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ABSTRACT

The objective of this paper is to present an under-resourced
language related to Arabic. In fact, in several countries
through the Arabic world, no one speaks the modern standard
Arabic language. People speak something which is inspired
from Arabic but could be very different from the modern
standard Arabic. This one is reserved for the official broad-
cast news, official discourses and so on. The study of dialect
is more difficult than any other natural language because it
should be noted that this language is not written. This pa-
per presents a linguistic study of an Algerian Arabic dialect,
namely the dialect of Annaba (AD). In our knowledge, this
is the first study made on Algerian dialect. It also presents
the methodology used for building a parallel corpus: modern
standard Arabic versus Arabic Dialect in order to achieve a
machine translation for this pair of languages. This prelim-
inary work is presented to try to attract the attention of the
scientific community to this difficult and challenging prob-
lem. A realistic machine translation on Arabic should be
done principally on dialect. This is our objective at a medium
term.

Index Terms— Standard Arabic, Algerian Arabic dialect,
parallel corpus, dialect of Annaba, distance of Levenshtein,
Machine translation system.

1. INTRODUCTION

Arabic is a Semitic language, it is used by around 250 million
people, but is understood by up to four times more among
muslims around the world [1]. Arabic is a language divided
into 3 separate groups: classical written Arabic, written mod-
ern standard Arabic and spoken Arabic.

Classical written Arabic is principally defined as the Arabic
used in the Qur’an and in the earliest literature from the ara-
bian peninsula, but also forms the core of much literature up
until our time. Written modern standard Arabic (or MSA, also
called Alfus’ha), is the variety of Arabic which was retained
as the official language in all Arab countries, and as a com-
mon language between them [2]. It is most widely used in
print media, official documents, correspondence, education,
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and as a liturgical language. It is essentially a modern vari-
ant of classical Arabic. Standard Arabic is not acquired as a
mother tongue, but rather it is learned as a second language
at school and through exposure to formal broadcast programs
(such as the daily news), religious practice, and print media
[3].

Spoken Arabic is often referred to as colloquial Arabic, di-
alects, or vernaculars. It’s a mixed form, which has many
variations, and often a dominating influence from local lan-
guages (from before the introduction of Arabic)[4]. Differ-
ences between various spoken Arabic can be large enough to
make them incomprehensible from one region to another one.
Hence, regarding the large differences between such spoken
languages, we can consider them as disparate languages or
more exactly as different dialects depending on the geograph-
ical place in which they are practiced.

In this paper, we will focus on Algerian dialect. We have to
understand that the concept of dialect here is different from
what is admitted in west. In fact, people in their day life do
not use standard Arabic but dialect, which is in most cases
different from standard Arabic. Consequently, people who
are not educated can not understand standard Arabic which is
considered as a foreign language.

The work presented here is part of the project TORJMAN'
which is dedicated to translating standard Arabic to Algerian
Arabic dialect. Interest in such complicated problem, can be
very surprising. In fact, it is difficult to understand this is-
sue but when we analyze the spoken language in different
places in Algeria for instance, we can notice that almost no-
body speaks standard Arabic even if the official language of
Algeria is standard Arabic. Furthermore, to make this issue
more difficult, this spoken language is not written. The idea
of this project is twofold, first understand the function and
the underlying structure of Algerian dialects and then provide
the population and social-economic actors, a tool enabling the
user to understand the standard Arabic.

'"TORJMAN is supported by the Algerian research ministry.

125



2. WHY ARE WE INTERESTED IN COLLOQUIAL
ARABIC?

The existence of dialects of the language is a challenge for
Natural Language Processing (NLP) in general, as it adds an-
other set of dimensions of variation from a known standard.
The problem is particularly interesting in Arabic and its di-
alects. Any practical and realistic approach of the treatment
of Arabic should report the use of dialect, because it is ubig-
uitous [5].

