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A Re-Examination of the Lemma through Digital and Functional Lenses

Abstract

The lemma is one of the core terms in lexicography. It is the lexicographical item that users of paper dictionaries
normally utilise to look for the dictionary article that can help them satisfy their information need, and lexicographers
consider the lemma an essential and indispensable part of a lexicographical tool. However, as new technologies are
continuously being developed and many dictionaries (or lexicographical data) are incorporated into other kinds of
digital tools, e.g. writing software and e-readers, it is necessary to re-examine the notion of lemma because these
changes have consequences for the definition of this term. Furthermore, research into the operative function — one of
the main functions in the lexicographical function theory — has shown that the lemma should not only be associated with
words, but also other types of needs than those related to linguistic signs, something which e-dictionaries more easily
are able to accommodate compared to paper-based dictionaries. This contribution, therefore, re-examines the lemma
and investigates its role in e-dictionaries, and it suggests a provisional definition of this core lexicographical term that
is applicable in e-dictionaries and in digital tools based on lexicographical data.
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1. Introduction

Discussions about the definition of lemma are not new (see e.g. Wiegand 1983), and all textbooks
and handbooks on lexicography dedicate either a section or a whole chapter to the description of
the lemma, explaining the different ways it can be incorporated into lexicographical tools (see
e.g. Atkins/Rundell 2008: 160-199; Svensén 2009: 93-108). However, though a number of recent
books on lexicography have focussed on lexicography in the digital era, e.g. Fuertes-Olivera/
Bergenholtz (2011) and Granger/Paquot (2012), none of these have discussed what a lemma is
when we look at it through the lens of digital technology. Furthermore, if we combine this digital
lens with a function-theoretical lens (see e.g. Tarp 2008), even more critical questions arise to the
traditional definitions of the lemma. Therefore, such points will be highlighted and discussed in
this contribution. Firstly, [ will present two traditional definitions of the lemma (Section 2), and
secondly, based on the highlighted components of these definitions, I will provide some examples
and new descriptions of the lemma from a technological and a functional perspective (Sections
3-5). Finally, I will suggest a tentative definition of lemma that incorporates the points discussed
throughout this contribution and which is applicable in e-tools (Section 6).

2.  Traditional Definitions

A definition of lemma is typically provided in handbooks on lexicography, and many of these
definitions resemble each other. The definitions presented below are representative examples
from two dictionaries of lexicography, and they will form the point of departure for the re-
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examination of this term provided in this contribution. The first one is a definition from Dictionary
of Lexicography published in 1998:

Definition 1

The position at which an entry can be located and found in the structure of a REFERENCE
WORK. The relationships of the lemma in the reference work are two-way: within the overall
(e.g. alphabetical) MACROSTRUCTURE it constitutes the point of ACCESS where the compiler
can place and the user can find the information listed; within the MICROSTRUCTURE it esta-
blishes the ‘topic’ on which the rest of the entry is a ‘comment’, e.g. the definition of the HEAD-
WORD

Some authorities favour including all information preceding the definition within the notion of the
lemma, i.e. all ‘formal’ items such as spelling, pronunciation and grammar, while others use the
terms as a synonym for ‘headword’ or even the whole ENTRY. (Hartmann and James 1998: §3)

As expressed in the last part of this definition, lexicographers place themselves in either one of two
camps according to what is included in the lemma: (1) the lemma functions as the guiding element
(the headline) of a dictionary entry and is the primary treatment unit, and different information
categories (e.g. grammar, orthography and definition) enable the user to retrieve lexicographical
information about the lemma (e.g. Bergenholtz/Tarp 1994: 11; Gouws 2003: 36; Atkins/Rundell
2008: 162; Svensén 2009: 93-94); and (2) a lemma consists of everything preceding the first
explanation or sense number in an entry — thus, it often contains information on orthography,
spelling, inflection and etymology (e.g. Zgusta 1971: 249-252; Ilson 1988: 73). For sense number
one, lemma and headword (or entry word, look-up word or keyword) are synonymous, and this is
the most frequent use of the term, especially in contemporary meta-lexicography. This sense also
corresponds to the second definition, which is from Nordic Lexicographical Dictionary published
in 1997 (my translation):

Definition 2
lemma the expressional aspect of the linguistic sign, which introduces a dictionary article

— Lemma (Latin plural form: lemmata) is the meta-lexicographical term applied to what in
workshop language and in the outside matter of dictionaries is called headword or entry word.
Through the lemma, you find the entry you are looking for as the lemma also functions as a kind of
heading to the entry. Except for cases such as proper nouns, etc., one specific form of the linguistic
sign is usually chosen as the lemma, making this lemma form represent the full linguistic sign. In
Western lexicographical tradition, nouns are normally lemmatised in the indefinite singular form,
verbs in the infinitive and adjectives in the indefinite form, though a few dictionaries apply a
different approach. In case of inflectional paradigms with word forms that deviate much from the
lemma form, e.g. forms with umlaut or vowel shift, these forms may be included in the lemma list.
In niche and nest articles, the lemma is often presented as an expression to which a tilde is added
so the form only represents a part of the expressional aspect of the linguistic sign. = headword,
entry word; lemma sign; run-on entry. (Bergenholtz et al. 1997: 172)

From these two definitions, we see that the most typical topics related to the notion of lemma
are structuring (macrostructure, microstructure, niching, nesting, etc.), cf. Definition 1, and
lemmatisation, cf. Definition 2. Two other topics typically raised in relation to the lemma are
lemma selection and lemma lacuna (see Bergenholtz et al. 1997: 172-174). These topics have, to
some extent, been discussed in relation to e-dictionaries, e.g. that lemma selection can benefit from
logfile analyses of user look-ups in e-dictionaries (e.g. Wolfer et al. 2014), and that the lemma
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stock of an e-dictionary and its entries are not limited by space restrictions (e.g. Tarp/Fuertes-
Olivera 2016: 286-287). However, to this author’s knowledge, no one has really questioned what
consequences the e-environment has on our traditional understanding of the lemma itself, i.e. an
understanding that is based on the paper environment. Therefore, in connection to the lemma,
the following three points and their related sub-points derived from the two above-mentioned
definitions will be investigated and discussed in this contribution: (1) dictionary structures in
e-dictionaries, (2) e-dictionary consultation and (3) the “nature” of the lemma. In the following
three subsections, which will each focus on one of the three points, examples of search options
and entries from randomly investigated Danish and English e-dictionaries are included to show
the strengths and weaknesses of these lexicographical solutions and, in some cases, to compare
these solutions to hypothetical ones. The purpose of presenting these selected examples is to
demonstrate that existing digitally-based solutions and possible future solutions force us to
question the traditional definition of the lemma.

