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Abstract: In 2014, the International Centre for Lexicography, a research group at Valladolid signed a
contract with Ordbogen A/S (a Danish language technology company) and the University of Valladolid for
developing a lexicographic project, the so-called Diccionarios Valladolid-UVa (Fuertes-Olivera 2019 and
2022; Fuertes-Olivera & Tarp, 2022; Fuertes-Olivera et al, 2018; Tarp and Fuertes-Olivera, 2016). Each
partner gave around 180,000 euros (the International Centre for Lexicography’s contribution came from
the research projects FFI2011-22885, VAO67A12-1 and FFI2014-52462-P), to be employed in the design and
construction of Spanish dictionaries (in particular, a general dictionary of Spanish, a Spanish dictionary of
accounting, a bilingual Spanish-English/English-Spanish dictionary and a bilingual Spanish-English/English-
Spanish accounting dictionary). By the end of 2019, the Spanish Research Agency and the regional one
had stopped funding the research projects of the International Centre for Lexicography, which prompted
a change of course in the project and the actual dismemberment of the research group. At that time, the
project had completed around 50,000 dictionary articles and was cooperating with Ordbogen in launching
in Spain Write Assistant, an integrated writing and translation tool (Fuertes-Olivera and Tarp, 2020). In July
2020, the editor of the project decided to continue working on it, concentrating on three tasks. Firstly, he
was going to create more dictionary articles for the general dictionary of Spanish (i.e., the accounting and
bilingual projects were abandoned). Secondly, he would accommodate the existing dictionary articles to the
new ones to new findings (Tarp, 2022). And finally, both he and Sven Tarp would explore a way ahead for
making the lexicographic data truly innovative and developing more effective products, services, processes,
technologies, and business models. This article explains decisions concerned with the Diccionario Digital del
Espanfol (DIDES, the name given to the general dictionary of Spanish of the abovementioned lexicography
project is accessed at https:/diesgital.com). This online dictionary was released by Ordbogen in June 2023,
and some of its innovations are concerned with the following: (a) selection of lemmas; (b) social mores;
(c) the use of the Internet as a lexicographic source; (d) the treatment of lexicographic data; (e) the use of
technology for searching, presenting, and updating the dictionary articles; and (f) the introduction of new
business models. Since August 2023, | am also using generative Artificial Intelligence for crafting definitions
and completing the lexicographic data of each dictionary article. For reasons of space, | have decided to
explain how this innovation works in future publications (Fuertes-Olivera, 2025).

Keywords: lexicography; online dictionary of Spanish; innovations; DIDES; lemma list; log files; social mores;
lexicographic sources; lexicographic technology; data presentation; business models.

Summary: 1. The Lexicographic Project Diccionarios Valladolid UVa. 2. The Diccionario Digital del Espafiol
(DIDES). 3. Innovations connected with lemmas. 4. Innovations connected with social mores. 5. Innovations
connected with lexicographic sources. 6. Innovations connected with the treatment of lexicographic data.
7. Innovations connected with technology. 8. Innovations connected with business models. 9. Conclusion.
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1. The Lexicographic Project Diccionarios Valladolid-UVa

The lexicographic project Diccionarios Valladolid-UVa started officially in January 2014, with the signing of
a contract between the Danish company Ordbogen A/S, the University of Valladolid, and the International
Centre for Lexicography research group, each committing 180,000€ to the project; this would be spent in
the next four or five years. In the same month, we selected 4 part-time lexicographers, each with a 19-hour-a-
week work schedule and with an annual cost of around 25,000 € (salary + labor expenses) per lexicographer.
The selection process consisted of two stages, the first of which was devoted to examining the CV and English
proficiency of 50 applicants. This stage resulted in the shortlisting of 10 applicants, who were given a 30-hour
crash course on how to write dictionary articles and search lexicographic data with Google. These ten appli-
cants were then asked to write 10 dictionary articles, which had been selected by the editor of the project, in a
controlled environment. Their answers were then evaluated by three researchers of the International Centre
for Lexicography, who selected 4 of the 10 applicants. These four lexicographers started their work in March
2014; they all worked for 4 hours from Monday to Thursday and 3 hours on Friday. They were in the same room,
next to the office of the editor of the project, who could check and answer their doubts very easily and quickly.
They worked on the project until June 2020, (the Spanish Research Agency and the regional research au-
thorities had decided to stop funding the research projects they had been financing up to that time (The ref-
erence numbers of the financed projects are as follows: FFI2011-22885, VA0O67A12-1 and FFI2014-52462-P).

The project was based on three main ideas (see Fuertes-Olivera, 2019, for a more detailed analysis). Firstly,
it argued that dictionaries are reference tools conceived for consultation with the genuine purpose of meet-
ing specific information needs experienced by specific types of potential users in specific types of extra-lex-
icographical contexts (Bergenholtz & Tarp, 2003; Tarp, 2008; Fuertes-Olivera & Tarp, 2014). Dictionaries
must be designed to assist their users by providing manual or automatic access to lexicographic data, either
prepared by lexicographic teams or recommended by the team and extracted from open linked data, e.g.,
figures and Wikipedia links.

Secondly, it also claimed that, as they are reference tools, dictionaries must be prepared, designed, and
compiled as up-market products and/or services, i.e., tools that displace established competitors by making
use of disruptive technologies. For instance, preparing dynamic dictionary articles, i.e., different data for dif-
ferent users in different situations is a feature of upmarket online dictionaries that can easily be implemented
as a lexicographic strategy for broadening the customer base of online dictionaries.

Finally, it assumed that we are in the middle of a data-driven economy, and consequently lexicographers
should prepare lexicographic data for coping with the following: pervasive information asymmetry, i.e., users
should have at their disposal many information channels and will use the one(s) more useful for them; the in-
dustrialization of learning through artificial intelligence, e.g., the use of machine learning and neural networks
for developing assistants and other auxiliary tools; and new lexicographic uses, e.g.. for discovering which
words users search for (Fuertes-Olivera & Tarp, 2020; Tarp, 2022).

