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Abstract: This article focuses on various aspects regarding contextualization when e-texts are
linked to integrated dictionaries. The article respond s to a twofold problem statement: (1) Diction-

aries linked to e-texts do not sufficiently take into account the contextuali zation and cotextualiza-

tion of words when providing information to users. (2) The integrated dic tionary may contain the

items needed for contextualization and cotextualization, but the e -device cannot interpret the con-

text of a word and link the word to the relevant item in the dictionary arti cle. The aim of the article
is to show the need of linking a word from a text on an e -device to the correct sense in the inte
grated dictionary. This presupposes dynamic dictionary articles and lexico graphic structures in

which a relation between words in an e -text and user-specified lexicographic sources is established.
Some existing projects that perform such linking are discussed and evalu ated. Based on these
results this article makes some suggestions. It is foreseen that there will be a "black box" of software
between the selected word and the dictionary that will determine the cor rect lemma and sense to
be selected from the edictionary. Having discussed various alternatives, the article suggests par-

allel contextualization between the dictionary and the software of the e -device. Many aspects dis

cussed in this article require further re search. Relevant proposals are made with regard to this
research.
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Opsomming: Inligtingsbehoeftes en kontekstualisering in die raadpleging

van woordeboeke wat aan e -tekste gekoppel is. Hierdie artikel fokus op verskeie
aspekte van kontekstualisering wanneer e-tekste gekoppel word aan geintegreerde woordeboeke.
Die artikel het 'n tweevoudige probleemstelling: (1) Woordeboeke wat aan e -tekste gekoppel is,
verreken nie die kontekstualisering en kotekstualisering van woorde genoeg saam wanneer inlig-
ting aan gebruikers gebied word nie. (2) Die geintegreerde woordeboek mag wel die aanduiders
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wat nodig is vir kontekstualisering en kotekstualisering bevat, maar die e -apparaat kan nie die
konteks van 'n woord interpreteer en dit aan die tersaaklike aanduider in die woorde boek koppel
nie. Die doel van hierdie artikel is om die behoefte aan te toon om 'n woord in 'n teks op 'n e-appa-
raat aan die regte betekenisonderskeiding in die geintegreerde woordeboek te koppel. Dit voor-
veronderstel dinamiese woordeboekartikels en leksikografiese strukture waarin 'n verhouding
tussen woorde in 'n e-teks en gebruikerbepaalde leksikografiese bronne gevestig word. Enkele
bestaande projekte waarin hierdie soort koppeling voorkom, word bespreek en geévalueer. Na
aanleiding van die resultate hiervan word bepaalde voorstelle gemaak. Dit w ord voorsien dat daar
‘'n "black box" met sagteware tussen die gekose woord en die woordeboek sal wees wat die kor
rekte lemma en betekenisonderskeiding in die e-woordeboek sal bepaal. Verskeie alternatiewe
word bespreek waarna parallelle kontekstualisering tussen die woordeboek en die sagteware van
die e-apparaat voorgestel word. Baie aspekte wat in hierdie artikel bespreek word, vereis verdere
navorsing en relevante voorstelle word in hierdie verband gemaak.

Sleutelwoorde: E-APPARAAT, E-LESER E-TEKS, GEINTEGREERDE WOORDEBCEK,
KON TEKS, KONTEKSTUA LISERING, KOTEKS, KOPPELING, LEKSIKOGRAFIESE BEHOEF
TES PARALLELLE KON TEKSTUALISERING, TEKSBEGRIER WOORDEBOEKRAADPLEGI NG

1. Introduction

Lexicographic needs arise in extralexicographical situations and such needs
initiate the execution of dictionary consultation procedures. A dictionary user
finds a word in a text that causes text reception problems, and he/she consults
a dictionary to find that word and the appropriate guidance to solve the prob -
lem.

Diction ary users typically do not read a dictionary, but they consult a dic -
tionary for immediate needs, for example, to retrieve a limited amount of
information to solve a specific problem (Tarp 2012). Successful dictionary con-
sultation is achieved when these punctual needs can be satisfied because the
information that had to be retrieved falls within the scope of the genuine pur -
pose of the specific dictionary. The genuine purpose of a dictionary, according
to Wiegand (1998: 299), lies therein that it can be ued to retrieve specific
information from the lexicographic data accommodated in the partial texts
with outer access structure, regarding certain features of those linguistic
expressions that belong to the subject matter of the dictionary. Achieving the
genuine purpose of a dictionary and satisfying a punctual need are often
impeded not by the data available in the dictionary articles but by the lack of
supporting items to ensure an optimal retrieval of information. This is because
dictionary articles contai n a sufficient variety of items that convey the relevant
lexicographic data but an insufficient number of contextual and cotextual items
to supplement the other items.

A dictionary reflects the lexicon of the specific language by means of the
lemma selecton that enables a representative macrostructural coverage. How-
ever, in a dictionary a lemma sign as guiding element of an article is isolated
from its occurrence in the real language. Sufficient addressing procedures are
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required to counter this lexicogr aphic isolation.