We see at international conferences post September 11, 2001,
a craze increasingly important for machine translation of stan-
dard Arabic to Indo-European languages. These studies are
important when it comes to translating official documents,
however if you want to develop applications for average citi-
zen, it is necessary to take into account his mother tongue, it
means his dialect.

The main dialectal division is between the Maghreb dialects
and those of the middle east, followed by that between seden-
tary dialects and bedouin ones.

Watson writes “Dialects of Arabic form a roughly continuous
spectrum of variation, with the dialects spoken in the eastern
and western extremes of the Arab-speaking world being mu-
tually unintelligible” [6]. Effectively, while middle easterners
can generally understand one another, they often have trou-
ble understanding Maghrebis®. Although the converse is not
true, due to the popularity of middle eastern, especially egyp-
tian, movies and other media. In some cases, people from
these countries are unable to understand each other, at most
few words are unknown for them [7]. In other cases, people
from one of the concerned country could find the grammatical
structure of the neighbor country bit understandable. Tablel
provides a simple, yet interesting, example of how spoken va-
rieties of Arabic differ in intelligibility. The English sentence
I am going now is given in Syrian, Egyptian, Tunisian, Alge-
rian and Moroccan dialects and in MSA with their respective
transliteration.

Table 1. Variants of Arabic dialects expressing the English
sentence I am going now

MSA NV Cals Ul una dahibun alan
Egyptian “..gsjb éb Gl una rayih dilwty
Syrian o T3 C‘J rah rih halla
Tunisian | s¢5 i gL bas nimsy tawa
Algerian | 4> C Iy C\J rah nrih durk
Moroccan | > é:l.é Gl una gady daba

These examples reflect clearly the phonetic and lexical
distance between dialectal sentences expressing exactly the

2People from Tunisia, Algeria and Morocco
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same idea. If we consider only the word Q:)N alan (Now) in
MSA, we remark that its equivalent in each of the considered
dialects differs from that used in the others: s o) dilwty in

Egyptian, JA halla in Syrian, ¢ tawd in Tunisian, &,s
durk in Algerian and &> daba in Moroccan.

Now let us consider Maghreb spoken languages. There are
clearly two native languages in Morocco and Algeria, Alge-
rian or Moroccan Arabic and Berber? (respectively 40 to 50%
of Berbers in Morocco, and 25 to 30% in Algeria). In Tunisia,
there are only few Berbers (1 or 2%). In addition, the number
of monolingual Berbers in rural areas is not negligible. On
the other hand, the most optimistic estimates of illiteracy is
50% in Morocco, Algeria 26% and 23% in Tunisia [8]. MSA
is therefore still possessed by a small minority. So, much of
the population is monolingual in Arabic Moroccan, Algerian
or Tunisian or bilingual Berber/Arab Moroccan or Algerian,
with snippets of standard Arabic and French.

3. ALGERIAN SPOKEN ARABIC

In Algeria, as elsewhere, spoken Arabic differs from written
Arabic; Algerian Arabic has a vocabulary inspired from Ara-
bic but the original words have been altered phonologically,
with significant Berber substrates, and many new words and
loanwords borrowed from French, Turkish and Spanish.

Like all Arabic dialects, Algerian Arabic has dropped the case
endings of the written language. It is not used in schools, tele-
vision or newspapers, which usually use standard Arabic or
French, but is more likely, heard in songs if not just heard in
Algerian homes and on the street. Algerian Arabic is spoken
daily by the vast majority of Algerians [9].

Algerian Arabic is part of the Maghreb Arabic dialect con-
tinuum, and fades into Moroccan Arabic and Tunisian Arabic
along the respective borders. Algerian Arabic vocabulary is
pretty much similar throughout Algeria, although the eastern-
ers sound closer to Tunisians while the westerners speak an
Arabic closer to that of the Moroccans.

We focus, in this paper, on one of the easterners dialects of
Algeria: Annaba’s dialect (AD). This choice is justified by
the fact that this dialect is the one we know best and practice.
We present in section 4 its peculiarities.