Cancelling public funding for the International Centre for Lexicography forced the project to change
course. Since mid-2020, only the editor of the project has been engaged in it on a regular basis. He is totally
committed to creating more dictionary articles for the general dictionary of Spanish, to adapting the existing
dictionary articles to new findings (Tarp, 2022) and, together with Sven Tarp, to explaining the decisions tak-
en; it is assumed that these are truly innovative, i.e., they are the result of the development of more effective
products, services, processes, technologies, and business models.

This article assumes that lexicography cannot be achieved without innovation, and thus an explanation of
this is given in the contexts of lemmas (section 3), social mores (section 4), lexicographic sources (Section 5),
the treatment and presentation of lexicographic data (Section 6), technology (Section 7) and business mod-
els (Section 8). The innovations are illustrated with examples taken from the Diccionario Digital del Espariol
(DIDES) (section 2). A conclusion will summarize the main ideas discussed.

2. The Diccionario Digital del Espanol (DIDES)

The Diccionario Digital del Espafol (DIDES) is the name given to the general dictionary of Spanish designed
and compiled within the framework of the lexicographic project “Diccionarios Valladolid-UVa". The dictionary
was released in June 2023. Figure 1 shows a screenshot of the data stored so far.

Here are some of the numerical details:

— It has more than 134,000 lemmas (section 3, below).

— Around 78,000 lemmas contain some lexicographic data, whereas around 55,000 are totally empty
(“Clase de palabra vacia).

— Around 50,000 of the 78,000 lemmas examined have now been completed.

— There are more than 13,000 expressions, i.e. lemmas composed of 3 or more single words.

— Almost 30% of the lemma list in the dictionary are nouns; this figure is relevant and shows the key role
nouns play in any language.

— There are more than 118,000 examples and 269,000 “frases” (i.e., chunks of texts that show some relevant
information about the lemma). They have basically the same information, and hence will be placed under
the same heading in the dictionary article (section 6).

— There are more than 113,000 meanings; these correspond to the completed lemmas (see section 3,
below).
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— There are more than 123,000 synonyms and 8,000 antonyms referring to the abovementioned meanings;
these will offer several options and will allow the creation of “semantic and functional patterns”, i.e., syno-
nyms and/or antonyms for disambiguating meaning at a quick glance (section 6, below).

— There are more than 22,000 links, most of them to figures, Wikipedia articles and some YouTube videos
and clips (section 6, below).

— There are more than 7,000 grammar notes, i.e., information on some relevant grammatical information
(see section 6, below).

The above data indicate that DIDES is an on-going, large lexicographic project, whose main innovations
are analyzed in the following sections. It is hoped that these will result in a sustainable lexicographic project.

Sustainability in lexicography does not refer to the resource (language) but to the financial resources that
are needed for designing, making, and maintaining any lexicographic project (Colman, 2016). The sections
below, all of which refer to innovations in Spanish lexicography, assume that these innovations are totally
necessary for convincing funders and the Spanish-speaking world that they need more than “copycats” and
“faster horses” (Tarp, 2011: 58-60) to meet their information needs. While it is true that people may just “goog-
le” what they need in many situations and that their needs are often satisfied, | think that this can be improved
by offering them the possibility of consulting high-quality dictionaries such as DIDES.

Figure 1. Statistics of the Diccionario Digital del Espafiol.
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Source: Editor of the Dictionary (see section 5, below)

3. Innovations Connected with Lemmas

Innovation is “the practical implementation of ideas that result in the introduction of new goods or services
or improvement in offering goods or services.” (Innovation: Wikipedia) This definition indicates that innovation
often takes place through the development of more effective products, processes, services, technologies,
business models and so on, and that innovation is related to, but different from, invention. Hence, lexicogra-
phers do not have to invent the lexicographic wheel when they work on a new lexicographic project. They can
and must use existing lexicographic resources, although in a novel and enhanced way; for example, with the
lemma lists of existing dictionaries.

Fuertes-Olivera (2022) considers the selection of the headword or lemma list to be an ongoing process,
i.e., one that is never finished. As such, lexicographers must decide on the method for selecting the initial
lemma list and continuously enlarging it. Since the advent of the Cobuild Dictionary (Sinclair, 1987), lexicog-
raphers have mostly defended a corpus-based approach to headword selection, i.e., the words to be in-
cluded must be basically extracted from corpora in accordance with their frequency and/or importance. My
proposal is different: selection is a process that should take into consideration its inception and continuous
development. Its initial stage aims at selecting the words that users really look up, as research has discov-
ered that many of the words lemmatized in existing dictionaries — some researchers claim almost 80%; see
Bergenholtz and Norddahl, 2014 — have never been looked up (Trap-Jensen et al. 2014). The Diccionarios
Valladolid-UVa have followed this methodology and have initially selected two lists of single-word lemmas,
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one for English and one for Spanish. The initial headword lists of the Diccionarios Valladolid-UVa were select-
ed at the Ordbogen A/S headquarters, the Danish language technology company with which we have been
designing and carrying out our lexicographical projects since 2014.