In the structuring of their dictionaries and the way in which data are pre -
sented, lexicographers need to take cognizance not only of the lexicographic
needs of their intended target users but also of their reference skills. Although
it is often required from the users to apply their mind when consulting a dic -
tionary (i.e. carefully evaluate the search results to ensure that the suggestion
by the system is correct and/or acceptable in the given context), a user-friendly
approach is needed because the default presentation in many dictionaries does
not guarantee consultation success. Retrieving information from the lexico-
graphic data is often further impeded by the density of dictionary articles,
unnatural syntax and data overload. In the on line environment, a specific dic-
tionary is often linked to a specific device, for example an e-reader. The user is
guided from a word found in a text on the e -reader to the treatment of that
word in the integrated dictionary. However, such a consultation procedure
often fails because the user cannot retrieve the required information due to the
linking not being directed at the appropriate item in the dictionary article, or
even to an incorrect dictionary article. This could be because the dictionary
does not offer enough contextual and cotextual assistance or because the soft
ware of the e-reader cannot identify the appropriate context in the text or link it
to the appropriate item in the dictionary.

This leads to the following twofold problem statement to which this article
will respond:

d Dictionaries linked to e -devices do not sufficiently take into account the
contextualization and cotextualization of words when providing informa -
tion to users.

d The integrated dictionary may contain the items needed for contextualiza-
tion and cotextualization, but the e -reader cannot interpret the context of a
word and link the word to the relevant item in the dictionary article.

Although some traditional procedures can be maintained to provide a certain
degree of contextualization and cotextualization, lexicography in a new era is
in need of new procedures. One such relatively new procedure is to integrate
writing assistants in dictionaries with a text production function. This paper
focuses primarily on text reception needs and the use of linking procedures
between an e-device and the integrated dictionary to enhance contextualization
and cotextualization. A point of departure is that lexicographers should be
aware of the typical occurrence of words in real texts and the lexicographic
process prevailing in integrated products should enable the recontextualization
of these words.

2. A traditional approach to context and cotext in dictionaries and a
wider use of the terms

When discussing a topic like contextualization and dictionaries, it is important to
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have a clear understanding of the use of the relevant terms in the field of metalexi-
cography and the lexicographic practice. In metalexicography, cf. Wie gand (1988),
Gouws (2002), Gouws and Prinsloo (2005), Lettner (2@0), Dominguez and
Gouws (in print), a distinction is made between items giving the context and
those giving the cotext in dictionaries. Context is regarded as the pragmatic
environment of an item and is indicated in dictionaries by, for example, labels,
glosses and cultural notes. Cotext refers to the textual environment of an item
and is typically indicated in a dictionary article by means of example sen tences
and collocations. The position allocated to items giving the cotext is determined
by the type of microstructure of a specific dictionary. If the diction ary has an
integrated microstructure, the cotextual items are given in the same subcom-
ment on semantics where the relevant translation equivalent or paraphrase of
meaning is given. This leads to a process of direct nonlemmatic addressing. If
the dictionary has a non-integrated microstructure, the cotext items are pre-
sented in a separate text block but with a clear indication of which cotext item
belongs to which translation equivalent or paraphr ase of meaning. Remote
addressing prevails in such a dictionary article.

In this contribution, the lexicographical use of the terms context and cotext
will be maintained. However, because the dictionaries discussed in this paper
are not used in isolation but always as part of an integrated product with an
e-device as the other component, a slightly wider use of these terms will be
proposed. They will have a more comprehensive scope than a mere use in
diction aries. The context of a word is therefore also regarded as its occurrence
in a dictionary -external text, for example in a text downloaded onto an e-reader
or viewed in a browser on any electronic device. Here the context includes the
source and specific volume of the text, the chapter, section, and pararaph
where the word occurs as well as extra-textual information regarding the
author of the text and the period and geographical environment where the text
is situated. The cotext of the word remains its syntactic environment, but,
besides its occurrencein a sentence, also the paragraph in which it occurs.

As indicated earlier in this article, the immediate need that leads to a dic-
tionary consultation originates in an extra -lexicographic situation. In this paper
the extra-lexicographic environment where the need originates, will be a spe-
cific text downloaded on an e-reader or viewed in a browser on any electronic
device. The user is guided from a word in such a dictionary -external context to
the word presented as lemma sign in a specific dictionary integ rated with the
e-device. The edevice may contain more than one dictionary. In the selected
dictionary the items giving context and cotext should enable the user to link a
specific treatment of the word in the dictionary to a specific occurrence of that
word in the extra -lexicographic environment.

The focus of this article is to negotiate the contextualization and cotextu-
alization of words as they occur in texts to improve the satisfaction of diction -
ary users with regard to especially their text recepti on information needs. This
kind of contextualization implies that lexicographers should be acutely aware
of the typical dictionary -internal contexts, and they should be able to relate dic-
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tionary -external words to these items. When developing the software asso
ciated with an e-reader or other e-device, one has to be aware of the extent of
contextualization in the linked dictionary. The software needs to be adapted to
identify the con text of a word and to use that to ensure a successful linking to
an item in the dictionary.

3. Dictionary -external context

Depending on their functions, dictionaries should include ample items to sup -
ply the appropriate contextual and cotextual guidance to their users. In a dic -
tionary article the word represented by the lemma sign is treated in isolation.
The contextual and cotextual items provided as part of the lexicographic treat -
ment should not be selected in a haphazard way but, utilising a balanced and
representative corpus, it should reflect something of the typical dict ionary-
external occurrence of the word. This should enable the user to link the word as
it was encountered in an extra-lexicographic environment (and context) to a
specific search zone in the dictionary that contains the relevant treatment of
that word. Th e context and cotext from dictionary -external occurrences of the
word should be transferred to the dictionary article to enhance text reception
and text production procedures.

