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ABSTRACT

Judeo-Spanish differs from late 15t-century Spanish and modern Spanish in several respects, such as its
morphology, syntax, and semantics, but the most visible difference is in the alphabet. From the end of the 19th
century, Judeo-Spanish has been written in various alphabets —Greek, Cyrillic, and especially Latin—. However, the
Hebrew alphabet had been used since ancient times, before it was abandoned finally only in the 1940s. This
means that the majority of Judeo-Spanish texts are written in Hebrew characters.

CoDiAJe is an annotated diachronic corpus that includes documents produced from the 16t century up to the
present day, developed in TEITOK. The significance of its development is that this tool processes linguistic data in
the alphabets mentioned above, allowing users to visualize each text in five orthographic forms (the original
version in which it was written, its transcription in Latin characters, an expanded form to complete abbreviations
or to correct defective writing, a version in modern Judeo-Spanish, and a version in orthographic modern Spanish).
CoDiAJe enables the user to conduct searches not only for a specific word, but also for all its linguistic and
orthographic variants in the different alphabets. During the annotation process, tags from the EAGLES tagset for
Spanish were modified, and others were created: these are simply steps towards the creation of an accurate
tagset for Judeo-Spanish. The digitized texts are also enriched with semantic-conceptual information and
information on the affiliation of all non-Romance elements.
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CoDiAJe — CORPUS DIACRONICO ANOTADO DEL JUDEOESPANOL.
DESCRIPCION DE UN CORPUS MULTIALFABETICO Y DE SU ANOTACION TEXTUAL Y
LINGUISTICA

RESUMEN

El judeoespaiiol se diferencia del espafiol de finales del siglo xv y del espafiol moderno en varios aspectos que
afectan a la fonética y fonologia, morfologia, sintaxis y semantica. Sin embargo, la diferencia mas facilmente
apreciable esta en el alfabeto. A finales del siglo xix se comenzé a escribir con diferentes alfabetos: griego, cirilico
y, sobre todo, latino en diferentes versiones. Sin embargo, desde tiempos remotos se utilizo el alfabeto hebreo,
y su abandono definitivo solo ocurrié en la década de los cuarenta del siglo pasado, por lo que la mayor parte de
los textos escritos en esta lengua estan en caracteres hebreos.

CoDiAlJe es un corpus diacrénico anotado que incluye documentos creados desde el siglo xvi hasta nuestros dias,
desarrollado en TEITOK. La importancia de su desarrollo estd en que procesa datos lingiisticos en los alfabetos
mencionados anteriormente, da al usuario la opcion de visualizar cada texto en cinco formas gréficas (la version
original independientemente del alfabeto en el que fue escrita, su transcripcidén en caracteres latinos, una forma
expandida para completar las abreviaturas o corregir la escritura defectuosa, una version en judeoespaiiol
moderno y una versidon en la ortografia del espafiol moderno), y permite realizar bldsquedas no solo de una
palabra especifica sino de todas sus variantes linglisticas y ortograficas en textos escritos en los diferentes
alfabetos. Durante el proceso de anotacion se fueron modificando las etiquetas de EAGLES para el espafiol y se
crearon algunas nuevas. Significa que, a medida que se van anotando los textos, vamos creando un etiquetador
para el judeoespanol. Los textos digitalizados también se enriquecen con informaciéon semantico-conceptual e
informacidn sobre la filiacién de todos los elementos no romanicos que se detectan en los textos.

PALABRAS CLAVE: judeoespafiol, corpus multialfabéticos, anotacidn de corpus, variacion lingtiistica, diacronia.
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0. INTRODUCTION

Judeo-Spanish is an autonomous linguistic diasystem made up of a continuum of dialects
that have developed without contact with Peninsular and American Spanish. The exception
is the North African or Hakitia variety, which never ceased to maintain contact with
Peninsular Spanish. CoDiAJe - Corpus diacrdnico anotado del judeoespafiol (The Annotated
Diachronic Corpus of Judeo-Spanish) is a project! whose purpose is to build a resource that
allows researchers to study in depth the evolution of Judeo-Spanish. This resource, in
addition to providing paleographic information about the texts, enriches them with
linguistic information (POS tagging and lemmatization), ensuring its easy usage by non-
experts in NLP. The resource is easily maintainable and has the possibility of being
permanently improved by non-NLP experts, following OLDES (see Janssen et al. 2017) —
the first model from which its development started. Nevertheless, it should also offer
satisfactory solutions to the specific problems that Judeo-Spanish texts pose.

Developed from the popular Spanish spoken in the late 15 century (cf. Arnold in this
volume), it is the only historical variety of Spanish that does not conform to its unity. This
is not only due to the remarkable differences that Judeo-Spanish exhibits in many respects,
such as its phonology, morphology, syntax, and semantics (cf. Penny 2000: 176-192;
Cardenas 2004; Lleal 2004; Bradley and Delforge 2006; Minervini 2006; Varvaro and
Minervini 2008; Garcia Moreno 2010; Hualde and Saul 2011; Hualde 2013), in comparison
with Spanish, but primarily because of the different systems used in the graphic
representation of the language, and the extent of graphemic variation found in its
documents (cf. Quintana 2010; Bunis 2019). Therefore, the problems taken into account
before starting the building of CoDiAJe can be summarized in the following points:

1. Most of the Sephardic textual heritage, preserved in both printed and manuscript
documents, is written in the Hebrew alphabet. It was only in the late 19t century
that Sephardim began to make progressive use of the Latin alphabet in various
versions (French, Italian, Serbo-Croatian, or Romanian, Turkish and, to a lesser
extent, Spanish), together with the Cyrillic and Greek alphabets, depending on their
dominant language, and to adapt them to the phonemic characteristics of Judeo-
Spanish (cf. Bunis 2019). However, these alphabets did not fully replace the Hebrew
alphabet until after World War 11, and only in the last few decades has a relatively
unified system of writing in Latin characters been imposed. This means that perhaps
90% of Judeo-Spanish texts were written using the Hebrew alphabet. Another
consequence of this is that the Judeo-Spanish texts accessible to scholars who have
not necessarily specialized in the study of this variety are very few compared to
those which make up its textual legacy. They are also not accessible to speakers
because they are literate in other languages and, consequently, they cannot read
these scripts, and also because Judeo-Spanish works have not been republished for
one, two, or more centuries. As for the manuscripts, few are the scholars who have
acquired the ability to read and understand them.

1 CoDiAJe is being developed within the framework of two research projects funded by grant 473/11
(completed) and grant 486/19 of the Israel Science Foundation (ISF). This paper was written in the
framework of the latter project at the Hebrew University. Other members of the project are Josep M.
Fontana (Universitat Pompeu Fabra, Barcelona) and Maarten Janssen (Charles University, Prague).

210


http://corptedig-glif.upf.edu/teitok/codiaje/

ALDINA QUINTANA Scriptum digital
Vol. 9 (2020), pp. 209-236

2. In addition to the graphemic variation that the texts display in each alphabet, one
must bear in mind the variation of the language in all its dimensions (diachronic,
diatopic, diastratic and diaphasic) as a consequence of the situation of low normative
pressure (cf. Quintana 2006), which allowed for a flexible internal development of
Judeo-Spanish in keeping with universal tendencies of natural human languages
(Trudgill 2011). Particularly in the texts written in the 18t and the early 19% centuries,
the language also shows a significant degree of medium-transferability (Lyons 1981:
12), meaning that a high percentage of units of the abstract language system became
medium-independent, giving rise to a considerable degree of variation. To illustrate,
Figure 1 shows the linguistic and orthographic variants of the lemma adientro ‘inside’
in CoDiAJe, which in Judeo-Spanish expresses both situation and movement, unlike
in Standard Spanish, and the frequency of each of them?.

Graph: Table v | Count Download: [[select] v |
Written foom Count WPM
noY T 22 64808
adientro 9 26513
ayentru 7 20.621
ariento 4 11783
amiento 3 8837
N TN 2 5892
adientru 1 2946
adjentro 1 29486
adjentru 1 2946
dentro 1 2946
dientru 1 2946

Figure 1. Linguistic and orthographic variants of the lemma
adientro ‘inside’ with their frequency in CoDiAJe.