4. SPECIFICITIES OF ANNABA’S DIALECT

To develop any application based on a language, we think that
at least a basic linguistic study is necessary even if we use sta-
tistical models. In this section, we present the main features
of the dialect of Annaba in which we are concerned.

Annaba’s dialect (AD) is spoken in the city of Annaba lo-
cated at the east of Algeria. It is spoken by more than one
million people. Like for Maghreb Arabic dialects, the most

3Berber or berber languages are a family of similar or closely related lan-
guages and dialects indigenous to North Africa.
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notable features of this dialect, is the collapse of short vow-
els* in some positions. The word &S kitab (book) in MSA
corresponds to \;\f:( ktab: the short vowel | i kasra on the
first consonant S~ k- in MSA is deleted in dialectal and re-
placed by the sukiin® .

In AD, the consonant (3 ¢ is generally pronounced % v. For
example J& gal (to say) is pronounced & val. For some
words both alternatives exist like the word C\a; qta< which

can be also pronounced C\a.a vta< We give in table 2 a list of

other consonants which pronunciation differs from standard
Arabic, and their respective pronunciation.

Table 2. Arabic consonant and their dialectal pronunciation
Consonant | pronunciation
3d >d
Ot O
L w2 d

The Hamza®, which is very present in standard Arabic, is
avoided or bypassed by almost all the dialects including the
one used in Annaba.

This is practically systematic in the middle of a word or at the
end. Either it disappears altogether at the pronunciation, or
it is replaced by s y like in 335G maidah or &L @ilah
in MSA which correspond respectively to sX& maydah and

dﬁ \& @ylah in dialect form. At the beginning of a word, the
Hamza can be preserved as in the case of imperative form,

for example J;.»i udhul (enter). However, it disappears

automatically if it is preceded by the article J\ al (the), (<l
Imin (5eSY) al-imayn in MSA). We give in the following,
other dialectal characteristics.

4.1. Personal pronouns

The personal pronoun appears in two forms. The separate
pronouns which are used in the nominative form (the equiv-
alent of ”’I”, "he”, etc) are separated from other words. The
suffixed pronouns which are used in the possessive (the equiv-
alent of ”my”, "his”, etc), or in the objective form (the equiv-
alent of ”me”, ”him”) are attached to nouns, verbs or certain
particles.

4 Arabic has three short vowels (a, 1, u) which are not part of Arabic alpha-
bet. When anyone of these vowels is coupled with a consonant, the consonant
develop a unique sound (see [10] for more details).

3 A consonant can carry no vowels for the default sound of the letter. No
vowels means the consonant carries a sukiin.

%The Hamza is a letter in the Arabic alphabet, representing the glottal
stop.
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4.1.1. The separate personal pronouns

Let’s distinguish in the following their use in singular and plu-
ral forms.

e Singular form
G ana, Sl anr ().
2. masc. Eo nta; fem. oo nti (You).
3. masc. ¢a huwa (He); fem. s hiya (She).

e Plural form
1. L hnaya, Us) ihna (We).

2. lgS ntwmad or &) cintum (You) is said to both

plural masculine and feminine.

3. Laj.b hizma (They) also is said to both plural mas-
culine and feminine.

It is generally possible to omit the personal pronoun when
there is no ambiguity about the speaker, as when we ask some-
one “are you thirsty ?”, we will just say ¢ liles «atsan? =
“thirsty ?7”.

Sometimes, a personal pronoun is added to a word already
defined, this added pronoun may become necessary when the
predicate is also defined. Thus used the pronoun seems to be

an equivalent to the verb “to be”[11], Clad oa Gl ana huwa
lhafaf (I am the hairdresser).
4.2. The suffixed pronouns

In this case the pronoun is expressed by a shortened form
which is added to the end of a noun, verb or certain particles.
The used suffixes in singular and plural forms are:

e Singular form
1. ¢ yis used for "My”, for example dt’f ktabr
(My book).

