nesan ‘be saved from’
or of the contracted negative verb nesan (ne wesan) ‘not be’. There are 910 occurrences of this form in the DOEC
that must be contextually disambiguated. The YCOE only provides the labels (BED) and (BEDI), which means that
all the attestations in that corpus correspond to the contracted verb. Although the process of disambiguation falls
out of scope here, it is worth mentioning at this point that, even if none of the occurrences corresponds to the
proposed lemma, the inflection of the form naes proves necessary to generate the inflected form genees for the
lemma genesan ‘be saved from’ attested in (8).

®8)

[GenA,B 062100 (2018)]

Him pa secg hrade gewat sidian, an gara laf, se da gude genaes, Abraham secan.

Then a man, one survivor of the spear, escaped from the battle, departed journeying hastily and seeking
Abraham (Hostetter, n.d.b)

Regarding the identification of forms, let us compare the attested forms provided by the lemmatizer with
a review of secondary sources indexing OE forms. The exhaustive analysis of the secondary sources stored
in the database Freya retrieve the following fifty-nine forms under the lemma sprecan ‘speak’: speec, spaecan,
spaecd, spaecon, spec, specad, specan, specd, spece, specende, specenne, specon, specst, spraec, spraecan,
spraece, spraecen, spreecon, sprec, sprecad, sprecan, sprecanne, sprecap, sprecd, sprece, spreced, sprecen,
sprecende, sprecene, sprecenne, sprecep, sprecon, sprecst, sprecu, sprecun, sprecb, spreocad, spreocan,
spreocende, spreocendra, spreocu, spricd, spriced, spricest, sprich, sprycd, sprycst, spycd, spaeken, spaeky,
specce, speke, speken, spekinde, sprace, spracon, spreiced, sprice, and spricst. Against this background, the
lemmatizer generates and assesses the identification of the following ninety forms: spaec, spasecan, spaecd, speece,
spaecen, spaecende, spaecenne, spacon, spec, specad, specan, specan, specap, specd, spece, speced, specen,
specende, specene, specenne, specon, specst, specu, spicd, spicb, spraec, spraecad, spraecan, spraecap, spraeco,
spraece, spreecen, spraecend, spraecende, spraeco, spreecon, spraecst, spraecu, spracun, sprec, sprecad, sprecae,
sprecaen, sprecaenne, sprecan, sprecande, sprecanne, sprecap, sprecd, sprece, spreced, sprecen, sprecenan,
sprecend, sprecende, sprecendes, sprecendra, sprecendum, sprecene, sprecenne, sprecest, sprecep, spreco,
sprecon, spreconne, sprecst, sprecu, sprecun, sprecp, spreocad, spreocan, spreocanne, spreocap, spreocende,
spreocendra, spreoco, spreocu, spricd, spriced, spricest, spricep, sprich, sprycd, sprycest, sprycep, sprycst,
sprycp, spycd, spycst, and spycp. Some inconsistencies arise, as the lemmatizer is not able to generate eleven of
the forms accounted for in the literature, while it generates forty-two attested forms not provided in the sources
consulted. Figure 9 summarizes these findings.

Forms not provided by the lemmatizer Forms not found in the literature

spaeken, spaeky, specce, speke, speken, speece, spaecen, spsecende, spacenne, specan,
spekinde, sprace, spracon, spreiced, sprice, specap, speced, specen, specene, specu, spicd,
spricst spicp, spraecad, spraecap, spreecd, spraecend,

spraecende, spreeco, spraecst, spreecu, spraecun,
sprecze, sprecaen, sprecaenne, sprecande,
sprecenan, sprecend, sprecendes, sprecendra,
sprecendum, sprecest, spreco, spreconne,
spreocanne, spreocap, spreoco, spricep,
sprycest, sprycep, sprych, spycst, spycb

Figure 9. Comparison with secondary sources.

With respect to those forms not provided by the lemmatizer, there are several reasons to justify their absence.
The forms spaeken, spaeky, specce, speke, speken, spekinde present consonantal spellings not implemented in
the set of rules of the lemmatizer, namely the spelling <k> and the geminated <cc> for <c>. Likewise, the forms
sprace, spracon display an unpredicted preterit 2 vowel <a>. While Rule#11 accounts for the breaking of <ae> into
<ea>, no rule has been developed to account for the retraction of <ae> into <a>. For its part, sprice displays an
extension of the i-mutated vowel of the present 2" and 3 person singular into the 15t person singular. In view of
this data, it might well be worth considering the implementation of these rules into the lemmatizer to account for
these phenomena in other verb forms. Spreiced and spricst are different cases altogether. The former constitutes a
completely unexpected spelling variant, with a dental suffix proper of the inflection of weak verbs, therefore falling
out of the scope of this research. As for spricst, the form has been generated by the lemmatizer, but it has not been
attested in the corpora, as shown by Figure 10.

[@) sv-nc-no | RLyLA Vol. 17 (2022), 143-161

| 153

In Press



Roberto Torre Alonso
Advances in the Automatic lemmatization of Old English: Class V strong verbs (L-Y)

Inflectional form  spricst T o
DOEC _attestation - YES X NO
YCOE _attestation  YES X/ NO

Tag summary

Figure 10. The unattested generation of spricst

With regard to those generated forms not accounted for in the literature, the adequacy of the assigned lemma
is to be proved. Take the examples in (9) as illustration of the accuracy of automatic lemma assignment.

©

a. [Bede 5011900 (6.402.13)]
Da fregn he mec, hwaeder ic wiste hwa daet weere se de to mec spreecende wees.
Then he asked me, whether | knew who it was who was speaking to me (Miller, 1999:179-180).

b. [A HomM 1 (Bel 9) 010000 (191)]
All swa bi <gehwylce> pinge pe heo er cude oder ne cude; heo maeg on hire mode sceawizen ponne heo
hered bi bam specaen; & swa styriende is pe sawle paet heo forbam on slepe ne stild.
Even so in all matters which it knew or did not know of before; when it hears them spoken about, it can
look on them in its mind; and so active is the soul that it does not even rest in sleep (Belfour, 1962:89).

