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Abstract

The Tagged Algerian Judeo-Arabic (TAJA) corpus is the first linguistically annotated 
corpus of any Judeo-Arabic dialect regardless of geography and period. The corpus 
is a genre-diverse collection of written Modern Algerian Judeo-Arabic texts, encom-
passing translations of the Bible and of liturgical texts, commentaries and original 
Judeo-Arabic books and journals. The TAJA corpus was manually annotated with 
parts-of-speech (POS) tags and detailed morphology tags. The goal of the new corpus 
is twofold. First, it preserves this endangered Judeo-Arabic language, expanding on 
previous fieldwork and going beyond the study of individual written texts. The cor-
pus has already enabled us to make strides towards a grammar of written Algerian 
Judeo-Arabic. Second, this tagged corpus serves as a foundation for the development 
of Judeo-Arabic-specific Natural Language Processing (NLP) tools, which allow auto-
matic POS tagging and morphological annotation of large collections of yet untapped 
texts in Algerian Judeo-Arabic and other Judeo-Arabic varieties.
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1 Introduction1

For decades Arabic dialectology has been based on fieldwork in which the 
researcher interviews members of various local communities. The study 
of modern Judeo-Arabic (henceforth JA) dialects followed the same course, 
focusing on interviewing native speakers in their local townships and villages 
(e.g., M. Cohen 1912; Heath 2002). Over the course of the twentieth century this 
became increasingly difficult, especially in Algeria where the rising influence 
of French culture had eroded the status of JA, and the emigration of Algeria’s 
Jews had dispersed this community. As a consequence of the diminishing 
Algerian JA speaking population, these dialects have become all but extinct, 
with only very old people who still remember them. Thus, customary linguis-
tic field work is no longer a viable methodology for studying Algerian JA dia-
lects. Fortunately, some Jewish communities in North Africa in general, and in 
Algeria in particular, were literarily very prolific and have left us vast collec-
tions of books and manuscripts written in JA. These are long lasting cultural 
treasures representing a variety of literary genres—Bible translations, transla-
tions of post-biblical texts, commentaries, liturgical texts, didactic texts, news-
papers, and more. To date, only a select number of such written texts have 
been thoroughly analyzed from a linguistic perspective, while the vast major-
ity have remained untouched. The new Tagged Algerian Judeo-Arabic (TAJA) 
corpus presented below preserves this endangered JA language and enables us 
to expand on previous dialectological work.

This article is organized as follows: After an introduction to North African 
and Algerian Judeo-Arabic (Section 1) we survey the many Arabic corpora and 
the very few Judeo-Arabic corpora that exist today (Section 2). Subsequently 
we present the TAJA corpus—its objectives, structure, tagging system, cre-
ation process, and statistical characteristics (Section 3). Examples of the utility 
of the TAJA corpus in linguistic studies are then detailed (Section 4). Finally, 
ongoing work towards developing Machine Learning morphology taggers for 
Algerian Judeo-Arabic based on TAJA is presented (Section 5) and directions 
for future research are discussed (Section 6).

1.1 North African Judeo-Arabic
Dialects spoken and written by the Jews of the Maghreb are collectively 
referred to as North African JA. Like many other Jewish languages, character-
istics of North African JA include the use of Hebrew script, the presence of 
a Hebrew (and Aramaic) component, and co-existence of conservative traits, 

1 This research was supported by an Israel Science Foundation grant 1191/18.
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vernacular features, and heterogeneous elements. Following a few early works 
(Fleischer 1864; W. Marçais 1902), a cornerstone in the study of North African 
JA dialects was laid by M. Cohen (1912) in his important study of the JA dia-
lect of Algiers. Since then, additional North African JA dialects have been 
studied and described. These have focused mainly on Moroccan JA dialects 
(e.g., Zafrani 1967; Heath 2002; Levy 2009; Chetrit 2016), and to a lesser extent 
on JA dialects from Tunisia (Bar-Asher 2005; Tedghi 2016), Libya (Yoda 2010), 
and Algeria (see below). Detailed descriptions of local dialects have been pub-
lished for the JA dialects of Fes (Brunot & Malka 1939, 1940), Sefrou (Stillman 
1988), and Tafilalet (Heath & Bar-Asher 1982) in Morocco, the JA dialects of 
Tunis (D. Cohen 1975), Sūsa (Saada 1956), and Gabes (Yoda 2006) in Tunisia, 
and the JA dialect of Tripoli (Yoda 2005), and Yefren (D’Anna 2021) in Libya. For 
an overview of North African JA see Tirosh-Becker (2021).

One aspect of North African JA that has been extensively studied is the 
substantial Hebrew (and Aramaic) component within these dialects, a char-
acteristic common to many Jewish languages as well (Bunis 1993; Maman 
2019). Many detailed discussions on the Hebrew component in Maghrebi JA in 
general, and North African JA dialects in particular, have been published (e.g., 
Bar-Asher 1992; Tedghi 2003; Henshke 2007; Chetrit 2010).2 The presence of a 
Hebrew (and Aramaic) component in Judeo-Arabic is a synchronic manifesta-
tion of the diachronic process of language borrowing, which most likely origi-
nated from frequent code switching in Judeo-Arabic rabbinic discourse. Code 
switching, characteristic of bilingual speakers, indicates an alternation of two 
languages within a single discourse or even within a single sentence, which 
may be referred to as insertional code switching. With time, often following 
phonological and morphological adaptations, insertional code switching lex-
emes can become loanwords, which are an integral part of the absorbing lan-
guage and are used by monolingual speakers as well (Poplack 1980: 583; Matras 
2009:106–114).

1.2 Algerian Judeo-Arabic
Algerian JA is intriguing as it reflects a transition between the Moroccan dialec-
tal area to its west and the Tunisian and Libyan dialectal area to its east. However, 
to date, it has not been studied as extensively as Moroccan JA. Detailed studies 
have been published for the JA dialects of Algiers (M. Cohen 1912), Constantine 
in eastern Algeria (Tirosh-Becker 1989, 2011a, 2014, 2019), and Gharadïa, a small 
oasis-dwelling community in the Sahara Desert (Tirosh-Becker 2015b, 2017; 
Bar-Asher 2017). Ahmed (2022) recently published an analysis of a sample 

2 On code switching and borrowing in Moroccan Arabic see Heath 1989.
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of JA letters written mostly by Algerian Jewish merchants during the late 
18th century. Study of the Hebrew component in Algerian JA dialects has so 
far been limited to the dialects of Algiers (M. Cohen 1912) and of the western 
Algerian communities of Tlemcen and Aïn-Temouchent (Bar-Asher 1992). The 
study of North African JA dialects in general, and of Algerian JA in particu-
lar, benefits from the multiple dialectological studies of North African Muslim 
Arabic dialects, including detailed accounts of many Algerian Muslim dialects 
that were published by W. Marçais (1902, 1908), J. Cantineau (1936, 1937, 1938, 
1940, 1941), P. Marçais (1936, 1947, 1954, 1956), and others (e.g., Mangion 1937; 
Ostoya-Delmas 1938; GrandˈHenry 1972; Laraba 1981; Boucherit 2002). Also rel-
evant to the study of Algerian JA are studies of the Muslim dialects of Tunisia 
(e.g., Stumme 1896; D. Cohen 1970; Talmoudi 1980; Singer 1984) and Morocco 
(e.g., Caubet 1993; Heath 2002), as well as broader accounts of North African 
Arabic dialects in general (e.g., P. Marçais 1977; Fischer & Jastrow 1980).

