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Abstract

This paper deals with several aspects of context in lexicography. Section 1 briefly mentions some different
approaches to the concept contextin various fields. Section 2 puts the focus on different uses and percep-
tions of the concept context in lexicography, contrasting it with related concepts, such as cotext, context-
ualization and contextual information. A more comprehensive discussion also covers different aspects of
the occurrence of the concept context in dictionary research, with specific reference to central aspects of
the so-called inner and outer context. Various portals, dictionaries and dictionary entries will illustrate the
above-mentioned approaches. Section 3 approaches the subject from a user perspective. Section 4 ad-
dresses the question How can contextual data be extracted or generated?To answer this question, some
methods and tools for (automatic) acquisition and analysis of contextual data, — in particular of the local
contextual data in terms of Faber and Ledn-Aralz (2016) — are introduced. Examples of these are lexical
databases or semantic networks, like WordNet, and corpora, like Sketch Engine, or predictive methods,
like Word2vec and similar ones. Some advantages and disadvantages of specific data acquisition tools
used for the analysis of local contextual data are indicated. This section also contributes to a more detailed
discussion of the automatic generation of the so-called local syntactic-semantic context or word environ-
ment, specifically of the building of syntactic-semantic argument patterns and their examples.

Keywords: automatic generation, context, cotext, data acquisition tools, dictionary-external context, dictionary-
internal context, local contextual data, online dictionary, retrievability, syntactic-semantic context

1. Introduction

Human beings approach data collected in different repositories differently compared to
machines. Regarding humans, differences can be observed in terms of the linguistic and
lexicographical knowledge they have, as well as their knowledge of the available resources
consulted and their use; and, not least, their linguistic awareness, as is the case, for ex-
ample, with language learners compared to researchers or linguists. What human groups
indeed share, is a set of cognitive schemas and cultural patterns linked to different types of
situations or micro-scenes (Smith 1991). At a cognitive-linguistic level a network of scenes
shapes a scenario (Fillmore 1977: 62). Linked to these are different concepts and meanings
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- encoded by different syntactic frames (Heringer 1984; Busse 2012; Hermanns and Holly
2007) or syntactic-semantic scenes (minimal surface structures that evoke different cogni-
tive scenes; Heringer 1984; Ziem 2008). These scenes involve different conceptual slots,
which are usually conceptually similar in the languages of neighbouring cultures but may
differ in the surface realizations and syntactic-semantic combination rules of the respective
languages. Therefore, in a communicative act, a speaker activates different communication
strategies and surface realizations in each situation, such as, for example, a lexeme together
with its syntactic environment. Thus, it would seem quite clear that the difficulty lies in cap-
turing all this multidimensional information in a lexicographic resource in such a way that
the expectations and demands of the user and his/her query are satisfactorily met.

A lexicographic process is not just about capturing this information, but also about pro-
viding it to the user in-actu (Wiegand 1998: 501). To make the information accessible and
comprehensible to the target users of a specific dictionary, various aspects of the context of a
given form must be considered, and the lexicographer has to identify and adhere to a clearly
defined genuine purpose of a dictionary (cf. Wiegand 1998: 299). When formulating the
genuine purpose, the lexicographer must respond to the question: What do I want my user to
be able to do with this dictionary?. Finding an answer to this question is possible once the lexi-
cographer has determined the lexicographic function or functions of the dictionary. According
to Tarp (2008: 81) ‘A lexicographic function is the satisfaction of the specific types of lexico-
graphically relevant need that may arise in a specific type of potential user in a specific type of
extra-lexicographical situation’.! Once the function has been determined the lexicographer can
proceed to the selection of the required data and the choice of the appropriate dictionary struc-
tures to accommodate the data and give the necessary access to these items. When the function
has been determined, the data have been selected and the relevant structures are in place a dic-
tionary can be compiled that can successfully be consulted by the intended target user to solve
specific lexicographic problems. The presentation of the required data also implies presenting
sufficient contextual data to the user. Lexicographers need to be familiar with different types
of contexts and their potential relevance to lexicographic resources.

Context is a multidimensional concept: not only due to its use for referring to different
realities, but also because various disciplines approach it in different ways. Whatever authors
understand context to mean, it is a fact that many research studies about context ultimately
aim to describe, represent, or codify meanings or to understand the behaviour of languages.
Cognitive science (Mcdonald and Ramscar 2001) and neurobiological approaches (Pereira
et al. 2018) stress the importance of different types of contexts and consider contextual
co-occurrence as one of the most informative factors in the study of meaning. Many studies
in language acquisition have evidenced that the learning of vocabulary units, of lexemes, is
closely associated with their syntactic-semantic context (Laufer and Nation 2012; Nation
20035; Treffers-Daller and Rogers 2014). In Linguistics and Computational Linguistics,
the availability of lexical and contextual knowledge is clearly essential, and in the field of
Natural Language Processing (NLP), and to a lesser extent Natural Language Generation
(NLG), lexicons play a central role (Wanner 2013: 1150). The growing confluence between
these fields and lexicography reconfirms the status of lexicography as an interdisciplinary
field (Horak and Rambousek 2017; Trap-Jensen 2018). On the one hand, there is a close
collaboration between these fields in the design and use of techniques for data analysis, ex-
traction and generation (Krek 2019); on the other hand, the availability of lexical and con-
textual knowledge for developing resources for humans or machines is valued at different
levels (Navigli and Ponzeto 2012; Simonsen 2020). In the last few decades, neural language
models stand out due to their application in different language processing tasks, especially
as they can provide information about probability distributions over sequences of words as
well as produce contextual word and sentence embeddings (Peters et al. 2018).

As mentioned above, there are different approaches to context. This article deals with
context in lexicography from a multidimensional perspective and it is organized as follows.
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Section 2 focuses on a definition of context and various aspects of the use of context in lexi-
cography, whilst Sections 3 and 4 deal with methods and procedures for consulting, as well
as for gathering and producing local contextual data to develop lexicographic resources.

2. Context in lexicography

Within a traditional lexicographic approach to context, Zgusta (1971: 47) distinguishes
between verbal and situational context which is determined by the use of a lexical item in
a language utterance. This approach is confirmed by Hartmann and James (1998: 29) who
regard the verbal context as the part of a text where a word occurs, whereas a situational
context is the setting or circumstances with which a word is associated. Burkhanov (1998:
46, 47) distinguishes between a linguistic context which is a given language unit’s immedi-
ately preceding and/or following linguistic units, a situational context which is the ‘commu-
nicative situation as the circumstances of a particular speech act’, and a pragmatic context
which is the correlation of ‘formally described linguistic parameters, their groupings within
texts, with those situational parameters which are constantly recurrent and relevant to the
correct understanding of speech acts and speech events’.

Lexicographers also distinguish between a defining context, an explanatory context and
an associative context. A defining context is a context that contains substantial information
helping you to understand a concept but does not possess the formal rigor of a termino-
logical definition. It presents the required term as well as other related keywords. An ex-
planatory context provides a brief explanation of a concept, but it is not sufficient to fully
understand it. For example, rather than saying what something is, it may say where and
how it is used. An associative context contains a minimum amount of information needed
to associate a concept with a particular subject field and show that it is used by experts
writing in their native language.