3.  Dictionary Structures in E-Dictionaries

3.1 Macrostructure

The lemma is traditionally closely connected to the notions of macrostructure
and microstructure as it constitutes a type of link between these two types of structures, cf. De-
finition 1. Figure 1 from Hausmann and Wiegand (1989: 329) illustrates a suggested connection
between microstructure, macrostructure, lemma and entry in a paper dictionary, highlighting their
interrelatedness.

lemma X information on X
jemma ¥
lemma Z information on Z

Fig. 36.1: Simplified visualization of macrostruc-
ture and microstructure of the dictionary ( 0 =
macrostructure, [ = article, ) = micro-
structure)

Figure 1. The lemma in relation to macro- and microstructure (Hausmann/Wiegand 1989: 329)

However, in e-lexicography, the concept of macrostructure is not nearly as important or even
relevant for the discussion about lemmas as it is in relation to paper-based lexicography, at least
not if we focus on digitally-born dictionaries. We may distinguish between two main ways of
accessing an e-dictionary, which are connected to the medium of the dictionary and also how
advanced its design is. The first approach is applicable both in e-dictionaries and paper dictionaries,
whereas the latter is only applicable in e-dictionaries:

. through an alphabetical list (static or dynamic), i.e. an alphabetical macrostructure

. through a search field
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brudekjole Seg

Segeresultat Alfabetisk liste

rul op

» brt. fork.
* brud' sb.
* brud® sb.

» brud® sb.

» brudbjerg sb.

* brudebuket sb.
+ brudefard sb.
» brudegave sb.
» brudekammer sb.
* brudekiste sb.
» brudekjole sb.
» brudelys sb.

* brudenat sb.

» brudepar sb.

» brudepige sb.

» brudepris sb.

» brudeseng sb.

Figure 2. Traditional lemma list and a search field in The Danish Dictionary

Figure 2 is a screenshot from the online and digitalised version of The Danish Dictionary, which
offers both types of search facilities. On the front page, the user accesses a dictionary article
by writing a word in the search field and clicking the button called “Sag” (Eng. Search). When
this is done, the dictionary provides the user with the relevant entry to the left on the screen
together with a list of neighbouring words to the right, i.e., an alphabetical lemma list known
from paper dictionaries. Above this list, the search field (in a smaller format) and the search word
are presented. The user can scroll up and down this list and click on a word if he wants to access
the relevant entry. Though the user is provided with a lemma list, the default access function is
the search field. In this case, we cannot talk about lemmas in relation to macrostructures in the
traditional sense because the database cards from which dictionary articles are derived are not
structured alphabetically or systematically (see Bergenholtz/Nielsen (2013), who explain how
database cards are technically connected in a lexicographical relational database). Furthermore,
related terms such as niching and nesting, cf. Definition 2, are somewhat outdated as e-dictionaries
can easily lemmatise expressions that would traditionally have been considered sublemmas. For
example, if we consider the idiom kick the bucket, Ordbogen.com’s English-Danish dictionary
(Jorgensen/Levin 2018) is somewhat old-fashioned as it incorporates this into the same article as
bucket, in this way following a typical paper-based incorporation and structuring of idioms — in
this case, the user can either use the search term bucket or the idiom kick the bucket (as in Figure
3) to derive the same dictionary article with data about this idiom. Instead, in the online Oxford
Dictionary, kick the bucket is a lemma that heads its own article in the dictionary, i.e., the user
does not have to assess which word is the most essential one (kick or bucket) in order to find out
where to look for the idiom in the dictionary (Figure 4). Thus, clearly, certain lexicographical
terms related to the structuring and ordering of lemmas must be reassessed in an electronic
environment. For example, the niche-alphabetic macrostructure with its niche entry lemma and
the nesting macrostructure with its nest entry lemma could be made redundant in an e-dictionary.
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kick the bucket

Engelsk (2) Tysk (2) Fransk (2) Spansk (1) Svensk (3)

Engelsk-Dansk
bucket substantiv <-s=
Overseettelser
spand - Spanden er fyldt med vand
gulvspand - Han fik en gulvspand i indflyttergave
[Sefart] pgs - Sefleren brugte pasen {il at temme jollen for vand
spandfuld - Han tog en spandfuid sand fra stranden

grab - inens grab ki under vaegten

(pé entrenarmaskine) graveskovl - Graveskovien havde sat sig fast

(pa frontiaesser) frontskovl - Frontskovien var laessel med sten

(pd mudderapparat) bette - Han fyldte sten og martel i batfen

(for transport ar iale) hejsespand - Tz 0 trak den tomme hejsespand pé tage
(celle pa vandhjul) skovl - Vandhjulets skovi blev fildt med vand

kick the bucket » de - Hun er bange for at da

Figure 3. Searching with kick the bucket in Ordbogen.com’s English-Danish dictionary

Home > British & World English » kick the bucket

Definition of kick the bucket in English:

kick the bucket

PHRASE

informal
Die.

