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Introduction
“Change, alter, or perhaps transform?” Selecting the perfect word for a specific
context, such as when composing a report or a speech, is all the easier with a
thesaurus at hand. These lexicographic resources are invaluable for looking up
alternative words or phrases that convey a specific meaning. Indeed, thesauri
are sometimes included as course material to acquire a language as well as the
nuances available within one.1 In addition, thesauri offer a number of uses beyond
looking up alternative phrasings: they are veritable treasure troves for cultural,
linguistic, anthropological, and literary-critical research — especially when these
resources are arranged in a topical fashion, a hierarchical ordering of its groups
of loosely synonymous words according to their meaning.2 These topical thesauri
– or, more specifically, ones that cover a historical language – take centre stage
in this dissertation, which examines how their dissemination on the Web can be
improved to facilitate research.

This introduction is organized as follows. Section 0.1 introduces the main
topic of my dissertation, i.e., thesauri, more specifically, thesauri of historical
languages. Next, section 0.2 offers an overview of the various research
applications of a thesaurus. Section 0.3 discusses opportunities for improvement
of the dissemination of these resources to this end. In section 0.4, the research
objective and questions can be found, followed by an outline of the dissertation
in section 0.5. Lastly, section 0.6 provides an overview of related work.

0.1. Thesauri and historical languages
Historically, the term thesaurus has been applied to a range of resources.
The term, derived from Greek thēsauros (“store, treasure”),3 has been used in
the sense of a ‘classical lexicon’, a ‘semantically organized dictionary’, and a
‘terminological database’ or ‘index’.4 The first sense is now largely obsolete;5 the

1See, for instance, Gánem-Gutiérrez and Gilmore, ‘A Mixed Methods Case Study on the
Use and Impact of Web-based Lexicographic Tools on L2 Writing’. The authors state
that thesauri, and other Web-based lexicographic resources, “have become widely used by
second language (L2) learners, particularly for academic writing” (p. 1). Celen and Yalçin
demonstrate benefits of such use in their article ‘The Effects of Vocabulary Resource Use
on Lexical Richness in L2 Writing’. Turkish students’ consulting of a thesaurus “led to a
significant increase in lexical sophistication” in their English essays (p. 1039).

2Brewer, Review of Historical Thesaurus of the Oxford English Dictionary, p. 802; Adamska-
Salaciak, Review of Historical Thesaurus of the Oxford English Dictionary, p. 232; Busse,
‘A Celebration of Words and Ideas’, p. 88.

3Oxford English Dictionary, 2nd edn, s.v. ‘thesaurus, n.’.
4Hartmann, Encyclopedia of Language & Linguistics, s.v. ‘Thesauruses’
5An example of a thesaurus in the sense of a classical lexicon is the Thesaurus Linguae Latinae,

an authoritative dictionary of ancient Latin that, according to the introduction provided on



second and third, developed through semantic narrowing, are still current and, as
will become apparent in the dissertation, are closely related to one another.6 The
dissertation concentrates on the second meaning of the term,7 which has been
defined more specifically as “a work of lexicographical reference which presents
lexical facts with semantic domains as its core organizational principle, rather
than in alphabetical arrangement”.8

The first semantically organized dictionary, published in 1852, was Peter Mark
Roget’s Thesaurus of English Words and Phrases (henceforth Roget’s). This
work by Roget (1779-1869), a British physician and theologian, was the first
of its kind to arrange a lexicon – that of contemporary English – in groups of
loosely synonymous words according to an overarching, hierarchical structure.9
This macrostructure can be likened to the taxonomies of animals and plants by
Carl Linnaeus (1707-1778). In fact, Roget may even have taken these taxonomies
of the natural kingdom as examples for his own structure.10 In these tree-like
structures, the most generic or abstract concepts are used as roots, which branch
out to groups of words increasingly specific in meaning.11 From the start, Roget’s
was commercially successful and has remained popular to the present day — with
a distribution “almost comparable to that of the Bible”.12

Since the publication of Roget’s, a small number of thesauri have been
fashioned that capture the lexicon belonging to a historical period rather than
a contemporary one.13 Amongst these (though not the first) is A Thesaurus
of Old English (TOE). TOE, first published in 1995, is concerned with the
Old English lexicon, the variant of English spoken between roughly 500 and
1100 by the Anglo-Saxons. This thesaurus has been met with high praise by
scholars. Rolf H. Bremmer Jr, for instance, states that the thesaurus fills a
“voluminous gap [...] on the shelf of lexicographical tools” available for Old
English.14 Richard Dance, too, calls TOE “invaluable” for lexical studies and
deems it an “impressive piece of scholarship”.15 Manfred Görlach goes so far as
to state that TOE is “the most important contribution to Old English studies for
years”, since its “comprehensive analysis” allows scholars to “investigate what
distinctions Anglo-Saxons felt important enough to make in the lexicon”.16 Like
Roget’s, TOE treats its lexicon as a temporally indistinguishable whole. Such

its website, covers “all surviving Latin texts from the earliest times down to AD 600”.
6See Chapter 3.
7In articles that demand distinguishing between the second and third sense, I apply the terms

topical thesaurus and indexing thesaurus, respectively. Examples of the latter are the ‘NASA
Thesaurus’, ‘EuroVoc’, and the ‘Medical Subject Headings RDF’.

8Kay and Alexander, ‘Diachronic and Synchronic Thesauruses’, p. 367.
9Hüllen, A History of Roget’s Thesaurus, p. 234.

10Ibid., p. 18.
11Onomasiological approaches to language, which adopt a thematic arrangement of words and

phrases rather than an alphabetical one, have a long history predating Roget’s. Early works
of this kind, albeit not capturing the lexicon of an entire language, date back as far as
Antiquity and possibly further still (Hüllen, A History of Roget’s Thesaurus, p. 44).

12Ibid., p. 1.
13See Chapter 1.
14Bremmer, ‘Treasure Digging’, p. 109.
15Dance, Review of A Thesaurus of Old English, p. 312.
16Görlach, Review of A Thesaurus of Old English, pp. 398-9.
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thesauri are called synchronic. A diachronic one, charting the changes throughout
a certain period, did not yet exist of an entire language when TOE was published.
However, TOE was intended as a pilot of such a thesaurus.17

The first diachronic thesaurus of an entire language was published in 2009: The
Historical Thesaurus of English (HTE).18 This thesaurus charts the development
of the entire English lexicon, from the Old English period up to the present.
Its information on the Old English period came from TOE ; information from
later periods was taken from the Oxford English Dictionary. The annotation
added for lexical items on period of use allows these items to be ordered
not just by their meaning but also chronologically.19 This diachronic approach
for the English language as a whole allows for comprehensive investigations
into semantic change.20 Additionally, the thesaurus allows for a focus on
the vocabulary available in a specific time frame, such as that available to
Shakespeare,21 providing the opportunity for more thorough investigations of
historical stylistics. Owing to the new paths opened up to them, researchers
have dubbed the thesaurus “invaluable” or even a “godsend”, underlining the
importance of such semantically organized dictionaries.22

0.2. Thesauri and their applications
In addition to providing the means to locate and select available alternative
phrasings, thesauri offer a number of applications valuable for research into
language and culture. To illustrate, thesauri facilitate analyses and comparisons
of semantic fields: groups of words related in meaning. Since lexical items located
near each other in a topical thesaurus are by definition related in meaning, the
words that make up a semantic field (e.g., for emotions) can more easily be
pinpointed and subsequently scrutinized.23 Moreover, when a thesaurus contains
indications of the time frames in which words were used for specific meanings,
the thesaurus can be used to research the development of the language it deals
with.24 To give an example, the word knight has gained a meaning during the
Middle English period that is more positive than in the preceding period: it

17Roberts, ‘A Thesaurus of Old English: The Pilot Study for the Glasgow Historical Thesaurus’.
18Information on its versions can be found in the section ‘Versions of the Thesaurus’. The

first version of this thesaurus was published as Historical Thesaurus of the Oxford English
Dictionary, and its contents are still available digitally on the website of the Oxford English
Dictionary. Although this thesaurus is the first diachronic one of an entire language, thesauri
acting as pilots and foretastes have been published at earlier points in time. See TOE and
Coleman, Love, Sex and Marriage.

19The dissertation adopts the term lexical item to refer to a word or phrase in a single sense or
across all of its senses. As such, lexical item is a hypernym of lexical sense and lexical entry
as defined in Lemon-OntoLex (‘Lexicon Model for Ontologies), which, in turn, correspond
with lexical unit and lexeme as defined by Cruse in Lexical Semantics.

20Brewer, Review of Historical Thesaurus of the Oxford English Dictionary, p. 802.
21Kay et al., ‘Unlocking the OED’, p. xiv.
22Coleman, Review of Historical Thesaurus of the Oxford English Dictionary, p. 208; and Busse,

‘A Celebration of Words and Ideas’, p. 88., respectively.
23Diller, ‘Emotions in the English Lexicon’.
24Crystal, Words in Time and Place.



used to denote simply ‘boy, youth attendant’. Such a semantic shift is known as
amelioration. The opposite of amelioration is possible as well, called pejoration.
An example of this semantic shift can be found with the lexical item knave,
meaning ‘crook’, which was used to indicate the more neutral meaning of ‘boy,
servant’ in the Old English period.25 Although such changes in meaning of lexical
items may be discoverable through a historical dictionary, such as the Oxford
English Dictionary, too, a diachronic thesaurus offers the means to track these
changes through the semantic framework constituted by its topical systems.26

Thus, gaps in meaning that such language changes came to fill in a lexicon can
be traced across semantic fields. The same is true for gaps left behind by such
changes. Competition between words and phrases within a semantic field is more
apparent, too, by identifying and contrasting lexical items in a field that have
survived or were newly coined with others in that field that disappeared from
use.27 Tracing developments in the language in such a manner is only one of the
possible research uses for topical thesauri.

Another use for these lexicographic resources lies in research on metaphors.28

By mapping out which words, or lexical items, can be used metaphorically
to indicate other notions, it is possible to see which semantic fields in a
language have close conceptual ties. As an example, words related to sleeping
are not uncommonly used to indicate death, the everlasting sleep, as it were.
Additionally, lexical items indicating temperature have a strong metaphorical
link with those of emotions; a hot-headed person is one who is easily angered.29

By mapping out metaphorical connections such as these, it is possible to gain
a better understanding of the stylistic impact of metaphors and to grasp which
group of words are more easily used to symbolically represent other meanings
(see, for instance, Figure 0.1).

Since lexicons are culture-specific, thesauri allow one to study a culture.30 One
manner in which important cultural aspects can be studied is by noting which
words exist, or existed, in a vocabulary. In Old English, for instance, the lexical
item wergild denotes the legal value of a person’s life.31 The existence of this
word, or perhaps rather the need for it, is a reflection of the fact that the penal
laws of this early medieval society often required the perpetrator to recompense
damages to other people by the amount of money the injured (or killed) person
was deemed worth in society. The higher the rank of a person, the higher their
worth.32 Further cultural insights can be gained from thesauri by analysing what
25For an introduction to amelioration and pejoration, including the examples mentioned here,

see Schendl, Historical Linguistics, p. 31.
26E.g., Kay and Wotherspoon, ‘Wreak, Wrack, Rack, and (W)ruin’.
27E.g., Tejada-Caller, ‘On Shapelings and Childlings’.
28Allan, Metaphor and Metonymy.
29For both metaphorical ties mentioned, see Mapping Metaphor.
30Kay and Roberts, The Encyclopedia of Language and Linguistics, s.v. ‘Thesaurus’. An

introduction to links between language and culture – including vocabulary expansion owing
to inventions and social attitudes reflected in expressions – is provided by Kay and Allan,
‘Language and Culture’. Furthermore, Chapter 8 of the dissertation reflects on A Thesaurus
of Old English, specifically, and its relation to the culture of its early medieval speakers.

31Bosworth and Toller, An Anglo-Saxon Dictionary, s.v. ‘wer-gild’.
32Wormald, ‘Anglo-Saxon Society and its Literature’, p. 11.
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Figure 0.1.: Screenshot of the Mapping Metaphor website, which visualizes metaphorical
connections between semantic fields.

distinctions people in a culture felt warranted reflection in their vocabulary. The
group of loosely synonymous words for body in TOE, for instance, includes the
lexical items l̄ıc and l̄ıchama. The former generally referred to dead bodies; the
latter to living — a distinction early medieval English speakers felt necessary to
maintain in order to express their thoughts.33

Moreover, the importance of concepts in a culture can be judged by their
elaboration in the available vocabulary: a relatively large number of words to
express related notions and the nuances between them tends to convey such
significance.34 In the surviving Old English vocabulary, for instance, the number
of words to express bondage, slavery is quite sizeable, “show[ing] how this warrior
society was sustained by a class of unfree [...] men and women”.35 Another
striking example is that TOE lists thirty-six Old English words for cloak-like
garments. The great variety in words available to the Anglo-Saxons to describe
these garments “suggests that cloaks were a common garment, worn by different
social classes”.36

Next to cultural research, thesauri are also of great value for literary-critical
research. By annotating literary works with definitions in a lexicographic work,
it is possible to indicate, per word, which specific meaning an author must have
intended to convey. Cases of ambiguity can be made explicit by referencing
33Bosworth and Toller, An Anglo-Saxon Dictionary, s.v. ‘líc’ and ‘líc-hama’.
34Wierzbicka, Understanding Cultures through their Key Words, pp. 10–11.
35Momma, Review of A Thesaurus of Old English, p. 80.
36Learning with the Online Thesaurus of Old English, section ‘Unit 5 Clothing’.



multiple such definitions. Doing so may aid scholars in discussions on what the
intentions and implications are of a literary work. Applying definitions from a
thesaurus rather than from a dictionary has the advantage that scholars can,
through the topical system of the thesaurus, obtain further insights into the
diction and stylistic choices made by authors. Which lexical items were available
to Shakespeare? Which ones seem to have been restricted to poetry (possibly
because they were considered archaic), and do such restrictions appear to have
had an impact on the word choices Shakespeare made for his plays? Which words
did the poet and playwright prefer over others that expressed the same notion?
In fact, answering questions on stylistic preference may help in establishing the
author of a text.37 By applying statistical analyses, using thesauri to deduce
which alternatives would have been available for a particular word, the deduced
information on preferences could lead to establishing authorial fingerprints, as it
were, which may assist in identifying which other literary works likely belong to
the same author.38

In short, not only have thesauri proven themselves to be major assets in
everyday use, they have been shown to be of great worth in various fields
of research — research not limited to linguistics, but extending to cultural,
anthropological, and literary-critical research.

0.3. Digital research opportunities
While most thesauri were fashioned to categorise contemporaneous vocabu-
laries,39 very few have been fashioned with a historical language as their
subject.40 The lack of such thesauri – in spite of their abundant and diverse uses –
is straightforward to explain. Developing and publishing the first edition of TOE,
for instance, has taken a team of researchers over fifteen years.41 HTE, covering a
vastly larger time period, has taken a team of two hundred thirty people well over
forty years to develop.42 These staggering numbers are certain to discourage most
scholars from attempts at manually fashioning comprehensive thesauri of other
historical languages. Future research would therefore benefit greatly from means

37An example of lexical evidence towards establishing the author of an anonymous text can be
found in Bremmer, ‘Old English “Cross” Words’. In surveying Old English words denoting
Christ’s cross, Bremmer concludes that the word rōdehengen must have been Ælfric of
Eynsham’s “own coinage” (p. 220) and strengthens the claim that the anonymous, liturgical
text in which this word is found, too, is by the hand of this medieval abbot. A further
exploration and analysis of Ælfric’s lexical preferences, utilizing a thesaurus, can be found
in Van Baalen, ‘Identifying, Categorising and Exploring “Ælfrician” Vocabulary’.

38This approach is not unlike research done in the Lexomics programme (see ‘Lexomics’),
although there no advantage is taken yet of thesauri for their knowledge on alternative
phrasings that may have been available to a specific author.

39E.g., McArthur, Longman Lexicon of Contemporary English; Wilkinson, Thesaurus of
Traditional English Metaphors.

40See Chapter 1.
41Roberts, ‘Towards an Old English Thesaurus’.
42These statistics can be found in the section ‘Stats and Figures’ of HTE. Unsurprising for such

vast projects, the duration can partly be attributed to funding issues (Kay et al., ‘Unlocking
the OED’, p. xv).
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to develop these resources in an automated manner and, arguably more impor-
tant, to improve the dissemination form of existing thesauri in order to elaborate
on and reuse the knowledge within. Such an improved dissemination may facili-
tate novel analyses and reuse of topical systems for other, related languages.43 In
fact, improving the form and method of dissemination of these thesauri should
offer opportunities for novel research.

Reviews of TOE foreground a number of opportunities for improving the
dissemination of historical language thesauri.44 A prominent shortcoming of
current editions is the inability to query and reuse the information contained
in the thesauri in a way other than its editors had foreseen. The digital versions
of TOE and HTE employ database-technology based on tabular storage of their
data.45 This data is subsequently shared, or rather visualised, in a searchable
and browsable manner. However, this way of sharing proves to be rather limited.
Users are unable to query or visualize these datasets in another manner than
those provided for by the existing user interfaces of TOE and HTE.

An example of a welcome query to be run against thesaurus content (a query
that TOE and HTE currently do not allow) is one that provides statistics on the
sizes of its semantic fields. As Anna Wierzbicka notes, important concepts in a
society often witness cultural elaboration; that is, the availability of a relatively
large number of words to express related notions and the nuances between
them.46 Supplying users with such key statistics is straightforward within a
digital environment, without them having to count the lexical items manually.
For such functionality on statistics and other aspects to be added by parties other
than the publisher, thesauri content should be reusable, in a storage format that
does not favour one perspective (or query) over another.

Another area in which the dissemination of thesauri can be improved is in
the availability of tagging information. In TOE, for instance, indications of date
and dialect are notably absent.47 As it stands, all items are treated as belonging
to “a single geographically and temporally indistinguishable mass”.48 Moreover,
expanding thesauri with such information per lexical item will allow scholars to
create subthesauri: thesauri filtered to display only those lexical items that meet
a set of given criteria. For a diachronic thesaurus this could be a selection of a
smaller time frame within the covered period. The editors of HTE, for instance,
point out that their thesaurus could be used to determine which lexical items
will have been available to Shakespeare.49 However, the website does not allow
the creation of a subthesaurus containing only those lexical items that were
43See the expand method as utilised by, for instance, Miháltz et al., ‘Methods and Results of the

Hungarian WordNet Project’; and by Fernández-Montraveta et al., ‘The Spanish Version of
WordNet 3.0’.

44The following reviews of TOE have been consulted: Bremmer, Cavill, Conner, Dance,
Görlach, Momma, Van Gelderen.

45Both TOE and HTE employ MySQL database technology, as stated in the section ‘Creation
of the Thesaurus’ of TOE.

46Wierzbicka, Understanding Cultures through their Key Words, pp. 10–11.
47Bremmer, ‘Treasure Digging’, p. 111; Görlach, Review of A Thesaurus of Old English, p. 399;

Dance, Review of A Thesaurus of Old English, p. 313.
48Dance, Review of A Thesaurus of Old English, p. 313.
49Kay et al., ‘Unlocking the OED’, p. xiv.



available during the life of Shakespeare — or any other subthesaurus for that
matter. Any filtering is left as exercise to the user. TOE, too, includes valuable
tagging information, stating whether its lexical items are found only in poetry
or only in glosses. Although a previous, digital edition of TOE allowed listing
all lexical items tagged with a specific flag, the current edition no longer sports
such helpful filtering capabilities.50 The current digital versions of these thesauri
do not facilitate researchers in extending existing content with further salient
information and, based on available tags, in scrutinizing only those items deemed
of interest to them. In essence, the desire for extra tagging information – just
like the need to reuse thesauri data in other projects – boils down to the need for
extendibility: allowing further information to be contributed, making it possible
to form new queries over the combined information, and ensuring visualisations
will convey the new insights acquired by the extensions.

In short, current forms of historical language thesauri limit their utilization. An
attempt to resolve some of these issues, taking into account recent developments
in information technology and improving on existing specifications for sharing
linguistic information on the Semantic Web, should open up these lexicographic
resources further for novel research.

0.4. Research objective
Historical language thesauri offer a number of uses beyond discovering available
alternative phrasings, but, as explained in the previous section, opportunities
exist to further their utilization for research. The main objective of my
dissertation is to explore these opportunities and improve the use of these
valuable lexicographic resources across various disciplines in academia. The
result should enable a wider use of these thesauri for cultural, linguistic,
anthropological, and literary-critical research.

0.4.1. Research questions
The main question of my research is formulated as follows:

How can Web-based dissemination of thesauri of historical languages,
and thesauri in general, be improved so as to answer to the research
needs of scholars in various disciplines?

This overarching research question is covered by three sub questions on historical
language thesauri:

1. What are the main components found in these thesauri?

2. What are the main features, or functionality, of these thesauri that are
desired for research?

50For a description of the TOE website previously available and its filtering on tagging
information, see Stolk, ‘Welcoming the Thesaurus of Old English Statistics’, pp. 11–14.
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3. What digital form should these thesauri be published in on the Web – and
what modifications to current specifications ought to be implemented for
this purpose – to support a wider use of historical language thesauri in
academia?

The questions above are addressed in Part I and II of the dissertation. The
answers and hypotheses yielded are subsequently adopted and evaluated, in Part
III, through their application to the historical language thesaurus TOE.

0.5. Dissertation outline
This section provides an overview of the various chapters which, together, aim
to answer the research questions. Besides the introduction and conclusion, the
dissertation contains nine chapters – i.e., three peer-reviewed papers, two peer-
reviewed articles, and four original chapters – that are spread across three
Parts.51 These chapters are discussed in terms of their position within the overall
dissertation, their relation to the research questions, and their approach and most
notable findings.

Part I. Historical Language Thesauri and their Characteristics
Answering the main research question demands an understanding of what
historical language thesauri are and what needs researchers have in accessing
them. Part I of the dissertation consists of two original chapters, which provide
insight into these matters through an overview of the characteristics of historical
language thesauri.

Chapter 1 addresses research sub question 1: “What are the main components
found in historical language thesauri?” This chapter draws from two types of
sources in order to provide an overview of the information found in thesauri: (1)
existing historical language thesauri of Scots and English and (2) publications
and handbooks on both thesauri and lexicography in general. In the analysis
and resulting overview, the focus lies on the knowledge contained within thesauri
rather than at how that content is presented. Knowledge on the former can be
used to produce multiple different presentations of the same thesaurus content,
whilst the latter would mostly serve a single form of presentation and varies
between different publications of a thesaurus (e.g., print editions and online
editions). The three main parts of thesauri distinguished are: (1) the topical
system, which is a hierarchy of semantic concepts; (2) lexical senses, which are
words or phrases in a specific sense, positioned within the overarching topical
system; and, optionally, (3) relations of synonymy, indicated through groupings
of lexical senses.

Chapter 2 addresses research sub question 2: “What are the main features, or
functionality, of historical language thesauri that are desired for research?” This

51The dissertation contains references to code (of both software and data transformations) that
has been developed and published as part of this research. An overview thereof is provided
in the ‘List of source code’ in the back matter of the dissertation.



chapter consults, in addition to the sources for Chapter 1, academic reviews of
these thesauri and notable research employing them. These sources help establish
which aspects of the existing historical language thesauri are deemed an asset,
and which were found wanting or absent. Further input was gathered through
a series of workshops surrounding a single thesaurus (TOE) in order to obtain
further research needs. The resulting information on desired functionality – i.e.,
navigation, resource views, extension, analyses, and data management – has been
translated to a set of requirements for the digital form proposed for thesaurus
publications on the Web and for the web application developed for interacting
with these lexicographic resources.

Part II. Historical Language Thesauri and a Digital Form on the
Semantic Web
Acknowledging the determined characteristics, both current and desired, of
historical language thesauri, Part II explores a suitable digital form for their
publication on the Web. These explorations are covered by one original chapter
and two peer-reviewed publications.

Chapter 3 reflects on existing Web-based publications of historical language
thesauri, discusses best practices for publishing data on the Web, and proposes
a digital form for these thesauri that may be more appropriate for the
research needs in mind than those of existing publications. The digital form
proposed, which adopts Linked Data paradigms, facilitates data being FAIR
(findable, accessible, interoperable, reusable). Through an analysis of each typical
information component found in thesauri, a combination of suitable Linked Data
data vocabularies is constructed and advocated in which to express thesauri. The
combination and use of these vocabularies has, in a wider community towards
standardization of the representation of linguistic and lexicographic resources on
the Web, recently been termed Linguistic Linked Data.

The next two chapters are peer-reviewed papers published as part of conference
proceedings, both of which offer findings on one of the core data vocabularies
of Linguistic Linked Data, Lemon-OntoLex, and its applicability to thesauri.
Chapter 4, entitled ‘OntoLex and Onomasiological Ordering: Supporting Topical
Thesauri’, was published as part of the proceedings of the conference ‘Language,
Data, and Knowledge 2017’, Galway. This paper argues that Lemon-OntoLex is,
on its own, insufficient for representing a large proportion of existing thesauri.
After demonstrating the current expressivity and mentioned shortcoming of
Lemon-OntoLex through two case studies (i.e., The Historical Thesaurus of the
Oxford English Dictionary and The Scots Thesaurus), the paper proposes the
addition of a relation to the OntoLex vocabulary: ontolex:isSenseIn. The
findings and proposal of this paper was further discussed within the OntoLex
community and resulted in the creation of a complementary data vocabulary,
lemon-tree, which is treated in the second paper included in the dissertation.52

Chapter 5, a peer-reviewed paper entitled ‘lemon-tree: Representing Topical

52Based on feedback from the OntoLex community, the proposed isSenseIn was included in
the lemon-tree model as isSenseInConcept.
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Thesauri on the Semantic Web’, was published as part of the conference
proceedings of ‘Language, Data, and Knowledge 2019’, Leipzig. This paper
analyses fundamental needs for representing thesauri as Linguistic Linked Data
and offers a solution for capturing two important aspects not covered by Lemon-
OntoLex: (1) levels that can be distinguished in the topical system of thesauri and
(2) a looser form of categorization than lexicalization. The necessary terminology
for these aspects has been made available in an information model called lemon-
tree, facilitating publications of thesauri as Linguistic Linked Data.

Part III. Disseminating and Evaluating A Thesaurus of Old English as
Linguistic Linked Data
The FAIR digital form of thesauri on the Web, proposed in Part II, is evaluated
in Part III. Here, the case study of a single historical language thesaurus, TOE, is
discussed in-depth: its transformation to the digital form, dissemination through
the novel web application Evoke, and utilization in research across various
disciplines in academia. Thus, this part assesses to what extent Linguistic Linked
Data, and the manner in which it is disseminated, allows for a wider use in
academia than existing paper and digital editions of historical language thesauri.
Part III contains three peer-reviewed publications and one original chapter.

Chapter 6 is a paper, entitled ‘A Thesaurus of Old English as Linguistic Linked
Data: Using OntoLex, SKOS and lemon-tree for Bringing Topical Thesauri to
the Semantic Web’, presented at ‘eLex 2019’, Sintra. This paper discusses the
process of porting TOE to the Web-based form and provides recommendations
for representing topical thesauri on the Web, whilst granting insights into aspects
that may be encountered in porting similar lexicographic resources in the future.
In order to support future work on other thesauri, the automated process created
for porting this thesaurus has been made available via open access, too.53

Chapter 7 is the article ‘Evoke: Exploring and Extending A Thesaurus of Old
English using a Linked Data Approach’. Published in the international peer-
reviewed journal Amsterdamer Beiträge zur älteren Germanistik in 2021, this
article details the web application Evoke. This web application, developed as
part of this research, offers functionality for navigating, viewing, extending, and
analysing thesaurus content that is represented as Linguistic Linked Data. Figure
0.2 illustrates the ability to navigate the topical system of a historical language
thesaurus. So-called breadcrumbs indicate the current location in the topical
system: starting from “Power, might” down to, currently in view, “Freedom,
being free”. The large pane in the user interface here indicates which subordinate
categories, such as “A free man” and “A free woman”, are available to the user
for navigating further down the semantic hierarchy that the topical system
constitutes. The functionality of Evoke, including the means to navigate, is
founded on the research needs that surfaced in Part I of the dissertation and in
various workshops referred to earlier. As the article demonstrates, Evoke proves
to be a powerful research tool that facilitates its users to perform novel cultural
linguistic analyses over multiple sources.
53See ‘List of source code’ in the back matter of the dissertation.



Figure 0.2.: Navigating the topical system of TOE in the web application Evoke.

Chapter 8, following the chapter on Evoke, assesses the usefulness of the
dissemination of TOE as Linguistic Linked Data through the discussion of
a number of research case studies. A collaborative project, titled ‘Exploring
Early Medieval English Eloquence’ (EEMEE), was established for this purpose.
The project has brought together scholars from universities and lexicographic
institutions from across Europe to explore – and elaborate on – the contents of
TOE using the web application Evoke. Their case studies, the majority of which
have been published as part of a special issue of the international, peer-reviewed
journal Amsterdamer Beiträge zur älteren Germanistik, are summarized in this
chapter, along with reflections on the benefits and disadvantages of the new
digital form and dissemination of the thesaurus concerned.

Chapter 9 is an article on one of the research case studies mentioned in
Chapter 8, co-written by Rita van de Poel and myself, titled ‘A Case of Kinship:
Onomasiological Explorations of kinship in Old Frisian and Old English’.
Explorations of Old Frisian and Old English lexis in the semantic field of kinship
are realized by connecting Old Frisian lexis to the overarching structure of
TOE. The resulting dataset for kinship in Old Frisian thus shares its semantic
framework with that for Old English lexis. As the article demonstrates, this
approach facilitates comparative analyses of the two historical languages, on an
onomasiological level, which leads to new insights into linguistic and cultural
aspects of these two languages and their language communities.
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Lastly, the dissertation concludes by providing answers to the research questions,
reflecting on the extent with which the proposed dissemination form of historical
language thesauri overcomes the listed impediments for research, and discussing
the potential future impact of the research presented here.

0.6. Related work
Digital approaches for investigating various facets surrounding language,
including the structure of vocabularies and diachronic perspectives on language
development, are by no means new.54 Such matters have often been explored,
in various branches of computational linguistics, with digital corpora and
analytical tools.55 Onomasiological approaches are included amongst them,
most notably through the use of thesauri and smaller semantic field studies.56

Since the last century, research programmes have sought to further harness the
potential of digital thesauri, whether digitized or born-digital. Automated uses,
taking advantage of their digital form, include natural language processing and
automated translations.57 The next paragraphs will position my dissertation
within a number of important developments within the field of Digital
Humanities that deal with the study of lexicography and onomasiology.

The research in my dissertation shares its aim of increasing the availability of
research infrastructure for language resources with recent European initiatives.
Notable infrastructures for the Humanities are CLARIN (Common Language
Resources and Technology Infrastructure)58 and DARIAH (Digital Research
Infrastructure for the Arts and Humanities)59. These infrastructures allow
researchers to work with, amongst others, textual corpora and natural language
processing. Topical thesauri, the focus in this study, are not included in these two
infrastructures. Indexing thesauri, however, are supported and are published as
Linked Data.60 This format, which is also adopted in my dissertation, has been
refined and standardized for linguistic resources in the Linguistic Linked Data
community.61 In fact, CLARIN and the Linguistic Linked Data community seek
to strengthen collaborations and have discussed common goals.62

An important context for the research presented in the dissertation, as
alluded to in the previous paragraph, is the efforts surrounding Linguistic
Linked Data. As Declerck et al. have observed, these efforts play “an increasing
role in eLexicography”.63 The English WordNet, for instance, has recently

54This section draws on the overview of related work as published in Stolk, ‘Evoke’.
55Sula and Hill, ‘The Early History of Digital Humanities’.
56HTE lists many such studies in its ‘Bibliography’ section.
57See, for instance, the use of machine-learning based on BERT in Kohli, ‘Transfer Learning

and Augmentation for Word Sense Disambiguation’.
58De Jong et al., ‘Interoperability in an Infrastructure Enabling Multidisciplinary Research’.
59Maryl et al., ‘Future of Scholarly Communication’
60‘Vocabs Services’, DARIAH.
61Cimiano et al., Linguistic Linked Data.
62Stokman, ‘A Recap on the CLARIN Café on Linguistic Linked Data’, CLARIN.
63Declerck et al., ‘Recent Developments for the Linguistic Linked Open Data Infrastructure’,

p. 5664.



been ported to this model.64 Moreover, several recent initiatives aim at
building and maintaining Linguistic Linked Data resources, including the
H2020 projects ELEXIS (2018–22), Prêt-à-LLOD (2019–22) and the COST
Action NexusLinguarum (2019–23).65 Tooling in these initiatives that work
with Linguistic Linked Data focus on creation, discovery, transformation, and
linking.66 Examples of such tools include LingHub, which offers discovery of
language resources by searching through their metadata,67 and NAISC, used for
aligning two RDF datasets. Unfortunately, most applications currently available
for working with Linguistic Linked Data “come with a considerable entry barrier
and they address the advanced user of RDF technologies rather than a typical
linguist”.68 The web application Evoke, developed as part of my dissertation,
is amongst the first range of applications that aims to provide a user-friendly
interface for such resources and to open them up to a wider audience. Other
notable applications that provide user interfaces for Linguistic Linked Data
resources are VocBench 3 and LexO.69 Both of these web-based platforms allow
users to edit and view Linguistic Linked Data in a user-friendly manner. However,
unlike Evoke, they lack functionality to perform onomasiological analyses: their
main aim is to manage and publish content collaboratively.

Lastly, a number of recent research programmes have increased efforts that
expand the use of thesauri to other domains. The onomasiological lens that HTE
provides, for instance, has been utilized for mapping metaphors throughout the
history of the English language and for semantically annotating entire textual
corpora for topical analyses.70 Similarly, my dissertation seeks to contribute
novel methods to Digital Humanities research for engaging with thesauri. By
offering statistical analyses utilizing the semantic hierarchy of these lexicographic
resources, and by allowing researchers to link additional information to thesaurus
content, the web application Evoke grants new, meaningful insights into a
language and the use of its vocabulary in cultural expressions (e.g., individual
texts or entire oeuvres). As Chapter 8 demonstrates, the functionality available
offers results that provide additional knowledge, but may also raise new questions
that warrant a closer inspection of the cultural context (e.g., textual, historical,
socio-economic). The research presented here, therefore, is firmly rooted in
Digital Humanities, and provides the means to explore Humanities-based
questions through digital resources that complement knowledge and expertise
of scholars.

64McCrae et al., ‘English WordNet 2020’.
65ELEXIS: https://cordis.europa.eu/project/id/731015, 2018–2022; Prêt-à-LLOD: https://

cordis.europa.eu/project/id/825182, 2019–2022; NexusLinguarum: https://www.cost.eu/
actions/CA18209, 2019–2023.

66Declerck et al., ‘Recent Developments for the Linguistic Linked Open Data Infrastructure’.
67McCrae and Cimiano, ‘Linghub’.
68Chiarcos et al., ‘On the Linguistic Linked Open Data Infrastructure’, p. 13.
69Stellato et al., ‘VocBench 3’; Bellandi and Giovannetti, ‘Involving Lexicographers in the

LLOD Cloud with LexO’.
70Mapping English Metaphor through Time; Piao et al., ‘A Time-sensitive Historical Thesaurus-

based Semantic Tagger for Deep Semantic Annotation’.

https://cordis.europa.eu/project/id/731015
https://cordis.europa.eu/project/id/825182
https://cordis.europa.eu/project/id/825182
https://www.cost.eu/actions/CA18209
https://www.cost.eu/actions/CA18209
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1. The content of historical language
thesauri

A thorough understanding of the contents of historical language thesauri is
essential in determining an appropriate dissemination form for these resources.
To this end, the current chapter discusses their main components and discerns
generic characteristics of their information. The table of contents of the print
edition of the Historical Thesaurus of English (HTE), shown in Figure 1.1, lends
itself to defining what, for the purposes of this chapter, is considered the content
of a thesaurus. The table applies the term thesaurus to the following notions:
(1) the entire, two-volume publication of the thesaurus, (2) the first volume of
the publication, of which the largest part is called by the same name, namely (3)
the thesaurus proper. The current chapter will discuss the contents of thesauri
in this narrowest of meanings, that of the thesaurus proper. In this discussion,
the aim is to understand what knowledge these thesauri contain. Through an
analysis of their presentations, which may vary between different publications of
the same thesaurus (e.g., print editions and online editions), the chapter distils
the meaning editors have attempted to convey to users.

In order to provide an overview of the information found in historical
language thesauri, the chapter draws from two main types of sources. The
first, and most important kind of source, is the historical language thesauri
themselves. This chapter analyses thesauri of Scots and English, specifically.
Both their content proper and their introductions provide valuable insights into
the main components found within historical language thesauri. The second
group of sources is formed by publications and handbooks on both thesauri and
lexicography in general. These secondary sources impart a broader understanding
of the scope and context of historical language thesauri on the one hand and, on
the other, delve more deeply into the semantics of some of the elements found
in these thesauri.

The remainder of the chapter is laid out as follows. Section 1.1 lists available
editions of historical language thesauri of Scots and English. Subsequently,
section 1.2 identifies the main components found in these historical language
thesauri. The traditional lexicographic perspective, which is based on the
presentation of thesauri, is argued to be less suitable for electronic editions
than for paper ones and is therefore supplanted by an alternative division into
components — one based on the knowledge that presentations convey. The three
components identified thus, treated separately in sections 1.3–1.5, are: (1) the
topical system, which is a hierarchy of semantic concepts; (2) lexical senses,
which are words or phrases in a specific sense, positioned within the overarching
topical system; and (3) relations of synonymy, indicated through groupings of



Figure 1.1.: The table of contents from HTE1 (vol.1, p.v).

lexical senses. Section 1.6 discusses two constituents that are found across these
main components, namely cross-references and editorial commentaries. Before
the conclusion of the chapter, section 1.7 provides an overview of resources that,
content-wise, have much in common with historical language thesauri.

1.1. Historical language thesauri
At the time of writing, historical language thesauri are relatively rare.1 This
chapter discusses eight thesauri that cover historical variants of English and
Scots, in their various published forms. Only one encompasses the full history of
the language which it covers; the others focus on a specific period and, often, a
selected domain. A brief overview of the eight thesauri, and the various editions
they are available in, is presented below (in order of publication date); Appendix
1.A contains illustrative images of each thesaurus.

1Hartmann, Encyclopedia of Language and Linguistics, 2nd edn, s.v. ‘Thesauruses’; Kay and
Alexander, ‘Diachronic and Synchronic Thesauruses’.
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A Dictionary of Selected Synonyms of the Principal Indo-European
Languages (DSSPIEL)
DSSPIEL captures synonyms from a number of Indo-European languages. It
includes Greek, Latin, Spanish, Polish, and Russian, amongst others, but also
historical forms of languages, such as Old, Middle, and Modern High German
(or, as it is known in this thesaurus, New High German). This multi-lingual
thesaurus appeared in print in 1949.

The Scots Thesaurus (ScT)
ScT captures the Lowland Scots lexis available throughout history, from its
twelfth-century beginnings to the present. It appeared in print in 1990.

A Shakespeare Thesaurus (ShT)
ShT captures the vocabulary employed by the English poet and playwright
William Shakespeare (1564-1616) throughout his works. It appeared in print
in 1993.

A Thesaurus of Old English (TOE)
TOE captures the lexis of Old English, the variant of English spoken between
roughly 500 and 1100 by the Anglo-Saxons. This thesaurus groups synonyms
and provides insight into their distribution in the surviving Old English texts.
Table 1.1 lists four editions of TOE that can be distinguished.

Edition Type Description Published
TOE1 print the first publication of the thesaurus 1995
TOE2 print a new impression, containing minor corrections

and additions
2000

TOE3 electronic a website containing further corrections, based
on new knowledge that stemmed “largely from
completed sections of the Toronto Dictionary
of Old English” 2 — no longer available

2005

TOE4 electronic a visual overhaul and relocation of the website
of TOE3 [under rolling revision]

2015

Table 1.1.: Editions of TOE

Love, Sex and Marriage (LSM)
LSM captures the English lexis available for love, sex, and marriage throughout
the entire history of English. This thesaurus groups synonyms and provides
insight into their use in time and place. LSM appeared in print in 1999.

Historical Thesaurus of English (HTE)
HTE captures the English lexis that has existed throughout its 1300-year history,
from Old English up to Modern English. This thesaurus groups synonyms and
provides insight into their use in time and place. Table 1.2 lists three editions of
HTE that can be distinguished.



Edition Type Description Published
HTE1 print the first publication of the thesaurus 2009
HTE2 electronic a digital edition incorporated into OED Online

[under rolling revision]
2010

HTE3 electronic a stand-alone website made freely available on
the fiftieth anniversary of the founding of the
thesaurus project [under rolling revision]

2014

Table 1.2.: Editions of HTE

Historical Thesaurus of Scots (HTS)
HTS will capture the vocabulary of Scots throughout its known history. At the
time of writing, the thesaurus is still in its pilot phase and focuses on a few
selected fields. The pilot version of this thesaurus was published online as a
website in 2015.

The Bilingual Thesaurus of Everyday Life in Medieval England
(BTH )
BTH contains vocabulary of two languages in use in Medieval England, namely
Anglo-French and Middle English, relating to everyday life. This thesaurus
groups words and phrases considered synonymous (or possible translations,
when dealing with terms from both languages covered) and includes dates of
attestation. The thesaurus was published online as a website in 2019.

1.2. Main components
The content of historical language thesauri consists of a number of main
components, each with its own constituents, and relations between these
components. Werner Hüllen, in his thorough treatment of the history of
Roget’s Thesaurus, distinguishes two main components of thesauri proper: their
macrostructure and microstructure.3 This distinction is common in lexicography
and applied more generally also to dictionaries.4 The term macrostructure
denotes the arrangement of entries; microstructure indicates the structure
applied within entries. Although this distinction can be applied to historical
language thesauri, too, maintaining it is not without its drawbacks.

Firstly, what an entry exactly is can differ from one thesaurus to the next
due to differences in presentation. In LSM, for instance, an entry consists of
a short sense definition (i.e., the name of the category), followed by a list of
English words and phrases that, historically, have had that meaning. In ScT, an
entry is a word with one or more senses. Entries can thus range from multiple
sets of synonyms to a single set of these, or even to a single word sense.5 As a

3Hüllen, A History of Roget’s Thesaurus, pp. 278–84.
4Additionally, the entire structure of the publication, along with its introductory apparatus

(Foreword, Preface, etc.), is referred to as the megastructure. See Svensén, A Handbook of
Lexicography, p. 379.

5What constitutes an entry and which information is presented as part of an entry during the
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consequence, discussions based on macrostructure and microstructure forestall
comparisons of thesauri based not on presentation but on what they convey:
their informational content. The latter is with which this chapter is concerned.

Secondly, the thesaurus taxonomy can be part of both the macrostructure and
microstructure. This is the case for TOE and HTE. Their entries, as presented
in print editions, are groups of synonyms that further expand on, or specialize,
the categories found in the overarching macrostructure.6 Rather than discussing
the hierarchy in the macrostructure and microstructure separately, reviewers
of the historical language thesauri tend to discuss the topical system in its
entirety.7 Their choice to do so is unsurprising, since which categories of the
taxonomy belong to the macrostructure and which to the microstructure can
be rather obscure. That is to say, the categories and the items they contain
are sometimes presented in a similar manner for both categories belonging to
the macrostructure and those considered part of the microstructure. In TOE2,
for instance, categories found in both structures are presented in bold and are
followed by Old English synonyms that express their meaning (see categories
“01 Earth, world” and “.As God’s creation” in Figure 1.A.7 in Appendix 1.A).
The sole distinguishing factor between categories in its macrostructure and
microstructure here appears to be that which precedes the category name: a
string of numbers, in the case of the macrostructure, or points.8

Thirdly, the distinction does not carry over well into electronic environments.
Digital editions of historical language thesauri are no longer bound by the
limitations that applied to their printed counterparts. Information is dispersed,
accessible through hyperlinks, and not presented in a strict sequence and a
single visualisation. The electronic editions of TOE, HTE, and HTS focus on
another distinction instead: between categories and the words they contain. Their
search engines allow users to search amongst the former or the latter. to a singe
information proper is separated from its presentation — a design principle that
is prevalent in information sciences.9

In light of the above, the traditional distinction between macrostructure and
microstructure should be abandoned. Instead, thesaurus content demands an
analysis through the main logical components identified in digital editions of
historical language thesauri. Thus, there are three parts of thesauri: (1) the
topical system, which is a hierarchy of semantic concepts; (2) lexical senses, which
are words or phrases in a specific sense, positioned within the overarching topical
system; and (3) relations of synonymy, indicated through groupings of lexical

editorial process can influence the compilation of the lexicographic work (see, for instance,
the practice of employing template entries as discussed in Atkins and Rundell, The Oxford
Guide to Practical Lexicography, pp. 123-8.

6Such fine-grained distinction in meaning between groupings causes the microstructure to
be termed distinctive as opposed to cumulative (Kay and Alexander, ‘Diachronic and
Synchronic Thesauruses’, p. 370).

7E.g., Coleman, Review of HTE1 ; Diller, Review of HTE1 ; Görlach, Review of TOE1 ;
Momma, Review of TOE2.

8This difference, concerning the identification of categories, is discussed further in section
1.3.3.

9Separation of structure and presentation has been advised, for instance, for web pages through
the HTML and CSS standards. See W3C, ‘HTML & CSS’.



senses.10 These components, shown in Figure 1.2 (and its legend in Figure 1.3),
are discussed separately in the next sections, starting with the topical system.

liberty, n.

freedom, n.

Lack of
subjection

Authority

Society

synonyms

Freedom/liberty

freeship, n.
franchise, n.

...

(in sense 3)

Permission

Communication

(in sense 2)
(in sense 1a)
(in sense 1b of homonym 1)

†
†

Figure 1.2.: Three logical components of a thesaurus, as found in HTE2.

A semantic concept / category

Categorization of senses

A list of senses

A list of synonymous senses
syno.

Figure 1.3.: Legend.

1.3. Topical system
Dictionaries commonly employ an alphabetical ordering of their items. Thesauri,
in contrast, organize their items according to their meaning through a topical
structure. This overarching structure offers users generic meanings as a starting
point, which branch out to meanings increasingly specific. Once users locate the
meaning that they are interested in, they are presented with the words or phrases
that express that meaning. This overarching system thus allows the thesaurus
user to move from meaning to lexical item.

Topical systems in thesauri go by different names. Some thesauri, including
LSM, DSSPIEL, and the paper editions of TOE, refer to their overarching
system as the classification system. Others, including HTE, HTS, ScT, and
the electronic edition of TOE, position their topical structure as consisting of
categories rather than classes, suggesting that their lexis has been categorized
10The term lexical senses corresponds with the notion of lexical unit as defined by Alan Cruse:

“the union of a single sense with a lexical form” (Lexical Semantics, p. 77). Although
relations other than synonymy, such as metonymy and polysemy, may be discerned in
thesauri, too, they are, with the exception of HTE2, not captured explicitly in the thesauri
analysed.
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rather than classified. The terms classification and categorization are often
thought to be synonymous and, as a result, “literature on categorization is riddled
with passages where the terms [..] are used indiscriminately”.11 In fact, the lack of
distinction between class/classification and category/categorization can be found
even in the entry on thesauri in the Encyclopedia of Language and Linguistics,
which contains a paragraph that speaks of categories in a classification system.12

Nevertheless, there are differences worth noting.
Although classification and categorization are both means to group items,

a classification provides the more rigid structure of the two.13 The criteria for
assigning items to a particular class are predetermined principles that ensure that
the classes are mutually-exclusive and non-overlapping. In other words, an item
can be assigned to only one specific branch in a classification system. Categories,
by contrast, are formed based on context or perceived similarity rather than on
predetermined principles. Their boundaries can be “fuzzy”: some items may be
considered better representative members of a category than others. Which items
are assigned to a category and which ones are not therefore remains relatively
flexible. Items that are categorized can belong to multiple groups, possibly even
located in different branches of a hierarchy (if indeed categories are positioned
within a hierarchy). The flexibility that categorization offers over classification is
deemed “essential” for historical semantics in particular, according to the editors
of HTE.14 As a consequence, the terms category and categorization appear more
suitable for historical language thesauri than class and classification. The former
are therefore used in the remainder of this study.

The logic behind the topical system and its categories tends to be the
“central question” for reviewers of thesauri.15 Manfred Görlach, for instance,
has expressed his disappointment in finding in-depth discussion on this matter
absent from TOE1.16 Görlach is not alone in criticizing the logic applied by
editors (regardless of whether it is made explicit or not) and the resulting topical
system.17 Such criticism did not catch the creators of the discussed thesauri
unaware, however.18 In fact, both creators and reviewers are conscious of the
fact that, due to the subjective choices involved in constructing a topical system,
it is unlikely that one can be formed that will satisfy every user.19

11Jacob, ‘Classification and Categorization’, p. 527.
12Hartmann, Encyclopedia of Language and Linguistics, s.v. ‘Thesauruses’.
13Jacob, ‘Classification and Categorization’, pp. 527–31.
14HTE1, p. xix. The fact that categorized items may differ in how well they reflect the grouping

to which they are assigned is in line with what is known as the prototype theory, one of the
more recent development in semantics. For an introduction to prototype theory, see Taylor,
Encyclopedia of Language and Linguistics, s.v. ‘Prototype Semantics’.

15Diller, Review of HTE1, p. 321.
16Görlach, Review of TOE1, p. 398.
17See, for instance, Dance, Review of TOE1, p. 312.
18In the foreword or afterword of thesauri, editors typically convey their awareness that the

fashioned topical system is only a best attempt and may well find disagreement with others
(see DSSPIEL, p. xiii; ShT, p. viii; TOE2, pp. xxxv–xxxvi; HTE1, p. xix).

19For creators, see DSSPIEL, p. xiii; ShT, pp. viii–ix; TOE2, pp. xxxv–xxxvi; HTE1, p. xix;
LSM, p. 22. For reviewers, see Diller, Review of HTE1, p. 322; Peters, Review of LSM, p.
400.



Andreas Fischer has explained the necessity of subjective choices in fashioning
a thesaurus. The first reason, he contends, is that any fashioned topical system
will be influenced by the “[c]ultural conceptions and practices” of its creators.20

The second reason is that “human beings will see most concepts as belonging
to several categories” whereas thesauri typically limit the number of categories
in order to achieve clarity and brevity.21 Animals, as Fischer points out, can
be allocated in the topical system of a thesaurus under categories of “domestic
or wild, or they can be distinguished according to what they eat”.22 Based on
these premises, Hans-Jürgen Diller convincingly argues that “[t]here is no one
right classification [or categorization]; there are only more and less useful ones”.23

Of course, its usefulness will depend on the context in (or perhaps, rather, the
purpose for) which the thesaurus and its topical structure is to be used. The
following subsections address three aspects of topical systems: their structure
and constituents (i.e., categories), co-ordination of these constituents, and their
identification.

1.3.1. Structure of topical systems and their categories
The topical system of a thesaurus, which enables users to move from meaning
to lexical items that convey that meaning, consists of categories that are placed
in a hierarchical structure. This overarching structure, which is used to organize
words and phrases, is not unlike the taxonomies of animals and plants created by
the eighteenth-century biologist Carl Linnaeus (1707-1778) and later expanded
by the zoologist Georges Cuvier (1769-1832).24 In these tree-like structures, the
most generic or abstract concepts are used as roots, which branch out to concepts
increasingly specific in meaning. The concepts lower down in the taxonomy are
said to be subordinate to the more abstract ones they branch from.25 The ones
from which they branch, in turn, are their superordinates (see Figure 1.4).

A number of the historical language thesauri distinguish types of categories
in their topical system.26 The print editions of TOE, for example, distinguish
between categories deserving of a numbered identification, and those that do
not. To illustrate, the first two categories shown in TOE2, presented in Figure
1.A.7 in Appendix 1.A, are the numbered category “01 Earth, world” and the
unnumbered category “As God’s creation”. Whether a category belongs to the
one or the other variant in TOE “depends partly on perception of the taxonomy

20Fischer, ‘The Notional Structure of Thesauruses’, p. 55.
21Ibid., p. 55; see also Kay, ‘When Ignorance is Wisdom’, pp. 66–7.
22Fischer, ‘The Notional Structure of Thesauruses’, p. 55.
23Diller, Review of HTE1, p. 322.
24Faria, ‘Georges Cuvier et le premier paradigme de la paléontologie’.
25Saeed, Semantics, p. 68.
26Such distinctions are found in historical language thesauri of which their topical system

captures fine-grained distinctions as opposed to only coarse ones and are, as a result,
labelled distinctive: LSM, TOE, HTE, HTS, and BTH. All but the latter distinguish types
of categories. Chapter 3 describes such distinctions of category types in more detail in
section 3.4. Thesauri that do not classify as distinctive are labelled cumulative. See Kay
and Alexander, ‘Diachronic and Synchronic Thesauruses’, p. 370.
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Lack of
subjection

Authority

Society

Freedom/libertyPermission

Communication has
subordinate

has
superordinate

Figure 1.4.: Sample of the topical system of HTE3.

and partly on how many words it [the category in question] contains”.27 In other
words, there is no true distinction between the different types of categories other
than that numbered ones tend to portray larger semantic distances between
a superordinate-subordinate pair than unnumbered categories in their vicinity
do. Although the current electronic edition of TOE supplies these previously
unnumbered categories, too, with an identification number (e.g., “01|01 As God’s
creation”), the two types of categories remain distinguished from each other in
presentation and manner of reference (see the separate section of “subcategories”
in Figure 1.A.9), in the panel on the right, in Appendix 1.A). Similar distinctions
between types of categories are found in HTE, HTS, and LSM. Before detailing
the manner in which different types of categories are recognised in historical
language thesauri (section 1.3.3), the chapter will discuss the order of co-ordinate
categories in the topical system.

1.3.2. Order of co-ordinate categories
A category can have multiple, co-ordinate subordinate categories. In Figure 1.4,
for example, the categories “Permission” and “Freedom/liberty” are co-ordinate
— both subordinate to the category “Lack of subjection”. The order in which such
co-ordinate categories are presented in historical language thesauri depends on
various factors. To illustrate, TOE maintains an order based on meaning, where
possible, such as from “Head” to “Tail” for animal parts.28 If no such order
is apparent, the thesaurus resorts to an alphabetical order.29 LSM, similarly,
displays an order based on meaning in parts of its topical system. Its Love
section “is divided mainly by types of love and degrees of intensity”,30 resulting in
categories under “Types of Kissing” to be ordered from “Saluting” and “Pecking”
to, at the end of the scale, “French-Kissing”. In its section on Marriage, female
categories are listed before male ones, as the editor considers that “[i]t would be

27TOE2, p. xxxiii.
28TOE2, p. xxxv.
29TOE2, p. xxxv.
30LSM, p. 22.



strange, for instance, to list male prostitutes before female, or husbands before
wives”.31 Whether this line of thinking is influenced by the cultural conceptions of
the past (associated with the lexis in this thesaurus) or those of the editor is left
unmentioned. More importantly, in the present context, it is evident that editors
may occasionally deem a particular order of co-ordinate categories desirable for
users — one that may well be subjective.

Co-ordinate categories in historical language thesauri may not only be ordered
based on their meaning but also on grammatical features. HTE, HTS, and LSM,
for instance, differentiate between parts of speech in their topical systems. These
categories tend to follow a fixed sequence. In HTE, the order adhered to is
the following: noun, adjective, adverb, verb, phrase, interjection, conjunction,
preposition.32 This order is typically found in LSM as well. Here, though, the
order may be adjusted in some locations of the topical system. Thus, under
“L/01.06 Self-Love”, one finds the category “pert. to narcissism/a narcissist”
for adjectives preceding “falling in love with sme/sth of one’s own creation” for
nouns. The editor of LSM states that any deviations found in the thesaurus are
“based on the earliest citation date, the relative number of terms for each part
of speech, and the ease of defining words in terms of one other”.33 For categories,
too, then, editors may on occasion desire to impose an ordering other than the
default.

1.3.3. Identification of categories
Categories in historical language thesauri are typically identified through a name
preceded by a number or string that codifies that category’s location in the
thesaurus. The exact identification format employed for a category depends
largely on the type of category and its position in the topical system, as will
become evident in this section. Table 1.3 illustrates the identification system
employed in many of the historical language thesauri with an example taken
from LSM.

L Love
L.03 Friend

L.03.02 Companion
Category type I

L.03.02/01 Types of Companion
L.03.02/01.01 Travelling Companion Category type II

a travelling companion
.pert. to a travelling companion Category type III

adj
adv Category type IV / PoS

Table 1.3.: Hierarchy and category types of adjectives in LSM “pert[aining] to a
travelling companion”.

31LSM, p. 23.
32HTE1, p. xxii.
33LSM, p. 26.
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As Table 1.3 shows, LSM distinguishes four types of categories. Categories
of type I are identified by a name and a string that codifies the location in the
hierarchy. For example, the string “L.03.02” used to identify the “Companion”
category indicates that this category is the second one subordinate to the third
(“Friend”) of the top category L (“Love”).34

Categories of type II in LSM are indicated by a similar system, but a
forward slash in the string (separating categories of type I and type II) indicates
that these subordinate categories are semantically closer to their superordinate
category than subordinate categories of type I. For this reason of semantic
proximity, the printed thesaurus presents categories of type II (e.g., “L.03.02/01
Types of Companion”) directly after their superordinate category (e.g., “L.03.02
Companion”). Subordinate categories of type I (e.g., “L.03.02.01 Acquaintance”)
follow after those of type II.

Besides categories identified in LSM via a string codifying their exact location
in the hierarchy, the thesaurus also contains categories that are not identified
in such a manner. LSM categories of type III (in Table 1.3 by the names of
“a travelling companion” and “pert. to a travelling companion”) are identified
only by a name or sense definition. To indicate hierarchical relations between
categories of this type, LSM employs a “system of indented points”.35 A category
name visually preceded by a point is subordinate to the first category listed above
it that is preceded by one fewer. In Table 1.3, the category “pert. to a travelling
companion”, which is preceded by a single point, is subordinate to the category
“a travelling companion”, which is preceded by no point at all.36 Lastly, LSM
type IV categories state the part of speech.

The number of category types, and the identification system in place, may
differ from thesaurus to thesaurus. LSM is certainly not the only historical
language thesaurus that codifies the location of a category in a string. In fact,
all historical language thesauri covered in the chapter employ such a system.
This practice suggests that users are thought to benefit from references to
categories that, to some degree, include information on the context of the topical
system. Additionally, all of the historical language thesauri that distinguish
types of categories convey these distinctions in the codified string through
special delimiters (such as a forward slash). Although these identification systems
emphasize the hierarchical structure, they are not without drawbacks. The
resulting identification strings can be rather lengthy — especially in large,
distinctive thesauri, such as HTE. As a result, reviewers have dubbed these
strings “off-putting”, “unwieldy”, and “impossible to hold in one’s head for more
than a few seconds without re-checking in the text”.37 Of course, this last remark
may indicate that the criticism holds more so for print editions of thesauri rather

34LSM, p. 21.
35LSM, p. 26.
36The editor of LSM considers categories of type III not to be categories in the topical system,

but instead sets of synonyms identified by a definition positioned within such categories
(LSM, pp. 25–6). The hierarchy between these groups, however, form a taxonomy based on
meaning, characteristic of categories within a topical system.

37Coleman, Review of HTE1, p. 206; Görlach, Review of HTE1, p. 195; Brewer, Review of
HTE1, p. 804.



than digital ones, in which it is not necessary to remember the entire string, as
it can be copied, bookmarked, or provided as hyperlink to the corresponding
section in the thesaurus.

Use of indented points in the identification system, such as with category type
III in LSM, is also found within the print editions of TOE. There, indented
points are used with the second of its two category types. This system has been
replaced in its electronic editions, which favour an identification system that
codifies the precise location in a string for both its category types (see Table
1.4). Although these newer TOE editions do not clarify the reasoning behind
the change, one may assume its intention has been to unify the referencing
system for all categories and that, in the digital editions, there is more visual
space available than in the paper editions to present numbers for all categories.

12 (n.) Power, might
12.01 (n.) Power, control, sway

12.01.01 (n.) Authority
12.01.01.10 (n.) Freedom, being free

Category type I

12.01.01.10|07 (adj.) Free, not in bondage
12.01.01.10|07.01 (adj.) Free to go Category type II

Table 1.4.: Hierarchy and category types of TOE4 “Free to go”.

In addition to differences in their numbered identification, thesauri can also
differentiate in how they incorporate part of speech. Whereas in LSM, type IV
categories state the part of speech only, other historical language thesauri may
integrate this information in the name of the category, too. This practice is found
in both HTE and HTS. Thus, we find in HTE1 the categories “01 (n) The world”
and “01 (adv) Earthly”, which are the nominal and adverbial part of speech
categories subordinate to the first top category of the thesaurus. Moreover,
these thesauri show that part of speech categories do not necessarily need to
be positioned as the lowest level of categories for which no further subordination
is possible: Both HTE and HTS employ part of speech categories as their second
type of category and allow subordination by a third type of category (see Table
1.5).38

To summarize, historical language thesauri identify categories through a
system that incorporates their position in the topical system. The exact
identification mechanism can differ between thesauri. Those thesauri that
distinguish multiple types of categories foreground these differences in the
identification system (e.g., through a forward slash or pipe separating two types
of categories). For thesauri in which all lexical items positioned at a category
share their part of speech, this property may be presented at the category instead

38It may be worth noting that HTE3 appears to position its part of speech identification in what
could be considered an odd position. The category on nylon, for instance, is said to require
citing through the reference “01.08.01.09|01.03 (n) Man-made textiles :: synthetic :: nylon”.
Considering that the part of speech category is located earlier in the classification system
though, something alike the following would be more accurate (albeit by some perhaps
considered visually less attractive) for a codified location string: “01.08.01.09 (n)|01.03”.
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03 Society
03.04 Authority

03.04.01 Power
Category type I

03.04.01 (adj.) Powerful/mighty Category type II
03.04.01|03 (adj.) All-powerful

03.04.01|03.01 (adj.) Jointly Category type III

Table 1.5.: Hierarchy and category types of HTE3 “Jointly (all-powerful)”.

of at the lexical sense, reflected by the category name, and incorporated in the
identification string.

1.4. Lexical senses
The topical system of a thesaurus categorizes elements referred to as lexical
senses. These elements are more specific in nature than words or phrases, known
as lexemes. By drawing on an example from ShT, this section aims to clarify
what lexical senses are and that it is indeed these elements, and not lexemes,
that are categorized. Consider the ShT category “01.02 sky”, under which one
finds the following item printed:39

heaven, n.

The head-form “heaven” in this example is similar in appearance to a
headword, or lemma, found in typical dictionaries, which suggests that lexemes
are categorized by thesauri. The fictitious dictionary entry below, however,
demonstrates otherwise.

heaven, n. 1) abode of one or more gods 2) the sky

It is evident that the “heaven, n.” entry in ShT, found in the category “01.02
sky”, represents the lexeme heaven in not all of its senses listed above but in
only the second sense. Werner Hüllen, who has thoroughly researched the topical
tradition of thesauri, acknowledges that items in thesauri indeed represent senses
of lexemes rather than lexemes in their entirety:

Strictly speaking, topical dictionaries [i.e., thesauri] have no
headwords but head-forms as linguistic dummies for their meanings
[i.e., senses]. Admittedly, a highly developed linguistic awareness is
needed to keep this difference in mind when using a topical dictionary.
Hence the humorous criticism that in order to work with such
dictionaries you must be so highly educated that you do not need
to consult a dictionary at all.40

39Information on lexical senses or their lexemes, such as the part of speech, may be presented
at the category instead (or posited as a category of its own) if the information applies to
all items in that category. This condition is not met in ShT for the part of speech of lexical
senses positioned at a given category.

40Hüllen, English Dictionaries, 800-1700, p. 13.



This claim is strengthened by the fact that the type of synonymy indicated by
thesauri is a relation between senses and not between lexemes or word-forms, as
will become clear in section 1.5.

