On the Phonological Rules in Two Dialects of Arabic: 
A Comparative Account
Abstract 

The present study is an attempt to describe and analyze some phonological processes in Lebanese Arabic (LA). The hypothesis is that some consonantal sounds in Standard Arabic (SA) have a different pronunciation in LA, although these sounds are written in the same way in the two languages in question. To pursuit the goal of this study, 160 linguistic expressions including words, phrases and sentences mostly relevant to the lyrics and Lebanon TV programs were extracted from a variety of sources such as audio-visual and electronic ones. At first the words which were assumed to be produced differently were selected from the songs and then they were compared to their original texts available on the websites of the related lyrics. Thereafter, the consonant(s) under change in LA dialect were compared to their SA counterparts for further phonological analyses. At last, by analyzing data within the framework of generative phonology, it was concluded that the sounds which are respectively written as [ق], [ث], [ذ] and [ج] in the two languages, are phonetically produced as [q], [θ], [ð] and [ʤ] in SA but as [?], [t], [d], and [ӡ] in LA. In other words, from among the 4 phonological rules (assimilation; dissimilation; insertion; deletion), the most frequently used rule was related to dissimilation.   
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1. Introduction

One of the branches of Semitic languages is Arabic which is spoken in 25 countries within the areas of the Middle East as well as North Africa. The standard variety of Arabic is used in books, by school teachers, in education, in the Holy Koran, by poets, by writers as well as in formal settings, whereas its colloquial variety is frequently used by its native speakers in daily conversations and informal communications (Watson, 2002).

The term “Lebanon” is derived from the Semitic word “لبن” which refers to the white peaks of Lebanon Mountains. The capital of Lebanon is Beirut which is located on the Mediterranean coasts. The official language of Lebanon is Arabic; however, French is considered as the second official language of the country. Lebanon was the French colony until 1941, yet it became officially independent in 1943 (Hajij, 2017).    

From a phonetic perspective, Arabic vowels have been focused on much more than the consonants, although the two categories play a significant role in phonemic analyses. For example, the length of both consonants and vowels is phonemic and contrastive in a way that long vowels are twice as long as short vowels and geminated consonants are also longer than one single consonant (Chahal, 2003), in both cases of which the longer phonemes make the word meaning different. 
In this study, by adopting the generative phonology theory as the theoretical framework as well as selecting and investigating 160 linguistic expressions, the phonological processes through which SA consonantal phonemes are converted into LA phonetic representations have been examined in line with the 4 hypotheses which would be proposed later. The structure of the article is as follows. The first part, introduction, is allocated to a brief explanation of Arabic and Lebanese dialect. This part is in turn divided into 4 sub-parts: literature review, generative phonology theory, phonological processes, and research hypotheses. In section 2, the methodology of the present research is illustrated. Section 3 devotes to the findings tabulated in 3 separate tables. In section 4, the analysis of data is depicted, and the ultimate part, conclusion, at first reviews the major points of the study and then expresses the concluding remarks.    

1.1. Literature Review 

There are a large number of studies in examining Arabic phonetic system, mainly focusing on Arabic vowels, the most outstanding of which are as follows: Alharbi (1991); Almbark and Hellmuth (2015); Alotaibi and Meftah (2013); Al-Tamimi (2004); Brame (1971); Chahal (1999); El-Imam (1990); El-Imam (2003); Gouskova and Hall (2009); Khattab (2007); Khattab and Al-Tamimi (2008); Kiparsky (2002); Munro (1993); Nasr (1960); and Obrecht (1968).
The works mentioned above are among the studies which have paid due attention to Arabic in general and to its vowels system in particular. Indeed, each of the aforementioned works has examined the phonetic behavior of vowels in Arabic dialects from such perspectives as Optimality Theory, Auto-Segmental-Metrical Theory, and generative phonology. However, none of them have worked on consonants especially in LA with the exception of a few which merely focus on the germination of consonants. This has made the author motivated to investigate this category of sounds in order to verify her hypothesis which states that unlike consonants of SA, Arabic consonants in LA are not produced in the same way as they are written. This hypothesis gives rise to writing some phonological processes by which the phonetic forms of consonants change in some certain contexts. Hence, before examining the data, the generative phonology theory along with phonological processes will be introduced.   

