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Characteristics of Written Kuwaiti Arabic
and their use in Creating Resources for
Morphological Analysis

Bashayer Abdullah Alotaibi *

Abstract

Kuwaiti Arabic (KA), like other Arabic dialects, is a spoken variety of Arabic that
does not have a standardized written convention contrary to Modern Standard Arabic
(MSA). With the emergence and spread of social media platforms, Arabic dialects have
found their way into the written medium, and hence a need arose to process them alongside
MSA. The biggest challenge facing NLP tools is that dialects do not have consistent written
conventions contrary to MSA, and writers expressing their dialects usually follow a phonet-
ic writing system, or they write words as they pronounce them. This has opened the door
for variations within the same dialect and between dialects and MSA. Furthermore, a pre-
requisite for analysing any language or dialect is the presence of clear written conventions.
Therefore, efforts have been made to establish written conventions for Arabic dialects, but
the Kuwaiti dialect has not received the required attention. The current study offers a prac-
tical solution for processing written KA. It identified and extracted the written conventions
of KA from natural data collected from over 100K Kuwaiti tweets since they represent a
good model of natural language. The morphological analyzer (MADAMIRA) - which is de-
signed to process MSA - was enhanced with the extracted criteria. Furthermore, the study
involved enriching the analyzer with a dictionary of Kuwaiti terms and vocabulary ‘lemmas’
collected from the Encyclopaedia of Kuwaiti Arabic and from the most used Kuwaiti words
on Twitter (currently X). Providing the analyzer with this dictionary of KA words helps it
process KA more accurately. The expanded version of the analyzer (MADAMIRA-KA) is the
first of its kind designed entirely to process the Kuwaiti dialect and has achieved excellent
performance in analyzing over 100K Kuwaiti tweets successfully. The importance of this
study lies in developing such a morphological analyzer, which can be used for automated
translation, dialect recognition and sentiment analysis.

Keywords: written Arabic, morphological analyzer, NLP, social media, phonemic
writing, written convention.
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1. Introduction

Modern Standard Arabic (MSA) is a formal variety of Arabic used in written contexts. It
is usually taught in schools and used in government transactions, and media." How-
ever, owing to the spread of social media and the introduction of Arabic text on social
media platforms, many Arabic users tend to convey their dialects in their writings. Writ-
ten Arabic is governed by the rules and conventions of MSA, but there are no widely
accepted standardized conventions for Arabic dialects (AD henceforth).

Despite many resources, such as dictionaries and grammars of several Arabic dialects,
written Arabic dialects do not have standardized conventions, in contrast to written
MSA.® Nevertheless, users on social media platforms appear to express their dialects
using MSA’s orthography and write in a way that represents the phonemes of their
dialect, as much as the orthography of MSA would allow. In addition, users express
their AD via distinctive vocabulary items of high-frequency nouns or verbs that are
different from MSA and from one another. For example, functional words such as ‘I
want’ have different forms depending on the Arabic variety used, such as ?ar:d ® < . i
> 7abi. < gT >, Pabyi: < 1>, Cajiz < e >, baddi: < L;L >, byiit < «.x >, and ba:ya: <
L. >, which are typical ofépecific dialects (discussed further in the end of section 2.3).
Furthermore, other prominent features are reflected in the written orthography, which
help distinguish MSA from AD and different dialects from one another; however, they
have not been the subject of documentation and examination in their ‘written’ form,
especially not for the case of Kuwaiti Arabic (henceforth KA).

KA is a cover term for several closely related urban dialects spoken in Kuwait. It is usu-
ally described as one of many Gulf Arabic Dialects. Its main phonological characteris-
tics and lexical inventory have been documented and described in many references.®
However, it is still considered an under-resourced dialect, especially in the domain of
natural language processing (NLP)®. One reason pertains to its written system, and
another to its morphology. In written Arabic, short vowels may be written as diacritics
above or under the main consonant grapheme, but in practice, they are not used;
hence, only the consonants are represented in addition to long vowels. Speakers of
Arabic can read Arabic texts efficiently depending on their competence and prior knowl-
edge of how those written words are pronounced. However, in some words, a change
of vowel can result in two different words. For example, a word such as < .s > can
mean either /kasara/ ‘to break’ or /kusira/ ‘broken’ since they are written the same way
(without diacritics), although that they have different vowels and meanings. As for Ar-
abic derivational morphology, it follows a root/pattern system, where roots are usually
triliteral consonants, and patterns are simple vowels, or a combination of consonants
and vowels affixed between the consonants of the root. Returning to the previous ex-
ample, < .s > /kasaral ‘to break’ is a verb that has the following three consonants: k,
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s, and r. The vowels in between reflect the pattern that can be represented as follows:
C,aC,aC.a. The verb < s >/kassara/ ‘to break repeatedly or forcefully, to smash’ has
the same root consonants but a different pattern: C,aC,C,aC,a. A morphological ana-
lyzer of Arabic should be able to differentiate roots from pattern consonants and vowels
to easily process words, which is a task that has been advanced in NLP. However, a
morphological analyzer for Arabic dialects would have an additional layer of complexity
since it must be able to analyze the different phonological, morphological, and syntactic
features distinctive of AD, in addition to those of MSA.

1.1. Related Work in NLP

In the domain of natural language Processing (NLP), there is a need to develop lan-
guage processors and morphological analyzers that can analyze natural written Arabic
of different varieties. Work on developing morphological analyzers for MSA has been
ongoing for the past thirty years, resulting in numerous resources with varying degrees
of coverage and accuracy.® However, it has been reported that using morphological
analyzers designed for MSA for analyzing dialectal Arabic shows imprecise results due
to the significant variations between these dialects and MSA.(” As a result, there was
a substantial change in research in regard to building different morphological analysis
tools adapted to specific dialects. Egyptian and Levantine Arabic have received the
greatest attention recently compared to other dialects.®

There are some efforts to provide sufficient corpora for AD such as project MADAR
which aims at dialectal identification.® However, to our knowledge, KA does not enjoy
rich corpora resources, dictionaries, and written conventions, and consequently, no
dedicated morphological analyzer to process its data proficiently.