Figure 4. Searching with kick the bucket in Oxford Dictionary

3.2 Microstructure

From both definitions in Section 2, it can be inferred that lemmas are mandatory in dictionaries:
The lemma heads the entry, providing the topic to which the rest of the data make a comment;
i.e., all the data in an article are addressed to and therefore in some way dependent on the lemma.
This is supported by Gouws (2003: 35), who argues that “[t]he lemma sign entry is the only com-
pulsory entry in a dictionary article [...]”, and also by Wiegand (1983: 430) and Wolski (1989:
363) — the latter writes that “the lemma is a mandatory building block of the text in a dictionary
article” (my translation). However, more than 10 years ago, Tarp (2008: 110-113) discussed the
status of the lemma in relation to flexible article structures in lexicographical e-tools. He intro-
duced the term invisible lemma (or zero lemma) in e-lexicography, that is, a lemma that is not
directly expressed in the presentation of search results — what in this contribution will be referred
to as an unmentioned lemma. For example, in many e-dictionaries viewed on a computer screen,
a search field with the applied search string appears above the entry that is presented as a result of
this search — in such cases, it is questionable whether the incorporation of the lemma is actually
necessary or what the relation between the search string and the lemma actually is (see also Sec-
tion 4.2). The e-dictionaries The Danish Meaning Dictionary, Oxford Dictionary and Macmillan

Dictionary apply three different approaches in their presentation of search strings together with
the lemma:
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push-up

Engelsk (1) DDNO (1) ltaliensk (1) DDGR (1) DDBO (1) Flere resultater  ~

Den Danske Betydningsordbog

push-up substantiv [=]
1. teknisk indretning i en bh, som skubber brysterne op fra siden og pa den made giver en mere markant
kavalergang
2. teknisk indretning, som lafter en kropsdel, ix ballerne, op, sa de formes og fremstar mere struttende
3. styrkeavelse, hvor man liggende med handfladerne samt tazerne i gulvet og med lige ryg lafter kroppen op og
ned ved hjzelp af armkresfterne

Figure 5. push-up in The Danish Meaning Dictionary

DICTIONARY press-up

NOUN

British
An exercise in which a person lies facing the floor and, keeping their back straight, raises
their body by pressing down on their hands.

Figure 6. press-up in Oxford Dictionary

Search

Take your career to the next leve

[C cAREERLAND

Press-up - definition and synonyms

>
o
NEM oeoco-
MENY NOUN [COUNTABLE] BRITISH @ Pronunciation | | Word Forms |

[T p——

'VELSMAGENDE

a physical exercise in which you lie down with your face towards the
NYHEDER floor and use your arms 1o raise and lower your body

F Contribute to our Open Dictionary

Figure 7. press-up in Macmillan Dictionary

In the first example (Figure 5), the user could have managed fine only with the search string,
i.e., the dictionary could have applied the unmentioned lemma because the search string appears
close to the data provided and, therefore, the lemma is redundant. The second example (Figure 6)
resembles the first one, but in this case, the search field with the search string moves up and down
when the user scrolls up and down in the entry (the search field has been locked), which is quite
useful in a long entry in which case the user cannot see the lemma when moving further down the
page. An interesting question arising from this example is whether the search string turns into a
(dynamic) lemma as it overlaps with and replaces the static lemma; the search string becomes the
heading to which the data in the article are addressed. Another interesting point in this example
is that if a search is made with the plural form press-ups, then the search string in the search field
is changed into the singular form press-up when the article with the lemma press-up is presented
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(Figure 8). Thus, it could be argued that, in this case, the search string is actually transformed into
a lemma in the search field. And then, again, the lemma (or the search string) is redundant.

DICTIONARY Al Dpress-ups Ev Q

h

DICTIONARY

//ivinﬂ Dictionaries

Home » British & World English > press-up

Definition of press-up in English:

press-up < 00

NOUN

Figure 8. Searching with press-ups (plural) in Oxford Dictionary

In the third example (Figure 7), the search string is excluded from the search field in the
presentation of the dictionary article. In this case, the word press-up was typed into the search
field, but it was excluded from the presentation of the article. Thus, what element actually heads
a dictionary article — or if something even needs to head an article — is questionable in an online
environment, cf. Definition 2, which explains that the lemma functions as a type of headline in
the dictionary article. Another current example concerning the role of the lemma as the headline
is the presentation of dictionary articles in e-readers. Typically, if a person wants to understand a
word in an e-text and accesses the integrated dictionary, he is presented with a traditional entry,
cf. Figure 9, i.e., an entry that contains a vast amount of data. However, in this situation, all he
needs is a meaning explanation; none of the grammatical information is needed — and not even the
lemma because the reader can already see the relevant word in the actual text he is reading, i.e.,
the lemma becomes redundant. Thus, in such a digital tool, the lemma should not be considered
a compulsory element in the presentation of lexicographical data intended to satisfy the user’s
information need. In this case, an unmentioned lemma would have been more suitable, especially
as all the sense-related data can be presented in the same screen image.
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The driver of the polica car got out, opened
the passenger docr, told mae to get in. My father
rede up front beside the driver.

The police car went slowly down the lane.
The whole lame was usnpsved back then, Just
wide eniugh for one car at a time, o puddly,

M bumpry way, with flints sticking up

mw] Wikipadia

Pre G Vem e

| damgangenly bpgh o inmbge: tha oeipetins oy of sha

Morth Asards ¢ oot
* BPURAL WRACE - fod o charngge bh @ meired ielomilan it
distafll | pdidnn ond dromatc: the seud of tla war
Lintl 130 o e el imn eieman v et

2 ok ain et deieeis ity drel wethit drald

Qe s mal | Pk g ! i alriidata Frosalhy

Search

Figure 9. Using the integrated dictionary on a Kindle

4.  E-Dictionary Consultation

4.1 Looking up, Searching and Navigating

When consulting a paper dictionary, we look a word up (e.g. by applying our knowledge about the
alphabet) and try to find data that somehow explain this word or explain words or expressions that
we think are grouped under this word, cf. the definition of look-up (lookup) in the online Merriam-
Webster s Dictionary: ‘an act, process, or instance of looking something up (as in a reference
work or listing)’. Applying this definition, we can still talk about look-ups in an electronic setting,
but it would be more accurate to use two related terms applied in information science: searching
and navigating (Bothma 2011: 81).