Employing a more comprehensive use of the terms contextand cotext(and
also cantextualizationand cotextualizatiof), contextualization should not only be
seen as referring to a dictionary-internal procedure. Within a dictionary, lexi -
cographers focus on giving the context of the treated word. However, another
context and another procedure of contextualization should also be recognized
by lexicographers. This is the context outside the dictionary, in this paper the
texts found on an e-device. This will determine the dictionary or dictionaries to
be integrated with the e-device. Contextualization then also implies an anchoring
between this dictionary -external context and items presented in dictionary
articles, and it determines the way in which the relevant data are negotiated in
the dictionary -internal ordering and presentation proce dures.

The online environment offers different possibilities of satisfying lexico -
graphic information needs by means of contextualization. Dictionaries still func -
tion as stand-alone products or they can be part of a dictionary portal (Engel berg
and Mull er-Spitzer 2013: 1023). In both these instances the contéxalization in
the dictionary is not motivated by specific texts in the dictionary -external envi-
ronment. The editorial system of the dictionary requires that cer tain items in
the dictionary arti cle, for example, paraphrases of meaning or translation
equivalents, should be addressed by items giving context and cotext, and these
supporting data are either made-up by the lexicographer or extracted from the
specific corpus used by the lexicographer for the specific dictionary. Context
can be obtained beyond the stand-alone dictionary of the dictionary portal. The
online environment enables such possibilities.
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Where dictionary users get access from within a dictionary, a search region,
or a dictionary portal, a search domain, to the internet and other sourcesoutside
the dictionary portal, a search universe (cf. Gouws 2021: 7), a comprehensive
but often unspecified and uncurated pool of supporting data is at the disposal
of the user. This offers an opportunity to link an item in a dic tionary to a dic-
tionary -external source, but the users must apply their mind to make the
appropriate pairing. The search moves from the dictionary to the external
source to satisfy a specific lexicographic need of a user.For the current paper,
the focus is on the reverse search directiond and this is also possible in an
online environment. Users of an e-device should have the opportunity to link
an item in a dictionary -external source to a lemma sign in a specific didionary
and the items in a specific subcomment on semantics in the article of that
lemma sign. The ideal is that the pairing will link the word in the diction ary-
external text to the appropriate items in the dictionary article so that a user can
achieve an unambiguous retrieval of information.

To achieve the abovementioned consultation, lexicographers need to take
cognizance of another type of contextualization procedure. The e-device and its
software should be able to identify the context of a word in the t ext and link
this context with the appropriate context in the integrated dictionary. This type
of contextualization by means of linking is discussed in the next section.

4. Linking

Linking forms the basis for establishing a mapping between a word in a text
and an item in an e-dictionary article. Linking as a contextual procedure pre -
supposes dynamic dictionary articles and lexicographic structures in which a
relation between words in an e-text and user-specified lexicographic sources is
established. A problematic word encountered in an extra-lexicographic envi-
ronment needs to be linked to the treatment of that word and its specific sense
in a dictionary. Successful linking would map the contextualiza tion/cotextuali -
zation of a word in the source to contextualization/cotextualiza tion of a lemma
in the dictionary which would result in users being linked to exact and relevant
items. It therefore needs both texts and dictionary articles with higher contex -
tualization potential.

In the remainder of this section the focus will be limited to systems that
make use of linking, and to context and cotext in dictionaries.

5. Selected projects that link e -texts to e-dictionaries

Linking words in an e -text to language tools, especially edictionaries, is not a
new concept, and has been implemented in various projects. The following
projects are discussed and briefly evaluated:
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The Perseus Project
Amazon Kindle dictionary linking
Browser-based linking

[aN e W a W ol |

Linking in an e -learning environment

In each case the projectis briefly outlined and examples are discussed. Fol-
lowing these discussions, the principles involved in the projects are briefly
evaluated.

5.1 Perseus Project

The Perseus Digital Library (http: / www.perseus.tufts.edu/hopper/) is a pro -
ject that explores the possibilities that online digital collections offer. The pro-
ject "covers the history, literature and culture of the Greco-Roman world" (Perseus
Digital Library, n.d. -b), and, since its inception in 1987, expanded to include "a
massive library of art objects, sites and buildings", Arabic, Ger manic, 19th-
Century American Materials etc. (Perseus Digital Library, n.d. -c). According to
Crane (1998)the "long-term goal must be to make accessible, both physically
and intellectually, to every human being on this planet the complete record of
humanity".

The Greek and Roman collections currently contain 44,462,693 English
words, 13,507,448 Greek words and 10,525,338 Latin words. The Greek and
Latin texts are all encoded with TEI (Perseus Digital Library, n.d. -a, Rydberg-
Cox et al. 2000) to provide easy access to properties of individual words so that
they can be studied in depth. The encoding allows the user to search for a
lemma, and obtain all inflected forms related to the lemma, either in all the
texts, or in a specified subset. For example, in Figure 1, the word 'bellunt' is
searched in the De Bello Gallicoby Julius Caesar, which results in the high-
lighted words in the text; at the bottom right of the image, the three possible
lemmas are given, viz. "bellus’, "bellum' and "belld" By clicking on a specific
occurrence, in this case belld, all possible parts of speech are given, as illus
trated in Figure 2. The Latin Word Study Tool (Figure 3) provides a statistical
probability of all possible correct part o f speech (PoS) analyses, and selects one
of the options as the most likely one in context, but adds a caveat: "It may or
may not be the correct form." It also provides a link to two online Latin diction -
aries, viz. Lewis and Short (see Figure 3 for a shortextract, which offers the
meaning "war" as translation option) and Elementary Lewis and Short. This
recommendation is correct, but this is unfortunately not always the case; if the
PoS parsing statistical recommendation were to be incorrect, translations of
"pretty, handsome" or "to wage war" would be possible, as is evident form the
three possible lemmas listed in Figure 1, and with the PoS analyses in Figures2, 3
and 4.