Improving the performances of morphological analyzers involves enriching them
with written conventions and a sufficient dictionary. As mentioned above, MSA has a
well-documented and described written convention, in contrast to DA. Furthermore,
written KA has not been well-described, and accordingly, it does not have a written con-
vention. Thus, this study aims to develop a morphological analyzer capable of handling
KA data by describing the prominent features of KA conveyed in the ‘written’ domain,
based on actual data collected from KA users of Twitter. The description was then used
as input for developing a morphological analyzer capable of handling written KA. Thus,
the research aimed to answer the following questions: 1) what are the features of writ-
ten KA on Twitter platform? and 2) Can these features be used to substantially improve
the performance of a morphological analyzer, initially designed to handle MSA, for
analyzing written KA data?

We anticipate that the expanded analyzer will prove to be a useful tool in developing
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most NLP applications for KA such as machine translation, part of speech tagging,
sentiment analysis, information retrieval, and speech recognition systems. All these
applications depend on a well-designed morphological analyzer, that is enriched with
the necessary written convention and rules of written KA.

The following section provides a general description of Kuwaiti Arabic, focusing mainly
on elements that distinguish KA from other ADs and from MSA, and how these charac-
teristics may see their way into written KA. Section (3) presents the methodology used
in this research, where we relied on natural written data collected from Twitter, and the
steps taken to develop the morphological analyzer. Section (4) discusses the results.
Finally, we conclude the paper with recommendations for further research.

2. Characteristics of Kuwaiti Arabic

In this section, we present a description of the main features of KA and focus mainly
on those we found apparent in the written form, based on data collected from 100,000
tweets by KA users (see Section 4). These features can be categorized as phonologi-
cal, morphological, syntactic, and vocabulary items, which we present separately.

2.1. Distinctive Phonological Features of KA

Some of the obvious phonological differences between MSA and KA include consonant
substitutions, epenthetic vowel insertion, and hamza alleviation. These differences
may affect the way KA users reflect written KA on Twitter. These features are discussed
subsequently.

Consonant substitutions are one of the main phonological features of KA. The following
consonants usually undergo substitution in KA when compared to MSA: < > eI,
They not only undergo substitution when spoken, but also when written as the results
shown in Section (5).

First, it is common in KA for words containing /k/ < £ > to be affricated and pronounced
as /f/. However, this change is not random nor consistent in all words containing /k/.
Some words still maintain the original /k/ such as kuwajt < . ;s > ‘Kuwait,” kala:m < s
> ‘speech,” and kawkab < _s s > ‘planet.” Furthermore, some words are pronounced
with /ff/ instead, such as ffalb < _l» > ‘dog,’ fadda:b < ii» > ‘liar, and fabrit < .y e
> ‘match sticks.” Affrication of /k/ is not consistent with all words including /k/, nor is
it consistent among all speakers of KA. Nevertheless, with functional morphemes or
functional verbs, the situation is more stable and predictable. For example, the pro-
nominal suffix /k/ is affricated for the feminine but not for the masculine, as in [iftik
< s >l saw you’ (‘you’ being a masculine object)’ vs. [ift-if < z=is >l saw you’
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(feminine object). Also, the functional verb ka:n < ols > ‘was’ is pronounced as ffa:n in
certain contexts indicating that the two versions have distinguishable functions.('? In-
terestingly, in written Arabic, the fricative /f/ does not have a corresponding letter in the
alphabet, and writers do not always write it with the alphabet letter /k/ as the results
show in Section (5).

Also, many words that originally contain < > in MSA are pronounced with /d3/ in KA.
For example, d3iri:f <z ~ > ‘crushed wheat’ is pronounced as /jiri:f//, whereas d3imfa
< 4= > ‘Friday’ is pronounced as /jimSa/. Again, this substitution is not consistent
throughout all words containing the consonant < - >. The conditions of this substitution
are not entirely clear and may be a result of old occurrences in the Kuwaiti dialect that
have been inherited transgenerationally. However, in educated speech, most of these
cases are returned to their original form /d3/.("" Therefore, it is expected that writing
such words would deviate from the standard.

As for /g/ it undergoes affrication and fronting resulting in a /g/ /d3/ split. This is evident
in words such as galb < _s > ‘heart,’ sa:q < L. > ‘leg,” and gamar < .5 > ‘moon,’ which
are pronounced in KA as /galb/, /sa:g/, and /gumar/ respectively. Other words, such as
gidr <, > ‘pot,’ ri:q < 5., > ‘saliva,” and gali:b < s > ‘well’ are pronounced as /d3idir/,
/ri:d3/, and /d3zili:b/. This split is expected to appear in the written context as well.

Finally, almost all spoken Ads do not distinguish between the consonants < s > /d"/
and < L > /0% in pronunciation. In KA, as in many other Gulf dialects, words that contain
< _» > in MSA are pronounced with /0% such as /d'a:bi t'/ < L, > ‘officer’ or /0%ifdas/
< x> ‘frog’. In written Arabic, it is expected that users would get confused between
the letters representing /d*"/ s and /0%/ L.