Both attested forms present irregular spellings, either in the stem, like (9a), or in the inflectional ending, like
(9b). The inflectional rules implemented in the database allow for the identification of these non-standard forms
and their correct inclusion in the paradigm of sprecan, thus accounting for the effectiveness of the overall MG
automatic lemmatization process.

4.2 Conclusions

This article has designed and implemented an automatic lemmatizer of OE of class V strong verbs based on
the MG and checked its accuracy. The following conclusions can be drawn.

While in its current state of description OE is not a language suitable for NLP studies, advances can be made in
the direction of speeding and automating lemmatization processes. A lemmatized corpus provides the foundation
upon which NLP may operate. While the features of OE —fragmentary data and spelling irregularity— constitute a
major impediment for a completely automatic lemmatization of the corpus, this article shows that small, target-
oriented applications can be developed to lemmatize specific sub-categories.

Considering the automatic generation of inflected forms, issues arise that call for a lexicographer’s revision
of the contextual occurrences and analysis of lemma assignment. However, even if the form-lemma association
is not always successful, the research proves that type-based lemmatization can largely be automatized. As for
validation, this article proposes a method that allows the automatic identification of the generated forms in the
major corpora of OE, which is per se a remarkable advance for the discipline. As regards accuracy, no lemma
competition has arisen intracategorially, although some generated forms may be in conflict with forms generated in
other lexical classes. The development of class or sub-class specific sets of rules will contribute to highlight these
cases and to reduce manual revision.

Thus, several lines of research have been opened. First, the completion of the analysis of class V strong verbs
L-Y with A-I prefixes. Second, the study of recursively prefixed verbs is yet to be completed. Verbs like upawegan
‘to lift up, support’ have been left out of this research. Third, the study of the verbs A-l, whose results may be

compared with the attested forms provided by DOE. Finally, the analysis might be extended to other strong verb
classes and ultimately to other open lexical classes.

ACKNOWLEDGMENTS

Grant PID2020-119200GB-100 funded by MCIN/AEI/ 10.13039/501100011033

[@) sv-nc-no | RLyLA Vol. 17 (2022), 143-161

| 154

In Press



Roberto Torre Alonso
Advances in the Automatic lemmatization of Old English: Class V strong verbs (L-Y)

REFERENCES

Adamczyk, E. (2002). “Reduplication and the Old English Strong Verbs Class VII”, Studia Anglica Posnaniensia,
38, 23-34.

Belfour, A.O. (1962) [1909]. Twelfth-Century Homilies in MS. Bodley 343. London: Oxford University Press

Bosworth, J. & Toller T.N. (1973) [1898]. An Anglo-Saxon Dictionary. Oxford: Oxford University Press.

Campbell, A. (1987) [1959]. OId English Grammar. Oxford: Oxford University Press.

Clark Hall, J.R. (1996). A Concise Anglo-Saxon Dictionary. Supplement by Herbert D. Merritt. Toronto: University
of Toronto Press.

Craven, M. & Kumlien, J. (1999). “Constructing biological knowledge bases by extracting information from text
sources”, in Proceedings of the Seventh Inter- national Conference on Intelligent Systems for Molecular
Biology, 77-86.

Dahlgren, K. (1988). Naive Semantics for Natural Language Understanding. Boston/Dordrecht/London: Kluwer
Academic Publishers. https://doi.org/10.1007/978-1-4613-1075-4

Dickins, B. (1950). “The Beheaded Manumission in the Exeter Book”, in C. Fox & B. Dickins (eds.) The Early
Cultures of North-West Europe Cambridge: Cambridge University Press, 361-368.

Ferrés, D., AbuRa’ed, A. & Saggion, H. (2017). “Spanish Morphological Generation with Wide-Coverage Lexicons
and Decision Trees”, Procesamiento del Lenguaje Natural, 58, 109-116.

Garcia Fernandez, L. (2020). Lemmatising Old English on a Relational Database. Preterite-Present, Contracteq,
Anomalous and Strong VIl Verbs. Munich: Utzverlag.

Hamdoun Bghiyel, Y. (2020). “The Lemmatization of Old English Comparative Adverbs”, Rael-Revista electronica
de lingdiistica aplicada, 19/2, 1-23. https://doi.org/10.18172/jes.4525

Healey, A. (ed.), Price, J., & Xiang, X. 2004. The Dictionary of Old English Web Corpus. Toronto: Dictionary of Old
English Project, Centre for Medieval Studies, University of Toronto.

Healey, A. (ed.). 2018. The Dictionary of Old English: A to I. Toronto: Dictionary of Old English Project, Centre for
Medieval Studies, University of Toronto.

Hedderich, M.A,, et al. (2021). “A Survey on Recent Approaches for Natural Language Processing in Low-Resource
Scenarios”. In K. Toutanova et al. (eds.) Proceedings of the 2021 Conference of the North American Chapter
of the Association for Computational Linguistics: Human Language Technologies. ACL, 2545-2568.
https://doi.org/10.18653/v1/2021.naacl-main.201

Hoffman, R., Zhang, C., Ling, X., Zettlemoyer, L., & Weld, D.S. (2011). “Knowledge-Based Weak Supervision for
Information Extraction of Overlapping Relations”, in D. Lin, Y. Matsumoto & R. Mihalcea (eds.) Proccedings
of the 49" Annual Meeting of the Association for Computational Linguistics: Human Language Technologies,
541-550.

Hostetter, A.K. (n.d.a). “The Final Judgment (Christ I}, in A.K. Hostetter (ed.) The Old English Narrative Poetry
Project. Available at https://oldenglishpoetry.camden.rutgers.edu/christ-iii/

Hostetter, A.K., (n.d.b). “Genesis A & B”, in A.K. Hostetter (ed.) The OId English Narrative Poetry Project. Available
at https://oldenglishpoetry.camden.rutgers.edu/genesis-ab/

Krygier, M. (1994). The Disintegration of the English Strong Verb System. Frankfurt: Peter Lang.