In more recent research in lexicography a multidimensional nature of the concept context
prevails on different levels. It plays a significant role in the microstructure of a dictionary
with items enabling coherence between a given word and its immediate linguistic environ-
ment, cf. Wiegand et al. (2017:175). It also enables a link between the dictionary and the
external world, as well as relationships between a dictionary (and its components) and
other lexicographical tools (and their components). In dictionary research context is also
used to refer to various aspects regarding the activity of using a dictionary as reference
source, namely the outer and the inner context of use (Wiegand 1987). The outer context
of use refers to the external conditions determining a consultation, e.g., the usage situation
and the time and place of use and the length of a consultation. The inner context of use
includes the aim of the consultation, the search query, interest in the use of the dictionary,
reasons for the consultation, etc., cf. Miiller-Spitzer (2013).

Another perception of context in lexicography is the paratextual context, cf. McConchie
and Tyrkko (2018). A further appoach to context is found in the treatment presented in
so-called context-sensitive dictionaries. Here context is regarded as the word context or
environment. ‘Context-sensitive dictionaries perform a linguistic analysis of the word and
its context in order to enable and to refine the look-up process by linking the inflected
word form to its base form listed in dictionaries, and by narrowing the information to
be displayed according to the clues provided by the word context’ (Seretan and Wehrli
2013: 1046). Although they are referred to here as dictionaries, they actually are context-
sensitive dictionary look up engines and they aim to find the best match between the sur-
rounding word (word context or sentence context) and dictionary information (an example
is COMPASS/LOCOLEX, an assistant for text comprehension in a foreign language, cf.
Seretan and Wehrli 2013: 1048). There also are tools that provide context-sensitive transla-
tions where the environment of the input text and the dictionary information are matched.
An example of such a tool is MoBiDic/MoBiMouse, cf. Seretan and Wehrli (2013: 1050).
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2.1. About context and related concepts

In the most typical use of the term context in lexicography it refers to language units within
their specific environment. In lexicographic studies (cf. Wiegand 1988; Gouws and Prinsloo
2005: 127; Lettner 2020) there are various terms related to the concept context, for ex-
ample context, cotext, contextualization, dictionary-internal context, dictionary-external
context and external dictionary context. According to our point of view these terms can be
used in connection to a) the microstructure of the dictionary — that is the representation of
lexical units as items in the dictionary article, complemented by the typical text in which
they occur, b) the dictionary and the external world — that is the dictionary-external lan-
guage use, and ¢) the relation between the dictionary and other sources — that is additional
information beyond the contents of the dictionary. It is also necessary to consider the in-
ternal and external context of use, as well as the user i72-actu in the process of contextualisa-
tion. These different uses of context as displayed in Figure 1 will be discussed in this paper.

2.1.1. Context and the dictionary microstructure.
According to Bolinger (1985: 69):

CONTEXT OF USE

(internal and lextemal)

L 1

[DICTIONARY MlCROSTRUCTURE] [ DICTIONARY ] [ PORTALS AND OTHER TOOLS ]
s
CONTEXT internal EXTERNAL DICTIONARY CONTEXT
pragmatic environment of an item. ‘°"‘:’;2‘:e”s’:'i°" DICTIONARY-INTERNAL CONTEXT R I2 acataup Do e (e PO S
contextual guidance, e.g. labels > dictionary and other tools and their parts
often
called
context
external
CO-TEXT contextualisation
o ) process DICTIONARY-EXTERNAL CONTEXT
syntactic environment of an item in broad s e,
lictionary-external world; dictional
sense, also syntactic-semantic local > — il language usages 7

context.

cotextual guidance, e.g. argument pattern

non- specific local
antic context

7 N

atsentence level | | atphrasallevel || atsentence level |

[ at phrasal level

Figure 1. Context at different levels in the lexicographic framework

‘Lexicography is an unnatural occupation. It consists in tearing words from their mother
context and setting them in rows [...] to make them fit side by side, in an order determined
not by nature but by some obscure Phoenician sailors [...] Half of the lexicographer’s
labor is spent repairing this damage to an infinitude of natural connections that every
word in any language contracts with every other word [...]°

To enhance the value of a dictionary, an important task of lexicographers is to show some-
thing of these ‘natural connections that every word in any language contracts with every
other word’ (Bolinger 1985: 69). This can be done by means of items with a non-lemmatic
addressing that complement the items giving paraphrases of meaning and translation equiva-
lents, or items with a lemmatic addressing that complement the lemma. Non-lemmatic ad-
dressing occurs where an item in a dictionary article is addressed at an item that is not a
lemma, whereas lemmatic addressing is a procedure where an item is addressed at the lemma,
(cf. Hausmann and Wiegand 1989: 349; Wiegand and Gouws 2013: 278; Gouws 2015: 164).

Complementing items in dictionary articles by means of non-lemmatic or lemmatic addressing
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is done in at least two different ways, i.e., on a pragmatic level and on a syntactic level. This
results in the distinction made in lexicography between items giving contextual guidance
and items giving cotextual guidance. In metalexicography (cf. Wiegand 1988; Gouws and
Prinsloo 2005: 127), context is regarded as the pragmatic environment of an item, that is the
environment reflecting something of the occurrence of the word in actual dictionary-external
language usage, and cotext as its broad syntactic environment.? Contextual guidance is typic-
ally given by means of lexicographic labels and glosses, whilst cotextual guidance is given by
means of example sentences and collocations. In Figure 2, a partial article of the lemma sign
point (in the former Lexico.com; currently no longer accessible), each of the paraphrases of
meaning in the subcomments on semantics of the first sense is preceded by a label, the items
archaeology, ballet and boxing. These labels indicate the specific pragmatic environment, the
context, of the different sub-senses of the word in actual dictionary-external language use.
The occurrence of different types of contextual information in the dictionary microstruc-
ture (see Figure 1) is linked to the relationship between the dictionary and its function(s), so
that lexicographers should never underestimate the importance of their dictionaries having
to adhere to their identified functions. In this regard Tarp (2000: 198) says that to a greater or

point 000

Pronunciation (7) /paint/ «1)

Translate point into Spanish

NOUN

1 The tapered, sharp end of a tool, weapon, or other object.
‘the point of his dagger

+ More example sentences + Synonyms

1.1 Archoeology A pointed flake or blade, especially one that has been worked.

‘Four specimens appear te be products of failed attempts to create points from very thin
flakes.

1.2 Ballet
another term for pointe

Dressed in a tutu, she dances on point.

1.3 Boxing The tip of a person’s chin as a spot for a blow.

Andrews caught him on the point

Figure 2. Article of point in Lexico.com

lesser extent, everything in a dictionary is influenced by its functions. The functions must be
considered when designing the contents and form of a dictionary. Where either text production
or text reception is one of the functions of a bilingual dictionary the lexicographer should not
present the translation equivalents as stand-alone and isolated items. Additional items need to
be entered to indicate the typical syntactic environment of the word represented by the lemma
sign as well as the different translation equivalents. In Figure 3, a partial article from the Pharos
Junior Bilingual School Dictionary (= Pharos 2018), the comment on semantics contains three
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subcomments on semantics with each translation equivalent complemented by an example
sentence in both the source and the target language. These example sentences give the syntactic
environment, the so-called cotext of the lemma, and the different translation equivalents.