The Danish company used big data analytics for around two months. The process comprised several
stages and was based on an analysis of around one million daily searches in 10 dictionaries, e.g., an English-
Spanish/Spanish-English dictionary, an English-German/German-English dictionary, an English monolin-
gual dictionary, a Spanish monolingual dictionary, and so on. It was possible to match around 80% of the
searches, i.e., they were found in, at least, 8 of the log files of the ten dictionaries. These were considered
ideal candidates for the initial lemma list in English and Spanish, each comprising around 20,000 words,
16,678 of which were used for starting DIDES. An analysis of the process and the list highlights the main char-
acteristics of the initial lemma list:

— Users search for words of very low frequency in reference corpora such as CREA and CORPES XXI, even
for words that are not included at all in reference corpora. For example, the words Balbino (a Roman em-
peror murdered by pretorians), madison (a type of dance and a kind of cycling competition), mae (an infor-
mal means of address for addressing young people used in South America), sobrehipotecar (a technical
term used in law and economics referring to the illegal process of taking more debt than the value of the
property mortgaged) and ostomia (a technical term in medicine referring to a type of surgery that allows
bodily waste to pass through a surgically created stoma on the abdomen into a prosthetic known as “os-
tomy bag), are in the log files but not in the lemma list of Spanish dictionaries and have very low frequen-
cies in corpora (e.g., sobrehipotecar has zero concordances in the above-mentioned reference corpora,
perhaps because this word was introduced in 2008 by the European Central Bank in connection with the
chaos resulting from the bankruptcy of Lehman Brothers).

— Users search for words connected with their daily lives, typically health conditions, organizations, plants,
animals, and tools. For instance, words such as OCDE, colectivo LGTBI, cachi (a bird) and out (as a noun,
adjective and interjection) are not lemmatized in Diccionario de la Lengua Esparnola (DLE), although they
are frequently used in the Spanish- speaking world.

— Users also search for words that are mostly or only used in America (i.e., they are “americanismos”). This
clearly indicates the necessity of paying attention to these words. For example, words and expressions
such as abombe, bacho, buen pago, cablevision, cachi, and so on, are in the log files but are not in the
lemma list of DLE.

The initial lemma list must be systematized and permit enlargement, i.e., the process used for adding
more lemmas to the initial lemma list. Systematization means that all the members of the lists must be con-
verted into a unit of inclusion, e.g., a lemma in traditional lexicography. Following standard practice, the editor
initially converted the list into 16,678 single-word lemmas and these were included in the Dictionary Writing
System (DWS) or the editor of the DIDES in their canonical form, e.g., the infinitive of the verb, but adapted to
an online search process (section 7, below).

Enlargement is also an on-going process. It is initially concerned with the words and expressions that are
related with the lemmas of the initial lemma list. In the DIDES, | have taken the following decisions, which are
innovative in Spanish lexicography:

— | have eliminated all constructs such as professor, ra, quieto, ta and so on. In DIDES, all lemmas are real
words and expressions, e.g., profesor and profesora are two lemmas (section 4).

— Homonyms are distinguished according to their word class, inflection(s), if any, and the articles with which
they agree. This means that agudo is lemmatized twice (agudo as a noun goes with un agudo, el agudo,
unos agudos, los agudos and agudo as an adjective goes with agudo, aguda, agudos and agudas). In a
similar vein, policia is lemmatized twice (un policia, el policia, unos policias, los policias and una policia, la
policia, unas policias and las policias). Furthermore, casa is also lemmatized twice (una casa, la casa, unas
casas, las casas and casa, without any inflection or morphological change when it is used figuratively to
refer to an imaginary place where a person or organization is or feels safe, as in the example “en este lugar
me siento en casa”) (section 6).

— |have lemmatized all related words, i.e., those that stem from the initial single-word lemmas due to gram-
mar rules. In Spanish, these basically affect some nouns, adjectives, adverbs, and verbs. For instance,
abanderado is a male noun and its related word is abanderada (female noun). In traditional Spanish dic-
tionaries such as the DLE, this process of enlarging only exists for lemmatizing some manner adverbs,
i.e., they are formed by adding -mente to the base of an adjective, e.g., abiertamente. For the rest of
related words, Spanish dictionaries use constructs such as abanderado, ra that do not exist in real lin-
guistic interactions (Fuertes-Olivera and Tarp 2022) or they do not lemmatize them at all. For instance,
the related word of the verb peinar is peinarse, and the related word of the adjective abierto is the noun
abierto. These and derived nouns (abastos, plural nouns), informal adverbs and interjections (claro) are
lemmatized in DIDES.

— | have lemmatized all expressions found during the compilation process of the dictionary articles cover-
ing the initial lemma list (section 6, below). An expression or “extended unit of meaning” (Rundell 2018)
is a linguistic unit formed by three or more orthographical words that expresses a concept and is used
as a unit within a sentence. Such a unit is converted into an “extended-unit-of-meaning lemma” and in-
cluded in the lemma list if it is still in use, e.g. by being in approximately 5% of the Google minitexts



Fuertes-Olivera, P. CLAC 103 (2025): 199-213

203

used as sources (section 5) and in four out of seven existing dictionaries that | also referenced during the
process of compilation: Diccionario de la Lengua Espanola (DLE); Diccionario del Espafol Actual (Seco et
al. 2011); Diccionario Espanol-Inglés (Collins); Diccionarios.com; Diccionario espafiol de Google (Google);
SpanishDict; and WordReference (Spanish; Spanish-English). Fuertes-Olivera (2022) claims that the lem-
matization of expressions is based on the tenets of semantic network theory (Forster & Chambers, 1973).
This theory affirms that humans mostly use meaning networks in their daily linguistic interactions. For
instance, the Spanish adjective agudo has 14 different meanings or senses in the DLE and 5 expressions
that are included as run-ons (acento agudo; angulo agudo; octava aguda; octavilla aguda; and poliomelitis
aguda). In DIDES, agudo has 13 meanings as an adjective and is part of 12 more lemmas: the five run-ons
of the DLE and a further 7 not in this dictionary: tono agudo, verso agudo, zumbido agudo, silbido agudo,
lumbago agudo, abdomen agudo and lino silvestre agudo. This process is a very active one, and | think that
in two years’ time, DIDES will have more than 30,000 “extended-unit-of-meaning lemmas”, i.e., lemma-
tized expressions such as quiosco de bebidas, comida de plastico, alojamiento y comida, beber la sangre,
beber a gallete, beber los vientos por, and so on.