1.2. Generative Phonology Theory


Generative linguists consider phonology as an important part of the grammar of any language. Generative phonology developed by Chomsky and Halle (1968) has been represented in a variety of theoretical models such as Auto-Segmental-Metrical Theory. In generative phonology, the smallest phonemic units are distinctive features which are in correspondence with independent and controllable elements in the perception and production of speech. Additionally, the relationship between phonemic level and phonetic level is defined by phonological rules; in other words, certain phonological rules in each language map the phonemic values to their phonetic counterparts. Therefore, phonetic and phonemic features are along two separate levels which convert to each other via phonological rules. Indeed, there is an intermediate level between phonemic level on the one hand and phonetic level on the other (Chomsky and Halle, 1986).  
1.3. Phonological Processes 

Malmkjar (2002:227) defines phonological process as the mechanisms during which phonological changes take place. Such changes are changes in the features of a phoneme, deletion, insertion or displacement of a phonological unit. Martinet (1995) believes that phonological changes are a set of effects which phonemes on a speech chain apply on their adjacent phonemes, under the impact of which it means they are context-dependent. According to Kenstowitcz (1994:6-8), two different representations need to be taken into account for phonological information. One is phonetic representation which shows how the production and realization of phonemic units take place in speech, and the other is the phonological representation which explains the subjective form of phonological units. Phonological representation is more subjective than phonetic representation.

Phonologists believe that it is the phonetic representation on the basis of which phonological units are recorded in memory. These two levels of representation are systematically relevant to phonological rules.

Phonological rules bring about “deletion”, “insertion”, or “change” in sounds in the specific phonetic contexts. Phonological rules relate the phonological representation of words to their phonetic representation, through which a feature changes or a sound is deleted, inserted, or converted, and sometimes two contrastive phonemes are neutralized. Indeed, the function of phonological rules is providing necessary phonetic information for the articulation of linguistic forms. Their function can be represented as follows:

Phonological Representation of a Word    
Phonological Rules               Phonetic Representation of a Word
In each phonological rule, it is essential for the change of phonetic unit; the way of change as well as the setting or certain phonetic context in which phonological changes occur to be represented (Meshkatoddini, 1992:161-163).

In what follows, the hypotheses around which the current article has been shaped are expressed.

1.4. Research Hypothesis


According to the major hypothesis in this study, there are some consonants in SA which the LA speakers produce in a way different from that of SA speakers’. These consonants are [q], [θ], [ʤ], and [ð] which are written as [ق], [ث], [ج] and [ذ] respectively in Arabic. Now, the minor hypotheses can be stated as follows:

1) All the sounds produced as [q] in SA are produced as [?] in LA.

2) All the sounds produced as [θ] in SA are produced as [t] in LA.

3) All the sounds produced as [ʤ] in SA are produced as [ӡ] in LA.

4) All the sounds produced as [ð] in SA are produced as [d] in LA.


Considering the 4 minor hypotheses mentioned above, we would first tabulate the place and manner of articulation as well as the voicing status of each sound in the Result Section, and then discuss the analyses.    
2. Method 

In the first phase of the present study, the words which contain such sounds as [ӡ], [t], [d], and [?] were listed. These words were supposed to have different written forms compared to their spoken forms. In the next step, the original text in which the true form of the words had been written was prepared. It should be noted that the words were collected from the LA songs as well as broadcast conversations on Lebanon TV shows which were all accessible in MP3 and MP4 formats in cyberspace.
Then, the texts of the lyrics were made from reputable websites—where both the written form of the song and its English translation were provided—and compared with the spoken form of the words. The number of the words was 160 of which 15 words were selected as samples in this article. After comparing the pronunciation of each word with the original text, the research hypothesis was formed, in line with which the relevant phonological rules were written down and analyzed.

3. Results  
Table (1) depicts the 4 consonants existing in SA, whereas Table (2) illustrates the consonants replacing the former ones in LA. It is worth mentioning that the 4 consonants which are tabulated in Table (1) not only are used in SA variety but they are also used in other varieties of Arabic; however, the distinction among different varieties of Arabic, regarding these consonants, refers to the spoken form and not the written form. In other words, the written forms of the sounds in all varieties of Arabic are identical, and what makes the varieties different from each other refers to their spoken forms; i.e. the way the words are pronounced. As Table (1) shows, 3 distinctive features of each sound has been represented:

Table 1. Phonetic features of consonants in SA
	 Sounds                  
	Place
	Voicing
	Manner