2. 8 kis used for ”Your”, as el;\:f ktabik (Your
book).

3. For masculine form ¢ i or ¢ /& ”His” as j{L"f
ktabii (His book), os= fzzlh (his brother) and for

feminine \ ha “Her”, as \.,/.Lf ktabha (Her
book).

e Plural form

1. U nais used for "Our”, G ,ls darna (Our house).
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2. kum is used for Your”, as (6\: darkum (Your
house).

3. hum is used for "Their”, as ‘o.an darhum
(Their house).

In the case of feminine nouns ending with & & ta>marbiita

as i §amwah, the suffixes are 3 17, & 1k, s tha, ...

The form CU ta< combined with personal pronouns as suf-

fixes is used to insist that something belongs to someone. It is
introduced after the noun to which the possessive refers as in
u"b oS Iktab tag (My book), (ﬁ.cb 12V ad-dar takum

(Your house).

4.3. Interrogative form

We list in table 3 the most common forms of interrogative par-
ticles and pronouns used in the dialect of Annaba. We can no-
tice that in comparison to MSA no dialect word corresponds
to the original pronoun, except the third one -, y wayn which

is a modified form of ayna -» | ayna.
In this dialect, any sentence can be turned into a question, in
any one of two ways.

1. It may be spoken in an interrogative tone of voice, like
”J-b C‘J rah tagra? (Will you revise?).

2. An interrogative pronoun or compound derived from a
pronoun may be used, as § Jb Ol Py wayn gat
darkum? (where is your house?).

Table 3. Interrogative particles and pronouns in AD and their
equivalents in MSA.

English Annaba dial. | MSA
Who ) j,(.: Skiin e man
Which Uy wana L;‘ ayu
Where JPy wayn Oj ayna
Where U mnin Q,;\ oo min ayn
What sy wiiya 15k mada
s WS
With what | 3L bas 13\ bimada
When S8y waqtas | & mata
Why ey wadas | 13\ limada
How J’:Laf kifas S kayfa
How many | _ilas vidas r{ kam
SLTU-2012

4.4. The negative sentence

The form _je mas (Not) is in general used as a negative par-
ticle, and may be found with all person form. It can also be
combined with the personal pronouns ’ to get negative sen-
tences: M masni (I am not); diw mask, ((<..~a maskum
(You are not); \Lie masna (We are not); 9w masi (He is
not); S mast (She is not) and (°‘V‘“'° mashum (They are

not). The negative sentence can also be obtained by adding
affixes L ma (as a prefix) and o S(asa suffix) to verbs.
Table 4 illustrates some examples of negative sentences.

Table 4. Negative sentences
Annaba Dialect

éb i mas rayah
I do not remember J<.a~e d\...u masni matfakar

J..\..K Lo maklitis

English
I do not go

You did not eat

4.5. The plural form

Algerian Arabic uses broken and regular plural. Like all other
Arabic dialects, suffix () 9 wnused for the nominative in clas-

sical Arabic is no longer in use in regular plural. Suffix -, yn
used in classical Arabic for the accusative and the genitive is
used for all cases. For example the plural of -eqe miiman
(believer) is (wge miimnin.

For feminine nouns, the plural is mostly regular (obtained by
postfixing &\ -ar): the plural of v bant (girl) is &\
bn-at. Here, the grammatical rule used to constitute plural
forms for our dialect is the same one used in MSA. For some
words the broken plural is used: like L}Jb_\a tw-abl which is

the plural of &b tablah (table). Let’s remark here that, the

word &b rablah is loaned from the French Language and
correspond to the word “Table”.

We listed in the foregoing, the main features of the dialect
of Annaba in order to understand the particularity of this lan-
guage before doing any particular processing. In the follow-
ing we will present how we proceed for developing a parallel
corpus in order to use it in a future work in statistical transla-
tion machine.