To sum up, the process of lemmatization used in DIDES highlights six innovations. Firstly, the initial lem-

ma list comes from log files, i.e., real searches, and not from corpora, literary works, or existing dictionaries.
Secondly, as an on-going process, the lemmatization of new “realities” (linguistic and social) needs both
the desire and the technology which allow lexicographers to incorporate them as soon as they are encoun-
tered (section 7). Thirdly, the initial lemma list is amplified by applying grammar rules, social mores, and
“better search and find” technologies during the process of compilation of the dictionary articles. Fourthly,
all the lemmas refer to existing linguistic and/ or social entities. Fifthly, it never uses run-ons, most of them
being lemmas. Finally, homonyms are differentiated in terms of their word class, inflections, and the arti-
cles with which they agree. The rationale for such a philosophy is twofold: (a) it offers a better description
of the language and (b) it facilitates searching and retrieving. As a consequence, the dictionary might be
better prepared for using NLP tools. Table 1shows 8 lemmas of DIDES and their treatment in Diccionario de
la Lengua Espafola (DLE); Diccionario del Espafol Actual (Seco et al. 2011); Diccionario Espafol de Google
(Google); and WordReference (Esparnol). Neither of them is lemmatized in DEL, Seco et. al., Google, and

Word Reference.

Table 1. Lemmas of DIDES and their lexicographic treatment in selected dictionaries

Lemmas in DIDES DLE Seco et al. Google Word Reference
principio de autonomia | Not found Not found Not found Not found
administracion Not found Not found Run-onin Run-onin
de loterias administracion administracion
profesora Not found. It forces Not found. It forces Found in the Not found. It forces

users to deduce users to deduce construct profesor, | users to deduce
that it is part of that it is part of profesora that it is part of
the lexicographic the lexicographic the lexicographic
construct profesor, ra | construct profesor, construct profesor, ra
-ra
peinarse Not found. It forces Not found. It forces Not found Not found
users to deduce users to deduce that
that one of the one of the meanings
meanings of peinar of peinar could be
could be peinarse by | peinarse by reading
understanding the the usage note “Frec
formula “U.t.c. prnl.” el cd es reflexivo”
(the complement is
often reflexive)
estupendo (adverb) Not found. It forces Included as aqdv. in included as Not found
users to deduce that | the lexicographic adverbio in the
one of the meanings | construct estupendo | lexicographic
is an adverb by -da construct
understanding the estupendo,
formula “Ut.c. adv.” estupenda
casa (without any Not found Not found Not found Included as
inflection) a meaning of
casa without any
indication of its
grammar and
function.
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alto (noun)

Not found. It forces
users to deduce it
by interpreting the
formula “U.t.c.s.” in
alto, a

Not found. It forces
users to deduce it
by interpreting the
formula “Tbn m.” in
alto,ta.

Indication of
nombre masculino
in the lexicographic
construct alto, alta

abbreviations “m.”
and “f.” in several
meanings of the
lexicographic
construct alto, ta

comer a dos carrillos

arun-oninthe
lemma carrillo

arun-oninthe
lemma carrillo

link in the lemma
comer without any

arun-oninthe
lemma carrillo

information on the
meaning and use of
the expression

4. Innovations connected with Social Mores

Dictionaries are powerful ideological tools and have always been used for promoting (even for imposing) a
specific representation of reality within a given context. For instance, the feminist movement in the English-
speaking world has contributed to the creation of lemmas such as chair, chairperson, police officer, and so
on, that aim at eliminating the gender bias described by many scholars (Nissen, 1986; Fuertes Olivera, 1992;
Holmes and Meyerhoff, 2003). Fuertes-Olivera and Tarp (2022) have also proposed several innovations aim-
ing at eliminating the gender bias in general dictionaries of Spanish. These are included in DIDES:

— DIDES has two different lemmas for human beings, one referring to a man and another one to a woman.
DIDES does not have lexicographic constructs such as profesor, ra, maestro, tra, médico, ca, and so on.
In DIDES, there are two different lemmas: profesor and profesora, maestro and maestra, and médico and
médica (section 3).

— Each of the above lemmas has one specific meaning, referring specifically to a man (profesor) or a woman
(profesora), and one generic meaning referring to a person.

— DIDES prefers the specific lemmas to the generic ones. For instance, it has the lemma fiscala with two
meanings and the following lexicographic note: “La forma “fiscala” favorece la visibilidad de la mujer en
los cargos publicos” (the form “fiscala facilitates the visibility of women in the public sphere).

— DIDES does not usually include the meaning “wife of a professional man”, which is sometimes recorded in
Spanish dictionaries, as we consider it to be obsolete and out of touch with current social mores.

5. Innovations connected with lexicographic sources

Lexicographic data come from lexicographic corpora, defined by Fuertes-Olivera (2012: 51) as “any collection
of texts where lexicographers can find inspiration for completing the dictionary structures they need when
they are making a dictionary” and from any other source that can be used for the same purpose. The lexico-
graphic sources of Spanish general dictionaries tend to be existing dictionaries, literary works, and corpora.
DIDES is also different, as its main lexicographic source is the internet. Around 95% of all the lexicographic
data used in the dictionary articles of DIDES are extracted from the internet. The intention is for the meaning
and usage of any word or expression to be understood. Consequently, DIDES relies on “Google minitexts”,
i.e., the two to three lines Google retrieves when making a particular search, for an initial analysis of the mean-
ing and usage of lemmas and homepage. Since 2023, it also uses generative Al chatbots as lexicographic
sources (Fuertes-Olivera, 2025).

Tarp & Fuertes-Olivera (2016: 280-281) summarized the process of using Google minitexts as the main
lexicographic source of DIDES. This process is now somewhat simpler, as the editor-in-chief of the project is
now the only lexicographer working actively on the project:

— A lemma contained in the editor (i.e., the lexicographic database) is chosen and “googled” in inverted
commas (section 6).

— A *“traditional” Google-search result appears (see Figure 2).

— The first three pages are ignored because they typically contain existing dictionary articles and publicity.

— The minitexts appearing on each page are read to get a general idea of the subject matter.