Laing, M., & Lass, R. (2010). “Raiders of the Lost Archetype: eo in the Strong Verbs of Classes IV and V", Transactions
of the Philological Society, 108/2, 145-163. https://doi.org/10.1111/j.1467-968X.2010.01238.x

Levin, R. (1964). “A Reclassification of the Old English Strong Verbs”, Language, 40, 156-161.
https://doi.org/10.2307/411574

Li, S., Gracg, J., & Taskar, B. (2012). “Wiki-ly Supervised Part-Of-Speech Tagging”, in J.l. Suijii, J. Henderson,
& M. Pasca (eds.) Proceedings of the 2012 Joint Conference on Empirical Methods in Natural Language
Processing and Computational Natural Language Learning. ACL. 1389-1398.

Kastovsky, D. (1992). “Semantics and Vocabulary”, in R. Hogg (ed.), The Cambridge History of the English Language
I: The Beginnings to 1066. Cambridge: Cambridge University Press, 290-408. https://doi.org/10.1017/
CHOL9780521264747.006

Kuhn, S.M. (ed.). (1965). The Vespasian Psalter. Ann Arbor: University of Michigan Press.

Liu, X., Gao, J., He, X., Deng, L., Duh, K., & Wang, Y.Y. (2015). “Representation Learning Using Multi-Task Deep
Neural Networks for Semantic Classification and Information Retrieval”, in R. Mihalcea, J. Chai, & A.
Sarkar (eds.) Proceedings of the 2015 Conference of the North American Chapter of the Association for

Computational Linguistics: Human Language Technologies. ACL, 912-921. https://doi.org/10.3115/v1/
N15-1092

[@) sv-nc-no | RLyLA Vol. 17 (2022), 143-161 | 155

In Press


https://doi.org/10.1007/978-1-4613-1075-4
https://doi.org/10.18172/jes.4525
https://doi.org/10.18653/v1/2021.naacl-main.201
https://oldenglishpoetry.camden.rutgers.edu/christ-iii/
https://oldenglishpoetry.camden.rutgers.edu/genesis-ab/
https://doi.org/10.1111/j.1467-968X.2010.01238.x
https://doi.org/10.2307/411574
https://doi.org/10.1017/CHOL9780521264747.006
https://doi.org/10.1017/CHOL9780521264747.006
https://doi.org/10.3115/v1/N15-1092
https://doi.org/10.3115/v1/N15-1092

Roberto Torre Alonso
Advances in the Automatic lemmatization of Old English: Class V strong verbs (L-Y)

Mailhammer, R. (2007). The Germanic Strong Verbs: Foundation and Development of a New
System. Trends in Linguistics. Studies and Monographs 183. Berlin/New York:de Gruyter.
https://doi.org/10.1515/9783110198782

Martin Arista, J. (2012). “The Old English Prefix ge-: A panchronic reappraisal”, Australian Journal of Linguistics
32/4, 411-433. https://doi.org/10.1080/07268602.2012.744264

Martin Arista, J. 2013. Nerthus. Lexical Database of Old English: From Word-Formation to Meaning Construction.
Research Seminar, School of English, University of Sheffield.

Martin Arista, J. & Ojanguren Lopez A.E. (2018). “Doing Electronic Lexicography of Old English with a Knowledge-
Base.” Workshop delivered at the Consolidated Library of Anglo-Saxon Poetry (CLASP) Project (University
of Oxford).

Martin Arista, J., Dominguez Barragan,S., Garcia Fernandez, L.,Ruiz Narbona, E., Torre Alonso, R., & Vea Escarza,
R. (comp.). (2021). ParCorOEv2. An Open Access Annotated Parallel Corpus Old English-English. Nerthus
Project, Universidad de La Rioja, www.nerthusproject.com.

Mateo Mendaza, R. (2016). “The Old English exponent for the semantic prime MOVE”, Australian Journal of
Linguistics, 34/4, 542-559. https://doi.org/10.1080/07268602.2016.1169976

Metola Rodriguez, D. (2015). Lemmatisation of Old English Strong Verbs on a Lexical Database. Ph.D. dissertation,
University of La Rioja.

Metola Rodriguez, D. (2017). “Strong Verb Lemmas from a Corpus of Old English. Advances and Issues”, Revista
de Lingliistica y Lenguas Aplicadas, 12, 65-76. https://doi.org/10.4995/rlyla.2017.7023

Miller, T. (1999). The OId English Version of Bede'’s Ecclesiastical History of the English People. Cambridge, Ontario:
In parenthesis Publications.

Mueller, E.T. (2014). Commonsense Reasoning: An Event Calculus Based Approach. Morgan Kaufmann.
https://doi.org/10.1016/B978-0-12-801416-5.00002-4

Novo Urraca, C. (2016). “Morphological relatedness and the typology of adjectival formation in Old English2,
Studia Neophilologica, 88/1, 43-55. https://doi.org/10.1080/00393274.2016.1150788

Novo Urraca, C., & Ojanguren Lopez, A.E. (2018). “Lemmatising Treebanks. Corpus Annotation with Knowledge
Bases”, RAEL-Reuvista electronica de Linguistica Aplicada, 17/1, 99-120.

Pintzuk, S., & Plug, L. (2001). The York-Helsinki Parsed Corpus of Old English Poetry. Department of Language and
Linguistic Science, University of York.

Rissanen, M. et al., (comp). (1991). The Helsinki Corpus of English Texts. Department of English, University of
Helsinki.

Reiter, E., & Dale, R. (1997). “Building Applied Natural Language Generation Systems”, Natural Language
Engineering, 3/1, 57-87. https://doi.org/10.1017/S1351324997001502

Schank, R.C. (1972). “Conceptual Dependency: A Theory of Natural Language Understanding”, Cognitive
Psychology, 3/4, 552-631. https://doi.org/10.1016/0010-0285(72)90022-9

Taylor, A. et al. (20083). The York-Toronto-Helsinki Parsed Corpus of Old English Prose. York: University of York.

Tichy, O. & Rocek, M. (2019). Online edition of An Anglo-Saxon Dictionary. Faculty of Arts, Charles University
Prague.

Tio Saenz, M. (2019). The Lemmatisation of Old English Weak Verbs of a Relational Database. Ph.D. dissertation,
University of La Rioja.