In the microstructure of a dictionary the pattern illustrations that display the combin-
ation of a word with other words also belong to the cotext (or syntactic-semantic context).
As indicated in Figure 1, we are distinguishing here between the local context at phrasal
level — the immediate environment of a word — and the context at sentence level — the elem-

kop H (kap) { keppe; koppie] selfstandige naamiwoord (soorinaem)
1 head # Hector dra 'n hoed op sy kap. Hector wears a hat on s head. SIN. hoof 2 head # Anc) hy het ‘n kap vir syfers

I. Dad always sits at the head of the table

Andy s good at maths because he has a head for figures. 3 head, fop ¢ P
SIN. hoof

Figure 3. Article of kop in Pharos.

ents or arguments to ensure at least the sentence grammaticality. In addition, a distinction is
made here between specific and non-specific local syntactic-semantic context. This is based
on the difference between valency complements (specific) versus circumstants or modifiers
(non-specific) (Engel 1996, 2004). It is a matter of a description of the predicate argument
structure or combinatory potential of a language unit. In this way we understand in the
example the {refreshing} smell of the {Spanish} oranges the of-phrase as a specific argu-
ment of the noun smell. The words (given in brackets) refreshing (with reference to smell),
and Spanish (with reference to oranges) are regarded as non-specific neighbouring words.
Likewise, one can also proceed at sentence level, for example: {Yesterday} Pedro and Juan
attended the council meeting {in the assembly hall}.

In this use of context, we are not only talking about syntactic context but also rather of
semantic context, because the syntactic structure is linked to the combinatory meaning (cf.
Engel 1996,2004). This syntactic-semantic interface allows the delimitation, understanding
or activation of the meaning of a lexical unit and to identify the meaning of a word in a
given situation — its syntactic-semantic context. To describe the combinatory meaning, two
levels of meaning must be considered (Engel 1996, 2004), namely the relational meaning
and the ontological meaning:

(a) The relational meaning determines the semantic relation of semantic roles. For example, the
noun stay has four semantic roles:
(1) semantic role 1: ‘to be in a certain place for a certain period of time’: the patient’s stay
(2) semantic role 2: ‘place where you stay for a certain period of time’: the stay in hospital
(3) semantic role 3: ‘a given period of time in which one is in a given place’: the stay
from Friday to Sunday
(4) semantic role 4: “Type of stay’: a business stay/a teaching stayla research stay.

(b) The ontological meaning is the inherent meaning of the lexical units which can perform a spe-
cific semantic role in a pattern structure. In dictionaries this information is evident from the
pattern illustrations, e.g., the stay of someone somewhere, and the example sentences. Where
the lemma represents a polysemous lexical item, the lexicographer has to indicate all the
senses — an ontology, but the supporting contextual and cotextual items will show the typical
environment in which a specific sense is activated, and the other senses neutralised. When
dealing with context, lexicographers acknowledge existing ontologies but also the need to
show how and where a specific sense, presented in a subcomment on semantics, applies.

The extent and granularity of the syntactic-semantic information at this level depend on the typ-
ology of the lexicographic resource itself. For example, a valency dictionary such as E-VALBU
presents a much more detailed description of the syntactic-semantic context than traditional
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explanatory dictionaries. In the illustration patterns from E-VALBU, for example jemand/etwas
fahrt irgendwohin’ (fahren 1) [someone/something travels somewhere], a pop-up window indi-
cates that jemand (someone) is a person in a vehicle [except aircraft] and etwas (something) is
a vehicle [except aircraft]. In other dictionaries it is shown differently on the user interface, but
they often do point it out (cf, Longman: https://www.ldoceonline.com/dictionary/travel). Apart
from this, the semantic information linked to syntactic schemes could play an important role in
lexicographic resources and should be accounted for in more dictionaries.

2.1.2. Dictionary-internal context, dictionary-external context and external dictionary
context

The use of the term context in lexicography, referring to both the pragmatic and the syn-
tactic environment, is not restricted to complementing items in dictionary articles. Items
like example sentences, collocations and glosses that are presented as microstructural items
reflect something of a dictionary-internal contextualization. Contrary to this process of
internally directed contextualisation lexicographic labels link the item at which it is ad-
dressed to the dictionary-external world — a different context. The context given in the
dictionary article helps the dictionary user to move from the linguistic expression in the
dictionary to the dictionary-external language use. It places the dictionary entry in its con-
text and as a form of lexicographic deixis (cf. Gouws 1988), it anchors the dictionary item
in the dictionary-external world. This anchoring could be achieved by the labels archae-
ology, ballet and boxing in Figure 2, the partial article from Lexico.com, or by means of an
item giving a pictorial illustration as seen in Figure 4, the article of the lemma tuba in the
Longman Dictionary of Contemporary English Online.

tuba
From Longman Dictionary of Contemporary English

Related topics: Music
tu-ba rtjube $ ‘twbe/ noun [countable] #) o)

a large metal musical instrument that ,’

consists of a curved tube with a wide i

opening that points straight up. It produces - =

very low sounds when you blow into it. ( ;,f;;;ﬁ
=

Figure 4. Tuba in the Longman Dictionary of Contemporary English Online.

This contextualization plays an important role in satisfying a text reception need of
the target user of the dictionary, because words occur in different contexts of use and can
convey different senses. The user finding a word in an actual situation of use can move
from that dictionary-external context to the dictionary article where the items giving the
context will assist him/her to find the required information in the lexicographic treatment
of a specific lemma, that is the microstructural items presented in the article from which the
user can retrieve the information he/she needs. As an example: when reading a newspaper
report on a ballet performance, the reader encounters a sentence like ‘during that scene she
was dancing on point’. The user who does not know the meaning of this use of the word
point experiences a problem in an extra-lexicographic environment. He/she then consults a
dictionary and moves from an actual situation in a dictionary-external context to the article
of the lemma point in the dictionary where they find a solution to the problem, because this
use of the word point is explained and labelled as belonging to the field of ballet (Figure 2).

Besides a dictionary-external context as explained in the preceding paragraph, lexicog-
raphers also have to make their users aware of another external context — a context provided
by reference sources beyond the boundaries of a specific single dictionary. As indicated in
Figure 1, this is the so-called external dictionary context. One of the results of the transition
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from printed to online dictionaries is that the scope of the term context exceeds the domain
of the individual dictionary articles as lexicographic texts and even goes beyond the dic-
tionary as a text compound (Kammerer and Wiegand 1998: 224). The online environment
can compel the lexicographer to negotiate parallel dictionary contexts and other outer con-
texts. Online dictionaries are often linked to other sources such as e-readers. E-readers, like
Kindle, are linked to one or more specific dictionaries. If a user wants to know the meaning
of a word found in a text on the e-reader he/she must click on the word and is then guided
from the text on the e-reader to an article in the linked dictionary where the specific word
is treated. According to Bothma and Gouws (2022) linking establishes a relation between
a word in an e-text and the specific lexicographic sources. The word is used in an outer
context and to assist the user in an optimal way the linking must be regarded as a context-
ualizing procedure. Consequently, a parallel context in the software of the e-reader and the
dictionary article is needed. This requires an updating of the software of the e-reader so that
the context of a specific word in an e-text can be interpreted and linked to the same context
in the dictionary article. When clicking on a word in a text read on the e-reader, an outer
context, the word and its specific context may be linked to the corresponding word and
context in the dictionary. This linking will enable the user to comprehend the specific sense
of the word. Increased contextualization procedures are needed on both dictionary-internal
and dictionary-external level. This can result in a word occurring in a text included in the
e-reader being linked to its specific sense in the dictionary. Here both the pragmatic and the
syntactic environments are important and this linking of a smart e-reader to a smart online
dictionary brings the comprehensive scope of context in lexicography to the fore.

Online dictionaries often no longer function as stand-alone products but, as search re-
gions, they can be part of a dictionary portal, a search domain. They can be linked to other
lexicographic sources in a search universe beyond the dictionary portal (cf. Gouws 2021:
6-7), e.g., the linking to other dictionaries in the DWDS.? They can also be linked to non-
lexicographic sources in a search universe beyond the dictionary portal (cf. Gouws 2021:
6-7), e.g., in the article of the lemma computer in dict cc where a click on the 7, the informa-
tion icon, opens the pop-up window in Figure 5 that allows the user access to sources like
Google and Wikipedia that are not part of a dictionary portal.