For centuries Algerian Jews lived in a state of multiglossia, using JA along-
side Hebrew (the ‘holy language’; lešon ha-qodeš) and being in contact with 
Muslim Arabic, Berber dialects, and other languages. However, following the 
1830 French occupation of Algeria, the influence of French culture and lan-
guage gradually increased. This process accelerated with the 1870 Crémieux 
Decree that granted French citizenship to most Algerian Jews, deepening their 
integration in the French experience and leading to the adoption of French as 
their main language of discourse, at the expense of the gradual weakening of 
local JA dialects (Tirosh-Becker 2015a:430–433). This process was most rapid 
in the capital, Algiers, and the prominent port city of Oran (Wahrān). Already 
in 1912, the dialectologist Marcel Cohen, who documented the JA dialect of 
Algiers, noted that JA was less prevalent than French among the younger Jews 
of Algiers (M. Cohen 1912). French influence was slower, yet present nonethe-
less, in landlocked conservative communities such as that of Constantine, 
Algeria’s third largest city. The Jewish community of Constantine, which is 
situated in a mountainous region in eastern Algeria, remained a JA stronghold 
in the first half of the 20th century despite being the seat of one of the three 
French consistoires that managed Jewish life under French rule. Jewish pres-
ence in Algeria ceased with its independence in 1962, after which its Jewish 
population emigrated mainly to France, Israel, and Canada.

1.3 Literary Genres in North African Judeo-Arabic
JA was used not only for speech but also as a literary language. Some Jewish 
communities in North Africa were very prolific and have left vast collections of 
books and manuscripts written in JA, which are a long-lasting cultural treasure. 
These collections span an array of literary genres, ranging from JA poetry to a 
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variety of prose genres. Among the latter are JA translations of and commen-
taries on the Bible and some post-biblical texts (e.g., the Passover Haggadah 
and tractate ʾAvot), JA translations of modern prose, dictionaries, journals, and 
more. Hebrew was also used by Algerian Jews for a variety of literary genres, 
including Bible and post-biblical exegesis, halakhic literature, responsa, theo-
logical and ethical treatises, derushim, historical chronicles, and secular prose 
(Tirosh-Becker 2013).

An important literary genre, which has attracted a lot of attention, is that of 
the JA Bible translations known as šurūḥ (sg. šarḥ). As the medieval JA variety 
used by Rabbi Saʿadya Ga ʾon in his monumental Bible translation (the Tafsīr) 
has become less intelligible throughout the centuries, newer JA Bible transla-
tion traditions emerged in Jewish communities throughout the Muslim world. 
Šarḥ traditions have also evolved for post-biblical Hebrew texts. Some of the 
šarḥ traditions from Morocco and Tunisia, which were orally transmitted, were 
later put down in writing and studied by modern scholars (Bar-Asher 1999, 2002; 
Maman 2000; Tedghi 2012).3 From Algeria, we have šurūḥ from Constantine 
that were written down by Rabbi Yosef Renassia (e.g., Tirosh-Becker 1989, 
2012). Rabbi Yosef Renassia (1879–1962), a prominent leader of the Jewish com-
munity in Constantine in the first half of the 20th century, published more 
than 100 volumes written in JA, encompassing Bible translations (šurūḥ) and 
commentaries, translations and commentaries of post-biblical texts, liturgical 
texts, translations of historiographic and halakhic books, dictionaries, gram-
mar books, and more. This literary project—led and carried out by a single 
person—was the only one of its kind in 20th century Algeria. Some of the 
Constantinian JA translations of post-biblical Hebrew texts have been studied, 
among them JA translations of liturgical poems known as Seliḥot and Hošaʿnot, 
Piyyuṭ Mi Khamokha, and tractate ʾAvot of the Mishnah (Tirosh-Becker 2006, 
2011b, 2011c, 2014).

Judeo-Arabic was also used in Algeria for journalistic writing. During the late 
19th century (mainly 1885–1896) Jewish Algerian journals were either written in 
Judeo-Arabic or appeared as bilingual Judeo-Arabic and French publications, 
starting with the first Jewish journal published in North Africa, the 1870s bilin-
gual French—Judeo-Arabic journal ed-dziri (Fr. L’Israélite Algérien). From 1896 
through 1962, the year of Algeria’s independence, which led to the emigration 
of Jews out of Algeria, almost all Algerian Jewish newspapers were composed 

3 Among the Maghrebi šurūḥ to the Bible that have been studied to date are Rabbi Rephael 
Berdugo’s šarḥ Leshon Limmudim (Morocco), Ḥai Diyyan’s Muqshiyya (Tunisia), and the šarḥ 
of Issachar ben Susan al-Maghribi. For relevant bibliography see Maman 2000.
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in French. A single exception is the journal ǝl-Ḥikma, which was published in 
Constantine in 1912–1913 and reappeared in 1922–1923 (Tirosh-Becker 2015a).

2 Judeo-Arabic and Arabic Corpora

In recent years, as methodologies of Digital Humanities (DH) became more 
widely available, digital corpora for numerous languages have been developed, 
with an aim to fuel progress in the field of Natural Language Processing (NLP). 
These digital corpora range from contemporary language (often extracted from 
the internet and digital media) to historical corpora, which rely on digitization 
of historical texts. Some are manually annotated or tagged with linguistic data, 
while most are unannotated and untagged. To the best of our knowledge, the 
TAJA corpus discussed herein is the only grammatically tagged digital corpus 
of any JA dialect.