Searching

The directed exploration of a defined information space with a defined objective in view and a defined
search strategy. I.e. in either a simple or complex search interface, the user applies one or more search
terms or phrases by means of which the search engine makes a search for articles that match this que-

ry.

Navigating
The exploration of a defined or undefined information space without using a defined strategy.

There are two sub-categories:
a) Browsing: The user has a defined objective, but has no defined search strategy

b) Surfing: The user has no defined objective in mind, but is serendipitously following links that may
seem interesting

According to Bothma (2011: 83),

Users usually combine searching and browsing to satisfy an information need. A search, be that
through a search engine or in an e-dictionary, usually results in multiple results. Users then navigate
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from the list of results to the actual full text article by following links. Based on the user’s informati-
on needs, multiple links in an article to further articles can be followed (browsed) to enable the user
to obtain sufficient detail to satisfy his/her information need. A user can also be distracted through in-
teresting snippets and start surfing from article to article, not based on the original information need
but on a serendipitous interest created by an interesting piece of information.

An important distinction could be made between looking up and searching: When a person makes
a look-up, he looks through a list of words that function as the headings of dictionary articles, cf.
Figure 10. The list contains selected words presented in their look-up form, cf. Definition 2. In the
case of searching, a person does not look through a list of predetermined words, but types a search
string into a search field. This search string may correspond to the exact form of the heading of the
article, i.e., the lemma, but it could instead be one of its inflections or conjugations (Figure 11);
or it could be a combination of words that lead to a relevant lemma (Figure 12). Thus, searching
involves many more options than looking up; see also de Schryver (2012: 492) and Lew (2013).

Looking up

Going through a pre-selected list of words (a lemma list) that function as the headings to the entries
and are, therefore, the entry points to the relevant data

Searching

Typing a search string, e.g., a specific word form or a combination of words, in a search field, which
may lead to the data needed

¥ kvindefriggrelse sb. 2 @

» kvindefaengsel sb. DANMARKS ONLINE ORDBOG —

b kvindefadt adj. Ord bogen fb%q
b kvindegruppe sb.

» kvindehad sb.

+ kvindehader sb. kvindehadere

b kvindehandel sb.

* levincehjeriete kvindehadere

b kvindehjerte sb.

} kvindehold sb. kvindehaderen

b kvindehoved sb. DDNO (1) Andre segninger  ~
»

kvindehand sb.

Figure 10. Alphabetical lemma list ~ Figure 11. Searching for kvindehadere (plural form)
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fiendtlig +kvinder m

Seg med enkeltord eller med flere ved at skrive + eller - direkte foran segeord.

DDBS (4) Andre segninger ~

Hvad er det nu, det hedder?
kvindehader substantiv <en; kvindehaderen, kvindehadere, kvindehaderne>
1. kvindehader
Betydning
person, der naerer steerk modvilje og fiendtlighed over for kvinder og tydeligt giver udtryk for disse folelser

Figure 12. Searching for a relevant word based on its meaning

It should be noticed that, in the electronic environment, it is not always the lemma that leads
the user to the relevant dictionary article, which is contrary to the description in Definition 2.
In Figure 13, the word dislikes is emphasised when the mouse hovers over the word, and it
functions as a link in the definition. If the user clicks on this word, he is taken to the entry which
is headed by this particular word, or rather, its look-up form dislike. In Figure 14, the synonym
kvindehader (Eng. woman hater) and the antonym mandehader (Eng. man hater) function as links
to the dictionary articles in which they are the headlines. Thus, the user can be taken to a given
article not simply by looking up or searching for a specific lemma, but also by navigating articles
and their links.

misogynist
noun(cj - Uso UKo /m1'sodzenIst/

dislikes

a man who dislikes women very much

Figure 13. The lemma misogynist in Cambridge Dictionary

misogyn’ substantiv <en; misogynen, misogyner, misogynema>
Betydning
person, der naerer steerk modvilje og fiendtlighed over for kvinder og undertiden naerer et decideret had fil
kvindekennet, og som tydeligt giver udiryk for disse falelser
Synonymer
kvindehader
Antonymer
mandehader

Figure 14. The lemma misogyn (Eng. misogynist) in The Danish Internet Dictionary

We need to examine these new ways of accessing dictionary articles as the lemma is no longer
the only item used for gaining access. One of the things to investigate is the role of links. For
example, since a link in an entry (e.g. an antonym such as mandehader in Figure 14) can take the
user directly to the entry which the word functioning as the link heads, could we argue that this is a
lemma as it somehow constitutes the access point to the place where the user can find the data he is
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looking for? Or perhaps it would be better to introduce the term lemma link to distinguish between
a link that leads to a lemma and other types of link such as dictionary external website links
and dictionary internal association links.-

If we introduce such a term, it should be made clear that a lemma link can occur in two forms:

the headline itself as in Figure 15 or a reference text such as “Se artikel” (Eng. See entry) as in
Figure 16.

armbajning substantv <on; armbajningen, armbajninger, armba|ningeme=
Betydning !
styrkeavelze hvor man liggende med handfladerne samt tazeme i gulvet og med lige ryg Iefier kroppen op og ned
ved hj=ep af srmerssfterns, hvilket shyrkar arm- og brystmuskler
Synonymer

armsireekker

armsir=knng ——m  ammstrEkning swhsEihe <en; amsEkningen, amsiekninger, ammstrEkrngens:

. l'- Batydning =
= styrkeaveisa, hivar man lggende med handfaderne &ler knoeme samt t.eeme | guivet 0g med lge rvg lafter krappen
op og ned ved hisslp al amkreteme, ke slyrker sam- og brystruskler
Kynonywmer
ambajning
amistraekker
puzh-Ua

PUsSn-up

Figure 15. Using a lemma link, the word armstreekning, to access an entry

Ordbogen over Faste Vendinger
Dt krever styrke at vise svaghed. @579 S arike
udtryk for det mod, som kraeves for at indremme sine fell og svagheder