Vowel epenthesis is another phonological process that may be reflected in written Ads.
Vowel epenthesis is the addition of a vowel in some contexts caused by an underlying
phonological process such as syllabification. When the vowel is added to the begin-
ning of the word, it is expected to appear in the written form, not as a diacritic but as a
connective hamza. One phonological process common to KA and Najdi-type dialects
that can trigger such an effect is the gahawa-syndrome phenomenon. It relates to C. a-
C,aC,V sequences in MSA that are re-syllabified as C,C,VC,V in Najdi-type dialects.'?
It consists of the deletion of /a/ in C,aC, first and non-final syllables when C, is a guttur-
al consonant, and the epenthesis of an /a/ is after Cz.(‘s) For example, the word fad3ara
<: 2> ‘tree,” which has a C,aC,aC,V sequence in MSA, is pronounced as /ifjara/ with
aiC,C,aC,V, where the /a/ in the first syllable is dropped and substituted with an epen-
thetic vowel at the beginning of the word, which helps break the consonant cluster('4),

Another instance of vowel epenthesis appears with imperfective verbs when the root of
the verb starts with a guttural consonant < > .~ «_» < ¢ >. For example, the imperfective
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verb jafrif < &~ > ‘knows’ is pronounced with three syllable /ijSarif/, whereas a regular
imperfective verb with a non-guttural consonant as its first root would have two sylla-
bles such as jadris < ,.,., > ‘study’ pronounced as /jadris/.

Furthermore, with perfective verbs in KA, an epenthetic vowel is introduced when the
verb shows 3 person plural agreement and 3 person singular feminine agreement
only. For example, the verb kataba < _i > ‘he wrote’ starts with the short syllable /ki/
as it is pronounced /kitab/ in all its inflectional paradigm in KA, except for the two cases
katabat < «.zs > ‘she wrote’ /iktibat/ and katabu: < |,z > ‘they wrote’ /iktibaw/.

The addition of a bound object pronoun that starts with a vowel may also trigger an
epenthetic vowel at the beginning of the perfective verb. For example, an epenthetic
vowel is used with the following object pronouns: samifa-hu < «... > ‘he heard him’/
ismaS-a/, samifa-ka < J~... > ‘he heard you’ fismaS-ik/, and /ismaS-iff/ ‘he heard you’,
but not with object pronouns that start with a consonant such as samifa-ha: < e >
‘he heard her’ /simaS-ha/ or samifa-kum < ,S... > ‘he heard you all’ /simaS-kum/, for
example.

Finally, hamza, which is a glottal stop, is generally alleviated or changed into a vowel
KA. For example, the word ra?s < .7, > ‘head’ contains a vowel-less hamza preceded
by the vowel /a/ in MSA is changed into a long vowel /ra:s/ in KA. Hamza, at the end of
the word such as sama:? < «|_. > ‘sky’ is usually deleted as in /sima/. A connective ham-
za may also be deleted in the written data, as will be shown in examples in Section (5).

2.2. Distinctive Morphological Features of KA

This section presents a description of KA’s prefixes, suffixes, and clitics that are distinc-
tive of KA and not present in MSA. They include case, mood, and agreement suffixes,
definitive and future tense prefixes, and finally functional clitics.

Case markers in Arabic are either simply short vowels or a complex of a vowel and a
consonant suffixed to the noun. Short vowels are -u é-for the nominative, -a 6-for the
accusative, and -i -6-for the genitive suffixed to the nominal. Complex case markers,
for example, are a:n < ol > for nominative dual nouns or u:n < o, > for nominative
masculine plurals. When the dual noun is accusative or dative, the suffix used is ajn
< .5 >, Whereas with the accusative or dative masculine plural, the suffix i:n< ., > is
used. In the Arabic dialects, these simple-case markers are always dropped. As for
the complex case morphemes, KA does not make the distinction between nominative
and accusative/dative cases. It uses one form consistently, as shown in example (2)
compared to MSA in (1):
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(1) MSA
a. daxala [-muslim.u:n
entered
‘The Muslims entered’
b. samiS.tu [-mudarris.i:
heard.1S
‘| heard the teachers’
(2) KA
a.idxal.aw [-muslim.i:n
entered the-muslim.p
‘The Muslims entered’
b. sima¥S.t I-mudarris.i:n
heard.1s the-teacher.p

‘I heard the teachers’

/I-muslim.a:n [Nominative]

the-muslim.r.nom/ the-muslim.p.Nom

/ “The two Muslims entered’

/l-mudarris.ajn  [Accusative]

the-teacher.r.acc / the-teacher.p.acc

/ ‘I heard the two teachers’
/lI-muslim.e:n [Nominative]
/ the-muslim.p

/ “The two Muslims entered’

/ I-mudarris.e:n [Accusative]

/ the-teacher.p

/ ‘I heard the two teachers’

Also, in the genitive construct state, the consonant < » > from the case markers -i:n <
o > (for the plural noun) and ajn < -; > (for the dual noun) is deleted in MSA. However,
in KA, this process does not apply, and the consonant < o > appears even in construct

states. Compare the following examples:

(3) MSA
muslim-i: ?u:rubba:
Muslims-r.GEN Europe
‘Europe’s Muslims’

(4) KA
muslim-i:n ?u:rubba:
Muslims-p Europe

‘Europe’s Muslims’
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More specifically, the morpheme -i:n no longer shows case distinctions in KA but is
simply a marker for the masculine plural noun.

Similarly, mood markers, that are also short vowels -u -6 and -a 6- suffixed to the im-
perfective verb to mark indicative and subjunctive mood respectively, are commonly
dropped in pronunciation. However, complex mood markers change depending on the
context. Indicative verb jadrusu:n < ¢,.,0, > ‘they study’ is changed into yadrusu: <
Is»,% > in the subjunctive sentences; the consonant < v > is deleted from the mood
agreement suffix in MSA. In KA, the plural imperfective verb agreement morpheme
-u:n < o > does not exhibit any change related to mood.

