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1 Introduction. The Era of Digital Humanities

The so-called Digital Era has meant a paradigm shift in scientific research. The
industrial era has undergone a transition into a digital era since the advent of
computers and similar devices, as well as since access to Internet became wide-
spread for most of the world population since the late 20th c. and early 21st
c. (Jódar Marín 2010: 3). The Internet has become a new social forum where a
wealth of data of all kinds are released. A range of technological tools has thus
become quickly available for research in all fields to further human knowledge
and has made it accessible online. In a word, the digital revolution means a para-
digm shift in research practice.1

Within the Humanities, the use of such resources, methods and tools has
sparked an intense debate, to the extent that its role and the very view of the dis-
cipline have been revised regarding how to use and transfer this progress to soci-
ety (Romero Frías 2014: 19). The concept of Digital Humanities2 and its very notion
as a specific field arise at this point. Roberto Busa’s project on concordance design
for specific search of Thomas Aquinas’s works, assisted by IBM on the computa-
tional side of the project,3 has been cited as the starting point of this process
(Allés Torrent 2019, Romero Frías 2014, Spence 2014b). The project brought to light
the need for analog-to-digital text conversion to enable computer-assisted data
search for concepts, language structures, etc. Corpus linguistics and Philology
thus became pioneers in the use of these new methods. At present, the Digital Hu-
manities aim at “the design and use of applications and models for new teaching

Note: This contribution has been supported by Grant PID2022-136256NB-I00, funded by MICIU/AEI/
10.13039/501100011033 and by the European Union’s ERDF/EU. Also, it has been carried out within
the framework of Grant C-HUM-038-UGR23 funded by Consejería de Universidad, Investigación e Inno-
vación and by ERDF Andalusia Program 2021–2027.

 Cf., thus, the use of the term cyberscience or e-Science (Romero Frías 2014:22).
 This label dates back to the label Humanities Computing of the 1950s (Spence 2014b). The publi-
cation of A Companion to Digital Humanities in 2004 renamed the discipline for a wider scope
and full coverage of all the changes brought by the digital revolution to such a multifaceted field
as the Humanities (Romero Frías 2014, Allés Torrent 2019).
 Namely, Index Thomisticum.
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and research modes” (Allés Torrent 2019: 6). To this end, they include various pro-
cesses regarding data processing (creation, management, storage, reuse). In the
digital era, data, which may be of various kinds, are viewed as “an items’, attribu-
te’s or empirical value’s smallest digital expression and symbol representation
that is formalized digitally as a binary notation of 0 or 1” (Allés Torrent 2019: 12).
Five major data types can be identified, according to their digital encoding: Text,
numbers, images, video, and audio.

Accordingly, data encoding has given rise to “virtually unlimited research
avenues, ranging from Big Data to Small Data” (Romero Frías 2014: 20). This is
thanks to the new technological resources and tools available, both in general
and specifically for research in the Humanities too. The big data boom, reportedly
starting in 2011, has been defined variously, even if “most experts and academics
agree that it is some kind of combination of algorithms, technologies and strate-
gies capable of collecting and analysing large amounts of data” as fast as possible
(Sánchez González 2014: 136). The aim is “to bring together, store and process as
much information as possible” (Allés Torrent 2019: 19), with a view to subsequent
quantitative analysis for patterns and dynamics, and for the construction of pre-
dictive models. In the Humanities, this amounts to the information that a re-
searcher cannot read in a given period of time and whose interpretation requires
computational tools (Graham, Milligan & Weingart 2015). Schöch (2013) put for-
ward a closely related term, smart data: Unlike big data, smart data are semi-
structured, explicit, enriched, clean, interconnected, and need human processing,
e.g. XML-marked-up texts for digital editions.

As for Philology, the Digital Humanities have contributed a large number of
new tools and resources for language research. Corpus linguistics and computa-
tional linguistics were the first disciplines to develop specific tools for retrieval,
analysis, and interpretation of text data (Martínez-Gamboa 2016). The Digital Hu-
manities therefore stand out for the design and compilation of language corpora
as experimental bases for research on relevant questions in Spanish and in other
languages.