Ordbogen aver Faste Vendinger
aliad og hing v e

L J

afl ked og blod =™ Se ayikel

udfryh for, at nogen i nneskelig, dvs. har falelser og svaghedar Ttz weralings
— wn person al ked oy bivd
en blotielse idomatisk fia-pikedig fasl vending o, artike wl lsgerme al kad og bed

al mennadka a7 ked o blod
atvamzen af kad ng nlkat

vig@ ot svagnedstegn og dermed give mulighad for angran

& wanrz af kad nn ok
- i Idmmalsk (Kke-nilan s fas1 VENOING on o ik

fa Dl!ﬁ-tﬂ"l gen e artike Delyduing

fa fomyede fysiske kraefter efter at have haft en svaghedspenode urtrgk tor gknngan armannackaly, dea harfelakar og eeaghader

Figure 16. Using a lemma link, “Se artikel”, to access an entry

4.2 Lemmas, Search Options and Search Strings

It is important to make a distinction between lemma, search string and search option (though see
the discussion about the overlapping presentations of search strings and lemmas in Section 3.2) as
the search item and the heading of a dictionary article are not always the same.

In the case of lemma versus search string, some modern e-dictionaries allow their users to
search with keywords combined with Boolean operators, and many also allow their users to
search with different word forms that lead the user to the relevant lemma (see some constructed
examples below). Sometimes, the user is even presented with more than one (potentially) relevant
lemma as a result of a complex search string. In Ordbogen.com’s Danish-English dictionary
(Jergensen/Levin 2018), the user can apply a search string consisting of several words (which, in
this dictionary, cannot be combined with Boolean operators), and if these do not correspond to a
lemma or sublemma, the user is presented with an entry for each search term on the same page.
In Figure 17, a search was made with the string “haengende haver” (Eng. hanging gardens), and
this resulted in two entries presented on the same page: one with hengende (Eng. hanging) as the
lemma, and one with have (Eng. garden) as the lemma.
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I hazngende haver

Engelsk (2) Tysk (2) Fransk |{

Dansk-Engelsk
ha&ngende adjextiv
Oversattelser
hanging - Hanging baskets u

have substantiv <-n, -1, -me=
Oversattelser
garden - They had several oh
yard - The hiouse had a yard :

Figure 17. Result of using the search string hengende haver

In the first three of the constructed examples below, the search string and the lemma are different,
whereas in the fourth example, the irregular form has been lemmatised and, therefore, the search
string and the lemma are identical. In examples 1 and 2, the boxes with interrupted lines contain
lists of suggested words from which the user can select a word, i.e., the user can click on one of
the words to access the entry headed by this word.

SEARCH FIELD (with search string) — DICTIONARY ARTICLE (with data)
!+ breastmilk | .
pregnant +woman +milk | —» !, ;::;er’s milk— mother’s milk
E « raw mill E (+ relevant data)
man sex +money , 1 gigolo i gigolo
= i * prostitutc ! {(+ relevant data)
1+ sugar daddy |
! * sugar dating |
buy (buys, bought, bought, buying)
bought 1. obtain m exchange for payment
2. aceept the truth of
bought — bought
past tense and past participle of buy

It may also be possible to extract the exact search form (string) from the grammatical paradigm
incorporated into the database and present this as the lemma in the dictionary article (a dynamic
structure dependent on the specific search), i.e., leave out the traditional infinitive form as above
and also leave out all the other verb forms (whether to include any grammatical information at all
could be discussed); this would be useful in a reception situation in which the verb form applied
in the text that the user is reading is the most important one.

bought (past tense and past participle)
bought — 1. obtain in exchange for payment
2. accept the truth of
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To illustrate the difference between search string and search option, we can take a look at The Da-
nish Sign Language Dictionary (Kristoffersen/Troelsgard 2012). This dictionary applies a unique
definition of /lemma based on sign language. The user is provided with four different predefined
search options, some of them with a limited number of elements from which to choose:

e Handshape

e Location

e Text, including phrase search (“...””) and wildcard search (* and ?)
e Topic

. Combinations of the above

s -
Pl
HAND 1
ﬁ Valg
\ sagekriterier
STED

Foretag
Li_ u s@gning
NULSTIL

Figure 18. Search options in The Danish Sign Language Dictionary

In this case, there is a difference between search options and search strings: For search option, the
user is provided with a number of ways to look for the needed data (this is, for example, also the
case in several online picture dictionaries in which the user is provided with two search options:
topic or text), whereas for search string, the user is given the specific option of inserting a search
string (text) into a search field, i.e., search option 3 in the above list. Thus, this is another good
example of the way that the electronic medium has opened up for new ways of searching for
and presenting data that deviate from the traditional understanding of the lemma. Based on this
example, an additional method of looking for data should be added to searching and navigating
(and looking up): selecting.

Selecting

Looking for relevant information by clicking on one or more available search options (i.e., predefined
categories and subcategories), e.g. “topic”

Furthermore, the concept of lemma applied in this sign dictionary is unique compared to the tra-
ditional definition of the lemma as the sign lemmas are represented through:

. A video clip of the base form (and potentially of one or more variants)
. A photo
. A unique gloss, which represents the sign throughout the dictionary, regardless of its actual meaning

in a given context

. Drawings of the first location and handshape occurring in the description of the sign’s manual features
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In this case, the lemma is not just the written word, but a combination of different visual and
written elements (see an example in Figure 19). Therefore, to describe this, the term complex
lemma may be suggested as it is made up of a number of components that cannot stand alone.
This point leads to the next topic of this contribution, which concerns the nature of the lemma in
e-dictionaries.

minister ~, preesident ™

j“),u i MINISTER SIGE BESTEMT SKAL
Ministeren har bestemt at der

MINISTER
L 2l o

Grundfarm af:MINISTER.