60

Theo J.D. Bothmaand Rufus H. Gouws

Figure 1:

Search Results

Home
Hel
Currently searching the following texts in Latin:

« C. Julius Caesar, De bello Gallico (ed. T. Rice
Holmes)

Showing 1 - 1 of 1 document results in Latin.

C. Julius Caesar, De bello Gallico Less
(Latin) (English}

book 1, chapter 1: ..., proximique sunt Germanis, qui trans Rhenum
incolunt, quibuscum continenter Belllil gerunt. Qua de causa Helve
quogue religuos Gallos virtute ... aut suis finibus eos prohibent aut ipsi in
eorum finibus BElliM gerunt. [Eorum una, pars, quam Gallos obtinere
dictum

book 1, chapter 2: ... fiebat ut et minus late vagarentur et minus facile
finitimis inferre possent; qua ex parte homines cupidi
magne dolore adficiebantur. Pro multitudine autem hominum et pro gloria
- atque fortitudinis angustos se fines habere arbitrabantur, qui in

book 1, chapter 13 ad eum mittunt; cuius legationis Divico princeps
fuit, qui - Cassiano dux Helvetiorum fuerat. Is ita cum Caesare egit...
Helvetios ubi eos Caesar constituisset atque esse voluisset; sin -
persequi perseveraret, reminisceretur et veteris incommodi populi Romani
et

book 1, chapter 16: ... non sublevetur, praesertim cum magna ex parte
eorum precibus adductus BENR susceperit]; multo etiam gravius quod
sit destitutus gueritur].

Latin Word Study Tool

b\

Home

oll ns/Texts Perseus Catal Research

bello to wage war, carry on war, war
(Show lexicon entry in Lewis & Short Elem. Lewis) (search)

bello verb 1st sg pres ind act

ward frequency statistics

bellum war
(Show lexicon entry in Lewis & Short Elem. Lewis) (search)

bello noun sg neut dat

bello noun sg neut abl

Word frequency statistics

bellus pretty, handsome, neat, pleasant, fine, agreeable
(Show lexicon entry in Lewis & Short Elem. Lewis) (search)

bello adj sg neut dat

bello adj sg neut abl

bello adj sg masc dat

bello adj sg masc abl

Ward frequency statistics

Grants

| H Search |

("agamemnon", "Hom. Cd. 8.1", "denarius")
All Search Options [view abbreviations]

ts ‘Open Source About
Refine This Search hide
Language: | Latin hd
e

ellum

words: Emrrd
phrase:
10
words: Expand
— 10
words:

Expand

(This searches within tha currently selacted documents.
To search within all decuments, use the form below.)

Relevant Works (8) show
All Matching Documents (1) show
Matching Lemmas (3) hide

bellus: "pratty, handsome, neat, pleasant, fine,
agreeable” [entry in Lewis & Short Elem. Lewis)
bellum: "war" (entry in Lewis & Short Elem.
Lewis)

bello: "to wage war, carry on war, war” (entry in
Lewis & Short Elem. Lawis)

The search word is "bellunt, and all potential derivatives in the spe cific
text are found; the selection lists "bellunt', "bellandf, "belli* and "belld

| H Search ‘
("Agamemnon”, "Hem. Od. 9.1", "denarius")
All Search Options [view abbreviations]

Open Source About

Search hide

Get Info for | bello in
Latin ~

Display Preferences —
Gresk : i

Display: [Unicode (precombined) v]
Arabic -

G
e

Default: Translation v

Browse Bar: | Show by default v
Update Preferences

Figure 2: Potential part-of-speech analyses of the selected item,belld
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Latin Word Study Tool ‘ | search |
("Agamemnon”, "Hom. Od. 9.1", "denarius")
i“ All Search Options [view abbreviations]
Home Collections/Texts Perseus Catalog Research Grants Open Source About Help
bello to wage war, carry on war, war Search hide
(Show lexicon entry in Lewis & Short Elem. Lewis) (search) Gat Info for [bello Jin
bello verb 1st sg pres ind act ne user votes 2.2% Latin ~
Word Frequency Statistics (more statistics)
ds i Display Preferences hide
Words in Max Max/10k Min Min/10k Corpus Name
Corpus Greek |U icod bined v}
51,295 167 32.557 5 0.975 G Julius Caesar De bello Display: nicode (precombined)
Gallico P -
Displayt [Unicode v|
Lt
bellum

. ) . . war Browse Bar: | Show by default v
(Show lexicon entry in Lewis & Short Elem. Lewis) (search)

Update Preferences
bello noun sg neut dat no user votes 2.3%

bello T noun sg neut abl no user votes 88.1%

T This form has been selected using statistical methods as the most likely one in this
context. [t may or may not be the correct form. (More info)

Word Frequency Statistics (more statistics)

Words in

Comms Max Max/10k Min Min/10k Corpus Name
51,295 516  100.595 0 O
L - Gallico
ellus retty, handsome, neat, pleasant, fine, agreeable
bell hand t, pl t, fi bl
(Show lexicon entry in Lewis & Short Elem. Lewis) (search)
bello adj sg neut dat no user votes 1.9%
bello adj sg neut abl no user votes 1.9%
bello adj sg masc dat no user votes 1.9%
bello adj sg masc abl ne user votes 1.9%
Word Frequency Statistics (more statistics)
vé:::::" Max Max/10k Min Min/10k Corpus Name
C. Julius Caesar, De bellc
51,295 516  100.595 0 elice

Figure 3: Statistical analysis suggests that "noun sg neut abl" is correct, and
provides the meaning "war"
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A [select] War, warfare (abstr.), or a war, the war

(comner.), i.e. hostilities befween fwo nations (cf.

tumultus).