Some subject agreement morphemes are shortened in KA compared to MSA. This is
clear with the perfective verb 2" person plural masculine agreement morpheme -fum
< ‘.f > in MSA, which is shortened to -taw < S > in KA, where the consonant < 0> is
dropped, for example darastum < =, > ‘you all studied,” which is darstaw < .. ,> > in
KA. Also, using the dual subject agreement is limited to MSA in general, and usually
indicates an instance of code-switching when used in the written context.

Another critical morphological feature of KA is the use of prefix b <_ > with the imper-
fective verb to indicate future tense. It is believed to be contracted from the verb jabi:
< > ‘want’"™ A similar prefix is used in other Arabic dialects to indicate progressive
asbects such as Jordanian Arabic and Egyptian Arabic; however, that function — for
the prefix — is not attested in KA('®), Therefore, this prefix in KA functions similar to the
future tense prefix in MSA, as shown in the following examples:

(5) MSA VS. KA
sa-jadrusu b-jadris
FuT-study.3sm FuT-study.3sm
‘he will study’ ‘he will study’

Another important morpheme common to Arabic dialects and not attested in MSA is
the use of < : > as an interrogative particle clitic for example: f-ga:l? < ¢Js > ‘what
did he say?’ or /- hagga? < S« > ‘what for?”. The same clitic is also used to express
exclamation, especially when added to degree words such as f-kubrah < .;s:!> ‘how
big!" and f-hala:tah < £3-:!> ‘how lovely!

2.3. Distinctive Syntactic and Grammatical Features of KA

Many words and phrases are highly frequent in KA. They are mostly grammatical ele-
ments and have specific syntactic functions. They are included in this description either
because they are distinctively written from MSA or because they are specifically unique
to KA.
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One example is free pronouns, which are pronounced in a special way in KA. They
tend to be pronounced with an epenthetic vowel that could be related to the same
process discussed in (2.1). Table | shows that many of these 3 person pronouns are
preceded by a connective hamza. The 1% person plural pronoun ihna <t~ > is one of
the most frequent words in our data (see Table ).

Table I: Free pronouns of KA

Pronoun Syllable structure
1st person, singular ?a:na Ul
1 person, plural ihna bl
2 person, plural intaw s
39 person, singular, | uhwa s
masculine
39 person, singular, | ihja &'
feminine
34 person, plural uhum pa)

Another example is demonstratives. They are generally like MSA with minor differenc-
es. There are two forms of demonstratives; one indicates proximity, whereas the other
indicates distance. For singular male and female demonstratives, there is no consid-
erable difference except in the use of (-i) to refer to the female, as shown in the table
below (Table Il). The form used for the plural is slightly different from that used in MSA.
In MSA, plural is referred to by ha:?ula:? < :N 3 > ‘this.P,’ whereas in KA, it is hadawl <
Jsda > ‘this.P’ or hadawlak < 4Y 4is > ‘that.P.’

Table Il: Demonstratives in Kuwaiti Arabic

Demonstrative Proximity (close = this) Proximity (distant = that)
Singular, male hada \x» hada:k &
Singular, female hadi:s» hadi:lfzs»
Plural (male & female) hadawl d s>» hadawlak &Y s

In addition to these forms usually used to refer to animate or inanimate ob-
jects with some gender reference, there is the shorter form ha <= >, which
is used to indicate deictic reference without reference to gender, as shown

in the following example:
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ba-safir ‘?asba:nja ha-[[ahar
FUT-1s.travel  Spain this-the-month
‘I will travel to Spain this month’

Closely related to the demonstrative construction is the presentative construction that
also uses a clitic ha- < = >. The difference between the two is that the presentative
is directed to the second person only and has three main forms ha:k < s > for the
singular male addressee, ha:f < g > for the singular feminine, and hatkum < ‘ﬁu
> for the plural, which is then followed by the object being presented, as shown in the
following example:

@)
ha:-kum I-kita:b
PRST-2P DEF-book
‘Here you have the book’ or ‘Here! Take the book.’

Presentative ha- is also found in MSA. What is different is the use of kA- <s >in a pre-
sentative construction in KA. This construction may be related to the existential 7aku <
1> discussed in the next paragraph. Additionally, ka:- is not limited to the 2" person
but may be used with the 1t and 3 person:

(8)
ka:-hu: |-kta:b
PRS-3SM DEF-book

‘Here is the book’ or ‘Here you have the book’

ka:-ni: jin.t
PRS-1S came.1S
‘Here! | came’

The existential construction in Arabic is usually headed by a locative preposition fi: < 4
> ‘in’ with third-person singular agreement fi:h < «5 > ‘there is’. In KA, another form may
be used which is ?aku: < 1> ‘there is...". For example:
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?aku: far taht -siri:r
EXT mouse under the-bed
‘There is a mouse under the bed’

The form ?aku: < ,sT>is commonly used with the negative particle ma: < . > as in ma:-
ku: fay < s su > There is nothing’ or with the interrogative particle [- as in fa-ku:? <
§ e > ‘What's there?’ or ‘What’s wrong?’

Also, distinctive of Kuwaiti Arabic is the use of ma:l to indicate possession. It is usually
used as an adjective following the word expressed as possessed by the subject and
showing gender, number, and person agreement with the subject. Al-Qenaie'” ob-
serves that when the possessed object is singular masculine, the form ma:/ < Ju > is
used, and when it is singular feminine, the form ma:lat- < -J.. > is used and a plural
form malu:t < = ,L > is used when the possessed object is plural regardless of its gen-
der, as shown in the following examples:

(11) Possessed singular

a. l-qalam ma:l-ha:
the-pen.SM POS.SM-her
‘Her pen’

b. I-lifbah ma:lt-ah
the-toy.SF POS.SF-his
‘His toy’

(12) Possessed Plural

I-?alfa:b malu:t-ah
the-toys.p POS.P-his
‘His toys’

Finally, one of the main features that differentiates an Arabic variety from another re-
gionally and from MSA is the choice of functional verbs that indicates aspectual or
modal functions in the sentence. These verbs include those expressing will and desire
or verbs such as do and make. For example, in MSA juri:d < ., >, jawaddu < 53 >,
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and jabyi: < ;> can all be used to mean ‘he wants’ as a verb of will and desire, but
in KA, the verb used is always jabi: < . > which is shortened from jabyi: by omitting
the consonant (y).