This chapter is intended to briefly review the contribution of corpus linguis-
tics to research on Spanish up to present-day. This includes a short account of
corpus linguistics and its objectives (with a focus on text encoding), and a discus-
sion of its use for research on Spanish. The chapter therefore reviews the proper-
ties of the main types of Spanish language corpora: Reference corpora (CORDE,
CREA, CORPES, etc.) and specialized corpora (CorLexIn, ODE, CORDIAM), among
others. It also reviews research on Arabisms in Spanish, and assesses how this
specific field has been influenced by the digital revolution. Therefore, a biblio-
graphical review is also included of the main research avenues on Arabisms and
of the difficulties for their identification and retrieval in corpora.
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In this regard, the chapter spans from the classics and from most traditional
studies to the most recent corpus-based references. The resulting review shows
the advantage in researching Arabisms, their variants, their text sources, and
their chronological attestation based on the new methods and the new technologi-
cal tools of corpora. Indeed, the new technologies have helped improve the lexi-
co-semantic classification of Arabisms, and also revise specific statements about
the periods when Arabisms were added most productively and when they were
more frequently replaced by other words. These and other improvements are
some of the contributions to the study of Arabisms in Spanish by TEI-compliant,
XML-marked-up transcripts stored within the TEITOK platform. TEITOK (Janseen
2016) was originally designed as a platform for corpus storage and exploitation,
as is the case of the most relevant corpus for this chapter, namely Oralia diacró-
nica del español (ODE). The chapter closes with short conclusions drawn from the
preceding sections.

2 Corpus Linguistics and Spanish Language
Corpora

Corpus linguistics, whether a discipline or a method,4 is rather new, as it can
hardly be conceived without computer technology. The first language corpus de-
signed for computerized use, the Brown University Standard Corpus of Present-
Day American English, dates back to 1964 (Rojo 2016: 286). A language corpus is:

[. . .] un conjunto de (fragmentos de) textos, orales o escritos, producidos en condiciones
naturales, conjuntamente representativos de una lengua o variedad de lengua, que se alma-
cenan en formato electrónico y se codifican con la intención de que puedan ser analizados
científicamente.5 (Rojo 2021:1)

The need for corpora to be built and stored “in electronic format” makes com-
puter technology a turning point for the capacity to manage text in various for-
mats, to store data by the thousand million, and to efficiently retrieve language

 The debate on whether corpus linguistics is a new discipline, a new approach or a new method
(Leech 1992, Gries 2006, Parodi 2010) has reached the generally acknowledged conclusion that it
is an approach, such that the language data are researched empirically using new tools for quan-
titative and qualitative analysis (Rojo 2021: 49–50).
 “[. . .] a collection of (passages of) texts, spoken or written, produced in natural conditions,
representative of a language or language variety, stored in electronic format and encoded for
scientific research”. (Rojo 2021:1).
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data with new applications. Corpora are classified according to their text samples
(originally, from communication not intended for research), representativeness,
size, and also to the balance between chronological periods and text types6 (Rojo
2021: 63–69). Regardless, electronic format remains a basic, essential requirement
for digital encoding, i.e. the language data of a text require conversion into ma-
chine-readable language (Rojo 2020: 94).

Corpus encoding relies on corpus design, which, in turn, is according to the
corpus purpose. Encoding has developed rapidly as a result of computational
progress.7 Encoding is a broad concept that encompasses information of various
levels. Text transcription protocols, including decisions like what textual and
paratextual information is annotated (e.g. paragraphs, side notes, comments), are
examples of first level encoding. Addition of metadata of each corpus sample text
(e.g. date, country, author) make a different level. Linguistic annotation, e.g. mor-
phosyntactic tagging or lemmatization, are an additional level too.

In general, encoding starts with conversion of text samples into machine-
readable data, after due arrangement and classification (Allés Torrent 2019: 10).
Document conversion into machine-readable mark-up languages like XML, HTML,
XHTML, or LaTex, is more and more relevant (Rojo 2021: 74). This process is in ac-
cordance with international annotation standards specifically designed for lan-
guage research, e.g. the TEI initiative (Text Encoding Initiative) (2016).