The dictionaries in the portal and the other sources to which the user has access con-
stitute further contexts that might be relevant to the user when consulting a specific dic-
tionary. They can be regarded as external dictionary sources.

3. Retrieving contextual information: a user perspective

A typical user (i.e., without (meta)lexicographic knowledge) can handle resources of dif-
ferent types for obtaining at least some context information from a monolingual and/or
bilingual perspective. These sources include:

1. A variety of (electronic) dictionaries, with or without multimedia elements, as well
as interactive dictionaries like Visuwords. Learner’s dictionaries can be used to con-
sult different types of local context (semantic, syntactic, pragmatic, etc.; see Section
2.1.1.), although the valency dictionaries (VALBU 2004; Herbst et al. 2004; Portlex
2018) and dictionaries of collocations (REDES 2004; DICE 2004) seem to be the
most useful ones for this purpose.

2. Corpus analysis tools, such as OWID** and a Corpus for language learning, such
as SKELL (with information about word sketch, similar words and examples), that
provide information about the syntagmatic context in a simpler way than general
corpora.

3. Machine translation engines and tools, such as Google Translate or Deepl. Deepl,
for example, makes it possible to access paradigmatically related words during
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Deutsch-Englisch-Ubersetzung tr. computer

di Ctl CC ‘Comp”ter Suche a6l

Deutsch-Englis Virterbuch |DE <> EN V| Optionen | Tipps | FAQ | Abkiirzungen

Figu

A|B|CIDI|E|F|GIH[IIJIKILIMINIOIPIQIRIS|TIUIVIWIX|YI|Z Eng

Englisch « Deutsch

» Burin

NOUN der Computer | die Computer
VERB etw. auf dem Rechner/ Computer haben | hatte
edit  NOUN a computer | computers etw. auf dem Rechner/ Computer/  etw. auf
dem Rechner/ Computer hatte | etw. auf dem
Rechner/ Computer gehabt

computer {adj} [atir ] Computer- 10
- ntre, operation, Maaiel Rechen- [z B. Zentrum, Operation, Geschwindigkeit,
Sprachausgabe x Technik, Werk]
Rickubersetzung uster, family, S5 Rechner- [Computer-] [z. B. Verbund, Familie, Installation,
Korrektur vorschlagen Leistung]
SRR [Br] im Computer erstellt
Tt e [Br] in den Computer eingespeist
im Computer erstellt
| Google per Computer erstellt
Ul Wikipedia [0 vom Computer errechnet
wiktioriary vom Computer erstslit
(8] Leo in den Computer eingespeist
2 PONS huipment, giant] Computer- [z B. Zubehsr, Riese]
8} Langenscheidt
(L1 Merriamvebster auf Computer umstellen
|| TheFreeDictionary elw. auf den Computer Ubertragen

re 5. Computerin dict cc

the process of translation. These words might be more appropriate in the sen-
tence or local context than the ones proposed by the automatic translator, but
the user must rely on his/her own intuition and knowledge to select the right one.
Reading and writing assistants. Reading and writing assistants aim to support com-
prehension and production tasks. Usually by clicking or touching, the user gets access
to more information on a specific word from the integrated dictionaries (for more
information, see Gouws and Tarp 2019; Bothma and Prinsloo 2013). An example of
a comprehension assistant or reading assistant is Glosser. Writing assistants should
predict the next word in the sentence — the syntagmatic context. An example of this
is the text-editing tool CollocAid (Frankenberg et al. 2019), that provides the con-
ventionally used collocations in English texts. In some cases, the assistant is organ-
ized to offer equivalents and to provide access to dictionary information about the
suggested word. Using more recent tools, it is possible to obtain not only a suggested
completion of the next word, but also a selection of possible equivalents in the target
language (Fuertes-Olivera and Tarp 2020: 266; Figure 6).
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My wife is

believed
better
because
below
best
becoming
between
beyond
behind

Dominguez and Gouws

My wife is |iﬂ

cute
handsome
border
adorable
darling
bonny
peachy
dinky
comely

Figure 6. L2-word completions and L2 equivalents from Fuertes-Olivera and Tarp (2020).

5. There are also tools and programs that automatically generate various text types
(Nallapati et al. 2016; Sordoni et al. 2015), literary sentences (Moreno Jiménez et al.

2020), texts from images and vice

versa (Otter et al. 2020) and, in some cases, jokes,

poems or stories, almost without input (Roemmele 2016). The text production robots
can also automatically create a text from a reduced number of words. This means that
these robots start from a given context or from a reduced number of words in order to
create a text or to complete a message following statistical rules. Some examples are
Inferkit (Figure 7) or Saasbook (Figure 8) (for more information, see Simonsen 2020).

InferKit vewo

Generate Options
Learn more in the docs.

Length to generate @
- 200

[ Startatbeginning @

Advanced Settings »

Figure 7. Inferkit

Sassbook AI Writer: Powerful Al Text
Generator For Original Content

.

=

[Optional]What do you want to write about?
LANGUAGE

Your prompt:

Linguistics is a science that deals with the study of lanquage

@ Configure Al text generation:

£ Creativity:
= Candidate generations:

I Words per generation:

Figure 8. Saasbook

The child is ill

He needs to be surrounded by loving family, not abandened to an

Again, this is going against the grain.

However, | will

Generate Text X &

Generate unique text content with the Al content
generator now!

Supply prompts in the style you desire; the Al writer will follow it.

Article Generated by the Al Writer:

Linguistics is a science that deals with the study of language . It is concerned with how people talk
about and think about werds and other symbols. A linguist must leam all the phonemes and syllables in
the language of the persan he is studying. To understand the significance of a word, a lingu

Lingu 4 anguage . It is
talk about and think ab A lingaist il
and syllables in the language

word, a lingu
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The user’s approach to these resources and the others mentioned above, such as diction-
aries or corpora, is different: in the case of robots, there is neither a concrete user’s query
nor a query hypothesis, beyond getting texts generated automatically from a given context.
The handling of the dictionary always implies a specific search query (Kithn 1989: 115).

Let us now return to our starting point, namely the use of dictionaries and portals to
retrieve relevant information regarding specific subject matter. Dictionaries are used for
punctual consultation and there are two participant roles, two agents, that are significant
during a dictionary consultation. The active participant is the user looking for a solution
to a specific lexicographic problem. This user needs to retrieve information from the data
available in a dictionary or tool. This implies that the dictionary that provides the specific
data should be regarded as the other role player. In dictionaries and other tools, items re-
flecting the syntactic and/or pragmatic environment of a given linguistic expression play a
significant contextualization role, that is to provide solutions to users’ information needs
directly in the situation or context where these needs occur (cf. Tarp and Gouws 2019:
250). Consequently, data should be presented in such a way that the intended target user
can achieve a successful dictionary consultation process and retrieve the information that
satisfies the need that prompted that consultation procedure.*

When planning and compiling dictionaries, lexicographers have to negotiate the lex-
icographic needs and the reference skills of their intended target users. Dictionary articles
must contain the contextual items their users need to achieve a successful dictionary con-
sultation. A lexicographer should not rely on the linguistic knowledge and intuition of the
dictionary user and should rather err on the side of too much than too little. Consequently,
items in dictionaries need to be accompanied by additional items that can enable successful
contextualization, according to Tarp and Gouws (2019: 251) ‘to provide solutions to users’
information needs directly in the situation or context where these needs occur’

A dictionary which successfully deals with this issue is the Valenzlexikon Deutsch-
Spanisch (cf. Dominguez et al. 2017). As shown in Figure 9, the article provides the meaning