3. Although the principle of language representation has always been phonemic, texts
written or printed in the Hebrew alphabet have the peculiarity of representing the
vowels with matres lectionis, i.e. consonants that are used to indicate a vowel. In
Hebrew and Judeo-Spanish they are X (aleph), n (he), 1 (waw) and ' (yod). Without
taking into account the representation of diphthongs, which is even more complex,
two consonant graphemes <n-, 8> represent the vowel /a/ and two others <!, 1> are
used to write the vowels /o, u/ and /e, i/ respectively, except in Hebrew words and
expressions, where the etymological form based only on consonants was maintained
and generally follows the Sephardic tradition to use haser or defective spelling —i.e.
only consonants without any indication of vowels— in the Hebrew script. This is
because the Hebrew language exhibits a pattern of stems consisting of 3-consonant
consonantal roots. Moreover, the affricate consonant phonemes /ts/, /dz/, /Y/, /d3/
and the palatal /3/ —which do not exist in Hebrew— are also represented by Hebrew
letters bearing diacritical marks. The result is that at some point, the grapheme <'a>
represented up to three phonemes: /{/, /d&3/ and /3/. Hebrew does not have the
voiced palatal nasal /n/, represented by <11> or <"1> in Judeo-Spanish. This makes it
hard to differentiate geographical variants, such as nieve <"a"1> or fAeve <!'an>
‘snow’, since both readings are possible. Another problem lies in reading words that
are pronounced with a voiced alveolar tap /r/ or a trill /r/ (e.g. <n1'9>, which may

2 |n this paper, all data concerning CoDiAJe refer to its standing on September 15, 2020.
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have two readings: /'pera/ ‘pear’ or ‘bitch’ and /'pera/ ‘bitch’, since only one
grapheme is available for writing the two phonemes still preserved in some varieties).
Adjustments to the spelling system imposed by phonological changes also need to be
borne in mind.

. Contact of Judeo-Spanish speakers with Hebrew as the Sephardim’s ethnoreligious

language, and the different types of contact with the surrounding Romance and non-
Romance languages must also be considered. These languages are Turkish, Greek,
Slavic languages, Arabic, Romanian and Italian dialects, to which German, but
especially Italian and French —and to a lesser extent Spanish—, as languages of
culture since the mid-19t century, must be added?. Judeo-Spanish contact with the
last three furthered its revival and the re-Romanization of its regional norms. Before
that, however, mainly in works belonging to the rabbinical style —which are almost
all of them— and private letters, not only are quotations from Hebrew sources
embedded in Judeo-Spanish texts, but all kinds of Hebrew nouns in construct state
or smikhut ‘genitive’ and other words pertaining to all parts of speech may also
appear merged with Hebrew inflectional morphemes.

Some examples are shown in Figure 2. While Hebrew single words and nouns
in construct state do not pose problems and can be lemmatized as integrated words
in Judeo-Spanish, it is impossible to lemmatize words merged with all kinds of
Hebrew inflectional morphemes following the rules of Hebrew.

Hebrew word
merged with

Transcription
according to the

Linguistic glosses

Modern Spanish

grammatical Sephardic Hebrew translation
morphemes pronunciation
NT1 10 KTIL ApY' | Yakov toda su vida Prep.-N Yacob estuvo triste
7U¥2 1'2IDO'N | estuvo be-sar - toda su vida
¥ IIMINN 'O IN | i se mayorgo mi aumentd mi
yorg N DetArt.-N yau
VIn | yeser a-ra instinto del mal
y nos llaman la
127127 [NT'AN 'N | | avizan rabotenu N-Poss. atencion nuestros
sefores sabios...
1780 "R 2"NNI | Ve-ahar kah kayo Y después cayd
! YO | cc-Adv. Adv. pues cay
IDANIN N7X | malo ala muerte enfermo de muerte
X 2PN 'K 'N | i en akel anyo Y en aquel aio
T NIN'0 N2 N9 | niftera la sinyora V(IndPas.3FSg) murid la sefiora
nN? | de Lea Leah.
NN72'T0I'AR WI7 | los ijos de Bila ve- Los hijos de Bila y
. N CC-N )
naon | Zilpa Silpa
y min a-din es Prep. DetArt.N Yy, segun la Ley, se
UP O 'TN [D 'R .
mutar V(Passiv.MSg) puede
772 INDXIL NINA | Para tratar ke- ara tratar como
1 ! . Adv.N DetArtN | P .
onion | dereh a-soharim comerciante

mizerah amiluha

mi-zerah a-meluha

Prep.N DetArt.-N

de estirpe real

Figure 2. Hebrew words merged with other morphemes.

3 For the rules of integration of alien words from different languages into Judeo-Spanish, see Cardenas (2004).
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5. Finally, an essential aspect taken into account in the development of CoDiAJe is the
ascription of Judeo-Spanish to different cultural traditions, mainly the Hispanic and
Jewish ones. All this, naturally, without «concealing the Judeo-Spanish nature of the
text, the characteristics, and history of the Sephardic language» (Busse 2005: 105).

In short, a single corpus should

a) process linguistic data in the alphabets mentioned above,

b) allow the visualization of each text in the original version independently of the
alphabet in which it was written, its Latinized transcription, and a modern
standardized version, and

c) enable the user to conduct searches not only for a specific word but also for all its
linguistic and orthographic variants in the different alphabets.

The development of CoDiAJe originated from the need to recover, for research and for the
speech community, at least part of the nearly 4,000 Judeo-Spanish printed books, some of
them of more than 1,000 pages, and about 250 periodicals, some of which were published
for over 30 years. To these one must add thousands of manuscripts that were never
published. Most of this textual legacy in Judeo-Spanish is hidden in archives around the
world. Their publication would make it possible, in many cases, to piece together fragments
of a single document, now scattered over different collections and archives.

The present paper is organized as follows: Section 1 provides the reader with a brief
description of the corpus and the current state of its development. Section 2 deals with
metadata (2.1), the multi-alphabetic nature of CoDiAJe (2.2), the problems raised in the
tasks of textual (2.3) and linguistic annotations (2.4) and their solutions. Section 3
addresses the advantages offered by the search options of the corpus and presents
examples of the frequency distribution of some of the search results. Finally, Section 4
contains concluding remarks and offers directions for the future development of multi-
alphabetic corpora for languages whose texts have similar characteristics to those of Judeo-
Spanish.

1. BRIEF DESCRIPTION OF CODIAJE

After several attempts using other tools, with unsatisfactory results, CoDiAJe was created
in TEITOK?* initially developed at the Centro de Linguistica da Universidade de Lisboa
(Janssen 2016: 4037), and follows the structure of the project P. S. Post Scriptum, with the
replacement of some features and the addition of others to satisfy the specific
requirements of Judeo-Spanish texts.

Taking advantage of TEITOK as a web-based platform for visualizing, searching, and
editing TEI/XML-based corpora (Janssen 2018) that combines textual and linguistic
annotation within a single TEl-based XML document, CoDiAJe is a structured multi-genre
diachronic corpus that includes documents produced from the 16% century up to the 21
century —this does not preclude the addition of older texts in the future— enriched with
different kinds of textual and linguistic information. Every document is also accompanied
by metadata.

4 For a description of TEITOK, see Janssen (2016, 2018).
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CoDiAJe currently contains 74 documents totaling to 352,357 tokens. 16 documents
were written in the Hebrew alphabet, 1 in the Cyrillic script, and 57 in Latin characters,
representing 98,112, 323, and 253,922 tokens respectively, as shown in Figures 3 and 4°.
This disproportion derives from the fact that some texts had already been transcribed in
Latin characters for the failed attempts to develop a corpus of Judeo-Spanish before
starting its development in TEITOK. In the future, we will correct this by returning each of
the documents originally written in Hebrew characters to its original alphabet.

24 of the documents (35,624 tokens) have been fully annotated. This still small set of
texts is being used for corpus training, which will allow annotations to be made
automatically in the future, requiring only their revision by the CoDiAJe editors to exclude
possible errors.

B Hebrew
M Latin

Cyrillic

Figure 3. Current number of tokens distributed by alphabet in which the texts were loaded onto CoDiAJe.

Century Tokens

XXI 13,075
XX 213,252
XV 90,681
XVII 1,424
XVI 22,963
XIV 10,962

Figure 4. Number of tokens classified by century according
to the date of composition of the CoDiAJe text collection.

5 The corpus does not yet have texts originally written in the Greek alphabet.
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2. THE STRUCTURE OF CODIAJE

2.1. Metadata

The list of metadata has been carefully planned to allow advanced corpus search options,
and could be improved in the future. The metadata of each document provide information
of scientific interest about the author (name, gender, year and birthplace, place of
residence), and about the document, such as date, genre, alphabet, or documentary
source, as shown in Figure 5.