Figure 19. Presentation of a lemma in The Danish Sign Language Dictionary

5. The “Nature” of the Lemma

5.1 Linguistic and Non-Linguistic Lemmas

Inhis well-known discussion of the lemma, which was written more than three decades ago, Wiegand
follows a linguistics-inspired approach as he makes a distinction between lemma and lemma sign
(Wiegand 1983). According to his definitions, the lemma sign is the linguistic sign treated in a
dictionary article, and the lemma is the graphic representation of the linguistic sign.

Strictly speaking, the information contained in the microstructure does not refer to the lemma but to
the linguistic sign which the lemma arbitrarily represents in the macrostructure. The sign may be cal-
led the lemma sign |[...]. Lemmatising will thus refer to the selection of one single morphological form
whose function in the macrostructure is to represent the total set of grammatical and morphological
forms of the linguistic sign treated in the microstructure [...] (Hausmann/Wiegand 1989: 329).

In addition to these two conceps, Wiegand (1989: 468) and Hausmann and Wiegand (1989: 329)
also introduce the notion of Lemmazeichengestaltangabe, which Nielsen (1994: 123-124) translates
as lemma form realization item, and which can be defined as the typographical realisation of the
lemma sign found in a word list. The difference between these three lemma concepts can be
illustrated with the following fictitious dictionary article for hippopotamus:

hip-po-pot-a-mus noun (countable), (plural: hippopotamuses, hippopotami)
a large African animal with a wide head and mouth and thick gray skin

Lemma = hip po pot a mus (a discontinuous lemma; see Wiegand (1983))
Lemma form realization item = hip-po-pot-a-mus
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Lemma sign = the linguistic sign representing the concept introduced by the lemma hippopota-
mus

What is remarkable about this trichotomy as well as many more of Wiegand’s points regarding
the lemma is that these terms are clearly based on linguistic concepts and rest on a linguistic
foundation. For example, the lemma sign resembles the traditional linguistic notion of lexeme,
which is also defined as an abstract item containing a number of words (word forms) with the same
basic meaning. Unfortunately, such linguistics-based discussions disregard other considerations
concerning what can constitute a lemma, e.g. considerations related to technology (Section 5.1.1)
and lexicographical theory (Section 5.1.2). Therefore, the rest of this section will focus on and
discuss the lemma in relation to these two points.

5.1.1 Visual Lemmas

To this author’s knowledge, no dictionary yet makes it possible for the user to search for
information by “typing in”, that is, uploading, drawing or uttering photos, illustrations or sounds
even though the technology exists or is being developed, cf. the image and oral search options
available through Google Chrome. Thus, perhaps in the future, a person could insert the following
search strings and be presented with the following results in a comprehension dictionary (in the
first example, a photo taken with the mobile phone has been uploaded; in the second example, the
user has drawn the illustration directly into the search field):

SEARCH FIELT (with scarch string) — | DICTIONARY ARTICLE {with data) |

no swimming allwwed o [wimentiaaed lermmal o @
—

siger which is placed in cerlain locations, eg. al heachas,

telling people that they are tol alliveed i awim i the
witler 1t this area

:_' WV sign ["poace’)
| )+ Wipn Mup vours')
I two-minwle suspension 4 sjgnal thar o bandball referee shows to a plaver who has
——m e mmmmm— - broken one of the rules of the pome ond which tells the
player that he nwst lepve the match for toee mimutes
while his ream plays one mean short

tro-minute suspension or [immentioned lemima] ar ﬂ
-

These examples demonstrate that other types of sign than only linguistic ones can (and perhaps
should) be incorporated as lemmas in future tools.

5.1.2 Function-Based Lemmas

The function theory has mainly discussed communicative functions, i.e., focussing on the
understanding, writing or translation of linguistic signs. If, instead, we turn the focus towards
lexicographical needs related to acting non-communicatively, we find that in relation to this
function, a new understanding of the lemma will have to be introduced — or a completely different
term is needed. In the case of an operative need, a person wants to know what to do or how to
do something in a specific situation. At first sight, it appears as if some words are more relevant
for dictionaries with an operative function than others. If we consider the words below — T-shirt,
running shoe and press-up — these can be placed at each their point on a scale according to their
relevance in an operative lexicographical tool for physical training:
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Highly relevant Relevant Not relevant

Iy
+ >

press-up running shoe T-shirt

For a lemma such as press-up, to a small extent, the definition of the word (useful for reception)
will involve an explanation of how to do such an exercise. Though no lemmas are in themselves
operative, it is quite clear that a word such as this might be connected to an operative need as the
word is related to some kind of acting. This is the same for words such as rock-paper-scissors,
which involves the act of playing, and yodelling, which involves the act of singing. A word such
as running shoe does not involve an explanation on how to do something in the same way as
press-up does. However, there are clearly operative needs that involve running shoes, e.g., how
to choose which running shoes to buy or use, or how to clean your running shoes. A word such as
T-shirt does not seem to be connected to any kind of operative need. People usually do not have
problems finding out how to wash or choose 7-shirts in relation to training as there are no speci-
fic requirements.

Though it may appear as if the words selected for lemmatisation in the examples above for a
tool with an operative function are press-up, running shoe and T-shirt, it would be more precise to
conclude that how to do a press-up, how to wash running shoes and how to select running shoes
are the lemmas. It is actually not the words themselves that are related to an operative need. This
means that it is not a specific word that forms the lemma, but rather a specific action. We could
still call this a lemma, but in order to distinguish it from traditional understandings of the lem-
ma, we could instead replace it with a different and practically applicable term such as “action”.

If we return to the topic of lemmatisation mentioned earlier, or perhaps, “actionisation”, we
could “actionise” operative needs as full questions or they could be actionised as short phrases.
These actions would then be connected to a specific nucleus. This approach is similar to the one
applied in The Dictionary of Fixed Expressions, which involves the connection between a nucleus
and the fixed expressions (see also Bergenholtz/Bothma/Gouws 2011: 36). In the example below,
we could call aben (Eng. the monkey) the nucleus, and all the mentioned fixed expressions
containing the word aben are the “lemmas” (if we choose to apply this word in this context) to
which the meaning explanation is connected.