In other closely related Gulf dialects, the same verb is used with slight phonological
changes that help listeners to differentiate one dialect from another, for example; in the
Emirates, it is pronounced as jiba: < L, >('®, in Bahraini Arabic jabbi < _: > with gemi-
nated /b/, in Hijazi Arabic, it may be ji5a <L > orjabya< s.,>.In Omani Arabic, they
use the participle form of jabyi:, which is baiyi: < z\ > or its alternative bazja'® ‘want-
ing’. Other dialects would use different forms altbgether, such as widd < s, > and its
variant bidd < ., > that are used in the Levantine dialects or jri:d < . , > used in some
Iraqi and Gulf dialects.

The functional verb do in MSA is either derived from the root v£§L < Je >, Vsne < o>
or VeML < e >. In KA, the verb used to indicate the functional sense of oo is derived
from a completely different root Vswd < (s ,. >, which means ‘fix’ or ‘align’ in Arabic. Oth-
er dialects use different roots, such as fimil < J.s > ‘work’ as in Egyptian or da:r< ,l> >
‘turn or go round’ as in Moroccan with perfective and participle forms. These verbs are
essential indicators of ADs.

2.4. Distinctive Kuwaiti Vocabulary and Lexical ltems

Several lexical items are distinctive to KA or shared by KA with other Gulf Arabic dia-
lects. These words are highly frequent as evident from the data collected in this study
(discussed in Section 4). These words are either adverbs, intensifiers, or answer parti-
cles. They can be simple words or even phrases. We will discuss those that are highly
frequent and clearly distinctive of KA.

The first group are adverbs, which are either temporal adverbs such as ?alhi:n < ;&
> ‘now’, hazzah <>~ > ‘moment,’ and ba:tfir < ,~\ > ‘tomorrow,’ locatives hadir < ,.=
> ‘under’ and si:dah < ... > ‘straight ahead’ and adverbs of manner, such as zain <
o> ‘well” and killif < st > ‘at all,” which are very frequent in KA data. Second, KA
uses a small number of distinct intensifiers, such as Aadd < i~ > ‘extremely,” wajid <
4y > ‘alot,” and heil < |~ > ‘intensively.’ Out of these three words, only hiadd shows
agreement with the subject:

(13) had-ha: fad3zi:bah

extreme-2SF amazing.F

‘She’s so amazing’
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(14) wa:jid hilwah ha-I-iynija
a lot beautiful this-the-song
‘This song is so beautiful’

(15) nafnu:f-ha: heil 0%ajjid3
dress-her intensive tight
‘Her dress is so tight’

Second, answering in affirmation in Arabic is achieved using particles such as 7i: < |
>, nafam< .~ >, bla:< ,>and ?7ad3al < J=1 > meaning ‘yes.’ In KA, these forms
are used in addition to another distinctive form, which is ?imbala: < 3. > . Furthermore,
‘?ad3al has another form as shown in the following example:

(16)
- killi-na: bi-nru:h I- hadi:qa
All-us FUT-1P.go the-garden
‘we are all going to the garden’
- Sayal b-aru:h masa:-kum
AFF FUT-1S.GO with-you

‘Then | will go with you’

’

Finally, some of the most frequent words found in the dataset include ham < . > “also,
xwf < s> ‘good’—which is a borrowed word — and killif < J.Js > ‘not at all,” which is
a phrase used either as negation or intensifier.

These are the main phonological, morphological, syntactic, and lexical features and
elements that help distinguish KA from MSA or from other AD. These features are at-
tested in the written data and should be incorporated into any morphological analyzer
that aims at analyzing written KA. These features were collected to design the KA-spe-
cific extension for MADAMIRA®® morphological analyzer, as shall be explained in the
following methodology section. 3. Methodology

3.1. Designing the morphological analyzer for KA

In this research, we aimed at developing a morphological analyzer that can account
for written KA data. Considering that KA data is not clearly distinguishable from MSA,
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especially in the written form, we aimed at expanding a morphological analyzer that
was built for MSA to cover KA. The main motivation behind working on expanding an
existing morphological analyzer, rather than creating a new one from scratch, is the
assumption that first, KA shares many vocabulary and morphological and orthographic
features with MSA, and second, most users tend to code-switch between MSA and KA
which is a diglossic situation.®” The choice was set on the Morphological Analysis and
Disambiguation tool of Arabic (MADAMIRA) to accommodate entries of KA text and
provide a linguistic analysis for them. MADAMIRA is an Arabic morphological analyser
that uses natural language processing (NLP) techniques to analyse, and segment giv-
en Arabic text into its constituent morphemes. The main goal of MADAMIRA is to pro-
vide an accurate analysis of Arabic text, including its diacritics, stem, and affixes. This
information is crucial for many NLP tasks as it can help to disambiguate the meaning
of words and improve the accuracy of tasks like machine translation, part-of-speech
tagging, and named entity recognition.

The following is an explanation of how MADAMIRA works:

1. Tokenization: The input text is tokenized, which means that it is divided into individ-
ual words or tokens.

2. Diacritisation: The tokens are diacritised by adding the unwritten short vowels. This
step is necessary because Arabic text is typically written without short vowels, mak-
ing it difficult to analyse the text accurately.

3. Lemmatisation: Each token is lemmatised, which means that it is reduced to its root
form. For example, the word ktb < _zs > (books) is reduced to its root ktAb < s >
(book).