EN|ES|HE
Iain Menu

« Home
« Search
« Team
« Tagset

« Login

CoDiAJe |

lad100

A letter from Ovadiah Dedjadiji to his mother-in-law
Author Ovadiah Dedjadiji

Gender (male, female) male

Original date (best estimate) 1540-1560

Century XVl

Place of origin Eastern Arabic Mediterranean area

Text genre Letter

Keywords Oriental Jews. private affairs, family relationships. textual traditions

Archive Beodleian Library (University of Oxford)
Catalogue NriManuscript ID MS. HEB. C13, fol. 5r

« more header data

View options

Text: | Transcription || Romanized form Expanded form ]| Normalizec form I Spanish equivalent

- Show: Formatting | <ib> | - Tags: [ FOS tag | Lemma || Soanizh lemms

w

MIP WITKAZIRIRG UMKOWR 1210 MI7 DY UIRY D 220 MOYIRIER I ONRA WXT WINTA T URIDY'T NTRN T IRAT 'R MANIY M1y
MO T ATIRZ MO ITROIXIAP 7'X [I7 WIOOXRY'T W '7 000 27T ITIXRO TITXO [IX ) NUIKP MR TR WX W1 |1 0'0W'0IRD 'R WNIDW'T
NN R I 7 1AM N R IR WK D WROIXZ WIT T YURD ITRX IXVIR WIEYINTIRYRR R (IR TTRUIXD WX 'O 17 IR'YY'0IXD
[XMR'2 Q01 17D DAWN TR 1AM ITROIXIR 1AM M 1T 0IXD TN T0IRD T O'TITRO WK'AIN DI7WI TIZRO OXYOW'XIL'T WIXRINPY'R W 7 N '
ARARP MIRAVR DT WTIZ0 WRAIM - NN INOKR XMIT 121 DOWRIE T M ATXIR DR R 1Y

"R
"AN2 0 e
PAR'2T NUTA I NOWKRILINIE ONRN WKT AT IR

"AXAT NINTAY

Figure 5. A letter in CoDiAJe, handwritten originally in Hebrew characters, known as solitreo script.

There is also the option of viewing more data, which include information about the medium
in which the text was created, whether it is an original or a translation, and who was
responsible for the tasks of transcription, normalization, and tagging of each text, among
other data (Figure 6).
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CoDiAJe
lad100
EN|ES|HE x : o : i
wnvew | A letter from Ovadiah Dedjadji to his mother-in-law
« Home
. Search Title A letter from Ovadiah Dedjadji to his mother-in-law
S Team Author Ovadiah Dedjadji
« Tagset gfn":lg (male, male
« Login Place of origin Eastern Arabic Mediterranean area
Original date (best
estimate) 1540-1560
Century XVI
Place of residence  Eastern Arabic Mediterranean area
Language Ladino

Ovadia de Djadji writes to his mother-in-law because he and his wife. Rika, are worried that they had not heard from her since she left them after a visit. The
letter contains brief references to other relatives.

Keywords Oriental Jews. private affairs, family relationships. textual traditions
Witting direction il

Alphabet (original)  Hebrew

Publication Details

Content description

Translation of / Derived from

Responsability statement

Transcription Aldina Quintana

Normalization Aldina Quintana

Tagging Aldina Quintana

Various

Archive Bodleian Library {University of Oxford)

Catalogue

NnManuscript ID MS. HEB. C13, fol. 5r

;‘;’.‘fk'gn")e (Written o iten

Text genre Letter

Modérm ecition Aldina Quintana (2010), "The Merger of the Hispanic Medieval Heritage with Jewish Tradition in Judeo-Spanish Texds (1): Private Letters”, Hispania Judaica
Bulletin 7. 316-333 (331-333), with fransiation into English.

Notes Reproduction of the ms. in: Joshua Holo (ed.), Los judios espafioles segun las fuentes hebreas, Valencia 2002. p. 57.

« less header data

Figure 6. Example of the metadata that accompany each document.
In this case, they correspond to the letter in Figure 5.

2.2. The multi-alphabetic corpus of Judeo-Spanish

The digitization of the texts is carried out with the ABBYY OCR software, except for the texts
written in Hebrew characters, where Transkribus is used after being trained for the
recognition of texts in Judeo-Spanish®. The first version usually contains a large number of
errors that must be corrected manually. In spite of this, the task is exceptionally profitable,
since, in the time required to copy a page manually, it is possible to check between 35 and
40 pages once the optical character recognition has been completed.

The documents are incorporated into CoDiAJe using the XML-TEI format in order to
enter all the necessary metadata for further processing.

A particularly innovative aspect of CoDiAJe is the possibility of incorporating texts in
the alphabets in which they were originally written or published and visualizing them
correctly. Therefore, the first step in the development of CoDiAJe consisted in adapting
TEITOK to the peculiar multi-alphabetic character of the Judeo-Spanish documents. The
possibility of including orthographic forms in the Hebrew alphabet raised the difficulty of
writing and reading in a right-left direction without disturbing the opposite directionality
of the Latin, Greek and Cyrillic alphabets. After expanding the potential of CoDiAJe to allow
the inclusion of texts written in different alphabets and the coexistence of multiple
orthographies, it was necessary to determine the layers required to encode the multiple
orthographies and alphabets in which a word can be written. At present CoDiAJe has a total
of five different orthographic realizations:

1) An original spelling (Transcription), which is an exact copy of the text (Figure 7);

6 My thanks to Matan Stein, researcher of CoDiAJe, for the digitization of the texts in Hebrew script using
Transkribus, and to Sinai Rusinek, who adapted this tool for the digitization of Judeo-Spanish in the
framework of her project DiJeST: Digitizing Jewish Studies.
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A transcription in Latin characters (Romanized form), available only when the
Transcription is written in non-Latin characters (Figure 8);

an Expanded form, very useful for expanding the numerous abbreviations in the
Judeo-Spanish texts, and correcting defective writings, very frequent in manuscripts
and documents in Hebrew script (cf. the tokens hashem and vegomer in the
Expanded form after the completion of the abbreviations h”and vego” shown in the
Romanized form in Figure 11);

a Normalized form in which each word appears standardized according to the
spelling rules (cf. Alvarez Lépez 2017) authorized by the National Authority of
Ladino on August 13, 2018, and to the standard characteristics of the Judeo-Spanish
spoken in Istanbul, which is the variety currently spoken by the largest number of
Judeo-Spanish speakers (Figure 9);

A hispanized form (Spanish equivalent) that in the future will allow for a
visualization of the texts in modern Spanish spelling.

These results can be shown in different layers —including the original spelling of the TEI-
based XML file as shown in Figure 7, and a Romanized version when the file is not in the
Latin alphabet (see Figure 8)—, which allows for a visualization of the diversity of variants.
All the orthographic options can be visualized by clicking on the corresponding buttons on
top to switch between the various layers. Figures 7, 8, and 9 show different orthographic
realizations of the text next to its facsimile image, in this case the reverse of a postcard sent
from Rhodes to Los Angeles at the end of the 1920s, listed as [ad801 in CoDiAJe.

« Home
« Search
. Team

« Tagset

« Login

CoDiAJe
EN|ES |HE

wnvew | YOung men at gate, Rhodes

1ad801

Author Moshe

Gender (male. female) male

Original date (best estimate) 1924-1937

Century XX

Place of origin Rhodes

Text genre Postcard

Keywords Sephardim, Rhodes, Los Angeles, Family correspondence, emigration

Archive Courtesy of the Rhodes Jewish Historical Foundation. Los Angeles, California
« more header data

View options
Text | Transcription | | Romanized form | Expanded form I Spanish equivale | Show: | Colors | Images | Tags: | POS tag I Lemma I Spanish lemma |

ndex Page

Normalized form

|I? O'R 101I'D NVO'R

Ay 5) AL
N7 'R olR 0N // e / i
// 2 / ,(:// A/

AITIR" TRT2'0 07 *T NOIRID 5 L7 J/?//
./~/ ,// /ﬁ-:-’ A7 T / S
o 7 Mnime o FEE20 2~ Cs /Ay L7 £
2 et 75 o, / /2 'y

ITI7ZRO 011 W'7INA |13 'R - A B A u/, W /

>S5, A
nvin f

Figure 7. Original orthographic visualization (Transcription).
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CoDiAJe

1ad801
EN|ES |HE
wnwenw | YOUNQ Men at gate, Rhodes
« Home
« Search Author Moshe
« Team Gender (male, female) male
« Tagset Original date (best estimate) 1924-1337
Century XX
+ Login Place of origin Rhodes
Text genre Postcard
Keywords Sephardim, Rhodes, Los Angeles, Family correspondence, emigration
Archive Courtesy of the Rhodes Jewish Historical Foundation. Los Angeles. California

« more header data

View options
Text: | Transcription || Romanized form | Expanded form | Normalized form | Spanish equivalent

index Page

- Show: | Colors | Images | Tags: | POS tag I Lemma I Spanish lemma l

esta foto es kon /
2 S
SR Dy

mis amigos en la // /
S gt 2 F
s 7

puerta de la sivdad yendom )
/ ’;4 a7 "'“ S /=
)/‘/ ’ ; = //) s / A
4. Pe s
ke non mankesh vos saludo o A A lo o7 )/// /4 v /

'_/); A

os azumbulil'l de muertes

moshe

Figure 8. Transcription in Latin characters (Romanized form).

CoDiAJe |

lad801
EN |ES |HE
wanven | YOUNQ men at gate, Rhodes
« Home
« Search Author Moshe
« Team Gender (male. female) male
« Tagset Original date (best estimate) 1924-1937
Century XX
« Login Place of origin Rhodes
Text genre Postcard
Keywords Sephardim, Rhodes, Los Angeles, Family correspondence, emigration
Archive Courtesy of the Rhodes Jewish Historical Foundation. Los Angeles. California
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Figure 9. The same text once normalized (Normalized form).