0

Jegvi: | Mskriveentekst | | sage efter en vending ud fra en betydning |

FastVend. (1) Andre sagninger -

Ordbogen over Faste Vendinger
aben idiom
Betydning

udtryk for, at nogen far ansvaret for et problem

Udtrykket bruges bade, nr nogen tildeles skylden for miseren, og nar nogen far ansvaret for at Isse problemet
Faste vendinger

aben cirkulerer

aben lander hos

aben sidder pa

flytte aben rundt

flytte rundt med aben

f4 aben

give aben videre

have aben

have aben pa skulderen

Figure 20. A search with aben in The Dictionary of Fixed Expressions
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Thus, if someone has an operative need, the person should be able to make a search in an opera-
tive dictionary by typing in a search string (one or more keywords and/or images) and then the
list of results should contain the different actions related to this search string. Instead of focusing
on lemmas, we could distinguish between the following three core terms:

Search string

What the user types in the search field in the tool, i.e. word(s) and/or image(s), perhaps combined with
Boolean operators

Nucleus

An abstraction in the form of a word to which one or more actions are connected

Action

An abstraction that represents the operative need that the user wants to satisfy and which functions as
the name of the article that contains the relevant data

Some lexicographers might argue that the nucleus is the same as a lemma, but people are not
searching for words in relation to operative needs; they do not want to act in relation to a word.
E.g., if you want to know how to do a burpee, this has nothing to do with the word burpee, but
instead the exercise burpee. However, in order to make it possible for lexicographers to collect
and administer data on operative needs in a database, it is necessary to connect the data to these
nuclei — if this is not done, there will be too many cards in the database to administer.

We also need to distinguish between (1) the database cards that contain different database
fields, (2) search result lists and (3) dictionary articles. If we take running shoe as an example,
a person may want to know how to clean his running shoes, i.e., this is the operative need he
experiences. Let us imagine there are three database cards with the nucleus running shoe as these
represent three different types of operative needs that are relevant in a lexicographical training
tool: cleaning, choosing and tying running shoes, respectively. Each of the cards contains one or
more actions, i.e. different written forms that all represent the same operative need (“synonyms”).
No matter which action the user types into the search field, he will be presented with the relevant
entry. Below, five different search strings (shoe; running shoe; clean; running shoe AND clean;
How do I clean my running shoes?) have been applied to show the different result lists that appear
from these searches.
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Database (3 database cards)

Nucleus running shoe

Action(s) choose running shoe
pick running shoe
select running shoe

Instruction ... [Instruction 1]

Level of difficulty

Equipment

Etc.

Nucleus running shoe

Action(s) clean running shoe
wash running shoe

Instruction ... [Instruction 2]

Level of difficulty

Equipment

Etc.

Nucleus running shoe

Action(s) tie running shoe

Instruction ... [Instruction 3]

Level of difficulty

Equipment

Etc.
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Dictionary (5 dilferent search strings)

SEARCII FIELD (with search string) —_— | SEARCITRESULTS LIST rwiih action{=))

shoe —_— * Choose indoor shoe
= Clean running shoe
= Wash running shoe

= Choose mnning shos
= Pick minning shoc

= Splert running shoe
= Tie running shoe

= eho.
—  [7 Comnmnse
= Wash runping shoe

= Choose mnning shos
= Pick minning shoe

= Select running shoe
= Tie running shoc

Clesan goslkeepar glove
Clesan rwivning shoe

_h

Clesain gweaty clothes

L

Fie.
| ruaning shos AN clean | —— # Clean running shoe
| How do Telean my running shoes? I . * Cleai runiing shoe

Dictionary article {the action cfean running shoe has been selected)

clean running shoe

Instraction
Faguipment
Varialions
el.

The database cards are structured around one nucleus and one or more actions that are different
representations of the same operative need. A dictionary article only contains one action (even if
the connected database card contains more than one), but similar actions will be connected to the
same data. Thus, searches made with synonymous actions, e.g. “clean running shoe” and “wash
running shoe”, will result in similar entries. The only difference between the entries will be the
action that functions as the heading.

If we follow this lemma approach in operative tools, i.e., abandoning the (traditional) lemma
and incorporating actions (or at least, redefining the lemma), what are the consequences for
dictionaries with other functions? Is the action just as useful a concept for non-operative tools
as for operative ones? If we follow a typology of dictionary functions in which we distinguish
between comprehension, acting (communicative and non-communicative) and cognition', we
may draw the following picture of the relation between functions, needs and lemmas:

1 This typology deviates a little from the usual typology applied by most function theorists, who distinguish between
communication (including reception, production, etc.), cognition, operation and interpretation.
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e Comprehension

Understanding linguistic or non-linguistic signs: the need is “I want to understand this sign”. The
needs are similar here (it is all a matter of understanding something) and, therefore, they can be
expressed just with the sign representing this need:

* I want to understand the meaning of elephant = lemma = elephant

I want to understand the meaning of red card < lemma = red card

I want to understand the meaning of kick the bucket = lemma = kick the bucket

e I want to understand the meaning of - lemma = (and no swimming sign)

*  Communicative acting

Producing, revising or translating texts (where “text” is used in a broad sense) containing lingu-
istic and/or non-linguistic signs: the need is “I want to use this sign communicatively”. This type
of acting is related to the specific sign, e.g. a word or a traffic sign, and there is a limited number
of ways to act with these (e.g. related to spelling, grammar and equivalents). Therefore, we could
decide to let the sign represent the need(s):

* I want to spell the word X = lemma = X
e I want to know how to write X in the plural - lemma =X
* I want to know the grammatical gender of X > lemma =X

* I want to know the equivalent of the English word X in Danish = lemma =X

e I want to know the equivalent of in Denmark® - lemma = (and dead end sign)

* Non-communicative acting (= Operation)