4. Morphological analysis: The lemmatised tokens are analysed morphologically to de-
termine their stem, root, and affixes. This involves applying various morphological
rules and patterns to the tokens to identify their parts of speech, verb conjugation,
and noun declension.

5. Disambiguation: Finally, the output of the morphological analysis is disambiguated
to resolve any ambiguity that may arise from the complex nature of the Arabic lan-
guage. This involves selecting the most likely interpretation of each token based on
its context.

Morphological analysis is a crucial stage for most text processing applications. It pro-
vides syntactic tags, missing diacritics, tokens, and other elements, for the input text
preparing it for further process. MADAMIRA is a toolkit designed to provide such lin-
guistic information. What sets MADAMIRA apart from similar tools is that it takes word
context into account, which makes the generated analysis more accurate.
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For the purpose of this study, approximately 100,000 location-specific tweets were col-
lected using Twitter API. Only tweets originating from Kuwait were collected. To limit the
search to Kuwaiti users, a set of common hashtags was used in the search, specifically
those related to Kuwaiti parliament elections such as <# |~ -3, - > ‘'marzouq_leave’.
Those we believe are not of interest to non-Kuwaiti people in Kuwait.?? The period of
the search was January 2019. The following steps followed the data collection process.

3.2. Pre-processing Data

Pre-processing the data is an essential step that needs to be carried out before the
application of any morphological analysis. Textual data — especially that in social me-
dia — includes unnecessary information, such as emojis, URLs, contact details, and so
forth. Those non-linguistic instances need to be removed initially.

3.3. Dealing with Variation

This involves converting the Arabic text into standard form with the least variation. This
is done by unifying characters that have similar shapes but different Unicode value
depending on their position in the word (such as hamza letter, ya:, and ta: marbuta).
Moreover, it is observed that social media users typically use repeated letters to ex-
press exaggeration about something. Take the examples: < .ss550>~ > ‘extremely’ and <
iy > ‘a lot.” These words should be restored to their original form by deleting repeat-
ed letters. In order to pre-process the text and unify the orthographic representation, a
program was written in Python.

KA does not have a standard orthography system. The lack of orthographic guidelines
results in variation in the written text. Also, we do not expect all writers to master Arabic
writing rules, especially the hamza rules known to be complex. To control these types
of variations, we added some rules that allow certain variations in letters. Examples of
these rules are:

(1) Gliding hamza: e.g., [qAH]®®) < g6 > [gAYl] < L6 >/ [fA}dp] <swt > - [fAydp] <
[t

(2) Deleting the word final hamza e.g., [$ay’] < > = [$ay] < & >

(8) Substitutions between different forms of hamza e.g., [ymtl}] < e, > = [ymtl >] <
S”W >

3.4. Expanding MADAMIRA

The expansion involved enriching the analyzer with the necessary dictionary of or-

thographic, morphological, syntactic, and lexical items representative of KA. These
were generalizations based first on our linguistic judgments as specialists of the Arabic
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language and natural speakers of KA, and second, on a thorough examination of the
errors from running the original MADAMIRA on the tweets. An initial re-examination
of errors from the first run showed a number of unprocessed data that repeatedly ap-
peared within KA tweets; these errors were not mere spelling mistakes but appear to
be written commonalities that may raise to the level of conventions amongst KA Twitter
users, which we discuss in detail in the results (Section 4).

Furthermore, MADAMIRA requires a SAMA style set of prefix, stem, and suffix dictio-
naries. SAMA®4 (Standard Arabic Morphological Analyzer) is a software tool for the
morphological analysis of Standard Arabic. In our current project, we worked on ex-
panding the coverage of SAMA dictionaries to include KA nominal and verbal prefixes
and suffixes. That is because KA hosts some extra prefixes and suffixes, as discussed
earlier in Section (3).

Moreover, a total of 3600 KA lemmas were added to the dictionary along with their
MSA equivalents.®® The KA lemmas were collected from two sources. The first source
is the encyclopedia of Kuwaiti dialect®®, from which we extracted 3400 words. The
second resource is Twitter®”; we collected many tweets that were posted from Kuwait,
and then we created a Python script that works on extracting words and listing them
according to the number of times they appear in the extracted tweets. After removing
functional words and MSA words, 200 Kuwaiti words with high occurrence rates were
extracted and added to the SAMA stem dictionary®® (see Table Il below for the most
frequent words). In addition to the KA lemmas, we added some compound words to
the lexicon.

Table Ill: Most frequent KA words from Twitter.

item | count | item | count item | count item | count item | count item | count
! 2091 J 1710 o> | 1580 oo 1376 ‘:pl 1251 Blo> 1040
b 2070 | o4 1703 wiZ | 1568 o 55l 1367 e 1250 | <y & | 1006
L 1987 | s 1699 Ly | 1567 KipRw 1349 Coals 1247 | uiliws 986
- 1877 o 1698 SL | 1561 olis 1337 Jlay 1230 | og0di 985
b | 1876 ups | 1656 o~ | 1558 S| 1323 Au | 1187 | Gage | 981
sl 1861 | ol 1650 | 1534 ) 1315 g 1179 S 978
cos | 1740 | 1627 Jds | 1524 S| 1809 M= | 1168 | | 977
PR 1738 plr 1618 ) 1496 Q}:’ 1297 _,al 1103 ade 965
e 1738 o 1608 caag | 1465 v 1254 Y 1101 S 943
Y 1719 | Sy 1598 e | 1425 S 1251 @yl 1045 | ki 937

Multiple levels of quality checks were performed on the output of each step in the
creation process to improve the coverage of the extended analyzer. The steps of the
methodology are summarized in the following figure:
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Figure 1: Methodology in steps
4. Results and Discussion

The expanded version of MADAMIRA — which we call MADAMIRA-KA — was tested
by analyzing a total of 100,000 tweets written in KA. The raw data of the tweets were
retrieved using Twitter Premium APl in JSON format. The query used to retrieve the
data from the API was based on keywords, hashtags, and account name mentions.