Vazquez Gonzdlez, J.G. & Barddal, J. (2019). “Reconstructing the Ditransitive Construction for Proto-
Germanic: Gothic, Old English and Old Norse-Icelandic”, Folia Linguistica Historica, 40/2, 555-620.
https://doi.org/10.1515/flih-2019-0021

Vea Escarza, R. (2018). “Las funciones y categorias de los nombres y adjetivos afijados del inglés antiguo”,
Onomazein, 41, 208-226. https://doi.org/10.7764/onomazein.41.07

von Mengden, F. (2011). “Ablaut or Transfixation? On the Old English Strong Verbs”, in R. Bauer & U. Krischke
(eds.) More than Words: English Lexicography and Lexicology Past and Present. Frankfurt: Lang, 123-139.

[@) sv-nc-no | RLyLA Vol. 17 (2022), 143-161

| 156

In Press


https://doi.org/10.1515/9783110198782
https://doi.org/10.1080/07268602.2012.744264
http://www.nerthusproject.com
https://doi.org/10.1080/07268602.2016.1169976
https://doi.org/10.4995/rlyla.2017.7023
https://doi.org/10.1016/B978-0-12-801416-5.00002-4
https://doi.org/10.1080/00393274.2016.1150788
https://doi.org/10.1017/S1351324997001502
https://doi.org/10.1016/0010-0285(72)90022-9
https://doi.org/10.1515/flih-2019-0021
https://doi.org/10.7764/onomazein.41.07

Roberto Torre Alonso

Advances in the Automatic lemmatization of Old English: Class V strong verbs (L-Y)

APPENDIX 1. YCOE POS VERB TAGS

POS TAG CATEGORY POS TAG CATEGORY
AX Infinitive HVI Have, imperative
AXD Past, ambiguous form HVN Have, past participle (vb. or adj.)
AXDI Past, unambiguous indicative HVN"N  Have, past participle (vb. or adj.). nominative
AXDS Past, nnambiguous subjunctive HVP Have, present. ambiguous form
AXG Present participle HVPI Have, present, unambiguous indicative
AXT Imperative HVPS Have, present, unambignous subjunctive
AXN Past participle (verbal or adjectival) MD Modal, infinitive
AXP Present, ambiguous form MDD Modal, infinitive, inflected
AXPI Present, unambiguous indicative MDD Modal, past, ambiguous form
AXPS Present, unambiguous subjunctive MDDI Modal, past, unambiguous indicative
BAG Present participle MDDS  Modal, past, unambiguous subjunctive
BAG*N  Present participle, nominative MDI Modal, imperative
BE Be. infinitive MDP Modal, present, ambiguous form
BE"D Be. infinitive, dative MDPI Modal, present, unambiguous indicative
BED Be, past, ambiguous form MDPS Modal, present, unambiguous subjunctive
BEDI Be, past, unambiguous indicative VAG Present participle
BEDS Be, past, unambiguous subjunctive VAG"A  Present participle, accusative
BEI Be, imperative VAG"D  Present participle, dative
BEN Be, past participle VAG"G  Presenf participle, genitive
BEN"A  Be, past participle, accusative VAG"I  Present participle, instrumental
BEN"D  Be, past participle, dative VAG"N  Present participle, nominative
BEN"G  Be, past participle, genitive VB Infinitive
BEN"N  Be, past participle, nominative VB"D Infinitive, inflected
BEP Be, present, ambiguous form VBD Past, ambiguous form
BEPH Be, present, ambiguous imp./subj. VBDI Past, unambiguous indicative
BEPI Be, present, unambiguous indicative VBDS Past, unambiguous subjunctive
BEPS Be, present, unambiguous subjunctive VBI Imperative
HAG Have, present participle VBN Past participle (verbal or adjectival)
HAG*A  Have, present participle, accusative VBN™A  Past participle (verbal or adjectival), accusative
HAG'D Have, present participle, dative VBN"D  Past participle (verbal or adjectival), dative
HAG"N Have, present participle, nonunative VBN"G  Past participle (verbal or adjectival), gemitive
HAG"G Have, present participle, genitive VBN"I  Past participle (verbal or adjectival), instrumental
HV Have, infinitive VBN*N  Past participle (verbal or adjectival), nominative
HV"D Have, infinitive, inflected VEP Present, ambiguous form
HVD Have, past, ambiguous form VBPH Ambiguous imperative/subjunctive
HVDI Have, past, unambiguous indicative VBPI Present, unambiguous indicative
HVDS Have, past, unambiguous subjunctive VBPS Present, unambiguous subjunctive
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APPENDIX 2. ATTESTED FORMS BY LEMMA

a.

[®) ov-ne-no

Attestations in the DOEC

gelesan: gales, geleasan, geleoso, gelese, gelesen, gilese, glaes, glase, glasen,

gleesenne, glesd; gelicgan: geleagan, gelicgad, gelicgan, gelicgende, gilaeg; gemetan:

gemeaete, gemeotu, gemest, gemetanne, gemetanne, gemetend, gemetenne, gemeto,
gemetu, gemyt, gimest, gimeft, genesan: gaenes, geneosap, geneosed, geneosende,
geneosep, genes, genesan, gemes, gerecan: geracad, geraecest, gerec, gerecap,
gerecenes, gerecest, gerecel, gerech, giraec, girsece, girec, grec, gerepan: gedrep,
grep, grepe, gripd; gescrepan: gescraepe, gescrepe; gesittan: gesaefun, gesetan,
gesetena, gesetenes, gesefon, gesettet, geseftep, gesetun, gesist, gesit, gesittap,
gesilted, gesitten, gesiftep, gisset, gissett, gisete, gisettan, gisette, giseton, gisett,
giselted, gisetun, giseftun, gisist, gisitte, gisittende; gesprecan: gespsec, gespace,
gespec, gespraecen, gespracend, gespreecu, gesprec, gesprecae, gespreceen,
gesprecap, gesprece, gesprecend, gesprecendum, gespreco, gesprecu, gespreocu,
gisprac, gisprece, gispreced, gisprecen, gisprecon, gisprecun; getredan: gefred,
getrede, getredene; gepicgan: gepogenne; gewefan: gewef, gewefe, gewefene,
gewefenum, gewoefen, giwefen, gewegan: gewsegan, gewasge, gewash, gewoege,
gewoegen, giwege, giwegen, giwiged; gewrecan: gewraecon, gewrec; lesan: lasan,
leese, lzesest, lesu, leasan, lease, leasest, leaso, leason, least, leosan, leose, leosende,
les, lesad, lese, lesend, lesende, leso, lisit, lorene; licgan: lseh, lagun, leage, lecgap,
lecgen, legan, legen, legena, legene, legon, licged, licgenda; medlesan: meles, midles,
miles; medmetan: memetf; mednesan: midnaes, minaes, mines; medrecan: merece;
medsittan: misil; medsprecan: midspecan, midsprecan; medwegan: midwaesge,
midwege; metan: maest, maetan, maeted, maeten, maetu, meast, meat, meoto, meotu,
metae, metena, metend, metest, metep, meto, mett, mist, mit, myst, myt; missprecan:
missprecon; nesan: naesan, naese, naeso, naest, nearan, neosad, neoss, neose,
neosendes, neren, nerin, nerun, nesan, nese, nest; oferlicgan: oferlecgad; ofermetan:
ofermaetan, ofermaete, ofermaeto, ofermete, ofermett, ofyrmaete; ofersittan: ofersefon,
ofersetton, ofersetun, oferseftun, ofyrseeton; ofersprecan: oferspreec, oferspraecan,
ofersprasece, ofersprecendes; ofertredan: oferfraed, oferfredan, ofertret, ofyrsette,
ofyrsetton; oferwegan: oferwege, oferwiged, ouerwyhd; oferwrecan: oferwrecd,
oferwrycd; oflicgan: afleah, oflicge; ofnesan: aefnes, ofnes; ofsittan: ofsaeton, ofsete,
ofseftet, ofsetton, ofsettun; oftredan: offraede, oftredene; olesan: oles; onesan: ones;
onlesan: onlesad, onlese, onlesed, onlesend; onlicgan: onlaeg, onleah, onlecge,
onlege, onlegen, onlegena, onlegene, onlegenum; onsittan: onsaete, onset, onsettan,
onsetted, onseftun, onsittap, onsiftend, onsittendan, onsittendre; onsprecan: onspace,
onspece, onspraece, ONspraecon, onsprece; onwegan: onwaeg, onweg, ONwege;
orepan: orep; orlesan: orlease; orlicgan: orlaeg, orlege; ormetan: ormaet, ormaetan,
ormagte, ormaeten, ormaeston, ormaetu, ormete, ormeten, ornesan: omest, orwegan:
orweg; osittan: osef, owefan: owef, recan: raac, raecad, raecende, reecep, raeco, recend,
recende, recene, recon, reconne, reocende; repan: raepan, reopad, reopan, rep, repad,
reped, repo, riped, rypd, ryped; rihtlicgan: rihtlagan, rihtlage; rihtnesan: rehines;
rihtrecan: rihiraece; rihtwegan: rihtwege; screpan: screope, scripid, scripit; sinnesan:
sinnes; sintredan: sintredende; sittan: sat, satan, seate, setd, seten, setena, setene,
sefin, seton, setted, seftep, setun, sitted, sittenda, sittendes, siftendra, sittendu, sittest,
sittet, sittep; sprecan: spaecd, spsecende, spaecenne, specasn, specap, speced, specen,
specene, specu, spraecd, spraecend, spresco, spreecu, sprecae, sprecaen, sprecend,
sprecendes, sprecendra, sprecu, Spreocanne, spreocap, spreocendra, Spreoco,
spreocu, spricep, sprycep; swefan: swefen, swefena, swefene, swefenu, swefenum;
tolesan: foles, tolesan, tolesendes, folesep, tolist, tolysd, tolyst, tolysp; tolicgan: folaeg,
folecge, tolicgap; tometan: fomete; tosittan: foseft, tosetted, tosettep, tosettan,
tosetten, tosefton; tosprecan: ltospraecan, tospraece, tosprece, tosprecene, tospycst;
tredan: fraedan, traeden, tred, fredanne, treded, tredend, tredendra, tredene, tredst,
tredun, tret, tretst, tridep, trydest, trydst, trytf, twisprecan: twigspraec, twigspraace,
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twispaece, twispraece, twisprece, twyspreece; twiwegan: fwiwasge, twiwege; picgan:
daeg, deege, daegen, daeh, dech, degen, degena, degenan, degene, degenes, degenum,
degin, dicgendum, baeg, baege, paegen, paeh, bag, pbage, pagen, pegan, begen, begena,
pegene, pegenes, pegenum, picged, pboegenes; prinesan: drines, prienes, prines,
prynes; underlesan: underlist; underlicgan: underleeg, underlecge; undermetan:
undermete, undernmete; undernesan: undernes; undersittan: underset, undersitte;
unlesan: unlease; unlicgan: unlag, unlage, unlagon; unmetan: unmaetan, unmaete,
unmetan, unmele; unnesan: unnes; unsprecan: unsprecendan, unsprecende,
unsprecendra; unwegan: unwegen; unwrecan: unwrecen; uplicgan: uplegen,
uplegene; uprecan: upreced; upwegan: upweg, upwegen; utlesan: utleese; utlicgan:
utlagan, utlage, utlagen, utlah; utsittan: ufsef, upmetan: upmaete; wanwegan:
wanwaegendum, wanwegendum; wefan: waefan, waefd, weefendum, waefenne, wef,
wefanne, wefd, wefe, wefen, wefendum, weofendan, wifed, wyfd; wegan: waegae,
weaeged, waegendes, waegendre, waegest, waegep, wah, waxt, weg, wegae, wegd,
wegena, wegend, wegende, wegon, weh, wigid, wigb, wihd, wixt, woeg, woege,
woegena, wyhst, wipermetan: widermet, widermeten, wipermet, wipersprecan:
widerspece, widersprecend, wiplicgan: widlagan; wipmetan: widmet, widmetep,
wibmeten, wibmetendra, wibmetenes, wibmetep; wipsittan: widset, wipsette, widsettun;
wipsprecan: widsprascan, widspraecon, widsprecendes, widsprecst, wrecan: wracd,
wraecen, wraecenda, wraeco, wrecae, wrecaen, wrecend, wrecenda, wrecendan,
wrecenne, wreco, wreocan, wreocende, wreocu, wricesf, wrocena, wrocene;
ymblicgan: ymbelicgad; ymbsittan: ymbeseffe, ymbsete, ymbsetf, ymbsette,
ymbsettep, ymbsetton, ymbsettun, ymbsiftendum, ymsitt, ymsittendum; ymbsprecan:
embspraec, ymbespaece, ymbespraece, ymbspraece, ymbsprecon.