— Using the “copy and paste” method, the relevant parts of the minitexts are copied onto a Word document.

— Simultaneously, examples, chunks of texts, synonyms, antonyms, and word formations (these are typically
idiomatic expressions and multi-word lemmas; see section 3) are selected for incorporation in the re-
spective fields of the editor (section 6).

— Several Google pages are reviewed until no further new data appear and everything is repeated. For mul-
ti-word lemmas, this process is quicker and easier than for single-word lemmas. Multi-word lemmas (i.e.,
expresiones in our lemma list) tend to have one or two meanings, one of them usually figurative (section 6).

— Once a satisfactory amount of empirical data has been selected, it is grouped according to meaning.

— Based on the data grouping, the first definitions are written according to new findings (section 6).

— At this stage the lexicographer decides if they are satisfied, or if it is necessary to repeat the process or
part of the process in order to obtain a satisfactory amount of empirical evidence.
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Once the lexicographer has completed meaning selection and written the definitions concerning the
lemma, the data are subjected to two additional processes. Firstly, the data found in the Google mini-
texts are compared with information existing in the following reference sources: Diccionario de la Lengua
Espafola (DLE); Diccionario del Espafol Actual (Seco et al. 2011); Diccionario Espafiol-Inglés (Collins);
Diccionarios.com; Diccionario espafol de Google (Google); SpanishDict; and WordReference (Spanish;
Spanish-English). Any difference among them is checked; for example, to compare if a meaning de-
scribed in, say, DLE still is in use. The checking takes place by performing “guided searches”, which
consist of googling the lemma between inverted commas and adding some features of the meaning.
For example, “comer” + equipo rival + deporte for the figurative meaning “a sportsperson or team easily
defeated another competitor”. Secondly, the lemma is googled with the formula “Wikipedia” + “des-
ambiguacion” (section 6). This is important, as the analysis of the log files show that many of them are
connected with health problems, plants, animals, tools, and processes, i.e., the terms Wikipedia typically
describes. This search provides many new meanings of the lemma, most of which are absent in existing
dictionaries of Spanish (section 6).

Figure 2 shows Google minitexts of the search “comer a dos carrillos”, a colloquial expression that has

a literal meaning (someone eats quickly and happily), and two figurative meanings (someone wants to have
several, even competing, responsibilities at the same time; and something merits praise because of its high
quality). The figurative meanings are not typically included in Spanish dictionaries. If necessary, | click on the
homepage to check what the minitext indicates.

Figure 2. Results when googling “comer a dos carrillos” (excerpts).

https://elpais.com » Radiotv > Radiotv ¥

El presidente de las radios privadas acusa a las publicas de ...

24 ago 1990 — ... por el canon que el Gobierno quiere imponer a estas emisoras, y ha acusado
a las publicas de que "quieren comer a dos carrillos".

https://www.periodicodeibiza.es » vips » 2017/02/13 > j... ¥
José Miguel Bonet: «Soy como el chef Pepe Rodriguez, me ...

13 feb 2017 — José Miguel Bonet: «Soy como el chef Pepe Rodriguez, me gusta comer a dos
carrillos, con las manos y degustar mucho los platos».

https://www.pinterest.com > pin v

Panellets healthy. Sin azlcar y para comer a dos ... - Pinterest

Panellets healthy. Sin azlcar y para comer a dos carrillos. La viodereceta en el link de mi Bio.
Fit panellets without sugar-> find the videorecipe in my ...

6. Innovation connected with the Treatment of Lexicographic Data

Spanish lexicographers typically describe their lexicographic data by making recursive definitions, copying
and pasting most of the data (especially definitions), and assuming that users are linguists who know the
meaning and function of linguistic metadata (examples 1to 4):

ensenante
1adj. Que ensefa. U.t.c.s

Example 1. The dictionary article ensehante in DLE

ensenante

adj [Pers.] que ensefia [5]. Frec n. |l B Congreso 28.11.80". Este gasto ha supuesto disponer de ...
200.000 fichas informativas destinadas a personal ensefiante. Diego ABC 21.8.63, 3: El, con su otra
legitima vocacion de ensenante, de comunicante a los adolescentes de lo poco que ha aprendido.

Example 2. The dictionary article ensefante in Seco et al.

enseiante

adjetivo
1. Queensefa
2. Nombre comun
Persona que ejerce la docencia en cualquiera de los niveles de instruccion en que se halla dividida
la educacion de un pais o estado.
“pocas cosas alegran tanto a un ensefiante como saber que sus palabras han despertado en otros
el interés por aprender”

Example 3. The dictionary article ensenante in the Spanish dictionary of Google.
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ensenante
1. com. Persona que se dedica a la ensefianza.

Example 4. The dictionary article ensenante in Word Reference. Espanol: definicion
Examples (1) to (4) show the main characteristics of existing dictionaries of Spanish:

They use recursive definitions, especially when they are the same (see adjective).

They continue using abbreviations, e.g., DLE uses “U.t.c.s.” for indicating that it can be nominalized.

They do not include nor describe all possible categories and functions, e.g., Word Reference does not
include the adjective function.

They tend to limit the quantity of lexicographic data to the bare lemma (without inflections, conjugations,
etc.), word class, definitions and, on some occasions, several examples. For instance, they do not include,
inflections (e.g., the plural form), figures, links, and so on.

They assume that users know the meanings or functions of linguistic metadata such as “com” in Word
Reference.

Their definitions are generally useless. For instance, only definition 2 of Google informs a potential user of
the meaning of ensenante.

In other words, most of the lexicographic data of these four dictionaries is totally useless for most poten-

tial users. However, DIDES deals with lexicographic data on the basis of five innovations:

1.

2.

It never uses recursive definitions nor formulas such as “accion y efecto de escribir” for defining, say, “es-
critura” (writing) or deverbal nouns such as creacion, cribado, cruce, and so on.