The original version of MADAMIRA failed to produce an analysis for 29.9% of the
words. We tested the expanded version MADAMIRA-KA with the same data and fol-
lowed this with many rounds of quality checks and error analysis to determine the gaps
in the system and the areas of weakness. After several modifications to the analyzer,
with several reruns, words with no-analysis dropped to only 11.3% of total words. This
is a substantial improvement in data analysis.

Following the initial test of the original MADAMIRA on KA data, many modifications had
to be added to the tool, which resulted in the modified version. These modifications
included the addition of several phonological, morphological, and lexical elements dis-
tinctive of KA, which we discussed earlier in Section 2. In the written data, we needed
to address the following cases by adding them as rules to the analyzer:

(1) Words including the grapheme [k] < 4> may be substituted by the following graph-
emes [J] <z >or [j] <z >, especially if it was the feminine singular 3" person pro-
noun such as in the following examples: [kib] < _Js > =[JIb] < _l> > ‘dog,’ [qImK]
< els>=[gimd] < k> ‘your pen,’ and [Endk] < sue > =[EndJ] < ghe > ‘you
have.’ ()?7??



)

@)
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Words that include the grapheme [y] < > instead of [j] < > such as [yAkm] < ~SL
> ‘he came to you'’ instead of [JAkm] < .sl- > or [yry$] < . > ‘groats’instead of
liry$] < 2 >.

Words that are pronounced with [g] instead of [q] are written with the letter [q] <
&> such as [glb] < s> ‘heart’ or [sAq] < s> ‘leg’, whereas words that are pro-
nounced with [j] are found written with the letter [j] < ¢>instead of [q] < 3>such as
[[dAmM] < pla- > in front of” or [jAbI] < LL- > ‘faced.’

Words that have the grapheme [D] < 5> in MSA are usually substituted by [Z] < &
> instead, such as [ZAbT] < L& > ‘officer’ and [ZfdE] < g > ‘frog.’

Instances of vowel epenthesis in KA tend to appear with an additional grapheme
[A] <> at the beginning of the word, such as with the following examples from our
data: [ASxIh] < aso> ‘goat’ and [AHTbh] < «L~I> ‘brick.’

Instances of hamza deletion include deletion of hamza that is part of the definitive
particle [Al] < Ji> such as in the following example: [$HIAt Ibywt] < & o <dui >
‘what lovely houses!” They also happen with imperatives such as [drswA] < |5 ,s
> ‘study you all’ [IEbwA] < 1,..J > ‘play you all’ instead of how it is written in MSA <

pond) = | g3l >

Pronouns that have a different written form when compared to MSA such as indi-
cated in the following table:

Table IV: Personal pronouns and demonstratives as spelled in written KA

Pronoun Syllable structure Spelling

1st person, singular / ?a:-na/ [AnA] ui
1t person, plural /?ih-na/ [AhnA] L1
2" person, plural /?in-taw/ [Antw] i
3 person, singular, masculine /?u-hu/ [Ahw] ,al
3 person, singular, feminine /?i-hi/ [Ahy] _al
3 person, plural /?u-hum/ [Ahm] sl
Demonstrative, singular, male, distant /ha-0a:k/ [h*AK] )i
Demonstrative, singular, female, close /ha:-0i/ [h*y] sds
Demonstrative, singular, female, distant /ha-0iyf/ [h*yJ] da
Demonstrative, plural (male & female), close | /ha-Ou:l/ [h*wl] Jsia
Demonstrative, plural (male & female), dis- | /ha-Ou:-la:k/ [h*WIAK] £Y s
tant

/ha-0i:-la:k/ [h*ylAK] s
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The final step was to manually inspect the analyzer’s output to find out the main factors
for not producing an analysis for the remaining words. We can categorize the non-an-
alyzed words to the following points:

1-  Non-Arabic words, such as: [AwnlAyn] < .31 > ‘on line,” [IAyK] < <Ly > ‘like,’ [Iwk]
< 84> ‘look,” and [Awky] < S > ‘OK’)

2- Noncovered KA words, such as: [xrbwTp] < i, = >, [mzhbaP] < ia; >
3- Pause fillers: [AAAAh] <.lill >, [hmmmm] < oo >.

4- Named entities such as proper names: [saEdyap mfrH] < - i L. > and places
[Hwly] < J s>

5-  Words from other dialects such as the Egyptian word [buS] < - > ‘look.’
6- Mis-spelt words (typo or KA writing system) < cllzes > < cllls >

As for the first point, these words can be added separately to the analyzer as borrowed
words into MSA and not just for KA. The second point can instantly be improved by
adding more Kuwaiti lemmas to the KA dictionary that have not yet been included.
Pause-fillers need to be introduced as a separate linguistic class of words that are not
included in the typical MSA or KA dictionaries. Furthermore, the problem of the proper
names can be solved by adding a dictionary of named entities. For this work, Arabic
Named Entity Gazetteer® was used to extract proper names and introduce them as
Nprop within the SAMA dictionary. The final point is a positive output because we in-
tended for the analyzer to analyze only KA data, alongside MSA.

The expanded version of MADAMIRA has shown substantial results in processing Ku-
waiti tweets.®" Furthermore, the results have shown that KA has written conventions
‘unconsciously’ standardized amongst KA users. It relies heavily on the conventions of
written MSA with some additional features discussed above. Furthermore, enriching
the morphological analyzer with 3600 KA lemmas and 200 of the most frequent KA
vocabulary items has proven to be important in the successful function of the analyzer.
Finally, in relation to other morphological analyzers for dialectal Arabic (DA), this an-
alyzer certainly fills a gap in the field since it is the first of its kind dedicated to KA, an
Arabic dialect notably distinct from other dialects.