2.1 Judeo-Arabic Corpora
The Judeo-Arabic Collection maintained by the Friedberg Jewish Manuscript 
Society (henceforth, the Friedberg JA Collection) is so far the only significant 
publicly available digitized JA corpus.4 This large unannotated corpus holds 
approximately 4 million words from 110 pre-modern Judeo-Arabic texts from 
the 8th to the 18th centuries. The vast majority of the texts, however, are medi-
eval, no later than the 13th century. These include seminal classical JA works, 
such as Rav Saʿadya Ga ʾon’s Tafsīr (Bible translation composed in 10th century 
Iraq), Maimonides’ Dalālāt al-Ḥāʾirīn (The Guide for the Perplexed, a philosoph-
ical work composed in Egypt around 1190), and Judah Halevi’s Kitāb al Khazari 
(Sefer ha-Kuzari, a medieval philosophical treatise composed in Andalusia 
around 1140).5 This important corpus makes seminal JA works accessible for 
researchers and laymen alike. The corpus’ web interface enables simple and 
composite searches of specific words or phrases across the corpus. As part 
of the digitization process, the words were manually annotated for language 
(either Arabic or Hebrew/Aramaic, most of which are quoted biblical verses), 
and this information is visually represented in the corpus web browser. This 
feature later enabled the development of an automated classifier for JA code 
switching, identifying code switching points between JA and Hebrew/Aramaic 
based on this corpus (Bar et al. 2015).

4 See https://fjms.genizah.org (last accessed May 5, 2022).
5 For the full list of texts that are included in the Friedberg JA corpus see https://vf.genizah 

.org/JA/FullBib/fullBib.htm (last accessed May 5, 2022).
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The Friedberg JA corpus, however, is limited in several important aspects: 
(1) No modern JA texts: This corpus includes only pre-modern literary JA texts. 
The vast majority of the texts in this corpus are from the 8th–13th centuries, a 
period often denoted as the ‘classical’ era of JA culture. There is only minimal 
representation for later periods, and no text is later than the 18th century. In 
other words, although this corpus is a most valuable resource for medieval JA, 
it does not support the study of the multitude of modern Judeo-Arabic dialects. 
(2) Limited genres: The literary genres represented in this corpus are limited, 
consisting almost exclusively of scholarly literary texts. (3) Limited geographi-
cal representation: Most of the texts in the corpus are from Spain, Iraq, and 
to a lesser extent from the Levant and Egypt. There is a small representation 
for Yemen and only minute representation for North Africa.6 (4) No linguistic 
annotation: Except for noting JA or Hebrew/Aramaic code switching, the texts 
of the Friedberg JA corpus are not annotated. In particular, there is no gram-
matical annotation of any kind in this corpus.

Ahmed (2018) reported on a subset of the Friedberg JA corpus which he 
re-annotated for JA / Hebrew code switching with a goal to investigate soci-
olinguistic aspects in medieval JA texts. This subset includes the first 100 
pages of three medieval JA works (10th–12th centuries) chosen to represent 
a range of geographic, historical, and literary settings (a total of 300 pages, 
67,000 words).7 Plain digital versions of the texts were downloaded from 
the Friedberg JA Collection, without the limited code switching annotation 
already available in that corpus. The texts were then manually annotated using 
the Text Encoding Initiative (TEI P5) encoding structure, which is an encoding 
guideline established by the Text Encoding Initiative Consortium that uses the 
Extensible Markup Language (XML). The annotation distinguishes between 
inter-sentential code switching (i.e., code switching between sentences), intra-
sentential code switching (i.e., code switching within the sentence boundary), 
borrowing, and Hebrew quotations.

Beyond the Friedberg JA Collection, the only additional digital JA corpus 
that we are aware of is the small publicly available corpus uploaded by Čéplö.8 
This corpus consists of a Libyan Šarḥ of Qohelet (Livorno 1897; 18,670 tokens), 

6 The only 3 texts from North Africa included in the Friedberg corpus are the Risāla by Yehuda 
ʾIbn Quraysh (8th century; Algeria), vestiges of Rav Nissim Ga ʾon’s books (11th century; Tunisia), 
and Yosef ʾIbn ʿAqnīn’s Commentary on Song of Songs (12th–13th centuries; Morocco).

7 The three works included are: Saadia ben Joseph al-Fayyumi’s (10th century) Kitāb 
al-Mukhtār fī l-ʾAmānāt wa-l-Iʿtiqādāt; Moshe ben Jacob ibn Ezra’s (11th–12th centuries) Kitāb 
al-Muḥāḍara wal-Muḏākara; and Yehuda Halevi’s (11th–12th centuries) al-Kitāb al-Kuzari.

8 See https://www.bulbul.sk/crystal/#dashboard?corpname=judeo_arabic (last accessed 
May 5, 2022).
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and a short Mi Khamokha poem in Maghrebi Judeo-Arabic (no further data on 
that poem; 894 tokens). The corpus is text only without annotation, tagging, or 
metadata of any sort.

2.2 Arabic Language Corpora
Large-scale digitized Arabic corpora, motivated by advances in the field of 
Natural Language Processing (NLP), are being developed at an increasing pace, 
although the vast majority of these corpora, such as the arTenTen corpus (Arts 
et al. 2014), are linguistically unannotated.9 Most of these corpora focus on 
Modern Standard Arabic (MSA) and include texts that can be easily obtained 
from the internet and digital media (newswires, tweets, etc.), and only a small 
number of corpora focus on regional Arabic dialects (for reviews see, e.g., 
Zaghouani 2014; Shoufan & Al-Ameri 2015).10 An up-to-date online catalogue 
of Arabic NLP datasets is maintained by the Masader Project and is available 
on Github.11

Among the relatively few linguistically annotated Arabic language corpora 
are the Penn Arabic Treebank (Maamouri et al. 2004) and the Prague Arabic 
Dependency Treebank (Hajič et al. 2004), both of which are linguistically 
annotated on multiple levels (part-of-speech, morphology, and syntax), follow-
ing in the footsteps of earlier so-called “treebanks” (Nivre 2008). These corpora 
predominantly contain MSA news texts. The main annotated corpora of dia-
lectal Arabic are the Egyptian Arabic treebank (Maamouri et al. 2014), which is 
annotated with morphological and syntactic information, and the similar but 
smaller Levantine Arabic treebank (Maamouri et al. 2006).12

As mentioned above, most digitized Arabic language corpora are linguis-
tically unannotated. Primary examples of unannotated MSA corpora include 
ELRA’s An-Nahar Newspaper Text Corpus and LDC’s Arabic Gigaword cor-
pus, whose 5th edition includes over 1 billion words in more than 3 million 
documents. The Open Source Arabic Corpus is a more diverse corpus cover-
ing genres such as sports, stories, and recipes (Saad & Ashour 2010). Several 
corpora include Classical Arabic (CA) texts, such as the King Saud University 
Corpus of Classical Arabic, which contains various texts from the first few 

9  A chunk of this 5.8-billion-word corpus has been lemmatized and part-of-speech (POS) 
tagged with the MADA tool (Habash et al. 2009), but not manually tagged by linguists.