1. [select] Specifving the enemy.
a. [select] By adjj. denoting the nation:
“omnibus Punieis Siciliensibusque bellis,”
Cic. Verr. 2, 5, 47, § 124: “aliquot annis
ante secundum Punicum bellum,” id. Ac.
2, 5, 13: “Britannicum bellum,” id. Att. 4,
16, 13: “Gallicum,” id. Prov. Cons. 14, 35:
“Germanicum,” Caes. B. G. 3. 28:
“Sabinum,” Liv. 1, 26, 4: “Parthicum,” Vell
2, 46, 2; “zimilarly: bellum piraticum,” the
war against the pirates, Vell. 2, 33, 1.—
Sometimes the adj. refers to the leader or
king of the enemy: “Sertorianum bellum,”
Cic. Phil. 11, 8, 18: “Mithridaticum,” id.
Imp. Pomp. 3, 7: “Jugurthinum,” Hor.
Epod. 9, 23; Vell. 2, 11, 1; “similarly:
bellum regium,” the war against kings,
Cic. Imp. Pomp. 17, 50. —Or it refers to the
theatre of the war: “bellum Africanum,
Transalpinum,” Cic. Imp. Pomp. 10, 28:
“Asiaticum,” id. ib. 22, 64: “Africum,”
Caes. B. C. 2, 32 fin.: “Actiacum,” Vell. 2,
86, 3: “Hispaniense,” id. 2, 55, 2.—
b. [select] With gen. of the name of the
nation or its leader: bellum Latinorum, the
Latin war, i. e. against the Latins, Cic. IN.
D. 2, 2, 6: “Venetorum,” Caes. B. G. 3, 16:
“Helvetiorum,” id. ib. 1, 40 fin.; “1, 30:
Ambiorigis,” id. ib. 6, 29, 4: “Pyrrhi,
Philippi,” Cic. Phil. 11, 7, 17: “Samnitium,”
Liv. 7, 20, 2.—
c. [select] With cum and abl. of the name.
(). [select] Attributively: “cum Jugurtha, cum Cimbris, cum

Figure 4. An extract from the linked version of the Latin TEnglish dictionary
by Lewis and Short in the Perseus Project, which provides more
detailed information about " belluni and links to various texts

The following figures provide examples of incorrect morphological parsing
and/or the complexity of finding the correct translation equivalent. The text,
from the De Amicitiaby Cicero, is given in Figure 5.
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M. Tullius Cicero, De Amicitia
William Armistead Falconer, Ed.

-

Home Collections/Texts Perseus Catal Research Grants

Your current position in the text is marked in blus. Click anywhere in the line to jump to ancther position.

section:

This text is part of: =» |C|c Amic. 1 |
Click on a word to bring up parses, dictionary entries, and frequency statistics

Greek and Roman Materials

Latin Texts Q. Mucius augur multa narrare de C. Laelio socero suo memoriter et iucunde solebat
Latin Prase nec dubitare illum in omni sermone appellare sapientem. ego autem a patre ita eram
Cicero

deductus ad Scaevolam sumpta virili toga, ut, quoad possem et liceret, a senis latere
numquam discederem. itaque multa ab eo prudenter disputata, multa etiam breviter
et commode dicta memoriae mandabam, fierique studebam eius prudentia doctior.
quo mortuo me ad pontificem Seaevolam contuli, quem unum nostrae civitatis et
ingenio et iustitia praestantissimum audeo dicere. sed de hoc alias, nunc redeo ad
augurern.

Search the Perseus
Catalog for:

Editions/Translations
Author Group

Cicero: De Senectute De Amicitia De Divinatione. With An English Translation. William
Armistead Falconer. Cambridge. Harvard University Press; Cambridge, Mass., London,

Table of Contents: England. 1923.
S=EEEiL The Annenberg CPB/Project provided support for entering this text.
saction 2
section 3 xmL [
section 4
sestien 5 This work is licensed under a Creative Commaens Attribution-Sharealike 2.0 United States License.
section & :
X An XML version of this text is available for download, with the additional restriction that you offer Perseus any
saction 7 b : " ; o = 2n
madifications you make. Perseus provides credit for all accepted changes, storing new additions in a versioning
section 8 system.
saction 3
section 10

Figure 5: Three words in line 4 are relevant d "alf, "ed and "disputatd (dis-
cussedin inverse order)

Latin Word Study Tool

b X

Home Collections/Texts rseus Catal Research

disputo to weigh, examine, investigate, treat, discuss, explain
(Show lexicon entry in Lewis & Short Elem. Lewis) {search)

disputata T part sg perf pass fem voc 3 user votes 78.4%
disputata part sg perf pass fem nom no user votes 5.7%
disputata part sg perf pass fem abl no user voles 6.1%
disputata part pl perf pass neut voc no user votes 2.9%
disputata part pl perf pass neut nom no user voles 3.5%
disputata part pl perf pass neut acc no user votes 3.4%

+ This form has been selacted using statistical mathods as the most likely one in this context. It may or may not be the correct form. {Mors infa)
Word Frequency Statistics [mare statistics)