B FAHREN IR
ir = besuchen, gehen, fliegen
Stammformen: wie fahren 1 va, fue, ha ido
meaning {Bedeutung: *sich mit einem Fahrzeug an *sich an einen bestimmten Ort begeben’
descrigtion einen bestimmten Ort begeben’
Wortbildung  wie faliren 1 ida
Satzbauplan: sub (dir)
Semantik: sub: AGT'mut; humobj sub: AGT'mut; hum zool obj ontological
[Fahrzeug] [Fahrzeug] description
" peT— dir:  LOCdir; obj (Raum) dir: LOCdir; obj (Raum)
specific local I's S

SRR AL st S iyt v i e non-specific local
contexts (brackets) v Str 7 (ins’ St syntactic-semantic

syntactic-semantic * 777777 +-—Hubert feilwt {mit der)\-, 777777 = Hubert va [en tragvia] (al estadio, :

il i {_Fahr mal (nach Hiuse)! {Vete yerids (parasusiy A0 s
SonEna Er fulr [240 Kilometer pro Egon iba [a 240 kilémetros por brackets)
guiadance : ; i

Stunde]. horall”" B
Passiv:  generell .
Jet=t wird gefahren! @ dhora vamos!

\=In einigen Fillen kann auch irse
realisiert werden. Jr und irse sind
aber nicht immer austauschbar.
Ir  vermittelt die  Bedeutung
»Moverse o dirigirse hacia un lugar”
/,sich an einen Ort begeben oder
%tﬁts::‘:; richten und kann den Ausgangs-
guiadance punkt nur in Kombination mit einem
Ziel/einer Hinrichtung ausdriicken.
Irse vermittelt die Bedeutung ,einen
Ort verlassen’, daher kann mit
diesem Verb ein Ausgangspunkt der
Fortbewegung ohne weitere direktive
Ergiéinzungen ausgedriickt werden.

Figure 9. Context information levels in the microstructure
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description and the ontological features from a contrastive perspective, as well as examples
and glosses as contextual guidance (see 2.2.1.). This article also presents a contrastive way
to illustrate the syntactic-semantic local context of the lemmas. The specific and non-specific
local context are also indicated in the examples in both languages.

Besides the importance of providing detailed information in the dictionary from a quality
standpoint, the users in-actu demand this information (cf. Miuller-Spitzer et al. 2018;
Dominguez et al. 2014). Miiller-Spitzer et al. (2018) also demonstrate that users choose
the tool according to the number of units they intend to consult: they prefer the dictionary
for simple queries (a lexeme), whereas for more complex queries (collocations, phrases
and even sentences) they choose machine translation programs, which work much better,
if more context is available. This indicates that the dictionaries are not meeting their needs
when embarking on complex queries.

4. Capturing and generating contextual data: a lexicographical
perspective

In the previous sections we have illustrated the use of context in the lexicographic framework
at three different levels and have provided examples from different tools. We will now intro-
duce some considerations on the context at the microstructural level of a dictionary, that
is the level of syntactic-semantic local context (2.1.1.). The main question arises as to how
and from what sources lexicographers obtain enough representative, prototypical data for
drawing conclusions about linguistic performance. A further question is who systematizes
and incorporates these data into different types of dictionaries and platforms, so that these
data become comprehensible for the users. Section 4.1. presents methods and tools available
for (automatic) extraction of the syntactic-semantic environment, as well as the advantages
and disadvantages of some tools for determining the argument pattern (part of the local
context) of a lexical unit. In Section 4.2. we will focus on prototypes for generating local
contextual data, specifically the syntactic-semantic argument patterns and their examples.

4.1. Overview of sources and methods for data acquisition for
lexicographical purposes

Various types of resources are available for observing and extracting local contextual data
at microstructural level and finally for supporting the building process of lexicographic
resources:

1. Dictionaries, especially those which describe the local syntactic-semantic context of
different word classes, such as valency dictionaries and dictionaries of collocations
(see Section 3).

2. Corpus tools, corpora and lexical resources: A wide variety of tools for data gath-
ering and analysis are available. Sketch Engine is an example of a corpus analysis
tool; the BNC, CORGA and CREA, among others, are examples of corpora. They
offer different methods and possibilities for extracting information according to sev-
eral parameters. Since many corpora are not annotated with semantic labels (neither
argument roles nor ontological features; see Section 2.1.1.), the obtained syntactic ar-
gument pattern is not linked to its underlying semantics, and therefore the establish-
ment of the syntactic-semantic interface is more laborious, especially in developing
valency-based resources. There are some exceptions, such as the lexical resources
PDEV, Verbario, PropBank, NomBank and the Ancora-Corpora.

3. Lexical Databases and online lexicons: WordNet, FrameNet or Ecolexicon are well-
known examples. There are also lexicons available that only describe certain word
classes according to their semantic-syntactic linking behaviour, such as VerbNet or
VerbAtlas.
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4. It is also possible to retrieve data from different resources, such as multilingual se-
mantic networks (for example, the multilingual encyclopaedic dictionary BabelNet),
or from collaborative open-source resources (for example, the multilingual web-
based encyclopaedia Wikipedia, or Wiktionary).

5. Generators for lexicographical purposes: Generators are expected to provide mean-
ingful chunks or whole documents (see Section 4.2.), so there is a natural close
connection with NLP, NLG and Al, but also with semantics and lexicography (Trap-
Jensen 2018; Wanner 2013; Simonsen 2020). Currently different publications and
other research outputs deal with the automatic generation of lexicographic content,
for example dictionaries (Bardanca 2020; Kabashi 2018), lexicographic articles
(Geyken et al. 2017) or dictionary components (the examples in Kosem et al. 2019).

In the last decades, machine learning strategies based on neural networks, statistical lan-
guage modelling (such as the N-gram models) and other neural language models and ap-
proaches (such as deep learning models), have revolutionized the field of NLP (Peters et al.
2018; Li et al. 2021) and consequently, directly affected different lexicographical working
phases. In particular, we are talking about different predictive methods for (statistical) lan-
guage modelling and representation, based on different kinds of word embeddings® for
word prediction. By means of these predictive techniques lexical relations can be repre-
sented and encoded. In other words, they enable the capturing of semantic knowledge, as is
the case with Word2vec (Mikolov et al. 2013) or fastText (Bojanowski et al. 2017)°.

Word2vec (Mikolov et al. 2013) generates contextualized vector representations of a
word and draws on a two-level Recurrent Neural Network. When combined with the dis-
tributed representation technique CBOW, it tries to predict which word is more appropriate
for a specific context (Bardanca 2020), that is, which word frequently fills a slot. It provides
the (re)production of the probable distribution of words and hence predicts the contextual
framework of a word - understood here in a syntagmatic sense. Data are thus obtained fol-
lowing a semantic-distributional filtering in the sense of Engel (2004: 188) or Firth (1957:
11). Firth has pointed out that ‘the meaning of a word is always contextual, and no study of
meaning apart from context can be taken seriously’ (Firth 1935: 37). With the help of these
techniques one can filter out the most frequent local contexts, e.g., in the case of the noun
stay The patient’s stay in hospital as opposed to The patient’s stay in the hotel. An example
of their implementation is shown in Figure 10.
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DEREKO-2021-1
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0997 0740 17194 6.607e-4 7435e-S siBlichen 7630 992 1926 28.59 0341 322 590 0.00 647 beibiender
0997 0456 17W9e-4 467de-s 666165 sibliche 22 17.60 2697 0288 369 574 0.00 664 iiblen
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Figure 10. Syntagmatic combinatory potential of Geruch from Derekovecs.
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A further application of Word2vec links to Harris’s postulate (1954) on the similar meaning
of words that occur in the same contexts (understood here in the distributional sense). A pos-
sible representation of this approach, applying Word2vec, is shown in Figure 11.7
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Figure 11. Similar words to Geruch from Derekovecs

Today there already are neural language models based on word embeddings that aim to
describe the sentence context (Peters et al. 2018). The scientific literature highlights the ne-
cessity of capturing and modelling the word-external context — the situational context — to
ensure the production of coherent utterances (Bender and Koller 2020), as new studies are
already doing (Li et al. 2021; Loureiro et al. 2021). How to produce syntagmatic and para-
digmatic local context is analysed in Section 4.2.