Confirmation that thesauri categorize lexical senses can be found in the
electronic edition of HTE that has been incorporated into OED Online (i.e.,
HTE2 ). This particular edition of HTE takes advantage of both the topical
structure of the thesaurus and the full dictionary entries of the OED. This
set-up – unique amongst the historical language thesauri analysed – allows
for a closer investigation of the relation between a thesaurus and entries in a
dictionary. Dictionary entries in OED Online refer to thesaurus categories at each
lexical sense separately (see Figure 1.5). Conversely, the thesaurus categories in
this edition list the senses they contain and provide hyperlinks not simply to
dictionary entries but to specific senses within these entries (see Figure 1.6). As
such, it is evident that HTE indeed categorizes senses of lexemes, and not lexemes
as a whole.41 The following subsections discuss the structure, co-ordination, and
identification of these lexical senses in historical language thesauri.

Figure 1.5.: Entry ‘liberty, n.1’ in OED Online (3rd edn). A pop-up window, on the
right, indicates that sense 1a is assigned to two categories of the historical
language thesaurus HTE2.

1.4.1. Structure of lexical senses
For any lexicographical work, including thesauri, the question of which
information is provided per lexical sense depends on the audience and purpose
of the work as its editors perceived it.42 The structure of senses in ordinary
dictionaries, for instance, typically includes the part of speech, definition, and
41This conclusion is supported by the fact that the OED labels usage features per sense, and

that HTE has picked up these labels for its categorized lexis, presenting these at each head-
form in both the paper and stand-alone electronic edition. The head-forms in this thesaurus,
therefore, must indeed represent senses.

42Atikins and Rundell, The Oxford Guide to Practical Lexicography, p. 200.



37

1

Figure 1.6.: The category “civil liberty” in HTE2. Two senses of liberty are included
in this category. The first of these links to sense 1c of OED Online entry
‘liberty, n.1’; the second to sense 2c.

possibly a number of other components, such as quotations and meta language
indicating register or regional use.43 These components aid in clarifying the
unknown: the meaning and usage of a certain word or phrase. For thesauri, the
unknown is not the meaning, which is captured in the topical system, but the
words or phrases that express that meaning. Hence thesauri often omit definitions
for their senses; information on their meaning is already indicated (to a certain
degree) through their placement in the overarching hierarchy.44 Moreover, any
additional information per lexical sense, such as etymology or register, may
already be captured in other reference works and is sometimes considered
superfluous in thesauri.45 Nevertheless, the historical language thesauri analysed
in the chapter all include such additional information (such as part of speech in
ShT and use restricted to poetic texts in TOE), which may be attributed to
their purpose of acquainting users with words and phrases from a historical
context rather than a contemporary one with which they may be more familiar.
What additional information is present, and in which of these thesauri, will be
discussed shortly.
43Ibid., pp. 200-57.
44TOE2, p.xxxiii; HTE1, p. xxii.
45ShT, p. x; ScT, p. xv.



The order of components presented for a lexical sense typically adheres to
a strict sequence in lexicographic works.46 The order decided upon by editors,
which may vary between such works, is mainly intended to present the user of
the resource with information in a structured and consistent manner. Through
such a sequence, and through visual clues to distinguish the components, users
are aided in recognising the information presented and in locating the elements
in which they are interested. Although each historical language thesaurus edition
may adhere to its own sequence of components, the works analysed here tend
to start with a form of the lexical item (its head-form), followed by the part
of speech and, if such components are included, the definition, usage features,
and lastly external references. These components are discussed, separately, in
the following subsections.

Part of speech

The majority of the historical language thesauri analysed explicitly state the part
of speech for their lexical senses. This information is presented either per sense
separately (ShT, ScT, BTH ) or, more often, per category or set that groups
lexical senses (LSM, HTS, all editions of HTE, and the electronic editions of
TOE). The remaining thesauri leave it to the user to infer the part of speech
of lexical senses from the meaning indicated by the names of the categories
(DSSPIEL, print editions of TOE). In these last-mentioned thesauri, the part of
speech is explicitly indicated only under special circumstances, such as when the
editor considers the part of speech to be unclear from the context. To illustrate,
words located under DSSPIEL category “1.85 Burn” are explicitly labelled as
verbs in order to ensure they are not interpreted as nouns. It should be noted
that the indication of a part of speech for a lexical sense also holds, of course,
for the lexeme to which that sense is attributed.

Definition

A definition for lexical senses is another component found amongst the historical
language thesauri of Scots and English. As thesauri already indicate the meaning
of lexical senses through their placement in the topical system, definitions are
often omitted in the structure of the lexical sense. In fact, the only thesauri
analysed that contain such definitions for each of their lexical senses (again,
beyond the definitions that can be construed using the topical system) are those
covering the Scottish lexis: ScT and HTS. In her review of ScT, Betty Kirkpatrick
explains the need for the definitions for these particular thesauri:

There are innovations in the Scots Thesaurus. Unlike other
thesauruses it has definitions. This is not only essential for people
from outside Scotland but for many Scots living in Scotland who
need to be acquainted or re-acquainted with their native tongue.47

46Atkins and Rundell, The Oxford Guide to Practical Lexicography, pp. 200–57.
47Kirkpatrick, Review of ScT, p. 306.
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Here, therefore, the inclusion of definitions is warranted by the intended audience
for these thesauri. The need to know what a word exactly means is deemed
important enough for its inclusion as opposed to assuming that users are already
aware of the distinctions between related or synonymous words, are not interested
in such information, or are willing to consult other reference works. For the
majority of the historical language thesauri analysed in this chapter, users are
indeed encouraged to consult other sources for exact definitions (as well as for
other components) when the need for such information arises.48

Language

The language of a lexical sense is indicated explicitly in only two of the
historical language thesauri analysed. The component is found in DSSPIEL and
BTH, multilingual thesauri fashioned specifically for the purpose of contrasting
words from multiple languages that denote the same concept (Indo-European
languages, in the case of DSSPIEL; Anglo-Norman and Middle English in BTH ).
ShT, too, may be considered a multilingual thesaurus, as its editor has opted
not to confine the thesaurus to Shakespeare’s attested English lexis only. The
“foreign words” found in Shakespeare’s works, far fewer in number than the
English ones, “are normally those in foreign-language contexts only”.49 That
is to say, characters in a play may be French or Italian and converse in their
native tongues. The play Henry V, for instance, contains a scene in which the
French princess Catherine tries to learn a number of English words from her
maid.50 The conversation is performed entirely in French, apart from those
words that are being taught, of course. To indicate this distinction in language
in Shakespearian vocabulary, ShT marks foreign words with a label (‘lat.’ for
Latin, ‘fr.’ for French, and ‘it.’ for Italian). The other thesauri analysed deal with
the lexis from what is considered a single language, albeit with varying dialects
or variants. An explicit reminder of the language at every lexical sense contained
within is, understandably, deemed unwarranted by their editors.

Usage features

Information on usage and distribution is, according to the editor of LSM, “not
normally included” in the structure of lexical senses in thesauri.51 In contrast,
historical language thesauri appear to be an exception to this rule: five out of
the eight analysed include information on usage features. One must conclude,
therefore, that users of historical language thesauri are thought to require, or
rather desire, more information on the included lexical senses than users of most
contemporary thesauri do. Of course, historical lexis may take on forms that are
48ShT dubs existing dictionaries “indispensible companions to the present work” (p. x). HTE

encourages the user to “return to the OED and gather fresh information” on lexical senses
(HTE1, p. xiv). TOE informs its users of the general need for dictionaries next to thesauri:
“Compared with a dictionary, any thesaurus is somewhat of a blunt instrument, sacrificing
semantic or grammatical specificity to breadth of conceptual coverage.” (TOE2, p. xxxv).

49ShT, p. xiii.
50Shakespeare, Henry V, pp. 140–2.
51LSM, p. 5.



significantly different from contemporary ones or may have undergone significant
changes in their meaning or use — changes that are worth pointing out to users
of historical language thesauri through, amongst others, indications of usage
features.

Appendix 1.B provides an overview of which kinds of usage information are
conveyed systematically in the historical language thesauri analysed. These
include indications of restricted use of a given word or phrase to a specific
genre, region, dialect, or medium. Most of these features are indicated through
labels (e.g., ‘poetic’ for words specific to poetic diction). In contrast, diachronic
usage features are captured in LSM and HTE through dates of currency instead.
Here, a label is used solely for the historical period of Old English (abbreviated
to ‘OE’), since exact dating of texts and language use for this early medieval
period is not as straightforward as for later periods of English.

External reference

The final component found in historical language thesauri of Scots and English
is an external reference. In fact, the majority of the historical language thesauri
advise the user to pick up additional reference works for further or more
detailed information on their included lexis. Many of these thesauri have taken
dictionaries as the source of their information, which entails that references to
the source material can be maintained during the editorial process. In cases
where not all information from a source dictionary is transferred to the resulting
thesaurus, references to the source material can offer users valuable insights
beyond information the thesaurus editors deem to warrant including directly. To
illustrate, HTE abandons indications of etymology found in the OED.

The form in which external references are made differs between print and
electronic editions of the thesauri analysed. Print editions typically refer the
user to a source dictionary in the introduction. Providing an external reference
per lexical sense instead would offer little to no additional benefit, as it requires
the reader to manually access the contents of the external reference work and
locate the sense in question. Digital editions of thesauri, in contrast, are capable
of facilitating the user in this process. In these editions, references can be offered
by hyperlinks that lead the user to specific locations in other digital bodies.
Such efficient links are available in the electronic editions of TOE, HTE, and
HTS. Hyperlinks per lexical sense refer the user in these cases to either the
exact corresponding item in the source dictionary (with HTS and HTE2 ) or
to a search for the item using the search engine of an external digital body
(with TOE4 and HTE3 ). Of course, external references need not only lead to
dictionaries.

TOE4 offers the user external references to University of Toronto’s Dictionary
of Old English Web Corpus. These references allow the user to automatically
search for attestations of a word or phrase from TOE (with that particular
spelling) amongst Old English texts that have come down to us, effectively
offering insights into the contexts in which the item is known to have been used.
Having discussed this final component and thereby the structure of lexical senses
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in their entirety, I turn to other aspects of these items found in historical language
thesauri: their order when co-ordinated and, afterwards, their identification.

1.4.2. Order of co-ordinate lexical senses
Co-ordinate lexical senses in historical language thesauri, i.e., senses located at
the same thesaurus category, are displayed in a systematic order. This order, as
Kay and Alexander observe, appears to depend on the availability of diachronic
usage information:

Within the macrostructure, historical language thesauruses which
regard their data as belonging to a single period will usually display
synonyms in alphabetically organized lists. Those with a diachronic
spread will order lists chronologically, or will compromise by
including some information about dates of use within an alphabetical
list, as The Scots Thesaurus (1990) does.52

Indeed, the historical language thesauri that include diachronic usage
information in a detailed manner (i.e., LSM and HTE) order their senses
chronologically.53 ScT, as noted, employs an alphabetical ordering instead.
Diachronic usage information in ScT is rather limited, effectively dividing senses
into those that are considered obsolete and those that are not. An ordering
based on this rather coarse distinction would still require co-ordinate lexical
senses to be organized within these two groups. In lieu of a better alternative,
the otherwise meaningless alphabetic ordering can always be employed to order
senses. In fact, it should be noted that both LSM and HTE indeed fall back on
alphabetical ordering for co-ordinate senses that have identical diachronic usage
information.54

Although most historical language thesauri without diachronic usage
information employ an alphabetical ordering of co-ordinate lexical senses, not all
of them can be said to do so. An alphabetical ordering is applied in ScT, ShT,
TOE, and HTS.55 These are thesauri that capture the lexis of a single language
or, in the case of ShT, at least for the majority of its items. In contrast, the
multilingual thesaurus DSSPIEL presents the items in three columns based on
their language.56 The first column displays the synonyms for a particular concept
taken from Hellenic languages, then those from Italic languages, followed by
Celtic ones. The second column displays the lexical senses taken from Germanic
52Kay and Alexander, ‘Diachronic and Synchronic Thesauruses’, p. 372.
53LSM, p. 15; HTE1, p. ix.
54LSM, p. 28; HTE1, p. xxiii.
55It should be noted that the alphabetical ordering might be on a particular form of the

categorized items. In TOE3, for instance, the category “01|01 (n) Earth, world :: As God’s
creation” contains gesceaft, which is found after sǣ and eorþe. The reason for this ordering
is that some Old English words are found in texts both with and without the ge- prefix, and
that therefore some lexicographical bodies ignore this prefix in their alphabetical ordering
(see, for instance, DOE).

56DSSPIEL does not make this order or the reason behind it explicit, suggesting the order is
considered logical enough to the readers interested in the comparative linguistics with which
the book is concerned.



languages. The third and last column those of Balto-Slavic and afterwards Indo-
Iranian languages. Within these groups, too, the order of the languages is set.
For the Germanic ones, for instance, Gothic is followed by Old Norse, Danish,
Swedish, Old English, Middle English, New English, Dutch, Old High German,
Middle High German, and lastly, New German.57 Here it is possible to see that
the order is again based on more than simply chance or the alphabet, as younger
variants of a language are preceded by older ones (e.g., New English is preceded
by Old and Middle English). In short, the order of lexical senses in a historical
language thesaurus can depend on any piece of information associated with
them — not limited to diachronic information. This finding suggests that other
information, too, such as diatopic usage information, could be used to order
lexical senses in historical language thesauri yet to be developed.

As the above discussion has shown, the order of co-ordinate lexical senses is
based on explicit information captured for each sense. Any ordering found in the
historical language thesauri analysed does not present new information on the
lexical senses or provides a better understanding of how these co-ordinate items
relate to one another. Instead, the applied order ensures that users can expect
to find an item in a position governed by a system that is – or rather, should be
– easily grasped.

1.4.3. Identification of lexical senses
Dictionaries and thesauri, both lexicographic works, tend to employ a different
identification mechanism for their lexical senses. The dictionary OED Online,
for instance, contains the following senses for the adjective politely.

politely, adv. †1. Smoothly. Obs. 1598–1730 2. In a polished or
refined manner; elegantly. Now rare. 1624–1868 3. Courteously; with
good manners; with consideration for the feelings of others. 1748–
1993 58

A reference to one of these three senses typically includes both the headword and
the code that identifies the sense within this particular grouping, for example:
OED Online, 3rd edn, s.v. ‘politely, adv.’, sense 3. In the case of thesauri, this
practice can only be applied effectively if they maintain a relation between
lexical senses and their lexemes. Only HTE2, out of the eight historical language
thesauri, does so. Consequentially, lexical senses in thesauri often have to be
identified in a manner different from that found in typical dictionaries and utilize
the topical system in which senses are positioned.

Lexical senses in a thesaurus are spread across its topical system. Senses that
in a dictionary would have been grouped under the same headword may well
be found at different locations in a thesaurus. The head-form that identifies
such a sense, acting for it as a “linguistic dummy”, is therefore useful for clear
identification only in the context of the category in which that sense is found.
References that would include only the head-form of a lexical sense tend to
57These are the names for the languages as adopted by DSSPIEL (see pp. 1–2).
58OED Online, 3rd edn, s.v. ‘politely, adv.’.
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be ambiguous as a result. Referring to “light”, for instance, is not sufficient
to determine whether its sense categorized as “lamp” is meant or that as
“relatively small in weight”. The position of a lexical sense in the topical system
is therefore, in the majority of historical language thesauri, highly relevant for
proper identification. To illustrate, the sense of franchise as shown in Figure
1.2 could be identified by referring to “franchise as found in 03.04.10.03 n.
Freedom/liberty”. (The identification and referencing to categories in the topical
system has been treated earlier, in section 1.3.3).

In some of the historical language thesauri, the head-form along with
the location in the topical system is insufficient to refer to a single sense
unambiguously. The ScT category “15.6.13 Anger”, for instance, contains the
following entry:

scunner 1 a nuisance. 2 a troublesome person.

Here, the grouping of senses is similar to that found in typical dictionaries.
Hence there is the need for including the number that identifies a specific
sense within the grouping, too, in references to a lexical sense. The location
in the topical system remains relevant even in cases like ScT, which appear at
first glance to resemble a dictionary in terms of its identification and grouping
system. The groupings of senses based on head-form and number are guaranteed
to be unique only per category. Thus, one finds the head-form “able” in ShT
without any further sense division in both category “9.1.1 General”, in the
sense of being physically fit, and in “10.4 Eating and drinking”, in the sense
of having an appetite. Only their definition and locations in the topical system
can be used to distinguish the two senses. In short, the identification of lexical
senses in a thesaurus typically consists of a head-form and perhaps further
identification within a group. However, these identifications are not necessarily
unique throughout the thesaurus and references should therefore include the
position of such senses in the overarching topical system.

1.5. Synonymy
The overarching topical system of a thesaurus provides a structure for words and
phrases in their various senses. Senses grouped by thesaurus categories are, per
definition, sets with a similar or related meaning. With most historical language
thesauri this chapter covers – but not all – such sets indicate an even stronger
semantic tie: one of synonymy. The words start, begin, and commence, for
instance, can be considered synonymous, since they denote the same concept. In
which cases words or phrases are deemed synonymous depends on the definition
of the relation to which is adhered.

The semantic relation of synonymy has four prominent definitions in
linguistics. Arranged from most to least restrictive, these various types of
synonymy are called absolute, perfect, cognitive, and near-synonymy (see Table
1.6). The most restrictive of these, absolute synonymy, requires lexemes to have
the same meaning and use for all their senses. Whether this strictest variant of
synonymy truly exists is debatable. Words or phrases may not only differ in the



meanings they carry but also in some other aspects, such as their connotation,
register, or frequency in use.59 The other three definitions consider synonymy to
be a relation between lexical senses instead of lexemes in all their senses. Perfect
synonymy of two lexical senses requires them to be the same in meaning and use
regardless of the context in which they are used. Cognitive synonymy stipulates
that senses need to be the same in meaning apart from any possible variation
in usage between them. The least restrictive definition, that of near-synonymy,
calls for a similarity of meaning and requires two senses to be substitutable only
in specific contexts.

Relation Between Example
Absolute synonymy lexemes anyone=anybody
Perfect synonymy lexical senses crucifer=brassica (‘cabbage’)
Cognitive synonymy lexical senses peritonsillar abscess=quinsy (‘illness’)
Near-synonymy lexical senses to pacify=to placate (‘to calm’)

Table 1.6.: Examples of different definitions of synonymy.60

Not every thesaurus indicates relations of synonymy according to even the
most forgiving of definitions. ShT and ScT, for instance, omit such indications.
To illustrate, ScT contains the category “6.2.3 Shipping, navigation” in which
the noun spulyie and the verb stell are adjacent entries. The sense of the former
is indicated as “jetsam, anything cast ashore”; the latter as “load (a ship)
evenly, trim the cargo in (a ship)”. These two senses can hardly be considered
interchangeable; even the parts of speech of the items differ.61 Adjacency here,
therefore, does not indicate synonymy. Similarly, ShT positions the verb overblow
and the noun sea-storm alongside each other in category “01.06 Wind, storm”.
These, too, can not be considered synonymous according to any of the four
established definitions. In short, grouped items presented at the same location
in the topical system of these two thesauri do not indicate anything beyond
belonging to the same semantic field.

Although not found in ShT and ScT, sets of synonyms are present in all the
other historical language thesauri analysed: DSSPIEL, TOE, LSM, HTE, HTS,
and BTH. The degree to which members of such a set are considered synonyms
may vary across these thesauri. TOE, for instance, asserts that its grouped items,
although they share “at least one component of meaning”, are to be seen as
loosely synonymous only.62

No claim is made that the words assigned to each group are
synonyms in any strict sense of the term, i.e. that they are

59Murphy, Encyclopedia of Language and Linguistics, s.v. ‘Synonymy’.
60Based on Murphy, ‘Meaning Relations in Dictionaries’, pp. 447–8.
61Synonymous lexical items are typically thought, in order to be interchangeable, to require a

shared part of speech (Murphy, ‘Meaning Relations in Dictionaries’, p. 439). Be that as it
may, some scholars “claim that synonymy is possible between words belonging to different
parts of speech (as between the verb sleeping and adjective asleep)” (Stanojević, ‘Cognitive
Synonymy: A General Overview’, p. 194.

62TOE2, p. xxxiii.



45

1

mutually substitutable in all or most contexts. Rather, they are
loosely synonymous terms which express the concept defined by the
headings, which will itself often be a descriptive phrase rather than
a single word.63

The introduction in LSM contains a similar statement:

Grouping terms together in a thesaurus, even in a thesaurus as
detailed as this, does not imply absolute synonymy. Many scholars
doubt whether absolute interchangeability is actually possible [...].64

In light of these statements, it must come as no surprise that the least restrictive
form of synonymy, near-synonymy, has been called “the staple of thesauruses”.65

Lexical senses grouped as synonyms – or rather, as near-synonyms – therefore
possess a certain degree of interchangeability.

The presence of synonymy is, in editions of the historical language thesauri
analysed, not presented differently from the absence of synonymy (or, to be
more precise, from omissions of their presence). To illustrate, all senses in HTE1
positioned in the same category are considered synonyms; those in ShT are not
claimed to be (and often are not).66 In thesauri that capture synonymy, therefore,
categories can act as sets of synonyms as well as semantic fields. Even so, there
are notable differences between the two of which users should be aware.

The first and perhaps most obvious difference between synonym sets and
categories representing a semantic field is that the former imply that the relation
between its grouped members is one of interchangeability in certain contexts,
whereas this is not necessarily the case for members belonging to a category
within any given thesaurus. (As mentioned, this lack of interchangeability for
grouped items is found in ShT and ScT.)

The second difference between synonym sets and categories concerns the
membership of lexical senses. Lexical senses located at a particular category are
members of that category and any superordinate categories, which can be viewed
as generalizations of the semantic field.67 If these same senses are known to be
synonymous, that is, part of a synonym set, they are not also synonymous with
the senses found in those superordinate categories. In Figure 1.7, for example, the
lexical sense of freedom at category “Freedom/liberty” is not synonymous with
command and the other senses listed at “Authority”. This sense of freedom is,
however, categorized as belonging to categories “Society”, “Authority”, “Lack
of subjection”, and “Freedom/liberty”. Simply put, the placement of a lexical
sense in a thesaurus may posit it as part of a specific synonym set and typically
signifies the sense belongs to multiple categories — one that is the most specific
and others that are superordinate. These differences, as shown for HTE in the
previous paragraph, tend to be left implicit in the presentation of the thesauri,
63TOE2, p. xxxiii.
64LSM, p.15. Coleman refers to publications by Ullman, Firth, Harris, and Baldinger in which

doubts about absolute synonymy are raised.
65Murphy, ‘Meaning Relations in Dictionaries’, p. 448.
66HTE1, p. xxv.
67HTE1, p. xviii.



and may be left implicit in the way the lexemes and their senses are stored in
the datasets behind electronic editions, too.68

liberty, n.

freedom, n.

Lack of
subjection

Authority

Society

synonyms

Freedom/liberty

freeship, n.
franchise, n.

...

(in sense 3)

Permission

Communication

(in sense 2)
(in sense 1a)
(in sense 1b of homonym 1)

sway, n.

obedience, n.
synonyms

authority, n.
command, n.

...

(in sense 1b)
(in sense 2)
(in sense 3c)
(in sense 6c)

†
†

Figure 1.7.: Membership of lexical senses.

1.6. Constituents found across multiple components
Two more constituents, in addition to those described in the previous
sections, can be found in the thesauri analysed: cross-references and editorial
commentaries. Since these constituents are not confined to a single main
component of the thesauri analysed, but occur with both the topical system of
historical language thesauri and their lexical senses, they are discussed separately
in this section, starting with cross-references.

1.6.1. Cross-references
A number of historical language thesauri contain cross-references in their topical
systems, acting as guides to other locations of the taxonomy that are related
or deemed relevant. In TOE4, for instance, the category “05.11.03 n Period of
time, era, epoch” contains two cross-references: one to category “02.01.02.02.02
n Lifetime” and another to “02.01.04 n Age”. LSM and ScT, too, contain cross-
references leading the user from one category to another.69 The need for such
cross-references in thesauri appears to arise from subjectivity and ambiguity that
are inherent in the act of classification and categorization. Julie Coleman touches
upon exactly this matter in her review of HTE.

Boundaries between meanings are not impermeable or permanent.
Although the compilers of a historical dictionary will tend to discard

68A case in point is TOE4, of which the database leaves relations of synonymy implicit (see
Chapter 6).

69Cross-references are, for instance, found in ScT at category “5.2.3 Rain, mist, snow, frost”
and in LSM at “L/01.05 Family love”.
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ambiguous citations if clearer examples are available, it is undeniable
that grey areas exist where it is unclear whether sense 1c or 1d
is intended. [...] Roget’s son went some way towards dealing with
this problem [i.e., of needing to place an item in multiple locations
in the thesaurus] by expanding the use of cross-references between
sections.70

The importance of cross-references has also been pointed out in reviews of
historical language thesauri that lack them, which mention that their addition
would be “very useful” to users.71

Cross-references may exist between categories, but they may also be found
– and deemed useful – between lexical senses. One such an example could be
between polysemous senses of the same lexeme. As Haruko Momma points
out, these cross-references are facilitated in print editions of historical language
thesauri through their index. Their mention of headwords, along with the
thesaurus categories that they are located in, allows one to look up metaphorical
meanings.

For example, the first volume [of TOE in print, containing the
thesaurus proper] shows that Old English has three synonyms for
‘hand’, and the second volume [containing the index] shows that
folm has the literal meaning alone, whereas hand and mund have
metaphorical meanings each in different semantic fields.72

Although the index is required for such cross-referencing in the print edition of
TOE, electronic environments make it possible to search for senses located in
other areas of the thesaurus with the click of a button.73 In short, cross-references
are, in various forms, present in historical language thesauri.

1.6.2. Editorial commentaries
Some of the thesauri covered in this chapter include editorial commentaries
in their content proper. To illustrate, DSSPIEL provides an introduction per
category, including bibliographical references that the reader can look into for
further discussion of the lexical senses in the category. LSM, too, provides brief
introductions and commentaries per category. Remarks per individual sense
are provided in footnotes. Such introductions to, and commentaries on, specific
sections of the thesaurus have been found most welcome.74

In contrast, scholars tend to receive an absence of editorial commentaries
negatively. The rationale behind the structure or organisation of the thesaurus,
for instance, is missing more often that not. As mentioned earlier, fashioning a

70Coleman, Review of HTE1, p. 209.
71Kay, Review of ShT, p. 74.
72Momma, Review of TOE2, p. 80.
73The current digital editions of TOE and HTE do not yet provide a means to quickly show

the location of all polysemous senses of a categorized item without requiring the user to
browse to the search engine and entering the word form there manually.

74Poultney, Review of DSSPIEL, pp. 331–2; Peters, Review of LSM, p. 399.



thesaurus involves subjective choices.75 Although the result can be perceived in
the form of the thesaurus itself, the rationale behind these choices is not always
apparent. Why is this particular lexical sense found here and not elsewhere in
the topical system? Why are co-ordinate categories presented in this specific
order? Such questions have been posed by scholars reviewing historical language
thesauri.76 Unfortunately, the majority of these thesauri do not contain any such
editorial remarks, or at least not on such a specific level, leaving it “to the reader’s
intellectual capacities or their creative guesswork to find explanations”.77 Finding
editorial commentaries confined to an overall discussion as introduction to the
thesaurus proper has left reviewers and users disappointed, desiring to acquire
such illuminating information placed within the context of the very categories
and entries of the thesaurus.78 Since scholars encourage a higher inclusion of
these constituents in the thesaurus proper, editorial remarks and commentaries
are clearly valued in thesauri.

1.7. Related resources
Although few thesauri exist that cover a historical language, these lexicographic
works have much in common with resources that are more commonplace. First,
thesauri exist that do not cover a historical language but a contemporary
one.79 Second, semantic field studies, which are often smaller in scope than
a thesaurus, not uncommonly adopt the same organizing principles as their
larger counterparts.80 Third, linguistic resources known as WordNets group sets
of synonymous words and position these in formal, as opposed to informal,
hierarchies.81 That is to say, WordNets explicitly indicate hyponomy and
meronymy in their semantic hierarchies rather than leaving the type of
hierarchical relation between grouped words implicit. Fourth, indexing thesauri
consist of one of the main components found in thesauri: the topical system.82

These resources may be used to index content other than lexis, such as documents
or audiovisual data. Lastly, dictionaries that arrange their lexis alphabetically
contain many of the same components and their constituents as historical
language thesauri do, be it with another organizing principle than a topical
system.83 Indeed, some thesauri have been fashioned through employing existing
dictionaries as their source material.84 As a result of these similarities between
75See section 1.3.
76Coleman, Review of HTE1, p. 209; Görlach, Review of TOE1, p. 398; Kay, Review of ShT,

p. 73; Peters, Review of LSM, p. 400.
77Görlach, Review of TOE1, p. 400.
78Görlach, Review of TOE1, p. 400; Diller, Review of HTE1, p. 321; Coleman, Review of HTE1,

p. 209; Peters, Review of LSM, p. 400.
79E.g., Collins Thesaurus.
80E.g., Diller, ‘Emotions in the English Lexicon’.
81Fellbaum, ‘WordNet and Wordnets’. In fact, the Open English WordNet is available as

Linguistic Linked Data, too (see McCrae, ‘English WordNet 2020’).
82E.g., ‘NASA Thesaurus’ and ‘Medical Subject Headings RDF’.
83E.g., OED.
84E.g., TOE has drawn from Clark Hall’s A Concise Anglo-Saxon Dictionary and Bosworth

and Toller’s An Anglo-Saxon Dictionary; HTE from OED.
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historical language thesauri and other kinds of resources, findings and conclusions
on the dissemination of historical language thesauri provided by the dissertation
may be relevant in a wider context.

1.8. Conclusion
This chapter has addressed what information components constitute the content
of historical language thesauri. Through an analysis of eight such thesauri and of
publications and handbooks on both thesauri and lexicography in general, three
main components have emerged: (1) the topical system, which is a hierarchy of
semantic concepts; (2) lexical senses, which are words or phrases in a specific
sense, positioned within the overarching topical system; and, optionally, (3)
relations of synonymy, indicated through groupings of lexical senses. For each
main component, a discussion of its presentation in thesaurus editions resulted
in an overview of its constituents and ascertained what meaning, if any, can be
attributed to that manner of their presentation. The order in which co-ordinate
lexical senses are shown, for instance, has thus been found to convey no additional
knowledge to the user. Instead, their co-ordination is based on information
on the captured senses themselves (such as diachronic usage information),
intended to offer users a familiar structure in which to find the knowledge they
seek. These insights into the content of historical language thesauri are key in
understanding their essence and determining how Web-based dissemination of
these lexicographic works, and thesauri in general, can be improved so as to
answer to the research needs of scholars in various disciplines.
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Appendix 1.A:
Images of historical language thesauri
This appendix contains illustrative images of each of the historical language
thesauri discussed in Chapter 1. Both an image of the thesaurus proper and its
index is provided. For those thesauri that exist in multiple editions, only the
latest paper edition and any electronic editions available online are illustrated
here.



Figure 1.A.1.: DSSPIEL thesaurus, p. 15.
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Figure 1.A.2.: DSSPIEL index, p. 1505.



Figure 1.A.3.: ScT thesaurus, p. 1.



57

1

Figure 1.A.4.: ScT index, p. 477.



Figure 1.A.5.: ShT thesaurus, p. 1.
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Figure 1.A.6.: ShT index, p. 218.



Figure 1.A.7.: TOE2 thesaurus, p. 1.
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Figure 1.A.8.: TOE2 index, p. 721.



Figure 1.A.9.: TOE4 thesaurus, category “13 n. Peace, tranquility”.
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Figure 1.A.10.: TOE4 index, ‘friþ’.



Figure 1.A.11.: LSM thesaurus, p. 36.
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Figure 1.A.12.: LSM index, p. 448.



Figure 1.A.13.: HTE1 thesaurus, vol. 1, p. 5.
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Figure 1.A.14.: HTE1 index, vol. 2, p. 2.



Figure 1.A.15.: HTE2 thesaurus, category “freedom or liberty”.
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Figure 1.A.16.: HTE2 index, ‘freedom’.



Figure 1.A.17.: HTE3 thesaurus, category “03.04.10.03 n. Freedom/liberty”.
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Figure 1.A.18.: HTE3 index, ‘freedom’.



Figure 1.A.19.: HTS thesaurus, category “01.01.11.02.08.02.03 n. Hail”.
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Figure 1.A.20.: HTS index, ‘hail’.



Figure 1.A.21.: BTH thesaurus, category “Tray or trough”.
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Figure 1.A.22.: BTH index, ‘auge’.



Appendix 1.B:
Usage features in historical language thesauri
This appendix details which usage features are found in the various historical
language thesauri analysed in Chapter 1. First, the practice of diasystematic
labelling of such features is discussed, including a typology of usage features.
Afterwards, the application of each feature from this typology is considered, in
separate sections, in the context of the historical language thesauri.

Diasystematic labelling
Usage features in thesauri and other lexicographical works tend to be conveyed
through labelling, or rather diasystematic labelling. In these cases a label
attached to a lexical sense is used to convey restrictions to which its use is
subject.85 A given sense can, for instance, be labelled poetic if it is restricted to
use in poetry. Representing a label by an image or icon rather than by text (such
as an anchor for nautical terms) is called iconic labelling.86

Not only the presence of a given label may convey usage information to users
— the absence of a label may be equally meaningful. That is to say, labels are
not uncommonly used to mark an element, implying that it “deviates in a certain
respect from the main bulk of items described”.87 The absence of such a label,
then, indicates that the item in question does not deviate from this unmarked
centre in terms of its usage. Thus, omitting the poetic label for a specific sense
may imply that it is found in prose. What is considered the unmarked centre
and what is the periphery that is marked by labels can differ per lexicographical
work.88

The decisions and implications of the labelling systems in place are, according
to a number of scholars, often not described with sufficient detail.89 In fact, some
of the thesauri discussed here do not include a complete overview of all the labels
in use and instead list the employed abbreviations only, which includes a subset
of the labels found.90 As Norri has shown, such lack of documentation is not
uncommon for lexicographical works.91 Indeed, the various editions of the OED,
too, forego of providing “a list of status labels, or an explanation of how they
are applied and what they mean”.92

The labelling systems employed in dictionaries and thesauri have been subject
to study, resulting in possible classifications for sets of labels that indicate a
certain characteristic.93 Of these classifications, the one fashioned by Franz Josef

85Hartmann and James, Dictionary of Lexicography, s.v. ‘diasystematic labelling’.
86Svensén, A Handbook of Lexicography, p. 319.
87Ibid., p. 315.
88Ibid., p. 316.
89Brewer, ‘Labelling and Metalanguage’, p. 493.
90The thesauri that do not list all labels but only the abbreviated ones are ScT and LSM.
91Norri, ‘Regional Labels in Some British and American Dictionaries’.
92Brewer, ‘Authority and Personality in the Oxford English Dictionary’, p. 263.
93For further information on the studies and their resulting classifications, see Brewer,

‘Labelling and Metalanguage’, p. 498.
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Hausmann appears to be the most detailed.94 This classification provides a clear
and useful framework that will be employed in this section to discuss the usage
feature information found in the historical language thesauri.95 Table 1.B.1 below
presents an overview of Hausmann’s typology in the context of a contemporary
general-purpose dictionary.

Criterion Type of
marking

Unmarked
centre

Marked
periphery

Examples of
labels

1 Time diachronic contemporary
language

archaism–
neologism

arch., dated,
old use

2 Place diatopic standard
language

regionalism,
dialect word

AmE, Scot.,
dial.

3 Nationality diaintegrative native word foreign
word

Lat., Fr.

4 Medium diamedial neutral spoken–
written

colloq., spoken

5 Socio-cultural diastratic neutral sociolects pop., slang,
vulgar

6 Formality diaphasic neutral formal–
informal

fml, infml

7 Text type diatextual neutral poetic,
literary,
journalese

poet., lit.

8 Technicality diatechnical general
language

technical
language

Geogr., Mil.,
Biol., Mus.

9 Frequency diafrequential common rare rare,
occas.

10 Attitude diaevaluative neutral connoted derog., iron.,
euphem.

11 Normativity dianormative correct incorrect non-standard

Table 1.B.1.: Diasystematic marking in a contemporary general-purpose dictionary.96

As Table 1.B.1 shows, the periphery indicated by labels used in a particular
type of marking may be based on a scale (e.g., ranging from archaism to
neologism, or from formal to informal). Markings based on such a scale may
not be limited to just those covering diachronic, diamedial, and diaphasic usage
features.97 Another relation between labels may also exist, as pointed out by
Atkins and Rundell. Diatechnical labels, for instance, may well be positioned in

94Vrbinc and Vrbinc, ‘Diasystematic Information in the “Big Five”’, p. 426. See the table on
pages 428–9 of their article for a clear comparison of Hausmann’s classification with other
existing ones. It is worth noting that the article shows that the existing classifications,
including Hausmann’s, are by no means exhaustive since labels, such as ‘figurative’ and
‘trademark’, are not yet covered by them (p. 429).

95Hausmann, ‘Die Markierung im allgemeinen einsprachigen Wörterbuch’, pp. 651-2.
96Reproduced from Svensén, A Handbook of Lexicography, p. 316.
97Hartmann and James, Dictionary of Lexicography, s.v. ‘diaevaluative information’,

‘diafrequential information’, ‘diaintegrative information’, ‘dianormative information’,
‘diastratic information’, ‘diatextual information’, and ‘diatopical information’.



a hierarchical structure.98 The labels ‘Biology’ and ‘Astronomy’, for example,
could be subordinate to the more general ‘Science’. Such a hierarchy has two
benefits for editors: it makes it easier to ensure that no required labels are omitted
and allows for more accurate (but also coarser) marking of items.99

Although Hausmann’s typology was suggested within the subject of marking,
it is useful in the broader context of lexicographical information on usage
as well. Its criteria and types of marking identified can be applied to such
information, regardless of whether labels are employed and regardless of whether
an unmarked centre exists. Table 1.B.2 provides an overview of which kinds of
usage information are conveyed systematically in the historical language thesauri
analysed.

Type TOE HTE BTH ShT ScT HTS LSM DSSPIEL
Diachronic - + + - + - + -
Diatopic - + - - + - + -
Diaintegrative - + - - - - + -
Diamedial - + - - + - + -
Diastratic - + - - + - + -
Diaphasic - - 100 - - + - - -
Diatextual + + - - + - + -
Diatechnical - + - - + - + -
Diafrequential + + - - + - + -
Diaevaluative - + - - + - + -
Dianormative + + - - - - + -

Table 1.B.2.: Overview of usage information present in historical language thesauri.

As the overview in Table 1.B.2 shows, many different kinds of usage features
are systematically incorporated into historical language thesauri. Most features
are indicated through systematic labelling. What a label indicates can differ
from one thesaurus to another. A case in point is the ‘poetic’ label, which in
some thesauri signals that a word has a poetic flavour (e.g., HTE) but in others
that a word is found solely in poetic works (e.g., TOE). Moreover, a label may
encompass a greater or smaller range (e.g., for what is still considered ‘formal’
or ‘informal’) or even mark word forms or lexemes rather than senses (such as
with the distribution flags found in TOE).101 A label should therefore always be
seen within the defined context of its body, be it a dictionary or thesaurus, and
may or may not overlap with use of that same label in a different body.

Labels based on the same criterion can be related in a number of ways. Some
are based on a scale; others can be positioned in a hierarchy. More intricate
relations exist as well, as evidenced by diatopic usage features. The regions

98Atkins and Rundell, The Oxford Guide to Practical Lexicography, pp. 184.
99Ibid.

100Diaphasic information, at least in terms of ‘formal’ and ‘informal’ labels, is not present in
HTE3 apart from what can only be perceived as a stray marking of a single sense as ‘formal’:
ponor in category “01.01.04.04.02.02|11 Land :: Hole/pit :: pot-hole/swallow-hole”.

101Atkins and Rundell, The Oxford Guide to Practical Lexicography, pp. 182–6.



79

1

indicated by diatopic labels may be related to each other in various ways.102 One
region may, for example, contain, touch, or overlap with another. The regions
indicated by labels are presented most vividly by a map, as is done in ScT, which
allows the user to deduce the spatial relations between them.103

Diachronic information
A usage feature which associates a word or phrase with a
particular PERIOD in the history of a language. Such information
can be marked in dictionaries by temporal USAGE LABELS
on a chronological scale from ‘archaic’ through ‘obsolescent’ to
contemporary (the unmarked neutral, synchronic zone) and ‘new’.104

The currency of lexical senses are known in historical language thesauri. The
senses found in TOE, for instance, belong to the Old English lexis, spoken
between roughly 500 and 1100 A.D. by the Anglo-Saxons. Explicit diachronic
information that further subdivides the period treated is not available in
every historical language thesaurus. In fact, TOE treats its items as “a single
geographically and temporally indistinguishable mass”, ignoring diachronic
differences between, e.g., Early West Saxon and Late West Saxon.105 The
currency of senses, then, is left implicit to be either within or overlap with the
period specific to the thesaurus. Such a lack of explicit, finer-grained diachronic
information on the currency of senses also holds true for HTS (or at least, for
the pilot version available at the time of writing), ShT, and DSSPIEL.

Some of the historical language thesauri carry a finer-grained indication of
the currency of their lexical items. ScT labels its senses as obsolete (with †)
for cases where, as its editor states, “we have no evidence [for their use] in
the twentieth century”.106 This system divides the currency of lexical senses
effectively into two periods: those in use only before the twentieth century
and those used also after the turn of that century. A yet greater distinction
on currency than the aforementioned, relatively crude, labelling categorisation
employed by ScT is present in HTE. Each lexical sense in this thesaurus “is
accompanied by its dates of recorded use”.107 This information allows users to
focus on the English vocabulary available in a specific time frame, such as that
available to Shakespeare.108 LSM and BTH, too provide such citation dates for
the currency of their items.

Diatopic information
A usage feature which associates a word or phrase with a particular
DIALECT or regional language variety. Such features can be marked

102Randell et al., ‘A Spatial Logic Based on Regions and Connection’.
103ScT, pp. xvii-xviii.
104Hartmann and James, Dictionary of Lexicography, s.v. ‘diachronic information’.
105Dance, Review of TOE1, p. 313.
106ScT, p. xv.
107HTE1, p. ix.
108HTE1, p. xiv.



in dictionaries by USAGE LABELS on a continuum of regionality
from ‘local’ or ‘provincial’ dialects to ‘metropolitan’ and even
‘international’ varieties. The neutral zone of the ‘home’ variety (e.g.
British English in a British dictionary or American English in an
American dictionary) may be left unmarked.109

Three of the historical language thesauri contain diatopic information: ScT,
HTE, and LSM. Each of these contain the label ‘dialectal’ (abbreviated to ‘dial’
or ‘dial.’).110 Next to this particular marking of dialectal items, these three
thesauri may also attribute a specific region to lexical senses through labels.
HTE and LSM share a number of such regional labels, including Australian
(abbreviated to ‘Aus’ or ‘Austral’), New Zealand (‘NZ’), and United States
(‘US’). ScT, focused on the Scottish vocabulary, contains senses that are not
as widely dispersed in use as those in HTE and LSM. Its diatopic information
is, perhaps for that very reason, more specialized in nature and conveys a
number of levels of granularity. The main dialect divisions which this thesaurus
distinguishes for the Scottish lexis are Northern, North-East, Central, and
Southern Scots, with a subdivision of Central Scots into East Central, West
Central, and South-West Scots.111 More precise regional distinctions are provided
by labels representing pre-1975 counties, such as Shetland, Aberdeen, Edinburgh,
and Selkirk.112 These regional divisions are clarified visually through maps.113

In short, the diatopic information in the thesauri is provided by labels indicating
regions — regions that may themselves be subdivided into smaller identifiable
regions for increased specificity.

Diaintegrative information
A usage feature which associates a word or phrase with a particular
degree of integration into the native word-stock of the language. Such
information can be marked in dictionaries by USAGE LABELS on a
scale of indigenisation ranging from ‘foreign’ and ‘borrowed’ through
‘assimilated’ to native (the unmarked neutral zone).114

Two of the historical language thesauri contain diaintegrative information: LSM
and HTE. These thesauri mark senses of lexemes that have been borrowed from
other languages and are not yet considered assimilated or native. To illustrate,
both thesauri label shadchan as ‘Jewish’ and nakodo as ‘Japanese’, each in the
sense of “one who makes matches”. Unfortunately, the labels appear to be used
rather inconsistently. Thus, HTE labels kamikaze as ‘Japanese’ for some senses,
but not for others. In LSM, maîtresse en titre is not labelled as French but

109Hartmann and James, Dictionary of Lexicography, s.v. ‘diatopic(al) information’.
110Abbreviations, including those of labels, can be found on p. xxxi of HTE1 and pp. 33-5 of

LSM.
111ScT, p. xvii.
112ScT, p. xv.
113ScT, p. xvii.
114Hartmann and James, Dictionary of Lexicography, s.v. ‘diaintegrative information’.
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instead as ‘unnaturalized’ (abbreviated as ‘unnat’) — a label seemingly just as
suitable for, but not applied to, shadchan and nakodo.

In a multilingual thesaurus, language labels tend not to convey diaintegrative
information but the language of its words and phrases (cf. DSSPIEL and
BTH ). The distinguishing factor between the two uses of these labels – i.e.,
diaintegrative usage versus language – is whether a lexical item is used solely in
the context of a certain language or used within another language context. That
is to say, if a word is employed frequently enough in a native rather than a foreign
context, then the loan word may be considered part of the native lexis, albeit
perhaps with its foreign origins still recognisable. Monolingual lexicographical
works will, by their very definition, consider only a single language and therefore
adopt these labels to portray diaintegrative usage information.

Diamedial information
A usage feature which associates a word or phrase with a particular
channel of communication. Such information can be marked in some
dictionaries by USAGE LABELS for the ‘written’ or ‘spoken’ media,
while items shared by both are usually left unmarked.115

Although none of the thesauri treated here employ the labels ‘written’ and
‘spoken’, a number of them do mark lexical senses with another diamedial label:
‘colloquial’. This label is employed by ScT, HTE, and LSM (abbreviated to
‘colloq’) for terms used in daily speech.

Diastratic information
A usage feature which associates a word or phrase with a particular
social group. Such information can be marked in dictionaries by
USAGE LABELS on a scale from neutral (the unmarked zone) to
‘demotic’ or ‘slang’. In some cultures, such as the Indian caste system,
there may be an extension of the scale towards the ‘high’ varieties.
There is often an overlap with DIAPHASIC INFORMATION.116

Three of the historical language thesauri contain diastratic information: LSM,
HTE, and ScT.117 All of these contain the label ‘slang’ (abbreviated in LSM to
‘sl’). HTE describes the meaning of this label as one denoting “very informal
language that is often restricted to a particular social group”.118 Labels indicating
a specific form of slang, namely rhyming slang, are found in LSM (where it is
abbreviated to ‘Rsl’). One instance for which this label is applied is the phrase
trouble and strife in the sense of wife.119 In addition to ‘slang’, both LSM and

115Ibid., s.v. ‘diamedial information’.
116Ibid., s.v. ‘diastratic information’.
117Although the use of the label ‘slang’ is not indicated in the introduction of ScT, it is certainly

employed systematically as evidenced by the lexical sense of bung in category “2.4 Horses,
donkeys”.

118HTE1, p. xxiv.
119See LSM category “M.01.01.01 Wife”.



HTE employ the diastratic label ‘vulgar’ (abbreviated to ‘vulg’ in LSM ) for
lexical senses that are considered rude or obscene.120

Diaphasic information
A usage feature which associates a word or phrase with a particular
REGISTER of a language. Such information can be marked
in dictionaries by USAGE LABELS on a scale from ‘elevated’
and ‘formal’ through neutral (the unmarked zone) to ‘informal’
and ‘intimate’. There is often an overlap with DIASTRATIC
INFORMATION.121

Diaphasic information is conveyed in ScT through the label ‘informal’.122 HTE
makes no mention of that specific label in its front matter, but contains what
appears to be a single stray application of the label ‘formal’.123 Diaphasic
markings do not seem to be present in the other thesauri analysed in the chapter.

Diatextual information
A usage feature which associates a word or phrase with a
particular discourse type or GENRE. Such information can be
marked in dictionaries by USAGE LABELS on a scale of textuality
from ‘poetic’ to ‘conversational’, with the shared neutral items
remaining unmarked. There is often an overlap or combination with
DIAPHASIC and DIASTRATIC information.124

The historical language thesauri analysed that employ usage labels all include
diatextual information. One example is the restricted use to poetry or verse,
which is indicated by a label in TOE (with the p-flag), HTE and LSM (with
the abbreviated label ‘poet’) as well as ScT (using the label ‘verse’). A second
example is the label for glossaries that is applied in TOE (with the g-flag)
and LSM (with the abbreviation ‘gloss’). However, as the editor of LSM notes,
identical diatextual labels found in different thesauri may not have the same
meaning that they have at first glance: contrary to the practice in LSM, the
editors of TOE employ the glossary label to “flag terms occurring only in
glossaries, but not terms found in glosses”.125 Moreover, the labels in TOE “relate
only to word forms, not to meaning”.126 In other words, even though they may
be presented at every lexical sense, these labels do not indicate usage features

120LSM, p. 35; HTE1, p. xxiv.
121Hartmann and James, Dictionary of Lexicography, s.v. ‘diaphasic information’.
122The marking ‘informal’ in ScT is, for instance, attributed to Royal in category “12.2 Soldiers

and other services personnel”.
123The marking ‘formal’ in HTE3 can be found for the lexical sense ponor in category

“01.01.04.04.02.02|11. pot-hole/swallow-hole”.
124Hartmann and James, Dictionary of Lexicography, s.v. ‘diatextual information’.
125LSM, p. 34.
126TOE2, p. xxi.
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of each sense separately. The editors of TOE state that such labelling per sense
will demand further efforts in Old English lexicography.127

Diatechnical information
A usage feature which associates a word or phrase with a particular
SUBJECT FIELD. Such information can be marked in dictionaries
by USAGE LABELS for a range of technical specialities, e.g. ‘Law’,
‘Music’, ‘Chemistry’. The CORE WORDS common to non-technical
language varieties are usually left unmarked, as is non-specific,
‘vague’ vocabulary.128

ScT contains at least one label referring to a subject field: archaeology.129 HTE
and LSM both contain several diatechnical labels, a number of which are shared;
both draw from the OED, which includes such markings, as their source. Subject
fields indicated by labels in the two thesauri include archaeology, nautical,
military, theatre, and botany.

Diafrequential information
A usage feature which associates a word or phrase with a particular
FREQUENCY of occurrence. Such information can be marked in
dictionaries by USAGE LABELS ranging from ‘very frequent’ to
frequent (the unmarked neutral zone) to ‘becoming rare’ and ‘very
rare’.130

Four of the historical language thesauri treated here annotate their lexical senses
with diafrequential information. Three of them – ScT, LSM, and HTE – mark
senses when they are rare. Extremely rare items, or nonce words, are marked
in TOE, LSM, and HTE. Such items occur only once in the corpus that the
thesaurus (directly or indirectly) is based on. TOE employs the o-flag for this
marking; LSM and HTE use the label ‘nonce’ and ‘nonce word’ respectively.131

The editors of these works are aware that designating a word form in a specific
sense as a nonce word, or hapax legomenon, is fraught with problems.132 Do
derivations of the word found in another part of speech negate the status of
nonce? Does evidence in a later phase of the language than that treated in the
thesaurus entail that a word should not be marked as nonce? If the corpus is
expanded, is it not likely that the nonce status may disappear? As the editors of
TOE state, such labelling of nonce words “as often as not should serve to give
rise to speculation and inquiry”.133

127textitTOE2, p. xxii.
128Hartmann and James, Dictionary of Lexicography, s.v. ‘diatechnical information’.
129This label is never found as ‘archeol’, the abbreviation listed in the introduction, but rather

as ‘archaeol’. See, for instance, yett in category “13.3.5 Castles etc.”.
130Hartmann and James, Dictionary of Lexicography, s.v. ‘diafrequential information’.
131TOE2, pp. xxi–xxv; LSM, p. 34; HTE1, p. xxiv.
132TOE2, p. xxi.
133TOE2, p. xxv.



Diaevaluative information
A usage feature which associates a word or phrase with a
particular attitude or evaluation. Such information can be marked
in dictionaries by USAGE LABELS on a scale of emotiveness from
‘appreciative’ through neutral (the unmarked zone) to ‘derogatory’
and ‘offensive’.134

Diaevulative information can be found in the form of labels in ScT, HTE, and
LSM. All three employ labels to mark derogatory and jocular lexical senses
(abbreviated to ‘derog’ and ‘joc’, respectively). HTE also employs a label to
indicate contemptuous use for some of its senses (abbreviated to ‘contemp’).
Although some of the contemptuous lexical senses found in HTE are also present
in LSM, it appears that what is marked as contemptuous in the former is simply
labelled derogatory in the latter.135

Dianormative information
A usage feature which associates a word or phrase with a particular
degree of deviation from a cultural STANDARD. Such information
can be marked in dictionaries by USAGE LABELS on a scale from
correct (the unmarked neutral zone) to ‘substandard’ or ‘illiterate’.136

Dianormative information is found in a number of the historical language
thesauri. TOE, for instance, employs the q-flag for lexical senses that were
deemed questionable as to whether they have truly existed in Old English.137

Questionable forms may be those postulated and altogether absent from the
extant corpus of Old English or have been deemed to likely be misreadings.
Their retention rather than exclusion in the thesaurus is “a matter almost of
book-keeping”, underlining that there is a lack of evidence for these lexical senses
found in the source dictionaries of the Old English language.138

ScT is somewhat enigmatic in its approach towards dianormative information.
The list of abbreviations, part of its front matter, includes ‘St’ for standard and
‘erron’ for erroneously. With the lexical senses themselves, however, the former
abbreviation is used only for Saints (e.g., St Andrew) and not to represent
whether a lexical sense is deemed standardized. The abbreviation ‘erron’ for
erroneously, too, is nowhere to be found in the content proper. Although the
source dictionary for ScT applied this label for politik, for instance, ScT has
dropped its marking altogether.139 ScT, then, does not systematically contain
dianormative information. Its listing of the aforementioned two abbreviations,

134Hartmann and James, Dictionary of Lexicography, s.v. ‘diaevaluative information’.
135See puppy-love, which is found in category “02.04.13.11|16 romantic attachment between boy

and girl” in HTE3 and in category “L.04/01.01.01.01 Puppy love” in LSM.
136Hartmann and James, Dictionary of Lexicography, s.v. ‘dianormative information’.
137TOE2, pp. xxx-xxxi.
138TOE2, p. xxx.
139ScT: politik in category “15.2.1 High class”. Cf. the corresponding sense in the source

dictionary: The Concise Scots Dictionary, s.v. ‘politik’, sense 2.
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which are never employed in the thesaurus, confirms the claim made by Brewer
and others that usage labelling is far from always dealt with in a consistent
manner.140

Both HTE and LSM employ the label ‘erroneous’ (abbreviated to ‘erron’)
to mark incorrect use of a word — either because the word itself is deemed
a malformation or the sense attributed to it is considered flawed. Remarkably,
even though both thesauri have incorporated data from the OED, they may
differ in which senses they actually mark as erroneous. For example, moryeve
< morgengifu in the sense of ‘dowry’ is marked in HTE as erroneous; in LSM
it is not.141 The same holds for patriot (of) in the sense of ‘one who loves’.142

Moreover, some of the senses marked as erroneous in LSM are not found, or
at least not in those attributed senses, in HTE. Examples of such items are
agapemone in the sense of ‘a love feast’, and oscultation (rather than osculation,
which is listed at the same location) in the sense of ‘kissing’.143 Additionally,
LSM employs a dianormative label not found in HTE : ‘dubious’. The term itself
is not explained in the thesaurus, but the name suggests it might be considered
to convey a judgement similar to ‘erroneous’, albeit perhaps a weaker variant.
An example of this label in use is in the marking of lovely in the sense of ‘inspired
by love’ — a sense that is never attributed to lovely in HTE and will not have
been found in the OED but elsewhere.144

The electronic edition of HTE incorporated into OED Online, HTE2, will
certainly see updates in its dianormative as well as other types of labelling owing
to the progress towards a third edition of this dictionary. The editors of the OED
appear to move from prescriptive judgements on lexical senses to “tackling issues
of usage and correctness with informed impartiality” by quoting from prescriptive
sources rather than taking a stance on the matter itself.145 Although the third
edition of the OED has yet to be completed, Brewer’s analysis of the work done
so far suggests that the “most significant changes must, surely, be the avoidance
of the terms ‘erroneous’ and ‘catachrestic’ [...] and the decision not to use the
paragraph mark as an indicator of incorrect usage”.146

140Brewer, ‘Labelling and metalanguage’, pp. 488–9; Norri, ‘Regional Labels in Some British
and American Dictionaries’, p. 26.

141HTE3, s.v. ‘moryeve < morgengifu’ in category “03.01.01.05.11.08|03 Gifts and payments ::
dowry”. LSM, s.v. ‘moryeve < morgengifu’ in category “M.04/11.03.01.01 Dowry :: woman’s
marriage portion (in money/goods)”.

142HTE3, s.v. ‘patriot (of)’ in category “02.04.13|03 Love :: one who loves”. LSM, s.v. ‘patriot
(of)’ in category “L Love :: ..one who loves”.

143LSM, s.v. ‘agapemone’ in category “L/01.03 Spiritual Love :: ..a love feast (like those) held
by the early Christians”. LSM, s.v. ‘oscultation’ in category “L.01.02.02.02 Kissing :: the
act of touching with the lips in token of endearment”. These two senses were not present in
the OED, which suggests Coleman must have taken these from other sources. It would also
explain why these do not occur in HTE, since that thesaurus has used only the OED as its
source for the English vocabulary more recent than Old English.

144LSM, s.v. ‘lovely’ in category “L/02 Aspects of Love :: ...inspired by love”. This lexical sense
was not present in the OED. The implication is alike to that discussed in footnote 143.

145Brewer, ‘Prescriptivism and Descriptivism in the First, Second and Third Editions of OED’,
p. 31.

146Brewer, ‘Authority and Personality in the Oxford English Dictionary’, p. 299.
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2. Functionalities required of historical
language thesauri for research and
education

In order to improve the dissemination of historical language thesauri on the
Web, not only is their content of importance but also the functionality required
by their target audience. This chapter describes functionality required by users
in academia, both for research and educational purposes, of editions of these
lexicographic resources. In order to gather information on such functionality,
a number of sources have been consulted. First, existing editions of historical
language thesauri and handbooks on both thesauri and lexicography in general,
which were also consulted in Chapter 1, provided valuable input. Second,
academic reviews of these thesauri and notable research employing these
resources offer further insights. Lastly, additional input has been collected from
stakeholders – experts in lexicography, linguistics and philology (amongst other
fields) – through dedicated stakeholder meetings, workshops, and feedback based
on preliminary results in research and education in a research project titled
‘Exploring Early Medieval English Eloquence’.1 Within the remainder of this
chapter, the present set of functionality gathered is detailed in five sections:
navigation (2.1), resource views (2.2), extension (2.3), analyses (2.4), and data
management (2.5).

2.1. Navigation
The first and foremost functionality required of thesaurus editions is the ability
for users to navigate their content. The preface to HTE indicates that users have
a choice in how to approach that content:

There are two ways to approach a thesaurus: by familiarizing oneself
with its structure and principles of organization, or, more commonly,
by using its index to determine in which category or categories a
word appears.2

Whether the one approach is truly used more commonly than another is less clear
cut. Christian Kay, one of the editors of HTE, mentions that the alphabetical
index is there “for convenience” and may not be needed for “confident and

1The research project and its resulting case studies are discussed in Chapter 8. Appendix 2.A
lists the functionality required by researchers participating in this project.

2HTE1, p. ix.



frequent users” of the thesaurus.3 Similarly, the editors of TOE prompt the
user to approach their thesaurus “by subject rather than through the alphabetic
index”.4 Nevertheless, both means of navigation are offered to users of historical
language thesauri and hence warrant further treatment.

2.1.1. Navigation via the thesaurus structure
Users can employ the topical structure of a thesaurus to move from meaning
to lexical items conveying that meaning. In order to facilitate this approach,
print editions of the historical language thesauri under discussion all include an
outline of their topical system.5 For those historical language thesauri that have
three or fewer levels in their topical system, such as ScT, this outline typically
presents the system in its entirety. For those thesauri with a larger degree of
specialization in their topical systems, termed distinctive thesauri by Christian
Kay and Marc Alexander, the outline may be limited to the top categories in
order to save space.6 Such a limited outline is offered in the print editions of TOE
and HTE, which contain over ten levels in their topical systems and provide an
outline for the first two and three of these levels, respectively.

Through the use of hyperlinks, electronic editions of historical language
thesauri can supply users with the means to navigate the topical system in
an interactive manner. The majority of the current electronic editions of these
thesauri offer an overview similar to those found in the print editions. The
overviews of BTH, TOE4, HTE2, and HTE3 are located on a single webpage,
allowing the user to expand or collapse categories to show or hide subordinate
ones. Only when selecting a specific category for viewing purposes will this
edition show the senses contained within. Such a useful overview has not been
offered by all Web-based editions of thesauri. TOE3, no longer available, and
HTS require the user to navigate the structure by taking single steps further
down, or up, the hierarchy. A new webpage is loaded in the browser for
each position in the topical system that the user passes through. In contrast,
all electronic editions indicate the current position in the taxonomy through
breadcrumbs, a trail of hyperlinks of the current category and ones superordinate
to it.

2.1.2. Navigation via the thesaurus index
The second manner in which users can approach a thesaurus is through an
alphabetic index. Reviewers of historical language thesauri have called the
availability of such an index “necessary” and even “indispensable” in order to
find a word or phrase within the categories of thesauri.7 The added value of

3Kay and Alexander, ‘Diachronic and Synchronic Thesauruses’, p. 368.
4TOE2, p. xv.
5TOE2, pp. v–viii; LSM, pp. iv–xvii; HTE1, pp. xxix–xxx; ShT, pp. xvii–xxv; ScT, pp. iv–vii.

DSSPIEL has separated its outline over the table of contents for the primary categories (p.
xix) and the sections that treat each of those categories. These sections begin with a list of
the subcategories.

6Kay and Alexander, ‘Diachronic and Synchronic Thesauruses’, p. 370.
7Görlach, Review of TOE1, p. 399; Momma, Review of TOE2, p. 80.
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an index seems to have been well understood by the editors of the historical
language thesauri of Scots and English, since all their printed editions include
an alphabetic index to their contents.

Which parts of the contents are indexed alphabetically can vary between
thesauri in print. The majority of the historical language thesauri treated here
– ShT, LSM, TOE, and HTE – index their lexical senses (through their head-
forms), but not their categories. The editors of the other two printed historical
language thesauri have opted to base their index on English rather than their
actual lexicon. As such, the index that complements DSSPIEL is one to its
categories, or headings, rather than to its categorized lexical items.8 The index
of ScT is meant to provide “a detailed signposting in English into the intricacies
of Scots vocabulary”,9 listing near English equivalents to the Scottish senses,
when available, as well as more generic English concepts taken from its English
categories.10 In other words, this index incorporates elements from both the
lexical senses (i.e., their definition) and the topical system in order to assist the
reader, who is likely to learn more about Scots through the English language
than through the Scots vocabulary directly.

Although they have their use for thesauri in printed from, alphabetic indexes
are no longer essential for digital thesauri. Instead, the functionality required to
find a word or phrase may be provided by a search system. Indeed, the digital
editions of TOE and HTE sport such search systems and have abandoned an
alphabetical index. These search systems offer a vast improvement over an index
in three ways. The first is in terms of retrieval speed — going back and forth
between index and the thesaurus proper can now indeed take only “a twinkling
of an eye”.11 The second improvement is that both categories and lexical senses
can be included in searches without any serious drawbacks in this method of
access. Where textual editions were criticized for not containing alphabetical
indexes to both categories and entries,12 possibly due to limits on printing space
imposed by publishers or to avoid too great a weight of the books for readers to
handle them, the digital editions of TOE and HTE offer this sought-after ease
of access through their new search systems. The third improvement offered by
digital search systems is that lexical senses can now be located based on the
additional information per sense, including the labels they carry. This allows
searches to be restricted, for instance, to items of a particular part of speech
or to those marked as ‘poetical’. Of course, it would be just as interesting to
restrict searches to senses that do not carry a given label, since these senses are
implicitly marked by the editors as belonging outside of the group indicated by
the absent label.13 The possibility to exclude a label from searches would allow
one, for example, to locate only non-poetical lexical senses. This functionality
of exclusion of labels in searches is not yet provided by the current systems in

8DSSPIEL, p. 1505.
9ScT, p. xix.