5. Conclusion

The current study presented a detailed linguistic description of written Kuwaiti Ara-
bic. The characteristics of KA were extracted from examining more than 100,000 Ku-
waiti tweets and finding consistencies in the way KA users reflected their dialect. This
showed that there are many characteristics on every linguistic level that can set KA
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apart from other Arabic dialects. Despite that the users appear to adhere to MSA or-
thographic conventions, there are some areas where KA stands out, especially in the
use of the connective hamza, choice of consonants, and the vocabulary used.

Another critical contribution of this study is the extension and improvement of a mor-
phological analyzer dedicated to KA texts. MADAMIRA-KA achieved excellent results
in the analysis of KA data. The improvement is owed greatly to the incorporation be-
tween linguistic description and computational programming. Without the linguistically
described input, many of the results would have come across as unanalyzed errors.
We anticipate that the expanded analyzer will be a useful tool in developing most NLP
applications for KA. For example, a morphological analyzer is necessary for machine
translation, especially one that can translate different varieties of Arabic in addition to
MSA. Other applications include part of speech tagging, sentiment analysis, informa-
tion retrieval, and speech recognition systems. All these applications can be signifi-
cantly improved once they are capable of analysing KA as well as MSA.
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Change in Verbal Systems: Issues on Explanation. (2006), p. 75.], [Persson, Maria, “The Role of
the b-prefix in Gulf Arabic Dialects as a Marker of Future, Intent and/or Irrealis”. Journal of Arabic
and Islamic Studies 8, (2008), p. 26.], [Rets®, Jan, “The bi-imperfect once again: Typological
and diachronic perspectives”. In Lutz Edzard and John Huehnergard (eds.) Proceedings of the
Oslo-Austin Workshop in Semitic Linguistics. (2014), pp. 64], [Davey, Richard J, Coastal Dhofart
Arabic: A sketch grammar. (2016), p250], [Jarad, Nabil Ismail, “Grammaticalization in Emirati
Arabic”. Arabica, 64, (2017), p. 750], [Lentin, Jérdbme, “The Levant”. In Clive Holes (ed.) Arabic
Historical Dialectology. (2018), p. 170], [Owens, Jonathan, “Dialects (speech communities), the
apparent past, and grammaticalization: Towards an understanding of the history of Arabic”. In
Clive Holes, ed., Arabic Historical Dialectology. (2018), pp. 206] and [Bettega, Simone. Tense,
Modality and Aspect in Omani Arabic. (2019). P. 139].

Al-Qenai. Kuwaiti Arabic, p.106.

As noted by an anonymous reviewer, In Emirati Arabic it may either by yiba, yabi, or yibga, see
[Leung, T, D. Ntelitheos, and M. Al Kaabi. Emirati Arabic: A comprehensive grammar. (2020),
p227]. Also see [Qafisheh, H, A Short Reference Grammar of Gulf Arabic. (1977)] for examples
of other Gulf Arabic dialects.

From personal communication with Assistant professor of Linguistics and a native speaker of
Omani Dr Suaad Ambu-Saidi.

MADAMIRA is a state-of-the-art tool that produces a rich output. The tool produces a list of
analyses for each word in each sentence. The analysis ranking component then scores each
word analysis list based on how well each analysis agrees with the model predictions and
then sorts the analyses based on that score. A non-commercial license of MADAMIRA is freely
available at: www.innovation.columbia.edu/technologies/CU14012.

Alruwayeh. Diglossic Code-switching in Kuwaiti Newspapers. PhD diss. (2016).

The set of hashtags used can be shared publicly upon request from the authors.
As indicated in endnote 3, in this methodology section, we use the Buckwalter transliteration
system to show how exactly these words are added to the analyser. The Latin letters are put
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between square brackets [ ], and Arabic equivalent between less and grater than signs < >.

(24) SAMA is an updated version of Buckwalter Arabic Morphological Analyzer (BAMA). SAMA
analyzes each Arabic word token by providing all possible prefix-stem-suffix segmentations
and lists all possible annotation solutions, with the assignment of all diacritic marks, morpheme
boundaries, and all Part-of-Speech (POS) tags. The choice is then left to users to select the most
appropriate annotation among the generated output. Accessing this tool is exclusively available
to LDC members through this link: https://catalog.ldc.upenn.edu/LDC2010LO01.

(25) The set of lemmas extracted for the purpose of this study can be publicly provided by the authors
upon request.

(26) Al-Rashed. Encyclopaedia of KA.

(27) We thank Dr. Salah Alnajim for providing us with the data (tweets) needed to evaluate the
developed tool.

(28) Here is an example for mapping verb .2, ¢ J. ‘carry’

;- $Al

5 SAIL1

SAI SAI PV carried

Syl Syl IV_no-Pref-I carry

Syl Syl IV_need-Pref-| carry
AnSAI Ain$Al  PV_Pass be carried

(29) https://developer.twitter.com/en/premium-apis

(30) Arabic Named Entity Gazetteer is an Arabic "fine-grained" gazetteer that was automatically
compiled from the Arabic Wikipedia [Alotaibi and Lee, “Automatically Developing a Fine-grained
Arabic Named Entity Corpus and Gazetteer by Utilizing Wikipedia”, in Proceedings of the Sixth
International Joint Conference on Natural Language Processing (2013), pp. 392-400].

(31) MADAMIRA-KA was applied to other projects conducted by the authors on other sets of KA
tweets with great results in processing KA data (see [Alsharhan and Alotaibi, “The Development
of Efficient Transcription System for Kuwaiti Broadcast news and conversational speech”, Arab
Journal for the Humanities, 2021, p 333]).
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