All the resources mentioned so far already help lexicographers to determine the
co-occurrence units on the paradigmatic and syntagmatic axis. As far as corpora in general,
it is worth pointing out that they show limitations for establishing syntactic-semantic argu-
ment patterns, i.e., the specific and non-specific context of a lexical unit (see Section 2.2.1.).
For developing a valency resource, the data required for establishing the local context
cannot be based only on statistically filtered results, since one must discriminate between
specific and non-specific argument units.® Thus, for example, a CQL query in Sketch Engine
for compounds with the German noun Frage (question) already yields in the top ten a set of
lemmas which does not fulfil the purpose for which the query was originally executed’: We
are not looking for compounds of Frage that may belong to the same semantic field, but we
need data about compounds of Frage with a first element performing a specific complement.
The first elements of compounds cannot be filtered according to semantic roles, as is the
case in Anfangerfrage (a question of a beginner), Priifungsfrage (an examination question)
or Preisfrage (a question regarding the price).

Furthermore, some surface realizations do not perform the function of a valency comple-
ment, for example: the results from the CQL query for the German noun Video in combination
with a nominal phrase in genitive cases. The following examples, in this order, show some of
the most common occurrences Video +Tag (video +day), Video + Woche (video +week), Video
+ Jahr (video +year), but none can be considered as a specific argument of the noun Video.
This implies that, although it is possible to retrieve the patterns and the combinatory potential
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of the search term with the WordSketch option, the data collected may not always be appro-
priate to be included in the lexicographic resource we are developing, as is the case here, since
we are looking for the specific valency context. It further reveals that statistically measurable
data extracted from corpora are not always enough for the linking of meanings, valency ar-
gument patterns and surface realizations. The use of word embeddings also does not allow a
direct integration of the contextual results in a (valency) dictionary. For example, in the case
of adjectives (see Figure 11), the collocational data gathered with Derekovecs' are of great
value, but they do not give any help in delimiting the units according to valency criteria.

All the resources mentioned above have one central feature in common: they show how
words are used in actual texts based on corpora. Therefore, on the one hand, we need re-
sources that provide information on the combinatory potential of lexical units and their
meanings. On the other hand, collecting data is essential for lexicography, but often the
gathered data are not appropriate enough for the resource to be developed. Semi-automatic
context generation is another approach that can be explored for this purpose.

4.2. Generating the syntactic-semantic context for lexicographical purposes

Data about the semantic and syntactic local context, as well as the sentence context are
key elements for identifying meanings and argument patterns. But until recently there were
no resources to generate the predicate argument structure, the combinatory potential of
a lexical unit as well as examples. To fill this gap, a set of prototypes — Xera, XeraWord,
Combinatoria and CombiContext — have been developed. All three simulators describe 60
valency nouns in German, French and Spanish.

The prototype Xera provides monolingual argument patterns with examples;
Combinatoria provides bi-argumental patterns and their examples and the newest gen-
erator — CombiContext — offers the argument interaction at sentence level. The estab-
lishment of argument patterns'', a semantic description of the arguments (semantic roles
and ontological features; see Section 2.2.1.) and the description of the surface realiza-
tion are common to all generators. From a methodological and theoretical point of view,
CombiContext draws on the previous generators and predictive methods, such as fastText
models (see Section 4.1.), and on custom-designed tools, but, obviously, the database has
been enriched with verbs and more and new contextual data, in particular adjectives (per-
forming no valency arguments) and adverbs.!> These prototypes set the stage for the de-
velopment of interactive, dynamic, user-oriented, and more automatic lexicographic tools,
because they automatically produce argument patterns and their examples according to
syntactic-semantic pre-selection criteria established by the user. They make it possible to
observe which lexical candidates of a semantic class may (or may not) fill a valency slot
or be part of the argument pattern within a specific context (see Figure 1), i.e., the specific
context. The generators also offer the non-specific context at phrasal and sentence level.

In its design, the main question was how to encode and generate linguistically and com-
putationally the local context of the noun phrase', and how to recreate and generate the
sentence context'*. For developing the generators, the MultiComb research group follows
the proposals of the valency grammar and lexicography of Ulrich Engel (1996, 2004).
Consequently, the type of information stored and provided is largely predetermined by
the core theory in question. The simulators rely not only on valency and combinatory
meaning (Engel 2004), but also on semantic approaches, such as lexical functions (Mel’¢uk
2015) and on a new prototype concept (Dominguez 2021). The methodological approach
also combines corpus analysis, co-occurrence databases and semantic networks such as
WordNet, natural language processing tasks (information retrieval and extraction, semantic
similarity measures using predictive methods such as Word2vec), automatic generation as
well as automatic translation of lexical packages (Dominguez et al. 2021). Applying NLP
and NLG procedures, often handling self-designed tools (Dominguez et al. 2019), the simu-
lators can map abstract structures onto linguistic surface structures.'
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As mentioned before, two types of contexts (see 2.1.1.) can be automatically generated
in the framework of this prototypes: the specific local syntactic-semantic context and the
non-specific local syntactic-semantic context at phrasal level and sentence level (see Figure
15). Once the user has applied her/his search filter, a list is displayed with all the possible
combinations that align with the already selected filter. The following is an example for the
German noun Aufenthalt with its specific local context from the tool Combinatoria (see also
Figure 12):

(5) Der Aufenthalt des Patienten im Krankenhaus
[The patient’s stay in hospital]

(6) Der Aufenthalt der Gastarbeiter in Frankreich
[The stay of the guest workers in France]

(7)  Der Aufenthalt der Familie in Aachen
[The family’s stay in Aachen]

(8) Der Aufenbalt in Berlin von Freitag bis Sonntag
[The stay in Berlin from Friday to Sunday]

(9) Der Forschungsaufenhalt der Dozentin
[The research stay of the lecturer]

In the user interface the specific combination of valency arguments at phrasal level can be
selected following an ontological filter. The user chooses first the information that should
appear in the first position after the valency noun in the nominal phrase and then the infor-
mation for the second position— in Figure 12 {human profession educational} as the element
appearing first and {buildings educational} as the second element.