b. Attestations in the DOEC and the YCOE

gelesan: geleeran-(VB), gelaeron-(VB), gelast-(VBN)-(VBPI), gelest-(VBN), gelyst-
(VBPI); gelicgan: gelaeg-(VBDI), gelaege-(VBDS), gelah-(VBDI), geleah-(VBDI),
gelecge-(VBPS), gelege-(VBI), gelegen-(VBN), gelicgap-(VBPI), gelicge-(VBPS);
gemetan: gemaest-(VBN), gemel-(VBN)-(VBPI), gemetad-(VBPI), gemeta-(VBPS),
gemetan-(VB)-(VBPS), gemetap-(VBPIl), gemete-(VBD)-(VBP)-(VBPS), gemeted-
(VBPI), gemeten-(VB)-(VBN)-(VBPS), gemetende-(VAG), gemetesi-(VBPI), gemetep-
(VBPI), gemeton-(VB)-(VBPS), gemetst-(VBPI), gemett-(VBN)-(VBPI), gemetun-(VBDI),
gymest-(VBPI); genesan: genaes-(VBDI), genseson-(VBDI), geneosad-(VBPI),
genesen-(VBN), genesep-(VBPI); gerecan: gedrecd-(VBPI), gerasec-(VBDI), geraecan-
(VB), geraecd-(VBPIl), geraece-(VBP)-(VBPS), gerseced-(VBPI), geraecen-(VB),
gerzecon-(VB), gerecan-(VB), gerecanne-(VB"D), gerecd-(VBPI), gerece-(VBI)-(VBPS),
gereced-(VBPI), gerecep-(VBPI), gereocan-(VB); gerepan: gedreopan-(VB), gedrepen-
(VBN), griped-(VBPI); gesittan: gesaet-(VBDI)-(VBN)-(VBPI), gesastan-(VBDI), gesaete-
(VBDS), gesseton-(VBDI), geszet-(VBDI), gesaette-(VBD)-(VBNAN), gesaetton-(VBDI),
geset-(VBDI)-(VBN)-(VBN*N)-(VBPI), gesefe-(VBI)-(VBPS), geseten-(VBN), gesetene-
(VBN*A)-(VBN”N), gesetenne-(VBN*A), gesetenum-(VBN”D), gesett-(VBN)-(VBN*N)-
(VBPI), gesettan-(VB)-(VBDI)-(VBN)-(VBN*A)-(VBN*D), gesette-(VBD)-(VBDS)-(VBN)-
(VBN*A)-(VBNAN), gesetten-(VBD), gesefted-(VBPI), gesefton-(VB)-(VBDI)-(VBN*D)-
(VBPS), gesetton-(VBDI), gesitst-(VBPI), gesittad-(VBPI), gesittan-(VB), gesitte-(VBP)-
(VBPS), gesittende-(VAG), gesittenne-(VB"D); gesprecan: gespecan-(VBN),
gespecen-(VBN), gespraec-(VBDI), gespraecan-(VB)-(VBDI)-(VBN), gespraece-(VBDS),
gespraecon-(VBDI), gesprecad-(VBPI), gesprecan-(VB)-(VBN), gesprecen-(VB)-(VBN),
gesprecende-(VAG), gesprecene-(VBN*N), gesprecenra-(VBN"G), gesprecenum-
(VBNAD), gesprecon-(VBN)-(VBPS); getredan: gefreden-(VBN); gepicgan: gedah-
(VBDI), gedeah-(VBDI), gedicgan-(VB), gedicge-(VBPS), gedogen-(VBN)-(VBN*N),
gepaegon-(VBDI), gebah-(VBDI), gepeah-(VBDI), gebicge-(VBPS), gepicgenne-(VB*D),
gepogen-(VBN)-(VBN*N), gepogene-(VBN*N); gewefan: gewaef-(VBDI), gewefen-
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(VBN)-(VBN*N); gewegan: gewaeg-(VBDI), gewegan-(VB), gewege-(VBPS), gewegen-
(VBPS), gewiged-(VBPI), gewihd-(VBPI); gewrecan: gewraec-(VBDI), gewraecan-
(VBDI), gewraece-(VBDS), gewrsecen-(VBDS)-(VBPS), gewrecan-(VB)-(VBN)-(VBPS),
gewrecd-(VBPI), gewrece-(VBP), gewrecen-(VB)-(VBN), gewrecene-(VBN*N),
gewrecon-(VBPS), gewrecst-(VBPI), gewrech-(VBPI); lesan: Jzeran-(VB)-(VBPS),
lzeron-(VB)-(VBPS), lzes-(VBDI), laeson-(VBDI), leest-(VBI), lesan-(VB), lest-(VBPI), list-
(VBPI), lisd-(VBPI), lysd-(VBPI), lyst-(VBPI); licgan: laeg-(VBDI), leegan-(VBDI), lzege-
(VBD)-(VBDS), lzegen-(VBD)-(VBDS), laegon-(VBDI), laegun-(VBDI), lag-(VBDI), lagan-
(VBDI), lage-(VBD)-(VBDS), lagen-(VBD), lagon-(VBDI), lah-(VBDI), leag-(VBDI), leah-
(VBDI)-(VBI), lecgad-(VBI)-(VBPI), lecge-(VBP)-(VBPS), lecgende-(VAG*A)-(VAG”*N),
lege-(VBI)-(VBPS), licgad-(VBPI), licgan-(VB)-(VBPS), licganne-(VB"D), licgap-(VBPI),
licge-(VBP)-(VBPS), licgendan-(VAG*D)-(VAG"G)-(VAG”N), licgende-(VAG)-(VAG"A)-
(VAG*N), licgendre-(VAG*D)-(VAG”*N), licgendum-(VAG"D)-(VAG*N), licgenne-
(VB*D); medsittan: midsittendum-(VAG"D)-(VAG”"N); medstecan: mistaecad-(VBPI);
metan: maet-(VBDI)-(VBPI), meete-(VBPS), maeton-(VBDI), mest-(VBPI), met-(VBPI),
metad-(VBPI), metan-(VB), metanne-(VB"D), metap-(VBPI), mete-(VBPS), meted-
(VBPI), meten-(VBN)-(VBPS), metende-(VAG*N), metenne-(VB"D), metst-(VBPI),
moten-(MDP)-(MDPS); mislesan: mislaeran-(VB); misrecan: misraece-(VBPS),
misraeced-(VBPI); mispicgan: mispah-(VBDI); nesan: naeran-(BEDI), naeron-(BED)-
(BEDI), nzerun-(BEDI), naes-(BED)-(BEDI), neosan-(VB), neron-(BEDI), nes-(BEDI),
nesen-(VBDS); oferlicgan: oferlecge-(VBPS), oferlege-(VBI), oferlicge-(VBPS);
ofersittan: oferseten-(VBN), ofersette-(VBD), ofersettan-(VBN”A), ofersittan-(VB),
ofersitte-(VBP); ofertredan: ofertrit-(VBPI); oferpicgan: oferdeah-(VBDI), oferpeah-
(VBDI), oferbogen-(VBN); oflesan: oflysi-(VBN); oflicgan: aflogen-(VBN), aflogene-
(VBN*N), oflege-(VBI); ofsittan: ofsaet-(VBDI), ofset-(VBN), ofseten-(VBN), ofsetenan-
(VBNAA)-(VBNAD), ofsetene-(VBN*N), ofsetenum-(VBNAD), ofseti-(VBN), ofsettan-