Another major point in corpus design is which metadata are to be added to
each sample document, i.e. the information on the author, the text, the year of
production, the country of origin, the text type, and the register, among others.8

The functionalities of a corpus become wider, if morphosyntactic tagging and
lemmatization are added (Rojo 2016: 286, 2021: 2–3), as this makes available all
kinds of grammatical and lexical information of each word and, thus, any gram-
matical question can be researched in depth. Computational linguistics has sup-

 The use of the Web as a corpus has become a relevant issue over the past years. Such scientific
use of the Web still suffers from shortcomings, like the dependence on appropriate search en-
gines, difficulties for the use of regular expressions for retrieval of specific data, or the very fact
that the Internet is, by nature, an ever-changing body of data, so any results may change virtually
by the day (Rojo 2021: 71).
 Note that the earlier techniques for analog-to-digital text conversion were based on OCR scan-
ning and the subsequent creation of a .pdf file capable of sustaining unlimited searches (Rojo
2021: 88). Use of plain text for specific queries or frequency data followed afterwards. At present,
mark-up language capable of telling documents from their metadata, like SGML, TEI, or CES, is
used (Rojo 2021: 92).
 In addition to data insofar as digital representations, metadata are essential for data classifica-
tion (Allés Torrent 2019: 13). The possibilities are immense here, and may vary sharply according
to text type.
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plied a number of taggers and lemmatizers, like FreeLing, Peen Treebank, or the
general guidelines of the EAGLES Consortium. Even so, all have limitations and
rely on strictly linguistic decisions for the description as a tag of a given word in
a given language: Which morphological elements are to be tagged in nouns or
verbs? How can they be converted into machine-readable codes? How should
Spanish agglutinative forms like haberlas be processed? Other issues must be con-
sidered too, like syntactically and semantically different homographs, e.g. vino
(‘come.PAST’ vs. ‘wine’) or la (‘the’ vs. ‘her.ACC’). Similar questions arise during lem-
matization of each orthographic form, especially when it comes to subsuming a
whole pronominal paradigm under a lemma, or regarding the lemmatization of
locutions in Spanish. The answers to these questions are according to the purpose
of each corpus.

2.1 Corpus Types in Spanish

The first Spanish corpora were built in the 1990s, and several remarks are in
order prior to their description. First, corpora can be general (reference), special-
ized, learner corpora, and technical language corpora.9 These may have been de-
signed as data sources of the evolution of a language over time (diachronic), of
the most recent state of language (synchronic), or of diatopic, diastratic, or dia-
phasic variation.

Back to the abovementioned question of size, there are Spanish diachronic and
synchronic corpora of millions of words. The main difference between these and
smaller corpora is that the former contain thousands of text samples, unprovided
with an editing policy because they consist in previously edited text, and unpro-
vided with a computational structure (in many cases, without encoding and lemma-
tization). By contrast, small, specialized corpora have been edited much more
exhaustively and rely on a text conversion and language annotation policy. Smaller
corpora of the diachronic kind also allow several text presentation modes, e.g. pa-
laeographic, critical, and even facsimile editions (Rojo 2021: 181).

The Spanish Royal Academy (hereafter, RAE) has fostered two major large
corpus projects of diachronic and contemporary Spanish since the 1990s: CREA
(Corpus de Referencia del Español Actual) and CORDE (Corpus Diacrónico del Espa-
ñol). CORDE is a 250-million word corpus encompassing from the origins of Spa-
nish up to 1974. CREA is a 160-million word corpus produced between 1975 and
2004. At the turn of the century, these corpora were supplemented with addi-

 For a review, cf. Rojo (2021: 72–75).
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tional projects: The multi-layered, 300-million-word CDH (Corpus del Nuevo Dic-
cionario Histórico de la Lengua Española), and CORPES XXI (Corpus del Español
del Siglo XXI), whose latest version amounts to over 381 million words of spoken
and written sources produced in the Spanish-speaking world.

By contrast, Mark Davies’ Corpus del español hosts several subcorpora that
are not entirely well-balanced: The historical subcorpus is considerably smaller
(ca. 100 million words) than the dialects subcorpus (2,000 million words collected
from websites10). While, in general, all are large corpora and offer overviews of
specific topics, they rely on technological resources that do not allow accurate
data retrieval.

The diachronic corpora cited above rely mainly on literary and formal regis-
ter texts. A need for other text types has been arguably considered necessary in
the past few years, and a wealth of corpora of specific periods, geographical
areas, and text types have mushroomed as a result. Thus, both large and specia-
lized medium-sized and small diachronic corpora of various Spanish text types
are available at present. Following the typology by Torruella & Kabatek (2018),
there are corpora of European Spanish (CODEA, Corpus Mallorca, CODEMA, Cor-
LexIn, ODE), of American Spanish (CORDIAM, COREECOM), and of both varieties,
like CHARTA’s network’s.11

All in all, the above offer a range of language samples of various periods,
Spanish-speaking geographical areas, and texts from outside the literary realm
(correspondence, last wills, goods inventories, ordinances, diaries, legal agree-
ments, chronicles, newspapers). All these corpora contain significant information
for the accurate revision and for an improved account of the history of Spanish at
all levels.