It should be stressed that due to the specific characteristics of Judeo-Spanish, which derive
from a low standardization level, the aim here is to achieve a structured approach to the
visualization of diversity, focusing on variant detection. The multi-alphabetic character of
CoDiAJe does therefore not affect the search function. One of CoDiAJe’s achievements is
that a single query can vyield results for all variants without losing track of the original
spelling form, as shown in Figure 10.
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Transcription Romanized Normalized Spar'7ish Modern ‘ Mod(.ern
form form equivalent Judeo-Spanish | Spanish
vezeiirije viejejeria vejedumbre | vejedumbre
TV 28 ANN | habb el ‘aziz | hab el aziz jab el asis havachichi chufa
van (w7 | lashon hara lashon a-ra [asén ha-rd difamacion

Figure 10. Possible visualizations of the Judeo-Spanish diatopic variants veZeZirije ‘old age’,
TV 78 NN ‘Cyperus esculentus’, and the Hebrew constructus vn w7 (H.) ‘defamation’.

Other Judeo-Spanish texts involve greater difficulties than the one shown in Figures 7, 8,
and 9. For example, quotations from other texts, often in Hebrew, are usually not printed
with a distinctive typeface. Their normalization in capital letters not only facilitates their
quick location in the Normalized form, but also in the Transcription with the original
spelling, as can be verified in the brief extract of a text first printed in 1730 (Figure 11),

included in CoDiAlJe.

Transcription

T AWID N7 'R N2NINRCTIAR KT RN 7R DR R L oo
Z1DYUNX 01y 011'AX 00 010 |I7 DNNAR 0PN 'O ' ,6 1710'9K7 17 17
... 01710 7'R T 102'RI7 1ID RN 'R

Romanized form

Expanded form

Normalized form

Spanish equivalent

kapitulu 1 vayera elav h” beelone mamre vego’. ya avizi ariva en la
perasha de leh leha, kapitulu 6, ke se akonsejo avraham kon sus tres
amigos aner, eshkol i mamre por kuento de el sirkusir...

kapitulu 1 vayera elav hashem beelone mamre vegomer. ya avizi
ariva en la perasha de leh leha, kapitulu 6, ke se akonsejo avraham
kon sus tres amigos aner, eshkol i mamre por kuento de el sirkusir...
Kapitolo 1 VAYERA ELAV H" BE-ELONE MAMRE VE-GOMER. Ya
avizi ariva en la perasha de LEH LEHA, kapitolo 6, ke se akonsejo
Avraam kon sus tres amigos Aner, Eshkol i Mamre por kuento de el
sirkusir...

Capitulo 1 VAYERA ELAV HA-SEM BE-ELONE MAMBRE VE-
GOMER. Ya avisé arriba en la perasa de LEJ LEJA, capitulo 6, que
se aconsejo Abrahén con sus tres amigos Aner, Escol y Mambré por
cuento de el circucir...

Figure 11. Text view options in CoDiAJe.

The material provided in these five layers constitutes the textual annotation. This means
that each token contains the orthographic and linguistic variants that can be displayed on

the layers, as can be seen in Figure 12.

<tok roman="avizi" nform="avizi" spa="avisé">T"'an</tok>
<tok roman="perasha" nform="perasha" spa="perasa">nwia</tok>

Figure 12. <tok> of the verb form m7ax ‘(1) reported’, and of the noun 19 ‘pericope’.

2.3. Textual annotation: Problems and solutions

Certain forms in the process of grammaticalization or lexicalization may present problems
when making textual annotations in historical texts. Good examples in Judeo-Spanish texts
are some adverbs ending in -mente. Forms written as orthographic variants such as '01m X210
or 'v1'M N710 (= sola mente) ‘only’ or 'V1M N1 (= kual mente) ‘also” emerge in texts from the
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16™ to the 18" century, while in modern Judeo-Spanish they are written as one word. TEITOK
offers the possibility of merging two or more adjacent words in a single token, while
preserving their original orthography in two or more words, as shown in Figure 13.

<tok roman="kual mente" nform="kualmente" spa="cualmente">'01'n 7x1p</tok>

Figure 13. <tok> of the adverb 'v1'n 7x1j7 ‘also’.

Both the same and the opposite happen in sequences formed by some prepositions, such
as a or de, followed by the definite article e/, which may appear written separately (a el, de
el) or contracted (al, del). In this case, we follow the mixed approach of TEITOK (cf. Janssen
2016: 4038), according to which contractions are annotated as one orthographic <tok> with
two grammatical <dtoks>, but preserve their original spelling, whether they are written
together or separately. The same procedure is followed in ala, alas, alos, dela, delas, delos,
enlos and other similar tokens, always annotated in one orthographic <tok> with two
grammatical <dtoks> (Figure 14). Complex forms, such as verbs with enclitic pronouns are
also annotated as one orthographic <tok> with the corresponding grammatical <dtoks>.

Original form
<tok roman="al" nform="al" spa="al">%xr<dtok form="a"/><dtok
I7N n n
form="el"/></tok>
del <tok nform="del" spa="del">del<dtok form="de"/><dtok form="el"/></tok>
ala <tok nform="a la" spa="a la">ala<dtok form="a"/><dtok form="Ia"/></tok>
<tok roman="dela" nform="de la" spa="de la">n"7"1<dtok form="11"/><dtok
n|7l-r n n
form="n%"/></tok>
ol <tok roman="delos" nform="de los" spa="de los">0I7"T<dtok
form="11"/><dtok form="017"/></tok>

Figure 14. <tok> and <dtoks> of the original forms %x, del, ala, n7'T and 0I17'7.

These features of TEITOK are used in CoDiAJe to solve similar problems that may affect
other Judeo-Spanish elements of Romance origin, but also to address more difficult matters
related in particular to the textual annotations of Hebrew nouns in construct state
‘genitive’, Hebrew words merged with inflected and other grammatical morphemes, or
guotations from Hebrew sources.

The vast majority of nouns in construct state borrowed from Hebrew are elements of
the Judeo-Spanish lexicon, in which they are collocations, although morphologically they
preserve their Hebrew structure. In this case, they are annotated as one orthographic
<tok>. For example, the two parts of divre tora ‘words of the Torah’, 02iuin ninix ‘nations
of the world’, 0'2in 1712 ‘visiting the sick’, /712 ‘rabbinical court’ or 0N N1 ‘cemetery’,
which fulfil the conditions of non-compositionality, non-substitutability and non-
modifiability’ (Manning and Schiitze 1999: 184) are considered collocations. The same is
true for N21Tan N022 'waN ‘The Men of the Great Assembly’, which, in addition to the two
nominal parts, also contains an adjective (Figure 15).

7 These characteristics are highlighted in the creation of new simple lexies, such as amares (sg.), amareses (pl.)
‘ignorant, especially in matters of Jewish law and custom; boorish, unlettered person’ (Bunis 1993: 368,
#3169), arising from the contraction of the two parts of the noun in the construct state yaxn ov (= am a-ares).
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Original form

divre tora <tok nform="divre tora" spa="dibré tora">divre tora</tok>

<tok roman="umot haolam" nform="umot a-olam" spa="umot ha-
olam">0%1Vn Nninix</tok>

<tok roman="BIKUR HOLIM" nform="BIKUR HOLIM" spa="BICUR
JOLIM">D"21n Ipra</tok>

['TN12 | <tok roman="bet din" nform="Bet Din" spa="Bet Din">|'T n'a</tok>

D071VN NININ

021N 11pn2

<tok roman="bet hahayim" nform="bet a-hayim" spa="bet ha-jayim">nn

n'nin</tok>

N01] 'wIN | <tok roman="anshe keneset hagedola" nform="Anshe Keneset a-Gedola"
N721mn | spa="Ansé Keneset ha-Gedola">n7ITan N012 'wan</tok>

Figure 15. Textual annotations of characteristic Hebrew nouns

in construct state that in Judeo-Spanish became collocations.

o"nn N

Lexical units formed by two or more Hebrew words, such as Nt nmiav ‘idolatry’, 1mna prix
‘jlust among the righteous’ 'nn |n 12N ‘organ of a living animal’ are annotated in one <tok>,
as shown in Figure 16, because, although they are not nouns in the construct state, they
also make up one lexical unit.

Original form
<tok roman="avoda zara" nform="avoda zara" spa="avoda zarad"> nTIAv
T NTIAY
nT</tok>
<tok roman="sadik gamur" nform="sadik gamur" spa="sadiq gamur"> ¥
N PN
qna</tok>
N7 1 11N <tok roman="ever min hahay" nform="ever min a-hay" spa="éver min ha-
"l jay">'nin |n 1an</tok>

Figure 16. <tok> of lexical units of two or more Hebrew words.

Characteristic of Judeo-Spanish is the combination of ser ‘to be’ —less frequently also aver
‘to have’ and tener ‘to have’— and a Hebrew participle, in which the two verb forms can
be inflected (cf. Mufioz Jiménez 1997; Bunis 2009). Although these combinations constitute
fixed sequences, only the participle provides the lexical meaning, while the sole
contribution of the finite patrimonial verb is grammatical information. Therefore, these
two-word sequences cannot be considered locutions, and each form is annotated as one
<tok>. It should be noted that these Hebrew participles are treated like Romance
participles because they have acquired the grammatical function of Romance participles,
but retain the Hebrew form and lexical meaning (see Figure 17).