It never uses abbreviations or any (linguistic) formula that force users to convert the data into information.
For example, some of the meanings of the verb “comer” go with the lexicographic note: “Verbo transitivo,
es decir, va con un complemento directo” (transitive verb) or “Verbo intransitivo, es decir, va sin un com-
plemento directo” (intransitive verb), depending on its function.

It offers different types of data, typically “words”, “figures” (e.g., the definitions of material elements go with
a photograph (see Figure 3, below), “videos” and links to external sources, e.g., to Wikipedia.

All definitions may possess the following accompanying data: examples and chunks of texts; synonyms and/
or antonyms; geographical variations, if needed; diastratic variation, if needed; links to figures and/or external
texts; different types of lexicographic notes, typically for grammar and/or usage; links to their own synonyms
and/or antonyms, as well as examples and chunks of texts that illustrate the meaning and function defined.
All lemmas go with their inflections, articles, some conjugated forms (verbs) and grammar information, if
needed. Examples (5-7) show these innovations:

ensenante (un ensenante, el ensenante, unos ensefantes, los ensenantes)
nombre
1. Definicion
hombre que ejerce la docencia y da clases en cualquier nivel en que se halle dividido el sistema
educativo de un pais, region, ciudad, etc.
e sinoénimo: docente
e Frasesy Ejemplos:
1. yJuan es un ensefante en Malaga
2. Un ensefante de unos 40 anos ha acudido a explicar el problema de matematicas.
2. Definicion
persona que ejerce la docencia y da clase en cualquier nivel en que se halle dividido el sistema
educativo de un pais, region, ciudad, etc.
e sinonimo: docente
e Frasesy Ejemplos:
1. yestudiaban para ser los mejores ensefiantes del pais
2. Los ensefnantes forman parte de un colectivo con mucho prestigio social en Finlandia

Example (5): The dictionary article un ensenante, el ensefante, unos ensefantes, los enseinantes
in DIDES

ensefante (una ensefante, la ensenante, unas ensefantes, las ensenantes)
nombre
1. Definicion
mujer que ejerce la docencia y da clases en cualquier nivel en que se halle dividido el sistema edu-
cativo de un pais, region, ciudad, etc.
e sinonimo: docente
e Frasesy Ejemplos:
1. yse caso con una ensefante, llamada Julia
2. Laensenante acudio a la reunion del sindicato acompafiada por varios colegas.

Example (6): The dictionary article unaenseiante, laensefante, unas enseiantes, las enseiantes
in DIDES
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ensefnante (ensefante, ensefantes)
adjetivo
1. Definicion
Referido a una persona que ejerce la docencia y da clases en cualquier nivel en que se halle dividi-
do el sistema educativo de un pais, region, ciudad, etc.
e sinonimo: docente
e FrasesyEjemplos:
1 eiban cuatro personas ensefantes en el coche
2. Alas personas ensefiantes les gusta mucho estudiar para saber mas

Example (7): The dictionary article ensenante, ensenantes in DIDES

7. Innovations connected with technology

Technology is both the application of knowledge to reach practical goals and the product or service of such
endeavor (Wikipedia). Online dictionaries are very different from printed ones, mostly due to the options that
technology offers to lexicographers. In DIDES, technology has allowed us to introduce some innovations in
Spanish lexicography. These are concerned with the Dictionary Writing System (DWS), the search system,
and the dictionary homepage.

The DWS (it is also known as editor or lexicographic database) is the software used for writing and pro-
ducing reference works such as dictionaries, glossaries, vocabularies, etc. Kilgarriff (20086: 7) states that it
basically consists of an editor, a database, a Web interface, various management tools, and a kind of diction-
ary grammar which specifies the structure of the dictionary. Figure 3 shows a screenshot of Spanet, the DWS
of DIDES:

Figure 3. A screenshot of the DWS for DIDES

Spanet - Diccionario en linea de la lengua espafnola

Buscar notas

50 entradas asignadas (en orden cronoldgico)

balanceado 2022-10-12 19:40:22
lepisma del azdcar 2022-10-08 19:07:05

Enlaces rotos

abolladura
abrazador
abrebotellas
abrelatas

Abrera

Estadisticas mensuales

septiembre 2022 septiembre 2022

Sentidos
Lexicografo/Lexicografa completos

Pedro A. Fuertes Olivera 1425
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— _ Lema
T espaiiol
casar Prioridad Lema Clase de palabra
Lema 1 casar nombre
1. casar noun Referencias Conjugacion del verbo
2. casar verb
= Nuevo lema Nota de la gramética
Sentido Inflexiones Inflexiones no recomendables
1. conjunto de casas un casar, el casar, unos casares, los casares
que no llegan a formar
un pueblo un casar el casar unos casares los casares
+ Nuevo sentido
Estado Asignar usuario
Pedro A. Fuertes
Terminado P Historial
Olivera
Gramatica
Gramatica
v Estadisticas Sentldo
Namero Definicién Tipo Estilo
1 conjunto de casas que no llegan a formar un pueblo
Nota del sinénimo Nota de uso
Nota lexical Nota
® Bomar sentido
Anténimos Sindnimos Colocaciones Ejemplos Formaciéns Enlaces
Anténimo Estilo

Spanet is an in-house DWS, i.e., it was designed and created by the editor of the project and IT staff

at Ordbogen headquarters, and consequently it suits the necessities of this project. It consists of four
functionalities (“buscar notas”, “entradas asignadas”, “enlaces rotos”, “estadisticas”) and an editor or work
bench:

1.

“Buscar notas” is used to search for elements that were written in the slot “Nota”, located in the blue part
of the editor, under “Sentido”. It is typically used for searching for keywords that were written by the lex-
icographers for highlighting any aspect connected with the compilation process or the characteristics
of the lexicographic data. For instance, searching for “lemma” retrieves all the lemmas that have “low
frequency in Spanish reference corpora” (section 3). Therefore, this functionality is for internal usage, is
suitable for storing data, and can be used for describing the characteristics of the latter.