	[q]
	uvular
	Voiceless
	stop

	[θ]
	dental
	Voiceless
	fricative

	[ð]
	dental
	Voiced
	fricative

	[ʤ]
	post-alveolar
	voiced 
	affricate


According to Table (1), there are 2 sounds which are voiceless such as [q] and [θ] and 2 sounds which are voiced such as [ð] and [ʤ]. Additionally, there are 2 other sounds which are both dental and fricative; however, what makes them distinguished from each other is their voicing feature: [θ] and [ð] are different only due to their voicing status. The data containing these sounds are as follows:

a) qᴂlb (heart)
b) θᴂqi:l (heavy)

c) ðoq (taste; the imperative form)

d) ʤᴂmi:l (beautiful)

Before discussing the phonological processes through which the articulation of the words in (a)-(d) changes, we will consider Table (2) where the LA counterparts of the aforementioned sounds are illustrated:

Table 2. Phonetic features of consonants in LA

	Sounds
	Place
	Voice
	Manner

	[?]
	glottal
	voiceless
	stop

	[t]
	alveolar
	voiceless
	stop

	[d]
	alveolar
	voiced
	stop

	[ӡ]
	post-alveolar
	voiced
	fricative


As Table (2) depicts, there are two voiceless sounds and two voiced sounds as in Table (1). However, the number of stop sounds in Table (2) is more than that in Table (1). Regarding the manner of articulation, it seems that LA speakers have a tendency toward articulating stop sounds, comparing to SA speakers. Nevertheless, in terms of place, no such a distinction does exist. According to Table (1), SA speakers in producing the 4 aforementioned consonants tend to produce dental as well as post alveolar sounds, whereas LA speakers, according to Table (2), have such a tendency toward using alveolar and post-alveolar sounds. Regarding the first sounds in each table, it should be mentioned that both [q] and [?] are stops in terms of manner but the former is uvular and the latter is glottal in terms of place. Despite such a similarity in their manner of articulation as well as such a distinction in their place, it can be said that even in terms of place, the speakers of the two languages in question tend to use back consonants. Further distinctions relevant to the tables above would be exemplified in (1)- (12) as Table (3) illustrates:

Table 3. Articulation of some words in SA & LA
	NO.
	SA Pronunciation
	LA Pronunciation
	Arabic Written Form
	English Meaning

	1
	ʤᴂdi:d
	ӡᴂdi:d
	جدید
	new

	2
	qulu
	?ulu
	قولوا
	say 

	3
	θubi
	tubi
	ثوبي
	my clothing

	4
	؟aqəl
	؟a?əl
	عاقل
	wise

	5
	mᴂ؟qul
	mᴂ؟?ul
	معقول
	reasonable

	6
	θᴂqi:l
	tᴂ?i:l
	ثقیل
	heavy

	7
	rᴂfi:q
	rᴂfi:?
	رفيق
	friend

	8
	fᴂri:q
	fᴂri:?
	فريق
	team

	9
	qᴂlbi
	?ᴂlbi
	قلبي
	my heart

	10
	?ᴂʤmᴂl
	?ᴂӡmᴂl
	أجمل
	the most beautiful

	11
	bᴂrᴂmᴂʤ
	bᴂrᴂmᴂӡ
	برامج
	programs

	12
	xoð
	xod
	خذ
	take 


In the following section, the phonological processes via which such changes have taken place will be discussed. 
4. Discussion

In generative phonology, it is rules which are applied to describe phonological processes. These rules are either context sensitive rules or context free rules. The formalization for the former is as follows: A         B/X-Y, whereas the formalization for the latter is A            B (Alinezhad and Balam, 2016).  

 As discussed in the previous section, the speakers of the two languages in question have a variety of tendencies toward the production of the phonemes mentioned before. Such tendencies can be illustrated as the following phonological rules which in turn are considered as sub-sets of phonological processes.
Rule I. 

      [q]                                       [?] 

  uvular
       glottal

  plosive
      plosive  

 voiceless 
      voiceless 

Rule II. 

      [θ]                                    [t]

    inter-dental
dental-alveolar
   fricative

plosive
  voiceless 
voiceless
Rule III. 

       [ð]                                        [d]

   inter-dental
dental-alveolar
   fricative 
plosive

   voiced
voiced
Rule IV.

      [ʤ]                                           [ӡ]

   palatal
 post-alveolar
  affricate
    affricate
   voiced
     voiced
In Rule I, the only item which has gone under change is the place of articulation: [q] changes into [?]. It is worth noting that such a change takes place in any context; in other words, no particular condition is there for the change to happen. For instance, the words “qᴂlb”, “fᴂriq”, and “mᴂ؟qul” have the sound [q] in the initial, final, as well as middle positions respectively, and in all these 3 cases, [q] changes into [?] in the LA dialect.