2.2 Technological Issues in the Spanish Diachronic Corpora,
and New Methodological Proposals

Following the above review of Spanish language corpora, this chapter focuses on
diachronic corpora, where digital progress has been slower and, often, unsatisfac-
tory. Despite the large number of language corpus projects, many initiatives do
not apply the potential of the new digital tools and applications to the design and

 Since 2018, this corpus has included the subcorpus NOW, with over 7,000 million words pro-
duced between 2012 and 2018 (www.corpuesdelespañol.org).
 Besides these references, it is worth mentioning all the language corpora built in the 1990s
cited in specific volumes like Sánchez Prieto (1995), Fontanella (1993), or Rojas (2008). A compre-
hensive review of Spanish corpora is available in Calderón Campos (2015), and in Rojo (2016).
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exploitation of language resources (Díaz Bravo 2018: 565). This is as a result of the
fairly frequent design flaws and deficient selective criteria used for diachronic
corpora of old documents of all stages of the history of Spanish.

CORDE, CDH, and the historical subcorpus of Corpus del Español (CdE) have
similar limitations as regards exploitation. Thus, CORDE is not lemmatized, is not
tagged, and does not allow graphical representation of queries.12 The CDH corpus,
based on newer technology, is partially lemmatized and tagged, and sustains
queries by genre and subject topic. Still the classification used is so detailed that
accurate data for research on diatopic and diaphasic variation are rather difficult
to retrieve. Queries by absolute and relative frequency also have limitations as
regards graphical representation. Additionally, these corpora contain many docu-
ments which are according to their own edition guidelines, so a range of editorial
policies coexist. The historical subcorpus of CdE uses an extremely deficient clas-
sification and description, and is also flawed by frequent errors in the links sup-
plied for retrieval of the source samples.13

Some shortcomings of Spanish diachronic corpora are summarized below
(Díaz Bravo 2018: 580):
– A lack of balance across centuries and genres, such that medieval texts are

comparatively underrepresented in the CORDE corpus and in the CDH
corpus.

– A lack of unified editorial criteria across corpus projects.
– Frequently inaccurate document metadata, often lacking in uniformity across

corpus projects.
– Despite the many lemmatizers and taggers available, a bias towards contem-

porary Spanish that demands much-needed improvement in pre-20th c. data.

Specific methods have been made available to overcome some of the abovemen-
tioned difficulties based on digital resources and tools, and which allow consistent
and accurate analysis of a number of topics by use of diachronic corpora. The his-
torical corpora Post Scriptum and Oralia Diacrónica del Español (hereafter, ODE)
set several prime examples, as their research procedures and technology rely on

 Albeit rather poorly, regular expressions are possible, with items like * or ?, as well as with
logical operators like AND, OR, or NOT.
 Sketch Engine is a completely different case, in that it is a digital tool for language research
comprehensive of a range of subcorpora of various languages amounting to millions of words
and relying on newer technology capable of sustaining multiple research options (concordances,
collocations, frequency lists, etc.). Based on its more complex tagging and lemmatization, it al-
lows queries by morphological tag, lemma, and text type, among others, as well as by other en-
coding procedures (https://www.sketchengine.eu/#blue).
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the widely acknowledged TEI14 standard for XML (eXtensible Markup Language)
mark-up text encoding and organization. Additionally, TEITOK, specifically de-
signed by Janssen (2016) as a corpus storage platform and based on TEI-compliant,
XML text conversion, is gaining ground as a widespread reference of use.15

XML exceeds .doc and other files in many respects, e.g. by not needing specific
hardware or software and thus being interoperational, by being reusable as various
formats, by separating form from contents, and by being extensible as a result of
not using a closed tagset. It also allows text data organization and modelling by use
of accurately defined, machine-readable marks, whether the data is of the structure
of the document, editorial, of a semantic nature, of abbreviations, of images, etc.
The marks are formalized as tags to describe a text segment. In XML, marks are ar-
ranged as angles in customizable modules according to various purposes.