10ScT, p. xix.
11Busse, ‘A Celebration of Words and Ideas’, p. 804.
12Görlach, Review of TOE1, p. 399.
13Svensén, A Handbook of Lexicography, p. 315.



place for the digital versions of TOE and HTE.

2.2. Resource views
The second functionality required of thesaurus editions is the ability to view
all the information available on a specific category or lexical item that a user
chooses to inspect. For lexical items these resource views ideally contain the
part of speech, language, and usage features; and for categories, their name
and identification string.14 Moreover, these overviews should indicate relations
to other resources where relevant, such as, for categories, a list of the lexical
senses that are allocated to the viewed location of the thesaurus taxonomy or,
concerning lexical items, an overview of synonyms. These essential resource views
are present in historical language thesauri (e.g., as entries in a printed thesaurus),
albeit not always as complete as possible.

One piece of information useful for research, noted by both editors and
reviewers of thesauri and absent from existing resource views of lexical items,
is an overview of the different senses of a single lexeme.15 Such views of
senses related through polysemy facilitate explorations of metaphorical and
metonimical uses and offer a measure of ambiguity in utterances in which the
lexeme in question occurs. Through these connections of individual lexemes, it
is possible to detect which semantic fields in a language have close conceptual
ties. For example, terminology surrounding sleep can be used metaphorically for
death; temperature for emotions.16 By mapping out metaphorical connections
such as these, it is possible to gain a better understanding of the stylistic impact
of metaphors and to grasp which groups of words are more easily used to
symbolically represent other meanings.17 Existing historical language thesauri
of Scots and English, rather than including the information on senses related
through polysemy in the resource view of a lexical item, rely on the user switching
to either the index (in print editions) or the search engine (in digital editions)
to obtain this knowledge on the lexical item inspected.

Resource views could also be employed to present details on elements other
than categories and lexical items. Labels found in thesauri are valuable elements
of information, too, that may warrant their own resource view. Such labels, which
benefit from thorough descriptions, are utilized by researchers to investigate the
usage features with which those labels are associated.18 Providing resource views
for these elements could assist researchers in finding helpful information on them,
including a full name and description instead of only a code or abbreviation.
Moreover, providing these resource views for labels can assist in retrieving the
elements they mark. One such need is exemplified in Kathryn Allan’s work on

14See Chapter 1 for a thorough overview of information available in historical language thesauri.
15See HTE1, p. x; Ilson, ‘On the Historical Thesaurus of the Oxford English Dictionary’, p.

256.
16For both metaphorical ties mentioned, see Mapping Metaphor with the Historical Thesaurus.
17Ibid.
18Brewer, ‘Labelling and Metalanguage’, p. 493; Norri, ‘Regional Labels in Some British and

American Dictionaries’. See the discussion in section 1.8 of Chapter 1.
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metaphor and metonymy, drawing on information from HTE.19 Lexical senses
in HTE were marked with labels that represent what Allan calls core concepts.
Subsequently these custom labels were used to retrieve all items tagged with a
specific core concept, such as ANIMAL or AGE.20 Although the need for adding
custom labels will be explored further in section 2.3, the demand for viewing a
list of all items to which a label is applied can be satisfied through a resource
view for this kind of element. Despite these reasons, none of the Web-based
editions of historical language thesauri offer resource views for elements other
than categories and lexical items.

Lastly, resource views would benefit from the means to hide information
deemed irrelevant to a user. This aspect has been noted by creators and reviewers
of thesauri alike as important.21 The editors of HTE, for instance, state that the
very purpose of their thesaurus is “to provide a detailed record of the English
vocabulary from the earliest times to the present, with sufficient accompanying
information that, for any given period in the past, the user should be able to
ascertain the exact state of the vocabulary (i.e., the ‘lexical system’) which
existed at that time”.22 They point out that the HTE could thus be used to
“act as a thesaurus for any period in the past”, allowing one to determine which
lexical items will have been available to Shakespeare.23 However, both digital
editions of HTE prevent the creation of a subthesaurus based on the recorded
diachronic usage features, containing only those lexical senses that were available
in Shakespeare’s time — or any other subthesaurus based on a set of criteria for
that matter. Any sifting is left as manual labour to the user. TOE, too, includes
valuable tagging information, stating whether its items are found only in poetry
or only in glosses, for example. Although TOE3 allowed viewing subthesauri
based on the available tagging information, TOE4 no longer sports this helpful
feature.24 In short, the existing digital versions of these thesauri lack the ability
for their users to view only those items deemed of interest based on usage features
and other information available — a filtering ability applicable to both resource
views and the mechanisms available to navigate a thesaurus.

2.3. Extension
The third functionality researchers require of thesaurus editions is the ability
to extend them, connecting additional information to their content in order to
enrich or reuse that existing data. Examples of such extensions are indications of
date and dialect, results from corpus searches, and indications whether a word
or meaning is found in a particular text, context, or is notable in some other
19Allan, Metaphor and Metonymy.
20Ibid., pp. 21–2.
21For an academic review discussing the possibility and desirability of creating subthesauri

through such mechanisms of filtering, see Conner, Review of TOE1, p. 888.
22HTE1, p. xiii.
23HTE1, p. xiv.
24For a description of the previously available TOE website and its feature to create

subthesauri based on tagging information, see Stolk, ‘Welcoming the Thesaurus of Old
English Statistics’, pp. 11–14.



qualitative or quantitative way. The functionality to extend thesaurus content
offers users the means to have the thesaurus reflect their own interests and
to share salient information with others. This section discusses two forms of
extension: 1) elaboration on thesaurus content and 2) connecting other bodies
of knowledge to a thesaurus.

2.3.1. Elaboration on content
Many scholars desire labelling information in historical language thesauri beyond
what has been made available and, for that purpose, the ability to elaborate on
thesaurus content. In a review of ShT, for instance, Christian Kay expresses that
she finds it “frustrating that nothing other than the part of speech of each word
is offered to the user”.25 A second example is the existing tagging information per
lexical item in TOE, which is deemed helpful and efficient,26 but also thought
to be rather limited.27 Indications of date and dialect, for example, are notably
absent. As it stands, all items are treated as belonging to “a single geographically
and temporally indistinguishable mass”.28 Researchers certainly possess further
insights on these topics: Rolf H. Bremmer Jr asserts that the dialectal origins of
many Old English words can be pinpointed globally as Anglian, West-Saxon, or
Kentish and that such information would be worthwhile to add to TOE.29 The
added knowledge would facilitate research into the impact of regional influences
on the Old English vocabulary as it has come down to us and, further along the
line, on present-day English. Researchers participating in the workshop series,
too, indicated the usefulness of adopting custom labels to add further distinctions
in genre, dialect, diachronic usage, and etymology.30

The means to elaborate is also desired on elements other than labels for lexical
senses. Kathryn Allan, for example, points out that sections of HTE available
to her lacked lexical items that she thought belonged in these locations and,
consequentially, wished to insert there.31 Similarly, certain lexical items may
warrant marking to be stricken from a thesaurus — especially if dealing with
words that appear to lack evidence for their existence, so-called ghost words.32

Another case for elaborating has been made by Nils Århammar, who suggests
supplementing DSSPIEL with lexical items of various stages of the Frisian
language.33 Additions and refinements to the topical system, too, are valued
for research purposes. Christian Kay, in her review on ShT, professes that she
would welcome a further subdivision in its existing system of rather abstract
categories. Such a fine-grained division “would make it easier to identify areas of
25Kay, Review of ShT, p. 72.
26Cavill, ‘Names and Things in Anglo-Saxon and Early Norman England’, p. 186; Conner,

Review of TOE1, p. 888.
27Bremmer, ‘Treasure Digging in the Old English Lexicon’, p. 111; Görlach, Review of TOE1,

p. 399; Dance, Review of TOE1, p. 313.
28Dance, Review of TOE1, p. 313.
29Bremmer, ‘Treasure Digging in the Old English Lexicon’, pp. 111–12.
30See Chapter 8 and Appendix 2.A.
31Allan, Metaphor and Metonymy, p. 20.
32Hartmann and James, Dictionary of Lexicography, s.v. ‘ghost word’.
33Århammar, ‘A Frisian Supplement to Buck’s Dictionary of Indo-European Synonyms?’.
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high lexicalisation [i.e., where elaboration of vocabulary is notable], and, with the
help of other reference works, to examine areas where Shakespearean innovations
are prevalent”.34

A perhaps more drastic fashion in which to extend thesaurus content is
by creating a new topical system to supplant the existing one, reusing and
extending only lexical items recorded in a thesaurus. A case in point is Thijs
Porck’s study of the conceptualisation of old age in early medieval England,
which draws on the contents of TOE, but replaces the existing categorisation
with one more suitable to capture nuances newly established in the semantic
field under investigation. Lexical senses from four separate TOE categories are
grouped together as all belonging to the category of “Human old age”.35 The
new categorisation system fashioned for these items contains semantic domains,
such as “Positive development”, “Wisdom”, and “Authority”. Similarly, BTH
indicates that it reuses categories from the topical system of HTE, “though these
were occasionally modified in order to capture the ways in which conceptions in
the Middle Ages differed from those of the present day”, and adds words from
Anglo French, spoken in England alongside Middle English after the Norman
Conquest in 1066.36 In short, many scholars wish to extend the content of
historical language thesauri, to varying degrees, for research purposes.

Unfortunately, any elaboration on thesauri content and subsequent sharing of
these additions is currently not facilitated by most of the published forms of the
historical language thesauri treated here. Only HTS, one of the thesauri available
online, sports a comment section in which users can share their thoughts publicly
(see Figure 2.1). All other publications of the thesauri analysed do not provide
the means for additions to be made by anyone other than their editors. One can
scribble additions in the margins of paper copies or refer to bits of information
via a textual reference, but these acts do not extend the conceptual thesaurus:
The additions either affect only a single copy (in the case of annotations in
the margins) or are stored in a different location and format that hampers
simultaneous and integrated access to the content of both the original and its
additions.

2.3.2. Connecting bodies of knowledge
Expansion can come not only in the form of elaboration on existing thesaurus
content, but also by connecting other bodies of knowledge to a thesaurus. The
desire for such functionality is expressed both by scholars who utilise or review
the thesaurus and the editors themselves. The introduction to the paper editions
of TOE, for instance, states the following: “Should a precise meaning be wanted,
a dictionary is needed”.37 ScT contains a similar statement, referring readers
to the Concise Scots Dictionary for etymology and pronunciation of items from
its lexis.38 The introduction to HTE, too, indicates that connectivity between
34Kay, Review of ShT, p. 73.
35Porck, ‘Growing Old among the Anglo-Saxons’, pp. 68–9.
36See BTH, section ‘About’.
37TOE2, p. xv.
38ScT, p. xv.



Figure 2.1.: Comments by users on HTS category “Marbles (and similar games )”.

the thesaurus and a dictionary with supplementing information, the Oxford
English Dictionary, is desirable.39 That such relations between bodies are worth
exploring is not only suggested by editors but also taken to heart by users. David
Crystal, for one, in his explorations of HTE content has also turned to related
definitions and citations from the OED.40 Likewise, Kathryn Allan has performed
analyses of HTE items “by looking closely at etymological information supplied
in the OED”.41 Relations between bodies of knowledge like the aforementioned
ones can, as the editor of ScT points out, act as “a series of step-by-step doorways
into the heart of a national culture”.42

Relating bodies of knowledge to each other can be achieved in a number of

39HTE1, p. xiv.
40Crystal, Words in Time and Place, p. xv.
41Allan, Metaphor and Metonymy, p. 21.
42ScT, p. ix.
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ways. The extent to which the user is facilitated in retrieving and combining
information from multiple bodies varies per solution. The most basic level
of relating two bodies is by mentioning to users that such a relation exists,
possibly in the introduction. This method is applied in many print editions
of historical language thesauri.43 It is wholly left to the user to access the
second body of knowledge and subsequently to locate the desired complementary
information. A more user-friendly solution of relating two bodies is by making
an explicit mention of where exactly such complementary information can be
found. External references per lexical sense do just that.

Although an external reference at a lexical sense directs users to the
appropriate location in another body, paper editions still require users to
move from body to body in order to accumulate the information sought after.
Facilitating users in the fullest manner possible comes from connectivity in
a digital environment, such as through hyperlinks. In fact, true connectivity
would allow users to access and query knowledge from multiple bodies at
the same time, without having to manually move from the one to the
other. Unfortunately, as McCracken notes, connecting bodies is “curiously
underexplored in lexicography”, even though it is “a familiar topic in the context
of knowledge bases”.44 By applying conventions found in the context of knowledge
bases, it should therefore be possible to remove the somewhat isolated status of
historical language thesauri. For users to have complementary information at
their fingertips, editors and publishers of thesauri may well want to shift their
focus from “aspirations of completeness and comprehensiveness” to “connectivity
and interoperability”.45

2.4. Analyses
The means to perform statistical analyses is another key feature sought after
by researchers.46 Such analyses, utilizing the onomasiological structure of the
thesaurus and features of the lexis it contains, facilitate investigations into
a range of aspects encoded in the lexicon: cultural elaboration, semantic
domains and their cultural connotations, stylistic preferences of authors, use and
development of metaphors, and so on.47 Regrettably, few editions of historical
language thesauri offer functionality for even the most rudimentary of analyses.

ShT, Christian Kay observes, sorely lacks a simple count of lexical items under
a category.48 Such counts indicate the degree of lexicalization, also known as
cultural elaboration, of semantic concepts.49 The underlying hypothesis for the

43See Chapter 1, section 1.4.1.
44McCracken, ‘The Exploitation of Dictionary Data and Metadata’, p. 513.
45Ibid., p. 513.
46Evidenced by Appendix 2.A, which indicates such functionality has been required by

researchers in the project ‘Exploring Early Medieval English Eloquence’.
47See, for instance, ShT ; Crystal, Words in Time and Place; Mapping English Metaphor

Through Time; Porck, ‘Growing Old among the Anglo-Saxons’, pp. 59–71; Diller, ‘Measuring
the Growth of Semantic Fields’.

48Kay, Review of ShT, p. 73.
49Wierzbicka, Understanding Cultures through Their Key Words, pp. 10-11.



importance of these figures is that domains that are important in a culture are
heavily encoded in the language of that community, providing its speakers with
a multitude of nuances to discuss the subject. For thesaurus content in a digital
environment, this statistic is relatively straightforward to obtain. Even so, many
thesauri – both paper and electronic editions – do not include these statistics
in their editions, including the paper editions of TOE and HTE. However, their
electronic editions TOE3, TOE4, and HTE3 currently indicate the number of
lexical senses located at any given category but, regrettably, without presenting
the accumulated figure for that category and its subordinate categories, i.e.,
for the semantic domain.50 The larger the semantic domains analysed, the more
valuable it will be for researchers to have these statistics automatically generated
as opposed to calculating them manually. In TOE, for instance, 1,348 lexical
senses evoke the concept “13.02 War”, whereas the nine co-ordinate domains for
peace encompass a mere 119 lexical senses.51

Statistics more nuanced than a count of all items located at a specific category
are absent from all editions of historical language thesauri. This absence hampers
researchers in utilizing the semantic information encoded by the topical system
for an onomasiological analysis of lexical items with specific characteristics.
Salient information on lexis – such as period, region, register, or use by a specific
author – can form the basis of investigations into their spread across the semantic
hierarchy, be it horizontally over the various semantic fields or vertically between
levels of specificity in meaning attributed to the lexical items selected. Thus,
the hierarchy of a historical language thesaurus has the potential to act as
“summary of the semantic framework” and yield onomasiological profiles for
those words and phrases in which researchers are interested.52 Additionally,
researchers participating in the workshop series indicated the desire to contrast
analyses between different languages and other features attributed to lexical
items.53

2.5. Data management
The fifth functionality required for research is the ability to manage the data
under investigation, a demand that is largely the consequence of the need to
extend thesaurus content.54 An important component of data management,

50In June 2017, HTE3 was updated to include the means to generate heatmaps and sparklines,
visualizations that indicate degrees of lexicalization throughout the recorded history of the
English language.

51The nine co-ordinate categories for peace are the category “13.01 Peace, state of law and
order” and the subcategories “13|01 Peace, absence of dissension”, “13|02 Unanimity,
concord, agreement”, “13|03 n. Good terms, rapport”, “13|04 Peace, freedom from hate”,
“13|05 Peace among dwellings”, “13|06 Accordant, not at variance”, “13|07 Peacefully,
peaceably”, and “13|08 To agree, settle”.

52Kay, ‘Food as a Fruitful Source of Metaphor’, p. 77.
53See Appendix 2.A.
54This functionality has been requested and used by researchers in the project ‘Exploring Early

Medieval English Eloquence’ (see Appendix 2.A). For the need to extend thesaurus content,
see section 2.3.
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necessary to support the extension of data by researchers, concerns personal
additions, such as annotations and labelling. Researchers who supplement a
historical language thesaurus with such additional knowledge should retain
full control over their own data, including the ability to display or hide their
annotations, create backups of their additions, and share their data with others.

A second component of data management, applicable to historical language
thesauri extended by other data sources, is the means to select which of these
sources are deemed relevant for researchers’ explorations.55 Web-based editions
of thesauri should allow for sets of information to be combined, based on
the user’s selection, for viewing and analyses, thus supporting researchers in
their onomasiological explorations of lexis and any salient features captured.
An advanced form of this functionality ought to support choosing for a certain
revision of a data source, too, in cases where multiple are available. Revisions of
digital historical language thesauri are certainly not shunned by their editors.

At its initial publication, the first digital edition of TOE contained some
corrections to its printed counterpart. These included changes of usage
information and additions of new words, on the basis of new knowledge, which
stemmed “largely from completed sections of the Toronto Dictionary of Old
English”.56 The exact alterations were left unspecified, though these will have
mostly concerned lexical items starting with the letter F: between the publication
of the second impression in print in 2000 and the first publication of the electronic
edition in 2005, the Toronto dictionary only published its findings on Old English
words starting with that letter.57 As for any further updates to electronic
editions, Kay mentioned that the taxonomy “will, of course, be subject to rolling
revision” as the electronic environment allows for such changes.58 Indeed, the
number of items the online TOE contains has increased from the 50,706 items
Kay mentions in her article for the initial release of the electronic edition to
51,483 items on 26 May 2017.59

When digital thesauri are subject to ongoing revisions, it may present
difficulties for scholars to work with them.60 Firstly, it could mean that the
contents change whilst the scholar is doing research that involves the contents of
the thesaurus. A lexical item could no longer be included under the category it
used to be present in, and a category might have moved within the topical system.
In effect, such changes during research entails scholars work with material that is
ever in progress and for which it becomes difficult to discuss that reference body
55This functionality has been requested and used by researchers in the project ‘Exploring Early

Medieval English Eloquence’ (see Appendix 2.A).
56Kay, ‘A Thesaurus of Old English Online’, pp. 36–40.
57The section on the letter F was published in 2004. See the ‘Publications’ section of DOE.

Accessed on October 31, 2016.
58Kay, ‘A Thesaurus of Old English Online’.
59An export of the TOE database as it was on 26 May 2017 has kindly been provided to the

author by the University of Glasgow.
60See also Allan’s remark on working with information from HTE : “It seemed preferable, and

more theoretically justifiable, to work with the data as it existed at a particular stage of
HTE, whilst acknowledging that this may be incomplete. This is especially the case given
the current revision of the OED, which will in turn affect HTE data and may lead to a
number of insertions and changes in later editions” (Metaphor and Metonymy, p. 20).



as a whole or even partially. Secondly, such revisions can make it more difficult
to ensure verifiability of performed research. One of the important reasons why
articles include references to the material they employed is that this practice
allows others to review their work, verify whether the source material is accurate
and reliable, and that the results are justifiable and could be reproduced if so
desired.61 With a reference body that is unstable, references to its contents may
not provide the verifiability desired. Note that for publications in print, no such
difficulties are present. Scholars can select an edition available at the moment
of writing, employ that particular edition consistently, and have their references
include the information on which edition should be consulted for purposes of
verification.

In order to ensure that scholars can choose a particular edition or revision
of a historical language thesaurus, the publication environment will need to
support a form of versioning. That is to say, the thesaurus should be accessible
under a system that allows users to view the taxonomy in each of its stages,
enabling scholars to view and refer to the taxonomy in the state it was for a
certain publication that made use thereof. Some digital reference bodies already
provide such means to look into earlier states. Entries of the third edition of the
OED, for instance, contain links to the corresponding entries from the previous
edition.62 Maintaining separate editions online, similar to how this is the case
for publications in print, will also open the possibility to pinpoint which changes
have been made from one revision to the next, where they are located in the
topical system, and possibly even for what reasons these have been made. Such
information could help scholars in determining how up-to-date the taxonomy
is, and whether they agree with the adjustments made, rather than having to
analyse such matters themselves. Presently, such functionality is missing from
all historical language thesauri in an electronic form treated here.

2.6. Conclusion
Drawing on existing historical language thesaurus editions, academic reviews,
and research employing these resources, the current chapter has addressed
functionality desired by researchers. An overview of the five functionalities that
have been discussed is presented in Table 2.1. Inclusion of this functionality
varies in the existing editions of the historical language thesauri analysed.
Whereas all editions offer navigation (through the topical system and through
an index) and resource views, the ability to extend their content is found in
only one thesaurus (i.e., HTS) and is limited to sharing user comments. The
effect of this lack of options to extend these thesauri is that, unsurprisingly,
the need and mechanisms for data management are in these cases absent, too.
Similarly, analysing thesaurus content through automated means is, across all
thesauri, either minimal or vastly underexplored when considering the additional
61See, for instance, the common ethics and responsibilities within science regarding the

treatment of data and the sharing of research results as discussed in Gauch Jr, Scientific
Method in Brief, pp. 226–30.

62See OED Online.
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Code Name Description
R1 Navigation Approaching a thesaurus should be possible in two

manners: through its overarching taxonomy or through
the lexis it organises.

R2 Resource views Complete overviews of available information are to be
presented on any given resource within a thesaurus
that a user chooses to inspect.

R3 Extension Thesaurus content should be extendable, allowing
users to connect additional information to existing
content.

R4 Analyses Statistical analyses, utilizing the onomasiological
structure of the thesaurus and features of the lexis it
contains, should be made possible.

R5 Data management Users must have full control over their own data
and the ability to select which data sources are
deemed relevant for their explorations, allowing sets of
information to be combined for viewing and analysis.

Table 2.1.: Functionality required by researchers of historical language thesauri.

information that the semantic frameworks formed by these lexicographic works
have the potential to yield. In short, the functionality identified here as required
for research and education – navigation, resource views, extension, analyses,
data management – should open new research avenues when incorporated into
the dissemination of historical language thesauri. Sharing this set of functionality
with researchers will greatly facilitate exploring the lexis of a historical language
through a semantic lens.
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Appendix 2.A:
Functionality elicited in ‘Exploring Early Medieval English
Eloquence’
This appendix offers an overview of functionality required of historical language
thesauri for research. The functionalities listed here have been elicited in
the project ‘Exploring Early Medieval English Eloquence’, which utilizes A
Thesaurus of Old English, through dedicated stakeholder meetings, workshops,
and feedback based on preliminary results in research and education. This project
and its case studies are discussed in Chapter 8. Functionality marked as novel
in the table below is, at the time of writing, unavailable in any of the thesaurus
editions analysed in Chapter 1 and Chapter 2. For each functionality request, a
footnote describes whether and when it was implemented in the web application
Evoke (described in Chapter 7) and in which of the case studies (discussed in
Chapter 8) this functionality was used.

Functionality Novel
Navigation (R1)
Navigation via the thesaurus structure:

The user must be able to navigate the topical structure of the
thesaurus and open a given category in a resource view.63

-

Navigation via the thesaurus index:
The user must be able to search for specific elements (i.e., lexical
items, categories, labels) and open a given one in a resource view.64

-

Show subthesaurus:
Show only those categories and items of interest, based on a selection
of features made by the user. (This requirement holds for resource
views as well as navigation.)65

+

Advanced search:
Restrict searches to items based on a selection of features made by
the user.66

-

Resource views (R2)
For any resource, offer basic information:

Offer rudimentary information on a resource, such as its name,
identifier (i.e., metadata), and position within the topical structure.67

-

63This functionality has been implemented in Evoke (since v1.0.0) and used in the following
case studies described in Chapter 8: Dekker (education); Depuydt and De Does; Fletcher;
Khan et al.; Porck; Porck and Stolk (education); Van Baalen; Van de Poel and Stolk.

64Implemented in Evoke (since v1.0.0) and used in: Dekker (education); Depuydt and De Does;
Khan et al.; Porck; Porck and Stolk (education); Van Baalen; Van de Poel and Stolk.

65Not yet implemented in Evoke (v1.4.1). This functionality has been requested by four
researchers participating in the EEMEE workshops.

66Not yet implemented in Evoke (v1.4.1). This functionality has been requested by one
researcher participating in the EEMEE workshops.

67Implemented in Evoke (since v1.0.0) and used in: Dekker (education); Depuydt and De Does;
Fletcher; Khan et al.; Porck; Porck and Stolk (education); Van Baalen; Van de Poel and
Stolk.
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Functionality Novel
For a category, show lexical items allocated to it:

Show, for a category, which lexical senses are positioned at this
thesaurus category.68

-

For a lexical item, show senses related through polysemy:
Show, for a lexical sense and for its lexeme, all senses attributed to
the lexeme in question.69

+

For a lexical sense, show synonyms:
Show, for a lexical sense, which synonyms are available in the
language. If multiple languages are available, show lexical senses that
lexicalize the same concept (i.e., are translations).70

-

For a lexical item, show its labels:
Show labels in the resource view, both original and ones newly
introduced by the user, assigned to lexical items. (This requirement
applies to the index as well as to resource views.)71

-

For a lexical item, show its language:
Show the language in the resource view, besides part of speech,
attributed to lexical items. (This requirement applies to the index as
well as to resource views.)72

-

For a label, show resources marked by it:
Show, for a label, which lexical items or other resources were marked
with this label.73

+

For a category, show associations:
Show, for a category, which categories are evoked by other senses of
the lexical items found at this thesaurus category (i.e., senses related
through polysemy).74

+

Extension (R3)
Annotate and label content:

Users should be able to annotate lexical items (and other elements)
with custom labels.75

+

Link bodies of knowledge:
Users should be able to link data from another work to data
contained in a historical language thesaurus.76

+

68Implemented in Evoke (since v1.0.0) and used in: Dekker (education); Depuydt and De Does;
Fletcher; Khan et al.; Porck; Porck and Stolk (education); Van Baalen; Van de Poel and
Stolk.

69Implemented in Evoke (since v1.1.0) and used in: Dekker (education); Depuydt and De Does;
Khan et al.; Porck; Porck and Stolk (education); Van Baalen; Van de Poel and Stolk.

70Implemented in Evoke (since v1.0.0) and used in: Dekker (education); Porck; Porck and Stolk
(education); Van Baalen; Van de Poel and Stolk.

71Implemented in Evoke (since v1.2.0) and used in: Fletcher; Khan et al.; Porck; Van Baalen.
72Implemented in Evoke (since v1.3.0) and used in: Depuydt and De Does; Van de Poel and

Stolk.
73Implemented in Evoke (since v1.3.0) and used in: Dekker (education); Fletcher; Khan et al.
74Implemented in Evoke (since v1.4.0) and used in: Dekker (education).
75Implemented in Evoke (since v1.3.0) and been used in: Dekker (education); Fletcher; Khan

et al.; Porck; Van Baalen.
76Implemented in Evoke (since v1.0.0) and used in: Depuydt and De Does; Porck; Van de Poel

and Stolk.



Functionality Novel
Match word list:

Match an existing list of lexical items, from one knowledge body,
against ones found in the thesaurus.77

+

Analyses (R4)
Provide basic analyses:

Users should have access to basic onomasiological analyses on the
composition of semantic fields (e.g., on the basis of part of speech or
number of items found over the various subordinate categories) when
viewing a category.78

-

Provide advanced analysis:
Users should be able to perform advanced onomasiological analyses
for the items of their interest, based on a selection of features made
by the users themselves.79

+

Contrast advanced analyses:
Users must be able to contrast onomasiological analyses of one set of
features versus another.80

+

Top statistics:
Provide a top 10 on categories that contain the most lexical items,
possibly restricted based on a selection of features made by the user.81

+

Data management (R5)
Manage own data:

Users must have full control over their own data: the ability to hide
or view their additions, create backups, and restore backups.82

+

Select data sources:
Users must be able to select which data sources are deemed relevant
for their explorations, allowing sets of information to be combined for
viewing and analysis.83

+

Table 2.A.1.: Initial set of functionality elicited for research.

77This functionality is perhaps best facilitated through tooling specifically designed for aligning
two bodies of knowledge as opposed to through a thesaurus edition and its functionality.
Chapter 7 describes three such tools that have been used to link, or align, different
lexicographic works: a custom alignment tool by Porck, Excel spreadsheets by Van de Poel
and Stolk, and a Lex’it-based linking tool by Depuydt and De Does.

78Implemented in Evoke (since v1.1.0) and used in: Dekker (education); Porck and Stolk
(education).

79Implemented in Evoke (since v1.3.0) and used in: Porck; Van Baalen; Van de Poel and Stolk.
80Implemented in Evoke (since v1.4.0) and used in: Porck; Van Baalen; Van de Poel and Stolk.
81Not yet implemented in Evoke (v1.4.1). This functionality has been requested by one

researcher participating in the EEMEE workshops.
82Implemented in Evoke (since v1.3.0) and used in: Dekker (education); Depuydt and De Does;

Fletcher; Khan et al.; Porck; Van Baalen; Van de Poel and Stolk.
83Implemented in Evoke (since v1.4.0) and used in: Dekker (education); Depuydt and De Does;

Khan et al.; Porck; Van Baalen; Van de Poel and Stolk.
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3. A digital form for historical language
thesauri on the Semantic Web

Computers store knowledge in various digital forms. Each form has its strengths
and weaknesses, making some forms better suited for a specific purpose than
others. The PDF format, for instance, is highly suitable for storing readable
documents, whereas the ZIP format is a better fit for bundling and compressing
files. Similarly, the form in which a historical language thesaurus is available can
facilitate or hinder its intended use. Offering a thesaurus as a PDF document,
for instance, allows users to read it, but hinders automated queries over the
content. Similarly, some database technologies with which thesauri can be stored
may facilitate querying but be less suited for reuse and expansion of the content.
The form that historical language thesauri should be published in on the Web
is therefore important to consider and is the main topic of this chapter.

The investigation presented in this chapter was performed in December 2017
and led to the selection of a digital form (constituted by a set of so-called data
vocabularies) appropriate for representing historical language thesauri on the
Web. The combination and use of these vocabularies has, in a wider community
towards standardization of the representation of linguistic and lexicographic
resources on the Web, recently been termed Linguistic Linked Data.1 This name
will be used from Chapter 6 onwards to refer to the digital form.

The outline of this chapter is as follows. Section 3.1 reflects on existing
publications of historical language thesauri and their shortcomings for both
computational efforts and reuse of the knowledge they contain. Best practices
for publishing data on the Web are discussed to which, ideally, a data form
for historical language thesauri conforms. Subsequently, section 3.2 explores the
Semantic Web as a candidate technology for sharing lexicographic material on
the Web. Section 3.3 defines a methodology to establish an appropriate Semantic
Web form of historical language thesauri. To this end, it lists three criteria for
selecting appropriate data vocabularies, sets of terminology in which Semantic
Web content can be expressed. Sections 3.4–3.7 then provide analyses of key
information components found in thesauri – the topical system, lexical senses,
synonymy, and sense attributes – and thereby construct a combination of suitable
data vocabularies in which to express such lexicographic resources.

1Cimiano et al., Linguistic Linked Data: Representation, Generation and Applications.
Chapter 7, section 7 of the present thesis discusses recent efforts surrounding Linguistic
Linked Data and software developed for exploring resources in this format.



3.1. Historical language thesauri and their current forms
The existing historical language thesauri of Scots and English, discussed in
Chapter 1, are offered to readers in paper form or, online, as webpages on the
World Wide Web. Both of these forms are geared towards a particular goal: to
provide material to users in a readable way. However, for filtering, querying, and
other computational processing, these forms are far from suitable. The cause
of this disadvantage is, as James McCracken, Principal Editor of the Oxford
English Dictionary, phrases it, that “human readability always seems bound
to conflict with computational parseability at some point”.2 The structure of
webpages, for instance, may be machine parseable, but this parseability is meant
for visualization of the content in browsers as opposed to other computational
processing of the actual knowledge that the webpage documents. In short, both
print and webpages are lacking in supporting many of the functional needs for
thesauri that were identified in the previous chapter. Webpages are not the
only form, though, in which the content of online editions of historical language
thesauri exists.

The electronic pages of TOE, HTE, HTS, and BTH are created dynamically
by combining and arranging bits of information taken from underlying electronic
databases.3 Such practice ensures that it is relatively easy to, for example, change
the visualisation of the same knowledge in future updates of the website. A
change of logo, a different font, making headings bold rather than underlined
— these adjustments are then quickly made. Indeed, it is for such reasons
considered good practice to separate presentation from the knowledge behind
it.4 The online editions of historical language thesauri are far from the only
lexicographical works that employ a database and generate a presentation on top
of it. In fact, as McCracken points out, there is an “increasing concensus” that a
separation of knowledge from presentation form “is how good lexicography ought
to proceed” — for instance by first compiling a lexical database and afterwards
transforming it into a human-readable dictionary or thesaurus (whether in print
or electronic).5

“Draw[ing] directly on the underlying lexical database” of an electronic
lexicographic resource, instead of on its presentation, facilitates computational
efforts and reuse of the lexical knowledge in other digital bodies.6 In other words,
the form in which databases of thesauri are published is of importance for their
utilization. Unfortunately, the databases behind TOE, HTE, HTS, and BTH
are not made accessible to the public. As a consequence, executing new queries
(such as how many poetic senses are positioned within a given category and all
its subcategories) is not possible for users. Additionally, even if these databases
were made accessible, there is still the matter of whether their format and access

2McCracken, ‘The Exploitation of Dictionary Data and Metadata’, p. 504.
3The digital editions of historical language thesauri maintained by the University of Glasgow,

including TOE4 and HTE3, employ MySQL database technology. See the section ‘Creation
of the Thesaurus’ of TOE4.

4See, for instance, the relation between the HTML and CSS standards: ‘HTML & CSS’.
5McCracken, ‘The Exploitation of Dictionary Data and Metadata’ p. 504.
6Ibid.
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protocols facilitate users and enable applications to work with their content.
The digital form in which data is best made available is one of the subjects

in guidelines for publishing data on the Web. The FAIR principles, for instance,
state a number of requirements to make data findable, accessible, interoperable,
and reusable.7 Similarly, the World Wide Web Consortium (W3C) published
their ‘Data on the Web Best Practices’ (DWBP), which outline how data
can be shared to “facilitate interaction between publishers and consumers”.
Applying these guidelines should net a number of benefits, including reuse and
interoperability of the published information. The core advice on digital forms
in these guidelines consists of using machine-readable standardized formats for
data, reusing common data terminology for the domain, and having persistent
identifiers for the dataset and bits of knowledge therein. The databases behind
TOE, HTE, HTS, and BTH – even if they were to be opened up for public
access – do not adhere to the two lastmentioned practices, hampering reuse
and interoperability of the information. These databases are based on MySQL
technology,8 which lacks innate features to represent lexical information by
reusing common terminology and assigning persistent identifiers in the form
of Internationalized Resource Identifiers (IRIs) per database entry (e.g., per
lexical sense).9 IRIs are assigned by the websites, instead, which form stable web
addresses (or URLs) for categories – but not for lexical senses or other material
– based on information captured in the databases.10 The question remains,
therefore, what data form instead might be better suited to share historical
language thesauri on the Web?

3.2. Lexicography and the Semantic Web
In his discussion on the exploitation of dictionary data, James McCracken
not only addresses the question of why and how one would want to access
such data for further computation, but also what an appropriate digital form
would be to achieve such ends. He notes: “It makes sense to adopt a single
formalism—if not RDF/OWL, then certainly a model that can be readily
converted to and from RDF/OWL”.11 One of the arguments in favour of
this formalism is that lexicographical works, McCracken notes, have graph-
like characteristics.12 Lexical senses, for instance, can be seen as nodes of
such a graph, connected through such relations as hyponymy and synonymy.
By expressing these characteristics in an information graph, the utility of the
captured knowledge is enhanced for machine processing.13 That RDF/OWL is
seen as the “standard formalism for information graphs” – and many linguistic

7Wilkinson et al., ‘The FAIR Guiding Principles for Scientific Data Management and
Stewardship’.

8See the section ‘Creation of the Thesaurus’ of TOE4.
9MySQL 5.7 Reference Manual.

10The exception to this statement is the website of the HTE edition incorporated into the
OED, which coins web addresses that identify lexical senses as well as categories.

11McCracken, ‘The Exploitation of Dictionary Data and Metadata’, p. 512.
12Ibid.
13Ibid., p. 511.



projects have already successfully adopted it or are in the process of adopting
it – merits its recommendation as digital form in which to share lexicographical
resources.14 But what exactly is RDF/OWL and what are the characteristics
attributed to this “standard formalism for information graphs”?

RDF and OWL are fundamental standards within the Semantic Web.15 This
Web is, in essence, one of linked data, built on top of a set of data standards and
technologies that aim to add “well-defined meaning” to information.16 These
standards and technologies provide an “infrastructure for publishing, storing,
retrieving, reusing, integrating, and analyzing data”.17 Its data form, open for
anyone to use, is comprised of statements (or triples) that together form a
network of information, one in which concepts are identified by IRIs (often in
the form of web addresses or URLs).18 The use of IRIs allows for capturing
and identifying data, reusing terminology defined elsewhere, and connecting
information found in different digital resources. In effect, this identification
mechanism enables thesaurus content to be reused, extended with custom labels
and with links to other digital resources. These characteristics of the data form
offer intrinsic support for many of the DWBP best practices and facilitate
achieving the remaining ones. The underlying data format for Semantic Web
information, RDF, is therefore mentioned explicitly in the DWBP documentation
as highly suitable for publications on the Web. OWL provides an additional layer
of expression that can be used on top of RDF for situations in which highly formal
definitions and inferencing mechanisms are required.19 For more informal levels
of expression, other Semantic Web standards, such as SKOS, are an alternative
to OWL.20

Together, Semantic Web standards offer a well-defined formalism for
information graphs. Moreover, they are said to support the functionality desired
of historical language thesauri as identified in Chapter 2, since the infrastructure
of the Semantic Web allows data to be “retrieved, accessed, reused, and
integrated in a meaningful way”.21 Perceived benefits in using this data form are
mentioned by Christian Chiarcos et al.22 One of these benefits is the ability to
merge different datasets, or relate different perspectives and conceptualizations
of similar data, in order to obtain a combined set of data that is validly formatted.

14Ibid.
15See ‘Semantic Web’. For an accessible introduction to the Semantic Web standards and uses,

see Allemang and Hendler, Semantic Web for the Working Ontologist.
16Semantic Web technology was intended to add “well-defined meaning” to information on the

Web (Berners-Lee et al., ‘The Semantic Web’). Examples of such meaning are relations of
hyponomy and of incompatibility. The former can be expressed through the subclassification
in the RDFS vocabulary (‘RDF Schema 1.1’); the latter through disjointness of classes in
the OWL vocabulary (‘OWL 2 Web Ontology Language’).

17Janowicz et al., ‘Why the Data Train Needs Semantic Rails’, p. 5.
18‘RDF 1.1 Concepts and Abstract Syntax’.
19‘OWL 2 Web Ontology Language: Document Overview’.
20‘SKOS Simple Knowledge Organization System Reference’. This chapter will explore which

standards are appropriate for use in a Semantic Web form of historical language thesauri
from section 3.3 onwards.

21Janowicz et al., ‘Why the Data Train Needs Semantic Rails’, p. 13.
22Chiarcos et al., ‘Towards Open Data for Linguistics: Lexical Linked Data’.
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Thus, thesauri and sets of data elaborating on them can be queried in unison.23

A second benefit is an increased level of interoperability. Using standardized
terminology in describing linguistic data increases a shared understanding of
that data and facilitates their interpretation by software. Moreover, the use of
IRIs as identifiers ensures data can be linked without the need for duplication of
information from one set into another. The ability to link (or reference) in such
a manner is valuable for historical language thesauri, too, since some of these
resources are subject to licenses intended for viewing only, stipulating that users
are not allowed to copy or download a substantial portion of their content (e.g.,
TOE and HTE). By adopting IRIs in published thesauri, their users should be
able to explore and extend these resources, engaging with the content offered,
without infringing on such licenses. In short, this data form is promising for
representing historical language thesauri on the Web. However, since such a
thesaurus is yet to be captured in this form, the question remains as to how a
Semantic Web form of these lexicographic resources should be obtained.

3.3. Obtaining a Semantic Web form
Considering the existing digital forms of historical language thesauri do not yet
include a Semantic Web form, it could be argued that such a form could be
modelled in any way one would see fit. However, as DWBP best practice 15 and
FAIR principle I2 argue, reuse of common terminology in expressing knowledge
increases data interoperability and chances at reuse.24 Such terminology for
expressing the semantics of digital information is found in data vocabularies
(which in the Semantic Web and Linked Data communities are sometimes
referred to as metamodels, metavocabularies or, simply, vocabularies).25 DWBP
indicates that one can locate appropriate data vocabularies for the Semantic Web
through repositories, such as the Linked Open Vocabularies (LOV ) repository.26

The best practices put forward for Semantic Web data specifically, the ‘Best
Practices for Publishing Linked Data’, also suggest using directories, such as
LOV, or, alternatively, to look into already published datasets. It is apparent
why both documents recommend LOV. The repository contains a useful overview
of existing Semantic Web data vocabularies, their terminology, and locations
of access.27 Moreover, LOV offers functionality to search for individual terms,
query over the data vocabularies, and visualise them. At the time of writing, the

23This capability facilitates extending original thesaurus content (see requirement R3 in
Chapter 2).

24See ‘Data on the Web Best Practices’ and Wilkinson et al., ‘The FAIR Guiding Principles
for Scientific Data Management and Stewardship’.

25DWBP, for instance, employs both data vocabulary and vocabulary. Articles by Van Assem
et al. adopt the term metamodel instead. See Van Assem et al., ‘A Method for Converting
Thesauri to RDF/OWL’; and Van Assem et al., ‘A Method to Convert Thesauri to SKOS’.

26‘Data on the Web Best Practices’.
27Linked Open Vocabularies. For an introduction to the website and its usefulness, see the

following article: Vandenbussche, ‘Linked Open Vocabularies’.



repository lists well over 500 data vocabularies.28 Knowing where to find existing
data vocabularies, one should address the question of which criteria ought to be
used in selecting vocabularies for bringing historical language thesauri to the
Semantic Web.

Two crucial criteria for selecting a data vocabulary are named by Mark
van Assem et al., who have converted many digital resources to Semantic
Web forms successfully.29 Firstly, the chosen terminology should facilitate
preserving all knowledge and intended semantics. After all, loss of meaning
or misrepresentations of the content may hinder correct interpretations of the
content and its reuse. Secondly, the terminology should be a standard (or extend
a standard) in order to promote interoperability with other resources similar
in nature. In addition to these criteria from Van Assem et al., the present
chapter takes a third into account: coherency between terms employed should
be well understood. Mixing and matching individual terms from a plethora of
data vocabularies, for instance, is likely to net ambiguous or even unknown
connections between individual terms. Datasets can be interpreted better when
terminology from a few select vocabularies is used instead. In such cases, their
cohesion is known and well understood. In short, three criteria are considerd
key in selecting appropriate data vocabularies: coverage, standardization, and
coherency. Using these three criteria, the next sections will discuss appropriate
data vocabularies for each component of historical language thesauri identified
in Chapter 1: their topical system, lexical senses, and the relation of synonymy
between senses. Sense attributes commonly found in these thesauri (i.e., part of
speech, usage features, and language) are covered after these main components.

3.4. Semantic Web form for topical systems
On the Semantic Web, the term “topical system” is not as commonplace as
the phenomenon itself. To illustrate, the term topical occurs in only four LOV
vocabularies — not one of which has a clear focus on capturing topical systems.30

This result begs the question of what terminology is employed on the Semantic
Web instead. The answer can be found in one of the meanings of the word
thesaurus. As Reinhard Hartmann states, one sense of the word is that of a
‘terminological database’ or ‘index’.31 The OED defines this particular sense,
first attested in 1957, as follows: “A classified list of terms, esp. key-words, in
a particular field, for use in indexing and information retrieval.”32 In essence,
this sense of thesaurus coincides with what is known as the topical system in
historical language thesauri: concepts or labels that are arranged in a hierarchical
manner, typically based on the semantics of these concepts, in order to index

28This chapter was written in December 2017. The LOV repository has grown since and, on
18 April 2022, contains information on 774 vocabularies.

29See Van Assem et al., ‘A Method for Converting Thesauri to RDF/OWL’; and Van Assem
et al., ‘A Method to Convert Thesauri to SKOS’.

30LOV, s.v. ‘dbpedia-owl’, ‘gold’, ‘lmm1’, ‘umbel’.
31Encyclopedia of Language & Linguistics, s.v. ‘Thesauruses’, by Hartmann.
32OED, s.v. ‘thesaurus, n.’, sense 2c.
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– or categorize – information in various forms. I will henceforth use the term
indexing thesaurus to denote this specific sense of thesaurus.

Before discussing the results of searching LOV for appropriate data
vocabularies for indexing thesauri, it should be noted that DWBP already
explicitly mentions two data models that are used to capture and exchange such
thesauri. These data models, which are considered relatively straightforward
since “complex formalisms are most often not needed” for indexing thesauri,
are the ISO 25964 data model and W3C’s Simple Knowledge Organization
System (SKOS) vocabulary.33 The first-mentioned model is part of the ISO 25964
standard by the International Organization for Standardization. This standard
contains guidelines on the development of indexing thesauri and proposes a data
model to encourage exchange and interoperability. The current body maintaining
the ISO 25964 standard, NISO, recognizes similarities between the international
standard (which is divided over two parts) and SKOS.

ISO 25964-1 essentially advises on the selection and fitting together
of concepts, terms and relationships to make a good thesaurus.
SKOS addresses the next step, with recommendations on porting
the resultant thesauri (or other ‘simple Knowledge Organization
Systems’) to the Web. ISO 25964-2 recommends the sort of mappings
that can be established between one KOS and another; SKOS
presents a way of expressing these when published to the Web.34

The aforementioned sources thus convey that SKOS is considered an appropriate
data vocabulary to express indexing thesauri on the Semantic Web. In fact, a
data vocabulary has been created specifically to supplement SKOS with terms
from ISO 25964 that are not already covered by SKOS, effectively porting the
data model of the ISO standard to a Semantic Web context.35

Next to SKOS and its ISO 25964 supplement, further data vocabularies
exist that treat indexing thesauri. A search for ‘thesaurus’ in LOV yielded
a number that merely refer to indexing thesauri rather than expressing them
(often recommending their use)36 or provide a definition for such reference bodies
as a whole, lacking terminology to represent the actual content within.37 Data
vocabularies amongst the results that can be used to represent historical language
thesaurus content are the Metadata Authority Description Schema (MADS), the
Ontopic Ontology (Ontopic), the UNESKOS Vocabulary (UNESKOS), the ISO
25964 SKOS extension (ISO-THES), and, predictably, SKOS. Figure 3.1 depicts
these Semantic Web vocabularies, which can be labelled candidate vocabularies
for representing a topical system, and the relationship between them.

When considering the candidate vocabularies depicted in Figure 3.1, it is
striking that the vast majority of them extends SKOS: these vocabularies
complement SKOS with new terminology or specialize terms that already exist in

33‘Data on the Web Best Practices’.
34‘ISO 25964 Thesaurus Schemas’.
35Isaac and De Smedt, ISO-THES.
36LOV, s.v. ‘ptop’, ‘dce’, ‘dcterms’, ‘lom’, ‘edm’, ‘gndo’, ‘crm’, ‘ecrm’, ‘mtlo’.
37These include LOV, s.v. ‘fabio’, ‘iol’, ‘lingvo’, ‘crm’.
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Figure 3.1.: Semantic Web vocabularies that are available for indexing thesauri (depicted
as squares). Vocabularies extend higher positioned ones to which they are
connected by an upward path.

SKOS. The ISO-THES data vocabulary, for instance, distinguishes three types
of hierarchical relations and coins separate terms for these relations, relating
each of them to the generic terminology for hierarchical relations available in
SKOS.38 The Ontopic vocabulary is an exception, posited as an alternative to
SKOS for indexing thesauri. However, the maintainers of LOV remark that,
unlike SKOS, Ontopic has seen “no visible use” on the Semantic Web.39 The
prevalence of SKOS and the lack of adoption of Ontopic, which thereby fails to
meet the standardization criterion, warrants a closer inspection of SKOS as a
vocabulary for expressing topical systems of historical language thesauri.

3.4.1. SKOS for topical systems
The SKOS data vocabulary is meant to express knowledge organization
systems. Examples of such systems, according to its specification, are “thesauri,
taxonomies, classification schemes and subject heading systems”.40 These
systems have a number of traits in common — traits that can be expressed
in SKOS in order to bring such knowledge to the Semantic Web environment.

The terminology in SKOS revolves around the notion of concepts. The
definition of the term Concept is “a unit of thought”, a rather general notion

38See the properties iso-thes:broaderGeneric, iso-thes:broaderInstantial,
iso-thes:broaderPartitive, which are asserted to be subproperties of skos:broader.

39LOV, s.v. ‘ontopic’.
40‘SKOS Simple Knowledge Organization System Reference’.
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that ensures wide support for informal organizing systems.41 Such systems
all express and organize items, and SKOS therefore includes terminology to
organize concepts into informal hierarchies (using the relations broader and
narrower between concepts) and to create cross-references between concepts
(using the relation related). The concepts themselves can be described using
labels and notes, and aggregated into collections (Collection) and schemes
(ConceptScheme).

The terminology available in SKOS is expressive enough to capture the
majority of the information found in the topical system of historical language
thesauri. Each category can be represented as a concept in SKOS, identified by
its own IRI, labelled with a name, and placed in an informal hierarchy. The
identification of a category, which encodes the position of a category within the
topical system, can be expressed using the SKOS notation property. These
identifications are, in historical language thesauri, sufficient to deduce the order
of co-ordinate categories when presenting them. Editorial commentaries, too, can
be expressed in SKOS through its system of notes. In short, the coverage of this
data vocabulary is extensive and warrants an assessment to determine whether
SKOS is sufficiently standardized, too, for representing historical language
thesauri.

SKOS was finalized and published in 2009 as a recommended standard
by W3C, the consortium that initiated and maintains the technological
specifications for the Semantic Web. As such, SKOS is backed by an authoritative
body in the Semantic Web community. The quality of the vocabulary is perhaps
best illustrated through its use and reuse. As Figure 3.1 shows, SKOS has
certainly seen reuse and specialization in other vocabularies, including ISO-
THES and XKOS. In fact, LOV shows 214 data vocabularies employing SKOS,
in one way or another, at the time of writing.42

Not just data vocabularies employ terminology from SKOS. A large number
of indexing thesauri published on the Semantic Web, too, make use of this
data vocabulary. A nonexhaustive list includes EuroVoc (the European Union’s
multilingual thesaurus), the NASA Thesaurus, the UNESCO Thesaurus, the
Getty Vocabularies (including the Art & Architecture Thesaurus and the Getty
Thesaurus of Geographic Names), AGROVOC (the United Nation’s agricultural
thesaurus), the Integrated Public Sector Vocabulary, and the Medical Subject
Headings. Van Assem, who has ported several indexing thesauri to the Semantic
Web (including the last two mentioned), advocates the use of SKOS in particular
over coining new terminology that is completely unrelated to that found in
SKOS.43 Next to having good coverage for historical language thesauri, then,
the SKOS data vocabulary is also a standard that has been adopted widely on
the Semantic Web.

Although SKOS can express categories, it is not evident as to how category
types should be captured in this data vocabulary. As mentioned in Chapter 1,
the historical language thesauri TOE, HTE, and LSM distinguish such different

41Ibid.
42LOV, s.v. ‘skos’.
43Van Assem, Converting and Integrating Vocabularies for the Semantic Web, pp. 145, 150.



types.44 TOE distinguishes two, HTE three, and LSM four. Separation of what
editors perceived as the macrostructure and the microstructure of the thesaurus,
for example, are reflected in the category types.45 The lack of clarity on capturing
these distinctions in SKOS has been recognized by the authors of XKOS. The
XKOS data vocabulary extends SKOS in order to express so-called classification
levels.

3.4.2. XKOS for classification levels
The XKOS data vocabulary is an extension of SKOS, specifically geared towards
meeting the needs of the statistical community for knowledge organization
systems.46 The specific requirements of this community include increased
specificity for both hierarchies (distinguishing partonymy from hyponymy)
and associations (distinguishing causal, sequential, and temporal relations).
Additionally, the statistical community recognises levels in their hierarchical
structures. The XKOS specification states that “levels are used as a means to
identify concepts within a classification [that are] used to classify instances at
the same specificity” — similar to the purpose of category types in historical
language thesauri.47

Although the purpose of the classification levels in XKOS matches that of
category types in historical language thesauri, there is a difference between the
two notions. This difference makes XKOS levels unfit for expressing category
types. Levels in XKOS “correspond to all those concepts that are same distance
from the top of the hierarchy”.48 All top categories belong to the first level,
all categories directly subordinate belong to the second level, and so on. This
approach is valuable for those thesauri in which categories at a given depth
of the taxonomy all share the type of category. However, this condition does
not always hold for historical language thesauri. As demonstrated in Chapter
1, TOE, HTE, and LSM, distinguish different category types. Some of their
categories have subordinates of different category types. In other words, an equal
depth in the tree for categories does not imply the same level in the hierarchy
of category types. The three thesauri use these types in a manner more flexible
than XKOS is able to express: conceptual levels, which reflect the hierarchy of
category types, rather than tree levels. This distinction is portrayed in Figure
3.2. Here, although the category “Permission” is four levels deep according to
the definition used in XKOS, it is only a single conceptual level deep according
to HTE. HTE categories at this conceptual level in are referred to as, simply,
‘Categories’. The category “Disobedience”, which is is visualized at the same
tree level as “Permission”, is nonetheless located in the second conceptual level
of HTE rather than the first. HTE categories at this second conceptual level,
which are thesaurus microstructure rather than its macrostructure, are referred
to as ‘Subcategories’.
44See section 1.3.3, ‘Identification of categories’.
45See section 1.2, ‘Main components’.
46‘XKOS’.
47Ibid.
48Ibid.
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Figure 3.2.: Two conceptual levels in HTE.

Although XKOS levels are not appropriate for capturing category types, the
manner in which the vocabulary expresses levels offers a valuable insight into how
category types can be expressed. Classification levels in XKOS are specializations
of concept collections in SKOS. In other words, all concepts that belong to a
specific level are asserted to be members of a collection, one that XKOS calls a
classification level. A classification level has a certain depth (from the top of the
hierarchy), typically a name (such as “sections”, “subsections”, or “divisions”),
and possibly a notationPattern providing details on the pattern used for the
identification of concepts at this level. The concept scheme that contains the
concepts may assert the number of levels it contains (using the numberOfLevels
relation), which these are, and how they are ordered (referring to an ordered list
of classification levels through the levels relation).

The following can be said on translating the XKOS modelling approach
to the context of conceptual levels related to category types found in the
historical language thesauri analysed. Firstly, much like classification levels in
XKOS, conceptual levels may be posited as subtypes of SKOS collections. Each
conceptual level, much like a classification level, typically has a name and may
have a notation pattern. The concept schemes that contain conceptual levels
would require relations similar to those found in XKOS: a relation to express
the number of conceptual levels, and one that lists all available levels in their
order of specificity. Such terminology, required for some of the historical language
thesauri, are not yet found in the available Semantic Web data vocabularies and



may therefore have to be coined in a new one.49

3.5. Semantic Web form for lexical senses
In order to obtain a Semantic Web form for lexical senses, LOV has been
searched once more for suitable data vocabularies. A search on the keyword
‘sense’ yields two data vocabularies in the repository that contain terminology
for expressing lexical senses: the Lexicon Model for Ontologies (LEMON) and
the OLiA Annotation Model for Uby Parts of Speech (UBY). The latter indicates
that its term coined for lexical senses (Sense) is superseded by that in LEMON
(LexicalSense), along with ten other terms, such as that for lexicon and lexical
entry.50 For this reason, this section focuses on the LEMON vocabulary and the
extent to which it is suitable for capturing senses found in historical language
thesauri.

3.5.1. LEMON for lexical senses
The Lexicon Model for Ontologies vocabulary (LEMON) has been designed to
capture lexicons and to add their lexicographical knowledge to ontologies in
the Semantic Web.51 The vocabulary has seen a number of updates and was
published as a stable W3C vocabulary in May 2016.52 This finalized version
has since been adopted by a number of bodies, including the Global WordNet
Association, to represent and link existing lexical resources on the Semantic
Web.53 It is this particular version that the name LEMON will henceforth be
used to indicate.

LEMON consists of a number of modules. The core module, called
OntoLex, contains terminology that is the most relevant for historical language
thesauri. The main terms in this module are those for lexical entries
(LexicalEntry), lexical senses (LexicalSense), forms (Form), and lexical
concepts (LexicalConcept). Reminiscent of dictionaries – and in line with
historical language thesauri – a lexical entry has one or more lexical senses and
grammatical realizations, or forms. In order to organize lexical entries and senses
not alphabetically but onomasiologically, i.e. by their meaning, it is possible to
associate them with lexical concepts that can be organized hierarchically.

Lexical concepts in OntoLex are defined as a “mental abstraction, concept
or unit of thought that can be lexicalized by a given collection of senses”.54

This definition, not unlike concepts in SKOS, appears highly suitable to express
categories from historical language thesauri. In fact, lexical concepts from
OntoLex are asserted to be specializations of SKOS concepts. The approach
outlined in this chapter to use SKOS for the topical system of thesauri is therefore
49See Chapter 5, which introduces lemon-tree, a data vocabulary that contains terminology for

expressing conceptual levels in thesauri.
50OLiA Annotation Model for Uby Parts of Speech.
51McCrae et al., ‘Interchanging Lexical Resources on the Semantic Web’.
52‘Lexicon Model for Ontologies’.
53‘Global Wordnet Formats’.
54‘Lexicon Model for Ontologies’.



121

3

strengthened by the specification of LEMON, which makes this connection
between the data vocabularies explicit.

As discussed, the LEMON vocabulary covers fundamental terminology for
lexical senses in historical language thesauri and their relation to concepts.
Next to coverage, the criteria for cohesion and standardization are also met
by LEMON. Firstly, the asserted connection with SKOS enables cohesion
and increases standardization and interoperability. Secondly, the LEMON data
vocabulary has been popular since its creation and has continued to be widely
supported. Notable resources that have so far been expressed in LEMON include
Princeton’s WordNet and Wiktionary,55 Wikidata,56 and FrameNet.57 In short,
the framework that LEMON offers is highly suitable for expressing lexical senses
from historical language thesauri. Before delving into the matter on which data
vocabularies best capture attributes of lexical senses, the next section will first
discuss how the relation of synonymy, one of the main components found in
thesauri, can be expressed.

3.6. Semantic Web form for the relation of synonymy
On the Semantic Web, a small number of available data vocabularies is capable
of expressing synonymy as found in thesauri. Searches in LOV for ‘synonym’
and ‘synonymy’ located a number of candidate data vocabularies for this
purpose. The majority of them contains terminology to capture synonymy
between elements other than lexical senses.58 However, as discussed in Chapter
1, the relation of synonymy as found in thesauri is one between senses.59

Only three vocabularies define their synonymy relations as lexical relations or
sense relations: LEMON, GOLD,60 and LexInfo. The last two vocabularies are
positioned as supplementing classifications to LEMON, useful for describing
linguistic objects more thoroughly.61 In order to satisfy the criterion of cohesion,
a closer look at LEMON is therefore warranted, since this data vocabulary
has already been selected for representing historical language thesauri (i.e., for
expressing lexical senses, see section 3.5.1). If LEMON suffices in expressing
synonymy for thesauri, its use is therefore preferred over that of GOLD and
LexInfo.

In LEMON, the relation of synonymy is asserted not directly between senses
but indirectly by grouping them under a lexical concept. Lexical senses that are
associated with the same lexical concept through the isLexicalizedSenseOf
relation are considered to be synonymous. The LEMON specification indicates
how its terminology for synonymy corresponds to those used in lexical nets, such
as University of Princeton’s WordNet, which captures sets of synonyms (referred
55McCrae et al., ‘Integrating WordNet and Wiktionary with lemon’.
56Nielsen, ‘Lexemes in Wikidata’.
57Eckle-Kohler et al., ‘lemonUby’.
58LOV, s.v. ‘ru’, ‘scot’, ‘dbpedia-owl’, ‘uniprot’.
59Indeed, near-synonymy, which is a form of synonymy between lexical senses, has been called

“the staple of thesauruses” (Murphy, ‘Meaning Relations in Dictionaries’, p. 448).
60In full, GOLD stands for General Ontology for Linguistic Description.
61‘Lexicon Model for Ontologies’.



to as synsets).62 The specification thereby demonstrates that synonymy can be
captured using solely this data vocabulary, which is shown suitable for capturing
this important relation in historical language thesauri on the Semantic Web.
With the relation of synonymy covered, this chapter will proceed to discuss
which data vocabularies best capture sense attributes.

3.7. Semantic Web form for sense attributes
Most of the historical language thesauri of Scots and English contain information
on lexical senses beyond merely the existence of these senses.63 These thesauri
specify such attributes as the part of speech, definition, language, and usage
features. Although LEMON suggests definitions are best captured using the
definition relation from SKOS,64 choosing an appropriate data vocabulary
for expressing the remainder of these attributes on the Semantic Web is not as
straightforward as choosing that for the other components has been. Indeed, the
LEMON specification states that it neither aims to provide such terminology
itself nor wishes to proclaim a single data vocabulary as being the most
suitable. Instead, the specification lists a number of efforts that may be useful
for describing properties of linguistic objects: GOLD, LexInfo, OLiA, ISOcat
(recently superseded by DatCatInfo), and the Clarin Concept Registry.65 Thus,
the specification fails to standardize sense attributes. The reluctance to put
forward a single data vocabulary for this purpose is not without reason, as an
examination of the expressivity of the existing data vocabularies will show.