In Rule II, the reverse has happened, that is the only item which has been retained is voicelessness. In other words, there are two features which have gone under change: place and manner of articulation. As far as the collected data is concerned, this rule is also a context free rule as no specific context is required for the change to occur.

As for Rule III, it should be said that the same story has taken place: both the place and the manner of articulation have changed while the voicing status has been stable. Given the data, it ought to be mentioned that no certain phonetic environment is needed for such a change to take place. Indeed, at least in all contexts from which the data were culled, the change has been observed. 
The last rule expresses only the place of articulation changes. It should be noted that these three characteristics—place, manner, voice—have been adopted from the online version of IPA chart (revised to 2018) in which the place of articulation for [ʤ] is mentioned as [palatal] whereas for the same sound in Native Phonetic Inventory for Arabic (NPIA), it is indicated as [post-alveolar]. If the latter is taken into account, it can be stated that this sound is the only sound which has gone under no change. However, relying on such an inventory mentioned above, it is worth arguing that the consonantal sound [ӡ] which exists in IPA is absent from the inventory. Therefore, it can be concluded that the sound [ʤ] in SA changes into [ӡ] which is irrelevant to Arabic Phonetic Alphabet (APA).

As Goldsmith (1995) states, a phonological rule refers to mapping two different levels of sounds representation, by which he means mapping between the underlying level and the surface level. Heyes (2009) also provides us with a definition as generalization about the ways a sound can be articulated in different conditions.
These rules which can roughly be classified into 4 types as mentioned in section 1.3., are yet again stated here: assimilation; dissimilation; insertion; deletion.

Now regarding the 4 types of phonological rules on the one hand and the features of each sound in Rules (I)-(IV) already mentioned on the other, it can be said that from among the 4 types of phonological processes, it is dissimilation which is merely used as (I)-(IV) illustrate. Such process, as Crystal (2003) and Modarresi Ghavami (2015) define, refers to a process in which one sound changes when adjacent to another sound in a way that the two sounds lose their primary similarity and become different such as changing voiceless sounds to their voiced counterparts in a specific phonetic condition, that is in adjacent to a certain sound, which shows the LA speakers’ tendency toward producing back consonants. As for other phonological rules, it should be said that “insertion” is frequently used by LA speakers, but as such process is related to vowels, no attention was paid to it in this article. Still another phonological process which was often observed while investigating data was “deletion”, mostly taking place in the final position of the words at least by the speakers of LA such as [qul] written as “قول” (meaning “say”) which is usually produced as [?ul] but sometimes as [?u] in casual speech or songs for the sake of rhyme. However, as focusing on this was beyond the scope of the hypotheses of the current research, it was not mentioned in the least.

According to the data in Table (3), it seems that where the sounds occur within a word has no effect on the LA version of its pronunciation since a sound like [q], written as “ق”, changes into [?] in the initial, middle and final positions of words as 2, 4, 5, 6, 7, and 8 reveal. This is also the case in 1, 10, and 11 as well, where [ج] in “جدید”, “أجمل”, and “برامج” with the phonetic form [ʤ] has changed into [ӡ].

It is worth mentioning that based on the data in (a)-(d) as well as those in Table (3), it can be concluded that not only the position of the sounds has no impact on such changes, but the grammatical category of the words is also ineffective, as 1 is an adjective whereas 11 is a noun.

5. Conclusion
The goal of this study was investigating the phonological processes through which some consonantal sounds in SA change into their LA counterparts. By comparing and contrasting 160 linguistic expressions including words, phrases and sentences which were extracted from electronic as well as audio-visual resources with their original written form on the one hand, and examining phonological processes within the framework of generative phonology theory on the other, it was concluded that there are 4 consonants in SA which are differently produced by the speakers of LA despite being written in an identical way. These consonants which are written as “ق”, “ث”, “ذ”, and “ج” in the two languages in question are respectively produced as [q], [θ], [ð], and [ʤ] in SA but as [?], [t], [d], and [ӡ] in LA. The investigation of phonological rules revealed that from among the 4 major types of phonological processes mentioned in the article, the only process which has been applied was dissimilation. Furthermore, the changes showed that the speakers of LA have more tendency toward using stop sounds than the speakers of SA have. Furthermore, the latter group members have such features as [+back] which make their production less difficult. Such distinctions between these two varieties of Arabic are most probably relevant to the geographical conditions as well as other factors such as the influence of the French language (Obegi, 1971).
References   

Alharbi, L. (1991). Formal analysis of intonation: the case of the Kuwaiti dialect of Arabic. Unpublished PhD thesis. Herriot-Watt University.  