10  We thank Dr. Yonatan Belinkov for sharing his review of Arabic language corpora with us 
(private communication).

11  The Masader Project catalogue is accessible on https://arbml.github.io/masader/ (last 
accessed May 5, 2022).

12  Both Egyptian and Levantine treebanks are available by contacting the Linguistic Data 
Consortium (LDC).
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centuries of Islam (Alrabiah et al. 2013); OpenITI which is a very large-scale 
diachronic corpus of Arabic (Romanov & Seydi 2019), and the cleaned and 
processed version of OpenITI prepared by Belinkov et al. (2019). Notable unan-
notated corpora of Arabic dialects include a corpus of Gulf, North African, 
Levantine, and Egyptian dialects (Almeman & Lee 2013); a corpus of North 
African, Egyptian, Levantine, Iraqi, and Gulf dialects based on user comments 
in online newspaper and Twitter tweets (Cotterell & Callison-Burch 2014); and 
the Arabic Online Commentary, covering Levantine, Gulf, and Egyptian dia-
lects (Zaidan & Callison-Burch 2011).

In addition to the above listed Arabic corpora, there are several websites 
that provide online access only through a search interface (Al-Thubaity 2015; 
Alansary et al. 2007, and the Leeds Arabic Internet Corpus13). Web-based 
dialectal Arabic corpora include the Tunisian Arabic Corpus that contains 
texts from diverse sources such as folktales, screenplays, web forums, and 
transcribed recordings; and the Gumar corpus of Gulf Arabic that has semi-
automatic morphological annotation (Khalifa et al. 2016).

2.3 Corpora of Algerian Arabic
Very few corpora of Algerian dialects have been reported so far. The only anno-
tated Algerian Arabic dataset is the small NArabizi (Algerian Arabic written 
in Latin script) treebank presented in Seddah et al. (2020), which comprises 
approximately 1,500 sentences (22,000 words). Most of them (1,300 sentences) 
were extracted from an Algerian newspaper’s web forum, and the rest are lyr-
ics of songs collected manually from the web. These sentences were manually 
annotated for part-of-speech (POS), morphology (gender, number, tense, and 
verbal mood), code switching, and syntax, and are accompanied by a transla-
tion into French.

Among the few unannotated Algeria corpora is PADIC, a Parallel Arabic 
Dialect Corpus, which includes 6,400 sentences each in multiple language 
varieties: MSA and in five Arabic dialects, two of which are Algerian (Annaba, 
Algiers) and one is Tunisian (Sfax) (Meftouh et al. 2015, Harrat et al. 2015). 
Another is CALYOU, Comparable spoken ALgerian extracted from YOUtube 
(5,190 sentences), which attempts to match Algerian themed YouTube com-
ments written in an Algerian dialect, MSA, and French (Abidi et al. 2017). 
Finally, KalamDZ, a corpus of recorded speech in a variety of Algerian dialects, 
encompassing 104 hours of recorded speech from YouTube and online radio, 
was recently published by Bougrine et al (2017).

13  Accessible at http://corpus.leeds.ac.uk/internet.html (last accessed May 5, 2022).
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3 The TAJA Corpus

3.1 Corpus Characteristics
The Tagged Algerian Judeo-Arabic (TAJA) corpus was created as a linguistically 
annotated digital corpus of genre-diverse texts in modern written Algerian JA. 
Its goal is both to preserve this endangered JA language that may fall into obliv-
ion, as well as augment and expand on previous dialectological work that was 
based on oral fieldwork or analysis of a limited number of carefully selected 
written texts. Hence, the main features of the TAJA corpus are as follows:
– Modern JA—The texts included in this corpus were printed in the late 19th 

and early 20th centuries. It should be noted, however, that some of these 
texts reflect older orally transmitted translation traditions that, although 
written down in the 20th century, reflect language traditions that may date 
back a few centuries.

– Written texts—Unlike fieldwork with informants, which was characteris-
tic of JA dialectology, this corpus is based on written JA texts published in 
Algeria itself, or published by Algerian authors in foreign printing houses, 
such as those in neighboring Tunisia.

– Genre-diversity—In creating TAJA we directed special attention to ensure 
genre-diversity within the corpus. A rich representation of diverse literary 
genres and language registers is more likely to capture, within the finite lim-
its of the corpus, the richness and diversity of the language itself. Indeed, a 
key limitation of corpora is often the restricted scope of the incorporated 
literary genres, whether they are based on digital media such as the Penn 
Arabic Treebank (newswires) or text-based such as the Friedberg JA corpus 
discussed above. In TAJA we aimed to balance traditional JA Bible transla-
tions (known as šurūḥ), whose language is known to be conservative, with JA 
newspapers and contemporary writings that use a more vernacular variety. 
We also aimed to balance JA translations of Hebrew texts, which are influ-
enced by the source language, with original free writings composed in JA.

– Linguistic annotation—The goal of the TAJA corpus is first and foremost to 
support linguistic research of Algerian JA, with an eye on future interaction 
with Natural Language Processing (NLP) and the development of JA-specific 
NLP tools. Multi-level linguistic annotation of the corpus is of course a pre-
requisite to meet these goals. Hence, significant effort was dedicated to 
manually annotating the TAJA corpus with rich, high-quality linguistic tags 
across multiple levels, including part-of-speech (e.g., noun, verb, adjective, 
etc.) and morphology (including lemma, verbal stems, tense, person, num-
ber, gender, as appropriate for different grammatical categories, and affixes). 
The annotation was done by expert JA linguists.
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3.2 Corpus Selection
The TAJA corpus includes a collection of modern JA texts published in Algeria 
in the late 19th and early 20th centuries. These texts were selected to represent 
an array of prose genres written in JA by Algerian Jews. These texts were classi-
fied into five genre-groups:
(i) JA translations of the Hebrew Bible, known as šurūḥ.
(ii) JA translations of seminal post-biblical Hebrew texts (such as the Mish-

nah, the Passover Haggadah, and liturgical poems known as piyyuṭim), 
which are often also referred to as šurūḥ.