3.7.1. Part of speech
The historical language thesaurus TOE classifies the verbs it contains as,
simply, verbs or as intransitive or transitive verbs. In case of transitive verbs,
this thesaurus leaves the number of objects each verb takes unspecified: they
could be either monotransitive (and take only a single object) or ditransitive
(and take both a direct and indirect object). When reviewing the terminology
in the existing data vocabularies, it is not uncommon to find some of
the aforementioned verb classifications missing. The GOLD vocabulary, for
instance, contains terminology for intransitive verbs, monotransitive verbs, and
ditransitive verbs, but lacks terminology for the more general notion of verbs and
for transitive verbs of which it is left unspecified whether they are monotransitive
or ditransitive. LexInfo, in contrast, has a generic term for verbs, but lacks
discrimination in terminology between transitive and intransitive verbs. Some
recent initiatives, such as that of the Global WordNet Association, have opted
to create further data vocabularies to fulfil their specific needs in capturing parts
of speech.66 There, too, the terminology for parts of speech is incomplete, lacking
62Ibid.
63As demonstrated in Chapter 1.
64‘Lexicon Model for Ontologies’.
65Ibid.
66See ‘Global Wordnet Formats’. The terminology that the association coined for parts of speech

has been made available at http://globalwordnet.github.io/schemas/wn.

http://globalwordnet.github.io/schemas/wn
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a distinction between transitive and intransitive verbs (not to mention an absence
of such parts of speech as interjections, pronouns, and prepositions). DatCatInfo,
employed by the Lexical Markup Framework, is a data category repository that
contains definitions for parts of speech, amongst others, and constitutes a rich
(albeit non-RDF) alternative to the data vocabularies mentioned above. The
repository contains both coarse-grained and fine-grained distinctions for parts of
speech, including on transitivity, but lists multiple definitions for a single part
of speech, each with its own persistent identifier, and appears to be inconclusive
as to which is preferred.67

It may well be that there is no one perfect data vocabulary for the parts of
speech found across all historical language thesauri. Some of these vocabularies
lack specific parts of speech, while others lack (or might even disagree with) the
hierarchy between these parts of speech as employed by thesauri. Hans-Jürgen
Diller’s conclusion, mentioned in Chapter 1 in reference to the topical systems of
thesauri, seems relevant for part of speech hierarchies, too: “[t]here is no one right
classification; there are only more and less useful ones”.68 Which data vocabulary
is best suited to express these particular sense attributes for a historical language
thesaurus depends, therefore, on the exact needs of that thesaurus and is best
approached on a case-to-case basis.

Regardless of the data vocabulary used, it is evident that the parts of speech
together form a system to group lexical items. In that regard, parts of speech are
similar to the topical system of thesauri, with two notable differences. Firstly,
parts of speech are based on syntactic properties of such items instead of semantic
ones. Secondly, they classify rather than categorize content because of the strict
and clear criteria that the grouped items have to fulfil. The GOLD and LexInfo
vocabularies acknowledge this fact by providing part of speech terminology in
the form of a hierarchy of classes.

3.7.2. Usage features
Any attempt at finding a single data vocabulary to capture usage features
of senses seems unrealistic. As Chapter 1 has shown, most usage features are
indicated through labelling, but the meaning of each label (and how it relates to
other labels) is specific to the thesaurus it is found in.69 A label should therefore
always be seen within the defined context of its body. As a result, a shared
terminology and definitions for these labels is not likely to be found. LexInfo, for
instance, defines a formal register but not an informal one. Moreover, the exact
relation between its temporal qualifiers – archaic, obsolete, and outdated –
is left unspecified and such relations may very well differ between thesauri. Are

67The repository contains four definitions for verb, of which two have the status “standardized”.
Further efforts beyond the Semantic Web towards standardizing parts of speech exist, too.
A case in point is the Universal Dependencies framework, which employs the CoNLL-
U file format to capture information on sentence tokens, including a universal part of
speech tag (e.g., verb, noun) and a language-specific one (see ‘CoNLL-U Format’, Universal
Dependencies).

68Diller, Review of HTE1, p. 322.
69Atkins and Rundell, The Oxford Guide to Practical Lexicography, pp. 182–6.



outdated items per definition also considered obsolete? Quite as is the case for the
part of speech attribute, which vocabulary is best suited to express usage features
may depend on the thesaurus in question. If no adequate vocabulary exists, some
usage features may even best be represented with terminology specifically coined
per thesaurus.

One usage feature that sometimes went beyond mere labelling in the existing
historical language thesauri was diachronic marking: stating when a particular
sense was in use. This temporal aspect is conveyed in thesauri through named,
or even dated, periods in time. One particular data vocabulary, found in LOV,
appears highly suitable for capturing such temporal aspects: the Time Ontology
in OWL (OWL-Time).

OWL-Time for diachronic usage features

The OWL-Time vocabulary contains terminology for expressing temporal
aspects and revolves around the notion of temporal entities (TemporalEntity).70

A temporal entity can be either a point in time (Instant) or a period with a
non-zero duration (ProperInterval). In addition to terminology to position
such a temporal entity on a given calendar, OWL-Time also contains a number
of terms to identify the relative ordering of temporal entities. These terms, based
on work by James Allen, include relations to indicate that one interval has taken
place before, during, or after another.71 Thus, temporal aspects can be described
quantitively (i.e., with their exact position on a timeline) or qualitatively (i.e.,
with their relative ordering).

The OWL-Time data vocabulary has been published by the W3C and is, as
of June 2017, a candidate recommendation. The combination of LEMON and
OWL-Time has already been explored on the Semantic Web. Anas Fahad Khan
et al., for example, have employed both data vocabularies to express the temporal
extent of lexical domains and semantic shifts.72 Thus, the Old English period
and subperiods thereof could be defined quantitatively (i.e., with exact dates)
or qualitatively (i.e., in relation to other periods).73 Isa Maks et al., too, have
opted for this combination of data vocabularies for bringing diachronic lexicons
to the Semantic Web.74

70‘Time Ontology in OWL’.
71Allen, ‘Towards a General Theory of Action and Time’; and Allen and Ferguson, ‘Actions

and Events in Interval Temporal Logic’.
72Khan et al., ‘Representing Polysemy and Diachronic Lexico-Semantic Data on the Semantic

Web’, pp. 42–3.
73Ibid., p. 44.
74Although the paper in the DHBenelux proceedings still shows a custom data vocabulary

used for temporal usage features (Maks et al., “Integrating Diachronous Conceptual
Lexicons through Linked Open Data”), the GitHub repository shows that the researchers
transitioned to the OWL-Time vocabulary shortly after. https://github.com/cltl/clariah-
vocab-conversion/tree/master/rdf-data.

https://github.com/cltl/clariah-vocab-conversion/tree/master/rdf-data
https://github.com/cltl/clariah-vocab-conversion/tree/master/rdf-data
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3.7.3. Language
Capturing language, the final sense attribute covered in this chapter, has a more
uniform approach than the part of speech and usage features do.75 LEMON
prescribes that the language attribute should be captured using a language
tag. Such a tag consists of codes specifically meant to associate a string with a
certain language and, possibly, with a specific country or region. The specification
requires these language tags to be formed using the language codes based on ISO
639 and, optionally, a hyphen followed by an ISO 3166-1 country code. Thus,
this practice requires the “en” tag for English or “en-GB” for English used in
Great Britain specifically. Historical languages, too, can be expressed using these
codes. Old English, for example, is identified by the language code “ang”, Middle
English by “enm”, and Lowland Scots by “sc”. The means to apply these tags to
strings are inherent to the RDF format and do not depend on any specific data
vocabulary.76

3.8. Conclusion
This chapter has discussed what form historical language thesauri should take
on the Web. Already available forms of existing historical language thesauri
either fall short in terms of the functionality they can offer or hamper reuse and
interoperability of their content. A new digital form based on Semantic Web
technology may improve the use and reuse of these lexicographic resources. The
first step in establishing a Semantic Web form of historical language thesauri
has been to select appropriate data vocabularies on the basis of three criteria:
coverage, standardization, and coherency. Data vocabularies that meet these
criteria have been located for many of the key components found in historical
language thesauri of Scots and English. For the topical system, senses, and
synonymy, SKOS and LEMON offer terminology that covers most needs. For
other components of these thesauri, it has not been as straightforward to find
already existing data vocabularies that meet the three criteria. For parts of
speech, for instance, there may be no one right data vocabulary to use across
all historical language thesauri. Be that as it may, the Semantic Web form
constructed in this chapter is in line with prominent guidelines on publishing
data on the Web, contributes to data being FAIR, and may well facilitate the
functionality over historical language thesauri sought after by researchers — a
hypothesis tested in Part III of this dissertation. Before this evaluation, the next
two chapters of Part II will continue to discuss aspects of the Semantic Web form

75The language attribute is, of course, not solely applicable to lexical senses. Lexical entries,
which group such senses, are language-specific, too.

76As with use of any registry, there are limitations of which one should be aware: codes
registered might not be complete, sufficiently accurate, or sufficiently nuanced. Moreover,
one may not be able to ascertain with certainty, especially in contexts of historical languages
and the texts that have survived, whether a specific word belongs to a given language.
Indeed, a word may even have been misread or misconstructed. Even so, language tags form
a good starting point and appear suitable for use with the historical language thesauri listed
in Chapter 1.



of historical language thesauri by identifying lacunae in LEMON and introducing
complementary terminology for representing thesauri, specifically, in this form.

References
‘AGROVOC Linked Data’, AIMS. http://aims.fao.org/standards/agrovoc/

linked-open-data. Accessed: 20 December 2017.
Allemang, D. and J. Hendler, Semantic Web for the Working Ontologist: Effective

Modeling in RDFS and OWL, 2nd edn (Waltham, 2011).
Allen, J. F., ‘Towards a General Theory of Action and Time’, Artificial

Intelligence 23 (1984), 123–54.
Allen, J. F. and G. Ferguson, ‘Actions and Events in Interval Temporal Logic’,

in Spatial and Temporal Reasoning, ed. O. Stock (Dordrecht, 1997), pp.
205–45.

Atkins, B. T. S. and M. Rundell, The Oxford Guide to Practical Lexicography
(Oxford, 2008).

Berners-Lee, T. et al., ‘The Semantic Web’, Scientific American Magazine (May
2001).

Berners-Lee, T., ‘Linked Data: Design Issues’, W3C. https://www.w3.org/
DesignIssues/LinkedData.html. Last updated: 18 June 2009.

‘Best Practices for Publishing Linked Data’, eds. B. Hyland et al., W3C.
http://www.w3.org/TR/ld-bp/. W3C Working Group Note. Created: 9
January 2014.

Chiarcos, C. et al., ‘Towards Open Data for Linguistics: Lexical Linked Data’,
in New Trends of Research in Ontologies and Lexical Resources: Ideas,
Projects, Systems, eds. A. Oltramari, P. Vossen, L. Qin, and E. Hovy
(Heidelberg, 2013), pp. 7–25.

Cimiano, P. et al., Linguistic Linked Data: Representation, Generation and
Applications (Cham, 2020). doi: 10.1007/978-3-030-30225-2.

‘CoNLL-U Format’, Universal Dependencies. https://universaldependencies.
org/format.html.

‘Data on the Web Best Practices’, eds. B. F. Lóscio et al., W3C. http://www.w3.
org/TR/DWBP/. W3C Recommendation. Created: 17 January 2017.

DatCatInfo. https://datcatinfo.net. Accessed: 20 July 2022.
Diller, H., Review of HTE1, Anglia 128.2 (2010), 319–23.
Eckle-Kohler, J. et al., ‘lemonUby: A Large, Interlinked, Syntactically Rich

Lexical Resource for Ontologies’, Semantic Web 6.4 (2015), 371–8.
Encyclopedia of Language & Linguistics, 2nd edn, ed. K. Brown, 14 vols. (Oxford,

2006).
EuroVoc: Multilingual Thesaurus of the European Union. http://eurovoc.europa.

eu/. Accessed: 20 December 2017.
General Ontology for Linguistic Description. http://purl.org/linguistics/gold/.

Created: 2010.
‘Getty Vocabularies’, The Getty Research Institute. http://www.getty.edu/

research/tools/vocabularies/. Accessed: 20 December 2017.
‘Global Wordnet Formats’, Global WordNet Association. http://globalwordnet.

http://aims.fao.org/standards/agrovoc/linked-open-data
http://aims.fao.org/standards/agrovoc/linked-open-data
https://www.w3.org/DesignIssues/LinkedData.html
https://www.w3.org/DesignIssues/LinkedData.html
http://www.w3.org/TR/ld-bp/
https://doi.org/10.1007/978-3-030-30225-2
10.1007/978-3-030-30225-2
https://universaldependencies.org/format.html
https://universaldependencies.org/format.html
http://www.w3.org/TR/DWBP/
http://www.w3.org/TR/DWBP/
https://datcatinfo.net
http://eurovoc.europa.eu/
http://eurovoc.europa.eu/
http://purl.org/linguistics/gold/
http://www.getty.edu/research/tools/vocabularies/
http://www.getty.edu/research/tools/vocabularies/
http://globalwordnet.github.io/schemas/
http://globalwordnet.github.io/schemas/
http://globalwordnet.github.io/schemas/


127

3

github.io/schemas/. Accessed: 20 December 2017.
Hollink, L. et al., ‘Thesaurus Enrichment for Query Expansion in Audiovisual

Archives’, Multimedia Tools and Applications 49.1 (2010): 235–57.
HTE1 = Historical Thesaurus of the Oxford English Dictionary, 2 vols.,
eds. C. Kay et al. (Oxford, 2009).

‘HTML & CSS’, W3C. http://www.w3.org/standards/webdesign/htmlcss.
Accessed: August 15, 2017.

‘Integrated Public Sector Vocabulary’, Joinup. https://joinup.ec.europa.eu/
catalogue/asset_release/integrated-public-sector-vocabulary. Accessed:
20 December 2017.

Isaac, A. and J. de Smedt, ISO-THES. http://purl.org/iso25964/skos-thes.
Created: 17 March 2015.

‘ISO 25964 Thesaurus Schemas’, NISO. http://www.niso.org/schemas/
iso25964/. Accessed: 13 June 2017.

Janowicz, K. et al., ‘Why the Data Train Needs Semantic Rails’, AI Magazine
36.1 (2015), 5–14.

Khan, A. F. et al., ‘Tools and Instruments for Building and Querying
Diachronic Computational Lexica’, Proceedings of the Workshop on
Language Technology Resources and Tools for Digital Humanities,
Osaka, December 2016, pp. 164–71. https://aclanthology.org/W16-4022.
pdf.

Khan, A. F. et al., ‘Representing Polysemy and Diachronic Lexico-Semantic Data
on the Semantic Web’, Proceedings of the 2nd International Workshop
on Semantic Web for Scientific Heritage, Heraklion, 30 May 2016, pp.
37–45. https://ceur-ws.org/Vol-1595/paper4.pdf.

‘Lexicon Model for Ontologies’, eds. P. Cimiano et al., W3C. http://www.
w3.org/2016/05/ontolex/. Final Community Group Report. Created: 10
May 2016.

LexInfo, 2nd edn. http://www.lexinfo.net/ontology/2.0/lexinfo. Accessed: 20
December 2017.

Linked Open Vocabularies. https://lov.linkeddata.es/. Accessed: 13 June 2017 at
http://lov.okfn.org/.

Maks, I. et al., “Integrating Diachronous Conceptual Lexicons through Linked
Open Data”, Proceedings of DHBenelux 2016, Belval, 8-10 June 2016,
pp. 37–45.

McCracken, J., ‘The Exploitation of Dictionary Data and Metadata’, in The
Oxford Handbook of Lexicography, ed. P. Durkin (Oxford, 2016), pp.
501–14.

McCrae, J. et al., ‘Integrating WordNet and Wiktionary with lemon’, in Linked
Data in Linguistics: Representing and Connecting Language Data and
Language Metadata, eds. C. Chiarcos et al. (Heidelberg, 2012), pp. 25–34.

McCrae, J. et al., ‘Interchanging Lexical Resources on the Semantic Web’,
Language Resources and Evaluation 46.4 (2012), 701–19.

‘Medical Subject Headings’, U.S. National Library of Medicine. https://www.
nlm.nih.gov/mesh/. Accessed: 20 December 2017.

Murphy, M. L., ‘Meaning Relations in Dictionaries: Hyponymy, Meronymy,

http://globalwordnet.github.io/schemas/
http://globalwordnet.github.io/schemas/
http://globalwordnet.github.io/schemas/
http://globalwordnet.github.io/schemas/
http://www.w3.org/standards/webdesign/htmlcss
https://joinup.ec.europa.eu/catalogue/asset_release/integrated-public-sector-vocabulary
https://joinup.ec.europa.eu/catalogue/asset_release/integrated-public-sector-vocabulary
http://purl.org/iso25964/skos-thes
http://www.niso.org/schemas/iso25964/
http://www.niso.org/schemas/iso25964/
https://aclanthology.org/W16-4022.pdf
https://aclanthology.org/W16-4022.pdf
https://ceur-ws.org/Vol-1595/paper4.pdf
http://www.w3.org/2016/05/ontolex/
http://www.w3.org/2016/05/ontolex/
http://www.lexinfo.net/ontology/2.0/lexinfo
https://lov.linkeddata.es/
http://lov.okfn.org/
https://www.nlm.nih.gov/mesh/
https://www.nlm.nih.gov/mesh/


Synonymy, Antonymy, and Contrast’, in The Oxford Handbook of
Lexicography, ed. P. Durkin (Oxford, 2016), pp. 439–56.

MySQL 5.7 Reference Manual. https://dev.mysql.com/doc/refman/5.7/en/.
Last updated: 19 December 2017.

‘NASA Thesaurus’, NASA. https://www.sti.nasa.gov/nasa-thesaurus/. Accessed:
20 December 2017.

Navigli, R., ‘Word Sense Disambiguation: A Survey’, ACM Computing Surveys
41.2 (2009), 1–69.

Nielsen, F., ‘Lexemes in Wikidata: 2020 Status’, Proceedings of the 7th
Workshop on Linked Data in Linguistics, Marseille, May 2020, pp. 82-6.
https://aclanthology.org/2020.ldl-1.12.pdf.

OLiA Annotation Model for Uby Parts of Speech. http://purl.org/olia/ubyCat.
owl. Accessed: 20 December 2017.

‘OWL 2 Web Ontology Language: Document Overview’, 2nd edn, W3C. http:
//www.w3.org/TR/owl2-overview/. W3C Recommendation. Created: 11
December 2012.

‘RDF/OWL Representation of WordNet’, eds. M. van Assem et al., W3C.
http://www.w3.org/TR/wordnet-rdf/. Last updated: 19 June 2006.

‘RDF 1.1 Semantics’, eds. P. J. Hayes and P. F. Patel-Schneider, W3C.
https://www.w3.org/TR/rdf11-mt/. W3C Recommendation. Created:
25 February 2014.

‘Semantic Web’, W3C. https://www.w3.org/standards/semanticweb/. Accessed:
13 June 2017.

‘SKOS Simple Knowledge Organization System Reference’, eds. A. Miles
and S. Bechhofer, W3C. http://www.w3.org/TR/skos-reference/. W3C
Recommendation. Created: 18 August 2009.

‘Time Ontology in OWL’, eds. S. Cox and C. Little, W3C. http://www.w3.org/
TR/owl-time/. W3C Candidate Recommendation. Created: 6 June 2017.

‘UNESCO Thesaurus’, UNESCO. http://vocabularies.unesco.org/. Accessed: 20
December 2017.

Vandenbussche, P. et al., ‘Linked Open Vocabularies: A Gateway to Reusable
Semantic Vocabularies on the Web’, Semantic Web 8.3 (2017), 437–52.

Van Assem, M., et al., ‘A Method for Converting Thesauri to RDF/OWL’,
International Semantic Web Conference (Hiroshima, 2004), 17–31.

Van Assem, M. et al., ‘A Method to Convert Thesauri to SKOS’, European
Semantic Web Conference (Budva, 2006), 95–109.

Van Assem, M., Converting and Integrating Vocabularies for the Semantic Web.
Dissertation DPhil. VU University Amsterdam. 2010. https://research.
vu.nl/ws/portalfiles/portal/42185333/complete+dissertation.pdf.

Wilkinson, M. D. et al., ‘The FAIR Guiding Principles for Scientific Data
Management and Stewardship’, Scientific Data 3.160018 (2016).

WordNet 3.0 in RDF, eds. M. van Assem and J. van Ossenbruggen. http:
//semanticweb.cs.vu.nl/lod/wn30/. Last updated: 25 September 2010.

‘XKOS: An SKOS Extension for Representing Statistical Classifications’, ed. F.
Cotton, DDI Alliance. http://rdf-vocabulary.ddialliance.org/xkos.html.
Unofficial Draft. Created: 18 January 2017.

https://dev.mysql.com/doc/refman/5.7/en/
https://www.sti.nasa.gov/nasa-thesaurus/
https://aclanthology.org/2020.ldl-1.12.pdf
http://purl.org/olia/ubyCat.owl
http://purl.org/olia/ubyCat.owl
http://www.w3.org/TR/owl2-overview/
http://www.w3.org/TR/owl2-overview/
http://www.w3.org/TR/wordnet-rdf/
https://www.w3.org/TR/rdf11-mt/
https://www.w3.org/standards/semanticweb/
http://www.w3.org/TR/skos-reference/
http://www.w3.org/TR/owl-time/
http://www.w3.org/TR/owl-time/
http://vocabularies.unesco.org/
https://research.vu.nl/ws/portalfiles/portal/42185333/complete+dissertation.pdf
https://research.vu.nl/ws/portalfiles/portal/42185333/complete+dissertation.pdf
http://semanticweb.cs.vu.nl/lod/wn30/
http://semanticweb.cs.vu.nl/lod/wn30/
http://rdf-vocabulary.ddialliance.org/xkos.html


129

3



Chapter 4

Information:
The paper that starts on the next page was published in 2017, available open
access. The only change to that paper, here, is the inclusion of two numbers for
the benefit of readers of the dissertation: the overall page number and the chapter
number (presented in the margin in a grey box and a white box, respectively).
When citing, please refer to the original publication and its page numbering.

Publication:
Sander Stolk, ‘OntoLex and Onomasiological Ordering: Supporting Topical
Thesauri’, Proceedings of the LDK2017 Workshops, NUI Galway, 18 June 2017,
pp. 60–67. http://ceur-ws.org/Vol-1899/OntoLex_2017_paper_3.pdf.

http://ceur-ws.org/Vol-1899/OntoLex_2017_paper_3.pdf


OntoLex and Onomasiological Ordering:
Supporting Topical Thesauri

Sander Stolk

Leiden University, Leiden, The Netherlands,
s.s.stolk@umail.leidenuniv.nl

Abstract. The OntoLex vocabulary has been designed to capture
lexicons and to add their lexicographical knowledge to ontologies in the
Semantic Web. Although the specification of the vocabulary posits that
OntoLex allows lexicons to be ordered onomasiologically, it does so for
a very specific kind of onomasiological ordering only. As a consequence,
the vocabulary is currently insufficient for capturing a large proportion
of the existing topical thesauri. This paper demonstrates the current
expressivity and this shortcoming of OntoLex through two case studies:
The Historical Thesaurus of the Oxford English Dictionary and The
Scots Thesaurus. In order for OntoLex to offer full support for topical
thesauri and their ordering principles, this paper proposes the addition
of a single property to the vocabulary: ontolex:isSenseIn. . . .

Keywords: OntoLex, Lemon, onomasiological ordering, thesaurus

1 Introduction

The Lexicon Model for Ontologies vocabulary has been designed to capture
lexicons and to add their lexicographical knowledge to ontologies in the Semantic
Web [1]. The vocabulary has seen a number of updates, and was published as
a W3C vocabulary by the OntoLex community group in May 2016 [2]. This
version, henceforth OntoLex, has since been picked up by a number of bodies,
including the Global WordNet Association, to represent and link existing lexical
resources on the Semantic Web [3].

The specification of OntoLex puts forward a manner in which “lexicons can be
ordered onomasiologically, that is by meanings rather than by lemmas” [2]. For
publishers of topical thesauri, this is good news indeed. Such support is essential
for these lexicographical works, which order their words by meaning instead of
from a to z as is common in typical dictionaries. Yet the OntoLex vocabulary
supports a very specific kind of onomasiological ordering only. As a consequence,
the vocabulary is currently insufficient for capturing the knowledge from a large
proportion of the existing topical thesauri. The current paper demonstrates this
shortcoming of OntoLex and proposes a way forward for the vocabulary.
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2 Methodology

In order to provide insight into the current support of OntoLex for the
onomasiological ordering of topical thesauri, this paper will present two case
studies. The first is based on the Historical Thesaurus of the Oxford English
Dictionary [4]; the second on The Scots Thesaurus [5]. Both lexicographical
works employ an onomasiological ordering for their lexicon. The
first-mentioned thesaurus is considered to be a distinctive one and contains sets
of synonyms. The second is not distinctive but cumulative and refrains from
indicating synonymy [6].

This paper expresses samples from both thesauri in the OntoLex vocabulary.
The manner in which OntoLex is applied is in line with the specification of the
vocabulary [2] and the approach outlined by the Global WordNet Association
[3]. This approach has been adopted by several projects, amongst which the
Open Dutch Wordnet [7]. Namespaces relevant for this paper are provided in
Listing 1. The RDF snippets in subsequent listings are specified in the Turtle
RDF syntax [8]. Sample data from the case studies correspond with resources
between angular brackets in the RDF snippets (that is to say, their namespace
is left unspecified for the present purpose).

Listing 1. Namespaces

@prefix ontolex: <http://www.w3.org/ns/lemon/ontolex#> .

@prefix owl: <http://www.w3.org/2002/07/owl#> .

@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#> .

@prefix skos: <http://www.w3.org/2004/02/skos/core#> .

@prefix wn: <http://wordnet-rdf.princeton.edu/ontology#> .

3 Case study Historical Thesaurus of the OED

The first case study presented here is that of the Historical Thesaurus of the
Oxford English Dictionary (HTOED). HTOED captures the English lexis that
has existed throughout its 1300-year history, from Old English up to Modern
English. This topical thesaurus groups together lexical items that are considered
near-synonymous and provides insight into their use in time and place. HTOED
was first published in print in 2009 [4] and in the following year also electronically
[9].

Figure 1 depicts a sample from HTOED. This sample contains six categories
from the topical system of the thesaurus (here represented by circles), which are
organized in a hierarchy. A category that is displayed lower than another category
to which it is connected by means of a line is subordinate to that connected
category. On the right, a number of lexical senses are displayed (some of which
are obsolete, conveyed by a dagger sign). These senses are considered synonyms,
or rather, near-synonyms, in HTOED and are members of the “Freedom/liberty”
category.
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liberty, n.

freedom, n.

Lack of
subjection

Authority

Society

synonyms

Freedom/liberty

freeship, n.

franchise, n.

...

(in sense 3)

Permission

Communication

(in sense 2)

(in sense 1a)

(in sense 1b of homonym 1)

†
†

Fig. 1. Example HTOED content based on [9]

Expressing categories of the topical system of HTOED in OntoLex is
relatively straightforward. Each HTOED category corresponds with a lexical
concept in OntoLex. The latter is defined as a “mental abstraction, concept or
unit of thought that can be lexicalized by a given collection of senses” [2]. This
definition appears highly applicable to categories from topical thesauri. As
lexical concepts are asserted to be specializations of SKOS concepts, it is
possible to capture the hierarchy between categories using the
broader/narrower relations from SKOS [10]. Listing 2 contains the RDF for
expressing one of the HTOED categories in OntoLex, “Freedom/Liberty”, and
the relation to its superordinate category “Lack of subjection”.

Listing 2. HTOED category “Freedom/liberty” expressed in OntoLex

<category-FreedomLiberty> a ontolex:LexicalConcept ;

skos:prefLabel "Freedom/liberty"@en ;

skos:broader <category-LackOfSubjection> .

The OntoLex vocabulary also contains terminology to express lexical senses
and the lexical entries to which they belong. In order to state that a given
lexical sense from HTOED belongs to one of its categories, the property
ontolex:isLexicalizedSenseOf can be used. This property relates a lexical
sense to a lexical concept, stating that it “lexicalizes” that concept. According
to the section on Lexical Nets in the OntoLex specification, lexical senses that
lexicalize the same concept are considered synonymous [2]. In other words, the
relation of synonymy is not explicitly asserted in OntoLex, but can be inferred
from the use of the ontolex:isLexicalizedSenseOf property. The resulting
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RDF for the sense of freedom from the HTOED sample and its relation to the
“Freedom/liberty” category is provided in Listing 3.

Listing 3. HTOED sense of freedom expressed in OntoLex

<sense-freedom-n-3> a ontolex:LexicalSense ;

skos:prefLabel "freedom n. (sense 3)"@en ;

ontolex:isSenseOf <entry-freedom-n> ;

ontolex:isLexicalizedSenseOf <category-FreedomLiberty> .

<entry-freedom-n> a ontolex:LexicalEntry ;

skos:prefLabel "freedom, n."@en ;

wn:partOfSpeech wn:noun .

As shown, capturing the onomasiological ordering of the HTOED lexicon
presents no issues with the OntoLex vocabulary. The vocabulary enables one to
express categories and their hierarchy, lexical senses and their relation to a lexical
entry, and the relation between the senses from HTOED and the categories to
which they belong.

4 Case study The Scots Thesaurus

The second case study in this paper concerns The Scots Thesaurus (ScT) [5]. ScT
captures the Lowland Scots lexis available throughout history, from its twelfth-
century beginnings to the present. This thesaurus, published in 1990, categorizes
its lexical items but does not indicate synonymy. Figure 2 depicts the sample
taken from ScT, encompassing five categories and four lexical senses.

miss

blander

Crops

Farming

Sowing

happer

heuch

...

(in sense ’disperse scantily’)

Ploughing

Farmers

(in sense ’a basket or container’)

(in sense ’earth up plants in drills’)

(in sense ’fail to germinate or grow’)

†

Fig. 2. Example ScT content
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Expressing categories from ScT is possible in a manner identical to that
used for HTOED. The result for the “Sowing” category from ScT, including its
relation to the superordinate category “Crops”, is provided in Listing 4.

Listing 4. ScT category “Sowing” expressed in OntoLex

<category-Sowing> a ontolex:LexicalConcept ;

skos:prefLabel "Sowing"@en ;

skos:broader <category-Crops> .

As for the lexical senses from ScT, these too can be expressed in OntoLex
comparable to how it has been done for HTOED. There is, however, a notable
difference. The property ontolex:isLexicalizedSenseOf is unsuitable for
relating the senses of ScT to the categories to which they belong. The lexical
senses in ScT are not necessarily lexicalizations of the category in question.
Moreover, senses that belong to the same category are not necessarily
considered synonymous. In fact, they rarely are. A case in point are the senses
of happer and miss from the sample. Both of these senses are members of the
category “Sowing”, and indeed belong to that semantic domain, but can hardly
be said to be synonymous or even to lexicalize the category.

What is missing, then, from the OntoLex vocabulary is terminology to
express a looser manner of onomasiological ordering with categories than
ontolex:isLexicalizedSenseOf does. The RDF snippet in Listing 5 contains
the desired situation, where a tentative property isSenseIn is coined (see
highlighted line) to express the relation between the sense of blander and the
category to which it belongs.

Listing 5. ScT sense of blander expressed in OntoLex

<sense-blander-v-disperseScantily> a ontolex:LexicalSense ;

skos:prefLabel "blander"@sco ;

skos:definition "disperse scantily"@en ;

ontolex:isSenseOf <entry-blander-v> ;

:isSenseIn <category-Sowing> .

<entry-blander-v> a ontolex:LexicalEntry ;

skos:prefLabel "blander, v."@sco ;

wn:partOfSpeech wn:noun .

In short, OntoLex itself does not yet provide terminology to onomasiologically
order the lexicographical content of ScT – and of other thesauri like it.

5 Discussion

The two case studies have shown that OntoLex is not yet expressive enough to
indicate the relation between senses and categories for all topical thesauri. In fact,
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the lack of a property like the tentative isSenseIn does not just affect conveying
content from ScT and the great many existing cumulative thesauri like it. It also
affects expressing these very relations found in thesauri such as HTOED. After
all, senses in HTOED are not just lexicalizations of a category, they are also
members of a number of categories. To illustrate, the assertion that the HTOED
sense of freedom is a lexicalization of the category “Freedom/liberty” entails that
this sense is a member of not just that category but also of its superordinate
categories (see Listing 6).

Listing 6. HTOED sense of freedom and its relation to the categories of HTOED

<sense-freedom-n-3> a ontolex:LexicalSense ;

ontolex:isLexicalizedSenseOf <category-FreedomLiberty> ;

:isSenseIn <category-FreedomLiberty> ,

<category-LackOfSubjection> ,

<category-Authority> ,

<category-Society> .

In order to truly express how senses are categorized according to topical
systems in thesauri, then, additional terminology is required beyond what
OntoLex currently offers. Properties from other vocabularies that might fill the
gap, such as the subject property from Dublin Core Terms [11], tend to be
too generic to be able to infer further knowledge from topical systems of
thesauri. Moreover, the relation between such properties and
ontolex:isLexicalizedSenseOf is not evident. As such, the required
terminology is best captured in an update of the OntoLex vocabulary itself.
The small addition of a single property such as isSenseIn (see Listing 7),
then, and asserting its connection to the existing OntoLex property (see
Listing 8) would enable onomasiological ordering of lexicons in topical thesauri
of all varieties – distinctive or cumulative, and regardless of whether synonymy
is indicated between senses.

Listing 7. Suggested OntoLex property isSenseIn

ontolex:isSenseIn a owl:ObjectProperty ;

rdfs:label "is sense in"@en ;

rdfs:comment "This property relates a lexical sense to a

concept that captures its meaning to some

extent (that is, partially or even fully)."@en ;

rdfs:domain ontolex:LexicalSense ;

rdfs:range ontolex:LexicalConcept .
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Listing 8. Connection between existing OntoLex property and the suggested one

ontolex:isLexicalizedSenseOf

rdfs:subPropertyOf ontolex:isSenseIn .

6 Conclusion

This paper has shown, by means of two case studies, to what extent the
OntoLex vocabulary currently supports relating lexical senses to the concepts
that facilitate an onomasiological ordering. Such an ordering is (by their very
definition) used in lexicographical works known as topical thesauri. As it
stands, the OntoLex vocabulary offers some support for those thesauri
considered to be distinctive and that capture synonymy. Such thesauri ensure
that lexical senses displayed at a certain category do not just belong to that
category, but also express (or lexicalize) that category. Those thesauri that do
not have that same level of specificity, but merely use their categories to
organize lexical senses into semantic domains, are not yet supported by the
terminology in OntoLex.

The small addition of a single property, as suggested in this paper, would
have a big impact on the expressivity of OntoLex. The onomasiological ordering
of both distinctive and cumulative thesauri – regardless of whether these thesauri
indicate synonymy – could then properly be conveyed on the Semantic Web. As
a result, the variety of lexicographical resources that sit comfortably in OntoLex
would not be limited to dictionaries and lexical nets, as is presently the case, but
would also include thesauri. Increased support in OntoLex for onomasiological
ordering, then, would allow all these resources to truly shine on the Web. In short,
ordering by meaning through the new ontolex:isSenseIn is both meaningful
and sensible.
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Abstract
An increasing number of dictionaries are represented on the Web in the form of linguistic linked
data using the lemon vocabulary. Such a representation facilitates interoperability across linguistic
resources, has the potential to increase their visibility, and promotes their reuse. Lexicographic
resources other than dictionaries have thus far not been the main focus of efforts surrounding lemon
and its modules. In this paper, fundamental needs are analysed for representing topical thesauri
specifically and a solution is provided for two important areas hitherto problematic: (1) levels that
can be distinguished in their topical system and (2) a looser form of categorization than lexicalization.
The novel lemon-tree model contains terminology to overcome these issues and acts as bridge between
existing Web standards in order to bring topical thesauri, too, to the Semantic Web.

2012 ACM Subject Classification Information systems → Semantic web description languages;
Information systems → Thesauri

Keywords and phrases lemon-tree, lemon, OntoLex, SKOS, thesaurus, topical thesaurus,
onomasiological ordering, linked data

Digital Object Identifier 10.4230/OASIcs.LDK.2019.16

1 Introduction

An increasing number of dictionaries are represented on the Web in the form of linguistic
linked data using the lemon vocabulary (e.g. [3, 12]). Such a representation facilitates
interoperability across linguistic resources, has the potential to increase their visibility, and
promotes their reuse [5, 13]. The core of the lemon vocabulary, OntoLex, has been designed
to capture lexicons and to add their lexicographical knowledge to ontologies on the Web
[14]. As capturing lexicographic information was not part of the primary aim of OntoLex,
recent modules for lemon have sought to improve support for expressing such information
[12, 2]. Using these modules, content of lexicographic resources can become part of the
Linguistic Linked Data Cloud whilst minimizing information loss in the transition [2]. These
modules, however, have explored mainly the need to represent dictionaries but not other
lexicographical works such as topical thesauri. Indeed, previous research points out that
additional terminology is needed for such thesauri [21]. The current paper aims to fill this
gap by putting forward a novel model for this purpose: lemon-tree.

A topical thesaurus is a lexicographical work that organizes its lexical items according
to their meaning (rather than alphabetically) by means of a topical structure [7, 9]. This
overarching structure offers generic meanings to users as a starting point, which branch out
to meanings increasingly specific. Once users locate the meaning which they are interested in,
they are presented with the words or phrases that express that meaning. This overarching
topical system in a thesaurus thus allows the user to move from meaning to lexical item [8].

The new lemon-tree vocabulary, described in this paper, bridges the existing standards
SKOS [19] and lemon in order to express the content of topical thesauri on the Web. The
SKOS vocabulary already allows for sharing concepts in RDF and organizing them in
hierarchies. The lemon model and its core module OntoLex allow for sharing lexical entries,
senses, and further lexicographic material. Terminology from both the SKOS and lemon
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standards, then, are valuable for sharing topical thesauri on the Web in an interoperable
manner. The lemon-tree model therefore aims to facilitate their combined use for that
purpose, adding some terminology for perceived lacunae.

2 Methodology

In order to provide insight into fundamental needs for representing topical thesauri on the
Web beyond those for other lexicographic material (e.g., dictionaries), this paper will explore
elements specific to the structure of topical thesauri. For each such element or structuring,
the extent is discussed with which SKOS and lemon OntoLex offer terminology to represent
these elements. For lacunae, available terminology in the new lemon-tree model is discussed
that is fit for the purpose. Each topic is illustrated by means of an existing thesaurus that
exemplifies the matter at hand. Listed in order of their appearance, these thesauri are:

Historical Thesaurus of the Oxford English Dictionary (HTOED) [10]
Shakespeare Thesaurus (ShT) [20]
Scots Thesaurus (ScT) [15]
Love, Sex, and Marriage (LSM) [4]
Roget’s Thesaurus (Roget’s) [18]

Figure 1 is a legend to the images in this paper that depict the content of existing thesauri.

A category

Categorization of senses

A list of senses

A list of synonymous senses
syno.

Figure 1 Legend.

Namespaces of the vocabularies relevant for this paper are provided in Listing 1. The
RDF snippets in subsequent listings are specified in the Turtle RDF syntax [1]. In these
snippets, samples taken from existing thesauri correspond with resources between angular
brackets (that is to say, their namespace is left unspecified for the present purpose).

Listing 1 Namespaces.

@prefix tree: <https://w3id.org/lemon-tree#> .
@prefix ontolex: <http://www.w3.org/ns/lemon/ontolex#> .
@prefix skos: <http://www.w3.org/2004/02/skos#> .
@prefix dcterms: <http://purl.org/dc/terms/> .
@prefix rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#> .
@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#> .
@prefix owl: <http://www.w3.org/2002/07/owl#> .
@prefix xsd: <http://www.w3.org/2001/XMLSchema#> .

Before going to the analysis proper, the next section will first provide a short background
on topical thesauri. The section that follows treats the topical system, along with the different
kinds of levels distinguished in such a system. Afterwards, words and their place within the
topical system are discussed, followed by the conclusion.
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3 Topical thesaurus

A topical thesaurus is a lexicographic resource that organizes its items according to their
meaning rather than alphabetically [7, 9]. They do this by means of a topical structure: a
tree of concepts. This overarching structure offers generic meanings to users as a starting
point, which branch out to meanings increasingly specific. Once users locate the meaning
which they are interested in, they are presented with the words or phrases that express that
meaning. This overarching topical system in a thesaurus thus allows the user to move from
meaning to lexical item. Figure 2 displays the main components of such a thesaurus, using a
sample of the Historical Thesaurus of the Oxford English Dictionary [10]. The senses of four
nouns are shown to be categorized under “Freedom/liberty” (of which those marked with a
cross no longer exist). As these four senses convey the same meaning, they are thought to be
loosely synonymous.

liberty, n.

freedom, n.

Lack of
subjection

Authority

Society

synonyms

Freedom/liberty

freeship, n.
franchise, n.

...

(in sense 3)

Permission

Communication

(in sense 2)
(in sense 1a)
(in sense 1b of homonym 1)

†
†

Figure 2 Thesaurus components, based on [11].

In a topical thesaurus, then, a word or phrase in a specific sense is located (or categorized)
within a topical system, may be part of a set of synonyms, and is typically accompanied by
additional lexicographic information such as its part of speech and usage features.

4 Topical system

The topical system of a thesaurus is its overarching structure used to organize lexical
items. This structure is not unlike the taxonomies of animals and plants created by the
eighteenth-century biologist Carl Linnaeus (1707-1778) and later expanded by Georges Cuvier
(1769-1832) [6]. In these tree-like structures, the most generic or abstract concepts are used
as roots, which branch out to concepts increasingly specific in meaning. Such topical systems
can be represented with terminology from SKOS. Indeed, this standard from W3C was
designed specifically for knowledge organization systems, including topical systems. Thus,
the topical system as a whole would be captured as follows for the Historical Thesaurus of
the Oxford English Dictionary.
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Listing 2 A topical system in lemon-tree.

<htoed> a skos:ConceptScheme ;
skos:prefLabel "Historical Thesaurus of the

Oxford English Dictionary"@en .

Its category “Freedom/liberty” can be captured as a SKOS Concept, part of the
ConceptScheme of the topical system, and with its relation to its parent category “Lack
of subjection” made explicit.

Listing 3 A category in lemon-tree.

<freedom-liberty> a skos:Concept ;
skos:prefLabel "Freedom/liberty"@en ;
skos:inScheme <htoed> ;
skos:broader <lack-of-subjection> .

As we will see further on in the document, it is possible to use a specialized variant of SKOS
Concept when categorizing senses. This topic will be treated in the section “Categorization
and lexicalization”.

4.1 Levels and depth
In a topical system, much like in any tree data structure, it is possible to distinguish multiple
levels. Each level is found at a specific depth. For thesauri, however, there tend to be two
forms of levels. Their topical system, after all, is meant to capture meaning and can therefore
be subdivided into both levels of the tree structure and levels of meaning: tree levels and
conceptual levels. SKOS and lemon OntoLex do not yet provide adequate terminology to
capture these two levels and to distinguish them from another. The following subsections
will discuss each of these levels in more detail and provides examples of how lemon-tree can
be used to represent them on the Web.

4.1.1 Tree levels
A topical system of a thesaurus consists of categories that have been placed in a hierarchy.
This hierarchical structure can be described using words for data structures known as trees.
Each category in the hierarchy is a node in the tree, the nodes at the very top of the tree are
called roots, and relations between nodes are known as edges. Each node is positioned at a
certain depth of the tree. Roots, part of the first tree level, are at depth 0; nodes positioned
directly below a root are at depth 1; nodes directly below these are at depth 2, and so on.
Figure 3 displays such tree levels for the topical system of Roget’s Thesaurus [18], perhaps
the most well-known topical thesaurus in existence. Categories displayed on the same dotted
line are part of the same tree level. Thus, the categories “Abstract Relations” and “Voluntary
Powers” are part of the first tree level, at depth 0.

Tree levels can, of course, be calculated from the position of each node in the tree structure.
Even so, some communities find it worthwhile to capture this information explicitly, too.
Indeed, terminology to represent tree levels can already be found in XKOS, a vocabulary that
extends SKOS [22]. In XKOS, each tree level is seen as a collection of categories, positioned
at a specific tree depth. These collections are specialized SKOS Collections. Although
XKOS can capture tree levels in the topical system of a thesaurus, it cannot be used to
capture its conceptual levels.
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Abstract
Relations

QuantityExistence

Voluntary
Powers

Intersocial
Volition

Individual
Volition

AntagonismVolition
in General

Possessive
Relations

Tree level

depth: 0

depth: 1

depth: 2

Figure 3 Tree levels (Roget’s).

4.1.2 Conceptual levels
Next to tree levels, Roget’s Thesaurus also contains conceptual levels. The thesaurus
provides an outline of its topical system, which includes clear distinctions posited by its
editor: categories in Roget’s are not simply known as categories, but go by the name of class,
division, or section. Indeed, the topical system starts out with six of these classes, which may
branch out into divisions which are more specific, and ultimately into sections. A sample of
its contents that includes these names is shown in Figure 4.

Abstract
Relations

QuantityExistence

Voluntary
Powers

Intersocial
Volition

Individual
Volition

AntagonismVolition
in General

Possessive
Relations

Conceptual level

depth: 0

depth: 1

depth: 2

Classes

Divisions

Sections

Figure 4 Conceptual levels (Roget’s).

It is plain to see that the three types of category in Roget’s act as a level of sorts. Classes,
such as “Abstract Relations” and “Voluntary Powers”, convey the highest level of abstraction;
sections convey the lowest. Intuitively, categories of a higher level of abstraction branch out
only to categories of a lower level of abstraction. As a consequence, we do not find categories
known as sections in Roget’s Thesaurus branching out into classes or divisions.

These levels mentioned do not necessarily map one-to-one with tree levels. In Figure 4,
for example, both divisions and sections may be part of the 2nd tree level (at tree depth 1).
Other thesauri, too, use similar notions to distinguish such conceptual levels [10] [4]. In the
Historical Thesaurus of the Oxford English Dictionary, the first conceptual level consists of
sections, followed by categories and lastly subcategories. Here, unlike in Roget’s Thesaurus, a
single category can branch out to categories from both the same conceptual level and one
level beyond. A case in point is “Freedom/liberty”. This is one of the so-called categories and
branches out to a number of other categories (including “Independence” and “Liberation”)
but also to subcategories (including “Civil liberty” and “Moral freedom”).
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The lemon-tree model offers terminology to express these conceptuals levels. Although
these levels are different from tree levels, the patterns in which thee former are captured in
lemon-tree are analogous to how tree levels are captured in XKOS: a ConceptualLevel
represents the level, the conceptualDepth property is used to indicate the depth of a level
and conceptualLevels provides a means to list all available levels. The definitions below
will be followed by snippets in which these three terms are employed.

I Definition 1. ConceptualLevel (Class)
A collection of concepts which are considered to be at the same conceptual depth (that
is, semantically distanced from the root node). This conceptual depth may for certain
thesauri coincide with the tree depth, but that is not necessarily the case for all thesauri.

SubClassOf: skos:Collection

I Definition 2. conceptualDepth (DatatypeProperty)
The depth of the conceptual level that groups a number of concepts. The conceptual
depth in thesaurus taxonomies can only increase in a branch, but never decrease.
The first conceptual level in a thesaurus is at depth 0; the next one at depth 1, etc.

Domain: ConceptualLevel ∪ skos:Concept
Range: xsd:integer

I Definition 3. conceptualLevels (ObjectProperty)
Provides the list of conceptual levels for a concept scheme.

Domain: skos:ConceptScheme
Range: rdf:List

Listing 4 A conceptual level in lemon-tree (Roget’s).

<sections> a tree:ConceptualLevel ;
skos:prefLabel "Sections"@en ;
tree:conceptualDepth 2 ;
skos:member <existence> ;
skos:member <quantity> ;
skos:member <volition-in-general> ;
skos:member <antagonism> ;
skos:member <possessive-relations> .

<rogets> a skos:ConceptScheme ;
skos:prefLabel "Roget’s Thesaurus"@en ;
tree:conceptualLevels ( <classes> <divisions> <sections> ) .
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Listing 5 A conceptual level in lemon-tree (HTOED).

<categories> a tree:ConceptualLevel ;
skos:prefLabel "Categories"@en ;
tree:conceptualDepth 1 ;
skos:member <freedom-liberty> ;
skos:member <lack-of-subjection> ;
skos:member <permission> ;
skos:member <authority> ;
skos:member <communication> ;
skos:member <society> ;
skos:member <independence> ;
skos:member <liberation> .

<htoed> a skos:ConceptScheme ;
skos:prefLabel "Historical Thesaurus of the

Oxford English Dictionary"@en ;
tree:conceptualLevels

( <sections> <categories> <subcategories> ) .

The next section will discuss words and their place within the topical system.

5 Words and senses

A thesaurus contains lexical items that have been categorized, allowing users to go from
meaning to words or phrases that express that meaning. Such words and senses can be
represented using lemon OntoLex terminology. A word or phrase is captured as an OntoLex
LexicalEntry and each of its senses as a LexicalSense. Examples thereof are presented below.

Listing 6 A lexical entry in lemon-tree.

<entry-freedom> a ontolex:LexicalEntry ;
rdfs:label "freedom"@en ;
ontolex:canonicalForm [

a ontolex:Form ;
ontolex:writtenRep "freedom"@en ;

] .

Listing 7 A lexical sense in lemon-tree.

<sense-freedom-3> a ontolex:LexicalSense ;
ontolex:isSenseOf <entry-freedom> .

For further details on the notion of LexicalEntry and LexicalSense, we refer the reader to
the lemon documentation. Advice on how to best capture other aspects of lexical items (e.g.,
their part of speech and other labels) is provided there, too.
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5.1 Categorization
Topical thesauri do not categorize lexical items or word-forms but lexical senses: words or
phrases in a particular sense. This statement may at first glance appear counter-intuitive
for users of thesauri, as a number of these resources simply present head-forms of a word
(or phrase) as member of their categories. In the Shakespeare Thesaurus [20], for instance,
category “01.02 sky” contains the following item:

heaven, n.

The head-form “heaven” in this example is similar in appearance to a headword, or lemma,
found in typical dictionaries. This gives off the appearance that thesauri categorize lexical
items. The following fictitious dictionary entry, however, demonstrates otherwise.

heaven, n. 1) abode of one or more gods 2) the sky

It is evident that the “heaven, n.” entry in the Shakespeare Thesaurus, found in the category
“01.02 sky”, represents the lexical item heaven in not all of its senses listed above but in only
the second sense.

Werner Hüllen, who has thoroughly researched the topical tradition of thesauri, confirms
that the entries in thesauri represent senses [8]. Further confirmation that topical thesauri
categorize lexical senses can be found in the online edition of the Historical Thesaurus of the
Oxford English Dictionary [11]. This edition takes advantage of both the topical structure
of the thesaurus and the full dictionary entries of the Oxford English Dictionary. This rich
set-up allows for a closer investigation of the relation between a thesaurus and entries in a
dictionary. Dictionary entries in the Oxford English Dictionary have a number of senses.
Each sense listed contains a reference to a thesaurus category. Conversely, the thesaurus
categories in this edition list the senses they contain and provide hyperlinks not simply to
dictionary entries but to specific senses within these entries. As such, it is evident that this
thesaurus indeed categorizes senses of lexical entries, and not lexical entries as a whole. In
the next section, we will provide more detail on categorization and how to capture it using
lemon-tree.

5.2 Categorization and lexicalization
There are two forms of categorization to be found in thesauri. In the Historical Thesaurus of
the Oxford English Dictionary, words in a particular sense directly express their concept.
These words are said to lexicalize that concept. In Figure 2, “freedom” and “liberty” can
directly be used if one wants to express “Liberty/freedom”. This used to be the case for
“freeship” and “franchise”, too, in the history of the English language. (As this is no longer
the case, these word senses are marked with a cross in front of them.)

Such lexicalization is not present in every thesaurus, however. In fact, it is more often the
case than not in thesauri that it is absent. The sample in Figure 5 has been taken from the
Scots Thesaurus [15] and illustrates this lack of lexicalization. Here, the sense ‘to disperse
scantily’ of “blander” can hardly be said to directly express “Sowing”. This is likewise the
case for the sense ‘a basket or container’ of “happer”. These senses may have a relation to
the concept of “Sowing” but they do not lexicalize that concept. Their meaning causes them
to be listed as part of the concept instead, that they are senses in that concept, as it were.
Note that senses that lexicalize a concept are by definition senses also found in that concept.
In other words, lexicalization is a special form of categorization.
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miss

blander

Crops

Farming

Sowing

happer
heuch

...

(in sense ’disperse scantily’)

Ploughing

Farmers

(in sense ’a basket or container’)
(in sense ’earth up plants in drills’)
(in sense ’fail to germinate or grow’)

†

Figure 5 Sample from The Scots Thesaurus.

For asserting that senses are lexicalizations of a concept, OntoLex offers the property
isLexicalizedSenseOf. For categorization, however, current vocabularies do not offer
terminology expressive enough to capture the distinction with lexicalization and the
connection between these two relations [21]. A case in point is the OntoLex property
reference, which might appear suitable at first glance. Indeed, the property allows referring
to a concept from a lexical sense. There are two problems with its use in the context of
topical thesauri, however. Firstly, there is no mention in OntoLex of any direct relation
between isLexicalizedSenseOf and reference, which leaves the important connection
between lexicalization and categorization unexpressed and hinders inferring further
knowledge from topical systems of thesauri. Secondly, the property reference is considered
a functional one. As such, a sense may reference a single concept only using this property.
However, when a sense in a thesaurus is categorized as part of a given concept, that sense is
automatically also categorized as part of any parent concepts (i.e., the sense of “blander” in
The Scots Thesaurus is categorized not just with “Sowing” but also with “Crops”, and
“Farming”). A functional characteristic therefore does not fit in this context. Instead,
lemon-tree offers the property isSenseInConcept to capture these nuances needed for
topical thesauri.

I Definition 4. isSenseInConcept (ObjectProperty)
This property relates a lexical sense to a concept that captures its meaning to some
extent (that is, partially or even fully).

SubPropertyOf: dcterms:subject
Domain: ontolex:LexicalSense
Range: skos:Concept

The relation between isSenseInConcept and terminology from Ontolex has been
added to the Lemon-tree model. As a result, the Ontolex property isLexicalizedSenseOf
is asserted to be a sub property of isSenseInConcept. Moreover, the property evokes has
an additional property chain of Ontolex sense followed by isSenseInConcept.

LDK 2019

149

5



16:10 lemon-tree

I Definition 5. ontolex:isLexicalizedSenseOf (ObjectProperty)

SubPropertyOf: isSenseInConcept
Domain: ontolex:LexicalSense
Range: ontolex:LexicalConcept

I Definition 6. ontolex:evokes (ObjectProperty)

Domain: ontolex:LexicalEntry
Range: ontolex:LexicalConcept
PropertyChain: ontolex:sense o isSenseInConcept

The examples below show how both categorization and lexicalization can be captured by
employing the properties isSenseInConcept and isLexicalizedSenseOf. Notice that the
property to express lexicalization is used in the example of the Historical Thesaurus of the
Oxford English Dictionary. There, the use of this property automatically indicates that the
category is not only a SKOS Concept, but a concept that is expressed or lexicalized. Such
a concept is called a LexicalConcept according to OntoLex.

Listing 8 Categorization in lemon-tree.

<sense-happer-basket> a ontolex:LexicalSense ;
tree:isSenseInConcept <sowing> .

<sowing> a skos:Concept .

Listing 9 Lexicalization in lemon-tree.

<sense-freedom-3> a ontolex:LexicalSense ;
ontolex:isLexicalizedSenseOf <freedom-liberty> .

<freedom-liberty> a ontolex:LexicalConcept .

It should be noted that, whenever definitions are available for senses, it is possible to
make these definitions part of the topical system. After all, the topical system allows a user
to go from meaning to items that express that meaning. A sense definition is just such a
meaningful item. The snippet below shows the result of this practice when applied to The
Scots Thesaurus. Here, an additional concept is added to the topical system. This concept
represents the sense definition of “happer” and is lexicalized by this sense.

Listing 10 Sense definitions as concepts.

<sense-happer-basket> a ontolex:LexicalSense ;
ontolex:isLexicalizedSenseOf <a-basket-or-container> .

<a-basket-or-container> a ontolex:LexicalConcept ;
skos:prefLabel "a basket or container"@en
skos:broader <sowing> .

<sowing> a skos:Concept .
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This approach has a caveat: synonyms are expected to lexicalize the same concept.
Existing thesauri may not contain information for this additional level of grouping, requiring
additional efforts in their transition to a Semantic Web form.

5.3 Synonymy
Categories in a topical system group lexical senses into sets with a similar or related meaning.
In some thesauri, though certainly not all, sets exist that indicate an even stronger semantic
tie: one of synonymy. A case in point is the Historical Thesaurus of the Oxford English
Dictionary, in which senses placed at the same category are deemed loosely synonymous. That
is to say, grouped senses in this thesaurus have a similarity in meaning and are interchangeable
in specific contexts. The introduction to the thesaurus Love, Sex, and Marriage discusses
synonymy found in thesauri as follows: [4]

Grouping terms together in a thesaurus, even in a thesaurus as detailed as this, does not
imply absolute synonymy. Many scholars doubt whether absolute interchangeability
is actually possible.

Instead of absolute synonymy, then, it is common to find a looser form of synonymy in
thesauri. This form is referred to as near-synonymy [16].

Near-synonymy is evident for lexical senses that lexicalize the same concept. After all,
such senses directly express the same meaning. Thus, all the senses that lexicalize category
“Freedom/liberty” of the Historical Thesaurus of the Oxford English Dictionary are known to
be near-synonyms. Thus, synonymy can already be captured using terminology from lemon
OntoLex. Using further vocabularies, it is also possible to link synonyms together via a
direct relation between LexicalSenses, or to form groups of synonyms known as synsets if so
desired [14].

Listing 11 Synonymy in lemon-tree.

<sense-freedom-3> a ontolex:LexicalSense ;
ontolex:isLexicalizedSenseOf <freedom-liberty> .

<sense-freeship-2> a ontolex:LexicalSense ;
ontolex:isLexicalizedSenseOf <freedom-liberty> .

<sense-franchise-1a> a ontolex:LexicalSense ;
ontolex:isLexicalizedSenseOf <freedom-liberty> .

<sense-liberty1-1b> a ontolex:LexicalSense ;
ontolex:isLexicalizedSenseOf <freedom-liberty> .

6 Conclusion

This paper set out to analyse fundamental needs for representing topical thesauri on the Web
and to supply a solution for problematic areas encountered. The standardized SKOS and
lemon vocabularies have shown to be of great value in expressing the topical system and lexical
items in such a thesaurus respectively. There are, however, a few important aspects in which
they fall short. The most notable two are: (1) levels that can be distinguished in a topical
system and (2) a looser form of categorization than lexicalization. The novel lemon-tree model
contains terminology to fill this gap and acts as bridge between the existing Web standards.
As this paper has demonstrated, lemon-tree allows capturing a variety of topical thesauri –
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each with its own particular characteristics. Indeed, the model has thus far been employed
successfully in transitioning A Thesaurus of Old English [17] to linguistic linked data and has
been found to be a good fit for the Mittelhochdeutsche Begriffsdatenbank [23]. The full data
model of lemon-tree and its specification can be found at https://w3id.org/lemon-tree#.
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Abstract 

An increasing number of dictionaries are represented on the Web in the form of linguistic linked 
data, utilizing OntoLex-Lemon for this purpose. Lexicographic resources other than dictionaries, 
however, have thus far not been the main focus of efforts surrounding this model. In this paper, 
we discuss porting a topical thesaurus to the Web: A Thesaurus of Old English. By means of 
this case study, this paper discusses how this thesaurus – and topical thesauri in general – can 
be represented with OntoLex-Lemon, SKOS and lemon-tree through a fully automated process. 
Along with discussing the terminology required for expressing A Thesaurus of Old English as 
linguistic linked data, this paper indicates challenges encountered in the conversion process. 
These challenges range from material that is not meant to be made available to the general 
public to distinctions and relations that have been left implicit in the legacy form but are of 
much value and, indeed, required to be expressed explicitly in its linked data form. The aim of 
this paper, thus, is to provide recommendations for representing topical thesauri on the Web 
and to grant insight into aspects that may be encountered in porting similar lexicographic 
resources in the future. 

Keywords: thesaurus; linguistic linked data; conversion; automation 

1. Introduction 

An increasing number of dictionaries are represented on the Web in the form of 
linguistic linked data using the OntoLex-Lemon vocabulary (Bosque-Gil et al., 2016; 
Khan, 2016). Such a representation is thought to facilitate interoperability across 
linguistic resources, have the potential to increase their visibility, and promote their 
reuse (Declerck et al., 2015; Klimek & Brümmer 2015). However, lexicographic 
resources other than dictionaries have thus far not been the main focus of efforts 
surrounding OntoLex-Lemon and its modules. In this paper, we discuss porting a 
topical thesaurus to the Semantic Web: A Thesaurus of Old English.  

A Thesaurus of Old English captures the lexis of the early medieval variant of English, 
spoken between roughly 500 and 1100 by the Anglo-Saxons (Roberts et al., 2015). This 
lexicographic resource presents a feature common to topical thesauri but uncommon to 
dictionaries: its topical system (i.e., a hierarchy of categories) that organizes lexical 
senses according to their meaning (Kay & Alexander, 2016). Moreover, this thesaurus 
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also distinguishes conceptual levels within the topical system – a feature that was 
already present in the first modern thesaurus, Roget’s Thesaurus (1852). By means of 
this case study, then, this paper presents areas problematic for representing A 
Thesaurus of Old English – and topical thesauri in general – in OntoLex-Lemon alone, 
and turns to the novel model lemon-tree for the needed expressivity. This model 
combines OntoLex-Lemon with the SKOS vocabulary, filling minor but important 
lacunae perceived for topical thesauri specifically, thereby increasing the portability 
and interoperability of these lexicographic resources (Stolk, 2019). 

Next to treating the terminology required for porting A Thesaurus of Old English to a 
linguistic linked data form, this paper will indicate further challenges in this process. 
These range from material available in the legacy form that is not meant to be made 
available to the general public (e.g., notes purely editorial in nature) to distinctions 
and relations that have been left implicit in the legacy form but are of much value and, 
indeed, required to be expressed explicitly in its linked data form. The aim for this 
paper, thus, is to provide recommendations for representing topical thesauri on the 
Web and to grant insight into aspects that may be encountered in porting similar 
lexicographic resources in the future. 

2. A Thesaurus of Old English 
A Thesaurus of Old English (TOE) captures the lexis of Old English. The words and 
their senses of this historical variant of English, spoken roughly between 500 and 1100, 
are grouped together in sets of synonyms and placed in an overarching hierarchy of 
categories. In addition, TOE indicates the distribution of words in the surviving Old 
English texts. Thus, some are flagged as found only in poetic works or as glosses. As 
of May 2017, the thesaurus contains 51,483 senses that have been sorted and 
categorized manually in 22,451 categories1. Accumulating and editing this wealth of 
information for the first publication of the thesaurus in 1995 took a team of scholars – 
led by Christian Kay, Jane Roberts, and Lynne Grundy – over fifteen years (Roberts, 
1978). The fruit of their labour has certainly not gone unnoticed in the scholarly field 
concerning Old English. 

Since its publication, TOE has been met with high praise. Rolf Bremmer Jr, for 
instance, states that the thesaurus fills a “voluminous gap [...] on the shelf of 
lexicographical tools” available for Old English (2002). Richard Dance, too, calls TOE 
“invaluable” for lexical studies and deems it an “impressive piece of scholarship” (1997). 
Manfred Görlach goes so far as to state that TOE is “the most important contribution 
to Old English studies for years”, as its content allows scholars to “investigate what 
distinctions Anglo-Saxons felt important enough to make in the lexicon” (1998). This 
historical thesaurus, then, is considered a valuable asset to many scholars. Opening up 

                                                           

1 These numbers are based on an export of the TOE database provided on 26 May 2017. 
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the knowledge contained within – by providing the thesaurus in an appropriate form – 
is therefore an important aspect for its use in research. 

Work on TOE continued after its first publication in 1995, resulting in further editions. 
None of these, however, was published in a linguistic linked data form. The benefits 
promised by such a form – e.g., interoperability and reuse – warrants looking into how 
such a lexicographic resource can be represented using the relevant standards. This 
paper therefore details the process of bringing TOE to the Semantic Web. This process, 
which converts the contents of the current TOE database into the desired linked data 
form is illustrated with frēols (in the sense of ‘free, not enslaved’, see DOE, s.v. ‘frēols 
adj.’) that is positioned in the TOE category “Freedom, being free”. This lexical sense 
and the category it belongs to are depicted in Figure 1 along with relevant context in 
the form of synonymous senses (cf. frēot) and superordinate categories from the topical 
system. 

 

 

 

 
Figure 1: Sample of content from TOE. 