(VBDI)-(VBN*A)-(VBNAD), ofsefte-(VBD)-(VBN*N), ofsit-(VBPI), ofsitt-(VBPI), ofsittad-
(VBPI), ofsittan-(VB)-(VBPS), ofsitte-(VBPS); oftredan: oftraed-(VBDI), oftreedan-
(VBDI), oftredan-(VB), oftreden-(VBN), oftret-(VBPI); onlesan: onlysed-(VBPI), onlysep-
(VBPI), onlyst-(VBPI); onlicgan: onlag-(VBDI), onlagon-(VBDI), onlah-(VBDI),
onlecgende-(VAG*A)-(VAG"N); onsittan: onsasi-(VBDI), onsaton-(VBDI), onseft-
(VBPI), onsette-(VBD)-(VBPS), onsetton-(VBDI), onsit-(VBPI), onsitt-(VBPI), onsittad-
(VBPI), onsittan-(VB), onsitte-(VBP)-(VBPS), onsittende-(VAG); onsprecan: onspreec-
(VBDI); onpicgan: ondah-(VBDI), onpah-(VBDI), odpah-(VBDI); onwrecan: onwrecen-
(VBN); recan: raecan-(VB), raecd-(VBPI), raece-(VBP), raeced-(VBPI), rec-(VBI), recd-
(VBPI), rece-(VBI), reced-(VBPI), recen-(VBPS), recenne-(VB"D), recest-(VBPI), recep-
(VBPI), recst-(VBPI), rech-(VBPI), reocad-(VBPI), reocan-(VB), reccendan-(VAG*D)-
(VAG*G)-(VAG*N), reocendes-(VAG*G)-(VAG*N), reocendum-(VAG"D)-(VAG”"N),
rych-(VBPI); repan: respon-(VBDI), ripd-(VBPI), ripst-(VBPI), ripb-(VBPI); screpan:
screp-(VBI); sittan: saet-(VBD)-(VBDI), saetfan-(VBDI), ssete-(VBDS), safen-(VBD),
saton-(VBDI), sait-(VBDI), satftan-(VB); saefte-(VBD), saetun-(VBDI), set-(VBDI)-
(VBPI), setan-(VBDI), sete-(VBDS)-(VBI), seft-(VBPI), settan-(VB)-(VBDI)-(VBPS),
setteen-(VB), sefte-(VBD)-(VBP)-(VBPS), seften-(VB)-(VBD)-(VBPS), setton-(VB)-
(VBDI)-(VBPS), settun-(VBDI), sit-(VBPI), sitst-(VBPI), sitt-(VBPI), sittan-(VB)-(VBPS),
siftande-(VAG), sittanne-(VB"D), sittap-(VBPI), sittad-(VBI)-(VBPI), sitte-(VBP)-(VBPS),
sitten-(VB)-(VBPS), sittendan-(VAG*A)-(VAG”*N), sittende-(VAG)-(VAG*A)-(VAG"N),
sittendne-(VAG*A)-(VAGAN), sittendum-(VAGAD)-(VAG*N), siftenne-(VB*D); sprecan:
spaec-(VBDI), spsecan-(VB)-(VBDI), spsece-(VBD)-(VBDS), spaecen-(VBD), spaecon-
(VB)-(VBDI), spec-(VBDI)-(VBI), specad-(VBI)-(VBPI), specan-(VB)-(VBPS), specd-
(VBPI), spece-(VBP)-(VBPS), specende-(VAG), specenne-(VB*D), specon-(VBDI)-
(VBPS), specst-(VBPI), spicd-(VBPI), spich-(VBPI), spraec-(VBDI)-(VBI), spreecad-
(VBPI), spraecan-(VB)-(VBDI), spraecap-(VBPI), spraece-(VBD)-(VBDS)-(VBP)-(VBPS),
spraecen-(VBPS), spreecende-(VAG), spreecon-(VBDI)-(VBPS), sprascst-(VBPI),
spreecun-(VBDI), sprec-(VBDI)-(VBI), sprecad-(VBDI)-(VBI)-(VBPI), sprecaenne-
(VB*D), sprecan-(VB)-(VBDI)-(VBPS), sprecande-(VAG*A)-(VAG*N), sprecanne-
(VBAD), sprecap-(VBDI)-(VBPI), sprecd-(VBPI), sprece-(VB)-(VBD)-(VBP)-(VBPS),
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spreced-(VBPI), sprecen-(VBN)-(VBPS), sprecenan-(VBN*D), sprecende-(VAG)-
(VAG*N), sprecendum-(VAG*D)-(VAG*N)-(VBN*D), sprecene-(VB"D), sprecenne-
(VB*D), sprecest-(VBPI), sprecep-(VBPI), spreco-(VBP), sprecon-(VB)-(VBDI)-(VBN)-
(VBPS), spreconne-(VB*D), sprecst-(VBPI), sprecun-(VBPS), sprech-(VBPI), spreocad-
(VBPI), spreocan-(VB), spreocende-(VAG), spricd-(VBPI), spriced-(VBPI), spricest-
(VBPI), spricb-(VBPI), sprycd-(VBPI), sprycest-(VBPI), sprycst-(VBDI)-(VBPI), sprych-
(VBPI), spycd-(VBPI), spycst-(VBDI)-(VBPI), spycb-(VBPI); swefan: swaef-(VBDI),
swaefed-(VBPI), swaefon-(VBDI), swaefun-(VBDI), swefad-(VBPI), swefan-(VB), swefed-
(VBPI), swefep-(VBPI), swifed-(VBPI); tolesan: tolesed-(VBPI), tolesen-(VBN), tolysed-
(VBPI), tolysep-(VBPI); tolicgan: folegena-(VBN*N), tolicgad-(VBPI), tosittan:
fosetene-(VBNAN); tosefte-(VBN*N); tosprecan: fospraac-(VBDI), tospraecon-(VBDI),
fosprecende-(VAG); towegan: fowegen-(VBN); towrecan: towrecene-(VBN”N);
tredan: treed-(VBDI), treede-(VBD), traedon-(VBDI), traedun-(VBDI), tredad-(VBPI),
tredan-(VB), trede-(VBP), treden-(VBN), tredenne-(VB*D), tredon-(VBPS), trit-(VBPI),
tryded-(VBPI); underlicgan: underlzege-(VBDS), underlicge-(VBPS), underlicgen-
(VBPS); unlesan: unlesan-(VB); upwegan: upwegad-(VBPI); utrecan: ufraecan-(VB);
bicgan: dah-(VBDI), deah-(VBDI), degon-(VBDI), dicgan-(VB)-(VBPS), dicganne-(VB)-
(VBAD), dicgad-(VBI)-(VBPI), dicge-(VBP)-(VBPI)»-(VBPS), dicgenne-(VB*D), pah-
(vBDI), peah-(VBDI), pege-(VBDS)-(VBPS), pegon-(VBDI), pegun-(VBDI), picgad-
(VBPI), picgan-(\VB), picganne-(VB"D), picge-(VBPS), picgen-(VB)-(VBPS), picgenne-
(VB*D); purhwrecan: purhwraecon-(VBDI), purhwrecen-(VBN*A); wefan: waei-(VBDI),
waefon-(VBDI), wefan-(VB), weofad-(VBPI), wyfst-(VBPI); wegan: waeg-(VBDI), waegan-
(VB), waegd-(VBPI), waege-(VBP), waegon-(VBDI), waegun-(VBDI), wegan-(VB)-(VBDI),
wegad-(VBI)-(VBPI), wege-(VBP)-(VBPS), weged-(VBPI), wegen-(VBN), wegendum-
(VAG*D)-(VAG”N), wegenne-(VB*D), wehst-(VBPI), wiged-(VBPI), wihst-(VBPI), wyxt-