5. COLLECTING CORPORA

Statistical translation approach and availability of tools ready-
to-use, allow us to build quickly a machine translation system
when sufficient parallel training data are available. Unfortu-
nately for an under-resourced language, this kind of parallel
corpora does not always exist, or does exist with only a small
amount of insufficient data. For Annaba’s dialect and for any

7We are referring here to personal pronouns as suffixes
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other Algerian dialect, there is no corpus that can be used
to develop a translation system. In this project, we start then
from scratch. To build a such corpus, a first step is to establish
a standard bilingual dictionary Arabic - Arabic dialect. The

dictionary will contain entries as: & Jw\ wric— O J'! Azrib

which corresponds to "hurry up”. Developing a dictionary is
the first stone which will allow us to get a corpus.

To build the dictionary and consequently the corpus, we
recorded discussions “in live” in different environments
(medical offices, pubs, markets, ...) to ensure a large vari-
ety of the vocabulary. These recordings contained very noisy
segments that have been removed. Ultimately, we selected
the equivalent of 10 hours of speech transcribable.

This approach could be surprising, but we would like to
remind that this language has never been written, then no ref-
erence to a list of words nor sentences is available somewhere
in our knowledge. Afterward we performed a manual tran-
scription of these recordings and extracted all words which
will be analyzed. Subsequently, we assigned, to each ex-
tracted word, the corresponding standard Arabic form which
best fits. This achieves a dictionary MSA-Annaba’s dialect
and a written dialect corpus. In table 5, a sample of this dic-
tionary is given. We built a parallel corpus dialect-standard
Arabic by translating by hand the transcribed corpus. Man-
ual transcription and translation are very costly in time. We
have managed to transcribe for the moment, only 30% of
recordings.

Table 5. A sample of the dictionary MSA-Annaba’s dialect.
Annaba Dialect MSA

o o grit o 2 garaytu
oL Ignan olewd) al-bustan
Ol Ignan & ad | al-hadigah
I,y wra s\, 9 warau

s saddada
l.,{;a se> daka minha

uale hallas
Wie ol hallik minha

6. ENRICHING CORPORA

As noted above, a machine translation system requires a large
amount of data. However, in order to increase the size of our
corpora, we propose to produce new sentences from the initial
corpus. Producing new sentences is done by replacing each
word in the original sentence by its different synonyms. Each
time a word is replaced by its synonym will produce a new
sentence which is added to the initial corpus. For the devel-
opment of such tool, we must necessarily start by the devel-
opment of two dictionaries: one containing synonyms in AD
and the other synonyms in MSA. We have assigned to each
entry (of dialect or MSA) one or several synonymous words
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if they exist. Then all the possible sentences obtained by re-
placing each word by its synonym are produced. the number
of sentences generated depends on the number of words hav-
ing synonyms and the number of synonyms for each word.
Once the sentences are obtained, they are added to the appro-
priate corpus. A similar operation is then launched but instead
replacing each word by its synonyms we replaced each fem-
inine pronoun by a masculine pronoun, a singular by plural
and so on.

7. THE DIALECT’S VOCABULARY

In this section we focus on the study of dialect’s vocabulary.
We notice that there are three types of words:

e Arabized loaned words: are words belonging to foreign
vocabulary (most of them are French words), which
were introduced in the dialect after having been natu-
ralized phonetically and/or morphologically. Examples
of such words are given in table 6.

Table 6. Examples of Arabized Foreign words

English Annaba Dialect | Origin

Nurse J.o o 2 farmlt French “Infirmier”
Place :..;}L blasah French Place”
That’s enough |  ¢% yizzi Berber

Ship 3~ babar Turkish

e Words for which we do not find any origins like » Jb,.a
swarad (Money), ...