° S:;elchw?p_al .\d:om_a y nicleo o Seleccionar complementos de la frase y generar

Las requieren dos El siguiente filtro permite buscar al i a de las estructuras.
L JRs ‘ o o
o Filtrado final o Filtrado final
AGENTE ACTO NEGATIVO CARGO ORGANIZACION EDUCATIVA TIPO GENERAL

CONDICION HUMANA DESPLAZAMIENTO

CONDICION HUMANA EDUCACION

CONDICION HUMANA JURISPRUDENCIA

CONDICION HUMANA MEDICINA FAMILIA
GENERAL GRUPO O COLECTIVO GENERAL

NOMBRE PROPIO ORIGEN

PERSONAJE HISTORICO NOMBRE PROPIO

PROFESION EDUCACION

Figure 12. Selection of bi-argumental pattern in Combinatoria

Then the tool displays a bi-argumental combination. By clicking on it a list of randomly
generated examples appears (Figure 13), that meets the research criteria and can be ex-
ported in JSON and CSV formats.
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ejemplo complementol complemento2

der Aufenthalt des Dozenten an den Akademien animado humano profesién educacion lugar construccién organizacion educativa

frases generadas

Der Aufenthalt des Gastprofessors an der Vorschule

Der A der an den Uni

Der Aufenthalt des p anden Priv
Der Aufenthalt des Gastprofessors an der Sprachschule

Der Aufenthalt des Englischlehrers an den Mittelschulen

Der Aufenthalt des Dozenten an den Oberschulen

Der Aufenthalt der Erzieherin an den Hochschulen

Der der Engli i an der Uni

Der Aufenthalt des Dozenten an der Privatschule

Der Aufenthalt der Erzieherinnen an den Hochschulen

Der des i an der V¢

Der der Engli in an der Pri

Der Aufenthalt der Akademikerinnen an den Privatschulen

Der Aufenthalt der Akademikerin an der Gastuniversitat

Der A der iker an der

Der Aufenthalt der Erzieherin an den Oberschulen

Der A des Gastpr an den Hi
Der A des pi anden
Der der Engli erin an den Grundschul

Figure 13. Randomly generated examples in Combinatoria

Currently Combinatoria offers more than 20 600 bi-argumental syntactic structures with
their examples, which implies an average of 343 combined syntactic-semantic structures
per noun. The examples for the syntactic-semantic structures can be generated ad libitum.
This is because different semantic classes are associated with each syntactic argument and
because each semantic class consists of several lexical candidates. An example of this is
shown in Table 1, that provides information about some semantic classes and their lexical
units connected to the argument ND: Location (see also Figure 14).

To achieve this specific variability of context, the prototyping phase also is essential: As
it is known, the predicate conditions the semantic roles, their interactions, and the onto-
logical meaning (see Section 2.1.1.). Therefore, it is necessary to get and prototype a list of
adequate, prototypical lexical candidates (Dominguez 2021) or a specific lexicon that fits
into the concrete valency slot.'® This phase is carried out on two levels:

(a) After debugging, the data from Sketch Engine prototypical lexical candidates should be iden-
tified and classified as specific slot fillers. Their description relies on a custom-tailored ontol-
ogy' (Figure 14).

(b) The establishment of specific semantic classes for filling a specific valency slot, as it is shown
in Table 1. In this way, the semantic-ontological combinatory preferences and restrictions of
each valency argument and the different surface realizations can be captured.
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Table 1. Example for the syntactic-semantic argument Location and some semantic classes.

German noun: Aufenthalt semantic classes example

[{proper names of countries}  Deutschland
[Germany]
[determiner + {adjective} + noun + in + Jcities) Berlin
argument: “location’] [Berlin]
1territories} Schlesien
[Silesia]
{proper names of island} Kuba
[Cuba]
[determiner + {adjective} + noun + auf +
{landscape} der Berg

argument: “location’]
[the mountain]

[Tlandscape aquatic} die Osfsee
[the Baltic Sea]

{buildings educational} die Universitat

[determiner + {adjective} + noun + an + [the University]

determiner in dative + argument:

Wterritory part} die Grenze
[the border]

“location’]

-{proper names of countries}  die Schweiz
[Switzerland]

[determiner + {adjective} + noun + in + {buildings jurisprudence} das Gefédngnis
determiner in dative + argument: [the prison]

“location’] '{buildings medicine} das
Krankenhaus
[the hospital]
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general O 'é;’.‘,ﬁ‘,‘:
Moncayo
paisaje O nombre propio O 8 séh:r:y
general O {;090
acudtico O
nombre propio O miaﬂroMueno
ooro cocina
habitacion O habitacion
ventana
parte O 8 puerta
catedral
construccion O ot - 9 =
3 hospital
medicina O 8 clinica
A 4 carcel
- O jurisprudencia O 8 juzgado
. empresa
empresarial O 8 aggu:ia
domiciio O e
i escuela
educacion O 8 instituto
general O 8 p?.géﬂ
\ O . calle
lugar via O avenida
e O o O O e
poblacién O O 8 canal
canal tlnel
Z o Berlin
ciudad O nombre propio O Paris
pais. O nombre propio O gﬁlllll]ﬂ
aldea
general O region
Islas Cies
a O 8 Antilas
B, " zona
tenitorio O area O sector
centro
parte O 8 alrededores
nombre propio O 8 gﬁ’éﬁgﬂ
2 norte.
punto cardinal O 8 sur
virtual O 8 ﬁmok

Figure 14. Partial screenshot of the Ontologia léxica

The possibility of generating data ad libitum also involves the methodological procedure
of lexical data expansion and translation. The prototypes resort to the lexical content col-
lected in the different WordNet ontologies. In this way it is possible to extract a collection
of lexical candidates on the paradigmatic axis, which share their semantic characteristics
with the lexical-semantic prototypes that we take as a starting point. As an example: In
the case of the semantic class {buildings accommodation} in the mono-argumental struc-
ture [determiner + {adjective} + Aufenthalt + in+ determiner in dative + argument: ‘loca-
tion’] this expansion procedure enables the extraction of further lexical candidates, e.g.,
der Aufenthalt im Hotel | in der Gaststdtte | in der Pension| in dem Ferienhaus | in der
Jugendherberge | in dem Luxushotel | in dem Gasthaus. This methodological phase is es-
sential, because the output variability is a quality factor for evaluating language generators
(Hashimoto et al. 2019). It is also important from other points of view: semantic variability
of a word’s contexts positively influences the learning of the word (Brendan et al. 2016),
language learners value examples positively (Dziemianko 2012) and it is acknowledged
that more examples help learning (Frankenberg 2015).

Since human communication does not usually take place in phrases, but in the form
of sentences (or enunciations), the new generator CombiContext recreates the most
frequent sentence contexts in which the valency nouns usually appear.'® This is shown
in Table 2.
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Table 2. Verbal structures

copulative structure Der Aufenthalt der Truppen an der Grenze ist notwendig.
[The stay of the troops at the border is necessary]
intransitive structure Nach einen zweimonatigen Aufenthalt in Deutschland

kebrt er zuriick.
[He returns after a two-month stay in Germany]

transitive structure Peter plant einen Aufenthalt von Mdrz bis Juli in den USA.
[Peter plans to stay in the USA from March to July]

prepositional structure Er berichtet von dem Forschungsaufenhalt in
Deutschland.

[He reports on the research stay in Germany]

at phrasal level I at sentence level

[ specific local syntactic-semantic context ]

Xera [ i + iner in genitive + CombiContext [“Arg N+ verb + iner in acusative + N4 +in
argument NG”] + determiner in dative + argument ND"]
Der Aufenthalt des Patienten Marie plant einen Urlaubsaufenthalt in den USA.

C [ iner + + iner in genitive +
argument NG + in + determiner in dativ + argument ND"]
Der Aufenthalt des Patienten im Krankenhaus

[ pecific local sy i ic context ]

Xera [ + {adjective} + Aufenthalt + iner in CombiContext  [“{seit + noun} + verb + Argument N + determiner in acusative +
genitive + argument NG”] djective} + N4+Aufenthalt + {mit + d in dative + noun}
Der {lange} Aufenthalt des Patienten +in + determiner in dative + argument ND"]

C [ iner + Aufenthalt + iner in genitive + {Seit Monaten} plant Marie einen {langen} Urlaubsaufenthalt {mit
argument NG + in + determiner in dativ + argument ND"] threr Familie} tn den USA.
Der {geplante} Aufenthalt des Patienten im Krankenhaus

Figure 15. Examples of context information in the prototypes.