Words in Corpus Max Max/ 10k Min Min/ 10k Corpus Name
5,477 3 5.497 B 9.457 M. Tullius Cicero, De Amicitia

XML |

Figure 6: The lemma selection for "disputatd is correct. The PoS is partially
correct, as it is not "fem voc", as suggested by the statistical analysis,
but "neut acc"
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Latin Word Study Tool

Collections/Texts Perseus Catalog Research Grants Open Source About

Eos the dawn
(Show lexicon entry in Lewis & Short Elem. Lewis) (search)

eo noun sg fem dat no user votes 3.5%

eo noun sg fem abl no user votes 6.2%

Word Frequency Statistics (more statistics)

Words in Corpus Max Max/10k Min Min/10k Corpus Name
9,477 246 259.576 ) 0 M. Tullius Cicero, De Amicitia
eo to go, walk, ride, sail, fly, move, pass

(Show lexicon entry in Lewis & Short Elem. Lewis) (search)

eo verb 1st sg pres ind act no user votes 2.8%

Wiord Frequency Statistics (more statistics)

Words in Corpus Max Max/10k Min Min/10k Corpus Name
9,477 136 142.505 (! 0 M. Tullius Cicero, De Amicitia
€02 there, in that place

(Show lexicon entry in Lewis & Short Elem. Lewis) (search)

eo adv indeclform no user votes 17.8%

Word Frequency Statistics (more statistics)

Words in Corpus Max Max/10k Min Min/10k Corpus Name
9,477 72 75.973 ) 0 M. Tullius Cicero, De Amicitia
is he, she, it, the one mentioned
(Show lexicon entry in Lewis & Short Elem. Lewis) (search)
eo T pron sg neut abl indeclform 2 user votes 59.6%
eo pron sg masc abl indeclform no user votes 10.1%

* This form has been selected using statistical methods as the most likely one in this context. It may or may not be the correct form. (More info)
Word Frequency Statistics (more statistics)

Words in Corpus Max Max/10k Min Min/10k Corpus Name
9,477 291 412.578 87 91.801 M. Tullius Cicero, De Amicitia

Figure 7. There are four possible lemmas for "ed; the statistical analysis
identi fies the correct lemma, "ed, but the incorrect gender, as it is
"masc”, and not "neut"

Latin Word Study Tool

udlh

Home Collections/Texts erseus Catalos Research Open Source Abou
ab all the way from
(Show lexicon entry in Lewis & Short) {search}
ab prep indeclform
Word Frequency Statistics {more statistics)
Words in Corpus Max Max/10k Min Min/10k Corpus Name
9.477 178 185.713 a4 46.428 M. Tullius Cicero, De Amicitia

XML

Figure 8: The preposition "al' is identified correctly; however, one translation
equivalent is provided, "all the way from", which makes no sense i n
context
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2. [select] In partic.
a. [select] To denote an agent from whom an action proceeds, or by whom a thing is done
or takes place. By, and in archaic and solemn style, of. So most frequently with pass. or
intrans. verbs with pass. signif., when the active object is or is considered as a living being:
Laudari me abs te, a laudato viro, Naev. ap. Cic. Tusc. 4, 31, 67: injuria abs te afficior, Enn.
ap. Auct. Her. 2, 24, 38: “a patre deductus ad Scaevolam,” Cic. Lael. 1, 1: “ut tamquam a
praesentibus coram haberi sermo videretur,” id. ib. 1, 3: “disputata ab eo,” id. ib. 1, 4 al.:
“illa (i. e. numerorum ac vocum vis) maxime a Graecia vetere celebrata,” id. de Or. 3, 51,
197: “ita generati a natura sumus,” id. Off. 1, 29, 103; cf.: “pars mundi damnata a rerum
natura,” Plin. 4, 12, 26, § 88: “niagna adhibita cura est a providentia deorum,” Cic. N. D. 2,
51 al.—With intrans. verbs: “quae (i. e. anima) calescit ab eo spiritu,” is warmed by this
breath, Cic. N. D. 2, 55, 138; cf. Ov. M. 1, 417: (mare) qua a sole collucet, Cic. Ac. 2, 105:
“salvebis a meo Cicerone,” i. e. young Cicero sends his compliments to you, id. Att. 6, 2 fin.:
“a quibus (Atheniensibus) erat profectus,” i. e. by whose command, Nep. Milt. 2, 3: “ne vir

Figure 9: Clicking on "Show lexicon entry in Lewis and Short" provides the
full entry for " ab' in the dictionary d a short selection of the correct
sense is provided

The entry in Lewis and Short, however, provides a total overload of informa -
tion: the article is more than 5,800 words long, and the correct translation
equivalent occurs in a similar text (also by Cicero) in the hierarchy at I11.B.2.a, at
around word 3,400.

The preceding discussion is not intended to be a full evaluation of the
Perseus project features and functionalities. It is, however, evident that this is
an excellent tool to enable research in the Classics, as well as to support begin
ning and intermediary students of the Classics. It is also evident that the user
has to apply their mind to make a selection from the list of morphological
parsings, dictionary entries and word senses.