(VBPI); wiplicgan: widlaeg-(VBDI); wipmetan: widmaeten-(VBN), widmete-(VBP),
widmeten-(VBN), widmetene-(VB"D)-(VBN*N), widmetenne-(VB*D); wipsittan:
widsette-(VBD); wipsprecan: widspaec-(VBDI), widspraece-(VBDS), widsprecan-(\VB),
widsprecd-(VBPI), widsprece-(VBP); wrecan: wrsec-(VBDI), wraece-(VBDS)-(VBPS),
wraecon-(VBDI), wrec-(VBI), wrecad-(VBI)}-(VBPI), wrecan-(VB), wrecanne-(VB"D),
wrecd-(VBPI), wrece-(VBP)-(VBPS), wreced-(VBPI), wrecen-(VB)-(VBN)-(VBN*A)-
(VBNAN)-(VBPS, wrecende-(VAG), wrecendum-(VAG*D)-(VAG*N), wrecene-(VB"D),
wrecep-(VBPI), wrecon-(VB)-(VBPS), wricd-(VBPI), wriced-(VBPI), wrycd-(VBPI);
ymblicgan: ymbelaeg-(VBDI); ymbsittan: embsaet-(VBDI), embsette-(VBD), imbsaston-
(VBDI), ymbesaetan-(VBDI), ymbesaeton-(VBDI), ymbesittendra-(VAGAG), ymbsast-
(VBDI), ymbsaetan-(VBDI), ymbsaeton-(VBDI), ymbsel-(VBN), ymbseten-(VBN),
ymbsetenan-(VBN?A), ymbsette-(VBNAA)-(VBNAN), ymbsittan-(VB), ymbsittad-(VBI)-
(VBPI), ymbsitte-(VBPS), ymbsittend-(VAG), ymbsiftenda-(VAG"A), ymbsittendan-
(VAG*A)-(VAG"N), ymbsittendra-(VAG*G)-(VAG*N); ymbsprecan: embespasc-(VBDI),
ymbspraecon-(VBDI).

c. Attestations in the YCOE

genesan: genesed (VBPI), gepicgan: gedicgenne (VB*D), gedogene (VBNAN);
oferpicgan: oferdogen (VBN); recan: rycd (VBPI); picgan: dege (VBDS) (VBPS),
dicgen (VB) (VBPS); purhwrecan: durhwraecon (VBDI), durhwrecen (VBN).
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