(iii) Other JA translations.
(iv) Original writings composed in Algerian JA, such as commentaries, ser-

mons, and religious texts.
(v) Newspapers written in Algerian JA.
A summary of the texts and genres that comprise the TAJA corpus is given in 
Table 1.14 Currently, the TAJA corpus includes 17 texts, and more than 63,000 

14  Full references for the specific texts are detailed at the end of this paper.

Table 1 The linguistically annotated Tagged Algerian Judeo-Arabic (TAJA) corpus

# Source Genre

1 JA translation of Psalms JA Bible translation (šarḥ)
2 JA translation of Proverbs JA Bible translation (šarḥ)
3 JA translation of Joshua JA Bible translation (šarḥ)
4 JA translation of the Hafṭarot JA Bible translation (šarḥ)
5 JA translation of Passover Haggadah JA Translation, post-biblical
6 JA translation of the Hoshaʿanot JA Translation, post-biblical
7 JA translation of the Seliḥot JA Translation, post-biblical
8 JA translation of Mishnah ʾAvot JA Translation, post-biblical
9 JA translation of Maimonides’ Mishne-Torah, 

Hilkhot sekhirut
Other JA translations

10 JA commentary on the Hoshaʿanot Original writings in JA
11 JA commentary on Joshua Original writings in JA
12 JA commentary on Mishnah ʾAvot Original writings in JA
13 JA commentary on the Seliḥot Original writings in JA
14 The book Peraḥ Shoshan by Shalom Bekache Original writings in JA
15 The book ʾOr ʿOlam by Shalom Bekache Original writings in JA
16 JA journal əl-Ḥikma JA journalism
17 JA journal Maguid Micharim JA journalism
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annotated Algerian JA words. TAJA continues to grow as additional annotated 
texts are gradually added to it.

3.3 Corpus Structure: Word-based Digital Records
The basic structural elements of this digital corpus are the individual words, 
stored in word-based digital records. Namely, each word in each text is asso-
ciated with a unique digital record, denoted herein as word-record. The role  
of the word-record is to place the word in the tree-like context that flows from 
the full text (which can still be accessed), down through the sentence-level, to 
the word-level, and finally to the morpheme-level. The word-record connects 
each specific word ‘upwards’ to its context, i.e., the sentence and the full text, 
as well as ‘downwards’ to its grammatical components via multiple layers of 
annotation (see examples in Table 2). The words and context are stored in their 
original Hebrew script.

Each word-record includes the following elements:
1. Word—The word exactly as it appears in the text, including pronomi-

nal suffixes, possessive pronouns, definite article, conjunctives, etc. For 
example, וקאללהם (u-qāl-l-hum, ‘and [he] told them’), פאליל ( f-ǝl-lēl, ‘in 
the night’).

2. Word-core—The basic nominal form of the word without affixes, pro-
nouns, etc. or the root of a verb, e.g., קול → וקאללהם ( √qwl, ‘to tell’), פאליל 
.(’lēl, ‘night) ליל →

3. Context—The complete sentence in which the word appears, enabling 
analysis of syntax and morpho-syntax. It is repeated for every word in 
that sentence.

4. Text metadata—A shorthand pointer to the full reference of the text in 
which the word occurs, e.g., the pointer Gn_Psalms_44:5 stands for the 
JA translation (šarḥ) of Psalms 44:5 published by Rabbi Yosef Renassia  
(Hb. גנאסיה; full references are listed at the end of this article).

5. POS annotation—part-of-speech tagging, for details see below.
6. Morphology annotation—morphology tagging, for details see below.15
7. Linguistic comments—free-text notes that address a broad range of phe-

nomena, including assimilation, dissimilation, spread of emphatic pro-
nunciation, metathesis, comments on script, secondary roots, Hebrew 
influence, internal passive voice, special syntax issues, word order, 
semantic shifts, colloquial vs. archaic features, alternative translations, 
and more.

15  Within the morphology tags we also tagged loanwords, either as Hebrew (and Aramaic) 
or as Romance (French, Spanish, Italian).
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The digital corpus and its word-records are currently implemented as an Excel 
database using Perl programs and embedded macros. We are planning to make 
it broadly available online at a future date.

3.4 Corpus Generation Process
The corpus generation process required converting all the selected texts to 
digital form and then having expert JA linguists linguistically annotate them. 
This process spanned several years and was carried out with the diligent help 
of more than a dozen research assistants (RAs). Undergraduate level RAs were 
tasked with digitization, and graduate level RAs (pursuing advanced studies 
in JA) carried out the linguistic annotation. Both digitization and annotation 

Table 2 The structure of a Word-record with a specific example 

Word* Word-core*

(ṣuḷṭāṇ-i) צולטאני (ṣuḷṭāṇ) צולטאן

Text metadata Context*

Gn_Psalms_44:5

(= JA translation of Psalms 
44:5 published by Rabbi 
Yosef Renassia)

 אנתא הווא צולטאני יא 
אללאה וצי מג'יתאת יעקב:

enta huwa ṣuḷṭāṇ-i ya aḷḷah  
waṣṣi mġītāt yaʿakov
(= You are my King, O Lord,  
command the salvations of 
Jacob.)

Part-of-speech Morphology tags Linguistic 
comments

Noun Sg + Pronominal Suffix 1Sg 1. waw indicates 
vowel quality.
2. The Hebrew letter 
 reflects emphatic צ
spreading.

*The words and context are stored in the word-record only in their original Hebrew script;  
the transcription and translation are added in this example for clarity.
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included proofreading. The entire process was supervised by the project’s 
principal investigator, Prof. Tirosh-Becker (see examples of her relevant previ-
ous scholarship: Tirosh-Becker 1989, 2012, 2015b, 2021).

3.4.1 Digitization
All the texts selected for TAJA were digitized to enable further processing. As 
JA is written in Hebrew script, one might assume that JA texts, at least printed 
JA books, could be automatically digitized using Hebrew language OCR 
(Optical Character Recognition) software. Unfortunately, automated digiti-
zation with OCR software failed with these JA texts for two reasons. First, 
the fonts used in these old books and journals are not identical to those of 
standard Modern Hebrew; they have JA-specific adaptations (such as addi-
tional diacritic points above or below specific characters, e.g., ׄג or ִג to denote 
/ǧ/ vs. ג to denote /ġ/) and vary from one printing house to another. Second, 
these books were often stored under less than favorable conditions due to 
the hardships of immigration; thus, their physical condition (tears, fading, 
stains, etc.) also disrupts the utility of OCR. Hence, all TAJA texts were manu-
ally typed by the project’s team of research assistants and subsequently 
meticulously proofread.