XML text formatting and the TEI Guidelines allow text encoding comprehen-
sive of all the textual and metatextual properties desired in a given corpus. The
basic structure in TEI-compliant XML text conversion consists of: i) a header (<tei-
Header>); and ii) a body (<body>). The header includes any metadata considered
relevant. In old texts, they cite the title, and data on its creation, like the source
archive identification and the reference signature of the bundle and page, the
text type, and, if available, information of where, when, and by whom it was pro-
duced. The following example (Figure 1) is for a last will signed in Badajoz in the
17th c., of which some metadata have been recorded in the ODE corpus:

The above data selection must have been made early in the stage of corpus
design, also because it is according to the type of corpus and to the samples
used.16 Metadata encoding allows efficient data retrieval for various research
projects.

Otherwise, the body of an XML, TEI-compliant document is the text tran-
script. Text transcription entails the use of a range of tags according to the TEI
Guidelines, for identification of textual and paratextual information: Beginning of
new page, beginning of new line, font change, side notes, crossed out material,
overwriting, signatures, as well as strictly linguistic data (e.g. instances of /θ/ spelt
as s, unstable use of liquid consonants, borrowings). Figure 2 shows the most
basic structure of a page taken from a late 17th c. dowry letter:

 The Text Encoding Initiative is an international standard available since 1987 specifically de-
signed for the Humanities as regards digital editing of documents and electronic encoding (Díaz
Bravo 2018). Still, its use for old documents is rather limited (Calderón Campos 2019).
 A list of corpus projects thus built is available at <http://www.teitok.org/index.php?action=
projects>.
 These parameters are substantially different in spoken and written samples, and also if other
parameters are added too, e.g. ‘informal register’, the speaker, their age, their sex, etc.
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Figure 1: A cropped screenshot of the XML header of a last will (ODE).

Figure 2: A cropped screenshot of the XML body of a document (ODE).
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Thus, specific tags are used for beginning of a new page (<pb/>), for beginning of
new paragraphs (<p>), or for beginning of new lines (<lb/>). Figure 2 also shows a
mark for the position of a letter above or below a line (<add>). Many tags are also
enlarged with attributes and values to enable highly specific queries and meticu-
lous detail about the information contained in a sample, e.g. <gap/> signals omis-
sion, which can be enlarged in turn with the attribute ‘reason’ for greater detail.
In Figure 2, the latter is “illegible” (the original may have been torn or damaged).
By contrast, other tags, e.g. “editorial”, are used for deliberate deletion of an irre-
levant excerpt.

Further, various editions (palaeographic, critical) of one and the same sample
may be available, and a fully tagged and lemmatized corpus may be stored within
the platform TEITOK. Thus, each text is tokenized, i.e. each word is marked up
with a token or numbered angled mark detailing the data of its normalized, ex-
panded form, its morphosyntactic tag and its lemma. In old texts, each tokenized
sample is processed for orthographic normalization prior to further editing. TEI-
TOK uses a semiautomatic tool to supply a normalized form for each word17:

(1) <tok id=“w-76” nform=“había”>auia</tok>

Example (1) illustrates the tokenization and normalization of auia: Tokenization
first converts every form into a token, and orthographic normalization then adds
a new attribute (nform) to the XML file with a specific value, in this case había.
The application Neotag (Janssen 2012), a tagger that follows the model proposed
by EAGLES (Expert Advisory Group on Language Engineering Standards), finally
tags and lemmatizes each of the resulting forms within the platform.18 Morpho-
syntactic tagging translates each morpheme of the grammatical categories of
Spanish into an alphanumerical code:

(2) <tok id=“w-76” nform=“había” lemma=“haber” pos=“VAII3S0”>auia</tok>

 Manual post-editing follows to revise any forms that the tool may not have normalized cor-
rectly. This is because the process starts from a training corpus large enough as to allocate ortho-
graphically standard forms during the first stages of use within the TEITOK platform. The most
frequent wrong normalization mistakes in Spanish occur for homographs of the type se vs. sé, or
mi vs. mí.
 Manual post-editing of Neotag’s output follows for revision according to what may and may
not occur in each word-class. Neotag relies on a probabilistic algorithm that often tags wrongly
orthographically identical forms and multifunctional words, e.g. que (as a conjunction vs. as a
relative pronoun).
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Example (2) shows Neotag’s output of (1), whereby each token is enlarged with
two new attributes for specific values: i) the attribute lemma (in the example, the
infinitive form, because it is a verb); and ii) the attribute pos, where the morpho-
syntactic tag VAII3S0 stands for “verb”, “auxiliary”, “indicative”, “imperfect”, “3rd
person”, “singular”. The segment 0, which stands for the lack of any other mor-
phological contents regardless of the lemma’s word-class, must be included on ac-
count of the inflection for “gender” in other verbal forms, e.g. in participles.19

In the end, queries for any linguistic issue can be designed for accurate data
retrieval: By transcribed forms, by standardized forms, by lemma, by tag, etc. TEI-
TOK also supports CQL (Corpus Query Language) for queries combining many of
the parameters recorded. The last part of this chapter reviews these technological
possibilities in the specific field of research on Arabisms in Spanish.