Original form
fueron <tok nform="hueron" <tok nform="gozerim"
gozerim esp="fueron">fueron</tok> esp="goserim">gozerim</tok>

<tok roman="es" nform="es" S IEnES el
NN YN nform="mutar"

esp="es">WIn</tok>
P / esp="mutar">nin</tok>
Figure 17. Textual annotation of two Hebrew participles in Judeo-Spanish.
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Different approaches are followed in relation to Hebrew words merged with Hebrew
inflected morphemes and tokens involving more than one word that are not included in
the patterns already discussed. If they are frequently used forms in Judeo-Spanish texts,
albeit sometimes only as diaphasic variants, they are considered elements of its lexicon: for
example, rabotenu (N+Poss.) lit. ‘our wise lords’, when preceded by verba dicendi (dezir ‘to
say’, avizar ‘to point out’, and expressions of similar meaning), belongs to the rabbinical
style, while other genres display more standardized phrases such as muestros hahamim or
muestros sinyores savios. However, in this context, rabotenu limits the reference to the
sages of Israel from the time of the Mishnah and the Talmud, and it is understood as such.
Since Judeo-Spanish also has the word ribi (lit. ‘my lord’), which is a term of respect and
courtesy that comes before the names of men, and also before the names of the wise, the
two forms could reasonably be considered to belong to the same nominal Judeo-Spanish
paradigm of which ribi is the unmarked singular form and rabotenu the plural.

One of the several lexical units involving more than one word borrowed from Hebrew
is 1WX2 (= besar), lit. ‘with regret’, composed of the preposition be- —with which the noun
to which it is linked can also be adverbialized— and the common noun sar ‘pain, grief,
sadness, suffering’. In Judeo-Spanish, besar belongs to the class of adverbs. Therefore, it is
annotated in a single tok.

Hebrew forms that are only found once or have a low frequency in CoDiAJe, with no
other evidence of their use in Judeo-Spanish, are annotated as alien elements and, as we
saw in §2.2, their linguistic affiliation is the only information that is tagged. In multiple-
word sequences in other languages, such as Hebrew ve-ahar kah ‘and after this’, ke-dereh
a-soharim ‘like the merchants’, mizerah amiluha ‘of royal lineage’, the textual annotation
appears in one <tok>, and they lack standard linguistic annotations.

Frozen idioms, sayings and proverbs, and similar multiple-word units, as well as
guotations from Hebrew sources or other languages, are annotated in one <tok> without
further linguistic information (see Ish bitiren para ‘what puts an end to the work is the
money’ in Figure 18). As we will see later, these sequences, whether in Hebrew, Turkish or
another language, are assigned a special mark to indicate their linguistic affiliation, in view
of the fact that they are not part of the Judeo-Spanish lexicon.

The task of annotation of alien words that are not integrated into the Judeo-Spanish
system is an arduous undertaking that involves a careful analysis of their function in the
system and their frequency in the documents, which often necessitates modifying their
textual and linguistic annotations more than once.
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Original form

<tok roman="besar" nform="besar"
spa="besar">wxa</tok>

<tok roman="rabotenu"
nform="rabotenu">11'"N1a1</tok>

<tok roman="vah'"k" fform="ve-ahar kak"
2"nNi | nform="Ve-ahar kah" spa="Ve-ajar
caj">2"nNi</tok>

<tok roman="kederek hasoharim"
onion 173 | nform="ke-dereh a-soharim" spa="que-
dérej ha-sojarim">n"nIon 10Ta</tok>
<tok nform="mi-zerah a-meluha" spa="mi-
zéraj a-meluja">mizerah amiluha</tok>

quXx1

M

mizerah amiluha

<tok roman="hnz""
fform="hanizkar"
nform="a-nizkar" spa="ha-
nizcar">'mn</tok>

<tok roman=" masea hen beene"
nform="matsea hen beene" spa="mased
jen be-ené">1'wa N nNxN</tok>

[N AKX (NN)
Tan 1wl

<tok nform="Ish bitiren para" spa="Is

Ish bitiren para .y . i,
P bitirén para">Ish bitiren para</tok>

Figure 18. Textual annotations of Hebrew words merged with Hebrew inflected morphemes.
2.4. Linguistic annotation

The exploitation potential offered by CoDiAJe would not have been achievable without
accurate and careful linguistic annotations (POS and lemma), and without the patience
needed for the lemmatization of poorly standardized languages, in the absence of ancillary
resources, such as a good dictionary, especially when their speakers are unaware of vast
portions of the lexicon used by previous generations.

Initially this corpus was tagged using a custom-built version of Freeling (Padré 2011;
Padré et al. 2010) for Old Spanish (Sanchez-Marco et al. 2010; Sdnchez-Marco et al. 2011;
Sénchez-Marco et al. 2012) and the EAGLES tagset for Spanish adapted for Old Spanish
within the framework of the OntoSEM project. Although the level of reliability of the
automatic tagging was very high (approximately 85%) when using this tool for 15®-17t"-
century Sephardic texts manually transcribed in Latin alphabet, the incorporation of
documents from later centuries transcribed in an adaptation of the modern orthography
of Judeo-Spanish or copied in Hebrew characters revealed that the efficiency of automatic
tagging was not sufficient.

Since Judeo-Spanish differs from late 16™-century Spanish and modern Spanish in a
number of respects, such as in its morphology, syntax, and semantics, in addition to the
orthographic representations, POS tagging is done manually using the EAGLES tagset for
Spanish. When the corpus contains a considerably greater number of incorporated texts,
the intention is that these tasks will be carried out directly with NeoTag, trained on the
already tagged files. This training is necessary since the POS tagger NeoTag uses lexical
smoothing to detect grammatical neologisms in a corpus, and therefore tags and
lemmatizes known and unknown words alike (cf. Janssen 2012).

The EAGLES tagset had to be modified in many cases, and, in addition, new tags have
been created to describe all Judeo-Spanish forms accurately. The digitized texts are also
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enriched with semantic-conceptual information: it is possible to identify expressions made
up of one or more words, automatically classified as names of people, places, institutions,
titles, and names assigned to God. Quotations in other languages, expressions and all kinds
of forms of one or more words that do not belong to Judeo-Spanish are also tagged. Finally,
all non-Romance forms have been enriched with information about their linguistic
affiliation. This information is combined with the linguistic tagging of the texts. This means
that the semantic-conceptual information and the language affiliation are part of the POS,
together with the morpho-syntactic information. Figure 19 shows the full tagging of the
geographic variant bugitus ‘little packages’, a common noun (NC) in masculine (M), plural
(P), and diminutive form (D) of the lemma bogo. The final Y of the POS also provides
information about the language from which this word was borrowed in Judeo-Spanish, in
this case Turkish.

As already explained in §2.1, complex forms of two or more words, such as verbs with
postponed clitics, are annotated in a single orthographic form but separated according to
their morphological characteristics. Figure 20 contains the textual and linguistic
information of 15I181'0YNN ‘to denounce him, to slander him’8.

estaz yervas ichava a las kumidas di
1oz [ENGIME di esta yerva i si mitio um
AN n _n H n nG d bugltu.s
<tok id="w-4052" nform="bogitos Nermalz=d oo
spa="boguitos" pos="NCMPOODY" Sean=h  pouitos
equivalen
lemma="bogo" lemmaes="paquete" ron Noun (NCMPOODY)
0 . " . PQOS tag Commeon: masculing; plural
glosses="paquetitos">bugitus</tok> 2 diminutive: Turkish
" Lemma bogo
KON Spznish
E::I:': paguete
Moder N
5:?a:isl:' word paquetitos
awvevi la veva nuril hrasi ondi la vieia

Figure 19. Annotations for the word bugitus ‘little packages’.

10 DX ITIRIOINA T R R OTITE 01 T
017 "T I'MKIr0IKn

Romanized form malsinarlo ,
<tok id="w-22" malsinar
" . " . " I'ar'7 Yy [ Written form malsinar
roman="malsinarlo">7107xn<dtok id="d-22- | | =cse, Vert (VD00D)
viain, InTinirve
1" form="malsinar" pos="VMNO0000" A malsinar

Spanish lemma malsinar

lemma="malsinar" lemmaes="malsinar"/><dtok |
id="d-22-2" form="10" lemma="10" pos="L3MSAQ | wx1 °

Written form | lo

L - P
" lemmaes="lo"/></tok> 17 Clitic (L3MSAQ )
. |FOS tag third; masculine; singular
T accusative
e Lemma o
Spanish o
[1A22 1 lemima

MMN NNT'D T N7 R IWROD DTR TR

Figure 20. Full tagging of malsinarlo.