 

In order to discuss the conversion process, we will first continue to describe the current 
digital form of the TOE database, referred to as its legacy form. The subsequent section 
provides a better insight into the desired, linguistic linked data form of TOE, which 
leverages the compact lemon-tree model for topical thesauri (Stolk, 2019) alongside the 
W3C standards OntoLex-Lemon and SKOS (OntoLex; SKOS). Finally, the conversion 
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process itself between these two forms is described, followed by the conclusion. 

3. Legacy Form 

The electronic edition of TOE hosted by the University of Glasgow employs a MySQL 
database to retrieve and display the thesaurus contents in webpages (TOE, ‘Creation 
of the Thesaurus’). The database format is a tabular one, which makes exports possible 
to other formats that can capture rows and columns (MySQL 5.7 Reference Manual, 
‘What is MySQL?’). Such formats include Excel spreadsheets and CSV files (MySQL 
5.7 Reference Manual, ‘Alternative Storage Engines’). In fact, the University of Glasgow 
provides licensees of the TOE database with a copy by means of such formats. The 
version of the database provided for this research dates from 26 May 2017. 

The TOE database consists of three tables. Each of the tables start with a single row 
containing the column headings. The rows below it – also known as records – capture 
instances. The first table discussed here is the category table of TOE, of which the 
structure is illustrated by Table 1. 

catid t1 t2 t3 t4 t5 t6 t7 subcat pos heading notes 
1 1

 
N Earth, world 

 

2 1
 

1 N As God's creation xr Religion 
3 1

 
1.01 N In the beginning 

 

... ... ... ... ... ... ... ... ... ... ... ... 
17187 12 1 1 9

 
18 V To accept as a slave 

 

17188 12 1 1 9
 

19 V To bring into bondage 
 

17189 12 1 1 10
 

N Freedom, being free 
 

17190 12 1 1 10
 

1 N Citizenship 
 

17191 12 1 1 10
 

2 N A free man 
 

17192 12 1 1 10
 

3 N A free woman 
 

17193 12 1 1 10
 

4 N Freeman of lowest class 
 

 
Table 1: Structure of the TOE category table  

(the category “Freedom, being free” is highlighted). 
 

The category table of TOE is used to capture information on categories, where each 
record represents a single category. The table contains twelve columns in total: 

 catid: This column acts as primary key, which “uniquely identifies each record 
in a database table” (W3Schools.com, ‘SQL Primary Key’).  

 t1 to t7: These columns capture the location in the taxonomy. Values in t1 
specify the position of the first main category compared to others at the same 
level, values in t2 of the second tree level, and so on. 

 subcat: This column indicates the location further down the taxonomy on a 
subcategory level (where applicable). Subcategories are distinguished from main 
TOE categories, which are indicated by t1 through t7, in order to indicate a 
conceptual level in the taxonomy with smaller semantic differences than is the 
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case with main categories (TOE, ‘Classification’). The subcategory position is 
not stored separately per subordination step, as the case with t1 to t7, but as 
a single concatenated string delimited by stops. 

 pos: This column stores the part of speech associated with a category. An 
indicated part of speech applies to all lexemes and their senses that are 
positioned directly at the category (i.e., they are not assigned to subordinate 
categories). Such a group of lexemes and senses in TOE always shares a single 
part of speech. Possible values are “aj” for adjective, “av” for adverb, “cj” for 
conjunction, “in” for interjection, “n” for noun, “p” for preposition, “ph” for 
phrase, “pn” for pronoun, “v” for verb, “vi” for intransitive verb, and “vt” for 
transitive verb (which may be monotransitive or ditransitive).  

 heading: This column contains the name of each category in present-day 
English. 

 notes: This column contains notes that are mostly editorial in nature. These 
include adjustments that have taken effect, matters still to be discussed, and so 
on. Due to their nature, the notes have so far been left unpublished in both 
paper and electronic editions. 

Table 1 is identified by the key value 17189, called “Freedom, being free”, expressed by 
nouns, and located in the taxonomy at position 12.01.01.10 – the 12th top category, 
followed by the 1st subordinate one, etc. Note that subordination relations applicable 
to given categories are not captured explicitly in this table but need to be deduced 
from the position in the taxonomy. Thus, the “Freedom, being free” category is 
understood to have the category located at 12.01.01 in the taxonomy as its direct 
superordinate category: “Authority” (catid 169410).  

The TOE table discussed next is the category-xref table, of which a sample is shown 
in Table 2. 

xid catid refid tnum 
1 18 588 01.03.01.05.01 
2 18 9166 05.10.05.04.09 
3 45 478 01.02.01.01.03 
... ... ... ... 

839 17189 16858 11.12.01 
840 17189 18102 12.07.03 

 
Table 2: Structure of TOE category-xref table 

(the cross-references available at category “Freedom, being free” are highlighted). 
 

Each record in the category-xref table represents a cross-reference in TOE from one 
category to another. Such a cross-reference indicates a related category that may be of 
interest to the user, too, but is found in another branch of the taxonomy. The table for 
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these cross-references contains four columns in total: 

 xid: This column acts as primary key. 

 catid: This column acts as foreign key. Such a key links one table to another 
by means of a reference to a primary key (W3Schools.com, ‘SQL Foreign Key’). 
In this case, the column values refer to the primary key of the TOE category 
table. The categories indicated here are those at which a cross-reference is made.  

 refid: This column, too, acts as foreign key to the TOE category table. The 
categories indicated here are those to which a cross-reference is made.  

 tnum: The values of this column capture the location in the taxonomy of the 
category referenced in the refid column. (Note that this information is 
superfluous, as it can already be retrieved from the TOE categories table.) 

To illustrate, the category “Freedom, being free” (catid 17189) has two cross-
references: one to category “Absence of restraint, freedom” (refid 16858) and one to 
“Abstinence/exemption (from)” (refid 18102). These two categories referred to are 
found in another branch of the taxonomy than “Freedom, being free”. In other words, 
there exists no subordinate/superordinate relation between them. Hence, the cross-
referencing mechanism is employed to indicate that, nonetheless, these categories have 
a related topic according to the editors. 

lid catid prefix word catorder et notes oflag pflag gflag qflag 
1 1

 
brytengrundas 1

 
ChristA 355 Y Y N N 

2 1
 

brytenwangas 2
 

ChristA 380 Y Y N N 
3 1

 
eormengrund 3

 
Beo 859 Y Y N N 

... ... ... ... ... ... ... ... ... ... ... 
39486 17187

 
hēafod niman 1

 
N N N N 

39487 17188 =  (ge)hæftan 1
 

N N N N 
39488 17189

 
frēols 1

 
N N N N 

39489 17189
 

frēot 2
 

N N N N 
39490 17190

 
burhrǣden 1

 
Y N Y N 

39491 17190
 

burhscipe 2
 

N N N N 
39492 17191

 
bonda 1 bond N N N N 

39493 17191
 

ceorl 2 churl N N N N 

 
Table 3: Structure of TOE lexeme table 

(the lexeme frēols that is found at category “Freedom, being free” is highlighted) 
 

From the data it appears that cross-references in TOE occur between main categories 
only. No cross-references exist from one subcategory to another, from a main category 
to a subcategory, or vice versa. Thus, although we find “Freedom, being free” is related 
to “Absence of restraint freedom”, no cross-reference is made at one of its subcategories. 
It is likely that the editors of TOE deemed using cross-references for subcategories to 
be too fine-grained to indicate and maintain, and therefore kept such references 
confined to the main categories of the thesaurus. The third and last table of the TOE 
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legacy form is the lexeme table, depicted in Table 3. 

Each record of the lexeme table represents an Old English lexeme that has been 
categorized based on one of its senses. The table contains eleven columns: 

 lid: This column acts as primary key. 

 catid: This column acts as foreign key to the TOE category table and assigns 
a lexeme, or rather one of the senses of a lexeme, to the category indicated. 

 prefix: Values in this column, if filled in, can be “+” or “=”. These signs 
correspond to + and ± in the second edition of the Old English dictionary by 
Clark Hall (CASD)2. Its introduction states the following: 

Words beginning with ge- have been distributed among the letters of the 
alphabet which follow that prefix, and the sign + has been employed 
instead of ge- in order to make the break in alphabetical continuity as little 
apparent to the eye as possible. The sign ± has been used where a word 
occurs both with and without the prefix.  

This information on ge- prefixes has been superseded in TOE3. The current 
knowledge on prefix use can be deduced from the values in the word column. 

 word: This column contains the head-form of each Old English lexeme. Optional 
segments of a word (which can be prefixes like ge-) are indicated between 
parentheses. See, for example, the lexeme with lid 39487 in Table 3. 

 catorder: The values of this column indicate the order in which categorized 
lexemes are to be displayed that are located at the same category. 

 et: This column contains etymological notes related to the lexeme. For instance, 
the Old English ceorl (lid 39493) developed into churl (OED, s.v. ‘churl, n.’).  

 notes: This column contains notes. These typically mention how often or where 
a lexeme is found in the Old English corpus. Thus, the noun eormengrund (lid 
3) is noted to be found on line 859 in the poem Beowulf. 

 oflag: This column represents one of the distribution flags of TOE. When the 
value “Y” is recorded, the word form of the lexeme in question – not in any one 
specific sense – is marked as “very infrequent” in the Old English corpus. 

                                                           

2 Information gained in personal correspondence with prof. Marc Alexander (6 August 2017). 
3 One example of knowledge in the prefix column being outdated is found with the lexeme 
with lid 582. The prefix column suggests the ge- prefix of this lexeme is mandatory (+), 
but the word column indicates that is no longer considered to be the case: “(ge)mȳþe“. 
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 pflag: A distribution flag marking those word forms found only in poetry. 

 gflag: A distribution flag marking those word forms found only in glosses. 

 qflag: A flag marking word forms as “highly dubious” (TOE, ‘Distribution 
Flags’). 

To illustrate, the lexeme frēols has a sense categorized as belonging to category 17189, 
“Freedom, being free” (see lid 39488). This lexical sense is meant to be displayed as 
the first one of this category, with the synonymous sense of frēot (lid 39489) as the 
second one. The word-forms of frēols are not marked as occurring very infrequently in 
the Old English corpus, in poetry only, in glosses only, or as questionable. 

The lexeme table of TOE is rather inefficient for editorial purposes. Each record 
provides information for a lexeme (such as its head-form, and the distribution of its 
word forms) but also for a specific sense of that lexeme (such as its placement in the 
topical system). In fact, the lid value of each record is not unique per lexeme. Instead, 
it is unique per lexical sense. Information on a lexeme is therefore often recorded 
multiple times and in multiple locations – in a record for each of its senses. When a 
structure allows redundancy of information, consistency is more difficult to ensure. 
Contradictory statements are certainly present in the current dataset4. Such defects 
will not be magically mended by porting TOE to linguistic linked data. What the 
process will do, however, is make a clearer distinction between lexemes (or lexical 
entries) and lexical senses, which may improve detection of inconsistencies. 

4. Linguistic Linked Data Form 

A linguistic linked data form for topical thesauri should reuse standardized terminology 
in order to be interoperable. OntoLex-Lemon and SKOS are highly suitable to this end 
for capturing both lexical items and a hierarchy of concepts that represent the topical 
system of a thesaurus. Content from TOE can thus be published on the Web in a form 
that is machine-interpretable and understood in a wider community. Figure 2 charts, 
in a coarse manner, the relation between the content from the TOE sample and the 
linked data terminology from SKOS and OntoLex-Lemon. The relation a in this figure, 
and throughout this paper, is shorthand for rdf:type and can be read as “is a” or “is 
of type” (RDF 1.1 Turtle). As can be seen in Figure 2, a categorized lexeme corresponds 
with a LexicalSense in the ontolex module from OntoLex-Lemon. Similarly, a TOE 
category corresponds with a LexicalConcept. Thus, the Old English words frēols and 
frēot have lexical senses that lexicalize the concept “Freedom, being free”. 
Superordination between concepts, such as between “Power, control, sway” and “Power, 

                                                           

4 The noun earfoþsīþ, for instance, has two categorized senses in TOE (lid 22631 and 32588). 
Their registered pflag values contradict one another – “Y” and “N” respectively – even 
though both senses share their word forms and the distribution of these forms. 
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might”, is indicated through the broader relation from SKOS. A more thorough list 
of linked data terminology and corresponding TOE content is available in Table 4. Most 
of the TOE table elements translate directly to linked data counterparts, although 
there are a few exceptions. These exceptions, discussed below, are taken into account 
in the linked data form that is proposed for the content of TOE. 

 

 

 
Figure 2: Sample of TOE content and its relation to linked data terminology  

from OntoLex-Lemon and SKOS 
 

Firstly, some TOE content is not meant to be made available to the general public. 
Three elements are purely editorial in nature: the notes column from the category 
table and the et and notes columns from the lexeme table5. Various other elements 
are redundant or have been superseded. These bits may have been useful to the editors 
during the task of compiling the TOE dataset, but retaining them will likely prove 
detrimental or confusing. A case in point is the catorder column of the lexeme table. 
Although its values may aid in presenting synonymous senses in the desired order, they 
do not assist in determining the order for any given selection of senses. As the order of 
co-ordinate senses in TOE is a largely alphabetical one (with slight adjustments to take 
into account optional segments, length marks, and symbols specific to Old English), it 
would be possible – and preferable – to allow visualizations to determine the order of 
any selection of senses based on their head-forms. To this end, a label intended 
specifically for machines to order lexemes and their senses according to straightforward 
string comparison mechanisms (i.e., on ASCII characters only) would be easy to 
implement and utilize. The prefix column from the lexemes table, too, contains 

                                                           

5 Information gained in personal correspondence with Prof. Jane Roberts (30 August 2017). 
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information that may best be left unshared with users. Its values are no longer current 
and can, especially if juxtaposed with the prefix information encoded in the word 
column, confuse users by contradictory statements on whether word forms of a 
particular lexeme existed with or without the ge- prefix. The aforementioned bits of 
information that are not meant for public consumption should not be part of any 
publication – including one in a linguistic linked data form. 

Secondly, the TOE dataset is in some places more explicit than needed and less explicit 
in others. The category table, for instance, does not contain a column that explicitly 
captures the unique id (i.e., a catid value) of a superordinate category. As a result, 
subordination of categories needs to be deduced by means of combining the information 
from the identification columns – t1 to t7 and subcat – and comparing the 
identification values between categories. Storing the identification information 
separated over various columns hinders both retrieval of the identification string for a 
category and subsequent comparison of two such strings. Therefore, superordinate 
categories will be connected explicitly for the linguistic linked data form of TOE. 
Moreover, the identification string of each category will be stored and offered in a 
concatenated form rather than broken up in several segments6. 

Thirdly, the TOE dataset conflates information on lexical senses and lexemes into a 
single structure: the lexeme table. The linked data terminology from OntoLex-Lemon 
disentangles these two notions, calling the former a LexicalSense and the latter a 
LexicalEntry. As the primary key of the lexeme table is unique per sense of a lexeme, 
each of these records is associated with a LexicalSense rather than a LexicalEntry. 
Although the existence and name of a LexicalEntry can be deduced from the TOE 
lexeme table, the TOE dataset contains insufficient information to determine which 
senses belong to the same lexical entry. According to the specification of OntoLex-
Lemon, words “may be different lexical entries if they are distinct in part-of-speech, 
gender, inflected forms or etymology” (OntoLex). Although TOE indicates the part of 
speech per lexical sense (i.e., via the pos column in the category table), the thesaurus 
does not currently indicate their gender or inflected forms. As such, a LexicalEntry 
will be created for each LexicalSense until information is made available in the future 
on which of these deduced lexical entries are meant to be one and the same. Such 
information can be compiled and offered by parties other than the editors of TOE, 
owing to the new linked data form of the dataset7. 

                                                           

6 The reason as to why the TOE category table does not store its identification information in 
a concatenated string but spread over multiple columns is likely found in the development 
process of the thesaurus, which saw shifts in the technologies used and the identification for 
categories (TOE, ‘Creation of the Thesaurus’). One change in the identification system, for 
instance, is that subcategories have been provided with numbering since the first electronic 
edition. 

7  Asserting an owl:sameAs relation between two ontolex:LexicalEntry instances will 
effectively indicate that the two are to be considered one and the same entry. 
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Lastly, some of the contents of TOE require linked data terminology that is more 
specific than that found in SKOS and OntoLex-Lemon alone. To illustrate, a label used 
to aid computers in determining the presentation order of senses may be a 
hiddenLabel according to SKOS. Such hidden labels are intended for machine 
processing rather than for people to read. However, the hidden label for TOE should 
convey that it is specifically meant for the purpose of ordering rather than, for instance, 
searching alternative spellings. For this label, a new linked data term has been coined 
for TOE that extends the standardized terminology from SKOS. This coined term can 
be found in Table 4, including the terminology from SKOS that it extends (indicated 
through the ‘>’ symbol). Next to this need specific to TOE, two other aspects of this 
thesaurus are in need of being captured in linked data – aspects shared by a great 
number of topical thesauri (Stolk, 2019). 

The first aspect common in topical thesauri is a division of their topical systems into 
conceptual levels. As mentioned above, TOE distinguishes two such levels in its 
database: main categories (simply called categories) and subcategories. The distinction 
of such levels has been deemed important enough to be included by editors. Indeed, for 
some thesauri, including TOE, the presentation and navigation mechanisms rely on 
these distinctions.8 For a linked data form of TOE, then, this conversion follows the 
recommendations outlined by the compact lemon-tree model, which offers relevant 
terms such as ConceptualLevel and conceptualDepth – analogous to how tree levels 
can be represented using the XKOS (a well-known extension to SKOS used for 
statistics).  

A second aspect, shared by all topical thesauri, is that they categorize lexical items. 
This is true both for thesauri that group lexical senses into sets of near-synonyms and 
those that do not. The lemon-tree model recognises the need to capture this loose form 
of categorization, for which it offers the isSenseInConcept property and indicates its 
relation to OntoLex terminology: the lemon-tree property is stated to be a more generic 
form (or super property) of OntoLex isLexicalizedSenseOf. This most basic form 
of categorization found in topical thesauri, then, can be automatically inferred by using 
the lemon-tree model alongside OntoLex for lexical senses in TOE that are asserted to 
lexicalize a given SKOS Concept. Figure 3 illustrates the resulting form for the sample 
content of TOE used throughout this paper. A combined presentation of this sample 
content is available in Figure 4. Prefixes are used to abbreviate the namespaces of data 
vocabularies, for which a mapping is provided in Table 5. 

 

                                                           

8 Levels more abstract in nature are typically meant to be navigated first and allow the user to 
make greater semantic strides, as it were, than conceptual levels more specific in nature. 
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Linked data property Value obtained from legacy form TOE 
ontolex:ConceptSet 
skos:prefLabel The name of the lexicon as a whole (i.e., "Thesaurus of Old English") 
tree:conceptualLevels An ordered list of the category types distinguished in the lexicon 
skos:Collection > tree:ConceptualLevel 
skos:prefLabel The name of the category type (i.e., "Categories" or "Subcategories") 
tree:conceptualDepth The conceptual depth of the category type 
skos:member The URI for a category belonging to this category type 
ontolex:LexicalConcept 
skos:prefLabel The name of the category 
skos:broader The URI for the superordinate category 
skos:notation The identification of the category 
skos:related The URI for a cross-referenced category 
skos:inScheme The URI for the lexicon as a whole (see ontolex:ConceptSet) 
skos:topConceptOf The URI for the lexicon as a whole 

(property applicable only to the top-most categories in the lexicon) 
ontolex:LexicalEntry 
skos:prefLabel The name of the lexeme 
skos:hiddenLabel 
> toe:orderLabel 

The name of the lexeme, rewritten so as to enable computers to sort 
these variants alphabetically by conventional means 

rdf:type The URI for the class indicating the part of speech of the lexeme 
rdf:type The URI for the class indicating the distribution of the word forms of 

the lexeme 
ontolex:LexicalSense 
skos:prefLabel The name of the categorized lexeme 
ontolex: 
isLexicalizedSenseOf 

The URI for the category at which the categorized lexeme has been 
positioned (and is therefore known to lexicalize) 

ontolex:isSenseOf The URI for the ontolex:LexicalEntry associated with the lexeme 

 
Table 4: Linked data terminology and corresponding TOE content 

(grey rows across the width of the table state the type of resource that will be formed; 
subsequent rows indicate which properties will be used to capture information for that 

resource and what their value will be). 
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a) The ConceptSet for TOE  

b) Example of a ConceptualLevel 

 

c) Example of a LexicalConcept 

 

d) Example of a LexicalSense 
 

e) Example of a LexicalEntry 

 
Figure 3: Linguistic linked data form of TOE 

(diamonds represent linguistic linked data resources of TOE; arrows represent properties). 
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Figure 4: Linguistic linked data form of TOE  

(combining the examples provided in Figure 3). 
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Prefix Namespace 
ontolex: http://www.w3.org/ns/lemon/ontolex# 
owl: http://www.w3.org/2002/07/owl# 
rdf: http://www.w3.org/1999/02/22-rdf-syntax-ns# 
rdfs: http://www.w3.org/2000/01/rdf-schema# 
skos: http://www.w3.org/2004/02/skos/core# 
toe: http://oldenglishthesaurus.arts.gla.ac.uk/ 
tree: http://w3id.org/lemon-tree# 

 
Table 5: Namespaces. 

 

One further aspect needs to be discussed on bringing TOE content to the Semantic 
Web: the identification of each resource formed from TOE content. Bits of information 
on the Semantic Web are identified by a URI, typically in the form of an HTTP address. 
This holds for terminology from data vocabularies such as SKOS and OntoLex-Lemon, 
but also for instance data using such terminology. Best practices for coining URIs state 
that they should be simple, stable, and manageable (CoolURIs; CHIPS; SGOH). The 
first requirement entails that URIs need to be short and easy to remember; the second 
that they ought to be independent of the technology used to retrieve or visualize the 
content (as the software used may change); and the third that issuing new URIs should 
adhere to a straightforward strategy so as to be able to manage and maintain published 
content. With these requirements in mind, the following URI strategy has been adopted 
for the linguistic linked dataset of TOE. Each URI will be formed out of the following 
segments: 

1. the Web domain of TOE (i.e., http://oldenglishthesaurus.arts.gla.ac.uk/),  

2. the type of content the URI denotes (e.g., category, sense, entry), and 

3. a unique number or string provided by the legacy form, if available. 

The TOE category “Freedom, being free” (with catid 17189) thus gets the URI 
http://oldenglishthesaurus.arts.gla.ac.uk/category/#id=17189 for its corresponding 
LexicalConcept. The lexical sense of the lexeme frēols (with lid 39488) gets 
http://oldenglishthesaurus.arts.gla.ac.uk/sense/#id=39488. This strategy has an 
additional advantage: it is aligned with the URI strategy in place for categories in the 
electronic edition of TOE hosted by the University of Glasgow. As a consequence, one 
can simply enter the URI of a category in a browser to view human-readable 
documentation on it. Adding linked data support to the electronic edition of TOE, as 
hosted by the University of Glasgow, is thus possible in the future without demanding 
a review or rework of the existing presentation. Having discussed both the original form 
of the TOE data and the desired linguistic linked data form, this paper will now turn 
to the conversion method employed to transform the former into the latter. 
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5. Conversion Process 

Free digital tools already exist that facilitate a transformation from data in a tabular 
format to a linked data form. In selecting appropriate tools for the conversion of TOE 
from its legacy form to its desired linguistic linked data form, a number of requirements 
on the process need to be taken into account. These requirements, based on the premise 
that conversions ought to be reproducible by scholars with minimal effort, are listed in 
Table 6 and have been categorized according to priority 9 . Two requirements are 
mandatory, since these ensure an accurate conversion. The first is that the conversion 
process must accept tabular input either in an Excel spreadsheet or CSV format and 
provide transformed output in the RDF format (M1). The second requirement is that 
the process must be able to apply logic that relates the structure of the source to 
terminology from the desired linked data vocabularies (M2). The conversion logic for 
the TOE data has been described in Table 4. This logic also demands combining 
information from multiple tables, available in separate files. To illustrate, most of the 
information for lexical entries according to OntoLex-Lemon is found in the lexeme table 
of TOE. The part of speech of such an entry, however, is registered in another table of 
TOE: the category table.  

Next to the requirements that are mandatory, three others have been formulated to 
which the process should adhere. Although not mandatory for an accurate outcome, 
these three requirements are geared towards increasing the maintainability and user-
friendliness of the process. Firstly, the process should accept conversion logic in a form 
that has been standardized and is application-independent (S1). The alternative – 
relying on a format specific to a single tool – would limit the applicability, 
understandability, and reusability of the captured logic. Considering the availability of 
specific tooling and continued support from its creators are by no means guaranteed 
(as indeed seen for a number of conversion tools)10, great reliance on a single tool should 
be avoided. Secondly, the process should be executable by scholars without a 
background in software development (S2). To be more specific, it should be possible to 
obtain and install the necessary tools without first having to compile the source code. 
Moreover, the tools should provide a visual user interface rather than only a command-
line execution mechanism. Lastly, the conversion process should be automatable so that 
it can be performed again with minimal effort after an update of the thesaurus data 
(S3). 

The final requirement for the process, assigned a lower priority than the foregoing ones, 
is meant to facilitate deploying and utilizing the resulting linguistic linked data. Web-
based platforms will be able to retrieve and query information from a thesaurus if its 
                                                           

9 The requirement prioritization follows the MoSCoW principles, developed by Dai Clegg et 
al. (1994). 

10 Availability and support for the tools AnnoCultor, Aperture, and NOR2O have been 
discontinued. 
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conversion output has been stored in a database that facilitates access for linked data 
technology (C1). A database for linked data content is called a triplestore. Triplestores 
typically allow accessing their stored content via queries using the standard querying 
language SPARQL, which web applications can use to interact with the data.  

 

Must haves 
M1 Accept required input and output formats 
M2 Apply required logic for conversion 
Should haves 
S1 Employ standardized form for logic 
S2 Allow for scholars to perform each step 
S3 Allow for automation of all steps involved 
Could haves 
C1 Store output in a triplestore with a query endpoint 

 
Table 6: Requirements on the conversion process, categorized according to priority 

 

The W3C provides a convenient overview of a number of tools that convert data into 
RDF (ConverterToRdf). Eighteen free tools listed there comply with requirement M1. 
These tools are listed in Table 7. Five of them appear to be discontinued, that is, they 
are no longer maintained or offered for download. Nine others do not comply with M2, 
either because they do not allow applying logic other than their default (Apache Any23) 
or because they cannot combine information from tables found in separate input files 
(RDF123; RDF Refine; csv2rdf4lod; Anzo for Excel; TabLinker; Excel2rdf; Sheet2RDF; 
Spread2RDF). The remaining four tools, then, conform to both mandatory 
requirements and should be able to convert the TOE legacy form into a linguistic linked 
data form. These tools are Datalift, Tarql, Virtuoso Sponger, and XLWrap. 

One of the four remaining candidate tools for converting TOE data fails to meet 
requirement S1. This tool, XLWrap, defines its own form for capturing conversion logic, 
rather than using a standardized form (Langegger, 2017). A number of standardized 
forms for capturing conversion logic have been recommended by W3C. Two of these 
are specifically intended for logic converting tabular data into RDF: CSVW and 
R2RML. Unfortunately, these two forms are unsuitable for the conversion of TOE. The 
former cannot be used to combine information from multiple input files. The latter 
facilitates only relational databases as input and cannot be applied to Excel or CSV 
files. In fact, the three remaining tools – Datalift, Tarql, and Virutoso Sponger – 
facilitate transformations utilizing another logic form: SPARQL. This query language, 
standardized by W3C, allows selecting patterns from an RDF source and constructing 
new RDF data that adheres to desired patterns. 
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Software M1 M2 S1 S2 S3 C1 
AnnoCultor (discontinued) 

Anzo for Excel + -     

Apache Any23 + -     

Aperture (discontinued) 

Convert2Rdf (discontinued) 

csv2rdf4lod + -     

Datalift + + + + - + 

Excel2rdf + -     

NOR2O (discontinued) 

RDBToOnto (discontinued) 

RDF Refine + -     

RDF123 + -     

Sheet2RDF + -     

Spread2RDF + -     

TabLinker + -     

Tarql + + + - + - 

Virtuoso Sponger + + + - + + 

XLWrap + + - - + - 

 
Table 7: Software tools and the requirements they meet 

 

The way in which SPARQL is used differs between Tarql on the one hand and Datalift 
and Virtuoso Sponger on the other. Tarql employs a unique approach by running 
SPARQL directly on CSV input rather than on RDF data. It does this by emulating 
patterns have been found based on the tabular input. Datalift and Virtuoso Sponger 
employ SPARQL in a two-step transformation. First, these tools apply a default, direct 
mapping to obtain RDF data that is “often more geared towards describing the 
structure of the data rather than the data itself” (Lefrancois et al, 2017)11. This RDF 
data can subsequently be transformed to RDF data that uses the desired data 
vocabularies. In this second step, SPARQL (the standard query language for RDF data) 
is used to select patterns from the RDF source and construct new RDF data that 
adheres to the desired patterns. Indeed, this two-step approach is one that can be 
performed by end-users (using tools such as Datalink) but can also be automated (using 
a direct mapping application and any triplestore that supports SPARQL queries). 
                                                           

11 The alternative solution proposed by these authors, an extension to SPARQL, appears 
promising but has not been accepted yet as part of the SPARQL standard proper. 
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Moreover, this two-step approach is also applicable to formats other than CSV, which 
may well suit future conversions beyond TOE. The conversion process for TOE, then, 
will employ the following generic steps: 

1. obtain an RDF graph that expresses the structure of the input data 

2. store the RDF graph in a triplestore 

3. obtain the RDF that adheres to the desired linguistic linked data form through 
SPARQL queries 

Taking these steps will also ensure that the last of the requirements, C1, is met. In 
other words, the desired linguistic linked data form that has been obtained will be 
available for queries by platforms that intend to visualize or utilize the thesaurus 
information. In fact, these three generic steps, here applied to TOE data, should be 
applicable to the conversion of any topical thesaurus, including those with legacy 
formats other than tabular data. 

For the tabular data of TOE, the first step of the conversion process can be performed 
by a number of tools. Apache Any23, CSVW implementations12, Datalift, and Apache 
Jena all express the structure of such input data in a similar manner. The default logic 
that these tools share when processing a CSV file is as follows. Firstly, these tools 
create a node in RDF for each record from the input. Secondly, they add a relation to 
that node for each of the filled in cell values they encounter. The identification of this 
relation (i.e., its URI) ends in the column name13. An example snippet of such output 
can be found in Listing 1. To obtain such results using Jena, one simply has to install 
Apache Jena and run the following command (adjusted to the desired input filename 
and the output filename): 

> riot "input.csv" > "output-graph.ttl" 

 

                                                           

12 See the CSVW report for a list of implementations (CSVW Reports). 
13 The initial letter of the column name is capitalized in the case of Apache Any23. 
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_:S39488 <file://C/lexemes.csv#lid> "39488" ; 

<file://C/lexemes.csv#catid> "17189" ; 

<file://C/lexemes.csv#word> "frēols" ; 

<file://C/lexemes.csv#catorder> "1" ; 

<file://C/lexemes.csv#oflag> "N" ; 

<file://C/lexemes.csv#pflag> "N" ; 

<file://C/lexemes.csv#gflag> "N" ; 

<file://C/lexemes.csv#qflag> "N" ; 

. 

 
Listing 1: Snippet of RDF generated in the first step of the conversion process, based on the 

record for one of the senses of frēols (lid 39488) and expressed in the Turtle syntax. 

The second and third steps of the conversion process require a triplestore. For this 
paper, the RDF4J triplestore is used to illustrate these steps. RDF4J offers a web-
based interface, which allows users to set up a new repository for RDF content (see 
Figure 5) and therein store the intermediate RDF graphs obtained in step 1 (see Figure 
6). Each of the graphs is assigned its own context in the repository, which will allow 
queries in the next step to select content accurately. Table 8 specifies the contexts used 
in the conversion process. 

 
Figure 5: Creating a repository for TOE using the RDF4J user interface 
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Table of origin Context 
TOE category <urn:toe:input:category> 
TOE category-xref <urn:toe:input:category-xref> 
TOE lexeme <urn:toe:input:lexeme> 

 
Table 8: Contexts used upon adding RDF to the triplestore. 

 
Figure 6: Adding RDF data to TOE categories using the RDF4J user interface. 

 
In the third conversion step, queries are used to transform the available content in the 
repository to the desired linguistic linked data form. Such queries, written in SPARQL, 
can be executed via the RDF4J user interface (see Figure 7). Each query specifies a 
specific pattern that needs to be matched in the available content (in the WHERE 
clause of the query) and specifies another pattern that should be added as a result for 
each match (in the INSERT clause). Thus, patterns from the graph content of TOE 
can be transformed to patterns that conform to the desired outcome. 

After the conversion, the resulting RDF will be available for querying and visualization. 
The intermediate RDF graphs that are uploaded in step 2 can be removed from the 
triplestore in order to ensure that only the final, desired form of the TOE dataset is 
indeed available in the repository. Automating the entire conversion process is also 
possible by means of a batch file. Both the batch file and queries that have been 
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employed in the conversion of TOE have been made available on GitHub14. 

 
Figure 7: Executing a SPARQL update query using the RDF4J user interface 

6. Conclusion 

This paper has discussed the conversion of A Thesaurus of Old English from its legacy 
form to a linguistic linked data form utilizing OntoLex-Lemon, SKOS and lemon-tree. 
This conversion follows three steps: 1) obtaining an RDF graph that expresses the 
structure of the input data, 2) storing the graph in a triplestore, and 3) executing 
transformation logic using the standardized SPARQL language to produce the desired 
linguistic linked data form. Using SPARQL for capturing logic rather than a tooling-
specific format ensures that the conversion process outlined does not rely on the 
existence of a single tool. Moreover, the three generic steps of the conversion process 
should be applicable to the conversion of any topical thesaurus – not just A Thesaurus 
of Old English. The results of the conversion discussed in this paper can be viewed in 
the online platform Evoke15. 

The new digital form of the thesaurus is used in a number of projects in order to 
investigate whether linked data mechanisms can facilitate research into Old English 
language and culture. Some of these projects link lexical items with information to 

                                                           

14 https://github.com/ssstolk/lld/toe/ 
15 http://evoke.ullet.net 
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indicate their presence in a specific Old English text. Thus, subthesauri can be 
fashioned to look into specific contexts. Other projects establish links between existing 
lexicographic resources – connecting ones on Old Dutch and Old Frisian with the 
thesaurus. Doing so allows for reuse of the thesaurus macrostructure for other languages, 
but also for contrasting the degree of lexicalization present in these historical languages 
(e.g., the number of words that we know to have been available in Old Frisian to express 
a given concept compared to that for Old English). The findings of these and further 
projects will be presented at the Exploring Anglo-Saxon Eloquence pre-conference 
workshop at the 21st International Conference of English Historical Linguistics16. 
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Abstract

This article provides an introduction to the web application Evoke. This application 
offers functionality to navigate, view, extend, and analyse thesaurus content. The 
thesauri that can be navigated in Evoke are expressed in Linguistic Linked Data, an 
interoperable data form that enables the extension of thesaurus content with custom 
labels and allows for the linking of thesaurus content to other digital resources. As 
such, Evoke is a powerful research tool that facilitates its users to perform novel cul-
tural linguistic analyses over multiple sources. This article further demonstrates the 
potential of Evoke by discussing how A Thesaurus of Old English was made available in 
the application and how this has already been adopted in the field of Old English stud-
ies. Lastly, the author situates Evoke within a number of recent developments in the 
field of Digital Humanities and its applications for onomasiological research.

Keywords

Evoke  – onomasiology  – Old English  – Digital Humanities  – A Thesaurus of Old 
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1	 Introduction

Vocabulary has been described as “a very sensitive index of the culture of a 
people” (Sapir, 1963: 27). This notion forms the corner stone of cultural linguis-
tics, which explores the relationship between language and culture (Sharifian, 
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2015: 515). Examining which words are (or were) available to a language com-
munity can offer valuable insights into their culture (Hough and Kay, 2017). 
Moreover, the word choices made within such a community can shed light on 
a number of aspects, including the intentions of speakers and authors, as 
well as their conscious or unconscious preferences.1 Lexicographical works 
known as thesauri capture information about the lexicon and are veritable 
treasure troves for exploring the vocabulary of a language community and its 
relation to their culture.

A thesaurus is a lexicographic resource that organizes words and phrases 
according to their meaning rather than alphabetically.2 Its overarching struc-
ture consists of a hierarchy of semantic concepts (Kay and Roberts, 1994). 
Concepts that represent abstract or generic meanings in this tree-like structure 
branch out to ones that are increasingly specific in meaning.3 Each of these 
concepts can act as a category for words and phrases that express its meaning.4 
Thus, the semantic hierarchy of a thesaurus allows users to move from mean-
ing to lexical item. This process can be illustrated with A Thesaurus of Old 
English, which allows users to look up early medieval English words by means 
of its semantic hierarchy (which it indicates through strings of numbers). An 
example of one of the most generic meanings in its hierarchy is the concept 
“12 Power, might”. From this concept, it is possible to navigate branches down 
the hierarchy. One of these branches leads, via the more specific concepts 
“12.01 Power, control, sway” and “12.01.01 Authority”, to the concept “12.01.01.10 
Freedom, being free”. Here, the thesaurus indicates which Old English words 
express this meaning: frēols and frēot.

It is self-evident that one of the main uses of thesauri is to look up alterna-
tive phrasings (e.g., Old English frēols or frēot to express ‘freedom, being free’).5 
However, owing to its semantic hierarchy, a thesaurus offers several other 
opportunities for research (Brewer, 2010: 802; Adamska-Sałaciak, 2010: 232; 
Busse, 2012: 88). These opportunities include exploring whether a word exists 
for a certain semantic concept; the number of words that express that concept 
(known as the degree of lexicalization or cultural elaboration) (Wierzbicka, 
1997: 10–11); the number of words and nuances available within a given semantic 

1	 See also the contributions by Amos van Baalen and Thijs Porck in this special issue.
2	 For further detail on this type of lexicographical work, and the distinction with other com-

mon senses of the word thesaurus, we refer the reader to Hartmann (2006) and Kay and 
Alexander (2016).

3	 This structure, used to categorize lexical material, is not unlike the taxonomies of animals 
and plants created by Carl Linnaeus (1707–1778).

4	 To be precise, thesauri categorize words and phrases in a given sense (Hüllen, 1999: 13).
5	 See, for instance, the foreword to the first edition of Peter Mark Roget’s thesaurus  

(Roget, 1852).
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domain; which semantic domains are related through the various senses of a 
word (i.e., through polysemy); and how generic or specific the meaning of a word 
or group of words is. Traditionally, the acquisition of this kind of information 
from a thesaurus has relied on manual labour: leafing through paper editions 
of thesauri to find sections of relevance,6 or manually counting the number 
of words presented on a website.7 The web application Evoke (Stolk, 2018) 
introduces a user-friendly interface that allows researchers to digitally explore 
thesaurus content, enrich existing thesauri with additional knowledge, and 
analyse combined content in order to obtain semantic fingerprints that we call 
‘onomasiological profiles’.

The current version of Evoke (version 1.4.1) offers functionality to navigate, 
view, extend, and analyse thesaurus content.8 The software facilitates users in 
answering such cultural linguistic questions as ‘which words were available to 
a certain culture?’, ‘what is the degree of lexicalization of a concept’ and ‘which 
other notions were associated with a given word (owing to polysemy and hom-
onymy)?’ Moreover, thesauri that can be navigated in Evoke are expressed in 
an interoperable data form: Linguistic Linked Data (Cimiano et al., 2020). This 
form adheres to a number of best practices for data (Wilkinson et al., 2016; 
Lóscio et al., 2017) and employs standardized and interoperable data vocabu-
laries for the Semantic Web (Miles and Bechhofer, 2009; Cimiano, McCrae and 
Buitelaar, 2016). In effect, this data form enables the extension of thesaurus 
content in Evoke with custom labels, facilitates linking thesaurus content to 
other digital resources, and allows novel analyses to be performed over mul-
tiple sources.

This article describes the development of Evoke and how it has been used 
to further explore A Thesaurus of Old English, which is the first thesaurus to be 
made available for analysis within this application. Sections 2 to 4 outline the 
requirements this web application had to meet in order to facilitate research 
into thesauri, its operating architecture, and the functionality it currently 
offers. Next, sections 5 and 6 discuss how A Thesaurus of Old English has been 
made available in a Linguistic Linked Data form and how researchers have 
been able to use Evoke to further explore this resource. Lastly, section 7 con-
trasts Evoke with existing software and discusses how Evoke and related work 
in the field of Digital Humanities may impact the future of onomasiological 
and cultural linguistic research.

6	 Examples of thesauri available in print are Spevack (1993) and Macleod et al. (1990).
7	 Examples of online thesauri include TOE, HTE and HTS.
8	 The homepage of Evoke is http://evoke.ullet.net. The source code of the application is openly 

available at https://github.com/ssstolk/evoke/.
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2	 Requirements

In order to facilitate research into thesauri, the first step in making Evoke was 
to gauge the research needs that it could answer. On the basis of published 
reviews of thesauri as well as a number of research cases, five requirements 
were established that the new web application had to meet. The first three 
requirements (R1–R3) were gathered for the first version of Evoke. The remain-
ing two requirements (R4–R5) were formulated for subsequent iterations of 
the application and were collected from stakeholders  – experts in lexicog-
raphy, linguistics and philology (amongst other fields)  – to ensure that the 
software is intuitive and useful for both research and educational purposes. 
Stakeholder requirements were gathered by several means: dedicated stake-
holder meetings, workshops, and feedback based on preliminary results in 
research and education projects. Additionally, requirements on the archi-
tecture (AR1–AR3) were based on best practices for data on the Web, trans-
parent data management, and limitations imposed by licensing schemes of 
existing lexicographic resources.

R1. Navigation. A thesaurus can be approached in two manners: through 
its overarching taxonomy or through the lexis it organises (HTOED: ix). Both 
means are deemed key in allowing users  – both newcomers and frequent 
users – to navigate the lexicographic content (Kay and Alexander, 2016: 368).

R2. Resource views. Complete overviews of available information are to 
be presented on any given resource within a thesaurus that a user chooses to 
inspect. These overviews must indicate relations to other resources where rel-
evant, such as listing the words that are allocated to the viewed location of the 
thesaurus taxonomy, or indicating the various branches of the taxonomy that 
contain one of the senses of the currently inspected word or phrase.

R3. Extension. The application should allow users to extend a thesaurus, 
connecting additional information to its content (cf. Bremmer, 2002: 111; 
Görlach, 1998: 399; Dance, 1997: 313; Kay, 1996: 72). Examples of such extensions 
are indications of date and dialect, results from corpus searches, and indica-
tions whether a word or meaning is found in a particular text, context, or is 
notable in some other qualitative or quantitative way. This functionality offers 
users the means to have the thesaurus reflect their own interests and to share 
salient information with others.

R4. Analyses. Thesauri are valuable for investigations into a range of aspects 
encoded in the lexicon: cultural elaboration, semantic domains and their cul-
tural connotations, stylistic preferences of authors, use and development of 
metaphors, and so on (e.g., Spevack, 1993; Crystal, 2014; Anderson, Bramwell, 
and Hough, 2016; Porck, 2016: 59–71, 239–294; Diller, 2017). Statistical analyses, 
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utilizing the onomasiological structure of the thesaurus and features of the 
lexis it contains, are therefore a key functionality.

R5. Data management. Proper data management should be an essential 
aspect of the application in facilitating onomasiological research. Users must 
have full control over their own data (e.g., creating backups, sharing their data 
with others) and the ability to select which data sources are deemed relevant 
for their explorations, allowing sets of information to be combined for viewing 
and analysis.

AR1. Interoperable data form. The software is to read and display resources 
published as Linguistic Linked Data. This vocabulary, and the underlying 
data format (RDF), facilitate reuse and interoperability of linguistic resources 
according to the FAIR data principles (Wilkinson et al., 2016; Lóscio et al., 2017).

AR2. Decentralized data. The software must be capable of accessing data 
stored in a decentralized manner rather than relying on a central database, 
thereby stimulating a separation of data storage and services. Such separation 
is intended to remove barriers in selecting alternative solutions on both fronts, 
i.e., where the data is hosted and which application suits the needs of the user 
best (Verborgh, Wrigley, and Ballardini, 2019).

AR3. Support limited licenses. It is not uncommon to find lexicographic 
resources subject to licenses meant for viewing only, stipulating that users are 
not allowed to copy or download a substantial portion of the entire resource.9 
A Thesaurus of Old English is one such work. The architecture of the applica-
tion must allow interacting with and extending resources that are available 
under a license limiting access to browsing, in addition to those available 
under fully open access.

The eight requirements listed above (R1–R5 and AR1–AR3) have informed 
the design of Evoke, which will be discussed in the next two sections. These 
sections, on the architecture and functionality of the application, will refer-
ence requirements that are relevant for the design element under discussion.

3	 Architecture of Evoke

Evoke has been designed as a web application, which, when accessed, runs in 
the user’s internet browser. The application loads linguistic data from available 
data services and employs client-side rendering to display that information; 
rather than fetching an entire new webpage from a server whenever the user 
navigates to a different section, the application fetches only data necessary 

9	 See, for instance, OED Online, HTE, and the historical Dutch dictionaries part of the 
Geïntegreerde Taalbank.
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(linguistic data, in this case) to fill out pages that it itself composes locally 
(Scott, 2015). Code for navigating Evoke is therefore executed on a user’s com-
puter rather than on a server dedicated to this purpose, resulting in a thin 
server architecture. As a result, Evoke demands server capabilities for host-
ing static files only (i.e., the web application) instead of additionally offering 
more advanced rendering technologies. The smaller demand on server-side 
resources should, in the case of Evoke, reduce hosting costs for the application. 
The code libraries used to render the interface of Evoke client-side are React 
and Reactstrap (basic HTML) complemented by ones specifically intended for 
vector graphics (i.e., D3, D3Pie, Recharts, and Wordcloud).10

3.1	 Linguistic Linked Data
The data form supported by Evoke for accessing, exploring, and extending 
content is Linguistic Linked Data (cf. AR1) (Cimiano et al., 2020). This data 
form adheres to a number of best practices for data (Wilkinson et al., 2016; 
Lóscio et al., 2017) and employs standardized and interoperable data vocab-
ularies for the Semantic Web (Miles and Bechhofer, 2009; Cimiano, McCrae, 
and Buitelaar, 2016). The Linguistic Linked Data paradigm builds on Linked 
Data principles, which advocate the use of Web mechanisms for capturing 
and sharing data, employing graph-based models (i.e., nodes and relations 
between them) and identifying data by means of IRI s (often Web addresses) 
(Cimiano et al., 2020). The use of IRI s allows one to capture and identify data 
in a language-independent manner, reuse terminology defined elsewhere, and 
to create links between datasets or nodes within different datasets. In effect, 
this data form enables thesaurus content in Evoke to be extended with custom 
labels and links to other digital resources.

Applying Linked Data principles to language resources nets a number of 
benefits (Chiarcos et al., 2013). One of these benefits is that their data form 
enables the merging of datasets in order to obtain a valid combined set of data. 
Thus, linguistic resources and datasets elaborating on them can be queried in 
unison. A second benefit is an increased level of interoperability. Using stan-
dardized terminology in describing linguistic data increases a shared under-
standing of that data and facilitates their interpretation by software. Moreover, 
the use of IRI s as identifiers ensures data can be linked without the need for 
duplication of information from one dataset into the other. The ability to 
link (or reference) in such a manner is valuable in the setting of Linguistic 
Linked Data, since it is not uncommon to find lexicographic resources subject 

10		  React: https://reactjs.org/. Reactstrap: https://reactstrap.github.io/. D3: https://d3js.org/. 
D3Pie: http://d3pie.org/. Recharts: https://recharts.org/. Wordcloud: https://wordcloud2 
-js.timdream.org/.
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to licenses meant for viewing only, stipulating that users are not allowed to 
copy or download a substantial portion of their content (e.g., OED Online and 
HTE). By adopting IRI s in published lexicographic resources, their users can 
explore and extend these resources, engaging with the content offered, with-
out infringing on such licenses (cf. AR3).

The Evoke web application, in order to draw on the aforementioned bene-
fits, assumes language resources to adopt Linguistic Linked Data as specified by 
the W3C OntoLex community (Cimiano, McCrae, and Buitelaar, 2016), applied 
specifically to the context of topical thesauri (Stolk, 2019). Other resources can 
be viewed and extended in Evoke, too, as long as they are formulated using the 
same syntax that underlies Linguistic Linked Data: RDF (Cyganiak, Wood, and 
Lanthaler, 2014). Thus, Evoke can work with non-linguistic data connected to 
thesauri as well as future modules put forward by the OntoLex community for 
Linguistic Linked Data (such as that supporting frequency and attestations) 
(Chiarcos et al., 2020). The use of RDF in Evoke is not limited to solely the con-
tent of datasets available, as will be discussed in sections 3.3 and 3.4.

3.2	 Accessing Datasets
The architecture of Evoke offers a high degree of flexibility in managing which 
content is to be viewed or analysed, including where individual datasets have 
been made available. The functionality to realize this hinges on the use of 
so-called data catalogues, which list available datasets and the data services 
supplying them. Upon start-up, Evoke loads a default data catalogue that, at 
the time of writing this article, contains the Linguistic Linked Data version of 
A Thesaurus of Old English (see section 5) and the datasets created through 
novel research presented in this special issue (e.g., Beowulf Thesaurus; Andreas 
Thesaurus; Old English Martyrology Thesaurus; Ælfrician Vocabulary; and Old 
Frisian Kinship). Custom data catalogues can, however, be used too.

Datasets listed in a catalogue are accessed through asynchronous calls to 
SPARQL endpoints and/or API s (cf. the online repository in Figure 1). As data 
is retrieved through such calls in the background, the Evoke web application 
contains a so-called high-order component that acts as loader. This loader 
wraps the component that is to be presented, but still void of data, in another 
component that first awaits data requests. During the loading time, a loading 
icon is presented. Once the data required has been retrieved, the loader ren-
ders the wrapped component with its proper input. This mechanism is used, 
in combination with the underlying data form of Linguistic Linked Data, to 
follow links iteratively in fetching further information from all datasets that 
are to be accessed. Thus, when a user selects a semantic concept of a thesaurus 
for viewing, a list of words that express that concept is retrieved. For each of 
those words, their IRI (i.e., their identifier) is subsequently used to collect all 
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associated labels available across the datasets – whether they are part of the 
original thesaurus data or a set of annotations created by others.

The application reads, next to data served remotely via SPARQL or API 
calls, Linked Data stored in the user’s internet browser (cf. the Web storage in 
Figure 1). A dataset in the browser can be stored using either the Turtle seri-
alization or in JSON-LD and is interpreted using libraries from the Comunica 
framework (Taelman et al., 2018).11 The use of this storage method in Evoke is 
detailed in section 4.3.

3.3	 Data Catalogue
The data catalogues in Evoke adhere to the W3C DCAT vocabulary, an inter-
national standard developed specifically for expressing datasets and the ser-
vices that provide these sets, including access details (Albertoni et al., 2020). 
This information is stored in the JSON-LD format and can therefore be read 
as JSON or, through the context provided, interpreted as RDF (Sporny et al., 
2020). The use of these standards are meant to accommodate a higher level 
of interoperability with other tooling and services. An example catalogue is 
shown in Appendix 1. Drawing from a catalogue, the user interface of Evoke pro-
vides the means to select which available datasets are to be explored in unison  
(cf. R5, see Figure 9). Users can add their own datasets or data services to a 
catalogue, store their catalogue locally as a JSON file, and activate a local cata-
logue by dragging and dropping it onto the Evoke web application.12

Access to datasets may or may not need to be limited, depending on the 
usage license associated with them. In order to ensure that Evoke can work 
with more restrictive licenses (cf. AR3), two types of access mechanisms for 
data services are supported in data catalogues: (1) a SPARQL endpoint and  

11		  The Comunica library n3 is used for Turtle; jsonld-streaming-parser for JSON-LD;  
actor-init-sparql-rdfjs for SPARQL queries in browser memory.

12		  Future plans include functionality to load a data catalogue from a URL, passed as a 
parameter to a deployed instance of Evoke, which will make it easier to explore different 
data catalogues in Evoke without 1) users loading these themselves or 2) administrators 
deploying separate instances of Evoke sporting different default catalogues.

figure 1	 Sources of data that Evoke retrieves and presents



326 Stolk

Amsterdamer Beiträge zur älteren Germanistik 81 (2021) 318–358

(2) the Evoke API. The former allows services to respond to any query using 
the standardized querying language for RDF. The latter ensures content can 
be viewed and browsed in Evoke through a basic set of queries specific for this 
need, without offering users full access (that is, the possibility to extract or 
download the full dataset).13 Distinguishing between these two types of access 
mechanism in the data catalogue is achieved through different values for the 
endpointDescription attribute of data services.14

Which datasets listed in the active catalogue will be queried by Evoke 
depends on the selection made by the user. The Evoke interface allows users 
to enable (or disable) datasets listed. Only those datasets can be enabled that 
(1) have a data service associated with them and (2) already have all of their 
required dependencies enabled. To illustrate, the ‘Riddle 47’ dataset contains 
links to the dataset ‘A Thesaurus of Old English’ and depends on it for analyses. 
Once a user has enabled this required dataset in the interface, that user can 
opt to enable the ‘Riddle 47’ dataset, too (see the top bars in Figure 9). Datasets 
served by the same service, though available in different graphs, are queried in 
unison and allow statistical analyses to be performed.15

3.4	 Browser Storage
Any user of the Evoke web application can annotate linguistic content, such 
as words or semantic concepts, with information relevant to them. Typing a 
sentence in the annotation component of a page will automatically create 
a Linked Data annotation that adheres to the Web Annotation standard of 
W3C (Sanderson, Ciccarese, and Young, 2017), including any extracted label 
when a hashtag is used (see “#riddle47” in Figure 10). The novel aspect of this 
approach is that such an annotation is not stored in an online database, but is 
instead stored locally in the user’s internet browser, employing the localStor-
age attribute of Web storage (cf. AR2) (Hickson, 2016). Annotations stored in 

13		  The Evoke API implements the queries Evoke relies on as a REST interface. Responses 
return SPARQL query results (see http://evoke.ullet.net/api). An open-source implemen-
tation of the API, which fetches results from a local SPARQL endpoint, is available at 
https://github.com/ssstolk/evoke-api/. Implementations of the API can, of course, also 
be built on top of technologies other than SPARQL endpoints (e.g., SQL).

14		  The value of endpointDescription denoting a SPARQL endpoint is “http://www.w3.org/
ns/sparql-service-description#Service”; the value denoting the Evoke API is “http://evoke 
.ullet.net/api”.

15		  Evoke does not perform statistical analyses over data found at different data services, 
since that would require assembling a full picture of the relevant data either at the user’s 
internet browser, one of the data services, or a data aggregator (be they query results or 
parts of datasets), which is an intricate process, time-consuming, heavy on network traf-
fic, and possibly restricted or made impossible by the licenses that are applicable to the 
datasets.
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the browser can be downloaded as a file to backup (see Appendix 2) and can 
be reactivated in the browser – giving users full control over their created con-
tent and allowing them to share it in the manner of their choosing (cf. R5). 
Publishers of the original lexicographic resource benefit from this approach, 
too, as they neither need to moderate, store, or host annotations, nor offer 
users login mechanisms before they can interact with the information. Costs 
for hosts may thus be substantially reduced for presenting users with this 
functionality.

Annotations contain references to the identifiers, or IRI s, of the original 
lexicographic content without including the raw data of the annotated con-
tent in the annotation itself (cf. AR3). This approach allows users to already 
explore dictionaries and interact with them, formulate a plan of research, and 
at a later stage take the hurdle in getting support for further research from 
the publishers  – be it in the form of a more open license, getting access to 
advanced services, or obtaining advice from lexicographers and other experts. 
Users may have an invested interest in the lexicographic resource at this point. 
Moreover, their additions are explicit, digital, and can be used in this form for 
analyses when queried in unison with the original dataset (facilitated by the 
characteristics of Linguistic Linked Data).

User data stored in the internet browser can, as with any RDF dataset, be 
published to a data service and added to a data catalogue for use in Evoke. In 
fact, when one publishes through the Evoke user interface, a new data cata-
logue is created automatically in which the published dataset is listed. This 
updated catalogue is not made public by the application: as with other user 
content, the catalogue is stored in the browser. A means to download the 
updated catalogue is provided to the user immediately after a successful pub-
lication. Users can choose to share it with others in a way they see fit or, if they 
wish to share the newly published dataset publicly, upload it to a public server 
and/or contact the administrator of the application to request inclusion of the 
dataset in the default catalogue of the deployed instance.

4	 Features of Evoke

This section details the various features Evoke has to offer users in exploring  
A Thesaurus of Old English and other resources.

4.1	 Navigating
As with print editions of thesauri, browsing the information within them is 
perhaps the single most fundamental need that users of digital editions have. 
The preface to the print edition of the Historical Thesaurus of the Oxford 
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English Dictionary states that there are “two ways to approach a thesaurus: 
by familiarizing oneself with its structure and principles of organization, or 
[…] by using its index to determine in which category or categories a word 
appears” (HTOED: ix). In the move from ink to Internet, these approaches have 
translated to navigating the semantic hierarchy of digital thesauri and to locat-
ing words using a search engine (e.g., TOE and HTE). The speed with which a 
user can locate a word in an electronic environment and access its information 
takes only “a twinkling of an eye” in comparison to print editions (Brewer, 2010: 
804). The following subsections will discuss these two methods of navigation 
as implemented in Evoke – through the hierarchy and its search engine (cf. R1).

4.1.1	 Navigating the Semantic Hierarchy
The semantic hierarchy of a thesaurus allows users to move from meaning to 
words or phrases that express this meaning (Hüllen, 2004: 282–283). Evoke 
presents such a hierarchy when opening a thesaurus. In the case of A Thesaurus 
of Old English, its 18 top concepts are shown (see Figure 2). Each of these con-
cepts heads its own branch in the hierarchy, which can be navigated. Clicking 
on “Power, might”, for instance, will navigate the branch headed by this seman-
tic concept. The path of branches chosen is indicated through breadcrumbs: 
a trail of semantic concepts that represents the user’s current location in the 
hierarchy (see Figure 3). These breadcrumbs can be used in navigation to 

figure 2	 Navigating the top of the semantic hierarchy of A Thesaurus of Old English
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return to a concept higher up in the hierarchy. Semantic concepts of interest 
can be opened up for viewing (discussed in section 4.2) by clicking on ‘open’ 
either next to the breadcrumbs or in the tree-like visualization.

4.1.2	 Searching for Content
The search engine of Evoke offers the second manner to approach thesaurus 
content, accessed through a search box in the navigation bar. This component 
performs searches for semantic concepts, words, word senses, and any other 
elements (e.g., labels) based on an entered string. Support for wildcard searches 
is in place: a question mark (?) allows for any character to occupy that position 
of the query; an asterisk (*) allows for any number of characters to exist at 
that position. Thus, searching for scip* in A Thesaurus of Old English will result 
in a number of compound words that start with the element meaning “ship”  
(see Figure 4), including the nouns scipāc ‘oak for shipbuilding’ and scipgyld  
‘ship-tax’. Wild card searches enable a whole range of research avenues, includ-
ing identifying Old English kennings – i.e., poetic compounds such as sǣwudu 
‘ship, lit. seawood’ – and for looking into the productivity of affixes (e.g., the 
suffix -lēas ‘-less’ with adjectives).

figure 3	 Navigating the concept “Freedom, being free” of A Thesaurus of Old English
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Search results in Evoke indicate the type of each find: semantic concepts are 
clearly marked and distinguished from, for instance, lexical items or labels. To 
illustrate, the dark grey bar in Figure 4 acts as heading for the results under-
neath, all of which are senses. Word senses that belong to the same dictionary 
entry are grouped together, allowing users to select the word as well as one of 
its specific senses for viewing. For each lexical item, the lemma is preceded by 
its part of speech (e.g., “noun”) and followed by any labels that are applicable  
(e.g., “poetry”). As the meanings of word senses are indicated by their loca-
tion in the semantic hierarchy, word senses in the search results are shown 
along with the semantic concept that express their meaning (e.g., ‘A voyage’ for 
sciplād). This presentation enables users to distinguish different senses of the 
same word from one another.

figure 4	  
Search results for scip* in  
A Thesaurus of Old English
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4.2	 Viewing
On opening a word, word sense, semantic concept, or any other type of ele-
ment, for viewing, the earlier discussed navigation components are minimized 
and, instead, an information pane takes centre stage (cf. R2). The pane con-
tains a number of tabs, each offering a distinctive viewpoint on the element 
in question. The “info” tab presents basic information on the element viewed: 
its internationalized resource identifier (IRI), name, type (e.g., concept, word 
sense, etc.), and other properties available (see Figure 5). For lexical items  
(i.e., word and word senses) and semantic concepts, the information pane con-
tains a number of additional tabs that incorporate important viewpoints on 
these Linguistic Linked Data elements specifically.

4.2.1	 Viewing Semantic Concepts
An information pane on semantic concepts contains four additional tabs: “list”, 
“statistics”, “wordcloud”, and “associations”. The first of these records the word 
senses that denote (or lexicalize) the concept that is being viewed. The concept 
“12.01.01.10 Freedom, being free” in A Thesaurus of Old English, for instance, 

figure 5	 Information tab of the concept “Freedom, being free” from A Thesaurus of  
Old English
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is denoted by senses attributed to the Old English words frēols and frēot  
(see Figure 6). Each word sense listed indicates the part of speech, language 
(i.e., Old English in A Thesaurus of Old English) and any labels that are appli-
cable either to this particular sense or, more generically, the dictionary entry 
of the word (e.g., “poetry”). Any of these elements can be clicked for viewing 
instead of the semantic concept currently shown, utilizing the underlying 
Linked Data mechanisms.

The “statistics” tab provides functionality for analyses and will be covered 
in section 4.4. The “wordcloud” and “association” tabs present graphical over-
views. The former depicts, in a more playful manner, the same words listed 
on the “list” tab (see Figure 7). The latter conveys semantic concepts that are 
evoked by further senses of the words found in this semantic domain, indicat-
ing possible connotations captured through polysemy (see Figure 8).

4.2.2	 Viewing Lexical Items
Words and word senses have a similar representation to that of semantic con-
cepts. Figure 9 contains an information pane for the Old English word þēof in 
the sense of ‘A robber, thief ’. The “info” tab, here, includes synonyms, informa-
tion on the dictionary entry of the word (in a grey box on the right), and an anno-
tation component (at the bottom, discussed in section 4.3.1). The “list” tab for 
these items indicates the various polysemous senses available for this word and 
their place in the semantic hierarchy of the thesaurus. The “wordcloud” tab, 
again, depicts these listed items in a cloud of words, and can be considered a 
narrower view of the “associations” tab for semantic concepts – here restricted 
to a single word rather than all those found in a given semantic domain.

figure 6	 List tab of the concept “Freedom, being free” from A Thesaurus of Old English
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figure 8	 Associations tab of the concept “Freedom, being free” from A 
Thesaurus of Old English

figure 7	 Wordcloud tab of the concept “Freedom, being free” from A Thesaurus 
of Old English
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4.3	 Extending
One of the main requirements for Evoke has been to allow users to extend 
thesaurus content, thereby adding salient information (cf. R3). Offering such 
functionality has been done in various shapes before, but tends to require user 
accounts, online hosting, moderation of user content, and, possibly, users first 
obtaining a license for full access to the original dictionary data instead of 
being able to directly engage with the content at hand (cf. AR3). Evoke takes a 
different approach, utilizing Linked Data in order to bring together thesaurus 
content and user content. Users can extend content made available in Evoke in 
two ways: (1) annotating and (2) linking data.