3 The Research on Arabisms in Spanish

The research on Arabisms in Spanish has attracted the interest of a large number
of philologists, partly for the nearly eight centuries of close contact between the
varieties of Arabic and of Romance languages spoken in the Iberian peninsula
since the Muslim invasion in 711 (Corriente 1977). The number and the range of
studies on Arabisms is thus extremely wide and, as a result, difficult to summa-
rize succinctly.

The lexical component of a language is a particularly challenging research
field, among other reasons, because it is an ever-changing level that readily e-
choes diachronically external changes, whether social, cultural, political, etc.
Aside from a language’s morphological processes for word-formation (derivation,
composition), the lexical component relies on borrowings, i.e. on elements that a
language takes from another language (Gómez Capuz 2004).20

Borrowings presume contact between languages or language varieties, a key
component in the history of Spanish. Language contact is measured in terms of
language influence and the intensity of the contact, and both are evident in the
concurrence of linguistic and extralinguistic factors of Arabisms: On the one

 The sequence of letters and numbers may vary according to the word-class, e.g. the arrange-
ment of grammatical inflection is not the same in nouns as in pronouns.
 Borrowings have been approached from a range of theoretical positions (structuralist, for-
malist, funcionalist), each contributing specialized knowledge for their research, e.g. cultural bor-
rowings, integral borrowing, lexical and semantic calques, foreign words, or adapted borrowings,
among others.
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hand, a large number of Arabisms were borrowed into Spanish, even if there was
hardly any morphosyntactic influence for the structural difference between the
languages involved; on the other, the contact went through various stages at
which a range of differences and sociocultural roles between the Christian and
the Muslim populations can be noticed. The latter brings to the fore the relevance
of prestige for borrowing as a process (Giménez-Eguíbar 2016). Based on the
above, the following types of studies on Arabisms can be considered:
– Studies on the periods during which most Arabisms are borrowed, and into

which lexico-semantic fields they were borrowed;
– Studies on the decreased borrowing of Arabisms and on their competition

with other words, or their replacement by other words (lexical replace-
ment); and

– Studies on the phonetic processes involved in the borrowing of Arabisms,
and on the great spelling diversity of Arabisms since the Middle Ages.

The three types cover tens of papers, monographs and handbooks on the periods
of the history of Spanish. A good part of the research on Arabisms focuses on the
Middle Ages, as this is the period of closest contact and, therefore, when the lar-
gest number of Arabisms were borrowed (Oliver Pérez 2004), considering the so-
cial constraints imposed by the Christian reconquest. The subject topics thus
range from Arabisms in King Alfonso X’s works and in mediaeval treaties and
chronicles (García González 1998, Maíllo Salgado 1998, Neuvonen 1941, Pockling-
ton 1984) to the role of the Mozarabic community in the integration of Arabisms
into Spanish (García González 2007). The research on Arabisms reaches as late as
the Modern era, mainly with a focus on loss or obsolescence, for the cultural dis-
regard of the Muslim world that was concomitant with Humanism and the Greek
and Latin revival (Walsh 1967), and for the competition or replacement by words
of non-Arabic stock (Giménez-Eguíbar 2015, 2016). The research on Arabisms du-
ring the Spanish Golden Age examines words with low attestation records, or
words that occur or remain in highly specific lexico-semantic fields (Calderón
Campos 2010, González Sopeña 2017, Morala Rodríguez 2012a). A large amount of
research on Arabisms is also available in specific Spanish-speaking geographical
areas or on dialects, both synchronic (Garulo Muñoz 1983) and diachronic (Torres
Montes 1996).