8 Although this verb is a derivate of the Hebrew noun malsin, it is not clear to which medieval social group its
formation should be assigned. Therefore, the verb malsinar is here considered a patrimonial word
transferred from the Iberian Peninsula and not a Hebrew word.
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The lemmatization is done according to the orthographic rules of modern Judeo-Spanish
and the norm of Istanbul as much as possible, since that is the variety with the most
speakers in the world, and the one most frequently used in writing. The corpus is also
lemmatized in modern Spanish. As surprising as that may seem, it can be of great help in
the lemmatization of CoDiAJe, a task that sometimes becomes difficult due to the dialectal
variation. With a quick search by the Spanish lemma, possible errors in the lemmatization
of a Judeo-Spanish token can be easily detected. Consequently, its lemmatization can be
unified for all the geographical variants belonging to the lemma of the standardized variety
—in this case, that of Istanbul. A good example may be the geographical variant dishipla
(Bitola, Salonika, Sarajevo) ‘maid’, while in Istanbul, a maid is called mosa. In Bitola
however, mosa means ‘young woman’, djovena in Istanbul, and in Salonika, it can be used
with both meanings. The problem is solved by assigning to the lemma djoven ‘young’ all
the textual occurrences with this meaning, like djovena, mosa, moso, moguelo (Spanish
lemma: joven), and to the lemma moso ‘servant’ (Spanish lemma: criado) all those that
have the same meaning, like mosa and dishipla. If we search for the Spanish lemma criado,
the results show in the KWIC line only occurrences of mosa or moso meaning ‘servant’ in
the texts, with the Judeo-Spanish lemma moso, while when mosa or moso have the
meaning of ‘young’, they would always appear under the Spanish lemma joven, while
djoven must also be the Judeo-Spanish lemma. Otherwise, the search results would contain
errors. Therefore, it is essential to ensure uniformity in the task of the Judeo-Spanish
lemmatization, following as much as possible the variety spoken in Istanbul, selected as the
standard variety for the lemmatization in CoDiAJe, and the lemmatization in Spanish can
help in this task.

The problem arises when there is not a total equivalence of meaning between
cognate forms such as the Spanish noun joven and the Judeo-Spanish djoven. Judeo-
Spanish words such as muchacha and manseva may also appear in the KWIC line on a
search for the Spanish lemma joven as a noun, because the former has the meaning of
‘young’ in the Sarajevo variety and the latter is used with the meaning ‘young’ in all Judeo-
Spanish varieties. It has been proved that lemmatization in Spanish can also facilitate the
qguery when the user lacks knowledge of Judeo-Spanish, because it is possible to extract
from the texts all the words and variants that in Judeo-Spanish have the same meaning as
the Spanish lemma. Figure 21 contains the linguistic annotations of 38 forms included in
CoDiAlJe, tagged according to the exposed criteria.

POS Judeo-Spanish lemma Modern Spanish lemma

1| mosa NCFS0000 djoven joven

2| mosa NCFS0000 moso criado

3| mosas AQOFP0O000 moso soltero

4| dishipla NCFS0000 moso criado

5| mansevo NCMS0000 mansevo joven

6 | mansevu AQOMS0000 |mansevo soltero

7 | muchacha NCFS0000 muchacho joven

8 | envaniko RGDO envano en_vano

9 sus DP3CSPO su su
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"1l

10(°*° DP3CPPO su su

11 |vinyendo VMMO02CO0 venir venir

12 |unrada TMSFSO onrar honrar

13| estan TMPCSO estar estar

14 | zoher TONMSH zoher digno

15 se L3CS00 se se

16 sen L3CPOO se se

17 | ken PTOCNOOOO ken quién

18 | ken PROCNOO0OO ken quien

19| Erets Israel NP0O00GO0 israel israel

20 | Albert Einstein NPOOOPOO albert_einstein albert_einstein
21| Neve Salom NP0O00O00 Neve_shalom nevé_sSalom
22 | Regimiento dela Vida | NPOOOTOO rejimiento_de_la_vida regimiento_de_la_vida
23| Alto i Potente NPOOOVOO alto_i_potente alto_y_potente
24 |go’el NPOOOVOH goel redentor

25| henozo AQOMSO000H | henozo agraciado

26 | kafuy tova AQOCNOOOH | kafuy_tova ingrato

27 | afilu RGOH afilu incluso

28| besar RGOH besar con_dolor

29 |yine RGOY yene nuevamente
30| haver NCMSO000H haver amigo

31| chanta NCFS000Y chanta bolso

32| habb el ‘aziz NCMSO00A havachichi chufa

33|ama Ccy ama pero

34 9"y (= al pi) | SPSOOH al_pi segln

35| bre IK bre vamos

36 | mizerah amiluha H mi_zerah_a_meluha de_estirpe_real
37| Ish bitiren para Y ish_bitiren_para iS_bitirén_para
38 NN 21782 N IR N H vayera_elav_a_shem_be_ vayera_elav_ha_Sem_be_

elone_mamre_ve_gomer

eloné_mambré_ve _gomer

Figure 21. Different kinds of orthographic forms tagged according to the criteria for CoDiAJe.

The first 7 lines show the linguistic annotation of the occurrences discussed in the previous
paragraph. Lines 8-18 contain tags that needed to be modified or created. From line 19 to
24, we can see POS with semantic-conceptual information (G = geographical names; P =
private or fictional names of people; O = institutional names; T = titles of works; V = epithets
referring to God) in position 5 of the tag. Capital letters in the end position of the POS offer
information concerning the linguistic affiliation of words or groups of words borrowed from
non-Romance languages that are part of the Judeo-Spanish lexicon (for instance, H
indicates a Hebrew origin of the term; Y refers to Turkish, K to Greek, and A to non-Hispanic
Arabic, as seen in lines 25-35). The same tags without any other information indicate only
terms, expressions, sayings, proverbs, blessings, and curses, and quotations in non-
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Romance languages interpolated in Judeo-Spanish texts (lines 36-38). With this
information, it is possible to retrieve the complete list of terms from Hebrew or Turkish or
other non-Romance contact languages documented in CoDiAJe in a single query. A
summarized description of the corpus tagset is available in the main menu of CoDiAJe.

3. QUERY

CoDiAlJe is searchable via TEITOK, which interfaces with a local CQP. With the annotated
corpus, adequately indexed for exploitation via the CQP search engine, it has become
possible to conduct searches not only for a specific word and any of its variants through
XML files directly using the CQP query, but also to query using CQL directly on the website.
This allows for the conduct of searches for all kinds of variants, and for specific sequences
of expressions, grammatical categories and combinations thereof, and makes it easy to
carry out various types of quantitative analyses (e.g. relative frequencies, distribution). This
is very important in order to draw statistical inferences about the degree of incidence of
several variants exposed to linguistic changes, to map out the relative frequency of each
form, and to draw conclusions from the use of variants in Judeo-Spanish.

CoDiAJe
mese | COrpus Search
Wain Menu COP Query: [[lamma = “defter] within text
Home CQP Query: |[lzmma = “defter] within text
i B T visualze | options OO Tty Vvaliano
= Team LA Uoery ¥ Lemma = deffar
+ Tagsat Lemma = defer
- Legin 9 resulis

S results

et || | ] Text: [Transcription | [ Romanized fom | [Hormalized form ] [Soanih souvalert
Tags: [FO5 g | [Lomra] [Soomn e Tags: | POS iag | | Lemma | Spanish lemma |
context ijikos estavan rejistrados es su defter kon todos los detaylos i contaxt ijikos estavan rejistrados es su defter kon todos los detaylos i
context ilas fotografias. El defter fue metido en el yukri comtast i las fotografias. El defter fue metido en el yukri
context ukri de kaza topa un defter vyejo kon fotografiyas de iji
¥ P elo grafly W conent yukri de kaza topa un defter vyejo kon fotografiyas de ijikos
contet entyende lo ke es este defter i desida de azerle una o
it personas. Rantzen kita el deftsr i melda un nombre de context entyende lo ke es este defter i desida de azerle una
context |oia eskriviendo en un tefter ino tokava de ai context personas. Rantzen kita el defter i melda un nombre de
context gChoSiENtoz dukadoz mas. Tomoel tefter ilakashikaise contaxt loia eskriviende en un tefter i no tokava de ai
eontext Elpadre de verel tefter yakedo enkantado, disho | .oq.. ochosientoz dukadoz mas. Tomo el tefter ila kashika i se
context 101K T 00K 1':'::1"' 0RIRYANK context El padre de verel tefter ya kedo enkantado: disho
Downioad results - Remember query -Dirsct URL ~ Remanzed | oo context de esto le bushkan su defter a ver en ke se
form
Frequency Options Houn (NCMSD00Y) Tu'eT
q ¥ Op [poStag _I‘-'_'“’"m“" masculine; singular|  Ocyyninad results - Remember query - Dirsct URL Romanized
. urkish defter
Collocation by: | Contextsize: (1 s
e E Ot Houn (NCMS000Y)
Frequencyby[[select] ] i cuzdemo requency Uptions POStag Common; masculing; singular:
i - P Turkish
Callocation by: | Context size: [1 r— defter
Frequency by Spanish cuademo

lemma

Figure 22. Variants of the lemma defter ‘notebook, account book’, queried by lemma and visualized
by the orthographic transcription and the Romanized transcription.