3.4.2 Annotation
Every word in the TAJA corpus was manually annotated for linguistic fea-
tures on multiple levels using the tag-set describe below. The two main 
levels of annotation were part-of-speech (POS) tagging and a full morpho-
logical analysis of the word. Additional linguistic information was captured 
in the ‘linguistic comments’ field. The linguistic annotation was done manu-
ally by expert JA linguists (graduate level RAs) under the supervision of Prof. 
Tirosh-Becker. The accuracy of the manual POS tagging was evaluated using 
a sample of 3,685 words, quantitatively comparing the tagging accuracy of a 
junior expert (a graduate level RA) to that of the senior expert, which is con-
sidered the ‘gold standard.’ The measured tagging accuracy of the junior expert 
was 0.908 (Kessler 2022:54–55), a number which was later used to evalu-
ate the accuracy of the automatic taggers that are developed based on TAJA  
(Section 5 below).

3.5 Linguistic Tags Used in the TAJA Corpus
A complete set of JA-relevant linguistic tags was developed especially for the 
TAJA corpus to capture in full the specifics of JA morphology. In recent years 
a uniform tagging system for language corpora was proposed by the Universal 
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Dependencies (UD) project.16 These tags, however, were first introduced in 
2015, long after the TAJA project was well underway and a large portion of TAJA 
was already tagged as described below. Following is a detailed description of 
the TAJA tag-set.

3.5.1 Part-of-speech (POS)
Each word is tagged with a unique part-of-speech (POS) tag. The tags are drawn 
from a closed list: noun, verb, particle, proper noun, relative pronoun, adjective, 
number, personal pronoun, demonstrative, adverb, presentative, quantifier, acro-
nym. POS tagging was also applied to the embedded Hebrew/Aramaic/French 
words, which are identified in the TAJA database by suitable tags, as these 
embedded words are interwoven into the syntactic fabric of JA. In almost all 
cases these borrowed words were nouns.

3.5.2 Morphology Tags
The morphology of each word was fully analyzed by expert JA linguists. Since 
in Semitic languages word morphology is closely related to POS, the tagging 
system that we developed uses different codes for different POS; i.e., a morpho-
logical analysis of a verb requires a different set of tags than a morphological 
analysis of a noun. The details of all the morphological tags for each POS are 
listed in Table 3 below. Here are a couple of examples:
– A morphological analysis of a VERB includes lemma, root, stem, tense, and 

person, and may also include an accusative pronominal suffix. For example, 
the verb ּונג'עלך (u-nǝǧʿal-ǝk ‘and I will appoint you’) is analyzed as follows: 
Lemma: נג'על (nǝǧʿal), Root: ג'על (ǧʿl), Stem: verbal Form I, Tense: imperfect, 
Person: 1Sg, Pronominal suffix: 2mSg.

Word POS Lemma Root Stem Tense/ 
Mood

Person Pron. 
suffix

ונג'עלךּ
(u-nǝǧʿal-ǝk)

verb נג'על
(nǝǧʿal)

ג'על
(ǧʿl)

Form I Imperfect 1Sg 2mSg

16  See https://universaldependencies.org/ (last accessed May 5, 2022).
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– A morphological analysis of a NOUN includes lemma, gender, number, 
diminutive, and possessive pronominal suffix. For example, the noun ּמנאזלך 
(mnāzl-ǝk ‘your dwellings’) is analyzed as follows: Lemma: מנאזל (mnāzǝl), 
Gender: masculine, Number: plural, Pronominal suffix: 2nd person.

Word POS Lemma Gender Number Pron. Suffix

מנאזלךּ 
(mnāzl-ǝk)

noun מנאזל 
(mnāzǝl)

m plural 2nd person

Table 3 POS and morphology tags for the TAJA corpus

POS Category Morphology Tags 

Verb Verbal stem (Form I, Form II, etc.), tense/mood (perfect, imperfect, 
imperative, active participle, passive participle, etc.), person (1Sg, 
2mSg, 2fSg, etc.), accusative pronominal suffix 

Noun Gender (M, F), number (Sg/dual/Pl), diminutive, possessive 
pronominal suffix

Proper name Class (person, place, nation, etc.), type (Arabic, Arabicized, Hebrew)
Adjective Gender (m, f), number (Sg/Pl), comparative form
Adverb Adverb of time, adverb of place, etc.
Relative pronoun (none)
Personal pronoun Person (1Sg, 2mSg, 2fSg, etc.)
Demonstrative pronoun Gender (m, f), number (Sg/Pl), deixis (near, distant)
Particle Negation, interrogative, purpose or intent, possession, preposition, 

conjunction, comparative, conditional, emphasis, contrast, 
exception and restriction, interjection, disjunction, concession

Presentative (none)
Adjunct type (temporal, locative)
Quantifier (none)
Number Gender (m, f), cardinal/ordinal
Acronym (none)
Loanwords Tags that indicate embedded non-Arabic words or phrases:  

Hebrew words (including Aramaic), non-Hebrew words (French, 
Spanish, etc.)
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3.6 Statistics of the TAJA corpus
The TAJA corpus currently includes over 60,000 words from the 17 Algerian 
JA texts listed in Table 1 above. Table 4 summarizes the number of tokens and 
types in TAJA. The portion of the TAJA corpus that was not annotated (approx-
imately 3%) included quotations from the Hebrew Bible and from Hebrew 
rabbinic literature that appeared in these JA texts. These quotations were not 
annotated in TAJA because speakers of the dialect do not consider them part 
of JA (in other words, code switching is easily identified in the context of these 
Hebrew quotations). In contrast, Hebrew, Aramaic, and other foreign words 
and phrases that are fully integrated within JA were annotated with the rest of 
the text, as they are considered integral to JA and not viewed as code switching.

The ratio between the ‘number of unique words’ (types) and the ‘total num-
ber of words’ (tokens) in the corpus (known as the type-to-token ratio, or TTR) 
is a measure of the lexical richness of the corpus. The TAJA corpus has a TTR 
ratio of 0.29, which indicates that from a lexical perspective it is a rich and 
diverse corpus, especially as most of its texts are long. For comparison, the 
Penn Arabic Treebank corpus (Maamouri et al. 2004), which is based on news-
wire texts, has a significantly lower TTR ratio of only 0.13, although this differ-
ence may also result from differences in text size.

The distribution of part-of-speech (POS) tags in the TAJA corpus is sum-
marized in Fig. 1. Not surprisingly, the two most prevalent parts of speech are 
nouns (32.2%) and verbs (26.2%). These are followed by a high prevalence of 
particles (22.4%) and a relatively low prevalence of adjectives (3.1%).