“50 entradas asignadas (en orden cronoldgico)” offers a list of lemmas that must be completed by the
lexicographer. It also indicates when they were assigned and their word class.

“Enlaces rotos” informs the editor of DIDES of links that are not working and must be restored. The in-
formation offered is updated every night. This is a crucial innovation in DIDES because it has more than
20,000 links (e.g., a figure of a tree or an animal) and these need to be always operative.

“Estadisticas mensuales” simply informs how many new meanings a lexicographer has completed in a
month.

The editor has two parts, one green and one blue. The green one contains slots for several administrative
and managerial tasks and for storing the following lexicographic data: lemma, word class, inflections (rec-
ommended and not recommended), verb conjugations, grammar and grammar note. The blue one also
contains slots for administrative and managerial tasks as well as for storing meanings, geographical and
diastratic varieties, synonyms, antonyms, formations, links, examples and “frases”, i.e., chunks of words
that offer some useful information on the usage and/or function of the lemma.

The main innovations of this DWS are: (a) the technology for giving information on dead links and (b) the

software used which allows the transfer of each item of data in many ways and for many different purposes;
this would typically be for reusing them to create another dictionary (see below) and for selling them (section

9).

For example, the data can be used for creating an initial list of 3,000 lemmas dealing with health (medi-

cine, veterinary medicine).
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The search system refers to the technological know-how used for retrieving the data stored in the DWS
and shown on the dictionary homepage. DIDES uses four types of searches:

- ==lemma, i.e., the system retrieves exactly the search string;

— =lemma, i.e., the system retrieves part of the lemma;

— *lemma? i.e., the system retrieves parts of the search string;

— and fuzzy search, i.e., the system retrieves a list of results based on likely relevance.

The above types of search systems are used in three main types of innovative searches. The first type
makes use of both maximizing and minimizing searches. Bergenholtz (2011: 44) indicates that a maximizing
search terminates when the field or slot of the database has been explored in full, whereas in a minimizing
search the system stops searching as soon as it finds what it is searching for in any field or slot of the data-
base, each of which has been previously ordered according to lexicographic criteria.

Using either one or the other search type results in different findings, two of which in DIDES are: WordFinder
and General Synonyms. The first will allow users to retrieve by ordering something within a list of categories
(section 8). For example, it can order all the figurative meanings of DIDES (more than 30,000), or all the ex-
tended-units-of-meaning lemmas, i.e., lemmatized expressions (more than 13,000 at the moment but ex-
pected in the future to exceed 30,000). General Synonyms is a tab at the top right end of the dictionary
homepage that inform users of all possible meanings of a lemma in a single consultation.

The second type is necessary for retrieving multiword expressions and forms of Spanish conjugations,
such as “hubieran comido”. This innovation is partly used in Spanish dictionaries such as DLE, which also
allows retrieving expressions such as a sangre fria, but not conjugated forms such as hubiera comido and
habria estudiado.

The third type allows searches in all the slots of the lexicographic database. The search can be simple,
i.e., in one single slot, or multiple, i.e., combining several slots. The simple search will be used for creat-
ing lists of lexicographic data that will be accessible on a subscription basis or on demand (section 8).
The multiple search can be used for creating specific types of dictionaries. For example, we can create a
semi-explicative synonym dictionary, a product which, to the best of my knowledge, is not found elsewhere
in Spanish lexicography. This is a production dictionary that retrieves definitions as well as synonyms and
antonyms when the lemma shows homonymy or polysemy, but only synonyms and antonyms in all other
situations. This type of dictionary uses a minimizing search system that connects the lemma with several
slots or fields: the part of speech field; the meaning field; the synonym field; the style field of the synonym;
the antonym field; the style field of the antonym; and the synonym remark field. If the lemma shows homon-
ymy and/or polysemy, all these fields are activated, but if the lemma is monosemous, only the synonym and
antonym fields are activated.

The dictionary homepage is based on the concept of simplicity and technological options. A comparison
of the homepage for pacay in DLE (Figure 4) and DIDES (Figures 5 to 7) illustrates the above philosophy,
which is based on the use of very advanced technology. From Figure 4, users know the following: that pacay
derives from quechua, is a tree, is “m”, is used in some American countries, its synonym is guamo, and it has
a fruit that is also known by the same word as the tree. Yet most users of DLE would not be able to answer the
question “what is a pacay”? if such a question were asked.

Figure 4. The dictionary entry pacay in DLE
pacay
Del quechua pdqgay.
1. m. Arg., Bol., Chile, Ec. y Perd. guamo (Il arbol).

2. m. Arg., Bol., Chile, Ec. y Peru. Fruto del pacay.

DIDES offers two options. The default option tells users what type of tree and fruit a pacay is, and that it is
a traditional drink in Peru (their definitions), that it is a noun that goes with the articles “un, el, unos, los” and
that it is used in some American countries. (Figure 5). It also shows a list of all the synonyms of pacay, thus
offering a complete semantic picture of the lemma, an innovation that will be much appreciated by educated
Spanish users who can “imagine” a complete semantic picture of the word at a glance.
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Figure 5. Dictionary articles for “pacay” in DIDES (default option)

Sinénimos
Pacay nombre < un pacay, el pacay, unos pacayes, los pacayes >
guaba
o (Argentina, Bolivia, Chile, Colombia, Ecuador, Peru, Venezuela) en botanica, guamo
arbol de la familia de las leguminosas o fabaceas; es originario de Inga feuilleei
América del Sur y América Central; sus hojas son ovaladas y
puntiagudas; estos arboles, tradicionalmente, se plantan junto a otros guama

cultivos para darles sombra o para que el suelo gane fertilidad;
normalmente, esta palabra suele referirse a las especies Inga feuilleei

Ver mas v

e (Argentina, Bolivia, Chile, Colombia, Ecuador, Peru, Venezuela) en
gastronomia y medicina, fruto comestible del arbol del mismo nombre;
es una vaina grande y verde cuyo interior contiene una pulpa blancay
dulce que se come al natural y semillas negras que también se pueden
comer crudas o cocinadas; a este fruto se le atribuyen también
propiedades curativas o medicinales

jugo de pacay

Ver mas v

o (Peru) en gastronomia, bebida tradicional peruana elaborada a partir
de la fermentacion del fruto del mismo nombre; se combina
normalmente con leche

Ver mas v

The other option is an extended one. It is activated when the user clicks on the tab “Ver mas”, which adds
to the default option by displaying synonyms (and/or antonyms, if they exist), each with notes (e.g., Inga is the
formal synonym), examples and links to external sources, e.g. a photo (Figure 6).