Currently CombiContext offers approximately 90 000 sentence pattern structures of this
nature. The examples and argument combinations can again be generated ad libitum, as
previously explained for the nominal phrase.

Figure 15 also shows that the generation levels of the wider syntagmatic and paradig-
matic context - the non-specific syntactic-semantic context at phrasal and sentence level- is
also possible with these tools.

The non-specific local context at phrasal level includes for example non-specific adjec-
tives, that are not essential to ensure the grammaticality of the generated phrase, they are
thus welcome for humanizing the automatically generated results. For example:

(10) der {geplante | norwendige | erste | regelmdissige...} Aufenthalt der Dozentin in Deutschland
[the {planned/ necessary/ first/ regular...} stay of the lecturer in Germany]

At sentence level the generators enable the presentation of non-specific context, such as the
following information in brackets:

(11) {Seit Monaten/Jahren/Mdrz} plant sie einen Urlaubsaufenthalt {mit ibrer Familie/mit
ihren Freunden/mit der Schule} in den USA.
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[She plans {since months/since years/since March} a holiday szay {with her family/her
friends/the school} in the USA.]

In summary, the data produced by the generators can have many applications, e.g., these
tools could be used in the teaching of foreign languages because the specific context and
distribution of words are displayed in the user interface. The user can therefore retrieve
information on structural patterns (within information on complements and their case gov-
ernment), but also on the semantic classes and lexical candidates that can fit into a valency
slot. In addition, these tools could also be used as independent and stand-alone valency
dictionaries or be integrated into learning apps. The syntactic-semantically annotated data
as well as examples could also be integrated into other platforms.

5. Conclusion

This article reviews different approaches to the concept of context in the field of lexi-
cography. Firstly, this concept has been defined from a metalexicographical perspective,
pointing out differences with other concepts such as cotext, contextualization, dictionary-
internal and -external context. Its presentation in different types of resources has also been
addressed. Secondly, an overview of different tools for context data acquisition, namely
the local syntactic-semantic context, has been provided. Finally, the paper focuses on new
tools created for the automatic generation of syntactic-semantic argument patterns — the
local environment of words - and their examples. The tools presented for the local context
generation as well as sentence generation are based on a new methodological approach
that can be applied for studying other languages and designing new resource types. A good
example of further applications is the usability of the paradigmatic lexical packages, that
become more granular, turning into the so called classes d’objets (Gross 2008). Because
they are being codified using open standards, they can be integrated and re-used in other
tools. Some explorative research has yielded promising results concerning the application of
the generator’s data combined with lexical functions for disambiguating meanings (Lopez
Iglesias 2020).

In the field of language learning the semantic-conceptual organization of the vocabulary
in Combinatoria or the formal access in Xera and CombiContext, as well as the variety of
examples enable a way to systematically acquire the combinatory potential of a word and
to avoid errors, which are common amongst learners in a production situation (cf. Nied
2014; Muller-Spitzer et al. 2018; Gao and Liu 2020). This cannot be underestimated for
developing future studies on the local context.
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Notes

1 The main types of lexicographic functions are the communication functions (text reception, text pro-
duction and translation) and the cognitive function.

2 In this paper the way in which the terms context and cotext is used in lexicography is acknowledged,
but this terminological distinction will not always be maintained. The term context is often used in a
more comprehensive way to include both context and cotext, as identified in metalexicography.
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3 For example: Deutsches Worterbuch (YDWB), Deutsches Worterbuch, Neubearbeitung (*DWB),
Worterbuch der deutschen Gegenwartssprache (WDG), etc.

4 Therefore, many studies underline that the users of lexicographic tools demand an individualized and
fast feedback to their query - simple and fast queries, as well as individualized and concrete data ac-
quisition (Spohr 20115 see also Villa Vigogni Thesis, Nr. 11).

5 Word embedding is a technique within natural language processing that allocates a vector to each
word. Semantic information is stored in the vectors, and it is possible, to associate or not associate a
vector (word) with other vectors by means of the grammatical context. By applying this technique, we
can obtain information about the semantic similarity of words. For example:model.wv.most_similar_
cosmul (positive=[‘woman’, ‘king’], negative=[‘man’]):[(‘prince’, 0.9849334359169006), (‘queen’,
0.9684107899665833), (‘princess’, 0.9518582820892334), (‘bishop’, 0.9380313158035278), (‘duke’,
0.9368391633033752), (‘duchess’,0.9353090524673462), (‘victoria’,0.920809805393219), (‘mary’,
0.9180552363395691), (‘mayor’, 0.912704348564148), (‘prussia’, 0.9100297093391418)|Retrieved
from: https://www.depends-on-the-definition.com/guide-to-word-vectors-with-gensim-and-keras/

6 FastText allows the representation of words not found in the training data and by optimizing
Word2 Vec’s algorithm to work on subword elements.

7 In this case one can detect the similarity of the German words Geruch (1.000), Duft (0.850), Gestank
(0.797) and Odeur (0.787).

8 The first ones are necessary to ensure the grammaticality of the message. The non-specific ones are
relevant from a communicative and informative point of view, but not from the grammatical accuracy/
correction. This is the well-known classification of complements versus circumstants (or modifiers at
phrasal level).

9 This is the case with compounds such as Anfrage (Frequency: 311543), Nachfrage (201651), Umfrage
(136169) or infrage (31876). For further details, see the CQL query:

10 Derekovecs is explained as follows on the website of the Leibniz Institut fiir Deutsche Sprache:
‘DeReKoVecs serves for investigating and comparing of measurements, dimension reduction proced-
ures, visualizations etc., to track down detailed paradigmatic and syntagmatic relations between words
based on their use in very large corpora such as the German Reference Corpus DeReKo (Kupietz et al.
2010)’. (From: http://corpora.ids-mannheim.de/openlab/derekovecs/)

11 For this purpose, the simulators rely firstly on the multilingual valency dictionary Portlex (2018) and
on frequency and combinatory data from Sketch Engine. After data compiling, the specific valency ar-
gument within their relational meaning (Engel 2004) and their surface realizations are analyzed and
annotated. Some data are debugged according to valency criteria (see some difficulties presented in 3.2.).

12 For achieving sentence-capable lexical packages, an open-source corpus, namely Wikipedia, was
parsed, and a text chunker and a PoS (Part of Speech) tagger were developed. At the current stage, all
data were obtained from Wikipedia text-only dumps (Dominguez et al. 2021).

13 i.e. the active valency or the slots that a noun head opens.

14 i.e. the passive valency of the noun, its relation to other higher units in the dependency hierarchy.

15 For a detailed description of the methodological approaches and the tools used in the development of
the language generators see Dominguez et al. (2019) and Dominguez et al. (2021).

16 This is no less relevant, since we know that there are restrictions and preferences. For example, with
the verb essen (to eat) the subject performing the agent role can be a human, but never an animal. On
the contrary, in the case of the verb fressen (to eat) in the non-metaphorical sense the agent slot is to
be filled by an animal.

17 For the development of the ontology the starting point was the inventory of ontological features of va-
lency grammar and lexicography (Engel 2004) and the WordNet ontologies, of which the synsets are
associated with semantic-cognitive features. For a detailed description the categorial features of the
valency inventory turned out to be insufficient, because they only allow the identification of general
categories or classes (e.g., (human}, {object}, etc.). The granularity of the ontology depends on the need
to describe in greater or lesser detail the ontological units that can fill a specific valency slot.

18 It concerns the description of the passive noun valency.
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