The need is “I want to act in a certain way that does not involve communication”. The needs are
quite diverse when we move beyond operative needs related to the “Highly relevant” category
mentioned above, and the needs are not related to the words or signs themselves, only to nuclei.
Therefore, these needs have to be expressed with actions instead of lemmas:

e I want to know how to do a burpee

-> action instead of lemma, i.e. how to do a burpee (nucleus = burpee)

e I want to know how to cut a tree

- action instead of lemma, i.e. how to cut down a tree (nucleus = tree)
e I want to know how to plant a tree

-> action instead of lemma, i.e. how fo plant a tree (nucleus = tree)
e I want to know how to make an Easter letter

-> action instead of lemma, i.e. how to make an Easter letter (nucleus = Easter letter)

2 Notice that it is the sign to which we want to find an “equivalent”, not the word dead end. In Denmark, this traffic
sign looks different.
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e Cognition

The need is “I want to gain knowledge about something”. This “something” could be a word
(e.g. if you are looking for etymological information about a word or want to know the difference
in meaning between two words), but it could also be about something completely different, e.g.
knowledge about the abortion limit in Denmark or the four stages of sleep. In The Danish Internet
Dictionary, the information to satisfy such needs are found in the so-called lexical remarks in
the entries for svangerskabsafbrydelse (Eng. termination of pregnancy) and REM-sevn (Eng.
REM sleep). In these examples, the cognitive needs are represented by a lemma, or rather, by a
word, which may not be the most useful solution as the user cannot know beforehand whether
the articles represented by such lemmas will contain the relevant information. Cognitive needs
are very diverse, and, unfortunately, not much research has been made into this type of need.
Therefore, it is also unclear what the best solution would be in terms of applying actions and
lemmas in a cognitive lexicographical tool. Perhaps a different term representing such cognitive
needs should be introduced, e.g. enquiry. Examples of such needs could be:

e I want to know in what country the city Mogadishu is placed

* I want to know the etymology of the word wife

* I want to know about the rules of football for a school paper I am working on

e I want to know why it is impolite to use the word Negro

e I want to know if I can improve my running speed through backwards running

e I want to know the Danish rules for termination of pregnancy

For example
Nucleus: pregnancy

*  Cognitive need 1: I want to know when you are allowed to terminate pregnancy in Denmark = enquiry
instead of lemma, i.e. when is it legal to terminate pregnancy

e Cognitive need 2: I want to know how long it usually takes to become pregnant
-> enquiry instead of lemma, i.e. how long to become pregnant

. Etc.

5.2 User-Defined Lemmas

As a last short comment to the nature of the lemma in e-dictionaries, it is also important to
mention Tarp’s introduction of the user-defined lemma or ad hoc-lemma (2008: 112). This is a
lemma that is not predefined by the lexicographer, but is unique to the specific search made by
the user and can be extracted from the database based on the available data and the way they are
organised. Tarp presents the example of searching for nouns without singular forms in which case
the ad-hoc lemma to which the search results are connected is nouns without singular forms. The
following is a hypothetical search result of such a query.

nouns without singular forms

. amends
. clothes

. glasses



228

. pyjamas
. scissors
. etc.

This unique search result with a lemma and its assigned data is not derived from a fixed (pre-
defined) structure, but has been possible to derive due to search options that can be provided in a
digital tool. This lemma may appear awkward compared to traditional lemmas, but it is plausible
that, for example, students of English would conduct such a search. As a result of this lemma
approach, “the whole idea of what constitutes a lemma needs to be reconsidered” (Tarp 2008:
112).

6. Conclusion: A Function-Based and Technology-Based Redefinition of Lemma

It should be clear from the descriptions above that the role of the lemma in modern digital tools
has needed to be questioned and investigated. From a function-based and technology-based
viewpoint of the lemma, this contribution suggests the following provisional definition of lemma
in e-tools:

Lemma (in an e-dictionary)

The lemma expresses a lexicographical information need either implicitly (e.g. a need for understan-
ding the meaning of a word or other type of sign — in this case the lemma is the representation of this
word or sign) or explicitly (e.g. a need for information on how to act non-communicatively — in this
case the need is expressed as a phrase or a question and could be called an action) in a standalone le-
xicographical tool or in a different type of e-tool that incorporates (integrated) dictionaries or lexico-
graphical data. A lemma may function as the heading of an entry or be excluded if it is redundant (un-
mentioned lemma). A lemma can be (1) predefined by the lexicographer, (2) defined by the user (ad
hoc-lemma) though his or her choice of lemma is limited by the data categories incorporated into the
specific dictionary, or (3) semi-automatically extracted as it can be derived from some of the data in-
corporated by the lexicographer and used as a specific search string by a user.

This elaborate definition downplays the role of the lemma in e-dictionaries compared to paper
dictionaries. In this digital context, it is not considered a compulsory component in an entry (it
is not always needed as a heading), cf. Definition 2; it is not viewed as a linguistic concept, cf.
Definition 2; and it is not seen as an element whose main role is to establish the relation between
the macrostructure and microstructure, cf. Definition 1. Furthermore, it is not a static entity —
which makes it difficult to determine the exact lemma stock (the amount of chosen lemmas)
in a dictionary — and, most importantly, the lemma is not the only entity with which users can
access the needed data from a lexicographical tool. It is clear that this definition of the lemma
is not applicable for paper dictionaries. Instead, the following general description of the lemma
can be applied — and this can then be divided into lemmas for paper dictionaries and lemmas for
e-dictionaries and other e-tools:

Lemma

lexicographical unit that directly or indirectly expresses and represents an information need and which
is used for finding and presenting data in a lexicographical tool or some other digital tool incorpora-
ting lexicographical data

S

Lemma in paper dictionaries = L.emma in e-dictionaries and other e-tools
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The definitions of /lemma provided at the beginning of this contribution were derived from two
dictionaries published in the late 1990s. In general, these dictionaries base their definitions on the
paper environment, but lexicography needs a new dictionary of lexicographical terms that focuses
on the digital environment. I hope that this article will lay the foundation for the production of
such a tool.
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