4 The Utility of the TAJA Corpus for the Study of Algerian JA

The TAJA corpus has already proven instrumental for in-depth analysis of 
Algerian Judeo-Arabic. The fine-detail level of linguistic annotation of this cor-
pus enables complex queries that shed light on a variety of linguistic aspects 
within the grammar of Algerian JA. Here we briefly review a few findings 

Table 4 Size of the annotated TAJA corpus

Corpus Total words Annotated

Sentences Words  
(“Tokens”)

Unique words 
(“Types”)

TAJA 63,158 9,904 61,481 17,876
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that were reported in detail elsewhere: (i) an analysis of dialectal roots in 
the conservative JA language of šarḥ translations (Tirosh-Becker 2011a), and  
(ii) linguistic characterization of JA registers (Tirosh-Becker 2014). Additional 
TAJA-based studies elucidating other aspects of the grammar of Algerian JA 
have been reported at conferences and are expected to be published soon.

4.1 Dialectal Roots in JA Šarḥ Translations
The linguistically annotated TAJA corpus is instrumental for analyzing the 
presence of dialectal roots in the literary genre of the šarḥ (pl. šurūḥ), i.e., JA 
translations of biblical books and of post-biblical texts, which is well repre-
sented in the TAJA corpus. The language of the šurūḥ, in particular that of Bible 
translations, is uniquely characterized by the significant presence of conserva-
tive and archaic linguistic components that are either rare in the spoken dialect 
or have ceased to exist altogether. Examples of archaic language phenomena 
preserved in the šarḥ to the Bible from Constantine, Algeria, are the use of the 
n-form nәktәb (‘it was written’) to denote the passive voice of the simple verbal 
stem (*inCaCaCa > nәCCәC), preservation of the distinct morpheme –āt for 
feminine plural vs. the colloquial use of the masculine plural suffix –īn also 
for plural feminine forms (e.g., ṭāhṛāt vs. ṭāhṛīn ‘pure (pl.)’), and the use of the 
archaic plural demonstrative pronoun hāwlay (האולאי ‘these’) and not the col-
loquial pronoun hādu (‘these’).

Nonetheless, even in this linguistically conservative literary genre there 
are some colloquial elements, reflecting a process of slow penetration from 

Figure 1 Distribution of part-of-speech (POS) tags in the TAJA corpus
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the spoken dialect. Examples of colloquial features present in the šarḥ from 
Constantine are the 2nd person plural suffix –tīw, e.g., in the perfect form of 
the 1st stem CCәCtīw (ktәbtīw ‘you (pl.) wrote’), the colloquial verbal stem CCāC 
(smān ‘became fat’), and the colloquial reflexive/passive verbal stem ttәCCәC 
(e.g., Tirosh-Becker 1989, 2006, 2012). Penetration of colloquial features into 
the linguistic fabric of the šarḥ translations, which were orally transmitted for 
generations as cultural heirlooms, is an indication of their contact with col-
loquial dialects.

Of special interest is the penetration of dialectal roots into a variety of lit-
erary JA genres, and in particular into the conservative language of the šarḥ. 
Querying a slightly earlier version of the TAJA corpus, we identified a variety of 
vernacular roots that found their way into the Algerian šarḥ and other Algerian 
JA texts. The study identified two types of such dialectal roots: (i) secondary 
roots derived from colloquial nouns; these included the roots √lss, √sgm, 
and √tkl, and (ii) roots formed through metathesis; these included the roots 
√hʿd, √ṣnt, √wǧb, and √nʿl. This study was made possible by the annotated 
TAJA corpus, which enabled querying for these roots and forms within mul-
tiple different texts. A detailed account of this study was published in Tirosh- 
Becker (2011).

4.2 Linguistic Characterization of JA Registers
A register is a language variety used for a particular purpose or in a particular 
situation. Authors and speakers use different registers when targeting different 
audiences, as the various groups do not necessarily share the same language 
proficiencies or scholarly background. In particular, texts that aim to preserve 
and provide accessibility to past traditions are often intended for diverse target 
audiences, which range from scholars to laypeople. By employing different reg-
isters, and sometimes altogether different languages, such educational objec-
tives may be met.

A case study that exemplifies a complex use of registers is the book Sheveṭ 
Yehuda. In many Jewish communities it is customary to recite Hebrew peniten-
tial poems, known as piyyuṭe Səliḥot, in the weeks that precede the Jewish New 
Year. However, because knowledge of Hebrew in early 20th century Algeria was 
limited to scholarly circles, these Hebrew poems were often poorly understood 
by the common community members. The book Sheveṭ Yehuda (Constantine 
1936) was published by the prominent Algerian Rabbi Yosef Renassia in an 
attempt to make the content of these poems accessible to as many members of 
his community as possible. To that end he bound together in a single book four 
related texts: (i) a JA translation of 16 Hebrew Səliḥot, (ii) a JA commentary on 
these 16 translated poems, (iii) a French translation for 6 of the Hebrew Səliḥot, 
and (iv) a textual JA guide to the rites and customs of the Jewish New Year. The 
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author clearly expected the JA texts to be better understood by his community 
members than the original Hebrew texts. However, recognizing that JA was 
gradually losing ground in favor of French, he also included a French transla-
tion of the most popular Səliḥot to help those who no longer commanded JA, 
let alone Hebrew.

The three JA texts in this book are interesting as they reflect different reg-
isters: a translation (of the Hebrew text), a commentary (on the Hebrew text), 
and a freely written text (explaining the rites and customs of the holiday). As 
this book is part of TAJA, and since all its JA texts were linguistically anno-
tated in TAJA, we were able to use the corpus to explore the language variations 
employed in each register.

The analysis showed that the register used for the translation of these 
poems tries to imitate the conservative language of the biblical šarḥ, and its 
register includes some of its characteristics. This is most likely because the 
Səliḥot poems are an integral part of the revered Jewish liturgical corpus. The 
commentary, on the other hand, was written in the literary register employed 
in the didactic texts published by the community’s rabbinic elite for its own 
use. Finally, the freely written text employed a more vernacular register than 
the other two as it targeted the broadest audience and aimed to be understood 
by most members of the community, to ensure their proper preparation for the 
coming holidays. An example of quantitative data from TAJA that support this 
conclusion is the prevalence of Arabic, Hebrew, and French words in the three 
texts. While the translation is written almost purely in Arabic (99% of the text) 
almost without any Hebrew elements (1%) and with no French elements at all, 
the other two texts employ different registers, with many Hebrew loanwords, 
and even a limited presence of French (0.2% in both texts). As summarized 
in Table 5 below, the extent of Hebrew loanwords is somewhat greater in the 
freely written text compared to the text of the commentary (77% Arabic and 
23% Hebrew vs. 67% Arabic and 33% Hebrew in the commentary vs. the freely 
written text, respectively). More data about these registers was published in 
Tirosh-Becker (2014).