One of CoDiAJe’s achievements is that a single query can yield results for all variants
without losing track of the original spelling form. For example, a search for the lemma
defter yields results for all the orthographic and grammatical forms of this lemma in the
corpus. The results appear in the browser, showing the KWIC line for each of them.
Displaying them in the Romanized transcription is also possible, which allows for
visualization of all variants in the transcription in Latin characters (Figure 22). When the
purpose of the query is not the variation, the results can be displayed in modern
standardized Judeo-Spanish or modern Spanish spelling. It is also possible to search in a

227


http://cwb.sourceforge.net/index.php

ALDINA QUINTANA Scriptum digital
Vol. 9 (2020), pp. 209-236

single text or in a group of texts, predetermined in the query. Figure 23 shows the result of
the search for the lemma sinyor in 16"-century texts.

CoDiAJe

mese | COrpus Search

Main Menu
. CQP Query: [[lemma = "sinyor'] :: match.text_century = "XVI" within text
» Search COL Query Visual
« Team T Ll
« Tagset | Lemma = sinyor || Century = xv1
« Login :

11 resulis
i Text: [Transerption || o] [E o] | Nermaicedionr] [ Seanih equmaret]

Tags: | POS tag | | Lemma ] [ Spanish lemma |

context autor | Mi llustre Sefior , discuriendo muchas vezes por
context  porinfluencia divina. Yo Sefior deseando mucho de sastifazer a
context se declaro y como el Sefior Rabenu Mo3e bien declaro en el

context Y como declaro el dicho Sefior Rabenu Mo3e enel capitulo
context verdad dela repuesta digo Sefior que los suefios se dividen

context Ia ofra parte estaba el Sefior Don Semu'el suermano en
context ala parte derechay el Sefior Don Semu’el ala otra:

context susillay ladel Sefior Don Semu’el entre los quales
context W MY TR TR PR NARIY

context YMIRY NP7 120 AN WITRAZIXIRD WINKOW'R 1210 1017

context AN IRAXRF DIXAVKR | DY ATAWINETR UaRa N

Download results - Remember query - Direct URL

Frequency Options

C ion by: [[select] V| | Context size: [1 V| | Direction: [Left and Rignt ¥ | [ Enviar |
Frequency by: [ [select] v

Figure 23. The lemma sinyor in 16"-century texts.

By clicking on the word context in each line of the KWIC, it is possible to display the word form
of the lemma in the text in the selected orthographic layer (Figure 24) or switch between the
various options on the top menu. Further, the visualization of the text without or with the
linguistic annotations is possible by clicking on the Tags buttons at the top (Figure 25).

lad100 N
A letter from Ovadiah Dedjadiji to his mother-in-law

Author Ovadiah Dedjadji

Gender (male, female) male

Original date (best estimate) 1540-1560

Century xv

Place of origin Eastern Arabic Mediterranean area

Text genre Letter

Keywords Oriental Jews. private affairs, family relationships. textual traditions

Archive Bodleian Library (University of Oxford)

Catalogue NriManuscript ID MS. HEB. C13, fol. 5¢
= more header data

View options

-shou: [5is] Fomimg T 551

Text: [ Transcription ][ Romanized form | [ Expanded form

Togs: [P0% 13 ] Leroma | Sparizn s ]

Normalized form | [Spanish equivalent

)

MW UNIRY D7 DN NOWRI R I ONXN UXT WINTA T URIDY'T \YTRN T IRAT7 'R MANIY -
TI7RO [IX 2 DUIXP NIX ITR'DD'N AN W |1 O'0W'DTIND 7 WIRIDWNT 101R WITRAZ'IXIXN WINKOW'X 1AM Mg
WK 'O I R IX'YY'OIRD MOWIRIL T ATING 1D ITROIXNQF 'R [I7 YDORY'T W ' NNIN 27'T IM'aNo

1172 12 A MR RN WIE IR D WXODIRZ WIT T UKD TR ONTVIX WIEWINTIPYN PR (17 TR
T MDIRD TR P0IND [ ] T OFTIZRO WX'AIN DIPWI TIZXO OXIDWRIL'T WINIMPYR W) ' DA 'R N0 7K
N3N INOXK KUT 1AM MDWIKIET 20 DTROIIN D7X K17 XK' 901 1 D71WN 'K 11210 ITRIXIX 112m
ARDXP NINNR D T WITIT0 WNAN

"ANA
"aN'2 DY M

PAN'AT DTV AT NOYKIE NP ODXD WKT AT WILETX

AXAT NIRTAY
Figure 24. Visualization of the form n11"1'w (occurrence in KWIC line 9 in Figure 23)
in the text, displayed in the original orthographic form.
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lad100 &
A letter from Ovadiah Dedjadji to his mother-in-law

Gender {male, female) male
Original date (best estimate) 1540-1560

Century Xxvi
Place of origin Eastern Arabic Mediterranean area

Text genre Letter

Keywords Oriental Jews. private affairs, family relationships. textual traditions
Archive Bodleian Library (University of Oxford)

Catalogue NriManuscript ID MS. HEB. C13, fol. 5¢
= more header data

View options
Text: [ Transcription | [Romanized form | [ Expanded form | [ Normalized form | [Sanish sauiv
Tags: | POS tag || Lemma }| Spanish lemma

Lishuateha kiviti y"y

i

=] - Show: :

suegra en lugar de madre . Despues de bezarvos las manos .

yo i vuestra ija Rika , savresh sinyora . komo mucho estamos maraviyados
komo despues ke | partistes , non nos avesh embiado una karta = ni un
salud savendo de la manera ke nos deshastesh kon el | kevrantado

-

Figure 25. Visualization of the original orthographic form n111'w in modern standardized Judeo-Spanish,
displayed with lemma and POS tags.

In TEITOK, the CWB files are created directly from the XML files (Janssen 2018). It is
therefore possible to define more complex queries, combining filters of all levels. In Figure
26 the search is limited to adjectives whose lemma ends in the morpheme -/i in texts
written in the 20t™ century. Their distribution and frequency by author are shown in Figure
27.

Corpus Search

CQP Query: |[pos ="A*" & lemma = "*Ii"] :: match.text_century = "XX" within text | [

TOLGuery Visualizaton
globals

FOS tag = [starts viitn] A =
and Lemma = fends in] | | CEMUTY = XX

1 results

Text: [Transcrption | [ Romanized form | [Expanded form | [ Normalized form | [Spanish squvalent |

Toge [P [ [Srwee]

context .Estoloyevaronal  akilli vizir, batayeron la puerta
context esta mujérke vayaa akilli vizir azer hetva suhabeti”
context iasendio atmenaras. Entré  akilli  vizirile miré la

context enunasiya, mucho merakli , mucho pensativie. A

context vieja. | Una semana stavan meraklis |0z dos, penseriozos,

context sjempri Monastir | (In dialekto  monastirli )| Ra3el: Vizine!

context  ONTIR IKTTUYI'R X | OXOIN?ZR 10 OXVIFINN'DNY , | OX7'T 0'DINOM MU' OXN 1IN
context 10JXD NN NIR O'R'ID ARIMVORT |, | ' 017 1INT'D '

coniext [I"OX?I9I9 N7 NX 010171’ OI0IN'X NVIMFAITRO . OIX'EN ' TIN'NN T'X
context ITI'R'O 'R [LJI"OPNUOFK NIRIY "RDIND  NTRAVTTNID...
context 1N ['ORID'O MUK T/ ARNT'FRD  DRIHPTIRG . | DN"0IR 717 'R

Download results - Remember query - Direct URL

Frequency Options

Collocation by (fselect] _____¥] | Conlext size: | Diretion:
Frequency by:

Figure 26. Adjectives with lemma ending in /i in texts written in the 20t century.
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POStag=A*
Search Query: Lemma = .5l
Century = XX

Group query: Author name
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Author Count Total  \Words per million
Alexandre Perez 4 4639 362.26
Masalto Abeatar 3. 2723 1.101.73
Mert Levy 2 12712 157.33
Abraham ben Moise Romano BUKI 1 6335 157.85
C.B. 1 483 2.070.39
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Figure 27. Distribution and frequency by author of the results obtained in the previous search.

Figure 28 shows the Romanized visualization of the results of the search for any infinitive
preceded by a clitic personal pronoun after a preposition in the text collection of CoDiAlJe,
and their distribution by the place in which the texts with this word order were written. As
Figure 29 shows, it is also possible to retrieve morphological information, for example on
the gender of feminine Hebrew nouns ending in -ut borrowed into Judeo-Spanish, and
confirm that they only emerge with masculine determiners.