4.3.1	 Annotating
Users of Evoke can annotate content and add their own labels, allowing them 
to mark words, or their senses, as being noteworthy in a given manner. A 
given word can, for instance, be labelled poetic if its use is mostly restricted 
to poetry. Further usage features that can be marked though such a system 
of tags or labels include those based on time (diachronic), place (diatopic), 

figure 9	 A sense of the word þēof as described in two datasets (i.e., A Thesaurus of Old 
English and riddle47, see top of image)
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formality (diaphasic), and frequency (diafrequential) (Hausmann, 1989: 651–
652). Marking words in this manner is known in lexicography as diasystem-
atic labelling (Hartmann and James, 1998). Labels are useful beyond recording 
usage features, however. Indications of occurrences in a specific text or use by 
a certain author can facilitate systematic analyses of the vocabulary employed 
within this context. See research done by Thijs Porck and by Amos van Baalen, 
part of this special issue, which showcase the application of such textual and 
authorial labels.

The annotation component is presented on information tabs of lexical ele-
ments (see Figure 9). Although typically used for annotating words and word 
senses, the component is not limited to use within that scope and could be 
used for semantic concepts or indeed any other kind of element. The use of the 
hashtag symbol (#) in an annotation results in the creation of a corresponding 
label (e.g., ‘riddle47’ in Figure 10). Unlike in many existing systems, annota-
tions and labels created in this manner are stored not online in a database but, 
instead, in the user’s Internet browser.16 Additions and remarks belonging to 
the user can thus be shown and navigated, but are not disseminated or shared 
from the outset. In practice, this kind of use of browser storage for annotat-
ing can be likened to the practice of scribbling in the margins of one’s own 
printed copy of a dictionary: the original resource (i.e., the thesaurus available 
for viewing online) is not affected, but only the copy of that resource displayed 
to the user. In effect, this leads to the creation of a personal copy – one that can 
be offered without users needing their own user account (cf. AR2).

Users of Evoke are provided full control over their own data. They can down-
load a backup of their annotations and labels in the form of a file, subsequently 
choose to share these with a select group (e.g., via file sharing or other means), 
reinsert content in the browser storage, or publish it online for a wider audi-
ence to access alongside the thesaurus. As the created backups do not contain 
the original thesaurus data, but merely the user’s own annotations that refer-
ence the identifiers (or IRI s) of the original thesaurus content, users will not 
breach any license in place that restrains them from downloading the original 
dictionary data (cf. AR3). Users simply do not download that data; only their 
own. Thus, mechanisms offered by Linked Data facilitate in negotiating the 
interests of both users and publishers.

16		  The use of online databases for storing remarks and annotations on lexicographic con-
tent can be seen, at the time of writing this article, with resources such as HTS (which 
uses its own database) and Merriam-Webster (https://www.merriam-webster.com/, which 
uses Facebook to store and access comments).
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4.3.2	 Linking Data
Software other than Evoke can be employed, too, in order to provide addi-
tional information on words, word senses, and semantic concepts. The need 
to facilitate further software to work with and extend existing thesaurus data 
stems from the fact that some tooling is more suited for a given task (or for 
a certain audience) than other tooling.17 Lexicographers may well prefer one 
piece of software whereas linguists or philologists may turn to another. The 
use of Linguistic Linked Data, in which content is identified by means of IRI s, 
offers the possibility to link linguistic content maintained elsewhere by add-
ing references to these internationalized resource identifiers. Indeed, multiple 
research projects have adopted this approach. Two of the tools that have been 
used for this purpose, alongside Evoke, are described below. Publications on 
the research in which these tools have been used are part of this special issue. 

17		  Separate software has been developed, for instance, for maintaining Linguistic Linked 
Data content and for creating links between existing datasets in this format. For exam-
ples, see section 7.

figure 10	 An annotation in Evoke (bottom) on the Old English staþol in the sense  
of ‘A foundation’
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Further tooling to create and maintain Linguistic Linked Data is actively being 
developed (e.g., VocBench 3; see Stellato et al., 2020).

In his research project to create textual thesauri of the Old English poems 
Beowulf and Andreas, as well as the prose Old English Martyrology, Thijs Porck 
has employed an alignment tool that was specifically created for connecting 
data from glossaries of Old English texts to the dataset of A Thesaurus of Old 
English, already available in Evoke. The tool reads in a glossary of a text edi-
tion (in PDF format), extracts information on the words that occur in that Old 
English text and presents that information in a table. Each table row offers 
the user the means to search for, match, and link related content (in this case, 
words) from A Thesaurus of Old English and to annotate these finds with addi-
tional remarks or labels (see Figure 11). Indeed, search results in Evoke can be 
dragged and dropped in other applications, using the mouse cursor, to cre-
ate a link.18 The alignment thus created can be exported and/or published in  
the Linked Data format in order to view the results alongside A Thesaurus of 
Old English in Evoke.

18		  The drag and drop functionality in Evoke employs the HTML Drag and Drop API (https://
html.spec.whatwg.org/multipage/dnd.html#dnd). Thus, the identifiers (or IRI s) of a 
dragged element from search results in Evoke can be dropped elsewhere.

figure 11	 Alignment tool used for the Old English text Beowulf
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In research by Rita van de Poel and Sander Stolk, dictionary data on Old 
Frisian is linked to A Thesaurus of Old English. A spreadsheet has been used to 
store information on Old Frisian words and to categorize their senses accord-
ing to the semantic hierarchy found in the thesaurus (Figure 12). Each row in 
the spreadsheet contains information on the sense of an Old Frisian word, 
which includes the identifier of the word sense (column A), dictionary entry 
(B), headword (D), language tag (E; here ‘ofs’ for Old Frisian), but also the 
identifier of semantic concepts that best express their meaning (F). The latter 
are either IRIs of semantic concepts found in A Thesaurus of Old English or 
numbers that refer to newly coined ones specific to Old Frisian. In this project, 
information from the spreadsheet has been transformed to Linguistic Linked 
Data through the open-source tool OpenRefine along with its RDF plugin.19

4.4	 Analysing
Thesauri are valuable in analysing the vocabulary of a language community. 
Scholars have made use of these lexicographic works to investigate a range 
of aspects encoded in the lexicon: cultural elaboration, semantic domains 
and their cultural connotations, stylistic preferences of authors or in certain 
texts, and the use and development of metaphors (e.g., Spevack, 1993; Crystal, 
2014; Anderson, Bramwell, and Hough, 2016; Porck, 2016: 59–71, 239–294;  
Diller, 2017).20 Functionality to perform such analyses is therefore valued greatly 
for research based on thesaurus content. A key requirement for Evoke in open-
ing up thesauri, then, has been to allow users to perform statistical analyses  
(cf. R4). The analyses should work on the original thesaurus content but, with 
the ability of users to extend the thesaurus with their own information, also on 

19		  OpenRefine, https://openrefine.org/.
20		  HTE provides a useful overview of publications that utilize its thesaurus, see https://ht.ac 

.uk/bibliography/.

figure 12	 Excel spreadsheet used for dictionary data on Old Frisian
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additional content created by users. This section treats two manners in which 
users of the Evoke interface can perform analyses: (1) viewing default analyses 
and (2) building custom queries.21

4.4.1	 Viewing Default Analyses
Analyses of words in semantic domains are a common use of thesauri. Indeed, 
in her review of A Shakespeare Thesaurus, Christian Kay mentions that a 
simple count of word senses under a category is sorely lacking in that lexico-
graphic work (Kay, 1996: 73). Such counts indicate the degree of lexicalization, 
also known as cultural elaboration, of semantic concepts (Wierzbicka, 1997: 
10–11). The underlying hypothesis for the importance of these figures is that 
domains that are important in a culture are heavily encoded in the language of 
that community, providing its speakers with a multitude of nuances to discuss 
the subject. This statistic is, for thesaurus content in a digital environment, 
relatively straightforward to obtain through queries. Even so, many thesauri – 
both paper and electronic editions – do not include these rudimentary statis-
tics in their presentations.22

The web application Evoke presents a small set of basic, default analyses 
under the statistics tab of semantic concepts. Figure 13 illustrates these ana
lyses for the concept “12.01.01.10 Freedom, being free” of A Thesaurus of Old 
English. Three charts are shown on this tab. The first is a bar chart that indicates 
the degree of lexicalization. The viewed concept has 2 words specifically in the 
sense of “freedom, being free” and 28 further words in a sense that is more spe-
cific in meaning (i.e., positioned at subordinate concepts in this branch of the 
semantic hierarchy).

The second chart is a pie chart that indicates the distribution of word senses 
in this domain – including senses positioned lower down the hierarchy – over 
parts of speech. The chart in Figure 13 indicates that most words in this domain 
are nouns (70%) with adjectives and verbs making up the remainder. As Jan 
Anward points out, words in a part of speech not only share grammatical prop-
erties, but tend to belong to the same semantic category, too (Anward, 2006). 
Nouns, he argues, denote entities, whereas verbs denote events. Linguists who 
analyse a semantic domain tend to discuss the parts of speech for the lexis 
involved or concentrate on a single part of speech.23 Providing statistics on the 
distribution of parts of speech is therefore warranted for users of Evoke.

21		  Users familiar with SPARQL, the standardized querying language for Linked Data, can 
also formulate queries beyond those available through the Evoke interface in the case of 
datasets made available through a SPARQL endpoint (see Harris and Seaborne, 2013).

22		  To illustrate, the paper and online editions of both A Thesaurus of Old English and the 
Historical Thesaurus of English do not display these figures either.

23		  E.g., Vea Escarza (2021), who examines Old English verbs of envy.
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figure 13	 Default statistics as shown in Evoke for the semantic concept 
“Freedom, being free”

The third and last analysis provided by default is the distribution of word senses 
over the various direct subdomains of the current semantic concept. In other 
words, this analysis contrasts the various branches from this point in the seman-
tic hierarchy. To illustrate, the chart presented in Figure 13 conveys that there are 
twice as many words available to express ‘Freedom, being free: A free man’ than 
‘Freedom, being free: A free woman’. Hovering over these slices with the mouse 
cursor presents their absolute counts (in this case, 4 and 2 respectively) instead 
of their percentages. In contrasting related domains such as these, users are 
able to analyse their relative degree of lexicalization and therefore supposed 
dominance or importance in the language community. The larger the semantic 
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domains analysed, the more valuable it will be for researchers to have these 
statistics automatically generated as opposed to calculating them manually. In 
A Thesaurus of Old English, for instance, 1,348 word senses evoke the concept 
“13.02 War”, whereas the nine co-ordinate domains for peace encompass a mere 
119 word senses. A cog wheel shown next to the pie charts allows users to custom-
ize these charts by hiding certain slices. Disposing of “13.02 War” thus, visually, 
would allow one to foreground “peace” and the nuances between the nine co-
ordinate domains that deal with this notion.

4.4.2	 Building Custom Queries
On the analysis page of Evoke, accessible by means of the graph icon in the 
navigation bar, the interface presents users with a way to build custom que-
ries and perform analyses (see Figure 14). Users can indicate which items are 
of interest by selecting features of words or words in a specific sense (called 
“lexical entries” and “lexical senses” respectively). Features of these items can 
be selected afterwards: a label, a part of speech, and, in the case where mul-
tiple are present, a language. Although a selection can include only one part of 
speech and one language, it may contain multiple labels to combine features 
of interest (e.g., “poetry” and “rare” for rarely occurring items found in poetic 
texts). Possible values for a given feature are presented through a dropdown 
list. Each option in the list is presented as text.24

24		  A tooltip – shown upon hovering over an option with the mouse – indicates the IRI or 
language code that identifies that feature in Linked Data.

figure 14	 The form that allows users to select their features of interest in the 
statistics section
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Once one or more features have been selected for analysis, users can opt to 
compare their selection with items from other languages (if any are available 
in the data analysed), with other parts of speech, or with another set of fea-
tures they are interested in. The default choice in analyses is to contrast items 
of interest with all other items of that kind. Thus, a selection of lexical entries 
with the labels “poetry” and “rare” would be contrasted with all known lexical 
entries, regardless of their features. Once a user has formulated their query, 
statistics can be generated and presented. Details on the selection made are 
stored as part of the URL (as query string arguments), allowing users to share 
these results by copying the current Web address from their Internet browser.

Analysis results are shown as charts. Each chart presents a distinctive view 
on the selection made (see Table 1). Together, the charts represent fundamen-
tal analyses that take into account the organization of words and word senses 
in the overarching semantic hierarchy of the thesaurus, thus offering what we 
term an onomasiological profile of the selection made.

Additionally, the visualisation of most charts (i.e., all but the item count) 
can be customized to suit research needs. Data series shown can, for instance, 
be enabled or disabled by clicking on their name in the legend. The x-axis of 

table 1	 Charts available for an onomasiological profile based on a user-specified selection

Chart Description

Item count This chart shows the number of items in the selection.
Degree of ambiguity This chart shows the number of lexical entries based on 

their sense count, also known as the degree of polysemy. 
(If the selection criteria are based on lexical senses, this 
chart plots the entries to which they are attributed.)

Degree of synonymy This chart shows the number of lexical senses based on 
their synonym count. (If the selection criteria are based  
on lexical entries, this chart plots the senses attributed  
to them.)

Distribution:  
categories

This chart shows the distribution of lexical senses over  
categories, see Figure 15. (If the selection criteria are 
based on lexical entries, this chart counts the senses 
attributed to these entries.)

Distribution:  
tree depth

This chart shows the distribution of lexical senses over  
the various levels of the taxonomy, see Figure 16. (If the 
selection criteria are based on lexical entries, this chart 
counts the senses attributed to these entries.)
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figure 16	 The distribution over taxonomy depth of word senses labelled ‘riddle47’ 
(orange) versus all senses (blue)

figure 15	 The distribution over semantic concepts of word senses labelled ‘riddle47’ 
(orange) versus all senses (blue)
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line charts can be zoomed in through clicking and dragging the mouse over the 
desired range. The y-axis of charts can be altered, by clicking on one of its value 
labels, to present values as absolute numbers or as percentages indicating  
the values relative to the cumulative value of the data series. Moreover, charts 
can include only those items that are (or have) a lexical sense located in a given 
branch of the thesaurus taxonomy. Selecting one of the categories in the chart 
covering the distribution of items over categories will allow the user to dive 
into that branch of the taxonomy. The resulting cropped selection – applied to 
all charts – is marked through a bar above the charts. Finally, a table contain-
ing summary statistics (average, median, and domain and range of the chart) 
is available through the button ‘show summary’, located in the top right corner.

5	 A Thesaurus of Old English as Linguistic Linked Data

The first lexicographic resource made available in Evoke as Linguistic Linked 
Data (LLD) is A Thesaurus of Old English (henceforth TOE). This thesaurus 
captures the lexis of Old English, the early medieval variant of English spoken 
between roughly 500 and 1100. Upon its first publication in 1995, this resource 
has been met with high praise, having been called “the most important contri-
bution to Old English studies for years,” since the “comprehensive analysis” that 
it establishes allows scholars to “investigate what distinctions Anglo-Saxons 
felt important enough to make in the lexicon” (Görlach, 1998: 398).

The LLD version of TOE (henceforth TOE-LLD) has been available in Evoke 
since 2018, based on an extract of the TOE database on May 26th, 2017 that was 
kindly provided by the University of Glasgow. The majority of the elements 
within the database were straightforward to translate into Linguistic Linked 
Data. The Modern English “categories” in TOE, for instance, correspond with 
“lexical concepts” in LLD; “lexemes”, which have been allocated to TOE cat-
egories in the extract of the database, correspond with a LLD “lexical sense”  
(i.e., a word in a specific sense) that “lexicalizes” a concept.25 For details, see 
Stolk (2019).26 One aspect in transforming TOE to TOE-LLD has been altered 
since that publication and warrants further explanation.

The original database of TOE does not group different senses of a single 
word under a single entry, a practice typical in dictionaries. Even so, research 
can benefit from such lexical entries. A case in point is A Beowulf Thesaurus, 

25		  See terms LexicalConcept, LexicalSense, and isLexicalizedSenseOf in OntoLex (Cimiano, 
McCrae, and Buitelaar, 2016).

26		  The source code developed for performing the translation is available at https://github 
.com/ssstolk/toe-lld/.
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which marks words used in the Old English text Beowulf (see the contribution 
by Thijs Porck in this special issue). Marking word senses rather than words, 
instead, would have constituted an interpretive act which can be likened to 
translation of the text. Selected senses may not coincide with the author’s 
original intentions, and would discard some of the ambiguity that the poetic 
text holds. This interpretive act is one that was avoided in the creation of  
A Beowulf Thesaurus, but demanded lexical entries to be present in TOE-LLD. 
Thus, words rather than separate word senses could be marked as occurring 
in Beowulf. Moreover, distribution flags in TOE “relate only to word forms, not 
to meanings”.27 As a consequence, these flags convey information beyond 
the level of a lexical sense and can be considered to belong to lexical entries 
instead, albeit ones implicit in the original database.

In order to enrich TOE-LLD with entries, senses were grouped automatically 
if they had the following in common: their headwords, their parts of speech, 
and the distribution flags attributed to them (e.g., “p” for items found only in 
poetry, “g” for those found only in glosses; see contribution by Jane Roberts  
in this special issue). Based on these features, “lexical entries” were created in 
TOE-LLD. As contributors to this special issue point out, the automated detec-
tion of entries is by no means perfect: TOE occasionally records separate word 
forms for a single lemma (e.g., gēardagas and gēardagum), homonyms may be 
grouped together (e.g., dung meaning “dung, manure” and “dungeon, prison”), 
and, although rare, distribution flags may not be attributed consistently for 
different senses of the same lemma (see the contribution by Porck to this spe-
cial issue). Addressing these issues will require manual verification in order to 
merge or separate entries that have been created.28

Evoke offers some functionality for interacting with TOE beyond that pro-
vided by the existing website of the thesaurus hosted by the University of 
Glasgow. The original website lacks the means to extend the thesaurus, due 
partly to licensing concerns. In contrast, Evoke allows for the extension of the 
thesaurus content by annotating and creating links, which is facilitated by  
the LLD version of TOE. Not only categories have an IRI in TOE-LLD, as is the 
case on the original website, but every element is identified by one: from cat-
egories to lexical senses and labels. Moreover, Evoke offers the means to per-
form automated analyses on the information available, based on the semantic 
hierarchy of the thesaurus, resulting in onomasiological profiles.

27		  https://oldenglishthesaurus.arts.gla.ac.uk/flags/.
28		  Technically, adding the distinction between lexical senses and entries could be added to 

the original database of TOE. Moreover, recording entries in this database would remove 
redundancy and keep distribution flags consistent (see Stolk, 2019).
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6	 Evoke and Old English Studies

To assess the usefulness of Evoke both in research and for education, a research 
project was formulated with the title ‘Exploring Early Medieval English 
Eloquence’ (EEMEE). This project has brought together seventeen scholars 
from universities and lexicographic institutions from across Europe to explore 
the contents of TOE using Evoke, from a variety of disciplinary perspective, 
ranging from linguistics to literary-criticism, history, lexicography, and philol-
ogy. In their explorations, the researchers (and in educational settings, their 
students) set about viewing other material next to that of TOE, some by link-
ing an already existing source and others by using the annotation system in 
Evoke. These researchers have been able to access and extend the thesaurus 
through the use of Evoke, performing advanced analyses, whilst abiding by the 
license of the lexicographic resource, which restricts them from extracting or 
downloading substantial portions of the dataset. The results of some of their 
research projects are included in this special issue.

Novel research done within EEMEE includes analyses of lexis used in spe-
cific texts (e.g., Beowulf, see Thijs Porck in this special issue) or used by specific 
authors (e.g., Ælfric, see Amos van Baalen in this special issue). Their analy-
ses have generated new insights into semantic choices made by Anglo-Saxon 
authors in individual texts or across an entire oeuvre. The onomasiological pro-
files thus established may act as semantic fingerprints that can be used in com-
parative analyses. Other research has focused on metaphors associated with 
anger and their development through the history of the language (see Khan 
et al. in this special issue). Lastly, a number of researchers have worked on link-
ing Old Frisian and Old Dutch lexis on kinship with the semantic hierarchy of 
the thesaurus, which allows us to contrast how many nuances these language 
communities respectively had, next to those of Old English, in expressing 
such concepts (see contributions by Rita van de Poel and Sander Stolk; and by 
Katrien Depuydt and Jesse de Does). All the aforementioned researchers have 
linked up additional information to the original thesaurus content.

As regards the usefulness of thesauri in education, in the past two years stu-
dents have used Evoke and TOE to explore aspects of Old English language 
and culture. At the University of Groningen, Evoke has been used as part of 
an introductory course to Old English (see the contribution by Kees Dekker 
in this special issue); students at Leiden University participate in a 2-hour 
workshop that familiarizes them with digital tools and resources for studying 
Old English: TOE and Evoke, alongside the DOE and the DOEC.29 The learn-

29		  Workshop materials, created by Thijs Porck and Sander Stolk, are available on request.
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ing exercises created at both universities are to be incorporated in the Evoke  
website. By courtesy of Prof. Carole Hough (University of Glasgow), these exer-
cises will include units from the module Learning with the Online Thesaurus  
of Old English (Hough and Kay, 2017).

In short, the dataset of TOE has been put to new and innovative use within 
the field of Old English studies through Evoke. This has allowed the exami-
nations presented in this special issue to provide valuable insights into Old 
English language and culture. In addition, some of the projects have also led 
to refinements of the original thesaurus content itself, which were incorpo-
rated by the editors of TOE, including the insertion of new words and cor-
rections of distribution flags. An unfortunate side-effect of these very recent, 
minor improvements of TOE is that, as of writing this article, the lexico-
graphic resource offered on the website by the University of Glasgow is slightly 
more up-to-date with the current state of Old English lexicography than the 
TOE-LLD version available in Evoke. Creating a way of automatically synchro-
nizing TOE-LLD with the original TOE database, in order to avoid discrepan-
cies however minor, is therefore desirable and prioritized on the roadmap for 
future work surrounding Evoke.

7	 Digital Humanities and Onomasiological Research

Digital approaches for investigating various facets surrounding language, 
including the structure of vocabularies and diachronic perspectives on lan-
guage development, are by no means new. Such matters have often been 
explored, in various branches of computational linguistics, with digital cor-
pora and analytical tools (Sula and Hill, 2019). Onomasiological approaches 
to language, too, have a long history. Early works in which words and phrases 
have been arranged thematically, rather than alphabetically, date back as far as 
Antiquity and possibly further still (Hüllen, 1999: 44). Knowledge catalogued 
by onomasiological works have had numerous uses: interpretation of texts in 
foreign languages, selection of words or phrases more suitable in textual com-
position, and studies of entire semantic fields (Hüllen, 1999).30 Since the last 
century, research programmes have sought to further harness the potential 
of digital thesauri, whether digitized or born-digital. Automated uses, tak-
ing advantage of their digital form, include natural language processing and 

30		  Examples of such semantic field studies are, for instance, listed at https://ht.ac.uk/
bibliography/.
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automated translations.31 This section positions Evoke within a number of 
important developments within the field of Digital Humanities that deals with 
the study of lexicography and onomasiology.

First and foremost, the efforts surrounding Linguistic Linked Data and 
software developed for exploring resources expressed in this format consti-
tute an important context for Evoke. These efforts, as Declerck et al. (2020) 
have observed, play “an increasing role in eLexicography” (5664). The English 
WordNet, for instance, has recently been ported to this model (McCrae et al., 
2020). Moreover, several recent initiatives aim at building and maintaining 
Linguistic Linked Data resources, including the H2020 projects ELEXIS  
(2018–22), Prêt-à-LLOD (2019–22) and the COST Action NexusLinguarum 
(2019–23).32 Tooling in these initiatives that work with Linguistic Linked Data 
focus on creation, discovery, transformation, and linking (Declerck et al., 
2020). Examples of such tools include LingHub, which offers discovery of lan-
guage resources by searching through their metadata (McCrae et al., 2015), and 
NAISC, used for aligning two RDF datasets.33 Unfortunately, most applications 
currently available for working with Linguistic Linked Data “come with a con-
siderable entry barrier and they address the advanced user of RDF technolo-
gies rather than a typical linguist” (Chiarcos et al., 2020). Evoke is amongst 
the first range of applications that aims to provide a user-friendly interface for 
such resources and to open them up to a wider audience. Other notable appli-
cations that provide user interfaces for Linguistic Linked Data resources are 
VocBench 3 and LexO (Stellato et al., 2020). Both of these web-based platforms 
allow users to edit and view Linguistic Linked Data in a user-friendly manner. 
However, unlike Evoke, they lack functionality to perform onomasiological 
analyses: their main aim is to manage and publish content collaboratively.

Evoke can also be compared to software capable of working with Linked 
Data in general or, more specifically, with indexing thesauri expressed in 
that format, which is more prevalent than that for Linguistic Linked Data. 
WebProtégé and TopBraid are examples of tools that allow users to edit the 
graph-like structure of Linked Data through a user interface (Tudorache et al., 
2013).34 Thesauri adhering to the SKOS vocabulary in Linked Data, which will 
henceforth be referred to as indexing thesauri, tend to resemble the seman-
tic hierarchy of a lexicographic thesaurus: they identify concepts, possibly 

31		  See, for instance, the use of machine-learning based on BERT in Kohli (2021).
32		  ELEXIS: https://cordis.europa.eu/project/id/731015, 2018–2022; Prêt-à-LLOD: https://cordis 

.europa.eu/project/id/825182, 2019–2022; NexusLingarum: https://www.cost.eu/actions/
CA18209, 2019–2023.

33		  https://github.com/insight-centre/naisc.
34		  Topbraid, https://www.topquadrant.com/products/topbraid-enterprise-data-governance/.
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arranged in a hierarchy, that are used to index material (e.g., images, docu-
ments). PoolParty and Skosmos are instances of web-based tools that allow for 
editing and documenting indexing thesauri, respectively (Schandl et al., 2010; 
Suominen et al., 2015). Thesauri represented as Linguistic Linked Data are, not 
coincidentally, also based on SKOS for their semantic hierarchy (indeed, a ‘lexi-
cal concept’ in OntoLex is a specialization of a SKOS ‘concept’) but add addi-
tional terminology to capture lexical entries and senses, which are effectively 
indexed through their evoking and lexicalising of concepts (Stolk, 2019).

Evoke also shares some characteristics with software that offers function-
ality for extending resources on the Web through Linked Data mechanisms. 
Such functionality, although not applied specifically to Linguistic Linked Data, 
is pivotal in notable recent work such as the tool hypothes.is,35 used specifi-
cally for annotating webpages, and the ecosystem SOLID, which relies on per-
sonal RDF data hubs.36 Both works use online databases to store information 
of users, requiring them to login to their account before they can add data. In 
contrast, Evoke demands no login as user data is stored locally, i.e., in memory 
of the internet browser, instead. Evoke grants users complete control over their 
own data and annotations (backup, share, publish), does not demand for that 
data to be stored online in a centralized manner, and requires no account 
details before interacting with a resource and extending it. This approach 
both avoids public comments cluttering webpages of annotated resources 
and encourages users to engage in open science.

Lastly, a number of recent research programmes have increased efforts that 
expand the use of thesauri to other domains. The onomasiological lens that HTE 
provides, for instance, has been utilized for mapping metaphors throughout 
the history of the English language (Anderson, Bramwell, and Hough, 2016) 
and for semantically annotating entire textual corpora for topical analyses  
(Piao, 2017).37 Similarly, the work on Evoke has sought to contribute novel 
methods to Digital Humanities research for engaging with thesauri. By offer-
ing statistical analyses utilizing the semantic hierarchy of these lexicographic 
resources, and by allowing researchers to link additional information to thesau-
rus content, Evoke grants new, meaningful insights into a language and the use 
of its vocabulary in cultural expressions (e.g., individual texts or entire oeuvres). 
The functionality available offers results that, as a number of researchers point 

35		  http://hypothes.is/.
36		  https://solidproject.org/.
37		  The corpora currently tagged are the verbatim reports of speeches in the houses of the 

British Parliament (see https://hansard.hud.ac.uk) and a substantial portion of Early 
English Books Online (found tagged on https://www.english-corpora.org).
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out in this special issue, provides additional knowledge, but may also raise 
new questions that warrant a closer inspection of the social context (e.g., tex-
tual, historical, socio-economic). Evoke, therefore, is firmly rooted in Digital 
Humanities, and provides the means to explore Humanities-based questions 
through digital tools that complement, but not supplant, knowledge and 
expertise of scholars.

8	 Conclusion

Evoke is one of the first applications that provides a user-friendly interface for 
working with Linguistic Linked Data resources, opening up TOE to users inter-
ested in engaging with its lexicon from an onomasiological perspective. The 
design of this web application ensures users can view, navigate, extend, and 
analyse thesaurus content together with relevant, linked datasets. In doing 
so, they are able to explore the vocabulary of a language community and its 
relation to their culture. The usefulness of attaching salient information to 
a lexicographic resource such as TOE is demonstrated by the research pre-
sented in this special issue journal. Each contribution showcases how Evoke 
allows for novel engagement with the Old English lexicon in exploring and 
extending TOE.

Future work on Evoke will have two main aims. The first is to improve its 
functionality for research and education using TOE. Future functionality most 
frequently requested by researchers is the ability to filter content when navigat-
ing and viewing (e.g., based on user-defined labels). This feature would effec-
tively allow users to create specialized subthesauri. Another request is the means 
to link attestations in corpora to thesauri content, which would permit incor-
porating frequency analyses in onomasiological profiles. The second main aim 
for future work on Evoke is to enhance its uptake for research and use beyond 
Old English studies. Support for additional linguistic resources (including 
non-English, historical language, multilingual, and sign language datasets), 
and possibly also indexing thesauri, is considered key for such developments. 
Moreover, users should be provided with the means to develop their own 
thesauri instead of working with ones already published and transformed to 
Linguistic Linked Data. These future developments are planned through col-
laborative efforts with researchers and language experts from multiple insti-
tutes, across national boundaries.

If the initial work on Evoke is any indication, ventures into Digital Humanities 
depend on collaboration and creativity of researchers as much as on the digital 
tools that facilitate novel research queries (or, perhaps, even more so). Since 
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onomasiological investigations rely on the meanings people attribute to sym-
bols (i.e., words and phrases), this human aspect will always remain important 
in the computer-assisted exploring, extending, and analysing of thesauri.
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	 Appendix 1: Example Data Catalogue

The data catalogue below serves two datasets in Evoke: TOE-LLD and ‘riddle47’.

{

	 “@context”:
		  �“https://raw.githubusercontent.com/ssstolk/DCAT-AP/master/

releases/2.0.0/Draft/dcat-ap_2.0.0.jsonld”,
	 “$schema”: “./catalog.schema.json”,
	 “@id”: “”,
	 “@type”: “Catalog”,
	 “service”: [
		  {
			   “@id”: “http://evoke.ullet.net/platform”,
			   “@type”: “DataService”,
			   “title”: “Evoke platform”,
			   “identifier”: “evoke-platform”,
			   “endpointURL”: “http://142.93.226.251:8081”,
			   “endpointDescription”: “http://evoke.ullet.net/api”,
			   “landingPage”: “http://evoke.ullet.net/app/”,
			   “mode”: “get”,
			   “servesDataset”: [
				    “http://oldenglishthesaurus.arts.gla.ac.uk/”,
				    “https://w3id.org/evoke/set/riddle47”
			   ]
		  }
	 ],
	 “dataset”: [
		  {
			   “@id”: “http://oldenglishthesaurus.arts.gla.ac.uk/”,
			   “@type”: “Dataset”,
			   “title”: “A Thesaurus of Old English”,
			   “identifier”: “toe”,
			   “landingPage”: “http://evoke.ullet.net/thesaurus/toe/”,
			   “license”: “http://evoke.ullet.net/thesaurus/toe/#license”,
			   “issued”: “2017-05-26”,
			   “distribution”: {
				    “accessService”: “http://evoke.ullet.net/platform”,
				�    “accessGraph”: “http://oldenglishthesaurus.arts.gla 

.ac.uk/”,
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				    “mediaType”: “application/sparql-results+json”
			   }
		  },
		  {
			   “@id”: “https://w3id.org/evoke/set/riddle47”,
			   “@type”: “Dataset”,
			   “title”: “riddle47”,
			   “identifier”: “riddle47”,
			   “distribution”: {
				    “accessService”: “http://evoke.ullet.net/platform”,
				    “accessGraph”: “https://w3id.org/evoke/set/riddle47”,
				    “mediaType”: “application/sparql-results+json”
			   },
			   “requires”: [
				    “http://oldenglishthesaurus.arts.gla.ac.uk/”
			   ]
		  }
	 ]
}

	 Appendix 2: Example User-Created Annotations

The JSON-LD snippet below contains annotations of two word senses found in 
TOE-LLD, both tagged with the label ‘riddle47’ through the user interface of Evoke.

{
	 “@context”: [
		  “http://www.w3.org/ns/anno.jsonld”,
		  {“skos”: “http://www.w3.org/2004/02/skos/core#”,
			   “Concept”: “skos:Concept”,
			   “prefLabel”: “skos:prefLabel”},
		�  {“content”: {“@reverse”: “rdfs:isDefinedBy”, “@container”:  

“@index”}}
	 ],
	 “content”: {
		  “Annotation”: [
			   {
				�    “id”: “https://w3id.org/evoke/id/annotation/e6081476-b449 

-45d1-bec5-31aad6aad367”,
				    “type”: “Annotation”,
				    “created”: “2020-06-29T17:41:06.351Z”,
				    “motivation”: “commenting”,
				�    “target”: “http://oldenglishthesaurus.arts.gla.ac.uk/

sense/#id=17981”,
				    “bodyValue”: “#riddle47”,
				    “body”: {
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					�     “id”: “https://w3id.org/evoke/id/annotation/e6081476 
-b449-45d1-bec5-31aad6aad367-body”,

					     “type”: “SpecificResource”,
					     “source”: [
					     “https://w3id.org/evoke/id/concept/riddle47”
					     ],
					     “purpose”: “tagging”
				    }
			   },
			   {
				�    “id”: “https://w3id.org/evoke/id/annotation/d17922bc-da28 

-4bab-82a3-238776c753ab”,
				    “type”: “Annotation”,
				    “created”: “2020-06-29T17:42:02.782Z”,
				    “motivation”: “commenting”,
				�    “target”: “http://oldenglishthesaurus.arts.gla.ac.uk/

sense/#id=33789”,
				    “bodyValue”: “#riddle47”,
				    “body”: {
					�     “id”: “https://w3id.org/evoke/id/annotation/

d17922bc-da28-4bab-82a3-238776c753ab-body”,
					     “type”: “SpecificResource”,
					     “source”: [
						      “https://w3id.org/evoke/id/concept/riddle47”
					     ],
					     “purpose”: “tagging”
				    }
			   }
		  ],
		  “Concept”: [
			   {
				    “id”: “https://w3id.org/evoke/id/concept/riddle47”,
				    “type”: “Concept”,
				    “prefLabel”: “riddle47”
			   }
		  ]
	 }
}
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8. Research case studies with A
Thesaurus of Old English and Evoke

8.1. Introduction
This chapter assesses the usefulness of A Thesaurus of Old English (TOE) as
Linguistic Linked Data, both for research and educational purposes, through
a discussion of a number of case studies. These case studies were part of
a collaborative project titled ‘Exploring Early Medieval English Eloquence’
(EEMEE), established specifically for this purpose.1 The project brought
together scholars from universities and lexicographic institutions from across
Europe to explore – and elaborate on – the contents of TOE using the
web application Evoke. Three workshops, organized between 2019 and 2020,
facilitated the development and presentation of case studies within the
project (see Appendix 8.B). These events informed further refinements to the
requirements for Evoke. As described in Chapter 2, functionalities identified
and requested for research purposes have been implemented as part of newer
iterations of this web application.

Case studies in the EEMEE project approached the thesaurus information
from the perspectives of various disciplines: linguistics, literary criticism, history,
lexicography, and philology. Participating researchers (and in educational
settings, their students) used Evoke to explore the contents of TOE alongside
additional material. These extended sets of information were fashioned either
by linking an existing source to TOE data or by using the annotation system
within Evoke. Those case studies which were presented at the EEMEE workshop
at the 21st International Conference on English Historical Linguistics have
been published in a special issue of the international, peer-reviewed journal
Amsterdamer Beiträge zur älteren Germanistik titled ‘Exploring Early Medieval
English Eloquence: A Digital Humanities Approach with A Thesaurus of Old
English and Evoke’.2 Many of the datasets created in this project have been
made available publicly, under an open license (CC-BY-SA), in the DataverseNL
data repository and in Evoke (see Appendix 8.A). Their open access availability
is intended to encourage future study beyond the scope of the EEMEE project
and not restricted to any single software application.

The remainder of this chapter is structured as follows. Section 8.2 provides
background information on TOE and its relation to Old English language and

1EEMEE was supported by the LUCAS Extra Resources Open Call-II Grant 2020, awarded
by the Leiden University Centre for the Arts in Society, and the LUCDH Small Grant 2018,
awarded by the Leiden University Centre for Digital Humanities.

2Amsterdamer Beiträge zur älteren Germanistik 81.3-4. Figures included are for illustrative
purposes only, stemming from articles or presentations, and are used with permission.



culture. Subsequently, sections 8.3-8.7 present, and reflect on, notable EEMEE
case studies on the topics of the history of Old English lexicography, stylistics
of Old English writing, diachronic developments of Old English, comparative
analyses of Old Germanic languages, and teaching Old English language and
culture. The case studies are followed by an evaluation of the usefulness of the
Linguistic Linked Data form of TOE and the web application Evoke for research
purposes in section 8.8.

8.2. A Thesaurus of Old English and its relation to Old
English language and culture

Originating as a pilot study for University of Glasgow’s Historical Thesaurus
project, TOE was quickly recognized as an essential resource in its own right.3
Since its first publication in 1995, this thesaurus has been the point of departure
for many scholars studying aspects of the language and culture of early medieval
England. Scholars performing semantic field studies of the language or literary-
critical analyses of Old English texts have profited from the ability to look up
which Old English words were available to denote particular concepts.4 The
current section explores the relation of this thesaurus to Old English language
and culture, examining whose language has been recorded and its relation to the
culture of England’s early medieval inhabitants. As will become evident, thesauri
and related bodies of knowledge can act as “a series of step-by-step doorways
into the heart of a national culture”.5

For their lexis, TOE and other dictionaries of Old English have relied on
surviving texts of the early medieval language. Spoken between roughly 500 and
1100, the language is found, in runes or a version of the Latin alphabet, in “a
rich diversity of records written on parchment, carved in stone and inscribed in
jewelry”.6 In total, the corpus of surviving texts, as found in DOEC, contains
3,037 texts with over 3 million Old English tokens, i.e., orthographic words rather
than lemmas found in dictionaries. The size of this corpus, which is said to equal
“almost five times the collected works of Shakespeare”,7 is only a small fraction of
the surmised body of texts that must have existed.8 The variety of the surviving
texts notwithstanding, scholars should have an understanding of the writing
culture in which these texts were produced in order to interpret their findings
based on TOE correctly.

A select group in early medieval society could read; an even smaller group
3Bremmer, ‘Treasure Digging’, p. 109; Dance, Review of TOE1, p. 312; Görlach, Review of

TOE1, pp. 398-9.
4See, for instance, Bouwer, Studien zum Wortfeld um eald und niwe im Altenglischen;

Moriyama, ‘Synonyms and Synonymous Expressions in the Old English Semantic Field
“Hospitality, Harbouring, and Entertaining”’; Roberts, ‘The Old English Vocabulary of
Nobility’.

5ScT, p. ix.
6‘About the Dictionary of Old English’.
7Ibid.
8To illustrate, recent research utilizing unseen species models from ecology estimates 38.6% of

narratives from Old and Middle English has survived (Kestemont et al., ‘Forgotten books’).
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could write. Scribes of the surviving Old English texts were often learned monks
and their writing reflects their interests: religious topics dominate the corpus.9
Vivid examples include the many Saints’ lives, such as Ælfric’s Lives of Saints,
and adaptations of Biblical books, such as the Old English Genesis and Exodus in
the Junius Manuscript. Any lexicographic work concerned with the Old English
lexicon is therefore bound to reflect this writing culture rather than representing
the vocabulary of the majority of the populace of the early medieval kingdoms in
England. Even so, much can be said about the lexis available to the population.
Old English authors shared the vernacular language with the population at large
and their writing influenced their society beyond the monasteries, too. Sermons,
such as the Old English Sermo Lupi ad Anglos, will have been preached in
the vernacular to the laity. The content of charters, which recorded transfer of
land property, and legal texts will have affected inhabitants in their daily lives.
Moreover, thematic domination in the corpus is mitigated in TOE through its
inclusion of all words and word senses discovered in the corpus, regardless of the
frequency with which they occur. Words that are attested infrequently, perhaps
only once throughout the corpus, are incorporated alongside those that occur
often and across numerous texts.

Analysing the Old English lexicon can offer insights into the culture of the
medieval population who spoke it as well as the composition of the historical
language. Alaric Hall argues this case convincingly:10

There is [..] a well-established and theoretically justified supposition that
language reflects culture [..]. This, as a generalisation, can hardly be denied
– if language did not reflect culture then it would be an absurdly ineffectual
tool for communication.

That language can convey aspects of the culture using it is by no means a novel
notion. Decades ago, Edward Sapir already argued that vocabulary is a “very
sensitive index of the culture of a people”.11 Indeed, this notion forms the corner
stone of cultural linguistics, in which the relationship between language and
culture is explored.12 TOE, through explorations of the Old English lexis, offers
such glimpses. Degrees of lexicalization presented by the thesaurus, for instance,
are indicative of the salience of concepts and semantic domains.13 A high degree
of lexicalization suggests the need for many nuances in communication by
the language community concerned; an altogether lack of words for a concept
suggests unimportance or absence. Low degrees of lexicalization for concepts may
convey unimportance, too, although they may also be the result of ritualization
or other linguistic processes.14 These and other indicators of cultural aspects

9David and Simpson, ‘The Middle Ages to ca. 1485: Introduction’, p. 5.
10Hall, Elves in Anglo-Saxon England, p. 13.
11Selected Writings of Edward Sapir in Language, Culture and Personality, p. 27.
12Sharifian, ‘Cultural Linguistics and World Englishes’, p. 515.
13Wierzbicka, Understanding Cultures through Their Key Words, pp. 10–11.
14In his book chapter ‘Old English “Cross” Words’, Rolf H. Bremmer Jr identifies six native

words in Old English for the cross that bore Jesus Christ, whereas “present-day English
today possesses only one current word, ‘cross’,” a development which could be attributed
to ritualisation of the religious vocabulary (p. 231).



encapsulated in the Old English lexicon have been investigated through TOE in
various case studies of the EEMEE project.

In addition to surviving texts, TOE has relied on prior lexicographic work on
the language. The process of creating the thesaurus has been described in the
prefatory matter of its various editions and, more fully, in a recent article by
Jane Roberts, one if its editors.15 Existing dictionaries of Old English supplied
the thesaurus editors with words and word senses, which were copied onto slips
of paper and rearranged to form groups of synonyms to be positioned in an
overarching, topical structure. Revisions on TOE are ongoing, as its current
editor updates its content based on the findings of the team behind University
of Toronto’s Dictionary of Old English (DOE). The knowledge of the Old English
lexis recorded in TOE is therefore affected by lexicographic practices and choices
during the compilation of these source dictionaries and the resulting thesaurus.
The following section will delve more deeply in the history of Old English
lexicography and present an EEMEE case study on the subject.

8.3. History of Old English lexicography
Several dictionaries of Old English have been published since the early modern
period. The first was William Somner’s Dictionarium Saxonico-Latino-Anglicum,
which appeared in 1659. Almost two centuries later, Joseph Bosworth published
his A Dictionary of the Anglo-Saxon Language in 1838. Fifty-six years later,
John R. Clark Hall issued his A Concise Anglo-Saxon Dictionary for the Use
of Students in 1894. Both Bosworth’s and Clark Hall’s dictionary were further
developed and expanded, which resulted in publications of supplements and
revisions in the late nineteenth and the twentieth century.16 TOE, alongside
University of Toronto’s Dictionary of Old English, is one of the more recent,
major lexicographical works of Old English that is still being updated.
Developments in Old English lexicography can be scrutinised through the
semantic domains available in TOE, as demonstrated by the case study below.

8.3.1. Charting lexicographic developments
In her case study, Rachel Fletcher posited that Evoke and the Linguistic
Linked Data version of TOE enable investigations into the representation of
the Old English lexicon throughout the history of Old English lexicography.17

As mentioned in the previous section, TOE presents a filtered image of the
early medieval English lexicon: it is based on the surviving texts, interpreted
by scholars, and on prior dictionaries. Each lexicographic work reflects its aim,

15Roberts, ‘A Thesaurus of Old English: The Pilot Study for the Glasgow Historical Thesaurus’.
16In 1898, Thomas N. Toller published a revised edition of Bosworth’s dictionary under the

title ‘An Anglo-Saxon Dictionary’. A supplement became available in 1921 and an edition
with “enlarged addenda and corrigenda”, by the hand of Alistair Campbell, appeared in
1972. Clark Hall’s dictionary exists in four editions, of which the last published in 1960.

17Rachel Fletcher presented the case study in a paper titled ‘Evoke and the History of Old
English Lexicography: Preliminary Explorations’ at the second EEMEE workshop (see
Appendix 8.B).
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target audience, the knowledge of the lexis at that particular point in time,
and the editorial choices inherent in lexicography. Utilizing Evoke, Fletcher’s
case study explored how the representation of the Old English lexicon in TOE
compares to its representation in earlier dictionaries, aiming to “shed light not
only on the subjectivity of the Thesaurus of Old English (of which users should
be aware) but on changing attitudes towards Old English and early mediaeval
English culture over the history of scholarship”.18

The case study investigated five dictionaries alongside TOE, including the two
principal dictionaries on which TOE is based. The five dictionaries are listed
below in order of publication date.

• W. Somner, Dictionarium Saxonico-Latino-Anglicum (Oxford, 1659).

• E. Lye, Dictionarium Saxonico et Gothico-Latinum (London, 1772).

• J. Bosworth, A Dictionary of the Anglo-Saxon Language (London, 1838).

• J. Bosworth and T. N. Toller, An Anglo-Saxon Dictionary Based on
the Manuscript Collections of the Late Joseph Bosworth (London, 1898),
Supplement by T. N. Toller (Oxford, 1921), with Enlarged Addenda and
Corrigenda by A. Campbell (Oxford, 1972).

• J. R. Clark Hall, A Concise Anglo-Saxon Dictionary, 4th edn, with a
supplement by H. D. Meritt (Cambridge, 1960).

Custom labels were created to identify each dictionary (‘Som’, ‘LM’, ‘Bos’, ‘BT’,
‘HM’) and used to mark TOE word senses in Evoke to reveal which were recorded
in the aforementioned dictionaries, thereby facilitating comparisons per semantic
domain.

In her case study, Fletcher focused on two TOE categories: “13.02.10.01.01
A warrior, fighter” and “14.01.04 A legal right”. Figure 8.1 shows an overview
of Old English words denoting the former, including the established custom
labels as assigned to each. A diachronic visualization of these findings is shown
in Figure 8.2. The results foreground that, compared to the current state of
Old English lexicography, a disproportionate number of words denoting “A
warrior, fighter” were not yet included in earlier dictionaries of Old English.
Notably absent in these dictionaries are so-called kennings and other compounds
found in poetic diction (e.g., scildwiga [lit. “shield warrior”] and heoruwulf [lit.
“sword wolf”]). Fletcher posited that these findings reflect the historical interest
in Old English lexicography, which focused initially on legal and historical
sources (e.g., laws, chronicles) and expanded later to poetic texts.19 In the
future, Fletcher concluded, further developments in Old English lexicography
may change this picture. Ongoing work on Toronto’s Dictionary of Old English,
18Citation taken from the paper abstract submitted to the workshop.
19Fletcher indicated there are various reasons why the poetic lexicon received less attention in

early scholarship, including the inaccessibility of some poetic texts (e.g., Vercelli MS was
only rediscovered in the nineteenth century) and a higher difficulty in interpreting them
(due to their freedom in syntax, lack of Latin parallel texts, and, importantly, use of hapax
legomena, words that occur in only a single text throughout the corpus).



is improving scholarly understanding, and surfacing of new material will influence
how researchers perceive and study Old English language and culture.

Figure 8.1.: List in Evoke of Old English
words denoting “A warrior,
fighter”, annotated with
custom labels indicating
dictionaries in which each
word has been recorded.

Figure 8.2.: Bar chart of Old English
words denoting “A warrior,
fighter” and the dates from
which they were first recorded
in an Old English dictionary.

Fletcher’s work foregrounds the value of custom labels for exploring aspects
besides stylistics or diachronic developments of a language. Her case study
illustrates the use of thesauri for the study of lexicographic practices,
although such explorations are not without challenges. Variation in spelling
amongst the dictionaries, differences in the granularity of sense definitions,
and reinterpretation of words as belonging to another semantic domain can
hamper straightforward application of labels and alter what can be deduced
from subsequent analysis. Even so, Fletcher’s case study demonstrated that TOE
can provide a semantic framework under which concepts and entire domains
can be scrutinized in terms of their lexicographic developments. Annotation
functionality in Evoke enables viewing and sharing such findings. The chart
in Figure 8.2 indicates a need for further visualizations beyond those currently
available in Evoke, and potentially including temporal information, that may
inform future development of the web application.

8.4. Stylistics of Old English writing
Historical language thesauri can also be valuable resources for exploring stylistics
of specific texts, authors from the historical period, or entire genres. Two EEMEE
case studies demonstrated this avenue of research for the Old English context
through enrichment of the TOE dataset with custom labels. Their subsequent
analyses in Evoke have led to new insights into the language use in specific texts
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(Beowulf, Andreas, the Old English Martyrology) or by a specific author (Ælfric
of Eynsham). These case studies are discussed in separate subsections below.

8.4.1. Onomasiological profiles of Old English texts
In his case study, Thijs Porck demonstrated how Evoke can be used to investigate
the lexis used in individual Old English texts.20 By tagging all words that
occur in Beowulf, Andreas, and the Old English Martyrology, Porck expanded
the Linguistic Linked Data version of TOE with information that allows users
to navigate the vocabulary in these specific texts through the semantic hierarchy
of the thesaurus. In effect, this process has created three workable prototypes of
thesauri, specific to the selected texts, which have been made publicly available
in Evoke for anyone to browse and analyse (see Appendix 8.A).

By combining the TOE dataset in Evoke with additional information on
individual texts, Porck was able to navigate and analyse the vocabulary use in
these medieval texts. Figure 8.3, for example, lists Old English words denoting
“A man, warrior” and the labels assigned to them. Overviews such as these
allow differences in word use between Old English texts to be discerned. The
word ceorl, for instance, was shown to occur in the poem Beowulf but not in
Andreas or the Old English Martyrology, whereas þegn occurs in all three texts.

Figure 8.3.: List in Evoke of Old English
words (and their labels)
denoting “A man, warrior”.

Figure 8.4.: Onomasiological profiles of
various Old English texts
for the semantic field of
“Animal”.

Additionally, the combined information in this case study can be used to create
semantic fingerprints, or ‘onomasiological profiles’, of individual Old English
texts through the statistics provided by the interface of Evoke. In contrasting
such profiles for individual Old English texts, Porck showed how new and
distinctive patterns of vocabulary use can be brought to light. To illustrate,
Figure 8.4 captures vocabulary use in the semantic field of “Animal” across the
entire corpus of Old English and within the three different Old English texts,

20Porck, ‘Onomasiological Profiles of Old English Texts’.



specifically. Each text, Porck argues, “shows distinctive patterns of vocabulary
use that can be related to the roles that animals play in the individual texts”.21

For instance, most of the words used in the Old English Martyrology within
this semantic field are found in the categories of “Domestic animals, livestock”,
“Bird” and “Wild animal”, which matches scholarly observations on medieval
hagiography. As Porck explains, “typically, saints are served by domestic animals
and birds, while wild animals either miraculously come to their aid or represent
devils in disguise”.22 Beowulf displays a vastly different picture. By far, the
category of “Monster, strange creature” contains the majority of the words used
within this field, which is unsurprising given the prominent role of monsters
within the poem.

On a higher, more abstract level, Porck employed onomasiological profiles of
the three Old English texts to obtain insights into aspects that include their
poetic characterization and degree of ambiguity. On the first aspect, Porck
remarks that the “lexicon of Beowulf consists of more entries exclusively found
in poetic contexts (30.66%) than that of Andreas (20.60%), while the lexicon of
the prose Old English Martyrology is, naturally, devoid of poetic vocabulary”.23

On the degree of ambiguity found in the texts, which is based on the number of
polysemous senses attributed to each lexical entry, he notes that texts marked
with a higher level of words found solely in poetic contexts (i.e., Beowulf and
Andreas) are more likely to be low in polysemous senses than other texts (i.e.,
the Old English Martyrology) and yield a lower degree of ambiguity.24

Porck’s use of Evoke and TOE exemplifies the value of linking resources
and how combining sets of information allows researchers to obtain a picture
hitherto unavailable. In fact, an onomasiological analysis of these Old English
texts would not go amiss in the introductions to their respective scholarly
editions. A case in point is the fourth edition of Klaeber’s Beowulf, which contains
information on, amongst others, the diction, orthographic characteristics, and
narrative structure. This material positions the poem in its literary and linguistic
context — a positioning which would benefit from insights into the semantic
domains present in this text. Contrasts with contemporary texts, across genres,
and diachronic developments could, over time, be added to such sections on
onomasiological characteristics. Indeed, much remains to be explored. Only a few
selected fields have been scrutinized, thus far, using the analysis functionality
of Evoke. The textual thesauri fashioned by Porck, publicly available in Evoke,
will undoubtedly lead to a deeper understanding of these and other texts in the
future.

21Ibid., p. 378.
22Ibid., p. 379.
23Ibid., p. 370.
24Ibid., pp. 371-2.
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8.4.2. Exploring ‘Ælfrician’ vocabulary
Amos van Baalen used Evoke in a manner similar to that of Porck.25 However,
rather than creating onomasiological profiles of texts, van Baalen fashioned one
for an individual author: Ælfric of Eynsham (c.955x957–c.1010). This abbot was
one of the most prominent and prolific writers of the period. His vocabulary
– and its influence on the surviving Old English lexis – is therefore important
for our understanding of the language and culture of early medieval England.
In researching Ælfric’s vocabulary, van Baalen employed the Dictionary of
Old English and prior scholarship to identify and categorize the lexis that is
characteristic for the works of Ælfric. The results were used to establish an
onomasiological profile in Evoke of the abbot’s characteristic vocabulary.

Rather than tagging all words known to have been used by Ælfric, van
Baalen first established and categorized those words that had been identified
as being representative of ‘Ælfrician’ vocabulary. Words that are predominantly
used by Ælfric (such as cāsus ‘case’ and forþearle ‘very much, greatly’) were
marked in Evoke and subsequently analysed in order to create an onomasiological
profile, which allowed van Baalen to comment on such aspects as the ambiguity,
synonymy, specificity, and semantic distribution of the words characteristic
of Ælfric’s writing (see Figure 8.5 and 8.6).26 The use of custom labels in
Evoke ensured that the various categories established by van Baalen could be
represented that convey the frequency of a word’s use by Ælfric, as recorded
in DOEC, compared to its frequency in surviving Old English texts by other
authors.

Figure 8.5.: Semantic distribution
of Ælfrician vocabulary
contrasted with that of all
Old English lexis.

Figure 8.6.: Specificity of Ælfrician vocab-
ulary contrasted with that of
all Old English lexis.

Van Baalen’s work with Evoke establishes a working method to quantify and
pinpoint distinctive authorial preferences within semantic domains. His approach
demonstrates that the annotation system of Evoke is an effective means for
scholars to add information to a thesaurus and to view as well as query the
results. An exciting aspect of this case study is that the categorizations for
Ælfrician vocabulary, added by the scholar as labels to the lexis recorded in
TOE, hint towards future directions in which thesauri and corpora are more

25Van Baalen, ‘Identifying, Categorising and Exploring “Ælfrician” Vocabulary using the
Dictionary of Old English, A Thesaurus of Old English and Evoke’.

26A list of all words found to be typical of Ælfric’s writings, listed under the various categories
established in this case study, is included as an appendix to the article by van Baalen.



closely integrated. Once word attestations are linked to their corresponding
entries in thesauri, onomasiological profiles can consider matters of frequency
and predominant usage.27 Moreover, such an integration would, effectively, allow
onomasiological profiles to be generated for authorial preferences, specific texts,
and even entire genres.

8.5. Diachronic developments of Old English
In its current, traditional form, TOE does not allow researchers to study changes
across the Old English period, since, as Richard Dance points out, the thesaurus
treats its items as “a single geographically and temporally indistinguishable
mass”, ignoring diachronic differences between, e.g., Early West Saxon and
Late West Saxon.28 However, Evoke’s functionality to add custom labels to
words does allow for diachronic investigations by incorporating such distinctions.
Information on the origins of words can be added, too, in a similar manner.
Jane Roberts asserts that such practice, e.g., flagging Latin loan words or those
with an Old Norse origin, “could lead to the examination of loan translation and
word formation, dialect vocabulary, etc.; and Evoke provides a welcome platform
for such undertakings”.29 The following subsection discusses one approach
towards diachronic investigations, undertaken by Khan et al., who have mapped
conceptual variation in TOE through the web application Evoke.

8.5.1. Mapping conceptual variation and diachronic changes
The case study by Khan et al. explored how Evoke may be used to
visualize, navigate, and investigate conceptual mappings within the Old English
vocabulary of shame.30 The authors, after having established a list of 28 words
and expressions for shame based on TOE and other lexicographic resources,
charted conceptual variation in this vocabulary through two classifications.
Firstly, each word or expression was classified as a metaphorical mapping. For
instance, the verb ārēodian (“to blush, be ashamed”, lit. “to turn red”) belongs
to the mapping emotion is redness in the face. Secondly, the development
of each word or expression for shame was classified into one of four diachronic
scenarios based on whether or not a sense shift must have taken place between
Proto-Germanic and Old English.

The results of their classifications were captured in Evoke using its annotation
system. The Old English shame words and expressions in TOE were tagged with
their metaphor mapping (including their source and target) and the diachronic
scenario to which they belong (see Figure 8.7). Khan et al. showed that these
annotations facilitate the discoverability and further analysis of conceptual
27Standardizing the modelling of frequency and attestations in Linguistic Linked Data is

currently being pursued (Chiarcos et al., ‘Modelling Frequency and Attestations for
OntoLex-Lemon’).

28Dance, Review of TOE1 (p. 313).
29Roberts, ‘A Thesaurus of Old English: The Pilot Study for the Glasgow Historical Thesaurus’,

p. 312.
30Khan et al., ‘Mapping Conceptual Variation through A Thesaurus of Old English and Evoke’.
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variation in Old English figurative language. The web application generated
overviews of entire mappings or specific diachronic developments on demand
(see Figure 8.8). The authors indicated that they intend to explore these research
avenues further in future work.

Figure 8.7.: A lexical sense annotated
in Evoke with semantic
mappings.

Figure 8.8.: Overview in Evoke of senses
with the metaphorical use
emotion is nakedness.

As Khan et al. have demonstrated, thesauri are valuable resources for research
on metaphors. Indeed, the value of these lexicographic resources for identifying
and charting metaphorical relations between semantic fields has been reported
in other research projects, too.31 Additionally, Khan et al. revealed advantages
to their having used Evoke. The annotation system of the application and the
overviews generated offered the means to interact more closely with the source
material. A thesaurus edition can thus not only be a source of information but
also act as a canvas for information produced. Such interaction with lexicographic
resources may well facilitate feedback loops to provide the original editors with
useful comments and suggestions that can be incorporated in revisions.

8.6. Comparative analyses of Old Germanic languages
Two further EEMEE case studies demonstrated the value of thesauri for
comparative analyses of related languages. The first, by Rita van de Poel and
Sander Stolk, linked Old Frisian lexis with that of Old English captured in the
TOE dataset. The second case study, by Katrien Depuydt and Jesse de Does,
connected Old Dutch to Old English. The resulting data connections provide an
avenue of research for contrasting kindred languages through the overarching,
onomasiological framework of the thesaurus. Thus, commonalities and differences
between languages can emerge based on their representation of specific semantic
fields.

31Mapping English Metaphor through Time.



8.6.1. Old Frisian and Old English KINSHIP
The case study by Rita van de Poel and Sander Stolk used Evoke to link Old
Frisian to Old English words captured by the TOE dataset.32 In their work, the
authors focused on the semantic field of kinship in the two related languages.
In connecting Old Frisian lexis, drawn from a dictionary of Old Frisian, to the
overarching structure of TOE, the researchers created a dataset that positions
Old English and Old Frisian lexis in the same semantic framework. The connected
resources were shared and analysed using Evoke (see Figure 8.9).

Figure 8.9.: An overview in Evoke of
Old English and Old Frisian
words denoting “Forefather,
ancestor”.

Figure 8.10.: Levels of specificity for Old
Frisian and Old English
kinship.

Van de Poel and Stolk demonstrated how Evoke facilitates comparative
analyses between the two languages and argue that onomasiological analyses
(such as shown in Figure 8.10) can uncover new linguistic and cultural insights.
Their case study revealed how the two language communities conceptualized
aspects relating to family, ancestry, descent, and adoption.33 Additionally, van
de Poel and Stolk signaled that new thesauri can be created through adoption
(and expansion) of the taxonomy of an existing thesaurus of a kindred language
— one semantic field at a time. Evoke and the Linguistic Linked Data paradigms
support such endeavours, as they allow researchers to access and extend TOE
data whilst abiding by the license of the thesaurus, which restricts users from
extracting or downloading substantial portions of the dataset.

In addition to presenting their findings, van de Poel and Stolk shed light on
the major hurdles and limitations in connecting material from two lexicographic
resources and analysing the results.34 Comparisons such as theirs, they note,
are influenced by differences in lexicographic practices and editorial choices. The
editors of TOE and those of the dictionary of Old Frisian will have had, or worked
with, different approaches towards the granularity of word senses to include.35

32Van de Poel and Stolk, ‘A Case of Kinship’. The article in its entirety is included in this
dissertation and follows the current chapter.

33To illustrate, “Adoption” lacks Old Frisian senses entirely, whereas the concept of “Siblings”
is lexicalized in this language but not in Old English (Ibid., p. 475).

34Ibid., p. 477.
35The practice of maintaining only generic word senses is not uncommonly referred to as
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Additionally, positioning the Old Frisian lexis in TOE categories was complicated
by the use of different languages for the sense definitions (i.e., English in TOE
versus German for the Old Frisian lexis). Nevertheless, the researchers found
ways to overcome these issues and succeeded in aligning the two lexicographic
resources, thereby adopting the overarching structure of TOE as a comparative
framework for the two related historical languages. Thus, the scholars could
avoid fashioning an onomasiological structure for Old Frisian from the ground
up and subsequently, prior to analysis, attempting to reconcile it with that of
TOE. The resulting, combined dataset allows researchers of both Old Frisian
and Old English to adopt the same structure and to identify and discuss notable
differences in conceptualizations between the kindred languages through shared
semantic domains.

8.6.2. Linking Old Dutch to Old English
Katrien Depuydt and Jesse de Does took a more technical route than Rita
van de Poel and Sander Stolk towards linking lexis from another language to
TOE.36 In their case study, they reflected on their experiments with manual and
automatic techniques in order to establish connections between entries from the
Dictionary of Old Dutch and the TOE dataset available in Evoke. In doing so,
they investigated whether the existing macrostructure of TOE can be reused to
create a thesaurus of Old Dutch.

Their research compared two approaches to linking the two lexicographic
resources. The first approach was a manual one, in which the tool Lex’it was used
to view entries of Old Dutch words and record appropriate categories from the
TOE hierarchy for their registered senses (see Figure 8.11). Additional matches
were obtained by drawing on cognate information. Cognate relations of Old
Dutch entries were traversed to Old Frisian ones that had already been linked
to TOE categories (based on the work by van de Poel and Stolk described
in section 8.6.1). The second approach explored by the authors was semi-
automated linking, where five different matching algorithms were contrasted and
evaluated. Depuydt and de Does concluded that further directions for linking
such lexicographical resources may be found in improving automated linking
techniques, crowdsourcing part of the process, and improving visualization of
candidate links for verification purposes.