Alinezhad, B. & Balam, F. (2016). Mabaaniy-e Vaj Shenasi (In Persian): Fundamentals of Phonology. Isfahan: University of Isfahan Publishing. 

Almbark, R. & Hellmuth, S. (2015). Acoustic analysis of the Syrian Arabic vowel system. Proceedings of the 18th ICPhS, Glasgow.

Alotaibi, Y. & Meftah, A. (2013). Review of distinctive phonetic features and the Arabic share in related modern research. Turkish Journal of Electronic Engineering & Computer Science, 21, 1426-1439.

Al-Tamimi, F. Y. (2004). An experimental phonetic study of intervocalic singleton and geminate sonorants in Jordanian Arabic. Al-Arabia. 

Brame, M. (1971). Stress in Arabic and generative phonology. Foundations of Language, 7, 556-591.

Chahal, D. (1999). A preliminary analysis of Lebanese Arabic intonation. Proceedings of the 1999 Conference of the Australian Linguistic Society.

Chahal, D. (2003). Phonetic cues to prominence in Arabic. Proc. 15th ICPhS, pp. 2067-70.

Chomsky, N. & Halle, M. (1989). Sound pattern of English. New York: Harpet & Row.

Crystal, D. (2003). A dictionary of linguistics and phonetics. 5th ed. Blackwell Publishing.

El-Imam, Y. (1990). Speech synthesis using partial syllables. Computer Speech and Language, 4, 203-229.

El-Imam, Y. A. (2003). Phonetization of Arabic: Rules and algorithms. Computer Speech and Language. Academic Press.

Goldsmith, J. A. (1995). The handbook of phonological theory. Ed. Blackwell Handbooks in Linguistics.

Gouskova, M. & Hall, N. (2009). Acoustics of epenthetic vowels in Lebanese Arabic. In S. Parker (Ed.), Phonological Argumentation: Essays on evidence and motivation, pp. 203-225. London: Equinox Publishing Ltd. 

Hajij (2017). Ashnayi baa keshvar-e lobnan (In Persian): Visiting Lebanon. An online article published in www.hajij.com.

Heyes, B. (2009). Introductory phonology. Blackwell Publishing.

Kenstowitcz, M. (1994). Phonology in generative grammar. Oxford: Blackwell.

Khattab,  Gh. & Al-Tamimi, J. (2008). Durational cues for gemination in Lebanese Arabic. Language and Linguistics, 22, 39-55.

Khattab, Gh. (2007). A phonetic study of gemination in Lebanese Arabic. Paper presented at the special session on ‘Arabic at the beginning of the 2nd millennium’ at the 16th ICPhS Saarbrucken, Germany: Universitaet des Saarlandes.

Kiparsky, P. (2002). Syllables and moras in Arabic. In The Optimal Syllable, ed. Caroline Ferry and Ruben van de Vijver. Cambridge: Cmbridge University Press.

Malmkjar, K. (2002). The Linguistics Encyclopedia. 2nd ed. New York: Taylor & Francis e-Library.

Martinet, A. (1995). Economie des changements phonetiques, Berne, Francke.

Meshkatoddini, M. (1992). Saaxt-e Aavaayi-e Zabaan (In Persian): Phonetic structure of language. 2nd ed. Mashhad: Ferdowsi University of Mashhad Publishing.

Modarresi Ghavami, G. (2015). Farhang-e Tosifi-e Avashenasi va Vajshenasi (In Persian): A descriptive dictionary of phonetics and phonology. Teheran: Elmi Publishing.

Munro, M. (1993). Productions of English vowels by native speakers of Arabic: acoustic measurements and accentedness ratings. Language and Speech, 36 (1), 39-66. 

Nasr, R. T. (1960). Phonemic length in Lebanese Arabic. Phonetica, 5, 209-211.

Obegi, M. (1971). The phonemic system of a Lebanese Arabic dialect. Published B.A. thesis. Simon Fraser University. April 1971.  

Obrecht, D. H. (1968). Effects of the second formant on the perception of velarization consonants in Arabic. Mouton: The Hague.

Watson, J. (2002). The phonology and morphology of Arabic. Oxford: Oxford University Press.