Corpus Search

CQP Query: [[pos="SPS.""Jlpos="L.*"][pos="VMN.~"]

s with] SPS | | POS tag = [starts with] L | | POS tag = [starts with] VIV

15 results

Text IT'a—\scriptlon || Romanized form ) [ Normalized form | [ Spanish 2qu

Tags:| POS tag || Lemma || Spanish lemma |

context Y por donacion entre bivos sin lo poder

context ke se truviava la vista de laver . Elmansevo se tomo
context  yevar en kaza. | Desharon de ledar palos; se alevanto el
context le demos? | —Mijor de le kitar esta kambura ke tiene,
context ;iagora me espanto de meyir en kaza porke no se
context ino hue mas kadir dilu tiner inil kurason. | |

context siete fijas. No tengo para laz mantener . —Mira —le

context .1yo sto aki paralez dar dota i ashugar kumplida.
context ke lofizo, acheto paralomandar iledisho: | —

context eltapetime hue paralovender . Ennegrade ventura,
context de los sielos ke vinieron para me apiadar . Itomolaz doz

context Ke ya vino para me demandar laz demandas. Bari si
context  dimandar dikaza in kaza para mi mantener . Dizila vieja:

context te espantes: yovine parateeskapar . Le avriolapuerta
context alazilo paratekurar .. |— Terengrasio

rebogar para que asi

Download results - Remember query - Direct URL

Frequency Options

Collocation by: [[select] W | | Context size: [ 1 v | | Direction:

Corpus Distribution

Search Query: POS tag = VMN.*

Frequency by- [[selsct]

v

Group query:  Place of origin

Graph:[Table V) | Count [WPM V| | Download: [select] W
Place of origin Count Total

Words per million

Salonika 12 135495 88.56
Sarajevo 2 53741 37.22
Istanbul 1 120,084 8.33

Figure 28. Output of the preverbal position of clitic personal pronouns
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Corpus Search

CQP Query: [fpos="DA.*"Jlemma = ".*ut"] within text |[ Search | query builder | visualize | options

POS t3g = [stants viitn] DA || Lemma =ends in] ut

10 results

Text: [Transcription | (Romanized form ) [Normalzed form | [
Tags: ] POS tag [ Lewna| Spanish :e-wna]

cantext mucho enfastiar i kaminar altimimu ez bueno para la presona
context nofavlezmucho; ke elzahu de estaalma ke arrezgat
context mujer: “Viteske elzahu de esta ninya me apiado
context esto es preva grande del hasidut de avraham ke izo la
caniext Vayeshev yaakov beeres megure aviv ke es avizoke elzahut de yakovisusijos

context ternamikargo.i elzahut de misinyora madre rahel
context iay kendize ke elmesiut es ke los shevatim komian
context isiendo ansino savra elmesiut nunka porke la shehina no
context ibeviakeyasavia elmesiut porentero ke estava bivo
context .|iay kenkonta el mesiut de yosef de este modo

Figure 29. Search for information about the grammatical gender
of borrowed nouns, such as those ending in -ut.

As already noted in §2.2, CoDiAle allows searching for specific semantic-conceptual
information, such as place names mentioned in the collection of texts or some of them in
particular. For example, the bar chart in Figure 30 presents the distribution of the two
variants of the lemma yerushalayim found in texts from Sarajevo.

Corpus Distribution

Lemma = yerushalayim
Search Query:
Place of origin = Sarajevo

Group query: | Written form

Graph: (BarChaz__ V) | Count [Count ¥ | | Download: [[selec] V|

@ Count
Rushalaim

1 2 3 4 3

Written form

Figure 30. Distribution of local variants
of the lemma yerushalayim ‘Jerusalem’ in Sarajevo texts.

A search containing, for example, H or Y in the POS will retrieve all forms borrowed from
Hebrew, Turkish, or another non-Romance language with which the Judeo-Spanish
speakers were in contact, or quotations, sayings, and proverbs in these languages, as well
as other lexical elements not integrated into the Judeo-Spanish system. Figure 31 shows
the two kinds of lexical units: all the conventional POS tags ending in Y correspond to
integrated words borrowed from Turkish, while the isolated Y tag refers to Turkish lexicon
that sometimes appears inserted in Judeo-Spanish texts.
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Corpus Distribution
Search Query: POS tag = .*Y."
Group query: POS tag

Graph: | Table v || Count: | Count v | | Downioad: | [select] v |
POS tag Count WPM
NCMS000Y 321 91153
NCFS000Y 74 210.135
NCMPO0O00Y 38 107.907
ccy 26 73.831
RGOY 26 73831
AQOCS000Y 19 53.954
Y 19 53.954
NCFP000Y 17 48274
NCMS00DY 10 28.397
NP000GOY 7 19878
AQOFS000Y 4 11359
AQOMS000Y 4 11359
NCMNOO00OY 3 8519
NCMPOODY 3 8519
AQOCP000Y 1 2.84
AQOFP0O00Y 1 2.84
AQOMPO00Y 1 2.84
NCCP000Y 1 2.84
TMSMSY 1 2.84
VMNO0000Y 1 284

Figure 31. Distribution by POS tags of all Turkish forms
occurring in Judeo-Spanish texts already incorporated in CoDiAJe and tagged.

In the near future, CoDiAJe will have other resources that are included in TEITOK, such as
(a) a dictionary with the vocabulary of the corpus, and (b) a module for the development
of linguistic maps. Later, the module for syntactic annotation (c) will be added.

4. CONCLUDING REMARKS

CoDiAJe now has the potential of functionality allowed by TEITOK's basic design, to which
several new features have been added to adapt it to the specific needs of a Judeo-Spanish
corpus. First, to the three standard attributes of each tok (transcription, an expanded, and
a normalized form), two new attributes were added (a Romanized form, and a Spanish
equivalent), yielding up to five orthographic forms of the same word. This addition allows
us to visualize each text in five different orthographic forms and, not least, to retrieve all
the orthographic and linguistic variants of a lemma through the query.

In more recent times —since the 1940s— Judeo-Spanish documents have been written
in Latin characters, albeit using various versions of orthographic systems. Some documents
have also been written in the Cyrillic and Greek alphabets. However, until the late 19t
century all documents were written in Hebrew characters. Consequently, a requisite in the
development of CoDiAJe was to obtain a tool with the option of incorporating texts in all
the alphabets in which they were originally written or published, and correctly visualizing
them without interfering with the search task in the corpus. This paper shows that all these
requirements were achieved thanks to Maarten Janssen, TEITOK developer and a
collaborator of this project.
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CoDiAJe —like any other corpus created in TEITOK— is easy to use by editors who are
not experts in NLP, and by users. Other important advantages lie in the ease with which
errors detected in the corpus can be corrected or necessary changes can be made promptly
or at any time. It is well known that textual and linguistic annotation tasks in a corpus of a
limitedly standardized language —such as Judeo-Spanish— are not always easy. The
annotation in CoDiAJe requires continuous revision every time that forms emerge in the
texts for which the EAGLES tagset for Spanish —and for other European languages as well—
has no tags. Tags modified or especially created for Judeo-Spanish are simply steps in the
creation of an accurate tagset for Judeo-Spanish. The tagging work itself and the test of the
adequacy of each annotation through searching offer the possibility of analyzing the
language and, frequently, reveal the need to modify the annotation of a particular token,
when morphological features not mentioned in the secondary literature are detected.

An unlimited number of new texts can be incorporated into CoDiAJe, and the
annotation can be improved at any time. The most immediate goal is to incorporate new
texts in Hebrew characters that have already been extracted from the image and converted
into Word text, as a result of which the corpus will soon have more than three million
words.

CoDiAJe also meets other conditions required in corpus linguistics: the possibility of
attaching the facsimile alongside the text, descriptive statistics, and the complete
download of documents in XML format and plain text. Moreover, it offers the possibility of
adding other resources, including (a) a dictionary with the vocabulary of the corpus, (b) a
module for the development of linguistic maps, and (c) a module for syntactic annotation.

In view of CoDiAJe’s potential for text-processing and its capacity to store an endless
number of documents in a single virtual library, a significant part of the Sephardic
documentary heritage will be made available to a wide number of scholars from different
fields and readers who do not have access to it at present.

Despite being still in its development phase, CoDiAJe should serve as a guide in the
development of diachronic corpora of majority or minority languages that have been
written in different alphabets throughout their history, and for historical varieties of
languages that have been written in a different alphabet from the standardized variety, for
example, part of the morisco texts, or documents written in other Judeo-Romance
varieties. A corpus like this makes it easier to detect the linguistic variation that
characterizes such languages and linguistic varieties. The multi-alphabetic nature of
CoDiAJe additionally allows visualizing the texts in their original orthography, regardless of
the alphabet in which they were written, and in their Romanized and modernized versions.
This would contribute to disseminating these cultural heritages and would provide linguists
and philologists with the possibility of analyzing each variety of the language, taking into
account the set of all its other varieties, and scholars in other fields could benefit from the
information frozen in the endless list of documents still hidden in archives and, in many
cases, unintelligible for one reason or another.
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