The case study demonstrated two key advantages of the Linguistic Linked
Data form in which TOE has been made available. Firstly, connections between
Old Dutch lexis and TOE categories could be established and stored separately
from the TOE dataset. This possibility ensures that researchers other than the
editors of TOE can extend the semantic framework formed by the thesaurus,
even when they do not have direct access to the raw data of the thesaurus or
to the database in which it is stored. Secondly, information linked in previous

lumping, whereas distinguishing fine-grained senses is termed splitting (see Fontenelle,
‘Bilingual Dictionaries’, pp. 45-6; Kay and Alexander, ‘Diachronic and Synchronic
Thesauruses’, p. 370).

36Depuydt and de Does, ‘Linking the Dictionary of Old Dutch to A Thesaurus of Old English’.



Figure 8.11.: The Lex’it-based linking tool; linking the entry for Old Dutch ahter to the
TOE category “05.11.07.04.02|13 (Of time) later/latter: After, beyond”.

research could be queried alongside the original thesaurus material and, thus,
drawn on for analyses. In this case, the Old Frisian lexis for kinship, positioned
in thesaurus categories by van de Poel and Stolk (see 8.6.1), could be combined
with cognate information and leveraged for positioning Old Dutch lexis within
the onomasiological structure of the thesaurus.

A dataset containing the established connections between the Old Dutch
dictionary material and TOE has been made available on a webpage dedicated to
the case study.37 The availability of this dataset enables researchers to perform
comparative analyses of Old Dutch and Old English. In their article, Depuydt
and de Does do not yet include such an analysis. Their insights on the reuse of an
existing onomasiological framework – i.e., that of TOE – are therefore limited
to the difficulties encountered in creating suitable connections. The language-
specific nature of TOE, built as it was for “fitting the intricacies of Old English
lexis”, is one of the reasons the authors put forward for the complexity of
matching items from other languages.38 Additionally, an unfamiliarity with the
structure of the thesaurus can impede locating the categories that are of interest.
Indeed, Depuydt and de Does indicate that manually assigning Old Dutch lexis
to suitable categories within the onomasiological structure of TOE was hampered
for this reason.39 Therefore, studies that are sizable in scope may warrant gaining
an intimacy with the topical system of a thesaurus before adopting it for other
languages and comparative analyses.

8.7. Teaching Old English language and culture
The last aspect of historical language thesauri explored in EEMEE was their
didactic potential. Kees Dekker, at University of Groningen, and Thijs Porck
and Sander Stolk, at Leiden University, employed TOE and Evoke to introduce
students to notable aspects of Old English language and culture. In both cases,
37https://ivdnt.org/corpora-lexica/diamant/onw-toe-linking/
38Depuydt and de Does, ‘Linking the Dictionary of Old Dutch to A Thesaurus of Old English’,

p. 509.
39Ibid., p. 510.

https://ivdnt.org/corpora-lexica/diamant/onw-toe-linking/


239

8

Bachelor students were asked to discern nuances within semantic domains and
theorize as to how these might reflect the culture of the Anglo-Saxons. The
outcome of the experiment was that students were shown to benefit from
extensive use of these resources throughout a course, as is the case with
University of Groningen, but also from more concentrated use, such as in
workshops at Leiden University. Experiences of the two universities are treated
below in separate sections.

8.7.1. The Old English classroom at University of Groningen
In his case study, Kees Dekker employed TOE and Evoke in a classroom
context through a series of increasingly complicated search assignments.40 These
assignments, intended to interest, challenge, and instruct students, were preceded
by an introduction into lexical semantics to inform students of such notions as
semantic fields, hyponymy, and synonymy — notions at the core of TOE and
other thesauri. During a seven-week module, students received assignments on
TOE and Evoke that were related to the Old English texts they were asked to
read and translate. The assignments ranged from, at the start of the module,
navigating the thesaurus to take note of the lexis and distinctions available for
bodies of water (see Figure 8.12) to, at a more advanced stage, questioning the
notion of ‘foreign’ in Old English (see Figure 8.13) by discerning what the early
medieval speakers of this language considered foreign and what connotations
their words for this concept had. Through his discussion of both the assignments
for students and their responses, Dekker demonstrated that Evoke is a valuable
addition to a teacher’s tool set, as it invites students and researchers alike to
explore Old English in novel and interesting ways.

Figure 8.12.: Pie chart in Evoke showing
the distribution across the
subordinate concepts of the
TOE category “Sea/ocean”.

Figure 8.13.: List of Old English words in
Evoke denoting “foreign”.

Although the requirements for Evoke were formulated to support research
first and foremost,41 Dekker’s article demonstrates that the design of the web

40Dekker, ‘Evoke and A Thesaurus of Old English in the Old English classroom’.
41Stolk, ‘Evoke’.



application enables students, too, to explore a thesaurus and engage with the
lexical material presented. The functionality to navigate and view thesaurus
material supports users without expertise or prior knowledge of Linguistic Linked
Data or thesauri. Moreover, the many visualizations included in Evoke allow
students to engage with the material in a playful manner: Next to pie charts,
which provide statistics beneficial to research, wordcloud visualizations of entire
semantic fields (see Figure 8.14) have led to students calling Evoke “fun” as well
as “useful” (see Appendix 8.C, Table 8.C.6).

Figure 8.14.: Wordcloud in Evoke for
“Freedom, being free”.

Figure 8.15.: Associations in Evoke for
“Freedom, being free”.

For future use of Evoke in educational settings, Dekker points out
that, although already valuable, the web application could be improved by
incorporating “a repository of questions and assignments shared by instructors
interested in the use of Evoke for curricular and research purposes”.42 Such
an addition is indeed already planned. Existing teaching material will be
incorporated in the Evoke website. Preliminary work has been done towards
its realisation. By courtesy of Prof. Carole Hough (University of Glasgow), the
exercises will include units from the module Learning with the Online Thesaurus
of Old English.

8.7.2. Workshops on Old English resources at Leiden University
Dekker’s findings on the use of Evoke in education are reinforced by those at
Leiden University, where the web application has been used in a classroom
setting, annually, since 2018. Third-year Bachelor students perform a number
of assignments in Evoke during a 2-hour workshop on digital tools and resources
for studying Old English, led by Thijs Porck and Sander Stolk. The first of these
workshops, which took place on 13 November 2018, included an evaluation by
students of the application (see Appendix 8.C). Students considered navigation
in Evoke to be “clear” and “easy” to understand. Moreover, views and analyses
offered by the application enabled them to obtain results to the following
questions, amongst others, in an “efficient” manner:
42Dekker, ‘Evoke and A Thesaurus of Old English in the Old English classroom’, p. 526.
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How many words does Old English have for Hell and its subcategories? How
about for Heaven?

The statistics tab in Evoke provides exactly such figures at a glance, avoiding
the need for students and researchers to manually count the words listed under
various categories.

A recurring element in assignments for students at both Leiden University and
University of Groningen has been to establish connotations of words or semantic
fields in their entirety. A case in point is the following illustrative question:

The TOE lists several words for old age, including gelefed ‘old’, har ‘old’
and frod ‘old’. Find out what else these words mean. Search for “gelefed”,
“har” and “frod”. What, according to your findings, did the Anglo-Saxons
associate with old age?

Students viewed each word listed separately to ascertain their various senses and,
thus, indications of connotations of words used in a certain meaning. During
the second EEMEE workshop, it became clear that obtaining connotations of
an entire semantic field is deemed valuable for education purposes but, with
the then available functionality of Evoke, still required students to engage with
content in this piecemeal fashion. A new visualization was therefore introduced.
The ‘associations’ wordcloud, available since version 1.4.1 of Evoke, provides an
overview of all senses in a semantic field related through polysemy (see Figure
8.15). In short, feedback on the use of Evoke and TOE in education has been
valuable in informing the development of Evoke.

8.8. Discussion
This section discusses the usefulness of the digital resources at the heart of
the case studies presented above: the Linguistic Linked Data form of TOE and
the web application Evoke. Both resources have been developed specifically for
facilitating research, which raises the question in what manner, if any, they have
enabled new lines of scholarly enquiry compared to existing editions of historical
language thesauri.

8.8.1. A Thesaurus of Old English as Linguistic Linked Data
The Linguistic Linked Data form of TOE (or TOE-LLD), as made available
in Evoke, enabled researchers to extend the original dataset of the thesaurus
with information salient to their inquiries. In contrast to many existing editions
of historical language thesauri of Scots and English, this digital form includes
unique identifiers (IRIs) for lexical items as well as categories.43 These identifiers
43To illustrate, HTE does not issue IRIs for a specific lexical sense. The search hit strength

as found at category “02.02.06.01|06 (n.) Strength of evidence”, for example, refers to the
following subpath on the HTE website: /category/?id=123117&qsearch=strength. This web
address indicates that category 123117 is to be shown, i.e., “Strength of evidence”, whilst
highlighting any text that matches the string ‘strength’. The web address is therefore not an
exact reference to the specific item requested, but a visual aid that potentially foregrounds

/category/?id=123117&qsearch=strength


have facilitated explicit references and, in the case of TOE-LLD, are unaffected
by potential modifications to the spelling of the headword. Being able to
reference, view, and link information to lexical items has proven valuable for
research in the case studies described above. Moreover, the inclusion of lexical
entries in TOE-LLD allows researchers to mark items of interest more broadly
than per individual lexical sense (cf. the case study by Thijs Porck). These
entries, deduced automatically from contextual information available in the
original TOE dataset, may still need manual revision in places: some homonyms
have been lumped together and senses of lexemes remain ungrouped when their
headwords use inconsistent spelling or grammatical forms.44 To eliminate the
inherent caveats of such an automated process, thesaurus editors may wish to
maintain lexical entries explicitly in order to facilitate these research needs.

Another important advantage in adopting IRIs is that their use simplified
extending TOE content without having access to the raw data of the thesaurus.
Scholars were able to capture knowledge and, in their data, include explicit
references to information found in TOE-LLD. This capability is advantageous
for research, since the license of TOE prohibits users from downloading large
amounts of thesaurus data.45 Licenses that restrict access in such a manner are
not uncommon for lexicographic resources available on the Web.46 The TOE-
LLD version thus lowers the barrier for scholars to engage with the available
material.

In addition to the usefulness of IRIs for linking data, even when restrictive
licenses are in place, Christian Chiarcos et al. claim two further benefits to use
of Linguistic Linked Data.47 The first is an increased level of interoperability
owing to the reuse of established data vocabularies (i.e., Lemon-OntoLex and
SKOS).48 Improved interoperability manifests itself in the shape of software
other than Evoke being able to operate on the same data and/or data form.
Examples of tools used in the various case studies include custom alignment tools,
Microsoft Excel, and Lex’it.49 Compatible software beyond those employed in the
case studies exists, too. Cases in point are VocBench 3 and LexO, with which
users can fashion and maintain such data.50 Current endeavours with Linguistic
Linked Data suggest an uptake of this digital form and tools that can operate on
it over the next few years. These include the H2020 projects ELEXIS (2018–22),
Prêt-à-LLOD (2019–22), and the COST Action NexusLinguarum (2019–23).51

other entries, too, that include the aforementioned string. For further information on IRIs,
see Chapter 3.

44See Porck, ‘Onomasiological Profiles of Old English Texts’, p.366.
45See TOE4, section ‘Copyright and Conditions of Use’.
46See, for instance, Oxford English Dictionary Online, HTE, and the historical Dutch

dictionaries part of the Geïntegreerde Taalbank.
47Chiarcos et al., ‘Towards Open Data for Linguistics: Lexical Linked Data’.
48See Chapter 3.
49These tools are described in Chapter 6, section 4.3.2, ‘Linking Data’. The ‘List of source code’

in the back matter of the dissertation includes relevant links to code developed for software
applications and data transformations, which includes the custom alignment tools.

50Stellato et al., ‘VocBench 3’; Bellandi and Giovannetti, ‘Involving Lexicographers in the
LLOD Cloud with LexO’.

51ELEXIS: https://cordis.europa.eu/project/id/731015, 2018–2022; Prêt-à-LLOD: https://

https://cordis.europa.eu/project/id/731015
https://cordis.europa.eu/project/id/825182
https://cordis.europa.eu/project/id/825182
https://cordis.europa.eu/project/id/825182
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Moreover, the form should allow thesauri other than TOE (and its extensions) to
be made accessible in Evoke in the future without reconfiguration of the database
or alterations to the source code to accommodate the new thesaurus.

The second advantage of LLD over traditional Web-based storage, Chiarcos
et al., argue, is the ability to merge distinct datasets and thereby obtain a
validly formatted, combined set of information. The characteristic of LLD in
merging data, thus, allows for complementary data to be queried in unison or
different perspectives to be related. The case studies above displayed the use
of this functionality in complementing TOE with Old Frisian lexis and cultural
concepts (see van de Poel and Stolk) or Old Dutch lexis (see Depuydt and De
Does). Similarly, annotations and labels can exist in a dataset separate from
TOE and nonetheless be viewed and analysed cohesively (see Porck; van Baalen).
Achieving these ends with the traditional database of TOE would be possible
too, albeit with a higher effort. Modifications to the database structure can add
support for other languages, annotations, and custom labels, but such changes
will need to be integrated into the source code underlying the presentation.
In short, the proclaimed advantages of LLD have facilitated the case studies
described in this chapter and may benefit future studies in a similar manner.

The advantages of the LLD form of TOE notwithstanding, use of this resource
for research is not necessarily unproblematic. The EEMEE case studies revealed a
number of hurdles in connecting additional data to TOE. Firstly, differences can
be expected between the lexicographic choices that underlie the thesaurus and
additional data stemming from another lexicographic resource.52 Secondly, TOE
contains conceptualisations, in the form of categories positioned in its topical
system, which may work well for the Old English lexis for which the thesaurus has
been built from the ground up, but may not be wholly adequate for organizing
material from other languages: Concepts required for the additional material
may be absent in the existing onomasiological framework (e.g., “Siblings” in the
case of Old Frisian) or structured differently from what the additional material
would find most useful.53 Lastly, even when an appropriate category is available
in which to position lexis, locating that category is not always straightforward
when one is not intimate with the thesaurus structure.54 Although automation
of aligning such resources may help speed up the process, existing techniques
thereto are not perfect.55 These challenges are, of course, not brought about by
the use of LLD as digital form of historical language thesauri, but are nonetheless
relevant for employing TOE-LLD for research.

cordis.europa.eu/project/id/825182, 2019–2022; NexusLingarum: https://www.cost.eu/
actions/CA18209,2019\T1\textendash2023.

52E.g., Porck, ‘Onomasiological Profiles’, pp. 364-9; van de Poel and Stolk, ‘A Case of Kinship’,
pp. 477-8.

53Ibid.
54Depuydt and de Does, ‘Linking the Dictionary of Old Dutch to A Thesaurus of Old English’,

pp. 509-10.
55Ibid., p. 508.

https://cordis.europa.eu/project/id/825182
https://cordis.europa.eu/project/id/825182
https://cordis.europa.eu/project/id/825182
https://cordis.europa.eu/project/id/825182
https://cordis.europa.eu/project/id/825182
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8.8.2. Evoke and its functionalities
Chapter 2 identified functionalities for editions of historical language thesauri
that would benefit research. Some of these functionalities – i.e., mostly those
surrounding navigation and resource views – could already be found in existing
editions of thesauri of Scots and English. In contrast, nearly all functionality
geared towards extension of original thesaurus content, statistical analyses, and
data management is novel.56 All five groups of functionality were employed in the
case studies reviewed in this chapter. The prospect of novel features becoming
available to them encouraged researchers to formulate new lines of questions,
ones that hinged on either the ability to insert custom labels or the means to
position lexis from languages other than Old English in TOE. A suite of advanced
analysis options, which utilize the topical structure of the thesaurus, provided
researchers with insights on their own information complementing the original
thesaurus content, effectively creating onomasiological profiles.

Not all functionality listed in Chapter 2 is currently available in Evoke.
Most notably, the ability to filter words when browsing, based on user-specified
word features, has not been implemented yet. Such functionality would bring
about focused views of subthesauri, including the ‘Beowulf Thesaurus’, ‘Ælfrician
Vocabulary’ and ‘Old Frisian: Kinship’. Users of these datasets (created in the
case studies by Porck, van Baalen, and van de Poel and Stolk) would benefit from
not having to inspect the characteristics of words found at a specific category
(e.g., their labels or language) in order to determine whether they belong to the
subthesaurus in question.

Additionally, exploration of thesaurus content could be enhanced further. To
illustrate, a top 10 of categories containing lexical items conforming to a selection
of features salient to the user would facilitate localizing points of interest in the
thesaurus structure. Similarly, graphs generated by analyses in Evoke could be
supplemented with samples of words or word senses that constitute the figures
presented in that graph, thereby making results more tangible and assisting the
user in identifying inclusion of any undesired material that warrants refinement
of the initial query.

Beyond improvements for exploration, the case study by van Baalen
demonstrates another future direction for work on thesaurus editions.
Vocabulary characteristic of Ælfric could be identified with higher precision by
linking attestations of lexical items in corpora and determining their frequency
of occurrence. Such insights would, of course, not be advantageous solely in the
context of Ælfric’s writings. A selection of single texts or entire genres would be
made possible, too. Previous research has explored how such links between TOE
and the corpus DOEC can be represented as Linguistic Linked Data.57 With the
availability of such links, analyses that traverse them and obtain relevant figures
would be possible to realize.

The set of functionality identified in Chapter 2, alongside the features put

56Only functionality for basic analyses was provided by some editions of historical language
thesauri (see Chapter 2).

57Chiarcos et al., ‘Modelling Frequency and Attestations for OntoLex-Lemon’, pp. 7-8.
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forward in the previous two paragraphs, is by no means exhaustive. Additional
workshops and case studies, increasing the diversity of disciplines and interests
represented, are likely to elicit further functionality desired for research and
education. Digital Humanities analyses of historical sources could, for example,
be given more attention in future research programmes involving thesauri such
as TOE. Through iterations of software use and development, tools available to
researchers can improve incrementally and expedite expansion of our knowledge
of historical languages and cultures.

8.9. Conclusion
This chapter has provided an overview of case studies, in research and education,
that take advantage of the Linguistic Linked Data form of A Thesaurus of Old
English and the web application Evoke. The combination of these resources
facilitates enrichment of the original TOE dataset with information regarding,
amongst others, lexicographical history, stylistics, diachronic developments, and
kindred languages. Onomasiological analyses, possible through the user interface
of Evoke, have led to new insights into Old English language and culture for
both students and researchers. This is not to say that all research possible with
TOE would benefit equally from the Linguistic Linked Data format and the
functionality identified in Chapter 2. Smaller scale studies that focus on a single
category, for instance, may not directly benefit from the availability of features
that perform advanced analyses over the entire thesaurus. Functionality already
covered by existing software may necessitate resorting to other, supported data
formats. More importantly, the case studies and the resulting materials discussed
in this chapter show that the development of digital research tools for historical
language thesauri can be a powerful impetus for future research. The new
resources at the centre of these studies – TOE-LLD and Evoke – have introduced
new instruments, embraced by researchers and students participating in EEMEE,
that should prove useful beyond the scope of this research project.
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Appendix 8.A:
EEMEE datasets publicly available
Many of the datasets created in the EEMEE research project have been made
available publicly alongside the Linguistic Linked Data version of A Thesaurus
of Old English. Figure 8.A.1 show the overview of content available in Evoke.
Information on the new datasets, including their licenses and availability, is
provided below.

Figure 8.A.1.: Overview of content available in Evoke at
http://evoke.ullet.net/content/.

http://evoke.ullet.net/content/


Andreas Thesaurus
Creator: Thijs Porck
Version: 1.0
Released: 2 November 2021
License: CC-BY-SA
Availability:

• in Evoke: http://evoke.ullet.net/content/andreas/
• in DataverseNL: https://doi.org/10.34894/IHVH0Z

Ælfrician Vocabulary
Creator: Amos van Baalen
Version: 1.0
Released: 11 November 2021
License: CC-BY-SA
Availability:

• in Evoke: http://evoke.ullet.net/content/aelfric/
• in DataverseNL: https://doi.org/10.34894/4BQ3ER

Beowulf Thesaurus
Creator: Thijs Porck
Version: 1.0
Released: 2 November 2021
License: CC-BY-SA
Availability:

• in Evoke: http://evoke.ullet.net/content/beowulf/
• in DataverseNL: https://doi.org/10.34894/TOTFGZ

Old English Martyrology Thesaurus
Creator: Thijs Porck
Version: 1.0
Released: 2 November 2021
License: CC-BY-SA
Availability:

• in Evoke: http://evoke.ullet.net/content/oemartyrology/
• in DataverseNL: https://doi.org/10.34894/QZCNW1

Old Frisian: Kinship
Creators: Rita van de Poel and Sander Stolk
Version: 1.0
Released: 17 November 2021
License: CC-BY-SA
Availability:

• in Evoke: http://evoke.ullet.net/content/ofris-kinship/
• in DataverseNL: https://doi.org/10.34894/SOLVNU

http://evoke.ullet.net/content/andreas/
https://doi.org/10.34894/IHVH0Z
http://evoke.ullet.net/content/aelfric/
https://doi.org/10.34894/4BQ3ER
http://evoke.ullet.net/content/beowulf/
https://doi.org/10.34894/TOTFGZ
http://evoke.ullet.net/content/oemartyrology/
https://doi.org/10.34894/QZCNW1
http://evoke.ullet.net/content/ofris-kinship/
https://doi.org/10.34894/SOLVNU
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Appendix 8.B:
Exploring Early Medieval English Eloquence workshops
This appendix details the three workshops within the project ‘Exploring Early
Medieval English Eloquence’ (EEMEE), initially titled ‘Exploring Anglo-Saxon
Eloquence’ (EASE). The project centred around the use of the web application
Evoke and A Thesaurus of Old English (TOE) for use in research and education.
Further information on the workshops and other events surrounding EEMEE and
Evoke can be found at http://evoke.ullet.net/events. EEMEE was supported by
the LUCAS Extra Resources Open Call-II Grant 2020, awarded by the Leiden
University Centre for the Arts in Society, and the LUCDH Small Grant 2018,
awarded by the Leiden University Centre for Digital Humanities.

8.9.1. First workshop
The first workshop in the series was held at Leiden University on February 1st,
2019. The full programme is shown in Figure 8.B.2. The workshop drew attention
to the web application Evoke and explored its value for various fields of research.
Researchers convened to formulate potential lines of enquiry that utilise TOE in
combination with this software. The aim of the first workshop was twofold: (1) to
formulate powerful and evocative case studies in research using the thesaurus,
and (2) to elicit feature requests to improve the Evoke platform for research
purposes. Three talks at the start of the workshop introduced participants to
the two resources. The full programmes of the workshops are included on the
last three pages of the appendix.

After the introductory talks, the workshop continued with brainstorming on
the use of the two resources in research. This activity was facilitated through
the Change Pathway from the Europeana Impact Playbook.58 This framework
allowed participants to formulate lines of enquiry in terms of the intended
outcomes, any resources required besides TOE and Evoke, and the activities
involved. Figure 8.B.1 depicts the Change Pathway as filled out for Thijs Porck’s
proposed research concerning onomasiological profiling of the Old English
text Beowulf. During the workshop, groups of researchers reflected on each
other’s ideas, which were sketched in this manner, and suggested improvements.
Subsequently, feature requests for Evoke were elicited based on these ideas. On
handouts, researchers could describe functionality desired of tooling to benefit
research. The results have been incorporated into the development roadmap of
Evoke and can be found in Appendix 2.A.

8.9.2. Second workshop
On October 17th, 2020, twelve researchers presented preliminary results of
their research utilizing Evoke and TOE in the second EEMEE workshop.
Its programme is shown in Figure 8.B.3. Old English language and culture,
developments of metaphors, lexis used in specific texts or by specific authors,

58See ‘Europeana Impact Playbook’.

http://evoke.ullet.net/events


lexicographical practices, ways in which Old Germanic languages can be
contrasted with each other, and the use of these digital resources in a classroom
setting — the great variation of these talks demonstrated the value of historical
language thesauri and their potential in academic research. Discussion of the
approaches and results thus far supplied participants with useful notes for
refining, and advancing, their work over the next few months.

8.9.3. Workshop at ICEHL-21
A full-day workshop on working TOE and Evoke was held at the 21st
International Conference on English Historical Linguistics (ICEHL-21) on June
7th, 2021. The papers presented in this workshop demonstrated ways in which
these two digital resources, at times complemented with additional data, can be
used to explore exciting new aspects of Old English language and culture. Open
to all ICEHL-21 attendants, the workshop discussed the results of the EEMEE
case studies. The full programme is listed in Figure 8.B.4.

After the workshop, the majority of the case studies were developed into
articles and submitted for inclusion in Amsterdamer Beiträge zur älteren
Germanistik 81.3-4. This special issue of the journal, published in November
2021, is titled ‘Exploring Early Medieval English Eloquence: A Digital
Humanities Approach with A Thesaurus of Old English and Evoke’ and was
edited by Thijs Porck and Sander Stolk.

you

Brainstorming

DH in your field, 
using thesauri

!

(example Thijs Porck)

Beowulf
glossary

match words +
label ‘Beowulf’

obtain statistics

subthesaurus

stylistics info

How many ambiguous 
words did the Beowulf
poet use in his text?

.. and for 
other texts?

Figure 8.B.1.: Change Pathway towards onomasiological profiling of Beowulf.
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Workshop series EASE: 
Exploring Anglo-Saxon Eloquence 
The aim of this workshop series is to draw attention to the new digital platform Evoke, created at 
Leiden University, and to explore its value for various fields of research. This platform is meant to 
digitally open up historical thesauri for research. The first thesaurus that Evoke supports is A 
Thesaurus of Old English, which allows scholars to take a closer look at Anglo-Saxon language and 
culture. This workshop series aims to explore the kinds of inquiries that researchers would want to 
make using these resources and to ensure that such efforts can be accomplished with relative ease. 

First workshop 

This first workshop invites researchers to become familiar with the online platform Evoke and 
A Thesaurus of Old English in order to explore the value of these resources for research in 
their fields. In discussing the use of the platform in combination with this thesaurus, as 
envisioned by those attending, the aim is twofold: (1) to brainstorm about powerful and 
evocative case studies in research using the thesaurus, and (2) to elicit feature requests to 
improve the Evoke platform for research purposes. 

When:   Friday 1st of February 2019   (13:00-16:00h)  
Where:  Leiden University, Lipsius building, room 2.17 

Agenda: 
[ 12:40 ]    Reception with coffee and tea 
[ 13:00 ]    Welcome and introduction 
[ 13:15 ]    The Thesaurus of Old English (TOE) and the Evoke platform  –  from 3 perspectives 
 

1.  On the thesaurus TOE  
 presenter: J. Roberts  –  Prof. of English Language, editor of TOE  

2.  On the software Evoke 
 presenter: S. Stolk  –  PhD student in DigHum, creator of Evoke 

3.  On possible research cases 
 presenter: M.H. Porck  –  Assistant Professor of Medieval English 

 
[ 14:15 ]    (Coffee break) 

 
[ 14:30 ]    Group discussions on value for research 

o Formulating case studies 
o Formulating requirements on data and tooling 

[ 16:00 ]    Closing 
[ 16:20 ]    Informal drinks 

editor 

developer 

researcher 

Figure 8.B.2.: Programme of the first workshop.



  Virtual Workshop 17-10-2020 
  

Working with A Thesaurus of Old English and the digital platform Evoke 
 

Organisers: Thijs Porck (Leiden University) & Sander Stolk (Leiden University) 

Virtual conf.-room: https://smart.newrow.com/#/room/ldt-698 (open in Chrome, Edge or Firefox) 

 

11:00 CEST – Welcome by organisers  

 

11:10 CEST -  Session 1: A Thesaurus of Old English: Past, present and future  

 
11:10-11:30 – “The pilot study for the Glasgow Historical Thesaurus” 

Jane Roberts (King’s College London) 

11:30-11:50 – “Children and cousins: Projects arising from the Historical Thesaurus”  

Marc Alexander + Fraser Dallachy (University of Glasgow) 

11:50-12:15 – “Evoke and A Thesaurus of Old English: Exploring language and culture”  

 Sander Stolk (Leiden University) 

 

12:15- 12:30 – Short break 

 

12:30 CEST - Session 2: Creating your own Old English thesaurus with Evoke  

 
12:30-12:55 – “By their words you shall know them: A Beowulf thesaurus and onomasiological profiling of 

Old English texts with Evoke” 

Thijs Porck (Leiden University)  

12:55-13:15 – “Mapping conceptual variation through A Thesaurus of Old English and Evoke: Towards a 

topical thesaurus of Old English emotional expressions”  

Anas F. Khan (Institute for Computational Linguistics “A. Zampolli”, CNR, Pisa) +  

Javier E. Díaz-Vera + Francisco J. Minaya Gómez (University of Castilla-La Mancha) + Monica 

Monachini (Institute for Computational Linguistics “A. Zampolli”, CNR, Pisa) 

 

13:15-14:00 – Lunch break (Bring your own lunch…) 

 

14:00 CEST - Session 3: Evoke and Old English Studies  

 
14:00-14:25 – “Evoke and the history of Old English lexicography: Preliminary explorations” 

Rachel Fletcher (University of Glasgow) 

14:25-14:50 – “Unhal, unmiht ond wanhal: Exploring Old English semantic fields of disease and disability” 

 Berber Bossenbroek (Leiden University) 

14:50-15:15 – “Evoke and A Thesaurus of Old English in the Old English classroom” 

 Kees Dekker (University of Groningen) 

 

15:15-15:30 – Short break 

 

15:30 CEST – Session 4: Ælfrician English, Old Frisian and Old Dutch  

 
15:30-15:55 – “Using A Thesaurus of Old English and Evoke to research ‘Ælfrician’ vocabulary” 

 Amos van Baalen (Leiden University) 

15:55-16:20 – "Contrasting Old Frisian with Old English: An exploration using A Thesaurus of Old English, 

the Altfriesisches Handwörterbuch, and the Evoke platform” 

Rita van de Poel (Leiden University) 

16:20-16:55 – “Linking vocabulary of the Dictionary of Old Dutch in DiaMaNT to A Thesaurus of Old 

English: An exploration of the possibilities and challenges” 

Katrien Depuydt + Jesse De Does (Dutch Language Institute) 

 

16:55 CEST – Closing by organisers + possibility for final discussion 

Figure 8.B.3.: Programme of the second workshop.
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EASE Workshop @ ICEHL-21 
  

Working with A Thesaurus of Old English and the digital platform Evoke 
organised by Thijs Porck + Sander Stolk (Leiden University) 

 

 

Welcome [10:00-10:15 CEST] 

 

Session 1: A Thesaurus of Old English: Past, present and future [10:15-11:45] 

 
“The pilot study for the Glasgow Historical Thesaurus” 

Jane Roberts (King’s College London) 

 

 “Children and cousins: Projects arising from the Historical Thesaurus”  

Marc Alexander + Fraser Dallachy (University of Glasgow) 

 

“Evoke and A Thesaurus of Old English: Exploring language and culture”  

 Sander Stolk (Leiden University) 

 

Session 2: Creating your own Old English thesaurus with Evoke [12:00-13:00] 

 
“By their words you shall know them: A Beowulf thesaurus and onomasiological profiling of Old 

English texts with Evoke” 

Thijs Porck (Leiden University)  

 

“Using A Thesaurus of Old English and Evoke to research ‘Ælfrician’ vocabulary in two twelfth-

century texts” 

 Amos van Baalen (Leiden University) 
 

- Lunch - 

 

Session 3: Evoke and Old English Studies [14:30-15:30] 

 
“Mapping conceptual variation through A Thesaurus of Old English and Evoke: Towards a topical 

thesaurus of Old English emotional expressions”  

Anas F. Khan (Institute for Computational Linguistics “A. Zampolli”, CNR, Pisa) +  

Javier E. Díaz-Vera + Francisco J. Minaya Gómez (University of Castilla-La Mancha) + 

Monica Monachini (Institute for Computational Linguistics “A. Zampolli”, CNR, Pisa) 

 

“Evoke and A Thesaurus of Old English in the Old English classroom” 

 Kees Dekker (University of Groningen) 

 

Session 4: Old English, Old Frisian, Old Dutch –  

Comparing Old Germanic lexis with Evoke [15:45-16:45] 

 
"Contrasting Old Frisian with Old English: An exploration using A Thesaurus of Old English, the 

Altfriesisches Handwörterbuch, and the Evoke platform” 

Rita van de Poel (Leiden University) 

 

“Linking vocabulary of the Dictionary of Old Dutch in DiaMaNT to A Thesaurus of Old English: An 

exploration of the possibilities and challenges” 

Katrien Depuydt + Jesse De Does (Dutch Language Institute) 

 

Reflection/Closing 

Figure 8.B.4.: Programme of the third workshop.



Appendix 8.C:
Student-evaluation of Evoke (Nov. 2018)
On 13 November 2018, a small evaluation was carried out on the usefulness of
Evoke in education. This evaluation took place in a 2-hour workshop, as part
of a third-year Bachelor course on Old English at Leiden University, on digital
resources for studying the language and culture. In the workshop, twenty-two
students worked on assignments that revolved around the information available
in A Thesaurus of Old English to study Old English language and culture. The
evaluation contrasted the usefulness of Evoke with that of the existent TOE
website, made available by the University of Glasgow (UoG).59 The intention was
to ensure that the typical classroom setting was disturbed as little as possible
(and therefore to avoid the introduction of foreign elements, such as cameras and
microphones) whilst still yielding valuable information on the user experience in
education.

During the workshop, students were asked to form pairs; one student would
work with Evoke, the other with UoG. In the workshop section devoted to
TOE, each student first got acquainted with the website assigned to them over
the time span of five minutes. They were asked to explore how these websites
could be navigated and what the options were that they offered, informing each
other of their findings afterwards. The subsequent thirty minutes were spent
on worksheets with assignments on the TOE data. These were to be solved
individually, using the assigned website, with the possibility to obtain help from
the paired student when needed. After these assignments, both pieces of software
were evaluated by the students.

In order to assess the usefulness of Evoke in a classroom setting, fundamental
aspects were evaluated that, combined, establish a set of metrics on usefulness.
Usefulness can be described as a combination of utility (i.e., the extent to which
the application provides the necessary features to support users’ needs) and
usability (i.e., the ease with which the user interface can be used).60 Usability, in
turn, can be broken down further into various aspects to facilitate a more fine-
grained evaluation. Table 8.C.1 lists five key aspects of usability. The classroom
setting allowed evaluation of three of the five aspects on usability: learnability,
efficiency, and satisfaction. Memorability and errors were not measured, since
students would, during this workshop, be getting acquainted with the user
interface of Evoke. The three evaluated aspects of usability were included
alongside utility and an overall impression on usefulness.

The evaluation of Evoke and UoG, across various aspects of usefulness,
was performed through a short poll on each aspect. In order to remove bias
from these polls, the evaluation drew on the Microsoft Desirability Toolkit,61

which consists of a list of 118 words or phrases for possible reactions (e.g.,
“convenient”, “difficult”, “boring”). The students were asked to select the words

59The evaluation was performed on Evoke v1.2.0 and UoG’s TOE4.
60See, for instance, Nielsen Norman Group’s methodologies for evaluating user experience.

https://www.nngroup.com/articles/usability-101-introduction-to-usability/
61Benedek and Miner, ‘Measuring Desirability’.

https://www.nngroup.com/articles/usability-101-introduction-to-usability/
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Aspect Description
learnability the ease with which first-time users can accomplish basic

tasks
efficiency the speed with which users can perform tasks
memorability the extent to which users remember how to work with the

interface after not having used it for an extended period
errors the number and severity of mistakes users make
satisfaction the pleasantness of the design and its use

Table 8.C.1.: Key aspects of usability

that best described their stance towards the aspect under consideration, which
was introduced by a short phrase (e.g., “The look/visuals of that website” for
the aspect of satisfaction). Their possible answers, in the form of these reaction
words, were narrowed down to a maximum of ten that were suitable for the
aspect in question (such as “fast” and “slow” for efficiency).

The results of the evaluation are shown in the tables below for both users
of Evoke (ten out the twenty-two students) and UoG (twelve students).62 A
wordcloud next to each table visualizes the results for Evoke, specifically, with
scale and darkness of a word or phrase representing the relative number of users
that selected it. These results show that both Evoke and UoG were received
positively by the students, on both matters of utility and usability. When
contrasting the two websites in the results, the most striking differences include
that Evoke was more often considered to offer “desirable” functionality, which
students later indicated was mostly owing to the statistics generated by the
application, and “fun” to use in the assignments.

Word Value Evoke users UoG users
Desirable + 50 % 17 %
Ineffective - 10 % 17 %
Powerful + 20 % 8 %
Helpful + 100 % 100 %
Dated - 0 % 0 %
Cutting edge + 30 % 8 %
Irrelevant - 0 % 0 %
Not valuable - 0 % 0 %
Poor quality - 0 % 0 %
Useful + 100 % 92 %

Table 8.C.2.: Results for Evoke on utility
(“The functionality offered by that website”)

Helpful
Desirable

Powerful

Cutting edge

Useful

62The discrepancy with the number of students working with Evoke and with UoG is the result
of one pair of students, out of the eleven pairs, having misunderstood their distinctive roles
and worked with UoG both.



Word Value Evoke users UoG users
Effortless + 40 % 17 %
Annoying - 0 % 25 %
Fast + 70 % 42 %
Slow - 10 % 25 %
Disruptive - 10 % 25 %
Efficient + 70 % 50 %

Table 8.C.3.: Results for Evoke on efficiency
(“The efficiency with which it allowed me to
perform the tasks”)

Efficient
Effortless

Fast

Word Value Evoke users UoG users
Difficult - 0 % 0 %
Straightforward + 60 % 50 %
Confusing - 20 % 33 %
Too technical - 0 % 0 %
Clear + 80 % 42 %
Incomprehensible - 0 % 0 %
Accessible + 60 % 58 %
Understandable + 50 % 75 %
Easy + 70 % 33 %
Stressful - 0 % 8 %

Table 8.C.4.: Results for Evoke on learnability
(“The process of learning to use that site”)

Clear
Understandable

Straightforward

Accessible

Easy
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Word Value Evoke users UoG users
Attractive + 50 % 25 %
Boring - 10 % 0 %
Clean + 90 % 58 %
Overwhelming - 0 % 0 %
Calm + 60 % 58 %
New + 20 % 0 %
Cutting edge + 0 % 0 %
Unattractive - 0 % 0 %
Patronizing - 20 % 0 %
Old - 0 % 8 %
Organized + 80 % 92 %
Satisfying + 50 % 25 %

Table 8.C.5.: Results for Evoke on satisfaction
(“The look/visuals of that website”)

Clean
Attractive

Patronizing
Calm
Satisfying

NewOrganized

Word Value Evoke users UoG users
Convenient + 70 % 67 %
Frustrating - 10 % 33 %
Valuable + 20 % 25 %
Useful + 80 % 100 %
Poor quality - 0 % 0 %
Essential + 20 % 8 %
High quality + 30 % 8 %
Dated - 0 % 0 %
Fun + 90 % 25 %
Professional + 20 % 50 %

Table 8.C.6.: Results for Evoke on overall perception
(“My feeling of that website overall...”)

Fun
Valuable

Useful

Convenient
High quality

Professional

Essential
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Abstract

This article describes onomasiological explorations of Old Frisian and Old English 
lexis in the semantic field of kinship through a novel, digital approach. In connect-
ing Old Frisian lexis, drawn from the Altfriesisches Handwörterbuch (AFWB), to the 
overarching structure of A Thesaurus of Old English (TOE), a dataset has been created 
that shares a semantic framework with the one existing for Old English lexis. The con-
nected resources are shared and analysed using the web application Evoke. Statistical 
data provided by this tool, such as the degree of lexicalization for this field, facilitates 
comparative analyses of the two historical languages. As this article demonstrates, the 
reuse of the onomasiological macrostructure of TOE offers new insights into linguistic 
and cultural aspects of these two languages and their language communities.

Keywords

onomasiology – kinship – Old Frisian – Old English – Evoke – digital humanities – 
linguistic linked data – thesaurus
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1	 Introduction

Since its publication in 1995, A Thesaurus of Old English (TOE) has been an 
asset to research into Old English language and culture. This lexicographic 
resource captures the early medieval English lexis (c.500–1100), which it does 
not order alphabetically, like most lexicographic works for Old English do, but 
onomasiologically: words are organized by means of an overarching topical 
structure, allowing users to go from meaning to words that express that mean-
ing. In thus positioning words that are similar in meaning close to one another, 
including the grouping of synonyms, TOE has facilitated numerous word stud-
ies and semantic field studies1 and its contribution to Old English studies 
has been met with high praise from scholars (Dance, 1997: 312; Görlach, 1998: 
398–399). Hence, the value of an onomasiological ordering of lexis has been 
demonstrated for Old English. As can be imagined, that value is not limited to 
this specific language.

Comprehensive thesauri such as TOE, in spite of their value for research, are 
scarce. The lack of such resources for entire languages is unsurprising: creating 
a thesaurus takes a considerable amount of time and effort. To illustrate, the 
creation of TOE (discussed in the contribution by Jane Roberts in this special 
issue) has taken a team of researchers, themselves drawing from available dic-
tionaries of Old English, over fifteen years (Roberts, 1978). Amongst the lan-
guages which have hitherto not yet been captured in a thesaurus is Old Frisian. 
Yet, in this particular case, the characteristics of this language, combined with 
resources currently available, may pave the way towards an onomasiological 
ordering of its lexis in a shorter time than was needed for the creation of a 
thesaurus of Old English.

Parallels between Old English and Old Frisian have often been drawn and 
tend to be mentioned explicitly in books that serve as introductions to these 
languages (see Bremmer, 2009: 125–128; Baker, 2012: 7–8). Indeed, similarities 
between these ‘sibling languages’ exist on multiple levels – including their lexis. 
These parallels suggest that an onomasiological marcrostructure designed for 
Old English may form a good starting point for Old Frisian. Linking Old Frisian 
lexis to TOE, positioning words and word senses in appropriate locations of 
its macrostructure, may yield an onomasiological perspective on Old Frisian 
that is currently absent. Moreover, the placement of Old Frisian senses in 

1	 E.g. Hough (2007); Díaz-Vera (2011); Rauer (2017); Tissari (2017); Ojanguren López (2021); 
Scott (2021).
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this thesaurus is likely to also enable a comparison between these two closely 
related languages on onomasiological and lexico-semantic levels.

In this article, we describe preliminary work in connecting the Old Frisian 
lexis to TOE and the use of the results to compare Old Frisian with Old English. 
For this purpose, we have used the Old Frisian lexis from one particular seman-
tic field, namely that of kinship, mainly represented in TOE by the category 
“02.03.02 Family/household”.2 The connected resources are shared and ana-
lysed using the web application Evoke (Stolk, 2018). This application allows 
researchers to browse and analyse TOE alongside additional content. In addi-
tion to discussing our findings in linking up Old Frisian information to the the-
saurus, we will present comparative analyses of Old Frisian and Old English 
provided by the statistical data that Evoke offers, such as the degree of lexi-
calization of this specific field. Thus, we hope to answer, and nuance, the fol-
lowing questions regarding the semantic fields of kinship in Old Frisian and  
Old English:
1.	 Can the Old Frisian lexis be allocated to the onomasiological macrostruc-

ture of TOE?
2.	 Can Evoke, in combination with TOE and the linked Old Frisian lexis, 

offer new insights into linguistic and cultural aspects of Old Frisian and, 
in contrast with Old Frisian, Old English?

2	 Related Work

The number of studies pertaining to Old Frisian linguistics is significantly 
smaller than those on Old/Middle English or Old/Middle High German 
(Bremmer, 2007: 55). Most Old Frisian linguistic research investigates a rela-
tively limited aspect of the language or the texts: extensive, comprehensive 
research is scarce (Bremmer, 1992; 2021).⁠ Lexico-semantic Old Frisian studies 
are almost without exception short treatises on the characteristics of specific 
lexemes; only a few publications take an onomasiological perspective or com-
prise an entire semantic field.3 Although these studies in Old Frisian provide 

2	 “Family/household” in TOE. Identifier: 1108. Location: 02.03.02. IRI: http://oldenglishthesau-
rus.arts.gla.ac.uk/category/#id=1108.

3	 Noteworthy studies are Munske’s seminal work on the Germanic vocabulary in the field of 
crime, in which he notes the parallels between the terminology in Old East Frisian and Old 
English (1973), Bremmer’s work on verbal injury in late medieval Frisia (1998), Popkema’s on 
the conceptualization of oaths (2007), and Hofmann’s monograph on medieval everyday life 
as conceptualized in Old Frisian (2015).
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valuable insights into lexical expressions and their meanings, the lexico-
semantic research in Old Frisian has hitherto mostly taken a traditional philo-
logical approach: they lack empirical or quantitative components.⁠4

Research pertaining Old Frisian language is not only sporadic but also often 
undervalued  – especially in the field of historical linguistics Old Frisian ⁠is 
considered to be neglected (Bremmer, 2009: 18; Stroh, 1985: 371; Munske, 2001: 
xiii; Salmons, 2007: 367). Digital environments for studying Old Frisian are 
scarce, hampering innovative research (such as comparative studies) of Old 
Frisian.5 Recently, however, a digital, lemmatized, and representative corpus 
of Old Frisian has been published online, a welcome lexicographic resource 
that can be used by both researchers and students (Van de Poel, 2019). This 
Corpus Oudfries contains a large sample of the Old Frisian language and can be 
searched on three linguistic levels (tokens, lemmata, and parts of speech) and 
on extra-linguistics levels (i.e. dialect and date). At this point in time, the cor-
pus contains 235,462 tokens and 177 text witnesses from 11 manuscripts. Digital 
resources, such as this corpus and Evoke, provide new means for research into 
Old Frisian language and culture.

A semantic study of the domain of kinship in Old Frisian has, to our 
knowledge, not been carried out before, although a limited number of stud-
ies are available that investigate individual lexemes6⁠ and/or certain medieval 
Frisian legal aspects (Meijers, 1925; Kok, 1947; Boersma, 1961; Sterringa, 1998). 
For Old English, a comprehensive lexical investigation of kinship terminology 
has not been conducted either. Various studies have, however, been realized by 
anthropologists, traditionally the scholars that contributed the most to work 
on kinship systems and terminology. Lorraine Lancaster (1958), Henry Loyn 
(1974), and Georg Pfeffer (1987) are among the most influential scholars to have 
explored Anglo-Saxon kinship terms. Furthermore, certain lexical elements or 
subdomains within kinship have been investigated for Old English (Spolsky, 
1977; Bremmer, 1980; Lowe, 1993; Bajema, 1994; Fischer, 2006; Durkin, 2019).

Relevant semantic word field studies on kinship that should be men-
tioned are descriptive and comparative studies by Ariane Diepeveen (2003) 

4	 An exception is Versloot’s dissertation, which incorporates quantitative analyses to chart lan-
guage change in 15th century West Frisian (2008).

5	 “The creation of a lemmatized (…) Old Frisian corpus would be invaluable for this investiga-
tion, as for so many others” (Colleran, 2017: 102). “Many instruments historical linguists have 
been accustomed to whilst studying older language stages are lacking or poorly available for 
Old Frisian” (Boutkan and Siebinga, 2005: vii).

6	 E.g., Meijering (1985) discusses the etymology of kind, Bammesberger (1968) looks into the 
etymology of swager, and Pospelova (2018) examines Indo-European rules for compounding 
in Old Frisian kinship terms.
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and Susanne Zeilfelder (2015). Diepeveen provides a diachronic outline how 
the kinship terms of the (North and West) Germanic languages have evolved 
over the centuries. She includes almost all Germanic languages in her work, 
including Old English, but regrettably Old Frisian is absent. Zeilfelder’s ono-
masiological work mainly focuses on the semantic development and ety-
mology of German. She provides comparisons with and context from other 
Indo-European languages and to this end also describes Old English and Old 
Frisian lexemes. However, she does not do this consistently for each sense and/
or cognate word. The current study intends to work towards filling this lacuna 
and to explore how an onomasiological approach, and tools such as Evoke, can 
facilitate studies of Old Frisian terminology for kinship.

3	 Background: Old Frisian

Old Frisian is the term used to indicate the earliest version of the Frisian 
language, written between c.1100–1550. Only a fairly limited number of Old 
Frisian manuscripts (18) have come down to us, of which the texts are almost 
entirely juridical in nature.7 Besides the major juridical text collections, 
the largest body of Old Frisian texts consists of administrative documents  
(charters, wills, deeds), which represents about 50% of the entire collection of 
written Old Frisian words.8

The denominator “Old” for Old Frisian suggests that it was more archaic 
than its contemporary neighbouring languages (such as Middle English and 
Middle High German) and that it was linguistically compatible with, for exam-
ple, Old English, Old High German, or Old Saxon. Scholars of Old Frisian have 
investigated the periodization of Old Frisian, which is complicated by the fact 
that dialectological differences in the language of the textual witnesses con-
cur with the chronological differences: “some linguistic differences have to 
be interpreted in a chronological sense and some in a dialectological sense” 
(Versloot, 2004: 256). Rolf Bremmer summarizes the various chronological and 
dialectological research on Old Frisian and indicates that “the way in which 
languages are divided into periods depends on the criteria which one chooses 
in order to establish such periods” (2009: 125).

7	 Bremmer (1992: 6–15) provides an overview of the most important Old Frisian texts and 
manuscripts.

8	 According to Vries (2001: 594) 40%, but closer to 50% based on token number estimates 
(own research, unpublished).
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It has generally been accepted that medieval Frisian texts can be divided 
into an older and a younger variety (classical/old vs. post classical/late)9 and 
that these periods more or less overlap with the division into regions or dia-
lects. Arjen Versloot indicates that the dialect variety East Old Frisian dates 
mainly to the period 1300–1450 and was written in the present Dutch prov-
ince of Groningen and in the German region of East Friesland (2004: 285). The 
second group originates from the province of Fryslân and was written in the 
period 1450–1525. He concludes: “Whatever periodisation scheme one prefers, 
the central conclusion is that the oldest Frisian attestations in the manuscripts 
represent a language that is fairly compatible with other Old Germanic lan-
guages” (2004: 285).

4	 Methodology

In this section we discuss our methodology for linking the Old Frisian lexis 
to TOE as available in Evoke. In another article in this special issue, Katrien 
Depuydt and Jesse de Does describe their approach to a similar goal. They 
have experimented with a (semi-)automated method that matches Old Dutch 
words from the semantic field of kinship with TOE. Our method, in contrast, 
involves manually matching dictionary senses to thesaurus categories and can 
be divided into the following steps:
1.	 Identifying Old Frisian lemmata on kinship in the used source diction-

ary for Old Frisian.
2.	 Sense alignment: analysing the different senses of each lemma and 

matching these senses with a category in TOE or introducing a new cat-
egory, resulting in a semantic classification.

3.	 Processing the alignment into Linguistic Linked Data and importing the 
work into Evoke.

4.1	 Identifying Old Frisian Lemmata on kinship
Creating a list of lemmata belonging to the semantic field of kinship was 
accomplished by manually searching the Altfriesisches Handwörterbuch (AFWB) 
and marking the words that belong to the semantic field of kinship. The con-
cise dictionary AFWB covers the Old Frisian language from 1200–1550 and was 
compiled between 1959 and 2008 by Dietrich Hofmann and Anne Popkema. 
The Old Frisian words are provided with translations into Modern German. 
The compilers of AFWB did not intend the dictionary to be comprehensive, 

9	 The terms “classical” and “post-classical” were coined by Sjölin (1966), who also raised the 
issue of the overlap between dialects and chronology.
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but included as many lemmata and sense distinctions as needed for its use as 
a reading companion to Old Frisian texts (AFWB: xxiii–xxiv). The dictionary 
contains 11,254 headwords, of which 247 (2%) were selected as they belonged 
to the semantic field of kinship and were therefore eligible for linking to  
the TOE.

A dictionary entry in the AFWB has the following format: the lemmata are 
printed in bold, a reference to dialect is printed in superscript (WL or OL), fol-
lowed by the part of speech category, senses, sources (there is no indication 
which sense was found in which text source), composites and cross-references.

frouwe, frowe, frouWL f. 1) Frau; 2) Ehefrau; 3) Edelfrau, Fürstin; 4) Herrin; 
5) die Jungfrau Maria; 6) Schwiegermutter –
Bas, BBr-D, BDg-U, BEm-E1E2, BFi-F, Bgr-J, BHm-J, BHua-H, BHub-H, (…).
Komp.: ethelinges-, gā-, hāved-, hērskipes-, hūs-, jest-, jung-, klāster-, 
londes-, lond-, munekfrouwe

The head word is followed by subsidiary lemmata that pertain to phonological 
and/or orthographical (and often dialectal) variations of the head word. The 
lemmata within an entry are arranged in chronological order, which means 
that the earliest attestation is always the head word. In our methodology, the 
first lemma was selected for inclusion in the alignment. Thus, the earliest Old 
Frisian word forms have been imported into Evoke. The compilers of the AFWB 
have harmonized the spellings of many word forms to ensure that lexemes 
belonging together can easily be retrieved.

An AFWB lemma can have multiple senses, which are distinguished by num-
bers. Frequently, however, the senses of a lemma also contain commas that 
seem to indicate slightly overlapping meanings. Examples are: efterswester-
ling – “Andergeschwisterkind, Verwandter im dritten Grade” [second cousin, 
third-degree relative] and niftakind  – “Grosskind, kind des Nichten” [grand-
child, niece’s child]. For the scope of the present study, we decided to consider 
these descriptive meanings as elaborations rather than distinct senses.

4.2	 Sense Alignment
Three spreadsheets were developed in order to facilitate data entry and sub-
sequent data conversion into Linguistic Linked Data, the interoperable data 
format used by Evoke. These spreadsheets represent the three main elements 
that are to be captured: lexical entries, senses, and concepts. Figure 1 shows 
the sheet for lexical senses. This sheet, which is pivotal in the alignment of the 
Old Frisian words and their senses with TOE, provides local identifiers for the 
current word (B) and for this word in a specific sense (A), the head word (D), 
the language code according to ISO 639 (E; here “ofs” for Old Frisian), and the 
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identifier for the semantic category (F) in which the sense is to be positioned. 
The identifier of a category can be either an existing one from TOE (a web 
address also referred to as an IRI) or a newly coined category identified by a 
number and defined on the sheet for lexical concepts – including where this 
newly defined category fits into the TOE taxonomy.

The following activities are involved in assigning the senses of the Old 
Frisian lexemes to appropriate categories in TOE (either existing ones or new 
ones that add a further degree of specialization):
–	 Record the lemma and its Modern German senses in the spreadsheets.
–	 Translate Modern German sense definitions into Modern English.10
–	 Locate suitable TOE categories by
	 a) browsing the taxonomy of TOE
	 b) �searching for categories that contain keywords from the translated 

Modern English definitions of the lemma, and
	 c) �searching for the Old English cognates, if any, and marking the TOE cat-

egories at which they are positioned.
–	 Record matching TOE categories in the spreadsheets. When no matching 

TOE category is available for a sense, create a new category in the spread-
sheet and position that category in the TOE taxonomy by recording its 
superordinate category.

–	 Determine whether Old English cognates appear in more than one cate-
gory, since this could imply that the Old Frisian lexeme under investigation 
would also have to be assigned to these other categories in order to facilitate 
contrasting the two languages.11

10		  DWDS has been used to examine the German translations.
11		  We elaborate on choices made during the classification process in Appendix A.

figure 1	 Spreadsheet used in recording Old Frisian senses and the concepts to 
which they relate
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4.3	 Processing the Alignment for Use in Evoke
In order to transform the three spreadsheets to Linguistic Linked Data, we 
have employed the conversion tool OpenRefine along with its RDF plugin. The 
conversion logic for these sheets has been made publicly available.12 Each row 
in the sheet for lexical senses is transformed into an instance of a data element 
as defined in OntoLex, an interoperable model that has been designed specifi-
cally for capturing linguistic data, such as lexical entries and their senses.13 The 
resulting Linguistic Linked Dataset has been imported into the online reposi-
tory of Evoke.

5	 Results

Numbers on the created dataset, which is now publicly available in Evoke, are 
as follows: 280 lexical senses on kinship, from 247 Old Frisian lemmata, have 
been aligned with TOE categories (see Appendix B).14 The majority of these 
senses have been allocated to the semantic field “02.03.02 Family/household”, 
as the following overview shows:

02.01 Existence, life (id: 661)	 21 senses
02.03 Humankind (id: 1059)	� 2 senses + those in 

subfields (below)
	 02.03.01 People (id: 1065)		  31 senses
	 02.03.02 Family/household (id. 1108)		  215 senses
12.09 Marriage, state of marriage (id: 18602)	 11 senses

Since “02.03.02 Family/household” represents the core of Old Frisian terminol-
ogy on kinship, this case study concentrates its onomasiological analyses on 
this semantic field.

Old Frisian senses placed under “02.03.02 Family/household” have either 
been allocated to already existing TOE categories (132 senses to 70 TOE catego-
ries) or to categories newly introduced into the TOE taxonomy (83 senses to  
57 new categories). Originally, the field “02.03.02 Family/household” contained 
a total of 175 categories with 324 recorded Old English senses. An overview 

12		  https://github.com/ssstolk/oldfrisian-kinship/.
13		  OntoLex-Lemon: Lexicon Model for Ontologies, W3C. http://www.w3.org/2016/05/ 

ontolex/ (10 May 2016).
14		  The dataset “Old Frisian: Kinship”, containing 247 Old Frisian lemmata, is now publicly 

available in Evoke: http://evoke.ullet.net/content.
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of these numbers is provided in Table 1. A substantial number of categories 
from this field in the expanded taxonomy have solely Old Frisian or solely Old 
English senses assigned to them (162 out of a total of 232 categories, or 70%). 
In the field of kinship, then, the recorded vocabularies of these kindred lan-
guages contain many differences in denotations and nuances of words. We will 
elaborate on some of the more apparent differences in our discussion of the 
distribution of Old Frisian lexis over the various semantic subfields of “02.03.02 
Family/household”, in section 6.4.

5.1	 Locating Old Frisian Words, Their Synonyms, and Cognates
As a consequence of the categorization of the Old Frisian lexis with the mac-
rostructure of TOE, the web application Evoke can offer scholars a seamless 
integration of Old English and Old Frisian lexis for the field of kinship. Thus, 
not only words for a given concept can be obtained for either language, but 
also synonyms and possible translations between them. Such an integrated 
overview of this information can be activated by selecting both relevant 
datasets in Evoke (i.e. TOE and the Old Frisian dataset newly created for this 
research). When subsequently opening a category such as “02.03.02.03.03 
Forefather, ancestor” in the user interface of the application,15 it is revealed 
which words were used to express this concept in both Old Frisian and Old 
English. The list presented in Figure 2 shows six different Old English words for 
this concept (including ǣrfæder and ieldra) compared to three for Old Frisian  
(viz. alder, forefeder, forefirdera). These words are grouped by language and 
sorted alphabetically.

The integration of Old Frisian and Old English into Evoke facilitates the com-
parison of the relationship between the lexicons of both languages. Cognates 
are words within the same language or in different languages that have a 

15		  “Forefather, ancestor” in TOE. Identifier: 1178. Location:  02.03.02.03.03. IRI: http://old 
englishthesaurus.arts.gla.ac.uk/category/#id=1178.

table 1	 Item counts within the field “02.03.02 Family/household”

Old English Old Frisian

number of lemmata 294 200
number of senses 324 215
number of categories w/ senses allocated to them 175 127
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common etymological origin, and therefore resemble each other to a greater 
or lesser extent in form (Schmitt, 1997: 209; Otwinowska-Kasztelanic, 2011: 4). 
Awareness of cognates enhances the ability to learn another language  – in 
this case, learning Old Frisian will be easier for someone who is familiar with 
Old English, and vice versa (Schmitt, 1997: 209; Otwinowska-Kasztelanic, 2011: 
4–5).16 Additionally, finding cognate words in a set of languages is the first step 
in the comparative method for historical linguists, allowing them to study 
the development of languages and the reconstruction of common ancestors 
(Baldi, 2011: 1–16; Trask, 2015: 198–233). Figure 3 lists the various synonyms 
(in Old English as well as Old Frisian) for Old English ealda fæder. Here, Old 
Frisian aldafeder is a cognate of the Old English word that is closest in form: 
ealda fæder. Similarities such as these, i.e. in both form and meaning, facilitate 
detection of cognates.

5.2	 Kinship Terminology: Cultural Lexical Research of Cognates
Onomasiological ordering of lexis can be useful for cultural lexical research. 
Kinship terms are “ways in which people classify their kinship universe” and 
as such provide clues to the nature of a kinship system in a society as well as 

16		  Summary of other cognates research in Friel and Kennison (2001).

figure 2	 List in Evoke of Old English and Old Frisian words denoting “02.03.02.03.03 
Forefather, ancestor”
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figure 3	 Information in Evoke on Old English ealda fæder in the sense of 
“02.03.02.03.04 | 01 Grandfather”

to the social statuses and roles of kinsmen (Fox, 1984: 243). Similar cultures 
often have very similar reference terms for relatives. It would go beyond the 
scope of this article to perform an entire analysis of the semantic field in ques-
tion. However, to illustrate the usefulness of Evoke in comparing Old Frisian 
and Old English we undertake an exploratory comparative study of cosanguin-
eal kinship terms. We have taken inspiration from well-known research by 
Lancaster on kinship terminology (1958). Her kinship tree graph, which con-
tains cosanguineal nomenclature in Old English, has been expanded here with 
corresponding Old Frisian lexis (see Figure 4). The graph, using a genealogi-
cal structure, contains nodes and lines to indicate individuals and relations of 
descent, respectively.17 For every node in the graph, Evoke has been employed 
to locate the corresponding Old English and Old Frisian words. The results are 
shown in Table 2.

17		  It should be noted that genealogical structure of this graph differs from the structure 
found in TOE, which is onomasiological in nature and contains more than consanguineal 
terms.
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figure 4	 Kinship relations

table 2	 Cosanguineal kinship terms in Old English and Old Frisian

No. Old English Old Frisian Modern English

1 ieldra fæder, thridda fæder edela, ūraldafeder, alder great-grandfather
2 thridde mōdor eldramōder, ūraldemōder great-grandmother
3 ealde mōdor aldemōder grandmother
4 ealdafæder, ieldra 

 fæder, ealda fæder
aldafeder, edela, alder grandfather

5 aldaēm granduncle
6 fædera federia, federesbrōther uncle, father’s brother
7 fathu fethu, federswester aunt, father’s sister
8 fæder feder father
9 mōdor, ācennicge,  

bearncennicge,  
cennestre, byrthe

mōder mother

10 ēam ēm, mōderesbrōther uncle, mother’s brother
11 mōdri(g)e mōdire, mōie aunt, mother’s sister
12 mōdri(ge), (ge)swēor,  

geswigra
federiasune male cousin

(father’s brother’s son)
13 fathusunu

mōdri(ge), (ge)swēor,  
geswigra

fethansune male cousin
(father’s sister’s son)

14 brōthor brōther brother
15 sweostor swester sister
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No. Old English Old Frisian Modern English

16 emka, emessune male cousin
(mother’s  
brother’s son)

17 mōdiransune male cousin
(mother’s sister’s son)

18 (ge)nefa, brōthorsunu, 
suhterga

neva, brōthersune,
brōtherbern, brōtherskind, 
swesternabern

nephew

19 nefene, nift,  
brōthordohtor

nifte, nifke, brōtheresdochter,
brōtherbern, brōtherskind, 
swesternabern

niece

20 sunu, bearn,
byrdling, byre, tūdor,  
eafora, geēacnung 

sune, bern,
kind

son, child  
(general term)

21 dohtor, bearn,
byrdling, byre, tūdor,  
eafora, geēacnung

dochter, bern,
kind

daughter, child  
(general term)

22 (ge)nefa, sweostersunu,
sweosterbearn

neva, swestersune,
swester(na)bern, swesterkind, 
swesterling

nephew

23 nefene, nift,
sweosterbearn

nifte, nifke, swesterdochter,
swester(na)bern, swesterkind, 
swesterling

niece

24 niftlīn, niftakind niece’s child
25 grandson: sunsunu, nefa

granddaughter: nefe, nift
bernesbern, kindeskind grandchild

26 great granddaughter:  
thridde dohtor
great grandson: thridda sunu

kindeskindeskind great-grandchild

table 2	 Cosanguineal kinship terms in Old English and Old Frisian (cont.)