The 18th c. bears witness to a decrease in research on Arabisms, for the rise
of French borrowings during the Age of Enlightment. Still, lexicography has pro-
duced dictionaries and glossaries of Arabisms and word stock of Eastern origin
since the 19th c., e.g. by Dozy & Engelmann (1869), or by Eguílaz & Yanguas (1886).
The knowledge on Arabisms is finally broadened by the lexicographic informa-
tion available in general and in etymological dictionaries of Spanish (e.g. the RAE
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dictionaries, or DCECH, respectively), and in dictionaries of Arabisms (Corriente
1999).21 General descriptions of Arabisms available in handbooks of the history of
Spanish can also be found, both classic (Lapesa 1981 [1942]) and newer publica-
tions (Giménez-Eguíbar 2023).22

Indeed, the diachronic relevance of Arabisms lies behind the substantial
number of titles on the topic. Even so, a significant loss of specific information on
Arabisms is lost in previous databases. This is either for the technical limitations
of the corpora reviewed above which supplied the experimental evidence for
many of the references cited, or for being based on non-digital sources. The para-
digm shift described earlier in this chapter no longer sustains the latter approach,
as the scientific community demands research data to be available online and as
open access.

4 Research on Arabisms and Language Corpora:
The Case of Oralia diacrónica del español (ODE)

In the above, this chapter has described the complexities of lexical research in
general. Many of them arise because the lexical level is the most superficial, the
most variable, and the most difficult to systematize in a language. Lexical re-
search must rely on sources where all the linguistic properties of a term can be
attested so they can be added to exhaustive historical dictionaries23: Lexical
senses, semantic widening and reduction, lexical replacement, earliest attesta-
tions, etymological information, actual examples of a term, etc. Therefore, corpus-
based diachronic lexical research is one of the most successful methods available
at present. The abovementioned sources enlarge and improve the word stock,
and record forms that are beyond what can be considered the usually acknowl-
edged most standard, academic vocabulary (Morala 2012b: 200).

 Federico Corriente stands out in the research on Arabisms for his dictionaries, but also for
the vast number of papers and monographs he produced on the subject. Arnold Steiger (1932) is
another major name, in this case for his research on the phonetic adaptation of Arabisms.
 Some handbooks on the history of Spanish lexis also describe the words of Arabic origin in
Spanish (Dworkin 2012, Colón Doménech 2002).
 In the case of Spanish, this task has been frequently interrupted for various reasons. At pre-
sent, two historical dictionaries are pending completion. CDH, which lays the foundations for the
NDHDLE / Nuevo diccionario histórico de la lengua española, currently underway, has resumed
the task of a historical dictionary of Spanish.
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Specific issues arise in the case of Arabic lexis, like the great variation in
spelling according to their written records, and the subsequent difficult systema-
tization of all the possible variants of one Arabism. The description of such words
in other documents was not even possible until recently, as many of the existing
corpora rely on highly formal sources.

The following presents some of the advantages of new methods in the Digital
Humanities. They have improved research on Arabisms in Spanish by use of the
technology that is behind the corpus Oralia diacrónica del español (hereafter, ODE).

The methodological principles underlying the ODE corpus are part and parcel
of technical resources designed specifically for corpora. The ODE corpus, a me-
dium-sized specialized corpus, consists of three text types that go beyond the typi-
cal formal register sources used in corpora: i) goods inventories; ii) witness
testimonies; and iii) incident reports (Calderón Campos 2019). Geographically,
most of the text samples are from Andalusia, even if control subcorpora of other
provinces in the country are also available for the period between 1492 and 1833.
It is worth remarking at this stage that the ODE corpus builds on the CORDERE-
GRA (Corpus diacrónico del español del reino de Granada 1492– 1833), even if
marked differences arise from the two, e.g. the geographical area covered, the
use of XML-marked-up, TEI-compliant samples, or access within the TEITOK plat-
form (Janssen 2016).

The latter two features help overcome obstacles such as the ones reviewed in
Section 2 above, e.g. use of queries for transcribed text alone (i.e. excluding meta-
data), visualization as various types of edition (semipalaeographic, standardized),
retrieval of every possible spelling variant, and availability of a corpus tagged
and lemmatized according to consistent philological criteria, and of the linguistic
information contained therein by use of accurate queries (Calderón Campos &
Vaamonde 2020: 177).