e Arabic words: The dialect of Annaba is largely based
on the standard Arabic. However, the words of Arab
origin have undergone some distortions. In order to de-
termine these distortions, we computed the Levenshtein
distance [12] between the original words and the dialec-
tal ones. The results showed that the deformations per-
formed on Arabic words concern principally the pro-
nunciation. In fact, in general all consonants of the
original word are kept in the dialect but the short vowels
are modified. In such cases, the Levenshtein distance is
zero because actually the vowels are not written. For
other, original Arabic words are altered by inserting,
omitting or by substituting consonants. In general the
results achieved showed that the Levenshtein distance
is less or equal to 3. For distances greater than three,
words can be totally different, with the exception of
one or two letters of Arabic words that are saved in
some dialectal words. The dialect word can also be a
concatenation of several words in standard Arabic, as
Jlid  ndal-lah which correspond to all sz o) in
Saa ’l-lah. Appendix A provides several examples of
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ag)gle el Jsin

Fig. 1. A sample of parallel corpus MSA-Annaba’s dialect.

dialect words, their equivalents in standard Arabic and
their corresponding Levenshtein distance.

We summarize in figure 2 the results of the analysis per-
formed on the vocabulary constituting the corpus.

100

80 Fr.O = Words of French origin

Oth.O = Words of other origins

60 Ar.O = Words of Arabic origin

40 -

20 +

Ar.O Oth.0 Fr.0

Fig. 2. Results of corpus analysis in terms of percentage.

We can therefore confirm that the vocabulary of the di-
alect of Annaba is a mixture of words from Standard Arabic,
French and the other words borrowed from other languages
such as Berber and Turkish or of unknown origin.

8. CONCLUSION

In this paper, we presented the main features of the dialect of
Annaba through a linguistic study. In our knowledge no other
corresponding work have been done before.

As we have already specified above, this work is part of a
project TORJMAN which is dedicated to translating standard
Arabic to Algerian Arabic dialects. To build a statistical ma-
chine translation system, a parallel training data is necessary.
In the case of Annaba’s dialect, there is no corpus that can
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be used. So, to achieve that, we recorded real discussions be-
tween people that we transcribed. We subsequently developed
AD-MSA dictionary that we used to translate the dialect cor-
pus in standard Arabic. We also presented a study of the di-
alect’s vocabulary which has shown that it is mainly inspired
from standard Arabic (65%). The remaining words are either
of French origin (19%) or of Turkish or Berber (16%).The fu-
ture work, before developing a statistical machine translation
system, consists in increasing the available corpus. This will
be done by adapting to Annaba’s dialect the subtitles of some
available Algerian movies. In fact, these ones are mostly ex-
pressed with the dialect of Algiers (Capital city of Algeria).
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A. LEVENSHTEIN DISTANCE FOR DIALECT WORDS AND THEIR EQUIVALENTS IN MSA

MSA Annaba Dialect Lev. dist.
B a5 tavif B a3 tavaf 0
o2 A tamradu oL tumrid

> S haragiu e S hrigt

Uk yalbasu ik yilbas

=l yalubu =l yilab

S yusahilu S ysahil

_Auad. .qasir Aab. .gsir

W ,\> garatuna S\l garitna

I\ al-bahr > [bhar 1
© gl yuhasibinahu | oseu\< yhasbiih
relay yatmadin ool yramin

L-B-i ya.qrau ‘J.G.J ya.qra

A=y ya.qud iy yuvud

osly g waraahu ol, 9 wrah

e malayin e mlayin

rlﬂ\ al-ayam fL:J liyam 2
& M;‘ astarth & &5 nisrih

d';\ uduni 329 wadni

S kayfa JJLJ kifas

=3\ al-ahwal s lahwal

s~ maf Lo maya

s yudnuh 3 olay yawnii 3
L\ed | al-hudar 8 2 lhudrah

A litr 1 5) ditra

K1 an 8"\ maklah

s\l al-say bl Hiray

s &Y lasay s> hatasay

45.\J! al-a.gibah « y2a) lavitbah

AV al-gazair 215 dzayir >3
d‘)ji awra.q o, g war.gat

dew yadaka = yhalik

£ ) lam tagif =Ll masahits

e ) citasilibiha | \Jlaws ayritha
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