Comparison of the kinship terminology clearly demonstrates the close rela-
tionship between Old English and Old Frisian: cognate forms for similar terms 
in Table 2 appear in boldface. Old English and Old Frisian have cognates for 
the lexis for: father (Fa), mother (Mo), brother (Br), sister (Si), son (So), daugh-
ter (Da), child, grandfather, grandmother, maternal uncle (MoBr) and aunt 
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(MoSi), paternal uncle (FaBr) and aunt (FaSi), nephew and niece. Terms for 
some other blood relations likewise show similar cognate (compound) forms, 
i.e. great grandfather, greatgrandmother, cousins.

Old Frisian possessed terms for kinship relations that are not found in Old 
English: mōdiransune, emessune, aldaēm. When no Old English lexeme is 
recorded for a specific sense, it should not be inferred that the concept as such 
was absent in Old English. Notions such as “father’s brother’s son” and “moth-
er’s sister’s son” exist in Old English, but are not lexicalized. Instead, they were 
expressed with genitival phrases ( fæderan sunu and modiran sunu).

6	 Analysis

Based on the data from TOE and the newly created dataset, this section pres-
ents a detailed analysis of both the Old English and the Old Frisian lexis 
located under the semantic field of “02.03.02 Family/household” through the 
use of the web application Evoke. Evoke offers quantitative information from 
TOE, possibly in combination with additional datasets, in two forms: (1) basic 
statistics for a specific category and (2) advanced statistics that incorporate 
the onomasiological structure of TOE more fully, which also allow for queries 
to be customized.

6.1	 Analysis of Parts of Speech Distribution
The basic statistics of Evoke allow us to provide some insight into matters 
such as the distribution of the parts of speech within the semantic field of 
kinship, represented by the TOE category “02.03.02 Family/household” and 
all its subordinate categories. Figure 5 shows the distributions for Old English 
senses and of Old Frisian ones. When contrasting these numbers, the per-
centages of nouns for Old English and Old Frisian turn out to be comparable. 
However, Old Frisian has relatively fewer adjectives and more verbs, adverbs, 
and phrases than Old English. The marked difference between the relative 
number of verbs and that of adjectives is especially striking and merits further  
research.

6.2	 Degree of Polysemy
The advanced statistics section of Evoke renders, amongst others, a graph that 
indicates polysemy: the number of senses attributed to a lemma. Indeed, poly-
semy (and homonymy) can be a measure of the ambiguity of words, demanding 
the interpreting party to reflect carefully on the intended meaning in an utter-
ance (Chandler and Munday, 2016: s.v. polysemy). Figure 6 demonstrates that, 
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figure 5	 Distribution of Old English (left) and Old Frisian (right) senses in “02.03.02 
Family/household”

figure 6	 Degree of polysemy within “02.03.02 Family/household”

within the taxonomy branch of “02.03.02 Family/household”, the vast majority 
of Old Frisian lemmata is monosemous (i.e., 90% has a single recorded sense), 
whereas Old English has, relatively speaking, more lemmata that are polyse-
mous. This outcome can partially be explained by the fact that AFWB, which 
was used to obtain the Old Frisian lemmata and senses, is a concise dictionary 
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and therefore does not record senses extensively. Even so, AFWB records mul-
tiple senses for entries when these senses are distinct enough to be necessary 
for initial readings of Old Frisian texts. The lack of polysemy for Old Frisian is 
striking, even when the nature of the source dictionary is taken into account. 
Whether this finding is characteristic of the language itself remains as yet 
undecided. The apparent monosemous nature of Old Frisian may be due to 
the lack of register variety in the surviving corpus. The Old Frisian corpus is 
predominantly juridical in nature whereas the Old English one is much more 
balanced, containing samples of different style varieties and registers, result-
ing in a higher number of polysemous words.

6.3	 Onomasiological Distribution over Taxonomy Levels
Figure 7 shows the distribution of lexical senses over the various levels of the 
taxonomy, which is another advanced analysis offered by Evoke.18 This diagram 
indicates that Old Frisian has more recorded senses located at taxonomy levels 
with highly specialized meanings than Old English (see levels 8–12). Moreover, 
Old Frisian features senses that are allocated to levels beyond those in use for 
Old English (levels 10–12). Indeed, many of the categories newly created for the 
purposes of capturing kinship in Old Frisian have been added as subordinate 
ones to TOE categories in the more specialized levels of the taxonomy. This dia-
gram visualizes that outcome. A possible explanation may be that Old Frisian 
texts are mainly juridical in nature, very often pertaining to inheritance law, 
and therefore deal with more precise meanings that denote family relation-
ships. A case in point is the degree of kinship, for which the Old Frisian lexis 
that has come down to us includes fine-grained senses (see also Table 2).

6.4	 Onomasiological Distribution over Categories
Distributions over thesaurus categories yield data regarding the degrees of 
lexicalization (also known as cultural elaboration) of semantic fields, which 
enables comparisons between them (Wierzbicka, 1997: 10–11). Figure 8 charts 
such a distribution for the subcategories of “02.03.02 Family/household”, gen-
erated with the advanced statistics section of Evoke.19 The Y-axis has been 

18		  The diagram indicates a total of 221 Old Frisian senses for this semantic field rather than 
the 215 senses mentioned in section 5. The disparity lies in the fact that six senses from 
AFWB have been allocated to not one but two TOE categories, effectively creating two 
subsenses for each of these AFWB senses when assigning them to the onomasiological 
structure of TOE (see Appendix A).

19		  The diagram indicates a total of 220 Old Frisian senses spread over the semantic subfields. 
One of the senses from the 221 senses that one would expect (see previous footnote) is not 
found in the subfields but is allocated to the category “02.03.02 Family/household” itself, 
which accounts for the disparity.
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figure 7	 Distribution of lexical senses within “02.03.02 Family/household” over the 
taxonomy levels

figure 8	 Distribution of lexical senses over the semantic subfields of “02.03.02 Family/
household”
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configured to show the relative number of senses from a single language (i.e. 
Old Frisian or Old English) found within each branch indicated on the X-axis. 
The branch “02.03.02.03 Ancestry, descent”, highlighted in the diagram, con-
tains the vast majority of the Old Frisian senses on kinship (170 senses or 
79%). The majority of Old English senses is found in the same branch, albeit 
less dominant (61%) in relation to the other branches within the field. In fact, 
“02.03.02.03 Ancestry, descent” is the sole branch for which Old Frisian has a 
higher relative number of senses recorded than Old English. All other branches –  
i.e. “02.03.02.04 Adoption”, “02.03.02.02 Child, offspring”, “02.03.02.01 Parent”, 
and “02.03.02.05 Spiritual relationships”  – have more Old English senses 
recorded than Old Frisian ones both in absolute and in relative numbers.  
The most striking differences between the two languages on this level are, 
therefore, (1) the relative degrees of lexicalization of “02.03.02.03 Ancestry, 
descent” and (2) the lack of any recorded Old Frisian senses for the concept of 
“02.03.02.04 Adoption”.

Apart from “02.03.02.04 Adoption”, the Old Frisian corpus does not con-
tain words for a number of other concepts found in Old English. These con-
cepts are, most notably, represented by the TOE categories of “02.03.02.04.01 
Foster relationships”, “02.03.02.02 | 06.01 A foundling”, “02.03.02.02.01 Twins”, 
and “02.03.02.02.02 Triplets”.20 Kinship concepts that witness a larger degree 
of lexicalization in Old Frisian in comparison to Old English are those that 
have been newly introduced (see Appendix B), of course. However, they also 
include concepts that are gender neutral (such as expressed with Old Frisian 
swesterne ‘sibling’, for which TOE records no Old English equivalent) and con-
cepts represented in TOE by the categories “02.03.02.03.06.02.06 In-law rela-
tionships”, “02.03.02.03.06.02.03 Child of brother/sister”, “02.03.02.03.06.02.04 
Cousin”, and “02.03.02.02.05 | 02 A Bastard”.21

20		  “Foster relationships” in TOE. Identifier: 1268. Location:  02.03.02.04.01. IRI: http://old 
englishthesaurus.arts.gla.ac.uk/category/#id=1268.

			   “A foundling” in TOE. Identifier: 1123. Location: 02.03.02.02/06.01. IRI: http://oldenglish 
thesaurus.arts.gla.ac.uk/category/#id=1123.	

			   “Twins” in TOE. Identifier: 1127. Location: 02.03.02.02.01. IRI: http://oldenglishthesau 
rus.arts.gla.ac.uk/category/#id=1127.

			   “Triplets” in TOE. Identifier: 1130. Location:  02.03.02.02.02. IRI: http://oldenglish 
thesaurus.arts.gla.ac.uk/category/#id=1130.

21		  “In-law relationships” in TOE. Identifier: 1256. Location: 02.03.02.03.06.02.06. IRI: http://
oldenglishthesaurus.arts.gla.ac.uk/category/#id=1256.

			   “Child of brother/sister” in TOE. Identifier: 1239. Location:  02.03.02.03.06.02.03. IRI: 
http://oldenglishthesaurus.arts.gla.ac.uk/category/#id=1239.	
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An extensive analysis of the distributions found in the more specific levels 
of the taxonomy branches is beyond the scope of this article. Nevertheless, to 
show what results such an analysis may produce, we include some insights into 
one such distribution here. Figure 9 presents the dispersion for “02.03.02.02.05 
Having the same parents”, a subcategory of “02.03.02.02 Child, offspring”, which 
has a high degree of lexicalization for Old Frisian compared to Old English.22 
Some interesting observations can be made about this diagram: Old Frisian 
has more words than Old English with senses of “02.03.02.02.05.02 Sister” and 
“02.03.02.02.05 | 02 A Bastard”. The latter is even expressed with a word spe-
cific to a child born before its parents were married: spilkind. The category 
“02.03.02.02.05.03 Siblings” has been created for the Old Frisian lexis, since no 

			   “Cousin” in TOE. Identifier: 1247. Location:  02.03.02.03.06.02.04. IRI: http://old 
englishthesaurus.arts.gla.ac.uk/category/#id=1247	.

			   “A bastard” in TOE. Identifier: 1141. Location:  02.03.02.02.05/02. IRI: http://oldeng 
lishthesaurus.arts.gla.ac.uk/category/#id=1141.

22		  “Having the same parents” in TOE. Identifier: 1136. Location: 02.03.02.02.05. IRI: http://
oldenglishthesaurus.arts.gla.ac.uk/category/#id=1136.

			   “Child, offspring” in TOE. Identifier: 1113. Location: 02.03.02.02. IRI: http://oldenglish 
thesaurus.arts.gla.ac.uk/category/#id=1113.

figure 9	 Distribution of lexical senses over the semantic subfields of “02.03.02.02.05 
Having the same parents”
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Old English lexemes are recorded for this concept that leaves gender unspeci-
fied. The higher degree of lexicalization of both “02.03.02.02.05.02 Sister” and 
“02.03.02.02.05.03 Siblings” in Old Frisian compared to Old English, along with 
a lower degree for “02.03.02.02.05.01 Brother”, suggests that the level of expres-
sivity for this kinship tie is more alike for members of the male and female sex 
in medieval Frisia than in the Anglo-Saxon kingdoms. Further research is war-
ranted into the question whether this hypothesis will hold when these seman-
tic fields are compared for attestation of lexis in solely juridical texts, which 
constitute the majority of the surviving Old Frisian written legacy but only a 
fraction of the much vaster Old English corpus.

7	 Discussion

The analyses and results in the previous sections are to be read in the con-
text of the languages and resources that lie at their heart. Old Frisian and Old 
English are not contemporaneous languages: the surviving sources for Old 
Frisian are coeval with the period of Middle English. The observed contrasts 
in comparing these languages, however similar they may be, will therefore 
likely be influenced by the temporal as well as regional space between them. 
Likewise, it is important to bear in mind the nature of the corpora from which 
the lexicon was reconstructed. Surviving texts represent but a small portion 
of what must have been written, by a non-homogeneous group, and, perhaps 
more importantly, solely by those who were literate. Religious and administra-
tive texts therefore represent a large portion of these medieval corpora, with 
certain genres more dominant than others (e.g., homilies in Old English, legal 
documents in Old Frisian).

The alignment of Old Frisian senses with the semantic hierarchy of TOE 
was complicated by differences between the lexicographic resources used 
(i.e. AFWB for Old Frisian and TOE for Old English) and the cultural contexts 
in which they were created. AFWB and TOE use different languages and prac-
tices to describe their lexicon: the former employs Modern German to define 
senses, the latter Modern English; AFWB is a concise dictionary; TOE is based 
on more detailed dictionaries and demands sense differentiation to be of 
use. Allocating senses from one language to a taxonomy of a resource created  
for another, then, is by no means straightforward (see Appendix A for notes). 
As a result, observations with lingual comparisons, such as those made in this 
article, reflect differences between not only the language communities con-
cerned, but also between the lexicographic practices that contributed to the 
frameworks used for interpretation of the lexis.
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8	 Conclusion

In this study we set out to answer two questions. The first is whether it is pos-
sible to allocate the Old Frisian lexis within the semantic field of kinship to 
the onomasiological macrostructure of TOE. The answer is in the affirmative. 
We have demonstrated that Old Frisian senses for kinship can be viewed in 
an onomasiological structure, alongside Old English ones, by reusing the TOE 
macrostructure. However, the process of allocating senses from one language 
to a taxonomy of a resource created for another is by no means straightforward, 
as mentioned before. In addition to differences between the lexicographic 
practices for the two resources that have been aligned, a substantial number 
of Old Frisian senses, owing to their specialized meaning, demanded new 
categories to be fashioned and positioned into the taxonomy of TOE. For the 
domain of kinship, these newly created categories could be slotted into lower, 
more specialized levels of the semantic hierarchy of TOE. The current research 
does not yet allow us to establish whether reuse and extension of an existing 
onomasiological structure was more time efficient than building one from the 
ground up. Of course, creating a new hierarchy, rather than reusing that of 
TOE, would have the disadvantage of forestalling onomasiological compari-
sons between Old Frisian and Old English. We surmise that adoption of semi-
automated approaches (e.g., automated recognition of cognates) may be used 
in the future to significantly speed up the alignment process.

The second question that we have aimed to answer is whether Evoke, in 
combination with TOE, can offer new insights both for Old Frisian and, in 
contrast to Old Frisian, Old English. As demonstrated, there are a number of 
advantages to having Old Frisian lexis available in the onomasiological struc-
ture of a thesaurus. The first is that the resulting resource facilitates word field 
studies (comparable to those for which TOE has been used in the context of Old 
English) and comparative linguistic research (see the Results section). In fact, 
we expect the Old Frisian lexis to be accessible to a larger audience through 
Evoke, owing to the availability of Old Frisian senses in a digital resource that 
contains Modern English headings, using the TOE macrostructure, rather than 
in a dictionary that records sense definitions in German. A second advantage 
is that statistical analyses such as those enabled by Evoke lead to new knowl-
edge of Old Frisian lexis. Preliminary analyses have already demonstrated that 
the field of kinship in the surviving Old Frisian lexis consists of significantly 
fewer adjectives and more verbs compared to Old English; it contains lemmata 
that are mostly monosemous (90%); it includes more fine-grained senses 
than Old English (including ones to denote different degrees of kinship); it 
has a relatively higher degree of lexicalization of the concepts of ancestry and 
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descent than Old English; but it lacks any words for the concepts of adoption, 
foundling, twins, and triplets. Findings in Evoke lead to new questions that 
merit further research – into the surviving corpus and lexicographic practices, 
amongst others – to supply a satisfying context and better understanding. The 
availability of both Old Frisian and Old English lexis in Evoke, then, certainly 
offers a useful stepping stone to learn more about the nature of these kindred 
historical languages and their language communities.
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Nordfriesische Wörterbuchstelle Christian-Albrechts-Universitaẗ, 2015).

Hough, C. “Old English weargbeorg.” Notes and Queries 54 (4) (2007), 364–365.
Kok, W. “Houlik en earberens by us forfaers.” It Beaken 9 (1947), 59–64, 67–73.
Lancaster, L. “Kinship in Anglo-Saxon Society: I.” The British Journal of Sociology 9 

(1958), 230–250.
Lancaster, L. “Kinship in Anglo-Saxon Society: II.” The British Journal of Sociology 9 

(1958), 359–377.
Lowe, K. A. “Never Say nefa Again: Problems of Translation in Old English Charters.” 

Neuphilologische Mitteilungen 94 (1993), 27–35.
Loyn, H. R. “Kinship in Anglo-Saxon England.” Anglo-Saxon England 3 (1974), 197–209.
Meijering, H. D. Chindh uuirdit uns chiboran. Over het woord ‘kind’ in het oudere Duits 

(Amsterdam: Vrije Universiteit, 1985).
Meijers, E. M. “Eine germanische Zählung der Verwandtschaftsgrade.” Tijdschrift voor 

Rechtsgeschiedenis 6 (1925), 1–52.
Munske, H. H. Der germanische Rechtswortschatz im Bereich der Missetaten: Philo-

logische und sprachgeographische Untersuchungen. I: Die Terminologie der älteren 
westgermanischen Rechtsquellen (Berlin: De Gruyter, 1973).

Munske, H. H. et al., eds. Handbuch des Friesischen. Handbook of Frisian Studies 
(Tübingen: Max Niemeyer Verlag, 2001).



481A Case of Kinship

Amsterdamer Beiträge zur älteren Germanistik 81 (2021) 457–492

Ojanguren López, A. E. “Old English Try Verbs: Grammatical Behaviour and Class 
Membership.” Studia Neophilologica (2021), 1–19.

Otwinowska-Kasztelanic, A. “Awareness and Affordances: Multilinguals Versus 
Bilinguals and Their Perceptions of Cognates.” In New Trends in Crosslinguistic 
Influence and Multilingualism Research, eds. G. De Angelis and J. M. Dewaele (Bristol 
and Blue Ridge Summit: Multilingual Matters, 2011), 1–18.

Pfeffer, G. “The Vocabulary of Anglo-Saxon Kinship.” L’Homme 27 (1987), 113–128.
Popkema, A. T. “Die altfriesischen Eidesbezeichnungen.” In Advances in Old Frisian 

Philology, eds. R. H. Bremmer Jr, S. Laker, and O. Vries (Amsterdam: Rodopi, 2007), 
325–356.

Pospelova, K. “Old Frisian Compounds: Kinship Terms.” Žmogus ir Žodis 19 (2018), 
79–96.

Rauer, C. “Mann and Gender in Old English Prose: A Pilot Study.” Neophilologus 101 (1) 
(2017), 139–158.

Roberts, J. “Towards an Old English Thesaurus.” Poetica 9 (1978), 56–72.
Salmons, J. “What Old Frisian Can Tell Us about the History of i-Umlaut across West 

Germanic?” In Advances in Old Frisian Philology, eds. R. H. Bremmer Jr, S. Laker, and 
O. Vries (Amsterdam: Rodopi, 2007), 367–377.

Schmitt, N. “Vocabulary Learning Strategies.” In Vocabulary: Description, Acquisition 
and Pedagogy, eds. N. Schmitt and M. McCarthy (Cambridge: Cambridge UP, 1997), 
199–227.

Scott, P. “Conceptualising Olfaction: A Study of the Scent Nouns and Adjectives in Old 
English.” Studia Neophilologica (2021), 1–18.

Sjölin, B. “Zur Gliederung des Altfriesischen.” Us Wurk 15 (1966), 25–38.
Spolsky, E. “Old English Kinship Terms and Beowulf.” Neophilologische Mitteilungen 78 

(1977), 233–238.
Sterringa, A. “The Most Miserable Women of All: Widows in Medieval Frisia.” In 

Approaches to Old Frisian Philology, eds. R. H. Bremmer Jr, T. S. B. Johnston, and 
O. Vries (Amsterdam: Rodopi, 1998), 285–301.

Stroh, F. Handbuch der germanischen Philologie (Berlin: De Gruyter, 1985).
Tissari, H. “Current Emotion Research in English Linguistics: Words for Emotions in 

the History of English.” Emotion Review 9 (1) (2017), 86–94.
TOE = Roberts, J., and C. Kay with L. Grundy. A Thesaurus of Old English (Glasgow: 

University of Glasgow, 2017), http://oldenglishthesaurus.arts.gla.ac.uk/.
Trask, R. L. Trask’s Historical Linguistics, ed. R. McColl Millar. 3rd edn (London and 

New York: Routledge, 2015).
Van de Poel, R. Corpus Oudfries (2019), http://corpora.ato.ivdnt.org/corpus-frontend/

OFR/.
Versloot, A. P. “Mechanisms of Language Change: Vowel Reduction in 15th Century 

West Frisian.” Doctoral dissertation (University of Groningen, 2008).

285

9



482 van de Poel und Stolk

Amsterdamer Beiträge zur älteren Germanistik 81 (2021) 457–492

Versloot, A. P. “Why Old Frisian Is Still Quite Old.” Folia Linguistica Historica 38 (2004), 
253–298.

Vries, O. “Die altfriesischen Urkunden.” In Handbuch des Friesischen. Handbook of 
Frisian Studies, eds. H. H. Munske et al. (Tübingen: Max Niemeyer Verlag, 2001), 
594–601.

Wierzbicka, A. Understanding Cultures through Their Key Words: English, Russian, 
Polish, German, and Japanese (Oxford: Oxford University Press, 1997).

Zeilfelder, S. “Das Wortfeld ‘Mensch’.” In Deutsche Wortfeldetymologie in europäischem 
Kontext, Band 3: Mensch und Mitmensch, ed. R. Lühr (Wiesbaden: Reichert, 2015), 
33–110.

	 Appendix A: Notes on the Alignment

This appendix provides notes on the alignment between the Altfriesisches Handwörter-
buch (AFWB) and A Thesaurus of Old English (TOE) for the semantic field of kinship.

A.1	 AFWB Lemmata or Senses Discarded or Updated
–	 The second sense recorded in AFWB for evenknē, i.e. “Verwandter” [relative], is  

disputable and has therefore been discarded.
–	 Senses recorded in AFWB for bern and kind do not reflect that they are synonyms. 

With the help of the online corpus of Old Frisian, it is easy to find instances that 
attest to the conclusion that bern and kind have the same senses, i.e. 1) Foetus, 2) 
Offspring (first degree), 3) Descendant and 4) Young, immature person. We have 
therefore chosen to align the senses of bern and kind with each other.

–	 The recorded sense in AFWB for unnatlik, i.e. “unebenbürtig” [not equally related], 
is inaccurate and should be “not related.”

–	 The senses of Old Frisian kennemech has been aligned with those of keremech.

A.2	 Lemmata or Senses Introduced
The following terms were not recorded in AFWB but are attested in the Old Frisian 
corpus and were added to the dataset used in this article.
–	 sex honda as a phrase with the sense “First degree blood relatives”.
–	 thredda as a noun with the sense “Third generation”.
The phrase sex honda is found in 7 manuscripts, in one of the most widely distrib-
uted texts known as the Twenty-four Land Laws.23 Thredda is recorded in the AFWB as 

23		  This sense is attested in the following Old Frisian text witnesses: PnB-E3, L24-H2, L24-J, 
L24-R1, L24-E1, L24-F, JF-Ro. See results of a search for “sex hond” in Corpus Oudfries.
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numerical form with the general sense of dritte [third], but the more specialized sense 
of “third generation” is also recorded in the Old Frisian sources.24

A.3	 Remarks on Placement of Senses in TOE
–	 Definitions in AFWB of a number of Old Frisian senses on kinship contained ele-

ments that made it possible to allocate these senses to fields outside of kinship, 
too. Instead of allocating them to multiple semantic fields, these senses were allo-
cated solely to categories in kinship. The Old Frisian lemma kniaia, for instance, 
has a sense of “lawfully claiming to be related”. This sense was allocated to kinship 
in TOE only, but not additionally to the semantic field of “14.03.03 n. Law, action of 
the courts”.25 Similarly, lemmata with the sense of “being related” or “relationship” 
were not allocated to the semantic field of “08.01 n. Heart, spirit, mood, disposition” 
in TOE.26

–	 The AFWB lemma kniaia has three overlapping senses: “Verwandschaft nachweisen,” 
“Verwandschaft geltend machen,” “verwandt sein.” We merged these three into one 
sense in English: “To (claim to) be related.”

–	 Senses defined as “Blutverwandt” or “Verwandt” are used indiscriminately in the 
AFWB. These senses have all been aligned as “Related.” Similarly, the AFWB uses 
“Blutverwandtschaft” and “Verwandtschaft” indiscriminately. Blood relations and 
blood relatives all belong to TOE category “Close relationship.”

A.4	 Comments on the Structure of TOE
In the following paragraphs we illustrate some of the difficulties experienced when 
placing the Old Frisian senses from AFWB within the categories from TOE.
–	 The AFWB records a single sense for the Old Frisian lemma dochter with its defini-

tion in German: “Tochter” [daughter]. TOE records the Old English cognate dohtor 
in different senses: one is listed in the category “02.03.02.02.04 A daughter”, another 
in the category “02.03.02.03.05 | 02 n. Female descendant”.27 The Old Frisian lemma’s 
meaning refers to both of these. The question arises as to whether one should allo-
cate the single recorded sense of Old Frisian dochter to the same two categories as 

24		  This sense is attested in the following Old Frisian text witnesses: LaFi-F, PnB-B2, Dom-J, 
BHuB, Lav-H2, LaFi-Ro. See results of a search for “thredda” in Corpus Oudfries.

25		  “Law, action of the courts” in TOE. Identifier: 19453. Location:  14.03.03. IRI: http://old 
englishthesaurus.arts.gla.ac.uk/category/#id=19453.

26		  “Heart, spirit, mood, disposition” in TOE. Identifier: 13458. Location:  08.01. IRI: http:// 
oldenglishthesaurus.arts.gla.ac.uk/category/#id=13458.

27		  “A daughter” in TOE. Identifier: 1133. Location:  02.03.02.02.04. IRI: http://oldenglishthe 
saurus.arts.gla.ac.uk/category/#id=1133.

			   “Female descendant” in TOE. Identifier: 1193. Location: 02.03.02.03.05/02. IRI: http://old 
englishthesaurus.arts.gla.ac.uk/category/#id=1193.

287

9



484 van de Poel und Stolk

Amsterdamer Beiträge zur älteren Germanistik 81 (2021) 457–492

Old English dohtor. Since it is obvious that a daughter is also a female descendant, a 
sense that is also part of kinship, we have decided to allocate the recorded sense in 
AFWB to both categories. An alternative solution would be to create two subsenses 
of the AFWB lemma and have allocated these to their respective categories.

–	 The senses of the cognate words Old English fǣmne and Old Frisian fomne are 
related but still slightly different (see Table A1).

table a1	 fǣmne and fomne

Lemma TOE categories

Old English fǣmne Female person,  
woman

Girl A maiden,  
A virgin

AFWB senses

Old Frisian fomne 1) Mädchen [girl] 2) Tochter  
[daughter]

3) Magd  
[female servant]

	 When looking at the TOE categories for fǣmne, the category “02.03.01.02 Female 
person, woman” is a sense more general than those recorded in AFWB.28 Although 
the lemma may fit in this category, too, we have decided to keep the three senses 
recorded in AFWB unchallenged, positioning only these in the semantic hierarchy 
of TOE on kinship.

A.5	 Inconsistencies AFWB
The senses of (near-)synonyms and other semantically related words have some incon-
sistencies. Cases in point are Old Frisian wīf and frouwe.

wīf n. 1) Weib; 2) Frau
frouwe, frowe, frouWL f. 1) Frau; 2) Ehefrau; 3) Edelfrau, Fürstin; 4) Herrin;  
5) die Jungfrau Maria; 6) Schwiegermutter

Examination of the contexts in which the lexemes wīf and frouwe occur reveals that 
the compilers of the AFWB have tried to reflect the connotational differences that 
the two words have in the German descriptions. Frouwe was a term used to denote 
respect, while wīf was the more generally used word. For frouwe only the senses 1, 2 

28		  “Female person, woman” in TOE. Identifier: 1079. Location: 02.03.01.02. IRI: http://oldeng 
lishthesaurus.arts.gla.ac.uk/category/#id=1079.
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and 6 have been allocated to kinship in TOE (the others fall outside the scope of our  
investigation). Corresponding TOE categories are “02.03.01.02 Female person, woman” 
and “12.09 | 07.05 n. Wife, married woman.”29

A.6	 Allocation of AFWB Senses to Multiple TOE Categories
Six senses from AFWB have been allocated to not one but two TOE categories, effec-
tively creating two subsenses for each of these AFWB senses when assigning them 
to the onomasiological structure of TOE. The allocation to a second TOE category 
allowed, most notably, for words denoting offspring (such as “son” or “daughter”) to be 
marked as “descendant”, too. The six AFWB senses, along with their allocations in TOE, 
are in Table A2.

29		  “Wife, married woman” in TOE. Identifier: 18618. Location: 12.09/07.05. IRI: http://oldeng 
lishthesaurus.arts.gla.ac.uk/category/#id=18618.

table a2	 Six senses

AFWB TOE

Lemma Sense no. Sense Mod. English 
translation

Category 1 Category 2

dochter 1 Tochter daughter A daughtera Descendantb
kind 2 Kind, 

Nachkomme
child,  
descendant

Child,  
offspringc

Descendant

knapa 2 Sohn son A sond Descendant
sunder_1 1 Sohn son A son Descendant
sune 1 Sohn son A son Descendant
slachte_1 2 Familie family Ancestrye Kinsman/relativef

a	 “A daughter” in TOE. Identifier: 1133. Location:  02.03.02.02.04. IRI: http://oldenglishthesaurus.arts.gla 
.ac.uk/category/#id=1133.

b	 “Descendant” in TOE. Identifier: 1191. Location:  02.03.02.03.05. IRI: http://oldenglishthesaurus.arts.gla 
.ac.uk/category/#id=1191.

c	 “Child, offspring” in TOE. Identifier: 1113. Location:  02.03.02.02. IRI: http://oldenglishthesaurus.arts.gla 
.ac.uk/category/#id=1113.

d	 “A son” in TOE. Identifier: 1131. Location:  02.03.02.02.03. IRI: http://oldenglishthesaurus.arts.gla.ac.uk/
category/#id=1131.

e	 “Ancestry” in TOE. Identifier: 1159. Location:  02.03.02.03. IRI: http://oldenglishthesaurus.arts.gla.ac.uk/
category/#id=1159.

f	 “Kinsman/relative” in TOE. Identifier: 1208. Location:  02.03.02.03.06.01. IRI: http://oldenglishthesaurus 
.arts.gla.ac.uk/category/#id=1208.
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	 Appendix B: Old Frisian Lemmata on Kinship Aligned  
with A Thesaurus of Old English

Categories in italics are ones that did not exist in the original thesaurus taxonomy and 
have been newly created to accommodate Old Frisian senses.

02.03.02 Family/household (id: 1108)
IRI: https://oldenglishthesaurus.arts.gla.ac.uk/category/#id=1108

02.03.02.01 Parent (1109)	 alder
	 01 n. Father (1110)	 feder
	 02 n. Mother (1112)	 mōder

02.03.02.02 Child, offspring (1113)	 bern, kind
	 04 adj. Lawfully born (1120)	 aftberen
	 06 n. An orphan (1124)	� wēsa, wēsekin, wēsekind, 

wēseklēn, wēstien

		  02 adj. Without Parents (1126)	 alderlās, biwēsed, wēsid
		  05 adj. For orphans	 wēslik
	 02.03.02.02.03 n. A son (1131)	 knapa, sunder, sune
	 02.03.02.02.04 n. A daughter (1133)	 fomne, dochter

	 02.03.02.02.05 Having the same parents (1136)
		  02 n. A Bastard (1141)	� basterd, hōringe, hōrkind, 

hōrning, hōrbrēd, hōrbern
			   02 n. Bastard brother (1143)	 basterdbrōther
			   03 n. Bastard sister	 basterdswester
			   04 n. Bastard born before marriage	 spilkind
		  02.03.02.02.05.01 Brother (1146)	 brōther
			   06 adj. Of brothers, brotherly (1154)	 brōtherlik
			   06.01 n. State of being brotherly	 brōtherlikhēd
			   08 n. Full brother	 fulbrōther
			   09 n. Half brother	 halfbrōther
		  02.03.02.02.05.02 Sister (1156)	 swester
			   01 n. Full sister	 fulswester
			   02 n. Half sister	 halfswester
			   02 n. Sisterhood	 swesterskip
		  02.03.02.02.05.03 Siblings	 swesterne
			   01 n. Full siblings	 fulswesterne
			   02 n. Half siblings	 halfswesterne
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02.03.02.03 Ancestry, descent (1159)	 slachte
	 02 Side (1162)	 sīde
	 03 Generation, degree of descent (1163)	� grād, gung, knī, lith, sibdēl, siā, 

slachte, sibdēl
		  02 Third generation	 thredda
		  03 Descendance	 delgung, nithergung, tōdele
			   01 v. To descend	� delgunga, nithergunga, 

tōdelgunga
			   02 adj. Descending, down	 delgungande
			   03 adv. Descendingly	 tōdele
		  04 Ascendance	 upgung
			   01 v. To Ascend	 upgunga, ūrbekgunga
			   02 adv. Ascendingly, backwards, up	 ūrbek
		  05 Part of a family tree	 facht
		  06 Trunk of a family tree	 stipa

	 02.03.02.03.01 Ancestry, paternal kinship (1166)
		  02 Male line of descent (1169)	 sperehond, swerdsīde
		  03 Father’s side (1170)	 federsīde
			   01 adj. Paternal (1171)	 fetherlik
			   02 n. Father’s mother side	 federesmōdersīde

	 02.03.02.03.02 Maternal descent (1172)
		  02 Female line of descent (1174)	 spindelsīde
		  03 Mother’s side (1175)	 mōdersīde
			   01 adj. Maternal (1176)	 mōderlik
		  04 n. Mother’s father side	 mōderfedersīde

	 02.03.02.03.03 Forefather, ancestor (1178)	 alder, forefeder, forefirdera

	 02.03.02.03.04 (Of degrees of descent) great-, grand- (1182)
		  01 n. Grandfather (1183)	 aldafeder, alder, edela
		  02 n. Grandmother (1184)	 aldemōder,
		  03 n. Great grandfather (1185)	 ūraldafeder, alder, edela
		  04 n. Great grandmother (1186)	 ūraldemōder
		  09 n. Granduncle	 aldaēm

	 02.03.02.03.05 Descendant (1191)	� bern, kind, knapa, neikuma, 
neikumande, neikumeling, 
neikumer, sunder, sune
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		  01 n. Descendants (of a generation) (1192)	 neikuminge
		  02 n. Female descendant (1193)	 dochter
		  03 n. Successor, heir (1194)	 outside of current scope
		  04 n. Grandson (1195)	 -
			   01 n. Daughter’s son (1196)	 dochtersune
		  12 n. Grandchild	 bernesbern, kindeskind
			   01 n. Daughter’s child	 dochteresbern
		  13 n. Great grandchild	 kindeskindeskind

	 02.03.02.03.06 Kinship, relationship (1204)	 sibbe_1, blōd, wirtel
		  01 adj. Related (1205)	� bisib, bisibbed, sibbe_2, swēs, 

liāf, nātlik

	 02.03.02.03.06.01 Kinsman, relative (1208)	� sibba, sibdēl, kniā, knīling, 
mēch, friund, nāt, holda

		  03 n. Paternal relative (1212)	� federfriund, federmēch, 
federsibbe

		  04 n. Maternal relative (1213)	 mōderfriund, mōdermēch
		  07 n. Next of kin (1216)	 nesta
		  09 n. Kinsfolk (1218)	 sibbe_1, slachte, ken
			   05 n.Relationship through common parents	 fulsibbe
				    01 adj. Rel. through common parents	 fulsibbe
			   06 n. Relationship by one parent	 halfsibbe
		  11 n. Third degree relative	� thredkniā, thredknīling, 

thredling, thredsiā
		  12 n. The six first degree relatives	 sex honden
		  13 n. Relative in the same degree	� evenknē, evenkniā, evenknīling, 

līkenisse
		  14 n. Relative chosen for oath swearing	 keremēch, kestfriūnd
		  15 n. Relative in ascending line	 upstīger
		  16 n. Relative in descending line	 nītherstīger

	 02.03.02.03.06.02 Close relationship (1224)
		  01 adj. Closely related (1225)	 biefta, inlik, niār
			   02 adj. Like relatives	 swēslik
		  03 n. Blood relations (1230)	 blōd, bērena blōd
		  04 adj. Not related (1233)	 fremede, unnātlik
		  05 v. To (claim to) be related	 kniāia
			   01 v. to (claim to) be closer related	 bikniāia, ūrkniāia, ūtsteka
		  06 adj. Nearest related	 allerswesest, allersibbest, nest
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		  07 adj. Too close related (incest)	 sibbe_2
		  08 adj. More distantly related	 ūtlik

		�  02.03.02.03.06.02.01 Uncle (esp. maternal) 
 (1234)	 ēm, mōderesbrōther

			   01 n. Paternal uncle (1235)	 federia
				    01 n. Father’s halfbrother	 halffederia

		  02.03.02.03.06.02.02 Aunt (1236)
			   01 n. Maternal Aunt (1237)	 mōdire, mōie
			   02 n. Paternal Aunt (1238)	 fethe, federesswester

		�  02.03.02.03.06.02.03 Child of brother/sister  
(1239)	 swesternabern

			   01 n. Sister’s child (1240)	� swesterbern, swesterling, 
swesterkind

			   02 n. Nephew (1241)	 neva
				�    01 n. Sister’s son (1242)	 swestersune
				�    02 n. Brother’s son (1243)	 brōthersune, neva
			   03 n. Niece (1244)	 nifte, nifke
				�    01 n. Brother’s daughter (1245)	 brōtheresdochter
				    02 n. Sister’s daughter	 swesterdochter
				    03 n. Niece’s child	 niftlin, niftakind
			   05 n. Brother’s child	� brōtheresbern, brōthereskind

		  02.03.02.03.06.02.04 Cousin (1247)
			   02 n. Father’s sister’s son (1249)	 fethansune
			   04 n Relationship between cousins	 berning, swire
			   05 n. Mother’s brother’s son	 ēmka, ēmessune
			   06 n. Mother’s sister son	 mōdiransune
			   07 n. Father’s brother’s son	 federiasune
			   08 n. Children of cousin	 �efterswesterling,  

efterswesternabern, 
ōtherswesterbern

		  02.03.02.03.06.02.05 Step relationships (1251)
			   01 n. Step-father (1252)	 stiāpfeder
			   02 n. Step-mother (1253)	 stiāpmōder
			   03 n. Step-son (1254)	 stiāpsune
			   04 n. Step-daughter (1255)	 stiāpdochter
			   05 n. Step-child	 stiāpkind
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		�  02.03.02.03.06.02.06 In-law relationships  
(1256)

			   01 n. Father-in-law (1257)	 hēra, swāger
			   02 n. Mother-in-law (1258)	 frouwe
			   03 n. Daughter-in-law (1259)	 snore
				    01 n. Being a daughter-in-law	 snōrskip
			   04 n. Brother-in-law (1260)	 tāker, āthum
			   06 n. Son-in-law/brother-in-law (1262)	 āthum
			   07 n. Son-in-law and father-in-law (1263)	 siāring
			   08 n. Son-in-law	� swiāring, swāger, dochtermon
				    01 n. Being a son-in-law	 swāgerskip
			   09 n. Parents-in-law	 swiāring

02.03.02.04 Adoption (1264)	 -
	 02.03.02.04.01 Foster relationships (1268)	 -

02.03.02.05 Spiritual relationships (1274)	 fadersibbe, faderskip
	 01 adj. Spiritual (1275)	 gāstlik
	 02.01 n. A godfather (1277)	 fadera
	� 05 n. Relationship betw. godbrother and biological  

brother	 brōtherlikhēd
	� 06 n. Relationship betw. godfather and biological  

father	 fēderlikhēd

B.1	 Other TOE Categories Containing Old Frisian Lemmata
As mentioned in section 5, a number of Old Frisian lemmata on kinship have been 
classified within TOE outside of the semantic field “02.03.02 Family/household”, and 
are therefore not included in our current analyses and case studies. The classification 
of these 47 lemmata is provided below.

02.01 Existence, life (id: 661)
IRI: https://oldenglishthesaurus.arts.gla.ac.uk/category/#id=661

02.01.03 Fruitfulness, fertility (698)
	 02.01.03.05 To be fruitful, to produce (705)	 forthbrenga

02.01.03.02 Barrenness, sterility (717)
	 02 adj. Barren, unproductive (719)	 tochtalās



491A Case of Kinship

Amsterdamer Beiträge zur älteren Germanistik 81 (2021) 457–492

02.01.03.03.01 To beget (730)
	 02 n. Begetting of children (732)	 berntām, berntochta
	 06 n. An embryo/foetus (738)	 berde, bern, kind
	 09 adj. Pregnant (742)	 bernheftich
	 12 adj. Childless (745)	 bernlās

02.01.03.03.02 To bring forth, produce (747)
	 05 n. Produce, fruit, offspring (752)	 frucht

02.01.03.03.03 Birth (761)	 berde
	 01 v. To be born (762)	 bera_1
		  02 adj. Born (763)	 beren

	� 02.01.03.03.03.01 Child-bearing, childbirth  
(768)	 tām

		  07 n. A miscarriage (776)		�  bernwendene,  
berdwendene, dāden frucht

	� 02.01.03.03.04 Offspring, race, breed, family,  
children (780)	 not included

		  01 n. Progeny, offspring (781)	 tām
		  02 n. Descendants, progeny, race (784)	 not included

	 01.01.03.03.06 Sex, kind (789)
		  01 n. A sex (790)
			   01.01.01 n. A Male (793)	 mon
			   02.01 n. A Female (795)	 frouwe, wīf

02.03 Humankind (id: 1059)	 geslachte, slachte_1
IRI: https://oldenglishthesaurus.arts.gla.ac.uk/category/#id=1059

02.03.01 People (1065)	 menneska
	 01 n. Human being (1066)	 mon, menneska
	 09 v. To have (a brother, husband etc.) (1075)	 habba

	 02.03.01.01 Male person, man (1076)	� mon, hēra, monnesnoma, 
monnespersōne

			   02 adv. In a male manner (1078)	 monlike
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	 02.03.01.02 Female person, woman (1079)	� frouwe, wīf, wīfke, wīfnama,  
menneska, frouwespersōna

			   03 adj. Female (1082)	 frouwelik, wīflik

	 02.03.01.04 Child (1086)	 kind, kintien, mach, bern
			   05 n. Male child (1091)	 knapabern, knapakind
			   06 n. Female child (1092)	 fomnabern, fomnakind

	 02.03.01.05 Youth, boy, stripling (1093)	 knapa, mage

	 02.03.01.07 Girl (1099)	 famke, fomne, megeth, meiden

12.09 Marriage, state of marriage (id: 18602)
IRI: https://oldenglishthesaurus.arts.gla.ac.uk/category/#id=18602

	 06 n. Married persons, married couple (18610)	 hiūne, sinhīgen
	 07.03 n. Husband, (married) man (18615)	 mon
	 07.05 n. Wife, married woman (18618)	 wīf, wīfke, wīfnama, hūsfrouwe

	 12.09.03 Unmarried state (18657)
		  02 A maiden, a virgin (18663)	 megeth
		  03 An unmarried man (18665)	 knapa

	 12.09.05 State of a woman whose husband has died (18683)
		  01 Relict, widow (18684)	 widwe
		  02 Widower (18685)	 wedener
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Conclusion
This thesis comprises an investigation into how Web-based dissemination of
historical language thesauri can be improved so as to answer to the research
needs of scholars in various disciplines. A synopsis of the most noteworthy
results is provided below. Next, this conclusion discusses areas for future research
and, lastly, it considers the original contributions to onomasiological studies and
lexicography made by this dissertation.

The investigation started by reviewing characteristics of historical language
thesauri. Chapter 1 offered insights into the content of these lexicographic
resources. A thesaurus – i.e., a semantically organized dictionary – consists
of three main parts: (1) the topical system, which is a hierarchy of semantic
concepts; (2) lexical senses, which are words or phrases in a specific sense,
positioned within the overarching topical system; and, optionally, (3) relations
of synonymy, indicated through groupings of lexical senses. The information
captured for each of these parts varies from thesaurus to thesaurus. Which usage
features of lexical senses are included, for instance, is largely determined by
the intended use of the thesaurus. Nevertheless, as the overview in Chapter 2
indicated, researchers want to use the thesaurus content as a stepping stone for
investigating related matter outside the scope of the originally intended purpose
of the resource. The ability to reuse and elaborate on thesaurus content and to
subsequently perform onomasiological analyses on the newly available, combined
knowledge constitutes the most notable, novel pieces of functionality desired for
research that are currently lacking in the majority of the published historical
language thesauri of Scots and of English.

Following the analysis of the content and functionality desired of historical
language thesauri, Chapters 3 to 5 considered in what digital form these
lexicographic resources should be published on the Web. The digital form
proposed is one based on Semantic Web standards, most notably SKOS and
Lemon-OntoLex, and has more recently been termed Linguistic Linked Data. The
current specifications of these two Semantic Web standards proved insufficient
for representing thesauri fully; my work on the development of the lemon-tree
model was intended to address this matter. In addition to stipulating the manner
in which the two data vocabularies should be combined in order to capture the
content of thesauri, lemon-tree covers two aspects important for representing
these resources: (1) levels that can be distinguished in the topical system of
these works and (2) a looser form of categorization than lexicalization. These
additions are relevant not only for historical language thesauri, but for thesauri
in general.

The last four chapters evaluated the usefulness of the Linguistic Linked Data
form for thesauri by applying it to A Thesaurus of Old English (TOE), a



historical language thesaurus that captures the early medieval English lexicon.
The result of the transformation of TOE from its original database format to
Linguistic Linked Data (or TOE-LLD), detailed in Chapter 6, was disseminated
through the web application Evoke, tailored to thesauri and newly developed
as part of this dissertation. Evoke and TOE-LLD were utilized in various
case studies within the collaborative research project ‘Exploring Early Medieval
English Eloquence’ (EEMEE). Chapter 8 offered an overview of these studies,
their approaches and results, and reflected on their use of the thesaurus and
the web application. The assessment of the digital form and the functionality
offered by Evoke, in terms of their usefulness for research and education,
foregrounded that their combination forms a powerful tool for researchers
to enrich original thesaurus content with additional data. Researchers have
demonstrated they could use Evoke to perform novel research on such topics as
lexicographic history, stylistics, diachronic developments, and kindred languages.
Onomasiological analyses possible through Evoke, which were used on combined
sets of information, have led to new insights into Old English language and
culture for both students and researchers. Published articles on the case studies
underline the value of these new tools available for research and, more often than
not, propose future areas of research that should prove fruitful.1

One avenue for future work is to continue investigations into Old English
language and culture, utilizing Evoke and TOE-LLD, by extending the original
thesaurus content with additional data. As Thijs Porck and Amos van Baalen
have demonstrated, Evoke and TOE-LLD facilitate the creation of textual or
authorial subthesauri.2 Their approaches yielded the Beowulf Thesaurus and
Ælfrician Vocabulary, amongst others, and established onomasiological profiles
that capture the lexical choices and preferences within a text or of a specific
author. Similar investigations of Old English texts, authors, and genres beyond
those currently covered can, as Porck suggests, “form the starting point of new
inquiries into these age-old texts”.3 Furthermore, onomasiological profiles would
benefit from further refinement. Incorporating attestations through integrating
links to digital corpora and ascertaining preferences of certain words over not
just their synonyms, but also over available hypernyms and hyponyms, are two
examples of alterations that would result in finer-grained semantic fingerprints.

In addition to further work with TOE, future research can branch out to
other thesauri as points of departure. Other historical languages, contemporary
languages, and sign languages may well be equally suitable for research. Some
of these explorations will benefit from the reuse of an existing topical system,
which Rita van de Poel and Sander Stolk have shown to be advantageous for
comparative analyses;4 for others, a semantic macrostructure may already be
in place for the lexis concerned or demand building one from the ground up.

1See Chapter 8 for an overview of these case studies and references to the various journal
articles that describe them in detail.

2Ibid.
3Porck, ‘Onomasiological Profiles of Old English Texts’, p. 379.
4Van de Poel and Stolk, ‘A Case of Kinship’. The article is included in full as Chapter 9 of

this dissertation.
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As the EEMEE project has demonstrated, subsequent analyses and extension
of thesauri through a collaborative research programme can pave the way for
explorations and discussions. Workshops facilitated the sharing of insights on the
thesaurus, additional information gathered and connected to the lexicographic
resource, and the functionality available for researchers and students to interact
and query the material at hand. The engaging environment propelled efforts
undertaken for this dissertation and aligned further development of the web
application Evoke with the needs of those who used it. Even so, participants
in the project indicated they experienced hurdles in connecting additional data
to an existing thesaurus, which proved to be time-consuming for larger sets
of information when done manually,5 imprecise when using (semi-)automatic
linking strategies,6 and challenging due to differences between the thesaurus and
additional data in terms of the inherent lexicographic choices and mismatching
conceptualisations as represented in the onomasiological framework.7 Challenges
such as these are not limited to linking data to historical language thesauri,
but are common themes in resource alignment.8. Although there are no easy
solutions, offering insights into these matters alongside digital thesaurus editions
– perhaps in the form of a reference guide that includes ways researchers have
overcome (or circumvented) such difficulties – would remove some of the hurdles
in extending and using historical language thesauri.

Experiences at University of Groningen and Leiden University are encouraging
for use of Evoke and TOE-LLD for educational purposes. Both universities
developed their own set of assignments for students and incorporated the
material into their Old English curricula. Kees Dekker posits that teachers
in similar contexts would benefit from existing material to be made publicly
available alongside the two digital resources.9 In order to answer this call, a set of
questions and assignments for the Old English classroom are planned to be made
available on the Evoke website. By courtesy of Prof. Carole Hough (University
of Glasgow), the exercises will include units from the module Learning with
the Online Thesaurus of Old English. Preliminary work has been done towards
incorporating these assignments. Since figures on the degree of lexicalization of
categories and semantic domains appear prominently in them, these learning
modules will benefit from the novel functionality of Evoke to offer automated
analyses on this key aspect.

In all, the work in this dissertation has centred on the use of Linguistic Linked
Data as the digital form of thesauri for research. Proclaimed benefits of this form

5Both Porck and van Baalen called on a student-assistant to perform the bulk of the alignment
(see Porck, ‘Onomasiological Profiles’, p. 381; van Baalen, ‘Identifying, Categorising and
Exploring “Ælfrician” Vocabulary’, p. 408).

6Depuydt and de Does, ‘Linking the Dictionary of Old Dutch to A Thesaurus of Old English’.
7E.g., Porck, ‘Onomasiological Profiles’, pp. 364-9; Van de Poel and Stolk, ‘A Case of Kinship’,

pp. 477-8.
8An example from a lexicographic context is word sense alignment. See, for instance, Ahmadi

and McCrae, ‘Monolingual Word Sense Alignment as a Classification Problem’. Moreover,
tooling is actively being developed for aligning of Linked Data resources automatically.
Examples are Amalgame (https://github.com/jrvosse/amalgame) and NAISC (https://
github.com/insight-centre/naisc)

9Dekker, ‘Evoke and A Thesaurus of Old English in the Old English Classroom’, p. 526.

https://github.com/jrvosse/amalgame
https://github.com/insight-centre/naisc
https://github.com/insight-centre/naisc


put forward by Christian Chiarcos et al. – merging of datasets, interoperability,
linking data rather than duplicating – were consistent with the functionality
required for research as catalogued in Chapter 2.10 These benefits have indeed
facilitated researchers to reference and extend thesaurus content and can be
recommended on those grounds for use in research that demands such features.
Still, a comprehensive analysis that contrasts various digital forms for these (and
other) case studies has not yet been undertaken. Other digital forms (such as
SQL or, document-based, XML and JSON) might prove to be more effective in
certain areas. A comparison of this kind could take into account such factors
as the effort and time required to implement functionality on top of a given
digital form for thesauri, which depends, amongst others, on the availability
of databases for these formats and of software libraries that can be reused to
bootstrap development of new applications. Similarly, the costs of hosting an
application built around a digital form and responsiveness of the functionality
offered are two other factors worth contrasting between possible solutions.11

As indicated in the introduction of Chapter 3 of this thesis, “Each form has its
strengths and weaknesses, making some forms better suited for a specific purpose
than others”. As a consequence, a solution that fits all needs is unlikely to exist.
Which digital form is most appropriate may best be decided on a case-to-case
basis.

With respect to onomasiological studies, this thesis has made contributions in
the form of new statistical analyses that have been developed. These analyses
provide insight into the distribution of lexis in a thesaurus and allow for salient
features to be selected on which to focus specifically. The analyses currently
available in Evoke include the degree of ambiguity of selected lexical items, their
degree of synonymy, and their distribution over the onomasiological framework
of the thesaurus in terms of its categories and the depth of the taxonomy.12 The
first-mentioned analysis, which is based on polysemy, is useful for signalling the
tendency of authors to either employ or avoid ambiguous words in their writings.
The second, the degree of synonymy, can be used to convey the number of
alternatives, or choice set, available to authors in making their lexical choices.13

The two analyses on the distribution communicate the dominance of semantic
domains and the level of precision in the meanings attributed to the selection
of lexical items. The analyses contribute towards a semantic fingerprint, or
onomasiological profile, that maps characteristics of lexis, which can facilitate
onomasiological comparisons and prompt new inquiries based on these findings.
Although these profiles are promising, further study is required to ascertain
their most desired constituents, the contexts in which specific analyses are

10Chiarcos et al., ‘Towards Open Data for Linguistics: Lexical Linked Data’.
11See, for instance, the comparison between relational databases and graph databases for

specific benchmark datasets by Cheng et al., ‘Which Category Is Better’, which focuses
on query response time, but also offers an indication of CPU and memory usage for query
processing. Figures such as those presented in this article are informative for the amount of
server-side resources expected to be required, which impacts hosting costs.

12Stolk, ‘Evoke’, p. 342.
13Note that the choice set of authors may be limited due to constraints imposed by the context,

such as the metrics or stylistic devices demanded in poetry.
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merited, and the conclusions that can be drawn safely from their composition.
As mentioned in Chapter 8, a thesaurus presents a filtered image of the lexicon
it captures (e.g., bias through its corpus, existing interpretations, lexicographic
choices).14 For optimal use, therefore, that image – and outcomes of analyses
drawing on that image – should be fully understood.

Next to onomasiological studies, this thesis has made a number of
contributions towards lexicography and related Semantic Web standards.
Active participation in the W3C Ontology-Lexicon (OntoLex) Community
Group has resulted in the publication of additional modules for the Lemon-
OntoLex standard in representing Linguistic Linked Data: ‘The OntoLex Lemon
Lexicography Module’ for representing dictionary structures, lemon-tree for
thesauri, and, forthcoming, a module for modelling frequency and attestations
of lexis in corpora.15 These technical specifications and corresponding data
vocabularies have enabled important facets of lexicography to be expressed as
Linguistic Linked Data. Their availability should assist in furthering areas in
which this digital form can be applied — both in and outside of research contexts.

Other major contributions this thesis has made to the field of lexicography
are constituted by novel web applications and data transformations. The most
notable amongst these is Evoke. This application, developed over four years,
demonstrates how sets of functionality desired by researchers catalogued in
Chapter 2 can be implemented in a user interface. The source code of the latest
version, 1.4.1, is publicly available on GitHub under the GPL 3.0 license.16 As
Chapters 8 and 9 have shown, Evoke has already been used effectively in the
scholarly world for research and education. Publishers of thesauri and other
lexicographic resources can assess the usefulness of the features implemented
here and reuse, or draw inspiration from, the source code for incorporating
those features they deem valuable for their audiences. Noteworthy elements of its
design are the use of IRIs in order to facilitate data links, an annotation system
that allows users to capture their contributions explicitly, and analysis functions
to scrutinize the onomasiological distribution of lexical items of interest.

Besides Evoke, this dissertation includes source code for both data
transformations and alignment tools.17 The data transformations include that
of TOE to its Linguistic Linked Data form, TOE-LLD, as discussed in Chapter
6, and the transformation of the ‘Old Frisian: Kinship’ dataset from Microsoft
Excel to Linguistic Linked Data, which was used in the article positioned as
Chapter 9. The alignment tools that have been made readily available to the
public, too, are those used in the EEMEE case study by Thijs Porck for aligning
lexis found in glossaries of Old English texts with that recorded in TOE-LLD.18

The public availability of these transformations and tools illustrates a method of

14See section 8.2.
15See ‘The OntoLex Lemon Lexicography Module’; Chapter 5 on lemon-tree; and Chiarcos et

al., ‘Modelling Frequency and Attestations for OntoLex-Lemon’. The homepage of the W3C
Ontology-Lexicon Community Group is https://www.w3.org/community/ontolex/.

16See ‘List of source code’ in the back matter of the dissertation.
17Ibid.
18Porck, ‘Onomasiological Profiles of Old English Texts’. A short description of the case study

is provided in Chapter 8.

https://www.w3.org/community/ontolex/


expressing thesauri as Linguistic Linked Data and exemplifies how links between
datasets can be captured and shared in that same format.

Beyond the insight into thesauri and beyond the developed web applications
and automated data transformations, work on the dissertation contributed to
academic research by bringing together a group of researchers to explore various
facets of Old English and related historical languages. The EEMEE research
programme has resulted in a number of case studies on the application of a
historical language thesaurus (i.e., TOE) in a newly available, digital setting
(i.e., Evoke). Their findings, of which many have been published in a special issue
of the international, peer-reviewed journal Amsterdamer Beiträge zur älteren
Germanistik (volume 81, issues 3-4), are as various as the disciplines involved.
Amongst these findings are onomasiological characteristics of the lexis in Old
English texts (i.e., Beowulf, Andreas, the Old English Martyrology) and that
employed by Ælfric of Eynsham, specifically; differences between the kindred
languages Old Frisian and Old English in the semantic field of kinship; a
catalogue of Old English metaphors for shame and their conceptual mappings;
and findings of tutors and students working with a historical thesaurus. Many
of the datasets fashioned in these case studies are now publicly available, too,
allowing anyone to explore and analyse the Beowulf Thesaurus, or any of the
other sets of information, alongside TOE.19

Lastly, the wealth of resources made available for research, listed above, alludes
to the impact and potential of the work put forward in this dissertation. Their
availability, open to all, is intended to stimulate collaboration and creativity
of researchers and to encourage further ventures into Digital Humanities by
scholars and students alike. The dissertation (and its author) are indebted to
the community of philologists, linguists, historians, lexicographers, and students
who provided input, used, or engaged otherwise with these materials. The results
of their combined efforts have strengthened the notion that, for use in academia,
there is yet ample opportunity to improve the Web-based dissemination of
historical language thesauri. The facets explored in this dissertation, and with
others still unexplored, demonstrate that thesauri are by no means exhausted
by previous investigations. Digital thesauri are still – in new and exciting ways
– semantic treasure troves.
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Samenvatting (Dutch summary)

Thesauri zijn waardevolle informatiebronnen binnen de wetenschap. Door hun
onomasiologische ordening, van betekenis naar woorden welke die betekenis
uitdrukken, zijn deze lexicografische bronnen waardevol voor taalkundig en
cultureel onderzoek. De eenvoud waarmee zulk onderzoek uitgevoerd kan
worden, is afhankelijk van de vorm waarin een thesaurus beschikbaar is gesteld.
Om die reden verkent deze dissertatie een nieuwe publicatievorm voor thesauri,
specifiek gericht op zulke werken die historische taalvarianten beslaan, waarbij
wordt getoetst of de vorm additionele gebruikersfunctionaliteit kan faciliteren.
De digitale vorm die wordt getoetst is Linguistic Linked Data, die mechanismen
van het Web gebruikt om taalkundige gegevens aan elkaar te koppelen en
daarmee een netwerk van informatie vormt dat kan worden bevraagd.

Het eerste deel van de dissertatie maakt zowel bestaande als gewenste
karakteristieken inzichtelijk van thesauri van historische talen. Hoofdstuk 1
benoemt daartoe de elementaire bouwstenen waaruit de inhoud van thesauri
bestaat. Dit overzicht berust zich op een analyse van beschikbare thesauri voor
historische varianten van het Schots en het Engels. Een thesaurus, als zijnde een
semantisch georganiseerd woordenboek, bestaat uit drie hoofdbouwstenen: (1)
een hiërarchie van semantische begrippen; (2) woorden of frasen in een bepaalde
betekenis, gepositioneerd binnen de eerdergenoemde hiërarchie; en, optioneel, (3)
relaties van synonymie tussen woorden of frasen in een dergelijke betekenis. De
daadwerkelijke informatie die is vastgelegd middels deze bouwstenen verschilt
van thesaurus tot thesaurus. Zoals Hoofdstuk 2 aantoont, wensen onderzoekers
de inhoud van thesauri te benutten als opstap voor het verkennen van
gerelateerde materie die buiten het kader valt van het gebruik zoals initieel
beoogd door de samenstellers van de thesaurus. De mogelijkheid om inhoud
van thesauri te hergebruiken, uit te breiden en er naderhand onomasiologische
analyses op te verrichten, zijn de noemenswaardigste nieuwe functionaliteiten die
onderzoekers wensen en die vooralsnog ontbreken in gepubliceerde thesauri van
de historische varianten van het Schots en het Engels.

Volgend op de analyse van de inhoud en functionaliteit gewenst voor thesauri
van historische talen, beschouwen Hoofdstukken 3 tot en met 5 in welke digitale
vorm deze lexicografische werken gepubliceerd zouden moeten worden op het
Web. De voorgestelde vorm is gebaseerd op standaarden van het Semantic
Web, met name SKOS en Lemon-OntoLex, en wordt recentelijk aangeduid als
Linguistic Linked Data. De huidige specificaties van deze twee standaarden
bleken niet afdoende om thesauri volledig vast te leggen; mijn werk rondom
de ontwikkeling van het lemon-tree model was erop gericht om dit hiaat te
vullen. Naast het aangeven op welke wijze de twee eerdergenoemde standaarden
gecombineerd dienen te worden voor het vastleggen van thesauri, dekt lemon-tree
twee verdere aspecten van thesaurusinhoud die van belang zijn voor dit doel:
(1) niveaus die te onderscheiden zijn binnen de hiërarchieën van semantische
concepten en (2) een lossere vorm van categorisering dan lexicalisatie. Deze
toevoegingen zijn niet enkel relevant voor thesauri van historische talen, maar



tevens voor thesauri in het algemeen.
De laatste vier hoofdstukken evalueren het nut van de Linguistic Linked

Data-vorm van thesauri door deze toe te passen op A Thesaurus of Old
English (TOE), een thesaurus die de vroegmiddeleeuwse variant van het Engels
beslaat. Het resultaat van de transformatie van TOE van het oorspronkelijke
formaat naar Linguistic Linked Data (ook wel TOE-LLD genoemd), zoals
besproken in Hoofdstuk 6, is beschikbaar gesteld in de webapplicatie Evoke.
Deze applicatie is specifiek ontwikkeld voor thesauri als onderdeel van dit
doctoraal onderzoek en wordt behandeld in Hoofdstuk 7. Evoke en TOE-LLD
zijn gebruikt in verscheidene casussen binnen het onderzoeksproject ‘Exploring
Early Medieval English Eloquence’ (EEMEE). Hoofdstuk 8 biedt een overzicht
van deze casussen, inclusief reflectie op de waarde van de twee bronnen die
erin centraal staan. Uit de evaluatie van de gekozen digitale vorm voor thesauri
en de functionaliteit die Evoke biedt, komt naar voren dat de combinatie van
de twee een krachtig middel kan zijn voor onderzoekers om een thesaurus met
extra informatie te verrijken. Onderzoekers hebben aangetoond dat ze met deze
middelen tot hun beschikking, vernieuwend onderzoek hebben kunnen doen
naar, onder andere, historische ontwikkelingen binnen de lexicografie, stilistiek,
diachrone taalontwikkelingen en verschillen tussen verwante historische talen.
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