As a result of the implementation of all levels of textual and metatextual en-
conding reviewed above, each XML-marked-up, TEI-compliant sample of the ODE
corpus may display a header with information such as the year of production, the
author, the text type, the archive, the title, the geographical area it comes from,
etc. Each transcript contains tags with paratextual and with linguistic informa-
tion. As all samples are morphosyntactically tagged and lemmatized, CQL queries
allow exhaustive, accurate data retrieval. Figure 3 shows various query options
based on the encoding described.

Data retrieval may be as transcribed, expanded, or normalized text, and by
lemma or by tag. A range of parameter combinations can be used too as CQL
queries (e.g. determiner + noun). Lemmatization allows retrieval of all possible
variants of a term, even the least likely ones. The text type is a key point here, as
the least formal texts, like those included in the ODE corpus, often contain terms
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written as the scrivener would best understand in the communicative situation in
question. Thus, a query for the Arabism tahalí ‘sheath’ (Figure 4) retrieves unex-
pected forms like taali or taxali:

A similar case can be cited for jáquima ‘cord lead’ (Figure 5), and the Granadan
variant xaquyma:

Retrieval of Arabisms allows, for words like alhaja ‘jewel’ (Figure 6), not just the
concordances and variants, but also the frequency of each spelling variant recorded,
as in Figure 4:

Figure 7 shows a different visualization option for Arabisms with multiple
spelling variants, both in the singular and in the plural number:

In the example of guadamecí ‘garnished leather’, the information retrieved
includes spelling variants, but also instances of /θ/ spelt as s, vowel alternation, or
the addition of a liquid consonant at the end of the word. This information, com-

Figure 3: The ODE corpus query interface.

Figure 4: Tahalí ‘sheath’ in the ODE corpus. Query by lemma.
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bined with metadata of geographical location, helps track down the evolution of
such processes over time.

Yet, research on diachronic and diatopic lexical variation, especially on Ara-
bisms, requires multilayer encoding: XML-mark-up, TEI-compliance, TEITOK ac-
cess. Specifically, corpus lemmatization is a key requirement, even more in the

Figure 6: The frequency of the variant forms of the lemma alhaja ‘jewel’ in the ODE corpus.

Figure 5: Jáquima ‘cord lead’ in the ODE corpus. Query by lemma.
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ODE corpus, because it contains samples that are particularly close to spoken
language.

Despite the progress in the research of Arabisms based on a corpus built as
described above, there is still room for improvement, e.g. by use of TEI tags
(<etym>) for dictionary-making, even if this entails manual tagging of each Ara-
bism during text conversion. Semantic annotation by lexical field24 may mean a
major step forward in the classification of such a versatile component as a lan-
guage’s lexis, but identification of Arabisms requires human intervention too. Fi-
nally, XML’s versatility allows use of specific, customizable scripts in TEITOK
corpora and, again, retrieval of Arabisms relies on the availability of a list of all
the cases contained in the corpus and on their subsequent manual retrieval.

5 Conclusions

Diachronic Spanish corpora are still to face the challenge of the implementation
of the technical and digital methods and resources available for language re-
search today. This chapter reviews some of the advantages of textual and meta-

Figure 7: The frequency of the variants of guadamecí ‘garnished leather’ in the ODE corpus.

 Consider proposals like USAS (UCREL Semantic Analysis System) <https://ucrel.lancs.ac.uk/
usas/>.
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textual digital encoding of a corpus samples, as well as issues arising from the use
of various taggers and lemmatizers, which are based on present-day data and ne-
glect the language before the 20th c.

Retrieval of normalized or lemmatized forms of Arabic words alongside all
their spelling variants is a breakthrough in the research of Arabisms. Other re-
trieval options by use of specific tags during text conversion still need improving,
after careful planning of the corpus design and purpose.

While the methods described for diachronic corpora based on XML mark-up,
on the use of the TEI Guidelines, and on use within the TEITOK platform bring
obvious advantages, other factors must be taken into consideration. Thus, the
above specifications are ideal for medium-sized, specialized corpora, but they de-
mand heavy investment in terms of time, human resources, and careful work in
the case of the reference corpora of millions of words cited at the beginning of
the chapter. XML mark-up and the implementation of the TEI Guidelines are de-
manding too, require previous training, and may eventually result in substantial
differences across projects, because they are not rigid directives.

Finally, the use of the methods presented for the ODE corpus and other cor-
pora may help improve many dictionaries: They may carry exhaustive defini-
tions, but they also find difficulties to cite consistent examples from a variety of
text types for illustration of diatopic and diastratic variations in Spanish lexis.
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