Table 5 Prevalence of Arabic, Hebrew, and French words in the three JA texts of  
Sheveṭ Yehuda

Register Arabic Hebrew/Aramaic French

Translation text 99% 1% None
Commentary text 77% 23% 0.2%
Freely written text 67% 33% 0.2%
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5 Automated Machine Learning Tools Based on TAJA

The linguistically annotated TAJA corpus has already proven valuable for the 
study of Algerian JA. The next step, however, is to use the annotated TAJA cor-
pus as a training dataset for developing Natural Language Processing (NLP) 
machine learning tools that will allow us to expand the linguistic study of 
Algerian JA to additional unannotated texts, and possibly to other North African 
JA varieties as well. This project, which is already well underway, is done in 
collaboration with Dr. Yonatan Belinkov and his research group,17 developing 
machine learning tools based on the annotated TAJA corpus. Two assumptions 
underlie this work. The first is that machine learning methodologies that have 
been successfully developed for the field of NLP are suitable for linguistic anal-
ysis of large textual corpora. This premise is already widely accepted and vali-
dated (e.g., Nivre 2008, van den Bosch 2009). The second assumption is that 
the manually annotated TAJA corpus, described herein, is a robust foundation 
on which machine learning for written Algerian JA can be based.

Two machine learning tools have already been developed based on TAJA 
(Kessler 2022). These tools are as follows:
1. A POS tagger that is capable of assigning part-of-speech tags to JA words.
2. An automated morphology tagger that identifies the morphology of the 

JA words in untagged texts based on the pre-determined (manually or 
automatically) assignment of POS tags. Namely, when assigning morpho-
logical tags (person, stem, tense, etc.) to new words, the machine takes 
into account the POS information about that word (i.e., whether the word 
is a noun, a verb, etc.).

The performance of the morphology tagger is better than 90% accuracy, and 
in some cases, such as enclitics tags, the accuracy is greater than 96%. For a 
detailed technical description of the models, the TAJA-based training process, 
and the performance evaluation measures, see Kessler (2022).

6 Conclusions

The Tagged Algerian Judeo-Arabic (TAJA) corpus is the first linguistically 
annotated (part-of-speech and morphology) corpus of written Algerian 
Judeo-Arabic, and more generally of any Judeo-Arabic dialect regardless of 
geography and time. As such, it has already demonstrated its value by preserv-
ing important Algerian JA texts from the late 19th and early 20th centuries and 

17  The Department of Computer Science, Technion, Israel (formerly of the Departments of 
Computer Science at Harvard and at MIT, MA).
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supporting the linguistic characterization of this language variety. However, the 
importance of the TAJA corpus goes beyond the study of Algerian Judeo-Arabic 
per se. It pioneers the introduction of Natural Language Processing (NLP) and 
Machine Learning (ML) methodologies into the field of Judeo-Arabic. First and 
foremost, the TAJA corpus has already allowed us to develop automated POS 
and morphology taggers specifically tailored for Algerian JA. The availability of 
these new NLP taggers will enable us to significantly broaden the scope of our 
research to the vast textual collections written in Algerian JA—whose analy-
sis is beyond the capacity of any individual scholar. In fact, we are now con-
structing an additional corpus (NAJA = New Algerian Judeo-Arabic corpus) of 
untagged JA texts to which we plan to apply these automatic taggers.

Furthermore, we believe that NLP tools also provide new quantitative mea-
sures that will enable the application of new quantitative approaches to the 
field of Jewish languages, offering new ways to compare literary genres, lan-
guage registers, and possibly even neighboring varieties. For example, our pre-
liminary data suggests that a quantitative assessment of literary genre could 
be calculated by training the tagger on texts from one genre and then applying 
it to texts from a different genre that were not part of the training set. The 
accuracy of such tagging would reflect the level of linguistic similarity between 
the two genres. We believe that the work presented in this article is only the 
first step towards a more extensive introduction of NLP and ML to the study of 
Judeo-Arabic and of Jewish languages.

 Textual Sources for the TAJA Corpus

# Text Reference

1 JA translation of Psalms  
(chapters 42–50)

Renassia, Yosef. 1954(?). Zikhron Yaʿakov,  
5 vols. Djerba: Ḥadad imprimerie.

2 JA translation of Proverbs Renassia, Yosef. 1916. Azharot Ben David. 
Tunis.

3 JA translation of Joshua 
(Chapters 1–4) 

Ha-Cohen, David, Shelomo Zerbib & Zion 
Shuqrun. 1911. Sefer Divre Ḥakhamim. Tunis.

4 JA translation of the Hafṭarot 
(for Genesis and Exodus) 

Renassia, Yosef. (after) 1934. Sefer Pǝṭirat 
Moshe. Constantine.

5 JA translation of Passover 
Haggadah 

Renassia, Yosef. 1962. Zeved Ṭov, Djerba. 
reprinted Jerusalem 1986.
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(cont.)

# Text Reference

6 JA translation of the Hoshaʿanot Renassia, Yosef. 1930. Kibbud ʾAv va-ʾEm. 
Djerba. reprinted Jerusalem 1987.

7 JA translation of the Seliḥot Renassia, Yosef. 1933(?). Sefer Yeme Ḥaninah 
ve-Sheveṭ Yehudah. Constantine.

8 JA translation of Mishnah ʾAvot Renassia, Yosef. 1916. Sefer Milḥamah  
be-Shalom. Tunis.

9 JA translation of Maimonides’ 
Mishne-Torah (chapter on 
Hilkhot Sekhirut) 

Renassia, Yosef. 1954. Code Israélien civil et 
religieux—Yad H’azak’ah. Djerba.

10 JA commentary on the 
Hoshaʿanot

Included with no. 6 above.

11 JA commentary on Joshua Included with no. 3 above.
12 JA commentary on Mishnah 

ʾAvot
Included with no. 8 above.

13 JA commentary on the Seliḥot Included with no. 7 above.
14 The book Peraḥ Shoshan by 

Shalom Bekache
Bekache, Shalom. 1892. Sefer Peraḥ Shoshan. 
Algeria: R. Shalom Bekache Print.

15 The book ʾOr ʿOlam by Shalom 
Bekache

Included with No. 14 above.

16 JA journal əl-Ḥikma əl-Ḥikma, Journal littéraire hebdomadaire, 
editor: Avraham Zerbib, Constantine, issue 
no. 6, 1912.

17 JA journal Maguid Micharim Maguid Micharim, Journal Hebreu-Arabe,  
editor: Elie Karsenty, Oran, issue no. 44, 1896.
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