5.2 Linking in e -texts on a Kindle e -reader

The Kindle e-reader allows the reader to link to user-specified dictionaries. A
large number of dictiona ries is available free of charge. These dictionaries need
to be downloaded by the user and the selected dictionary needs to be specified
by the user when first being consulted. The specified dictionary can be changed
at any time, for example, to link to either a UK or US English dictionary, or a
translation dictionary, for example from English to German, or vice versa (if a
German phrase occurs in the English text, or when a German text is being
read). Linking occurs to the first occurrence of a lemma in the dictionary. This
is usually fairly reliable, but, since there is no PoS/syntactic analysis, the land -
ing place of the linking process is not always correct, both at the level of the
morphological form (for example, verb instead of noun), the wrong lemma (in
the case of homographs and homonyms), and no clarification about the correct
sense of a polysemous word.
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This process has been studied in a fair amount of detail in Bothma and
Prinsloo 2013, where many examples are provided, as well as in Bothma and
Gouws 2020, also with examples. Bothma and Prinsloo (2013: 1694.84) provide
a categorisation of problems that occur in the Kindle linking:

d Correct lemma but incorrect PoS (e.g. vertihounTadjectiveTadverb confusion)
d Incorrect linking of homographs, typic ally verb/noun confusion in
dictionary linking
d Inflected/conjugated form links to correct lemma but wrong PoS
d Word is a homograph of an inflected/conjugated form of the verb/
noun

d Incorrect lemma (and often incorrect PoS as well)
d Word links to a homograph lemma which is etymologically not
related
d  Word links to the incorrect lemma based on the inflection of either the
word itself or a possible inflected/conjugated homograph of the
lemma

Bothma and Prinsloo (2013) further discuss issues with compounds, phrases
and phrasal verbs, the treatment of proverbs, idioms and similar fixed expres -
sions, the treatment of apostrophes, hyphens and capitalization, the occurrence
of wrong or inappropriate options, and cases where no option is given. In
many of these cases, the linking is incorrect, or requires further evaluation of
the results by the user to find the appropriate sense for the context.

One example of each of the level one bullets earlier in the discussion is
provided in Table 1, for ease of reference.

Example Links to Correct linking in context

"watch" as in "My watch watch v. 1[with obj.], "look | The noun is provided later

has stopped" s nqgq nar dgqud)]| inthe same article, pre-
ceded by a small black
square:T n.

"flags", as in "He washed | flagin., "a piece of clothor | flag2n+ !~ ek s

the flagsinthe courtyard” | r hl hk > g | ~sdq

Table 1: Examples of incorrect linking in Kindle

The linking of e -texts to a userspecified dictionary in the K indle usually works
very well. However, due to the fact that there is no contextual parsing, errors
sometimes occur. In addition, the system is not aware of the context or cotext,
which results in further possible errors. It is therefore again up to the us er to
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apply their mind to select the correct sense or meaning in each and every
instance.

5.3 Browser-based linking

Browser-based linking from an e-text to an e-dictionary is an extension of the
preceding process, in which linking is restricted to e -texts on a Kindle. In
browser-based linking, any text in a browser can link to a user-selected diction-
ary, or set of dictionaries, which are fully customisable. This is discussed in
Tarp and Gouws 2020 and in Bothma and Gouws 2020. From the examples and
discussion in these two articles, it is evident that the system cannot be context
aware, and that the problems noted in the Kindle linking occur here as well.
Different devices/operating systems have different interfaces, as is evident
form the examples in Bothma and Gouws 2020, and Figures 1@5. Depending
on the device/operating system, links to additional uncurated information
sources can be accessed, which take the user outside the domain of the diction
ary. One advantage of the browser-based linking on an iPad is that the user can
select multiple dictionaries in the settings of their device. If a user then clicks
on a word, a pop-up menu with three items is displayed (Figure 10); clicking
on "Look Up" results in a customised dictionary portal with drill -down options
to more information (Figure 11). This can obviously lead to information over -
load, but is, to a certain extent, under the control of the user, as they can select a
larger or smaller number of dictionaries in the device settings. On an Android
phone, however, a limited set of selection options appears (Figure 12); "Define"
links to a dictionary article (Figure 13). Clicking on the three vertical dots pro -
duces a portal of unordered information sources, some of which are dictionar -
ies, as illustrated in Figure 14. Clicking in this case on "Dictionary", a dictionary
article based on the phone configuration is shown (Figure 15).

Copy Look Up Share...

VaccineTmandate likely to survive legal
challenge - but govt must ensure they reach
all South Africans

Figure 10: Options when clicking on a word in Google Chrome on an iPad
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mandates Done

Dictionary

mandate | noun
1. authority
2. instruction

mandate | 'mandert | noun

1. an official order or commission to do something

2. the authority to carry out a policy, regarded as given by the electorate
to a party or candidate that wins an election

mandate | noun

1. authority
2. instruction

man-date | 'mandat | noun

1. an official order or commission to do something

2. the authority to carry out a policy or course of action, regarded as
given by the electorate to a candidate or party that is victorious in an e...

mandate | 'mandert | noun
v -

Figure 11: Dictionary portal available after clicki ng "Look Up" in Figure 10 in
Google Chrome on an iPad
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& Define Copy Share i

O s
vaccine mandate as world
grapp‘ with Onfkron

Figure 12: Options when clicking on a word in Google Chrome on an
Android phone

(5 define mandate S

Dictionary

Definitions from Oxford Languages

Search for a word Q

mandate

See definitions in:
All Law Politics

noun
2D /mandert/

1. an official order or commission to do

something.

"a mandate to seek the release of political
prisoners”

Similar:  instruction directive v

2. the authority to carry out a policy, regarded as
given by the electorate to a party or candidate
that wins an election.