Figure 6. Dictionary article for “pacay” in DIDES (extended option)

o (Argentina, Bolivia, Chile, Colombia, Ecuador, Peru, Venezuela) en
gastronomia y medicina, fruto comestible del arbol del mismo nombre;
es una vaina grande y verde cuyo interior contiene una pulpa blancay
dulce que se come al natural y semillas negras que también se pueden
comer crudas o cocinadas; a este fruto se le atribuyen también
propiedades curativas o medicinales
Ejemplos

Se pueden elaborar turrones helados con los pacayes.

Frases
hervir el pacay
que el pacay es una de las frutas mas exoéticas
que el pacay es una fruta en forma de vaina de color verde
que el pacay se puede utilizar para preparar postres

recoger los pacayes del arbol

Sinénimos
guaba

guama

Enlaces

Foto
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Foto X

"

These two options are especially useful for display on small screens such as those typical of smartphones.
It will be possible to have all the meanings of around 85% of the lemmas without scrolling down the screen.

8. Innovations connected with Business Models

Since 2014, Spanish speakers have had free access to several dictionaries designed and maintained by the
“Reales Academias” of Spanish speaking countries, especially DLE. This has had profound consequences in
the “lexicography industry”, i.e., the research and business activities connected with theoretical and practical
lexicography. Since then, it can be said that the private lexicographic sector is practically non-existent (e.g.,
publishing houses have closed their lexicographic units and no new dictionary of general Spanish has been
published in any format); also, that the public sector (i.e., that depending on public funds for research into
lexicography and its formalization in the shape of real dictionaries) is somewhat chaotic, with no one know-
ing which project is or is not financed and with apparently no long-term view envisaged (it seems that the
Research Agency prefers financing “prototypes” instead of more consolidated projects).
Sustainable lexicography, then, needs fresh ideas. Thus, DIDES has been prepared for:

1. Facilitating sponsorships. Figure 7 shows the homepage of DIDES, which reserves rooms for one or more
Sponsors:

Figure 7. Homepage of DIDES

Diccionario Digital del Espafiol (DIDES)

Tus palabras tienen poder, Gisalas sabiamente. (Anénimo)

“Las honestas palabras dan indicio de la honestidad del que las pronuncia o las escribe.” Sponsor |0g0
(Miguel de Cervantes)

“Los diccionarios son como los relojes: el peor es mejor que ninguno, pero del mejor

uno no puede esperar que sea del todo preciso.” Samuel Johnson

*) ordbogen.com
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2. Facilitating its location and retrieval in the digital world. For instance, googling “DIDES” + Diccionario, or
“Diccionario Digital del Espafol” retrieves the dictionary in the first or second position of search.

3. Preparing a specific publicity campaign for it, highlighting its advantages against existing dictionaries.
For instance, FIAPE (Federacion Internacional of Asociaciones de Profeesores de Espaiol) has posted
information on DIDES in its homepage (see: https:/fiape.org/?p=3766)

4. Preparing the lexicographic data stored in the DWS for multiple potential usages, e.g. for selling the defi-
nitions for making bilingual dictionaries. For instance, example (8) shows a DIDES definition and its trans-
lation into English with DeepL Translator, a neural machine translation service whose “algorithm uses con-
volutional neural networks and an English pivot” (DeepL Translator: Wikipedia).

habladuria

palabreria, es decir, empleo de muchas palabras que no dicen nada pero que suenan muy bien; se
hace para presumir o impresionar

chatter

chatter, i.e. the use of many words that say nothing but sound very well; it is done to show off or to
impress

Example (8): Definitions in DIDES and its translation with DeepL Translate.

This example and the launch of generative Al such as ChatGPT indicates that Artificial Intelligence can
play key roles in lexicography, an idea that merits further investigation and which will address in upcoming
papers.

9. Conclusion

This article has discussed some of the main innovations of DIDES, an online general dictionary of Spanish
that is part of the lexicographic project “Diccionarios Valladolid-UVa”. These innovations concern all aspects
of dictionary making, from selecting lemmas to finding out data regarding their meanings and usages. The
following features are especially relevant:

— Lemmas are selected in three related steps: (a) an initial lemma list extracted from log-files; (b) amplifi-
cation of the initial lemma list based on grammar rules and systematized lists; (c) continuous updating.

— Internet is the main lexicographic source, although existing dictionaries, grammar books, and other refer-
ence works, e.g., usages, are also been consulted.

— It pays attention to the linguistic and social environment of all Spanish-speaking countries and aims at
offering linguistic data from this broad sector.

— It does not force users to refer to several dictionary articles, e.g., it does not use recursive definitions.
Everything is simple and aims to eliminate data and information overload (Gouws and Tarp, 2017).

— It generally uses new and in-house technology, e.g., by means of a very flexible editor which allows lex-
icographers and IT staff to offer users different options. Furthermore, the technology used allows the
on-going process of updating dictionary articles, i.e. their continuous updating without waiting for new
editions. To sum up, editions are no longer necessary as the dictionary is continually changed, modified
and updated. For instance, any modification of the data stored in the DWS is visible one second after the
editor of the project saves the changes made.

— It proposes a business model based on offering high-quality data which can be easily published and sold
on demand.
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