"he called an election to seek a mandate for
his policies"

Similar: = authority approval v

Figure 13: Selecting "Define" in Figure 12 results in a dictionary article from
Oxford Languages
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Select all
Web search
Dictionary

Dictionary.com

Translate
Search Wikipedia
Ox. Conc. En. Dict

Oxford Dictionary of English

Figure 14: Clicking on the three vertical dots in Figure 12 results in this unor -
dered portal (scrolling required to see all options)

Collins English ¥ X

mandate

(mandates, mandating, mandated)

1 N-COUNT

[N to-inf] If a government or other

elected body has a mandate to carry out ..

Figure 15: Clicking on "Dictionary" results, in the configuration on the spe -
cific device, on a full article from Collins English Dictonary

In addition to the issues of potential information overload (iPad) and unordered/
illogi cal menu structures (Android phone), it is evident that the systems are not
context sensitive and that the user has to apply their mind to obtain the correct
sense or meaning in the context.
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5.4  Linking to dictionaries in a language learning environment

Huang and Tarp (2021) describe Kaiyan OpenLanguagean English language
learning application (app), for Chinese students. The app makes use of two dic-
tionaries, one which the authors term "embedded”, and one which they term
"integrated” (Huang and Tarp 2021: 74). The embedded dictionary correlates
with the dictionaries described in the previous sections of this paper, and the
integrated dictionary is a dictionary that is linked to the course content pro-
vided in the app, and "only the words occurring in the text can be consulted”;
"Embedded dictionaries cannot 'know' what information a user is looking for in

a concrete consultation, whereas integrated dictionaries, if well designed, will
be contextaware and, thus, 'know' the concrete sense of a word relevant to the
user". According to the authors, "This context-awareness seems to be the most
urgent lexicographical challenge to the Kaiyan OpenLanguagand other similar
learning apps" (Huang and Tarp 2021: 7475). From their discussions in the
following sections of their article, it is evident that Huang and Tarp (2021: 75 -85,
sedion 4) are not impressed with the success of contextsensitive linking in this
app, and they provide a number of examples. They summarise the problems as
follows:

We have seen lexical units that are not treated in the pop-up window, and
sometimes not even in the dictionaries when consulted from the front page. We
have seen polysemous wordswhere some senses are missing in the default die
tionary or only available after accessing the whole article. We have seen words
with inaccurate and even wrong definitions. We have seen examples of data
overload with senses and equivalents that are irrelevant in the concrete context.
We have seen users who have to click three or four times to get an answer or no
answer at all. We have seen how the position of the pop-up window that is sup -
posed to help users sometimes has the opposite effect and make it meoe difficult
to pick up the meaning of a word (Huang and Tarp 2021: 86).

Contextualisation of lexicographic consultations is therefore not always very
successful in this app, and Huang and Tarp (2021: 88) suggest that this should
be fixed by a combination of programming and manual work, focusing on the
course texts available in the app, and doing this for all texts that will be added
to the app in future.

5.5  Evaluation of linking systems

Linking systems definitely simplify the dictionary consultation proc ess. In an
e-reader it is a very easy way to do a quick search in the integrated dictionary,
with out the "hassle" of having to go to a dictionary app or a paper dictionary.
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However, currently, the quality of the results is not guaranteed because in
none of the cases the system is fully aware of either the pragmatic/functional
environment (the context) or the grammatical environment (the cotext). Link -
ing systems often are not directed at the needs of a specific user group or the
interpretation of a specific context. Consequently, when linked to a dictionary,
the user is offered a number of options from which to choose. This often leads
to a haphazard selection and the users have to apply their mind to decide what
the correct meaning/sense for the given context of the word in the dictionary -
external text is.

Two of the systems discussed in the article provide links between e-texts
and defined corpora, viz. in the Perseus project the corpus of Latin and Greek
texts (and others), and in the Kaiyan OpenLanguagapp the course texts used for
language learning.

The Perseus project has extensive markup of the texts and makes a sug
gestion for the correct PoS analysis based on statistical analysis, linking all pos
sible solutions to the e-dictionaries. The user therefore still has to apply their
mind to decide on the correct PoS, as well as to select the correct sense, once the
dictionary is accessed.

The linking in the Kaiyan OpenLanguagapp currently requires that the user
apply their mind to make the correct selection in the pop-up window of the
dictionary, very similar to the Kindle linking. The suggestions for the improve -
ment of this system (Huang and Tarp 2021) will require extensive in put from
experts to ensure contextsensitive linking for the course texts.

Based on the nature of the errors in the Kindle linking, there is no analysis
of the selected word, and the word is linked to the first available lemma in the
dictionary The same applies to browser-based linking. There is, however, lim-
ited matching based on conjugated and inflected forms, but this is simply a
matching of these items to the conjugated and inflected forms given in the dic -
tionary, and there is no "intelligence" in the linking.

The amount of parsing in Perseus and the Kaiyan OpenLanguagapp is in-
sufficient to result in context -aware linking. The matching based on conjugated
and inflected forms also does not lead to context-aware linking. The only cur -
rently available option is the laborious manual linking by experts. This can
obviously be done only for a limited/small corpus, and other options should
be investigated.

This article suggests the partial-automated and manual construction of a
fully annotated (marked -up) corpus of limited size, to serve as the input for a
machine-learning system with artificial intelligence. We therefore foresee that
there will be a "black box" of software between the selected word and the dic-
tionary that will determine the correct lemma and sense to be selected from the
e-dictionary.

Based on the analyses of he four systems discussed thus far in this article,
it is evident that, in all cases, the systems are not context aware, either in terms
of the context/cotext of the item or in the broader context of the text:






