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Abstract 

     This thesis focuses on phonological processes that result from 

phonology-morphology interaction in Abha Arabic, which is a variety spoken in the 

southwestern region of Saudi Arabia. The main motivations are providing an account 

of vowel processes in Abha Arabic and testing Stratal OT’s ability to account for vowel 

epenthesis, vowel lengthening, and vowel shortening.  

    The Stratal OT framework is put to the test to see if it can account for opacity, which 

proved to be problematic for different frameworks. It is established, with examples 

from Abha Arabic, that opaque processes that result from attaching affixes and 

morpheme interaction across word boundaries can be accounted for in the Stratal OT 

framework. 

     Accounting for the different behaviours of epenthetic vowels needs a framework 

with different levels. Repairing consonant clusters provided a rich source for the 

analysis because they are repaired in many different ways in the dialect under study. 

The position and the quality of the epenthetic vowel vary based on the level these 

clusters are repaired at. Stratal OT is able to make use of the different levels to account 

for the inconsistency in epenthetic vowels behaviour.  

     Moreover, two other vowel processes result after morphological operations take 

place, i.e. vowel lengthening and vowel shortening. Both processes take place after 

attaching different suffixes. In some cases, attaching two phonologically similar 

suffixes can either trigger a change in vowel length or not. The failure of the change in 

vowel length in the triggering environment is considered as an opaque interaction. 
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     Furthermore, some suffixes can change stems’ vowel quality, while other 

phonologically similar suffixes cannot do that. A framework with different levels, like 

Stratal OT, can explain that the effect of attaching affixes differs based on the level 

they are attached at. This conclusion supports the need for levels to account for opacity 

resulting from phonology-morphology interaction caused by attaching affixes at 

different levels.  
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Chapter 1. Introduction  

1.1. Introduction 

     Not until the beginning of the 19th century did the Arabic language get the attention 

of scholars (Al-Ani, 1970). Arabic belongs to the Semitic language family, and 

nowadays, it is spoken in 20 countries (Watson, 2002, p. 7). In each country, different 

regions use different dialects.  

     Abha Arabic (henceforth AA) is an Arabic dialect spoken in the southwestern region 

of Saudi Arabia known as ‘Asir region /ʕasiir/. This dialect is learned and acquired at 

home, and it is not used in education or formal situations. Modern Standard Arabic 

(MSA) is the dialect used in most TV programmes, the news, newspapers, formal 

situations and education.  

     This research focuses on the interleaved relationship between phonology and 

morphology components in AA. Many phonological phenomena investigated in this 

thesis show the effect of interaction between morphological components on 

phonological processes.  Phonological processes refer to the changes that the segments 

undergo in certain environments, and the main focus will be on vowel processes that 

result from this interaction, such as vowel epenthesis, vowel lengthening, and vowel 

shortening.   
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1.2. Abha Arabic 

1.2.1. Political details 

     Saudi Arabia is divided into 13 provinces, and four of these are located in the 

southwestern region of Saudi Arabia: ‘Asir, Al-Baḥa, Jazan, and Najran. Abha is the 

capital city in ‘Asir region, and it can be considered the administrative capital of the 

southern region of Saudi Arabia. The current governor of ‘Asir province is His Royal 

Highness Prince Turki bin Talal bin Abdul Aziz Al Saud who was appointed to this 

position on 27th December 2018.  

     It is suggested that AA does not represent a specific dialect with one geographical 

location; it is rather a mixture of different dialects. The justification for this suggestion 

is that Abha city, as the capital of ‘Asir province, has universities, specialized medical 

centres, and major governmental offices. This has led to local immigration from other 

areas in ‘Asir province to Abha city (Asiri, 2009, p. 23). Abha city has expanded over 

the years, and it started as a single village before it grew to become a large city. A 

weekly market every Tuesday in Abha city has been claimed to be the main reason for 

the area flourishing and in being considered as a centre of trade in that area (Al-Azraqi, 

1998, p. 14). As a result, Abha city developed and became the capital of ‘Asir province. 

1.2.2. Geographical details 

     ‘Asir region is located north of Yemen and south of Hijaz province in Saudi Arabia 

and is located in the Sarawaat heights. Sarawaat is a chain of mountains in the west of 

the Arabian Peninsula from ‘Aqaba in the north to Yemen in the south. ‘Asir region is 

a part of this chain (Al-Saud, Al-Anqari, & Al-Ajroush, 1989, p. 20). ‘Asir province 

covers a massive area that is over 81,671 square kilometres with around 15 cities and 
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villages (Asiri, 2009, p. 23). This province is divided into nine districts (Al-Saud et al., 

1989, p. 22).  

     Abha is located between latitudes 17° 50′ and 18° 20′ north and longitudes 43° 25′ 

and 43° 00′ east. The Khamiis Musheeṭ area is at the east border of Abha, and Emirate 

Bal-laḥmir is at the north border. Abha is bordered to the west by Bin- hashbal valley 

and Mḥaayil. Finally, the Emirate of Rijaal Alma‘ is at the west border (Al-Azraqi, 

1998, p. 13; Al-Saud et al., 1989, p. 84). 

1.2.3. Tribes and population 

     Different tribal groups form the population in Abha city, such as Banu-majed, 

Alkam, Rabieah wa Rufeidah, and Banu-malik tribe. Other different tribes migrated to 

Abha such as: Shahraan, Qaḥṭaan, Rijaal Alma‘, Rijaal Alhajar, Bal-laḥmir, and 

Bal-lasmir. Banu-majed was the first tribe to settle in Abha among the other ‘Asir tribes 

(Al-Azraqi, 1998; Alqahtani, 2015; Nakshabandi, 1988; Shakir, 1981). Many tribes 

were united to form the ‘Asir tribe, and this is where many researchers believe the name 

of the area came from. To trace the origin of these tribes is difficult due to the migration 

and intermarriages (Al-Saud et al., 1989). 

     Based on the General Authority of Statistics report (2016, p. 50), the population of 

‘Asir province is around 2,164,172. Abha’s population in 1989 was around 115,000 

(including rural people, townspeople, and Bedouins) living in 392 villages and 

settlements that belong to this district (Al-Saud et al., 1989, p. 84), and in 2010, the 

population in Abha had doubled to around 236,157 (Alqahtani, 2015, p. 25).  
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1.2.4. Historical background 

     Before Islam spread, historians and geographers ignored ‘Asir province in their 

writings about Arab countries, and in this pre-Islamic era, ‘Asir was not organized as a 

political state. It was rather ruled by different tribes. Then this area was influenced by 

different political forces. After Islam, there was a division between ‘Tahamat 

al-Yaman’ and ‘Tahamat ‘Asir’; then, people of the area adopted Islam, and the area 

came under the Islamic state (Al-Saud et al., 1989, p. 20). 1 

     Many parts of ‘Asir were under the Ottoman occupation in the period from 1873 

until they were defeated in 1918 (Asiri, 2009, p. 26). The Ottoman Empire expanded 

to include ‘Asir, and Abha was considered as the capital of this province. This province 

was divided into six districts: Al-Namas, Ghamid, Rijaal Alma‘, Muḥayil, 

Al-Qunfudhah, and Sabia. During the Ottoman rule, there was conflict between 

different rulers, and this led to the movement to unite the Arabian Peninsula under the 

banner of Islam (Al-Saud et al., 1989, p. 42). 

     In 1923, ‘Asir became a part of the Kingdom of Saudi Arabia after King 

‘Abdul-‘Aziz ibn ‘Abdul-Rahman Al-Sa‘ud sent an army that entered ‘Asir with no 

resistance. Since then, this region has become an independent area of the Kingdom of 

Saudi Arabia (Al-Saud et al., 1989, p. 44).  

 

1 Tahamat ‘Asir referred to the area that was inhabited by the ‘Asir tribe. 
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     The name ‘Asir referred to an alliance between the different tribes that inhabited the 

Sarawaat heights; then, this name was used to cover the loyal areas to these tribes (Al-

Azraqi, 1998; Al-Saud et al., 1989). Therefore, it can be suggested that this name could 

be attributed to the four ‘Asiri tribes that live in that area. 

     However, other different suggestions for the source of the name ‘Asir were 

proposed. A chain of mountains that is a part of the Sarawaat mountains is called ‘Asir, 

and this could be the source of the name (Al-Azraqi, 1998; Al-Niʿmi, 1999). It was 

suggested that the name ‘Asir might be taken from the Arabic word for ‘harshness’ –

/ʕasiir/ – due to the harshness of the land (Al-Niʿmi, 1999; Alqahtani, 2015). The 

Arabic word ‘al-‘usr’ means difficulty, and this might refer to the difficulty of paths 

due to mountains in the area (Al-Saud et al., 1989). Abha city was named after a valley 

in that area, and no city was named Abha before 1242 (after Hejrah) (Al-Azraqi, 1998, 

p. 13). 

1.3. Previous studies of different dialects in Saudi Arabia 

     Prochazka (1988) studied 17 different Saudi dialects including ones from the 

southwestern region of Saudi Arabia. He divided the Saudi dialects into two groups: 

the first was Najdi and eastern dialects and the second was southern Hijaz and the 

Tihaamah dialect.  

1.3.1. Southwestern region of Saudi Arabia 

     Dialects of the southwestern region of Saudi Arabia did not get the attention that 

other dialects got, such as Najdi, Hijazi, and those of the northern and eastern regions. 
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However, some ‘Asiri dialects were the focus of different studies. Southwest dialects’ 

architectural terminology was collected by Prochazka (1978). The phonology and 

morphology of the Rijaal Alma‘ dialect (RAD) were also investigated by Asiri (2009). 

Rijaal Alma‘ province is located 45 kilometres west of Abha, and around 100,000 

speakers speak this dialect (Asiri, 2009, p. 21). 

     Not only were the dialects spoken in different geographical areas studied, but also 

those of different tribes in the southwestern region of Saudi Arabia were investigated 

in many aspects. The Shahraani dialect that is spoken in the southwestern region of 

Saudi Arabia was investigated by Al-Shahrani (1988), and he adopted the Generative 

Phonology framework in his research. He focused on the Kood dialect, which is one of 

Shahraani sub-tribes that live in Tandaḥa valley. This valley is located 15 kilometres 

from Khamiis Musheeṭ city in the ‘Asir region. Also, Tihaamat Bani Shihr, which is 

the dialect spoken in Waadi m-Giir, was investigated by Prochazka (1991). In addition 

to this, a sociolinguistic study was conducted on the Tihaami Qaḥṭaani dialect in the 

Tahaama area that is located in ‘Asir (Alqahtani, 2015). 

     Different aspects, such as the morphology, phonology, and syntax of the Abha 

dialect, were investigated. Nakshabandi (1988) provided a descriptive study of the 

morphological and phonological aspects of the Abha dialect. Al-Azraqi studied the 

syntax of the Abha dialect (Al-Azraqi, 1998); in addition to this, she examined verbs 

in the Abha dialect (Al-Azraqi, 2005). Al Malwi (2017) investigated the effects of age 

and gender on voice onset time (VOT) by Abha Arabic speakers. 

     However, no Stratal OT account has been conducted on any of these dialects. This 

is the first research that accounts for phonology and morphology of AA in any OT 
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framework, as the previous literature on AA was only descriptive (Al-Azraqi, 1998, 

2005; Nakshabandi, 1988). This research aims at tackling aspects of AA phonology 

and morphology that have never been explored before. 

1.3.2.  Other Saudi dialects 

     This section mentions some studies that focused on different dialects spoken in 

Saudi Arabia (apart from the dialects of the southwestern region that I discussed above). 

However, not all previous studies are mentioned in this section as this would be beyond 

the scope of this research. 

     Dialects of the western region of Saudi Arabia got the attention of linguists more 

than any other region in Saudi Arabia. Hijazi dialects (spoken in the western region of 

Saudi Arabia) were the focus of many linguists, such as Omar (1975) and Ingham 

(1971). Sieny (1978)  studied urban Hijazi syntax and Omar (1975) provided a basic 

course in urban Hijazi. Also, Bedouin Hijazi was examined by Al-Mozainy (1981). 

Bakalla (1979) studied the verbs in Makkan Arabic and focused on the phonological 

and morphological aspects, adopting an early generative, SPE, framework. Phonology 

and morphology interaction in Makkan Arabic in a rule-based framework has been 

provided by Abu-Mansour (1987, 1991), while Jarrah (1993) provided a non-linear 

analysis of Meccan and Madina Hijazi. A Stratal OT analysis of Makkan phonology 

and stress assignment has been discussed in literature (Kabrah, 2004, 2014), in addition 

to a Stratal OT account of syncope in Makkan Arabic (Kabrah, 2019). 

     Eastern region dialects were studied by Johnstone (1967b), and Feghali (2004) also 

studied Gulf dialects, which cover the eastern region of Saudi Arabia, in addition to the 
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Riyadh dialect. The Riyadh dialect’s intonation was investigated by Badawi (1965). 

Northeast and Najdi Arabic was covered by Ingham (1982). The Najdi dialect was 

investigated by Ingham (1994, 2010) and Abboud (1964, 1975, 1978, 1979). Johnstone 

(1967a) also studied the Arabic of ‘Anaiza. 

1.4. Objectives and research questions 

     In this thesis, the focus is on investigating the phonological changes in vowels that 

result from morphological operations, such as adding affixes and forming different verb 

aspects. A Stratal OT analysis will be put to the test in order to assess its ability to 

explain different vowel processes in AA, including vowel epenthesis, vowel 

lengthening, and vowel shortening. 

     Theories that deal with non-surface phonology morphology interactions can help in 

explaining that some phonological processes that surface from these interactions, 

although appearing to be arbitrary and behaving in an uninformed manner, follow a 

certain pattern. Speakers of a specific dialect acquire a set of constraints unconsciously, 

and sometimes it is difficult to explain why a certain change is applicable in one case 

but not in other cases, even though they exist in the same environment. This is known 

as opacity, which has been the weak spot of many theories as will be explained in 

chapter 2. The claim here is that Stratal OT is able to account for opacity via the 

introduction of intermediate levels that are not available in parallel theories.  

This research investigates the following questions: 

o What is the nature of each prefix and suffix? Is it C, V, CV, VC, or CVC?  
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o Is it possible to determine the shape of affixes from the phonological change 

resulting from adding them?  

o Does the attached affix trigger a phonological operation to repair any 

impermissible structures resulting from attaching these affixes?  

o At what level are these affixes attached? 

o Many words, like the verb /ʔiʃrab/ ‘drink! m.s.’, start with the glottal stop /ʔ/ 

followed by a vowel. Is this syllable added as a morphological operation (to 

mark the imperative), or a phonological operation triggered to repair 

impermissible onsets? 

o Can Stratal OT account for the different behaviour of epenthetic vowels that are 

triggered to solve three consonant clusters as they have different qualities and 

are inserted in different positions? 

o On what bases do we choose the position and the quality of the epenthetic 

vowel? And at which level are they inserted?  

o Can we account for some situations that were considered vowel syncope cases 

in literature as instances of delayed vowel epenthesis in AA? 

o Can phonological processes resulting from morphological operations help in 

deciding final vowel length? 

o What happens when two vowels belonging to different morphemes are 

adjacent? Are they both kept or is one of them deleted?  

o Is Stratal OT able to explain the occurrence of vowel shortening in one 

environment and the absence of it in another similar environment?   

o Can we differentiate between vowel processes that result from phonological 

operations and ones resulting from morphological operations?  
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1.5. Data collection and informants 

     This is a synchronic study, and the research methodology used in this thesis is 

qualitative, based on analysing recorded conversations. These conversations with the 

informants took place after explaining the aim of the research to them. Recording took 

place in Abha city, and different meetings with the informants took place during field 

trips to Abha city in March, April, and July 2016. These meetings took place at the 

participants’ houses in Abha city. 

     Data used in this thesis are extracted from recordings conducted by the researcher 

at family gatherings. Digital recorders were used to record these different meetings. 

Informants’ conversations were spontaneous for the most part in the data collection 

process. Some speakers were requested to read out loud a list of words and phrases 

prepared by the researcher and they were asked to use them in sentences to hear how 

they pronounce them in different phonological environments. These words and phrases 

contained different possible environments for different phonological processes, and the 

main focus was on whether a phonological process took place in this environment or 

not, such as simplifying complex onsets and codas, vowel insertion, vowel lengthening 

or vowel shortening. Apart from the list of words, conversations covered general topics, 

such as traditions, old family stories, cooking, weddings, make-up, etc.  

     The researcher used two digital recorders to avoid losing data in case one of the 

recorders stopped working, and they were located in different positions to ensure that 

conversations were recorded clearly. The model of the digital voice recorders was Sony 

ICD-UX533, and this choice was based on the fact that this recorder was chosen to be 

the top pick among eight other digital recorders due to quality and excellent recording 



chapter one 

11 

(Bellamy, 2015). All tracks were saved as MP3 files in a password-protected personal 

laptop, and they were analysed using ELAN software.  

     The observation was objective, and it was passive for the most part during the 

interviews, but it was active in some instances when the researcher asked the informants 

to pronounce certain words or phrases, and to form the perfective vs. imperfective or 

the singular vs. plural, etc. 2  

     28 informants participated in this research (21 females and seven males), and they 

were native speakers of the dialect under investigation. Informants were aged between 

73 and 18 and lived in Abha city. Both Asiri (2009) and Al-Jehani (1985) encountered 

difficulties with regard to recording female participants due to cultural reasons, and this 

can explain the imbalance between the number of female and male participants in this 

research. 

1.6. Thesis structure 

     This thesis is structured as follows. Chapter 1 is an introduction, and it deals with 

historical and geographical information about the dialect under study. It also mentions 

previous studies that investigated different Saudi dialects. In addition to this, the 

objectives of this investigation, the research questions, the data collection 

 

2 Objective observation of other participants as opposed to the subjective where the researchers observe 
themselves. In addition, passive observation indicates no intervention from the researcher whereas active 
observation means that the researcher guides the participants throughout the interview (Waafi, 2004, p. 
36). 
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methodology, and the significance of the study are covered in this chapter. It also 

provides an overview of the thesis structure.  

     Chapter 2 covers the influence of different theories on Stratal OT and looks at some 

limitations in these theories that motivated suggesting this version of OT to account for 

these limits. A theoretical review of different theories will be provided (including SPE, 

LPM, and different OT approaches). Chapters 3 and 4 are dedicated to explaining 

different morphological and phonological aspects of AA. However, only the aspects 

related to this study are explored as providing a detailed descriptive account of the 

dialect is beyond the scope of this research.  

     In chapter 5, a detailed account of the position and quality of vowel epenthesis is 

given. Environments motivating vowel epenthesis will be explored to decide if they 

have an effect on the position and quality of the epenthetic vowel. It will be also 

discussed that what has been considered as a case of vowel deletion in other Arabic 

dialects can be accounted for as a case of a delayed vowel insertion with the help of a 

multi-stratal theory, such as Stratal OT. Moreover, the shape of affixes and stems are 

explored in chapter 5.  

     In chapter 6, the nature of the final vowel in AA morphemes will be verified in order 

to decide if it is a short vowel that goes through a vowel lengthening process when it is 

not in a final position or if it is a long final vowel that is shortened word finally. 

Moreover, chapter 6 deals with vowel shortening in final CVVC syllables after 

attaching some suffixes, and the absence of vowel shortening after adding other 

suffixes will be accounted for. Finally, chapter 7 provides concluding remarks; in 

addition, further research topics are suggested.  
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1.7. Notational conventions  

     In this thesis, the International Phonetic Alphabet (IPA) is used. Two vowels, as in 

/baab/ ‘door’, indicate a long vowel, and double consonants, as in /madd/ ‘stretched’, 

indicate gemination. Underlined segments are epenthetic as in /ʔahil/ ‘family’. An 

asterisk * indicates an incorrect form, and in the OT framework, it indicates a constraint 

violation. Also, the symbol ‘!’ in glossing indicates an imperative verb, as in ‘drink!’, 

and a single quotation marks contain the meaning in English. The symbol ‘.’ indicates 

a syllable boundary, ‘-’ indicates morpheme boundaries, and ‘#’ marks word 

boundaries.3 A list of symbols is provided at the beginning of this thesis. Also, a list of 

the constraints used in this study is provided in the appendix. 

1.8. Conclusion   

     This chapter provided an overall look at the geographical, historical, and political 

aspects of the area where AA is spoken. In addition to this, an account of the previous 

studies on AA was given besides some previous studies conducted on different Saudi 

dialects. The significance of this study and the research questions have been discussed 

in addition to details on data collection methods and informants. The next chapter deals 

with the theoretical background, and it aims at comparing different frameworks to 

Stratal OT.

 

3 The symbol ‘-’ before an affix suggests that it is a suffix, as in the suffix -na, and after the affix, suggests 
that it is a prefix as in t-. 
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Chapter 2. Theoretical background 

2.1. Introduction 

     In this chapter, the focus is on explaining the relationship between Optimality 

Theory (OT) versions and pre-OT theories that motivated the proposition of the Stratal 

OT. Theories will be addressed in a historical order to show how models have 

developed to account for the limitations in previous theories. The claim here is that 

Stratal OT shows superiority when compared with other theories in accounting for 

opacity and in explaining phonological processes that result from the interaction with 

other components, such as morphology and syntax. This chapter will discuss the 

changing view from considering phonology and morphology as two separate fields to 

the understanding that they are interwoven in many aspects. 

     Before starting with the theoretical background, it would be more appropriate to 

begin by discussing the notion of opacity in §2.2, which will be discussed later in 

relation to different theories to see how they account for it. The rest of this chapter is 

organised as follows: §2.3 deals with pre-OT theories including Generative Phonology 

(SPE) and Lexical Phonology and Morphology (LPM). §2.4 and §2.5 give a theoretical 

background to different OT models (including Parallel OT, Sympathy Theory, 

Output/Output Correspondence, Harmonic Serialism, and Candidate Chain). §2.6 is 

dedicated to the Stratal OT approach, before §2.7 concludes and provides a comparison 

of different theories’ approaches to account for opacity. 
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2.2. Opacity vs. transparency  

     The notion of opacity was introduced by Kiparsky (1971, 1973) , and it is realised 

when some linguistic generalization is not true or apparent on the surface in that 

realization; so if a phonological process’s context or effect is not visible in the surface 

form, this causes opacity.  

(1) Opacity (Kiparsky, 1973, p. 79) 

A phonological rule P of the form A → B / C___D is opaque if there are surface 

structures with any of the following characteristics:  

1. instances of A in the environment C___D,  

2. instances of B derived by P that occur in environments other than C___D. 

     Opacity appears from the serial interaction between different cycles, and the main 

source of opacity is the interaction between different processes (Bermúdez-Otero, 

2003). However, those phonological processes that appear opaque are applied 

transparently in their own strata (Bermúdez-Otero, In preparation). 

     Opacity is a derivative that results from the interaction between different levels in a 

level-ordered OT, and this derivative is motivated by phonology-morphology 

interaction (Koontz-Garboden, 2001). Kiparsky  (1971, 1973) explains that rules have 

a functional relationship where one affects the application of another in specific 

environments, and this can be either a feeding or bleeding relationship. Feeding and 

bleeding refers to transparent rule ordering. 

     In a feeding order, rule A is applied first, which paves the way for rule B to be 

applied. An example from AA would be the case of adding a vowel word initially to 

repair the complex onset problem. This epenthetic vowel creates an onsetless syllable, 
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which is not permissible in Arabic. This feeds the rule of inserting the glottal stop /ʔ/ 

to fill the onset position as in the word /ʔiʤlis/ ‘have m.s. a seat!’. 

     Bleeding happens when rule A is applied, and this application prevents rule B from 

happening by blocking the environment in which rule B is applied at. An example from 

AA would be the case of adding a vowel initial suffix to a word ending with an 

impermissible coda. The vowel initial suffix will trigger resyllabification, which bleeds 

the vowel insertion rule found in /ʔakil/ ‘food’, as in /ʔaklah/ ‘his food’. 

     When rule A that creates the environment for rule B is applied after rule B, this 

results in rule B not being applied because the rules are in a counterfeeding order, which 

causes the underapplication of rule B. For example, vowel shortening takes place in AA 

if a consonant initial suffix is attached to a CVVC syllable as in /ɡaal~ɡul-t/ ‘he said~I 

said’. However, this rule underapplies if the environment is caused by other consonant 

initial suffixes as in /ʃaaf-na/ ‘he saw us’. This case of counterfeeding is detailed in 

chapter 6, and it will be accounted for by suggesting that the subject suffix -t is added 

at the stem level, and this is where the shortening happens. On the other hand, the object 

and the possessive suffixes are added at the word level, where no shortening is caused 

by the addition of the suffix -na. 

     When rule A that prevents the environment for rule B is applied after rule B, this 

results in rule B still being applied because the rules are in a counterbleeding order, 

which causes the overapplication of rule B. The surface form will show that rule B has 

been applied in an environment destroyed by A, but B is still applied because it was 

applied first (before destroying the triggering environment). An example of 

counterbleeding in AA is found in the case of glottal stop deletion that takes place when 
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it is a part of a complex onset or a complex coda. The stem /ʔkul/ contains an intolerable 

cluster because it contains a glottal stop. Adding a vowel final prefix, such as ji-, should 

allow resyllabifying the glottal stop instead of deleting it. The output is expected to be 

*/jiʔkul/; however, the glottal stop is deleted and the output form is /jaakul/ ‘he is 

eating’. The overapplication of the glottal stop deletion is detailed in chapter 5. 

     According to Bermúdez-Otero (In preparation, p. 5), opacity can be considered as 

either paradigmatic or non-paradigmatic. Paradigmatic opacity refers to the 

phonological process that is caused by a non-phonological (morphological or syntactic) 

process, such as the overapplication of diphthong raising in Canadian English in an 

environment that has been destroyed by a non-phonological process, such as adding the 

agentive -er (to a word like writer). Voiceless consonants trigger vowel raising, but in 

this case, flapping should have blocked the triggering environment for diphthong 

raising; yet, diphthong raising overapplies. Adding the morpheme -er creates flapping, 

which destroys the environment where the diphthong raising takes place when followed 

by a voiceless obstruent (Bermúdez-Otero, In preparation, p. 5).  

     On the other hand, the flapping in a word like vital can render the diphthong raising 

process opaque. This overapplication is considered as a type of a non-paradigmatic 

opacity because this process appears with no regard to the context (Bermúdez-Otero, 

In preparation). 

2.3. Pre-OT theories  

     According to Bermúdez-Otero (In preparation), Stratal OT is considered as the 

successor of several theories that it shares some features with, for example, the idea of 
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levels of representation that was used in Structuralism (Hockett, 1961). In addition to 

this, the cycle notion in SPE (Chomsky & Halle, 1968) was considered in Stratal OT. 

Other theories were also influential to Stratal OT, such as Harmonic Phonology 

(Goldsmith, 1993), Cognitive Phonology (Lakoff, 1993), and the most related theory 

to Stratal OT is Lexical Phonology and Morphology (LPM). Considering the massive 

literature dedicated to these theories, covering every aspect is beyond the scope of this 

research, and attention will be drawn only to the most relevant points. 

2.3.1. Generative Phonology (SPE) 

     Sound Pattern of English (henceforth SPE) (Chomsky & Halle, 1968) is the 

forerunner in linear phonology as it deals with segments and morpheme boundaries in 

a linear order. Generative Phonology can deal not only with phonological 

generalizations but also with morpholexical rules. This indicates that it can deal with 

the phonological realization that takes place in specific morphological or lexical classes 

(Booij, 1997, p. 283). 

     Knowing a language can indicate unconscious knowledge of its rules (Chomsky & 

Halle, 1968). These rules can be universal, but their order is language specific. It was 

suggested that grammar has a set of finite rules that can be used to generate an infinite 

number of sentences, and each sentence has different semantic and phonetic 

representations. Therefore, these rules can give an infinite correspondence between 

sound and meaning (Chomsky & Halle, 1968, pp. 6–7). 

     SPE is a derivational and rule-based theory, and it is segmental because segments 

are represented in terms of a matrix of distinctive features (McCarthy, 2002, p. 48). In 
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SPE, Generative Phonology used the idea of a series of rules that are applied to an input 

to have an output. Moreover, in SPE, the idea of a different cycle of each derivation 

was presented. Rules are applied in a specific order, and they start from the underlying 

form (Chomsky & Halle, 1968, p. 27). This means that rules in SPE are organized in a 

strict order where the output of one rule i is the input of the following rule i+1 

(McCarthy, 2007a). These rules are applied derivations that are ordered serially where 

the phonological component goes through a series of rules. The output of each rule is 

used as the input of the following rule until there are no other rules to be applied (de 

Lacy, 2007).  

     Moreover, in SPE, the way the rules are ordered shows the importance of a rule in 

comparison to the other rules. The last rule is the most important one and has the 

priority because it gives a generalization that is true in the surface form. Whereas in 

OT (as will be discussed later in §2.4), this relationship is expressed by ranking the 

constraints to show the priority. 

     Rules in SPE apply cyclically in a linear order. Syntactic components form a string, 

and brackets are used around different components starting from the inner component 

working towards the larger unit. A rule is applied first to the innermost component, 

then the innermost bracket is deleted. The rule is applied again on the new innermost 

component. This cyclic application of rules takes place until all brackets are erased and 

the larger domain is reached. The final domain is represented by the surface structure 

of the phonological phrase. However, there are non-cyclic phonological rules that are 

restricted to words and do not go beyond word boundaries. 
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     Since one of the main ideas in Generative Phonology is that rules are applied 

cyclically, this cyclic rule application indicates that phonology and morphology are 

applied in tandem (Booij, 1997). As a result, the notion of affixes having different 

behaviours was acknowledged in SPE. Adjective affixes, for example, belong to either 

category 1 or 2, where category 1 adjective affixes follow the main stress rule, while 

category 2 adjective affixes are neutral (Chomsky & Halle, 1968, p. 86). The symbol 

‘+’ is used between a stem and level one affix and ‘#’ between the word and level two 

affix, while ‘##’ is used between words (phrase level). 

     In SPE and other rule-based successor versions, input is restricted and predictable. 

This notion was abandoned in Optimality Theory (OT) due to the Richness of the Base 

principle (RoB) that was introduced by Prince and Smolensky (1993, 2004). In OT, 

there is no restriction on the underlying form, and by adopting RoB, the OT model 

avoided having constraints on the input forms. Moreover, in derivational theory, rules 

are not meant to be violated, unlike in OT where the constraints are violable even by 

the winner candidate. 

2.3.1.1. Limitations of Generative Phonology (SPE)  

     Bermúdez-Otero (In preparation) criticized how SPE deals with Ultimate 

Transparency.  

(2) Ultimate Transparency (Bermúdez-Otero, In preparation, p. 7) 

A surface phonological representation s is opaque in respect of a 

phonological generalization p if p is not true in s, but in some other 

representation r; s acquires its opaque properties by virtue of its 

relationship with r.  
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In Ultimate Transparency, s refers to “the opaque surface form”, and r, is “the 

representation where the opaque generalization holds transparently” (Bermúdez-Otero, 

In preparation, p. 8). In SPE, phonological rules are available in their own level that 

they define; however, they are not accessible to other grammar except the following 

grammar. These phonological rules have no independent morphological or syntactic 

explanation (Bermúdez-Otero, In preparation). Dealing with Ultimate Transparency 

became the basis of other theories, such as Stratal OT and other theories that are based 

on the idea of “horizontal correspondence”, such as Sympathy and O/O 

Correspondence (Bermúdez-Otero, In preparation, p. 8). The drawbacks of the linear 

representation of rules in SPE has led to the development of other theories with 

non-linear representation of rules by the mid-1970s.4   

     Furthermore, rules in SPE are merely used to describe processes, and they do not 

show the possible combinations of segments (McCarthy, 2008). Moreover, features in 

SPE are not grouped based on their acoustic correlation or place of articulation 

(McCarthy, 1988, p. 85). This is what motivated Kenstowicz and Kisseberth (1977) to 

suggest Morpheme Structure Constraints to specify the possible combination of 

phonemes in a morpheme. Not having a constraint on the output is one of the reasons 

that motivated the development of other theories that focused more on the output 

structure, and OT is one of these theories. According to McCarthy (2007c), parameters 

 

4 Such as Autosegmental Theory (Goldsmith, 1976), Metrical Theory (Liberman & Prince, 1977; Prince, 
1983), and Feature Geometry (Clements, 1985). 
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offer less control on constraint activity than constraint ranking, which is introduced 

with the Optimality Theory framework. 

     According to Kisseberth (1970, p. 293), SPE rules fail to predict the ‘functional 

sameness’ of some phonological processes, which result when rules conspire for the 

same function or goal. This makes conspiracy one of the problems facing SPE. An 

example of this is presented in the two repair mechanisms the Yawelmani dialect of 

Yokuts applies to deal with CCC clusters.5 One repair mechanism is deleting one of the 

consonants, and the other one is inserting a vowel.  

     As in Yawelmani, AA resolves CCC clusters with different repair mechanisms. One 

is by inserting the vowel to the right of the stray consonant, CCVC, and this epenthetic 

vowel harmonizes with the neighbouring vowels, as in /katabtuhum/ ‘I wrote them’. 

Another solution is inserting a vowel to the left of the stray consonant, as in CVCC, as 

in /tuɡʕud/ ‘she is sitting’. Moreover, this CCC cluster can be tolerated in some cases, 

as in /ʔilħmaar/ ‘the donkey m.’. In chapter 5, a detailed analysis along with a Stratal 

OT account of this phenomenon is provided.  

     In addition to this, the emergence of the unmarked is one of the generalizations that 

cannot be accounted for in the classic Generative Phonology (Kiparsky, 2015). SPE is 

also unable to account for prosodic phenomena, such as stress, syllable structure, and 

tone (Aldaihani, 2014). 

 

5 For more details about Yawelmani rules, see Kisseberth (1970). 
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2.3.2. Lexical Phonology and Morphology 

     Lexical Phonology and morphology (LPM) was developed by Kiparsky (1982) and 

his colleagues and students.6 This theory assigns a group of characteristics to processes 

that are applied “within” words (known as lexical processes) in addition to other set of 

characteristics to processes “within and between” words (postlexical phonology) 

(Kaisse & McMahon, 2011, p. 2236). Different models, such as Level-ordered 

morphology (Siegel, 1974, 1977) and the theory of morphology and the lexicon 

(Aronoff, 1976) have led to the introduction of Lexical Phonology and Morphology 

(Kiparsky, 1982). 

     Although LPM shares with SPE the same focus on rules and derivations, but it deals 

with the interaction between phonology, morphology, and syntax, which is considered 

as a step forward from SPE that considered phonology and morphology as two separate 

parts of a language (although they have proposed different boundary markers). 

However, LPM works by placing phonology in a larger grammar (Kaisse & McMahon, 

2011).  

     A major contribution of the framework is introducing the idea of affixation classes. 

The order of class one and class two affixes is not arbitrary with regard to the stem. 

Two affixes from the same class can be attached to the same stem. In addition to this, 

class two can be attached to class one, which has already been attached to a stem. 

However, the combination of a class two followed by a class one suffix does not occur 

 

6  For more discussion on Lexical Phonology and Morphology see Booij (1997), Kiparsky (1982, 1985), 
Mohanan (1982, 1986), among others.  
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(Scheer, 2011, p. 124), which is known as the affix ordering generalization (Siegel, 

1974). Another difference between class one and class two is that class one affixes can 

be attached to bound forms while class two are attached to words (Scheer, 2011). In the 

LPM model proposed by Kiparsky (1982), morphology is ordered into two levels of 

word formation, and these are cyclic. Morphology, at level I, can trigger phonological 

processes, which result in irregular forms, as in sleep~slept. Level II morphology and 

affixes result in regular forms such as talk~talked (Safi-Stagni, 1995, p. 93).  

     Although LPM was an influential theory, the focus was shifted to Optimality 

Theory. The main ideas in LPM were influential and they were adapted and used in 

other frameworks. Although Derivational OT (proposed by Rubach (2000)) and Stratal 

OT (introduced by Kiparsky (2000), and pioneered by Bermúdez-Otero (In 

preparation)), differ in many features, they share the main principle of LPM, which is 

having levels. In addition to this, these theories also adopt some of the Classic OT 

framework features instead of dealing with different ordered rules that are 

language-specific (Kaisse & McMahon, 2011).  

     Because of the great influence of LPM on Stratal OT, the latter is considered as the 

continuator of the former especially with its derivational side (Scheer, 2011).7 Kiparsky 

(2010) points out the resemblance between LPM and Stratal OT where in both of them, 

 

7 Stratal OT was referred to as LPM-OT and as constraint-based LPM by Kiparsky (2000, 2003b) 
because according to him, Stratal OT is a combination of both the Classic OT and LPM. McCarthy 
(2007a, p. 110) also suggested that Stratal OT was also referred to as OT/LP because of its connection 
with Lexical Phonology and Morphology. 
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phonology and morphology are integrated, but they are stratified in Stratal OT. 

Therefore, each stratum in Stratal OT resembles a level in LPM (Yun, 2009).  

     However, although Stratal OT is considered as a combination of Classic OT and 

LPM, this does not mean that it accepts all principles adopted in LPM, as Structure 

Preservation and Strict Cyclicity Condition are not applicable in Stratal OT. Structure 

Preservation is against the Richness of the Base principle because it restricts the lexical 

rules that affect phonology to those that exist underlyingly.8 It also indicates that lexical 

rules can only refer to or produce underlying phonological forms that are present in a 

language underlyingly (Kenstowicz, 1994). The Strict Cyclicity Condition (SCC) was 

used by Kiparsky (1982) to ensure that the effect of a morphological rule was only 

applied on the phonology of the same level. The Strict Cyclicity principle does not 

allow rules to be applied in a cyclic manner in a non-derived environment, and this 

principle helps in knowing which constraint is applied cyclically and which one is 

applied only at the word level (Booij, 1997). However, the SCC was rejected by 

Kiparsky (1993) because it is not correct empirically. 

2.3.2.1. How does LPM work? 

     This theory is based on rules and derivations. Morphological interactions are applied 

first, and this application creates an environment for phonological changes. Then the 

output of this cycle will feed into another cycle and be the input for another 

morphological process. In this framework, the focus is not only on phonology, but also 

 

8 The Structure Preservation principle indicates that “language-particular structural constraints holding 
for underlying representation hold also for derived representation, and vice versa” (Borowsky, 1989, p. 
148). 
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on its relation with morphology and syntax (Booij, 1997). Cyclic rule application, 

which is one of the ideas applied in Generative Phonology is also used in LPM which 

means that phonology and morphology are applied cyclically (Booij, 1997). Brackets 

are set around morphemes in the first lexical cycle, and then, these brackets are erased 

at the end of the cycle, before moving to the following one (Watson, 2002).  

     Although the notion of successive rule application in LPM is adopted from SPE, in 

LPM, grammar is more structured, and phonological grammar is divided into two 

separate strata minimally. Each level of representation has its own property. The lexical 

level is an intermediate one, and the output of the postlexical level is the surface form. 

Another intermediate level can be added between the lexical and postlexical levels, 

such as the word level, depending on the language (McCarthy, 2007a). The stem level 

and word level make the lexical level. The stem level is cyclic internally while the word 

level is not. Also, the postlexical level has the same structure, the first one, P1, is cyclic, 

while the other one, P2, is non-cyclic (Bermúdez-Otero, In preparation). 

     Only lexical phonology needs access to morphological information as it is sensitive 

to this. Processes at postlexical levels are not morphologically conditioned and are 

insensitive to morphological information, and this is why there is no need to access any 

of this information (Watson, 2002).  

2.3.2.2. Limitations of LPM 

     LPM cannot account for stress assignments in words like orìgin-ál-ity, which has 

two stem-level affixes. According to Bermúdez-Otero (2012, p. 19), stress on a word 

like orìgin-ál-ity violates what is known as the Abracadabra Rule (after Selkirk (1984b, 

p. 117)), which states that if there is a sequence of three pretonic light syllables, then 



chapter two 

27 

the secondary stress will be assigned to the initial syllable as in àbracadábra. However, 

the violation of the Abracadabra Rule in orìgin-ál-ity is caused by a cyclic effect where 

stress is reassigned after each cycle when every affix is attached. Bermúdez-Otero 

(2012, p. 20) adds that LPM does not stipulate the fact that cyclic reapplication within 

stem-level domains is subject to exceptions, as in the cases where stress is assigned to 

the expected syllable, as in ìllegibílity. However, according to Bermúdez-Otero (2012), 

Stratal OT can solve the problems that LPM has with the Abracadabra Rule.  

     Moreover, Bracketing Paradoxes can prove to be problematic to LPM. We can take 

the case of the comparative unhappier as an example that can give ambiguous meaning 

based on the scope. In the case of [[un-happy]-er], the comparative -er has a scope over 

the negative un-, which gives the meaning ‘more unhappy’. However, when analysing 

it as [un-[happy-er]], this gives a totally different meaning: ‘not more happy’. In such 

a derivation, semantics and phonological facts are contradicting because in order to 

have the desired meaning, a level one affix must be affixed outside a level two affix, 

which make bracketing paradoxes problematic for LPM (Newell, 2019). 

2.4. Parallel OT 

     Prince and Smolensky introduced their new approach that was named Optimality 

Theory in (1993), and in (2004), they published their book about this framework. Since 

the introduction of Optimality Theory (henceforth OT) it has become one of the most 
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popular theories in Generative Phonology.9 It is not only limited to phonology but is 

used in other fields of grammar. OT theory is considered as a radical change from a 

rule-based framework to an output-driven framework with constraint. Constraint-based 

approaches are considered as a shift from SPE and LPM where the focus was on rules 

and derivations (Booij, 1997). What is new in the OT framework that did not exist in 

the pre-OT theories is that the constraints are violable (McCarthy, 2007c).10 More about 

the constraints used in OT is discussed in section 2.4.1.1. 

     One advantage of Classic OT is related to learnability. Language typology and 

language acquisition are two areas that show the strength of the OT framework 

(Kabrah, 2004). From a learnability point of view, this model has an advantage since 

the learner does not have to worry about abstract intermediate levels because in Parallel 

OT the mapping between the underlying level and the surface form happens with no 

intermediate level. In addition to this, OT helped to shift the focus to surface forms 

rather than abstract underlying forms, as it is a surface-based theory. 

     The OT framework has different models. McCarthy and Prince (1995, 1999) 

suggested the correspondence model where GEN (generator) is used. There is also the 

containment model suggested by Prince and Smolensky (2004). In early Classic OT, 

the principle of containment has an effect on the implementation of faithfulness 

 

9 OT is considered a development of Generative Phonology. Both theories share similar ideas, such as 
distinguishing between competence and performance by having the distinction between underlying and 
surface form (Honeybone, 2009). However, Parallel OT is able to account for the emergence of the 
unmarked, which appeared to be problematic to Classic Generative Phonology (Kiparsky, 2015). 
10 OT is a theory of constraint interaction in generative grammar. Representational constraints had 
existed for a long time to show restriction on linguistic structure, but what is new in OT is the idea that 
one constraint can force the violation of another (McCarthy & Pater, 2016). 
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constraints like FILL and PARSE. These constraints ensure that every element in the 

input is preserved in the output. FILL prevents epenthesis and PARSE bans deletion. 

The containment principle ensures that the phonological elements in the inputs are 

contained in the outputs. Deleted segments are kept but are not parsed into a syllable in 

the outputs, and these unparsed segments are written between angled brackets. In 

addition to this, inserted segments are not inserted literally, but rather empty positions 

are kept in the input, and they are referred to by the symbol ☐. 

     To deal with different processes besides insertion and deletion proves to be difficult 

in the Containment model, and this is what motivated the development of the 

Correspondence Theory (CT) (McCarthy & Prince, 1995, 1999), where faithfulness 

constraints are defined differently to the Containment model. McCarthy and Prince 

(1995, 1999) proposed the notion of correspondence between input and output, which 

was opposed to the idea of the output containing the input. The relation between the 

base and the reduplicant was the initial motivation for the emergence of the CT, then it 

was used to explain the relation between the input and the output. CT uses MAX 

(maximality), DEP (dependence), and IDENT (identity) as faithfulness constraints to 

show the relationship between the input and the output. GEN (generator) ensures that 

each segment in the output has subsegmental features that are identified, and there are 

no floating or unparsed subsegmental features (de Lacy, 2007, p. 10). 

2.4.1. How does OT work? 

     The way this model works is based on the idea of having an input first. GEN 

(generator) then helps in generating different possible outputs. Then EVAL (evaluator) 

helps in evaluating these different outputs by using a set of ranked constraints that help 
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in choosing one of these outputs to be the optimal one (Kager, 1999a). EVAL uses 

constraints to evaluate different candidates. GEN is considered as the operational 

component of OT, while EVAL is the constraint component (McCarthy, 2007c). GEN 

can produce an infinite number of candidates, and EVAL helps in choosing the optimal 

candidate which is the harmonic one. There is no restriction on the input form, which 

is based on RoB. 

     The main tools this model uses are constraints, and they replaced the rules and 

processes in previous frameworks. However, the idea of using constraints was already 

introduced in the 1970s (Rakhieh, 2009). Although these constraints are universal and 

not language-specific, their rankings are language specific, and different rankings for 

these constraints are what make languages different (McCarthy, 2007c). Even if a 

constraint does not appear to be relevant to a language, it is still available but not active. 

In addition, constraints are violable even by the ‘winner’ candidate, and the candidate 

with the fewest violations and the one that does not violate the high-ranked constraints 

is the winner candidate. Sometimes, the ranking of two or more constraints is 

interchangeable, and their reranking in relation to each other will make no difference. 

In this case, a dotted line between columns in the tableau means that the ranking of 

these constraints is exchangeable. 

     In OT, constraints are ranked in a linear order, and there is no intermediate level. 

Deciding constraint ranking is justified by comparing two output candidates that are 

driven from the same input. The ‘winner’ candidate is the real output form, and the 

‘loser’ candidate, according to EVAL, is not the most harmonic one (McCarthy, 

2007c).  
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2.4.1.1. Faithfulness and markedness constraints 

     The constraint types used in OT are markedness and faithfulness constraints. 

Markedness constraints, according to McCarthy (2007c), are similar to the 

surface-structure constraints that were introduced in the 1970s because both are 

concerned with the well-formedness of the form. The notion of markedness was 

proposed by Prague Circle linguists, including Jakobson and Trubetzkoy (Chomsky & 

Halle, 1968). Faithfulness constraints are considered as a new innovation in OT, and 

they are constructive because they ensure that the output is similar to the input. 

Although constraints are universal, their ranking is what makes languages different 

besides the difference in the lexicon content (de Lacy, 2007).  

     Markedness constraints protect universal preferences, and they ensure that 

languages are different as they deal with preferences in each language. On the other 

hand, faithfulness constraints deal with the correspondence between the input and the 

output, and they are used to ensure that the properties in the input are protected. 

Restrictions on the surface form are enforced by the markedness constraints, whereas 

faithfulness constraints impose lines and similarities between underlying and surface 

form. Therefore, markedness constraints are structural, and they focus on the structure 

of output not the input, while faithfulness constraints deal with the relation between the 

input and the output (de Lacy, 2007). 

     There is a conflict between faithfulness and markedness constraints because 

markedness ones prefer certain forms while faithfulness ones resist any changes to the 

input form (McCarthy, 2007c). When the markedness constraint dominates the 

faithfulness one, a phonological process takes place, but if the faithfulness constraint is 
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the one dominating the markedness one, no change takes place. Moreover, when 

faithfulness constraints are dominated by markedness constraints, no contrast exists. 

This means that a contrast can be neutralized by a markedness constraint (Kiparsky, 

2008). 

2.4.1.2. Richness of the Base  

     OT was developed as a theory that focused on the constraints of the output form 

rather than on the input form, and it focuses on the relationship between the input and 

the output. OT is considered as a theory that is driven by the output and moves toward 

a target. Before the analysis starts, the output is already known, and constraints are 

ranked accordingly. However, pinpointing the input can appear to be problematic in 

some languages where there is no clue of what the input is. 

     Richness of the Base principle (RoB) ensures that “all inputs are possible in all 

languages” (Prince & Smolensky, 1993, p. 209). Davidson, Jusczyk, and Smolensky 

(2004) add that RoB makes sure that in an OT analysis of a language, the base form is 

rich and can include any universally possible input. For instance, under the RoB, not 

having a word starting with the nasal velar /ŋ/ in English does not mean that there is a 

restriction on the lexicon not to have it. Rather, it is a case of restricting the output form 

to have the initial /ŋ/, and if there were an /ŋ/ initial form in English, then the 

corresponding output would not have it (Davidson et al., 2004). 

     The RoB principle shows that OT differs from Generative Phonology that used to 

impose restriction on the input form. Hale and Reiss (1998, p. 660) suggest that the 

RoB may be irrelevant to human language as it is just a “a computational curiosity of 

OT grammars”. McCarthy (2005) disagrees with Hale and Reiss by providing examples 
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from Arabic and debating that this principle is fundamental to OT to achieve the desired 

results. Those examples deal with the indeterminacy regarding the length of the final 

vowel in Arabic, which I will deal with in detail in chapter 6.  

2.4.2. Limitations of Classic OT 

     Classic OT is based strictly on parallel computation (Scheer, 2011); however, 

parallelism, according to Kiparsky (2000, p. 351), although considered the main aspect 

of the Classic OT, forces the use of “unneeded powerful” faithfulness constraints, such 

as Output/Output and Sympathy constrains. This parallelism can be substituted by a 

“stratified constrain system” (Kiparsky, 2000, p. 351).11 It is suggested that rejecting 

parallelism started by accepting the notion that phonology is parallel, while the 

interaction between phonology and morpho-syntax is derivational; and according to 

Scheer (2011), this is what Stratal OT, which he describes as the heir of LPM, stands 

for.  

     Kiparsky (2000, 2008, To appear) argues that Parallel OT should be rejected, and it 

should be replaced with a system that differentiates between lexical and postlexical 

phonology, as in LPM. It is not stated in OT how many levels of representation there 

are in a grammar, how these levels interact, and what the relationships are between 

elements and the interface between them (Bermúdez-Otero, In preparation). Moreover, 

the OT framework is based on the interaction between a set of constraints, and this 

indicates that “derivational mechanisms” are not regarded (Scheer, 2011, p. 385). OT 

 

11 Kiparsky (2000, p. 351) refers to this “stratified constrain system” as “LPM based OT”, which is now 
known as Stratal OT. 
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literature was anti-cyclic, and it is argued that OT is incompatible with cyclic 

frameworks. This led to the development of non-serial frameworks to account for issues 

such as opacity (Scheer, 2011). 

     The original version of Optimality Theory, as introduced by Prince and Smolensky 

(1993), was unable to explain many phonological phenomena especially opacity 

(Bermúdez-Otero, 2003). According to Kager  (1999a, p. 337), opacity is the main issue 

facing the original OT and is considered as “OT’s Achilles’ heel” (Kager, 1999a, p. 

337). Many linguists expressed Classic OT’s inability to deal with opacity (Kager, 

1999b; Kiparsky, 2000, 2003b; McCarthy, 1999) among others, because it only has two 

levels of representation, and this is what forces the two processes to be represented at 

the same level to produce the optimal candidate. OT is output-oriented because it only 

has two levels of representation (input and output) with no level in between. This output 

orientation causes problems for the theory to account for phonological opacity because 

an intermediate level is needed in many cases to account for a phenomenon (Koontz-

Garboden, 2001). Mapping between input and output in Classic OT is non-derivational 

as the notion of derivation in Parallel OT is ruled out because it operates at one level as 

the output of the derivation is the final surface form, and it is not used as the input of 

another level (Stonham, 2007).  

     Although Classic OT can account for feeding and bleeding because they are 

transparent interactions; counterfeeding and counterbleeding appear to be problematic 

for it because both require access to intermediate levels to be able to explain the 

mapping between input and output. In the original OT, counterbleeding can lead to 

having an output that is more faithful than the actual uttered form. In the case of 

counterfeeding, the only device to have the actual surface form selected is using 
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powerful faithfulness constraints (McCarthy, 2007b). Rules can correspond to 

processes unlike constraints, which is what makes opacity problematic to OT and 

constraint-based frameworks because there is no ordering in these frameworks 

(Kiparsky, 2015).  

     Classic OT’s inability to deal with opacity has led to many improvements and 

different suggestions to account for this opacity. Several parallel theories were 

proposed to account for opacity, which Scheer (2011, p. 400) refers to as “opacity 

killers”, such as O/O Correspondence (Benua, 1995, 1997; Itô & Mester, 1996; Kager, 

1999a, 1999b; Kenstowicz, 1995), and the Sympathy Theory (McCarthy, 1999, 2003). 

O/O Correspondence is designed to handle paradigmatic opacity, while Sympathy is 

meant to deal with non-paradigmatic opacity (Bermúdez-Otero, In preparation, p. 8). 

However, according to Scheer (2011), none of these versions appear to be successful. 

These models preserved the parallelism of Classic OT, but the problem with strict 

parallelism is that an intermediate level is required to deal with opacity, and also, they 

evaluate the output form only.  

     Opacity is also considered the main motivation for different derivational OT 

versions. The best strategy to deal with opacity is to limit the theory to three or four 

designated levels and use a strategy similar to rule ordering (McCarthy, 2007a). OT, 

unlike derivational theory, cannot detect intermediate forms, and because Classic OT 

does not have an intermediate level between the input and the output, this makes it 

unable to account for phonological opacity or process interaction. This has encouraged 

the development of other theories in the OT framework that realize an intermediate 

level such as Stratal OT, Harmonic Serialism, Candidate Chain, Sympathy Theory, and 

Comparative Markedness. 
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    Though Classic OT is able to deal with phonological phenomena, phonological and 

morphological interactions can prove to be problematic. Derived environment effects 

are challenging to OT because it deals only with the input and the output, without being 

able to differentiate between derived and non-derived surface representation.12 This can 

lead to choosing the wrong candidate. LPM deals with this problem with rules applied 

cyclically in each level of derivation. In addition to derived environment effects, 

paradigmatic effects also pose a problem for the original OT because this version 

cannot model paradigms.13 Input-output evaluation in OT cannot account for having 

different outputs in the paradigm. 

     Booij (1997, p. 284) points out a problem facing constraint-based non-derivational 

theories and that is that they deal with cases where a phonological rule only applies to 

a specific class of words, as in the case of schwa epenthesis in Danish that applies only 

if the attached suffix is the diminutive suffix. In AA, this also happens when one suffix 

triggers vowel shortening while another phonologically similar suffix does not, as 

detailed in chapter 6. 

2.5. Post-OT theories 

     Many versions of OT were proposed to account for the shortcomings of the original 

OT version. However, the main assets of the original OT, such as the theory’s 

architecture, were preserved.  

 

12 In the term ‘derived environments effects’, ‘environment’ refers to different phonological contexts, 
and these are derived from some phonological processes that have resulted from a morphological 
process, such as morpheme combination (Burzio, 2011, p. 2089). 
13 Paradigmatic effects refer to related forms that share the same lexical stem but differ inflectionally. 
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     In Generative Phonology, phonological access to morphology is restricted 

(Bermúdez-Otero, In preparation), and in order for Parallel OT to deal with phonology 

morphology interactions, different constraint types were suggested such as Sympathy 

constraints, O/O constraints, and others. In non-stratal OT, where there is no cyclicity, 

other devices are used to account for non-phonological components. One device is the 

use of alignment constraints that ensure that the left or the right edge of the grammatical 

category is aligned with the left or right edge of the prosodic category (Bermúdez-

Otero, In preparation, p. 43). OT can use alignment constraints to deal with some cases 

of cyclicity effects.14 However, not all cyclicity cases can be accounted for by using 

alignment constraints (Booij, 1997).  

     Another method to deal with the lack of access to morphology is the use of O/O 

constraints that are used to compare the surface form to other forms related to the 

surface form grammatically (Bermúdez-Otero, In preparation). Moreover, constraints 

can be linked (or indexed) to a morphological or lexical class (Bermúdez-Otero, In 

preparation).15 All these proposals are influenced by OT’s framework, and they are 

designed in a way to preserve the parallel aspect of the theory; however, according to 

Bermúdez-Otero (In preparation), all these accounts lack the ability to account for 

concepts like the phonology interface with morphology or syntax.  

 

14 Alignment constraints were discussed in McCarthy and Prince (1993a). 
15 Linking constraints to morphological classes can be a daunting task because different affixes need 
different constraints to account for their behaviour and their effect on the host. This can add up to a large 
number of constraints to keep up with. 
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2.5.1. Semi-parallel theories   

     The inability of parallel theories, such as the Classic OT, to account for opacity, 

prompts the need for having an intermediate level in semi-parallel theories, such as the 

O/O Correspondence and Sympathy Theory. The use of transderivational constraints 

was proposed to keep parallelism in the OT framework (Kiparsky, 2015). Both 

Sympathy Theory and O/O Correspondence used transderivational constraints to deal 

with opacity (Kiparsky, 2015). However, both semi-parallel theories were unable to 

explain phonological opacity (Rakhieh, 2009). 

2.5.1.1. Sympathy Theory 

     McCarthy proposed the Sympathy framework (1999, 2003), and this model was 

introduced following in the footsteps of Classic OT because it kept the direct mapping 

between the input and the output. The model was introduced to attack the opacity 

problem (Kager, 1999a, p. 387). 

     In the Sympathy framework, one of the candidates is considered the sympathetic 

one and it is generated by GEN, like the other candidates. This sympathetic candidate, 

which is marked with a flower ! symbol, is not the optimal (winner) candidate. 

Moreover, the sympathetic candidate works as an intermediate input, and other 

candidates are evaluated in comparison with this one. 

     In the Sympathy framework, there are two types of faithfulness constraints that 

contribute to selecting the winner candidate. The first type of constraint ensures 

faithfulness to the input, and the other type ensures faithfulness to the sympathetic 

candidate. The relationship between the sympathetic candidate and the optimal output 
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is evaluated by means of the !O-correspondence constraint (Bermúdez-Otero, In 

preparation, p. 18). This indicates that the Sympathy model employs output-output 

constraints (Sympathy constraints) that ensure faithfulness to one of the candidates 

rather than the input. 

     The ❀-candidate helps in ranking the sympathy constraints (that are similar to the 

faithfulness constraints) to evaluate the correspondence of the output to the 

❀-candidate rather than to the input. Both the winner candidate and the sympathetic 

candidate ❀ satisfy a sympathetic constraint. However, this sympathetic constraint is 

violated by the opaque candidate that would have won if there was no sympathetic 

constraint. The violation mark that would have been fatal to the winner candidate (if 

there were no sympathetic constraint) is marked with an upside-down exclamation 

mark (Kager, 1999a, p. 388). 

2.5.1.1.1. Limitations of Sympathy Theory  

     Examples from different Arabic dialects proved the weakness of the Sympathy 

framework. Opaque stress in different Levantine Arabic dialects has received attention  

in the last three decades, since it was observed by Brame (1974).16 Kiparsky (2000, pp. 

355–356) argued against the ability of the Sympathy Theory to explain some of the 

opaque processes, such as epenthesis stress interaction in Palestinian Arabic and vowel 

shortening. Also, it was not possible to establish an analysis to explain stress epenthesis 

interaction and the process of adding the prosthetic /ʔi/ in Ma’ani Arabic, which 

 

16 For more details about stress and epenthesis in Arabic see Kager (1999a) and Kiparsky (2000) for 
Sympathy and LPM-OT analysis. Brame (1974) analysed this interaction cyclically.  
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confirms that Sympathy Theory is unable to predict the optimal candidate in all cases 

(Rakhieh, 2009, pp. 144–145). The problem with Sympathy is that the results cannot 

be generalized, and it can analyse only a small set of words (Kiparsky, 2000). In 

addition, Kiparsky (2000) argued in favour of LPM-OT (Stratal OT) in explaining the 

interaction between stress and epenthesis in Arabic. 

     Another downside of using Sympathy constraints in the OT framework is that there 

is no limit to the number of sympathy constraints used to deal with opacity, unlike in 

Stratal OT, which limits the depth of the constraints to  a certain number of levels 

(Kiparsky, 2015). Furthermore, Sympathy is unable to differentiate between the stem 

and the word level (Kiparsky, 2000). 

2.5.1.2. O/O Correspondence  

     This framework was introduced by Benua (1995, 1997) and developed by 

Kenstowicz (1996a), Burzio (1998, 2000, 2003), and McCarthy (2005), just to name a 

few. According to Scheer (2011, p. 415), “O/O Correspondence was designed as a 

cyclicity killer”. However, this theory does not explain faithfulness between input and 

output, and faithfulness is imposed between two outputs. Scheer (2011, p. 415) adds 

that the original purpose for this model was to be able to explain and use “phonological 

cycle and lexical strata” because it had a derivational flavour. Although O/O 

Correspondence is considered as a tool to eliminate cyclicity in a non-derivational way, 

this model is not considered as a cyclicity killer by itself (Scheer, 2011, p. 416). In this 

framework, the relation between the morphologically driven output representation and 

the base output is evaluated by O/O Correspondence constraints (Bermúdez-Otero, In 

preparation). 
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     O/O Correspondence is different from Stratal OT because the former has parallel 

processing, while the latter has serial processing; nevertheless, both theories are 

serialist at the functional level, but not necessarily at the algorithmic level (Bermúdez-

Otero, In preparation). By describing a theory as being serialist at a functional level, 

this means that “representations in one dimension are a function of representations in 

another dimension, but not vice versa”  (Bermúdez-Otero, In preparation, p. 17). On 

the other hand, a theory is serialist at an algorithmic level “if it specifies a processing 

algorithm involving a sequence of temporally ordered computational operations” 

(Bermúdez-Otero, In preparation, p. 17). Sympathy and O/O Correspondence where 

grouped under the label of Horizontal Correspondence (HC), and in HC, there are only 

two levels of representation: the input and the output (Bermúdez-Otero, In preparation). 

2.5.1.2.1. Limitations of O/O Correspondence 

     Bermúdez-Otero (2011) challenged the ability of O/O Correspondence Theory 

against the theory of the cycle when it comes to Ultimate Transparency (that was 

problematic to SPE as mentioned above). In the theory of the cycle, a phonological 

realization will apply transparently in a cyclic domain and be defined by a 

“morphosyntactic constituent”, which entails that the relation between the output of the 

cycle and the surface form is based on input output faithfulness constraints (Bermúdez-

Otero, 2011, p. 2029). On the other hand, O/O Correspondence theory predicts that a 

phonological generalization p will be applied transparently in the surface of a related 

linguistic expression (not in a cyclic domain as in the theory of cycle), and the two 

surface representations are connected “by means of transderivational correspondence” 

(Bermúdez-Otero, 2011, p. 2029). Transderivational theories face a problem when 

choosing surface bases: how are they chosen? And what qualifies to be a surface base? 

(Bermúdez-Otero, 2011, p. 2042). 
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     Restrictiveness in O/O faithfulness is achieved by “limiting cyclic effects to 

transderivational relationships between actually existing words”, and this is considered 

as a strength in this model (McCarthy, 2007a, p. 115). However, a weakness is caused 

by “the need to stipulate the asymmetry with a principle of “base priority” (McCarthy, 

2007a, p. 115). McCarthy (2007a, p. 115) adds that there are accounts that consider 

transderivational relationships as non-symmetrical. This means a stem A has an 

influence on the stem or the word B and not vice versa. This can be achieved by 

incorporating the cycle notion from SPE with an OT grammar. A suffix is added to the 

output of a grammar and then it is used as a new input. Only O/O faithfulness 

constraints are used to ensure that related words have a resemblance (McCarthy, 

2007a). The asymmetric O/O Correspondence model (Benua, 1997) can cause 

misapplication of the morphologically driven output representation but not the output 

representation of the base; however, not all versions of O/O Correspondence theory 

acknowledge this asymmetry (Bermúdez-Otero, In preparation). 

2.5.2. Derivational constraints 

2.5.2.1. Candidate Chain OT 

     Another tool to tackle opacity is the use of derivational constraints such as the ones 

used in Candidate Chains OT (CC-OT), which has a different architecture from the 

Classic OT (Kiparsky, 2015). This is a derivational theory in the OT framework, and 

this model was proposed by McCarthy (2006b, 2007b) and developed later by Lee 

(2006, 2011) and Wolf (2011) among others. 

     In this model, there are intermediate forms; and each form in the candidate chain 

differs slightly from the preceding and the following one. These candidate chains are 
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included in angled brackets < >, and the asterisk * indicates a chain that is not an 

ultimate winning chain, although it is a valid chain. The first member of the chain is 

the faithful one, and it is known as the Fully Faithful Candidate (FFC). This FFC is 

identical to the input, and the following candidate in the chain will differ minimally 

from the previous one, and this is known as Gradualness (Sheredi, 2015, p. 75). As in 

Harmonic Serialism, only one thing can be changed at a time and having a candidate 

with two violations is not allowed because it violates Gradualness. Gradualness is 

achieved by Localized Unfaithful Mapping (LUM), which means that only one 

violation of a faithfulness constraint is allowed in a specific location in the form 

(McCarthy, 2007b, p. 61).  

     Harmonic improvement can be accomplished by local optimality. Local optimality 

ensures the first candidate in the chain is the most faithful, and also that each form 

(except for the initial one) is more harmonic than the previous one, and this can be 

derived by the same faithfulness constraint (Sheredi, 2015, p. 75). This framework uses 

markedness constraints along with faithfulness constraints. Markedness constraints are 

used to assess the final form in the chain, which is the optimal output, whereas the 

relationship between the initial and the final forms are evaluated by means of 

faithfulness constraints. Another type of constraint is PREC (precedence), and this has 

the form PREC (A, B). These (A, B) represent faithfulness constraints, and the role of 

PREC is to regulate the order of the violation of faithfulness constraints. The violation 

of B must precede the violation of A (Sheredi, 2015, p. 77). 

2.5.2.1.1. Limitations of CC-OT 

     One of the drawbacks of this framework is that it has the extreme richness that the 

rule ordering theory has (Kiparsky, 2015). Moreover, CC-OT faces the same problem 
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that the Sympathy framework has, which is the need to use a large number of  Sympathy 

constraints or PREC constraints in the CC-OT version to deal with opacity, and the 

number of used constraints is based on the complexity of the opacity case it is dealing 

with (Kiparsky, 2015). 

     Although CC-OT is claimed to be able to deal with opacity, it cannot explain derived 

environment effects and paradigmatic effects (Marston, 2009). Rydzewski (2010) 

established that CC-OT cannot deal with allomorphic processes in Polish, as in the case 

of forming the masculine nominative plural where the selection of this allomorph is 

determined by markedness and not faithfulness constraints. A similar case has been 

noted in dealing with the Turkish allomorph for third person possessive (Lee, 2011). 

These cases show that gradualness cannot be satisfied; therefore, Lee (2011) has 

suggested a markedness-oriented candidate chain, in addition to the faithfulness-

oriented chain. 

     McCarthy (2006a, p. 5) established, with examples from Classical Arabic, that 

impossible mapping can emerge in CC-OT, as in the case of the mapping from  /ktub/ 

→ [ʔuktub]. In this mapping, [ʔuktub] should be more harmonic than [ktub], [uktub], 

[ʔktub], [kutub], etc. The candidate uktub is intermediate in the chain <ktub, uktub, 

ʔuktub>, and gradualness rules out the fell-swoop chain **<ktub, ʔuktub>.17 Forms are 

supposed to improve gradually; however, the candidate [uktub] is not more harmonic 

 

17 A double asterisk is used to indicate invalid chains. 
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than [ktub] because it contains a syllable without an onset, which is not allowed in 

Arabic. This case is accounted for successfully in Stratal OT in chapter 5. 

2.5.3. Harmonic Serialism 

     The Harmonic Serialism (HS) framework was introduced by McCarthy (2000), and 

was then revisited again later in McCarthy (2009a, 2009b, 2010a, 2010b)  and 

McCarthy, Mullin, and Smith (2012), just to name a few. This model is a derivational 

OT model, and it has intermediate levels just like other serial derivational theories, such 

as the rule-based theory by Chomsky and Halle (1968). McCarthy (2007b), who was 

against derivationalism in the OT framework, considered phonology as derivational by 

itself recently, as in Harmonic Serialism.  

     When comparing OT to HS, OT is parallel, while HS is serial; and in HS, there is 

gradualness because candidates are not very different from one another, as only one 

change is allowed (this is known as gradualness which is a property of GEN in HS) 

(McCarthy, 2016). On the other hand, in parallel OT, more than one change can be 

applied at the same time. Moreover, because in Parallel OT input and output can differ 

in so many ways, Correspondence Theory was suggested to keep track of these 

differences. However, in HS, this is not needed (McCarthy, 2016). 

     Both HS and rule-based phonology (Chomsky & Halle, 1968) have derivations with 

intermediate representations and both put limitations on the allowed changes in each 

step of the derivations (McCarthy, 2016). The difference between them is that in 

rule-based phonology a language grammar is based on language-specific rules, while 

in OT frameworks, it is based on the ranking of universal constraints. In rule-based 

phonology, rules change one representation to another, but in OT, constraints compare 
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candidates with one another, and what makes OT better than rule-based phonology is 

also available in HS framework (McCarthy, 2016). 

2.5.3.1. How does this model work? 

     Just like Classic OT, Harmonic Serialism’s framework is based on the idea of GEN 

and EVAL; however, they work slightly differently to Classic OT. In HS, candidates 

generated by GEN are more limited, and the ones selected by EVAL are the most 

harmonic with the input. This process goes on to improve the outputs, until the final 

output cannot be improved anymore. The same set of constraints is used in every level 

with fixed ranking. 

(3) HS flow chart (McCarthy, 2016, p. 50) 

 

Input

GEN

Set	of	output	
candidates
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Optimal	
output
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Inputnew 

= Output 
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     Reaching the surface form is based on the idea of having loops in HS. The loops 

keep on going until EVAL chooses the output that is identical to the recent input to 

GEN. Each passing from GEN to EVAL is called a step, and when one of the steps 

begins and ends with the same form, then the derivation is over (McCarthy, 2016, p. 

49). In HS, candidate steps are finite because of the gradualness requirement of GEN; 

also, derivations are finite and they show harmonic improvement until they reach 

convergence (McCarthy, 2016). In HS, faithfulness constraints look back only as far as 

the input of the current step and not the underlying representation (McCarthy, 2016). 

2.5.3.2. Limitations of Harmonic Serialism 

     Ranking is fixed, and it does not change between steps because changing them might 

indicate that convergence is not assured but only probable (Kimper, 2011; Staubs & 

Pater, 2016). However, having fixed ranking makes it difficult for HS to explain 

opacity. In addition, non-convergent derivations are problematic to HS because they 

might lead to adding a structure without limit or maybe making a change then undo the 

change again (McCarthy, 2016). 

     A case of vowel syncope can prove to be problematic for HS when having two 

processes that should happen simultaneously. In Cairene Arabic, short high vowels in 

unstressed non-final open syllables are syncopated in internal and external sandhi, as 

in /wiħiʃ-a~wiħʃa/ ‘bad f.s.’ (Watson, 2002, p. 71). McCarthy (2016) suggests that in 

Cairene Arabic, syncope and resyllabification happen simultaneously because deletion 

without resyllabification is against the facts of the language. In a word like /wiħiʃ-a/, if 

vowel deletion and syllabification take place in different steps, which means that GEN 

is doing them serially, then the derivation will be as in (4). 
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(4) Derivation for /wiħiʃ-a/ → ˈwiħ.ʃa (McCarthy, 2016, p. 64) 

/wiħiʃ-a/  →   wi.ħi.ʃa  →  ˈwi.ħi.ʃa     →   ˈwi.ħ.ʃa  →  ˈwiħ.ʃa  

Input    →  syllabification → stress assignment → vowel deletion → resyllabification 

     However, having the consonant /ħ/ in a separate syllable is not acceptable in the 

dialect. If GEN is producing the derivation in parallel and in one step, then it will be as 

in the derivation in (5). 

(5) Derivation for /wiħiʃ-a/ → ˈwiħ.ʃa (McCarthy, 2016, p. 64) 

/wiħiʃ-a/ →   wi.ħi.ʃa  →  ˈwi.ħi.ʃa  →   ˈwiħ.ʃa  

Input  → syllabification →stress assignment →vowel deletion and resyllabification 

     However, in a phrase like /ħaɡar kibiir/ → /ˈħa.ɡar.ki.ˈbiir/ ‘big stone’, syncope has 

to be blocked because if it were applied, it would cause a forbidden complex coda 

*/ˈħa.ɡark.ˈbiir/, or onset */ˈħa.ɡar.ˈkbiir/ (McCarthy, 2016, p. 64). The sequential 

theory will reach a point where it has to choose between /ˈħa.ɡar.ki.ˈbiir/ or 

/ˈħa.ɡar.k.ˈbiir/, and if a constraint is used to block the syncope, then it will block the 

syncope in /ˈwiħ.ʃa/ and it will surface as */ˈwi.ħi.ʃa/ (McCarthy, 2016, p. 64). 

According to McCarthy (2016), this serial analysis has failed because HS is unable to 

look ahead, and it has no way of knowing if it will be possible to attach this 

unsyllabified consonant to another syllable. He adds that simultaneous theory can do 

syncope and resyllabification at the same time, so it does not have this problem. 



chapter two 

49 

2.6. Stratal OT 

     Stratal OT is an integration of OT and LPM (Kiparsky, 2008), and it is considered 

as a hybrid model that has a combination of some of the features of OT and of LPM. 

Moreover, Kiparsky (2008) considers Stratal OT as the marriage between Parallel OT 

and LPM. Stratal OT adopts its serialism from LPM, and its parallelism from the 

Classic OT because it resembles LPM in its ability to differentiate between lexical and 

postlexical levels, and at the same time, it consists of parallel constraint subsystems 

similar to Parallel OT. However, this does not indicate that Stratal OT adopts every 

aspect of both theories. Although the insights of both OT and LPM are kept, new 

insights that emerge from their combination are not available under either of them on 

their own (Kiparsky, 2000, p. 352). 

     Kiparsky, who is one of the founders of Lexical Phonology and Morphology, had a 

big role in presenting Stratal OT (2000, 2001, 2003a, 2003b, 2008, 2010), and he 

introduced this multi-stratal model of OT to deal with opacity, and it was pioneered by 

him and by Bermúdez-Otero (2003, 2006, 2007, 2010, 2012, 2017, In preparation). The 

main outline of this model in (6) was proposed by Kiparsky (2003b). 

(6) Stratal OT outline (Kiparsky, 2003b, p. 152) 

• Stems, words, and sentences are characterized by distinct constraint systems. 

• These constraint systems are serially related. 

• Morphology and phonology are cyclically interleaved in each domain. 

• I/O constraints are the only type of correspondence constraint.  
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     Stratal OT has been originated as one of the theories in the Optimality Theory 

framework to explain opacity, and being able to deal with opacity and cyclicity, is the 

main justification for the Stratal OT framework (Bermúdez-Otero, In preparation; 

Kaisse & McMahon, 2011). In Stratal OT, phonology is explained as functions that 

occur cyclically in different morphological or syntactic domains organized in a 

hierarchy (Bermúdez-Otero, In preparation).  

     Kiparsky (2000, 2001) argued in favour of Stratal OT with different strata, which 

makes Stratal OT similar to LPM (Mohanan, 1986) where each level corresponds to 

different levels of word formation. Both Stratal OT and rule-based LPM agree with the 

claim that independent criteria are the reason behind separating two processes into 

different strata, and intrinsic ordering of strata is what decides the order of these 

processes. Stratal OT abandoned some of the criteria that LPM uses to segregate strata, 

such as Structure Preservation and Strict Cyclicity (McCarthy, 2007a, p. 111). Structure 

preservation forces restriction on the underlying form, which is incompatible with the 

Principle of the Richness of the Base that Stratal OT adopts, and Strict Cyclicity refers 

to phonological rules that apply in specific morphological domains (Sheredi, 2015, p. 

69). 

     Stratal OT is closely related to the Classic OT because both theories deal with a set 

of constrains in a hierarchical order. The major difference between these two versions 

of the theory is that the candidates in Classic OT go through one level only, while 

candidates go through three levels in Stratal OT. Parallelism is kept in each level in 

Stratal OT, and this parallelism is modified for the sake of the stratal system to be 

suitable for different levels. Based on Kiparsky’s model (2000), levels are limited to 

three: stem, word, and phrase levels, and the input of the stem level is the underlying 
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lexical form. In Stratal OT, there are three inputs and three outputs; the output of the 

stem level is the input of the word level, and the output of the word level is the input of 

the phrase level. Finally, the output of the phrase level is the actual uttered form.  

     The stem and word levels make the lexical level, and the phrase level makes the 

postlexical level. The notion of having lexical and postlexical levels is not new; it goes 

back to the Prague school where the distinction was between word phonology and 

sentence phonology (Booij, 1997, p. 264). However, the levels in Stratal OT analysis 

will be referred to as stem, word, and phrase level instead of lexical and postlexical 

level as the latter two terms are loaded and the former are more neutral (Bermúdez-

Otero, In preparation, p. 63). 

     Having strata is not an arbitrary or trivial matter; on the contrary, Kiparsky (2015) 

refers to how levels in Levantine Arabic can be distinguished based on phonology and 

morphology as explained in Kiparsky (2000). Also, in the case of Tiberian Hebrew 

spirantization, different processes behave differently, and this suggests that they belong 

to different morphological domains, which can be accounted for in the Stratal OT 

framework (Koontz-Garboden, 2001).18   

     There is evidence from Abha Arabic supporting the claim of attaching different 

suffixes at different levels, such as long vowel shortening in closed syllables after 

attaching a consonant initial subject suffix. This shortening is realised if the attached 

suffix is a subject suffix, but it is not realised if the attached suffix is an object one even 

 

18  Tiberian Hebrew spirantization refers to the alternation between nonemphatic stops and fricatives 
(Idsardi, 1998, p. 39), and this process is opaque in Tiberian Hebrew (Chomsky, 1995). 
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if the stem and both suffixes are identical phonologically. This opaque interaction is 

explained by suggesting that each one of the suffixes (as will be explained in detail in 

chapter 6) is attached at a different level, and this is what explains their different 

behaviour towards vowel shortening. The notion of attaching suffixes to different levels 

does not only exist in the Arabic language. It is found in other languages including 

English (Kiparsky, 1982), Slovac (Rubach, 1993), Dutch (Booij, 1997), and Russian 

(Rubach, 2008). 

     According to Kiparsky (2015, p. 33), many aspects, such as learnability and 

restrictiveness, favour Stratal OT over Parallel OT with O/O or Sympathy constraints. 

Additionally, Stratal OT allows the morphology to help the learner in expecting the 

phonological behaviour, which facilitates the learning task (Kiparsky, 2000). 

     Rakhieh (2009) argues that Stratal OT is the best theory available to solve 

phonological opacity; he does not claim that this is a perfect theory; however, it is less 

problematic than other theories when used to explain phonological opacity. In addition 

to opacity, Stratal OT is also claimed to be able to explain derived environment effects 

and paradigmatic effects (Marston, 2009). Stratal OT deals with paradigmatic effects 

by ordering the constraint systems serially, and this shows how the larger component 

has an effect on the form of the smaller component it contains, which is known as 

cyclicity. Opacity appears as a result of this stratification (Kiparsky, 2015). When 

comparing Stratal OT (where grammar is different at each stage) with serial derivations 

in OT (where the same ranking with minimal changes is used in all steps), Stratal OT 

shows superiority in dealing with opacity, as in Lardil (for more details check 

Staroverov (2014)). Moreover, Marston (2009) established, with examples from 

Sanskrit, that Stratal OT is able to account for accentual placement of the derivational 
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and inflectional paradigms. Also, Kiparsky (2000) used examples of epenthesis and 

deletion from Arabic to show Stratal OT’s ability to account for opacity in addition to 

paradigmatic effects. Also, the Stratal OT approach is able to predicts the correct output 

in both verbal and nominal inflections in Korean (Yun, 2009). 

     As mentioned in section 2.5, different devices (such as alignment constraints and 

O/O Correspondence constraints) were proposed to account for the phonology interface 

with morphology or syntax because of the inability of non-stratal theories to account 

for the non-phonological information. The Stratal OT framework is based on the idea 

that phonology’s access to morphology and syntax is “indirect and local”, and these 

two concepts are inspired from Generative Phonology (Bermúdez-Otero, In 

preparation, p. 44). Stratal OT is more useful when candidates consist of not only a 

stem, but also more morphologically complicated structures, because this model can 

deal with phonology morphology interaction. The reason for this is that the phonology 

morphology interface happens at different levels. Phonological processes at 

intermediate levels in Stratal OT are not ad hoc, but they are motivated by morphology 

or syntax, and for each phonological process, there is a grammatical coexisting 

construction, but not all grammatical construction results in a phonological change 

(Bermúdez-Otero, In preparation). 

     Although Parallel OT is more restrictive than Stratal OT and other serial models, 

supporting Parallel OT with other constraints, such as O/O, Sympathy, or paradigm 

uniformity, does not make it less restrictive than Stratal OT, but different from it 

(Kiparsky, 2003b). However, according to Kiparsky (2003b), this difference works 

towards the disadvantage of Parallel OT. Stratal OT does not use the different types of 

constraints that Parallel OT needs to deal with phonology morphology interactions, or 



chapter two 

54 

any transderivational constraints to deal with opacity as in the Parallel OT framework. 

Instead, Stratal OT uses only faithfulness and markedness constraints at each level 

(Kiparsky, 2015). Ultimate Transparency, that posed a problem to the SPE, as 

mentioned in §2.3.1.1, is solved in Stratal OT by means of I/O faithfulness constraints 

only (Bermúdez-Otero, In preparation). 

2.6.1. How does this model work? 

     Stratal OT has been described as an economical variation of OT, and the constraints 

used in Stratal OT are input-output constraints, without the need for the exotic and 

powerful constraints used in the other Parallel OT variations (Marston, 2009). Every 

level in Stratal OT is similar to the original version of OT, where grammars are ordered 

in different levels that interact serially with one another, which is a feature adopted 

from LPM (Kiparsky, 2015), and this might be the reason why Kiparsky (2000, 2003b) 

refers to this model as the constraint-based model of LPM or LPM-OT.  

(7) Stratal OT (Rakhieh, 2009, p. 46) 

  

Stem level 

Word level 

Phrase level 

     The difference between Stratal OT and a parallel version is the ability of reranking 

the constraints in Stratal OT. Reranking is what makes Stratal OT derivational. A string 

is assessed by mini-grammar in stratum 1, then assessed again in stratum 2 by 

katab ˈka.tab 

ˈkatab-ha ka.ˈtab.ha 

kaˈtabha ka.ˈtab.ha 
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mini-grammar 2; and these two mini-grammars cannot exist independently at any time 

(Scheer, 2011). In other words, candidates are assessed by a set of constraints that can 

be reranked at each level, but each level operates in a parallel fashion. The main 

difference between the way Stratal and Parallel OT work is that in Stratal OT, the string 

has to go through all strata on its way to the surface, while in the parallel version, each 

string goes through one computation. 

     Although Stratal OT adopts some of the features of the Parallel OT, Stratal OT 

depends on different levels of interaction between phonology and morphology. These 

interactions are represented in different mappings between input and output. These 

mappings are ordered serially. Phonology and morphology operate in cycles in Stratal 

OT, where a morpheme is attached before a phonological process takes place. The 

evaluation process that occurs in each cycle is similar to a Classic OT operation. In 

each cycle, the input goes through GEN and EVAL once. 

     It was suggested that the lexical level differs from the postlexical one in its 

sensitivity towards morphology because lexical levels are affected by morphological 

changes while the postlexical levels are not (Rakhieh, 2009, p. 39). Moreover, 

postlexical processes are phonological and do not need access to morphological 

information (Watson, 2002, p. 226). 

     Although Stratal OT was proposed to deal with opacity and has proven its ability to 

account for opaque interactions, this should not mean that this theory has no drawbacks. 

McCarthy (2007b) points out two problems with Stratal OT when dealing with opacity. 

The first point is in its inability to deal with observed opaque interactions. The second 

point is that it so powerful in predicting non-observed phonological systems that appear 
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to be impossible. McCarthy (2007b) adds that Stratal OT can be so powerful because 

there are no limitations imposed on different strata in a language. Moreover, different 

rankings in different strata can indicate different grammars in the same language, which 

is not favourable from the perspective of language typology and learnability (Sheredi, 

2015). 

2.7. Opacity in different theories  

     According to McCarthy (2007a), in feeding and bleeding interactions, successive 

rule application is not necessary, and these interactions can be accounted for by simple 

models with less complex derivations than SPE. On the other hand, both counterfeeding 

and counterbleeding are considered as opaque interactions, and support the notion of 

rule ordering that is specific for each language (McCarthy, 2007a). 

     Theories with different levels of representations, like SPE, can account for opacity 

(McCarthy, 2007a). SPE uses “extrinsic rule ordering” to account for opaque 

interactions, and when rules are applied in a counterfeeding order, an underapplication 

effect emerges (Bermúdez-Otero, In preparation, p. 6). Moreover, SPE assumes that 

even if a generalization appears to be misapplied in the surface form, it must have been 

applied transparently somewhere in the underlying grammar (Bermúdez-Otero, In 

preparation). 

     In rule-based theories, opacity is dealt with by means of cyclicity (Brame, 1974; 

Kenstowicz & Abdul-Karim, 1980). Theories such as LPM use rule ordering in 

counterfeeding and counterbleeding order, but this tool is not available to non-

derivational theories (Booij, 1997). In non-derivational theories, that lack extrinsic 

rule-ordering, constraints are ranked and applied concurrently (Booij, 1997).  
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     Classic OT is able to deal with feeding and bleeding interactions because they are 

transparent. However, counterfeeding and counterbleeding are problematic to Classic 

OT, which has led to the introduction of different versions of this framework to account 

for opacity.  

     It has been suggested in literature that Stratal OT was designed to account for 

opacity. Stratal OT offers a better explanation for phonological opacity than other OT 

versions (Bermúdez-Otero, 2003), and according to Yun (2009, p. 238), it is better than 

Parallel OT when dealing with opacity because it offers an “intermediate stage”, unlike 

Parallel OT where there are only the input and output levels. Kiparsky (2003b) also 

supports the suggestion that Stratal OT is able to explain the interaction between 

morphology and phonology, and that it is able to account for opaque interactions better 

than Parallel OT.  

     According to Kiparsky (2015, p. 29), Stratal OT deals with opacity not only as an 

unproblematic process, but rather a predictable one. In the Stratal OT framework, the 

recurring interaction between different levels causes opacity; however, phonological 

processes are transparent in each level of representation as they are explained in terms 

of parallel mapping from input to output following the Classic OT approach 

(Bermúdez-Otero, In preparation). According to McCarthy (2007a), the Stratal OT 

model is claimed to be able to reduce opacity to transparent interactions in different 

strata.  

2.8. Conclusion  

     This chapter started by referring to the notion of opacity and transparency. Then 

different frameworks were discussed to show how they work and to explain some of 
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their limitations. These theories share some similarities with the Stratal OT framework 

in some aspects, but they are different in others. It was also discussed that opacity was 

the main motivation to propose different tools in the OT framework to account for it. 

The tools used to account for opacity within the OT framework have been discussed.  
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Chapter 3. Abha Arabic morphology 

3.1. Introduction  

     Morphology deals with the structure of words, and it is apparent that there is a 

relationship between the morphological operations and the phonological processes in a 

language. However, not all phonological processes are sensitive to morphological 

operations (Watson, 2002, p. 122). 

     A description of AA morphology is presented in this chapter, and an account of AA 

phonology is presented in the following chapter to help in understanding the discussion 

and analysis in chapters 5 and 6. However, not all phonological and morphological 

aspects of the dialect are discussed in this research as it is not following a descriptive 

approach; and since Arabic morphology is rich, only the details relevant to this current 

research will be explained. 19 

     AA shares many features with other Arabic dialects, and comparisons between AA 

and Modern Standard Arabic (MSA) and other Arabic dialects will be presented when 

necessary. However, it is important to distinguish between Classical Arabic (CA) and 

Modern Standard Arabic (MSA). CA is the language of the holy book ‘Qur’aan’ and 

 

19 AA phonology, morphology, and syntax have been covered in other works (Al-Azraqi, 1998, 2005; 
Nakshabandi, 1988). 
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medieval Islamic poetry, whereas MSA is the variation used in education and media. 

The main difference between MSA and CA is in the lexicon (Al-Shahrani, 1988, p. 12).  

     An important point to mention is the fact that CA will not be considered as the 

underlying form of AA because the dialect under investigation is dealt with 

synchronically.20 In addition, MSA will be treated like any other Arabic dialect in 

relation to AA. Considering MSA or CA as the input to AA is not ideal because both 

are just different varieties of Arabic. Using MSA as an input to AA would be similar 

to the idea of using British English as the input to American English or using AA as 

the input to Makkan Arabic. Choosing the input for AA in this research will be based 

on evidence from the dialect itself. 

     Affixes in Arabic are attached to the stem in a linear order, either to the left edge or 

to the right edge as prefixes and suffixes, and they can be identified when isolated. This 

type of morphology, where different affixes are accumulated, is known as 

concatenative morphology, and in this case, morphemes can be separated from the 

stem. 

     Some phonological alternations, such as vowel change in the Arabic root, are 

considered as morphemes, and this is known as apophony or ablaut (Spencer, 1991, p. 

16). It is impossible to separate these morphemes, as in the case of ablaut, which can 

be represented by changing a vowel in a word, as in sing~sang~sung. This is known as 

 

20 This is in line with what other linguists have suggested, such as Al-Shahrani (1988, p. 54).  
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non-concatenative morphology, and it deals with morphological operations where it is 

difficult to separate the morphemes from the stem. It has been realized that languages 

that use non-concatenative morphology have templates for this type of morphology 

(Ussishkin, 2007, p. 464). Non-concatenative morphology, which can be referred to as 

discontinuous morphology, can occur by forcing the morpheme to split and be 

distributed in the stem to create what are known as interfixes, which happens in Semitic 

languages (Ussishkin, 2007, p. 463). Semitic languages, such as Arabic, use both 

concatenative and non-concatenative morphology (McCarthy, 1981).  

(1) Non-concatenative morphology in Arabic (root k-t-b) 

 

     k  t  b         k  t  b        k  t  b 

CVVCVC   CVCVC   CVCVVC 

k a a t i b ‘a writer’  k a t a b ‘he wrote’   k i t a a b ‘a book’ 

     In Watson’s analysis of Cairene and San’ani Arabic (2002), she considered two 

levels of morphology. Non-concatenative is part of level-one morphology, and 

concatenative is part of level-two morphology. Also, it was suggested that the 

non-concatenative morphology is a non-cyclic domain, and it can be presumed that it 

precedes the stem level; on the other hand, stem and word levels are cyclic domains 

(Kabrah, 2004, p. 8). According to Bakalla (1979), vowels inserted into a verb, like 

/faʕal/ ‘he did’, are motivated by a morphological process, which he refers to as zero 

operation.  
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3.2. Non-concatenative morphology 

     Semitic languages are known to use templates of patterns in their morphology.21 

These various patterns are morphological constructions and they show morphological 

distinctions. The components of Arabic words are the fixed templates applied to the 

root, and they make the discontinuous morpheme, in addition to the consonantal root, 

prefixes, and suffixes.22 

     Operations can be either derivational or inflectional. Templates give derivational 

classes in Arabic and this is what creates words with different syntactic classes. On the 

other hand, inflectional operations give more information, such as mood, tense, or 

aspect without changing the class (Spencer, 1991, p. 21).  

     Verb templates in Arabic are more restricted than noun templates (Watson, 2002, p. 

133), while nominal stems are less restricted, and they consist of more vocalic melody 

and have more derivational affixes (Glover, 1988, p. 143). With the exception of loan 

words, particles, and pronouns, all Arabic lexemes consist of what are known as roots 

and templates (Feghali, 2004, p. 14).  

     Arabic language morphology is based on the idea of having a root of consonants, 

and this root can then be derived into different templates. Words in Arabic are produced 

by combining different templates with these consonants in the root. The template is 

 

21 Templates or patterns are also known as measures or binyan (pl. binyanim) (Soudi, Neumann, & Van 
den Bosch, 2007). 
22 Not all components are available in every Arabic word. There are words surfacing with no prefixes 
or suffixes. 
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represented by vowels that give the morphological identity to words, and by changing 

the root to different templates, additional meaning is added. Thus, the consonants in the 

root that give the general semantic meaning are known as radicals and they give the 

semantic abstraction. This consonantal root has a broad meaning, and by inserting 

vowels, the syntactic meaning is added. The stem in Arabic differs from the root. The 

stem is the word without the addition of affixes, yet the stem has the internal changes 

that are applied to the root to fit a certain pattern. 

     In Semitic languages, there is a restriction on the combination of consonants allowed 

in the triliteral root. This restriction can be attributed to what is known as the morpheme 

structure condition (MSC), which shows that the morpheme structure is governed by 

regularities (Spencer, 1991, p. 64). 

     Derivational verbs in Arabic are examples of the root-and-pattern morphology used 

in Semitic languages (Watson, 2002, p. 125). As in English, umlaut and ablaut are 

difficult to explain as separate phonological forms (Watson, 2002, p. 125).23 However, 

in some cases in Arabic, a phonological word does not have a stem, and it consists of 

two bound morphemes, as in the case of attaching the applicative morpheme l- ‘for’ 

with a suffix like -ha ‘her’. The vowel /a/ is inserted to break the onset cluster, and the 

surface form is /laha/ ‘for her’. 

 

 

23 Both umlaut (as in foot~feet) and ablaut (as in drink~drank~drunk) refer to a change in vowel quality. 
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3.2.1. Verbal stems 

     Verbs in Arabic have either triliteral or quadrilateral roots. Verbs have three 

consonantal radicals in the triliteral root and four consonantal radicals in the 

quadrilateral root. If all consonants in this root are sound consonants (not glides), then 

it is called a strong verb. If one position is occupied by one or more than one vowel, 

glide, or glottal stop then it is a weak verb (Al-Shahrani, 1988; Asiri, 2009; Cowell, 

1964). 

     Strong triliteral roots can be either doubled or sound. Doubled roots end with 

gemination (second and third consonants are identical), as in /madd/ ‘he stretched’, 

whereas in sound roots, the second and third consonants are different as in /katab/ ‘he 

wrote’.  

     Weak triliteral roots can contain a glottal stop either word initially or medially, as 

in hamzated roots, as in /ʔakal/ ‘he ate’ and /saʔal/ ‘he asked’.24 The glottal stop is not 

allowed word finally or in consonant clusters in AA. Moreover, weak verbs can contain 

a glide, and these verbs differ based on the position of the glide. Assimilated roots are 

a type of weak triliteral root where the first segment is a glide, as in /waʕad/ ‘he 

promised’ and /jabas/ ‘it m.s. dried’. In addition, hollow roots are weak triliteral roots 

that have glides in medial position, as in the root ɡ-w-l. They are called hollow because 

these glides turn into long vowels to form different stems, and this leaves the middle 

position hollow from consonants as in /ɡaal/ ‘he said’.25 However, these glides appear 

 

24 The word ‘hamzated’ is derived from the word ‘hamza’, which stands for the glottal stop in Arabic. 
25 Hollow verbs have a CVVC form. 
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in other semantically related forms (e.g. the root n-w-m in /naam/ ‘he slept’ vs.  

/nawwam/ ‘to put to sleep’), and this is how we know that they are in the underlying 

form. The final triliteral weak root type is the defective root that ends with a glide r-m-j. 

The verb surfaces as /rama/ ‘he threw’, and the glide does not surface unless a suffix is 

attached in other forms as in the noun /ramjah/ ‘a throw’. 

     There are three types of quadrilateral roots: sound, weak, and reduplicated. A sound 

quadrilateral root, as in /barhan/ ‘he proved’, is different from a reduplicated 

quadrilateral root where the second and fourth consonants in the reduplicated roots are 

identical, as in /ɣarɣar/ ‘he gargled’. The third segment in the weak quadrilateral roots 

is /w/, as in /harwal/ ‘he jogged’.26 

     AA has ten derivational templates for triliteral roots. Form I is the basic form, and 

the other forms from II to X are derived from it. These verb templates can be either in 

the perfective or the imperfective aspect. 

 

 

 

 

 

 

 

 

26 For more details about different types of roots in AA, see Nakshabandi (1988, pp. 40–42). 
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(2) Three consonantal root templates for verbs 

 
Template 

 
Explanation 

Perfective  Imperfective27 
Pattern  Example  Pattern  Example  

I The base form CaCaC /kasar/  
‘he broke’28 

ji-CCiC 
 

ji-CCuC 
 

ji-CCaC 
 

/ji-ksir/ 
‘he is breaking’ 

/ji-ɡʕud/ 
‘he is sitting’ 

/ji-ʃrab/ 
‘he is drinking’ 

II Causative meaning, and it is 
derived from form I by 
geminating the second 

radical 

CaGGaC /kattab/ 
‘made 

someone 
write’ 

ji-CaGGiC /ji-kattib/  
‘he is making 

someone write’ 

III Reciprocal, and it is derived 
by lengthening the vowel in 

form I 

CaaCaC /xaasˤam/ 
‘he told off’ 

ji-CaaCiC /ji-xaasˤim/ 
‘he is telling off’ 

IV Represents rare verbs that 
start with the syllable ʔa- 

ʔaCCaC /ʔaʕlan/ 
‘he 

announced’ 

ji-CCiC /ji-ʕlin/ 
‘he is announcing’ 

V Derived by adding the 
prefix t- to form II, and it is 
considered as reflexive of 

form II 

t-CaGGac /t-ʕallam/ 
‘he learned’ 

ji-tCaGGac /ji-t-ʕallam/ 
‘he is learning’ 

VI Derived by adding the 
prefix t- to form III, and it 
can represent reciprocity 

and pretence 

t-CaaCaC /t-ʃaawar/ 
‘he 

consulted’ 

ji-t-CaaCaC /ji-t-ʃaawar/ 
‘he is consulting’ 

VII Derived by adding /n/ to 
form I, and it denotes the 

passive voice 

ʔinCCaC /ʔinkatab/ 
‘it m.s. has 

been 
written’ 

ji-nCiCiC /ji-nkitib/ 
‘it m.s. is being 

written’ 

VIII Derived from form I by 
placing the consonant /t/ 

after the first radical, and it 
is the reflexive of form I 

ʔiCtaCaC /ʔiʕtaraf/  
‘he 

confessed’ 

ji-CtiCiC /ji-ʕtirif/ 
‘he is confessing’ 

IX This form is used with 
colour or referring to 
defects but is not a 

productive form in many 
Arabic dialects. It can be 

replaced with form II as in 
ħammar and jiħammir 

ʔiCCaGG /ʔiħmarr/ 
‘it turned 

red’ 
 
 
 

ji-CCaGG /ji-ħmarr/ 
‘he is turning red’ 

 
/ji-ħtarr/ 

‘it m.s. is becoming 
hot’ 

X It is derived by adding ist- 
to the verb, and it means 

‘seeking for oneself’ 

ʔistaCCaC /ʔistaɣfar/ 
‘he asked 

for 
forgiveness’ 

ji-staCCiC /ji-staɣfir/ 
‘he is asking for 

forgiveness’ 

 

27 It is important to mention that when dealing with aspect we are not dealing with a specific tense. For 
example, the imperfective aspect could be referring to repeated or habitual actions either in the present, 
past, or future. Imperfective aspect can also refer to a single action in progress in the present and is 
therefore incomplete. According to Abu-Chacra (2007, p. 106), imperfective can be translated to English 
as present simple or progressive. 
28 The absence of a marker (a prefix or a suffix) indicating number, gender, or person means that this is 
a third person singular masculine. 
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     In table (2), C stands for any root consonant and GG stands for geminates. Lower 

case consonants are forced by the template and they do not change with number or 

gender. Also, in table (2), the prefix used with the imperfective is the third person 

masculine prefix ji- ‘he’, and it is not a part of the template. The glottal stop and initial 

vowels at the beginning of different templates will be accounted for in chapter 5. 

     It was suggested that the basic verb form in Arabic is the perfective with the active 

voice; this makes form I in table (2) the basic form, which is the non-derived one (Al-

Shahrani, 1988, p. 48). However, in the Stratal OT framework, it will not be suggested 

that the basic form I is the input to the other forms. The canonical shape of the verb 

(the template) will be applied on the root consonants before entering into the stem level. 

A relationship between the perfective verb /kasar/ ‘he broke’ and the imperfective 

/ji-ksir/ ‘he is breaking’ will be difficult to account for in any phonological theory. Each 

aspect has a different canonical shape for each form. 

3.3. Concatenative morphology  

     There are several pieces of evidence from different languages that prove the concept 

of attaching affixes at different levels, which cause different phonological processes. 

The main justification of having different levels, such as the stem and the word levels, 

is affixes’ different behaviour, where they sometimes trigger a certain phonological 

process and sometimes they do not. The different effects of attaching affixes can cause 

opacity, which cannot be accounted for in one-levelled theories such as Classic OT. 

     This notion of attaching affixes at different levels has been reported by many 

researchers in many languages, such as English (Kiparsky, 1982), Slovak (Rubach, 

1993), Dutch (Booij, 1997), Russian (Rubach, 2008), Tiberian Hebrew (Koontz-
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Garboden, 2001), and Kimatuumbi (Bermúdez-Otero, In preparation). In relation to 

Arabic, it has been discussed in many works (Abu-Mansour, 1987, 1991; Kabrah, 2004; 

Kenstowicz, 1983, 1986; Kiparsky, 2000, 2003b; Rakhieh, 2009; Ratcliffe, 1990; 

Watson, 2002), to name but a few.  

     In Kimatuumbi language, the level one domain consists of the root in addition to 

derivational affixes, and this creates the inflectional stem, and the level two domain is 

created by inflectional suffixes added to the inflectional stem (Bermúdez-Otero, In 

preparation, p. 53). When comparing Kimatuumbi to AA, we find that in AA, affixes 

that belong to the same class can be added at two levels in the Stratal OT framework. 

For example, the subject suffix is added at the stem level, while the object suffix is 

added at the word level; yet, both are inflectional suffixes. 

     It was suggested that Arabic has two levels of morphology (Ratcliffe, 1990; Watson, 

2002), and obviously, level-one processes occur before level two processes. Level-one 

morphology has an effect on the stem, and it is similar to derivational morphology. On 

the other hand, level-two morphology behaves like inflectional morphology. However, 

some of the level-two affixes can change the part of speech of the word it is attached 

to (Watson, 2002, p. 132). 

     When attaching more than one affix, there is a specific and strict order affixes have 

to follow. However, in some languages, morphemes can be organized in different 

orders with some difference in meaning, such as Ecuadorian Quechua (Muysken, 

1981). In AA, affixes are attached in a strict linear order: subject suffixes are attached 

at the stem level, while the object ones are attached later. In the absence of the subject 
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suffix (as in the case of the third person masculine singular), the object suffix is attached 

directly to the verb.  

3.3.1. Verbs and verbal affixes 

3.3.1.1. Verbs in AA 

     Prochazka (1988) in his study about different Saudi dialects focused on verb 

morphology. He worked on verbs from different angles, and he divided them into either 

simple or derived verbs. He also classified verbs in terms of different aspects, and he 

viewed them in terms of stem and template. 

     Verbs in AA are inflected for gender, number, person, aspect, voice, and mood 

(Nakshabandi, 1988). Verbs in AA, unlike Modern Standard Arabic (MSA), do not 

inflect for dual number, and only nouns are inflected for this in AA. Plural markers are 

used with verbs to indicate more than one subject or more than one object. The 

imperative mood is inflected for gender and number. Also, verbs in AA inflect for 

perfective and imperfective aspect, and these aspects are presented by means of 

inflectional affixes. To form the perfective aspect, suffixes are added to the perfective 

stem, and to form the imperfective aspect, prefixes and sometimes suffixes are attached 

to the imperfective stem.  

3.3.1.2. Verbal affixes  

     Suffixes attached to the perfective and imperfective verbs are either subject 

agreement, object pronouns, or applicative suffixes. Perfective and imperfective terms 

refer to the morphological form and not to the semantic aspect (Hallman, 2015, p. 



chapter three 

70 

109).29 It is important to mention that many affixes have different allomorphs that are 

conditioned either phonologically or morphologically. Furthermore, the nature of 

prefixes and suffixes are examined in different environments to decide the shape of the 

affix (in chapter 5).  

3.3.1.2.1. Perfective suffixes 

(3) Perfective aspect subject suffixes  

Gender  Number  1st person 2nd person 3rd person 

Masculine  Singular  -t -t ⦰ 

Plural  -na  -tu -o 

Feminine  Singular  -t -ti -at 

Plural  -na -tu -o 

     No prefixes are attached to form the perfective verb. All suffixes in (3) are 

inflectional, and it can be noticed that plural and first person suffixes are identical in 

both genders. An affix can express more than one meaning, as in the case of the suffix 

-at in /ʃarab-at/ ‘she drank’, indicates perfective aspect, singularity, person, and 

femininity at the same time.  

 

29 According to Abu-Chacra (2007), in Arabic, tense does not represent time, which is why the aspect 
notion is needed. Tense in Arabic is better to be looked at in terms of aspects. The perfective refers to 
completed actions, established facts, or a past state. On the other hand, the imperfective refers to either 
incomplete, continuous, or habitual action.  
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(4) Perfective aspect subject suffixes with sound verbs30 

Gender  Number  1st person 2nd person 3rd person 

Masculine  
Singular  -t 

ʃarabt 

-t 

ʃarabt 

⦰ 

ʃarab 

Plural  -na  

ʃarabna 

-tu 

ʃarabtu 

-o 

ʃarabo 

Feminine  
Singular  -t 

ʃarabt 

-ti 

ʃarabti 

-at 

ʃarabat 

Plural  -na 

ʃarabna 

-tu 

ʃarabtu 

-o 

ʃarabo 

     The stem used in table (4) is /ʃarab/ ‘drank’, which is a sound verb. Sound verbs end 

with a consonant and attaching a consonantal suffix in this case can create a complex 

cluster, as in /ʃarabt/ ‘I drank’. In the case of complex codas created after adding 

perfective consonantal suffixes, no vowel insertion is needed to break the consonant 

cluster because the consonant /t/ in the suffix is low in sonority. Complex codas with 

falling sonority are permitted in AA. Attaching other CV and V suffixes does not cause 

problems because they are not creating any tautosyllabic consonant clusters that belong 

to the same syllable. 

 

30 The sound verb paradigm is used as an example in this chapter. Other verb paradigms, such as 
hamzated verbs, doubled verbs, defective verbs, and hollow verbs, are provided later. Adding affixes to 
sound verbs is a straightforward process, while attaching affixes to other verb paradigms can cause 
changes in stems and affixes, which is addressed in detail in chapters 5 and 6 with the analysis.  
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(5) Perfective aspect object suffixes  

Gender  Number  1st person 2nd person 3rd person 

Masculine  
Singular  -ni -ik -ah 

Plural  -na -kum -hum 

Feminine  
Singular  -ni -iʃ -ha 

Plural  -na -kum -hum 

     In table (5), the difference between feminine and masculine genders is only found 

in the second and third person singular suffixes. The segment /h/ in the pronoun suffix 

-ah is “barely audible in actual speech” (Feghali, 2004, p. xii), and Kenstowicz (1986, 

p. 125) commented that the /h/ is considered as a weak aspiration.31 This is also the 

case with the feminine singular marker -ah, and the masculine singular possessive 

suffix -ah that are attached to nouns. Using the form in different environments confirms 

that the consonant /h/ is available in the underlying form because it surfaces across 

word boundaries as in /ʃarabah#iljoom/ ‘he drank it today’. 

(6) Perfective aspect object suffixes with sound verbs 

Gender  Number  1st person 2nd person 3rd person 

Masculine  
Singular  -ni 

dˤarabni 
-ik 

dˤarabik 
-ah 

dˤarabah 
Plural  -na 

dˤarabna 
-kum 

dˤarabkum 
-hum 

dˤarabhum 

Feminine  
Singular  -ni 

dˤarabni 
-iʃ 

dˤarabiʃ 
-ha 

dˤarabha 
Plural  -na 

dˤarabna 
-kum 

dˤarabkum 
-hum 

dˤarabhum 

 

31 According to Brame (1971) and McCarthy (1979a), stressed final CVV syllables are underlyingly 
CVV(h), before (h) got dropped in most if not all Arabic dialects. 
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     In table (6), the stem is /dˤarab/, and when comparing subject with object suffixes, 

it can be realized that some suffixes appear as homophones as they are similar 

phonologically. However, it will be demonstrated, with examples from AA, that 

because their morphological function is different, their behaviour and effect on the host 

can be different. 

     Also, as in the case of subject suffixes, attaching a consonant initial object suffix 

does not trigger vowel insertion to break the consonant cluster. However, a combination 

of subject-object suffixes can create a CCC cluster, as in /ʔakal-tu-hum/ ‘I ate them’, 

which results from adding the object suffix -hum to the subject suffix -t and both are 

added to the verb /ʔakal/ ‘ate’. It is noticed that the first vowel /u/ in /ʔakaltuhum/ is an 

epenthetic one, which is needed to break the CCC cluster. Discussion about the quality 

and the position of epenthetic vowels is provided in chapter 5. 

3.3.1.2.2. Imperfective affixes 

 (7) Imperfective aspect subject affixes  

Gender  Number  1st person 2nd person 3rd person 

Masculine  
Singular  a- -⦰ t- -⦰ ji- -⦰ 

Plural  n- -⦰ t- -uun ji- -uun 

Feminine  
Singular  a- -⦰ t- -iin t- -⦰ 

Plural  n- -⦰ t- -uun ji- -uun 

     To form the imperfective aspect, affixes are attached to the verb and they are 

inflected for person, gender, and number. As explained by Benmamoun (2012, pp. 140–

141), in Arabic, subject agreement is realized in terms of prefixes and suffixes, and 

when forming the imperfective verb, prefixes represent person, while suffixes represent 

number. This indicates that prefixes and suffixes are two separate components and their 
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morpho-syntactic existence is independent of one another. He (Benmamoun, 2012) 

concluded that person and number morphemes do not form a discontinuous morpheme, 

but rather, they are disassociated. However, this behaviour is not seen in the case of the 

object and possessive because they are formed only by adding suffixes. 

     Prefixes in (7) are inflectional, and the only difference between the genders in the 

imperfective aspect is in the second person singular suffixes and third person singular 

prefixes. It is also realized from (7) that there is no distinction between masculine and 

feminine plural verbal affixes. Also, it is noticed that the first person in the imperfective 

aspect does not take any suffixes to form the imperfective aspects. Moreover, the 

second person imperfective prefix is always t- in all cases, and the suffix is what adds 

extra information about number and gender. As for the third person imperfective 

prefixes, only the feminine singular prefix is different in this case. 

(8) Imperfective aspect subject affixes with sound verbs 

Gender  Number  1st person 2nd person 3rd person 

Masculine  
Singular  a- -⦰ t- -⦰ ji- -⦰ 

ʔaktub tuktub jiktub 

Plural  n- -⦰ t- -uun ji- -uun 

nuktub tuktubuun jiktubuun 

Feminine  
Singular  a- -⦰ t- -iin t- -⦰ 

ʔaktub tuktubiin tuktub 

Plural  n- -⦰ t- -uun ji- -uun 

nuktub tuktubuun jiktubuun 
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     The stem in table (8) is /ktub/ ‘writing’, and when forming the imperfective verb, 

both prefixes and suffixes can be attached, which could force changes to the right and 

left edges of the word.32 On the left edge of the verb, the vowels after the prefixes n- 

and t- are epenthetic ones. Attaching a consonantal subject prefix causes an initial CCC 

cluster, which is repaired by means of vowel insertion, as in /tiksirhum/ ‘she is breaking 

them’. This case is discussed in detail in chapter 5. In addition, the glottal stop is added 

to fill the onset position when the first person singular prefix a- is in utterance initial 

position.33 On the right edge of the verb, subject suffixes that are used to form the 

imperfective aspect are vowel initial ones and they do not cause any changes that need 

to be repaired when they are added to strong verbs because the final consonant in the 

verb fills the onset position in the new syllable. 

     Object suffixes attached to the imperfective verb, as seen below in table (9), are 

identical to the ones added to the perfective verb in table (5) above. The reason for this 

is that object markers have one paradigm that can be used for both the perfective and 

imperfective, unlike subject agreement that needs two different paradigms (one for the 

perfective and the other for the imperfective) (Benmamoun, 2012, p. 145). This is not 

the only difference between subject and object affixes in Arabic. Benmamoun (2012) 

also discusses that in addition to syntactic (and morphological) evidence, phonology 

also treats subject and object markers differently. Examples from Palestinian Arabic 

show how the subject and object markers behave towards high vowel deletion (Brame, 

 

32 Suffixes are not always added to form the imperfective aspect. They do not surface with the first 
person, second and third person masculine singular, and third person feminine singular, as seen in table 
(8). 
33 More details about the nature of prefixes are provided in chapter 5 where the nature of these prefixes 
is investigated to decide their shape. 
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1974). The first person plural subject marker -na triggers high vowel deletion, as in 

/fhˈimna/ ‘we understood’, while the first person plural object marker -na does not 

trigger high vowel deletion, as in /fihˈimna/ ‘he understood us’, although the markers 

are homophonous. 

     Brame (1974) uses a rule-ordering (cyclic) framework, and he points out that not all 

verbs need an object pronoun, but they need a subject pronoun. This subject pronoun 

appears to be bound to the stem, but having the object pronoun is an operation that 

takes place when forming the syntax of the language. Benmamoun (2012, p. 148) adds 

that the subject marker is more integrated in the prosodic structure than the object 

marker. The reason for this is in line with the claim that the subject marker is generated 

as a part of the derivation at an earlier stage than the object marker. This makes the 

influence of attaching the subject suffix to the stem stronger. 

(9) Imperfective aspect object affixes with sound verbs 

Gender  Number  1st person 2nd person 3rd person 

Masculine  
Singular  -ni 

ji-rsimni 

-ik 

ji-rsimik 

-ah 

ji-rsimah 

Plural  -na 

ji-rsimna 

-kum 

ji-rsimkum 

-hum 

ji-rsimhum 

Feminine  
Singular  -ni 

ji-rsimni 

-iʃ 

ji-rsimiʃ 

-ha 

ji-rsimha 

Plural  -na 

ji-rsimna 

-kum 

ji-rsimkum 

-hum 

ji-rsimhum 

     In the previous table, the stem is /rsim/ ‘drawing’, and the prefix used, ji-, refers to 

the singular masculine third person ‘he’. Number, person, and gender labels in table (9) 

refer to object suffixes. Also, as in the case of the perfective aspect, attaching either a 
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consonant or vowel initial suffix to a sound imperfective verb does not trigger any 

changes in the sound verb host. Moreover, a combination of subject and object suffixes 

can be used, as in /ji-rsim-uun-hum/ ‘they are drawing them’. In this case, no 

phonological changes are triggered to repair this form. 

3.3.1.2.3. Imperative suffixes 

     It was argued that the imperative in Arabic is derived from the imperfective because 

they share the same vowel stem, and it is formed by dropping the imperfective prefix 

(Al-Shahrani, 1988; Benmamoun, 1996; Brame, 1970). This would indicate that the 

prefix ji- in /jimudd/ ‘he is stretching’ is dropped to form /mudd/ ‘stretch! m.s.’. Ibn 

Ginni (1954, p. 56) suggested that a glottal stop is added after deleting the imperfective 

prefix to differentiate between the imperative and the perfective. However, I will argue 

against these proposals and suggest that both the imperative and imperfective share the 

same underlying form. However, this does not mean that the imperfective aspect is the 

input to the imperative (or vice versa) simply because deleting or adding affixes is a 

morphological operation and it cannot be accounted for as a phonological process in 

phonological theories.  

(10) Imperative subject suffixes 

Gender  Number  2nd person 

Masculine  
Singular  ⦰ ⦰ 

Plural  ⦰ -u 

Feminine  
Singular  ⦰ -i 

Plural  ⦰ -u 

     As mentioned for the imperfective, prefixes and suffixes forming the imperfective 

are independent of one another. Forming the imperative also confirms this fact because 
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the prefix does not surface in the imperative case. As noticed in (11), the imperative 

and the imperfective verbs are identical, but the imperative one displays the number 

but not the person, while the imperfective can display the person with no number suffix 

realized. Moreover, we do not need a subject prefix to mark the person in the imperative 

form because it is always directed to the second person. 

(11) Imperative and imperfective stems and affixes of the verb /ħaawil/ ‘try’ 

Person    Verb    Number 

a. Imperative   ø  ħaawil   u 

b. Imperfective   n  ħaawil   ø 

     According to Benmamoun (2012, p. 141), in Semitic languages such as Arabic, the 

person prefix does not surface when forming the imperative.34 However, in forms like 

/ʔiʃrab/ ‘drink! m.s.’, the glottal stop and the vowel are not a part of the stem. There are 

two different views on the nature of the vowel /i/ in the imperative form. It was 

suggested that this initial vowel is either considered as an epenthetic vowel (Kiparsky, 

2000; Rakhieh, 2009; Watson, 2002), or as a prefix that has a morphological function 

(Angoujard, 1990). Both views will be considered against one another in chapter 5 

along with the analysis, and in this research, I support the view that the syllable added 

to the imperative form is a prosthetic one triggered for phonological purposes. 

 

34 Benmamoun (2012, p. 141) used examples like /ħaawil/ ‘try! m.s.’, which has a simple onset. 
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(12) Imperative mood subject suffixes with sound verbs 

Gender  Number  2nd person 

Masculine  
Singular  ⦰- -⦰  

ʔiʃrab	
Plural  ⦰- -u  

ʔiʃrabu 

Feminine  
Singular  ⦰- -i  

ʔiʃrabi 
Plural  ⦰- -u  

ʔiʃrabu 

     The stem in the previous table is /ʃrab/ ‘drink! m.s.’. Subject suffixes attached to 

imperative stems are only the second person singular and plural because the imperative 

mood always refers to the second person and it cannot be directed to first or third 

person. The syllable /ʔi/ at the left edge, as will be discussed in chapter 5, is a prosthetic 

one needed to eliminate the complex onset. This syllable only surfaces utterance 

initially, and the vowel /i/ surfaces after a consonant final preceding word. If the 

imperative stem does not have a complex onset, no prosthetic syllable is needed, as in 

/mudd/ ‘stretch! m.s.’. 

(13) Imperative mood object suffixes with sound verbs 

Gender  Number  1st person 3rd person 

Masculine  
Singular  -ni 

ʔi-rsimni 
-ah 

ʔi-rsimah 
Plural  -na 

ʔi-rsimna 
-hum 

ʔi-rsimhum 

Feminine  
Singular  -ni 

ʔi-rsimni 
-ha 

ʔi-rsimha 
Plural  -na 

ʔi-rsimna 
-hum 

ʔi-rsimhum 
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     Object suffixes attached to the imperative mood are identical to the ones attached to 

the perfective and the imperfective aspects. In the previous table, the subject suffix is 

null because it refers to the second person masculine singular. However, a combination 

of subject-object suffixes can be formed by attaching object suffixes to subject suffixes, 

as in /ʔirsim-uu-hum/ ‘draw pl. them!’. Lengthening the vowel /u/ in the subject suffix 

to /uu/ after attaching the object suffix -hum is discussed in detail in the vowel 

lengthening section in chapter 6. 

     Second person object suffixes are not commonly used when forming the imperative 

verb. Reflexive pronouns are used, as in /ʔirsim nafsik/ ‘draw yourself m.s.!’, instead 

of using the second person suffix. This also applies to other verb types, as will be 

discussed later. 

3.3.2. Nouns and nominal affixes 
3.3.2.1. Nouns  

     Nouns are inflected for number and they have different number divisions: singular, 

dual, and plural. Also, nouns can be marked for gender, but they are unmarked for the 

singular masculine. Grammatical gender exists in AA, and inanimate entities inherit 

their grammatical gender randomly. If a singular noun ends with the suffix -ah, then it 

will be treated as a feminine entity. However, some entities are treated as feminine 

without the suffix -ah. Moreover, nouns can be either derived or non-derived, and 

derived nouns can be derived from other nouns and adjectives, while non-derived nouns 

are either proper or common nouns (Asiri, 2009; Nakshabandi, 1988).  
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3.3.2.2. Nominal affixes  

     Although most affixes are attached to verbs, there are nominal affixes, such as the 

definite article l-, the feminine marker, number, and possessive suffixes. 

(14) Affixes attached to nouns in AA 

Prefixes  Suffixes  
Prepositional 

prefixes  
 

l- ‘to’ 
/lsaarah/ ‘to Sarah’ 

 
ʕa- ‘on’ 

/ʕa-l-kursi/  
‘on the chair’ 

number 
suffixes 

 

-iin  
/mudarrisiin/  

‘teachers m.pl.’ 
 

-een dual marker 
/mudarriseen/  

‘two teachers m.’ 
 

-aat 
kafaraat ‘tyres’ 

The definite 
article 

l- 
/ʔilkursi/ 

‘the chair’ 

Feminine 
marker  

 

-ah 
/wardah/  

‘flower f.s.’ 
 

-at 
/ward-at-ha/ 
‘her flower’ 

 
The 

demonstrative  
 

ha- ‘this’ 
/ha-l-makaan/  

‘this place’ 

Adjectival 
suffix35 

-i 
/kuweeti/  

‘Kuwaiti national’ 

     Prepositions are either independent or bound, and they can be attached to nouns, 

bound object pronouns, or demonstratives (Al-Azraqi, 1998, p. 131). Prepositions, such 

as ʕa- ‘on’, are attached to nouns only if they have the definite article attached as in 

/ʕa-l-baab/ ‘on the door’. Otherwise, the full form preposition /ʕala/ ‘on’ is used in the 

 

35 Adjectival suffixes change nouns to adjectives. 
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absence of the definite article. The demonstrative ha- ‘this’ also behaves similarly 

because it is only attached to nouns if the definite article is available, as in /ha-l-kitaab/ 

‘this book’. If there is no definite article, then free demonstratives are used, as in 

/haða#lkitaab/ ‘this book’. Yet, the aforementioned free preposition and free 

demonstratives can be used also if the word starts with the definite article.   

     The definite article is attached to nominals, and the consonant /l/ is assimilated 

regressively with the following coronal consonant in the word it is attached to, as in 

/l-ʃams/ that surfaces as /ʔiʃʃams/ ‘the sun’. 

     In AA, there is no singular masculine marker. On the other hand, singular feminine 

entities in AA are either marked with the suffix -ah or not marked. As seen in table 

(14), the feminine marker has another allomorph that surfaces with the genitive 

(possessive) after adding a suffix, as in /ward-at-ha/ ‘her flower f.s.’, or in construct 

state construction, as in /ward-at#ilbint/ ‘the girl’s flower’.36 The suffix -t must be 

another allomorph for the feminine marker because it cannot be accounted for in 

phonology.  

     Arabic forms the plural by either attaching suffixes to singular nouns, which is 

known as sound plural, or by applying different patterns to the noun, which is known 

as the broken plural. As mentioned in table (14), the sound plural is formed by attaching 

the suffix -iin to form the masculine plural, and attaching -aat to form the feminine 

plural. If the singular feminine noun has the feminine marker -ah, then -aat replaces -ah, 

 

36 Construct state construction is also called iDaafah construction, addition, annexation, or attachment. 
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as in /wardah~wardaat/ ‘flower~flowers’. The suffix -een marks the dual, as in 

/ɡalameen/ ‘two pens’, and the feminine marker -ah is changed to -at before the dual 

marker, as in as in /wardateen/ ‘two flowers’. 

     In some cases, non-human singular masculine nouns can have the sound feminine 

plural marker by attaching the feminine plural suffix -aat, as in the singular masculine 

noun /malaff/ ‘folder m.s.’ that has a feminine plural /malaffaat/ ‘folders f.pl.’.  

(15) Possessive suffixes (genitive marker) 

Gender  Number  1st person 2nd person 3rd person 

Masculine  Singular  -i 

ɡalami 

-ik 

ɡalamik 

-ah 

ɡalamah 

Plural  -na 

ɡalamna 

-kum 

ɡalamkum 

-hum 

ɡalamhum 

Feminine  Singular  -i 

ɡalami 

-iʃ 

ɡalamiʃ 

-ha 

ɡalamha 

Plural  -na 

ɡalamna 

-kum 

ɡalamkum 

-hum 

ɡalamhum 

     The noun /ɡalam/ ‘pen’ in table (15) is a singular masculine inanimate entity. 

Possessive suffixes are sensitive to number, gender, and person. However, plural 

possessive suffixes do not differentiate between genders in AA. Moreover, it can be 

realized that the subject suffix -na in (3), the object pronoun -na in (5), and the 

possessive suffix -na in (15) are homophones. However, as will be discussed later that 

regardless of their phonological resemblance, they are different morphologically, 

which can be problematic to one-levelled theories.  
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3.4. Conclusion 

     In this chapter, the difference between concatenative and non-concatenative 

morphology, which is a feature in Semitic languages, has been discussed. For 

concatenative morphology, verbal stems and different types of triliteral or quadrilateral 

roots were explained. In addition to this, the relation between different aspects was 

discussed. Different verbal and nominal affixes, that are part of the non-concatenative 

morphology, were described.
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Chapter 4. Abha Arabic phonology 

4.1. Introduction  

     This chapter provides an outline of the phonological system in AA. Consonants and 

vowels in AA are described in this chapter. In addition to this, details about syllables 

in AA are provided including different syllable structures, stressed syllables, and 

syllable weight. IPA is the system used for phonetic transcription throughout this thesis.  

4.2. Consonants  

     Consonants in table (1) are organized according to the order of the Arabic alphabet 

that begins with the glottal stop and ends with the glide /j/. They are described in terms 

of voice, place, and manner. 

(1) Consonants in AA  

Arabic inventory IPA symbol Description 

  ʔ Glottal stop ا/أ/ء

  b Voiced bilabial stop ب

 t Voiceless dental-alveolar stop ت

 θ Voiceless interdental fricative ث

 ʤ Voiced alveo-palatal affricate ج

 ħ Voiceless pharyngeal fricative ح

 x Voiceless post-velar fricative خ

 d Voiced dental-alveolar stop د

 ð Voiced interdental fricative ذ
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 ر
r 
ɾ 

Voiced alveolar trill37 
Voiced alveolar flap 

 z Voiced alveolar fricative ز

 s Voiceless dental-alveolar fricative س

 ʃ Voiceless alveo-palatal fricative ش

 sʕ Voiceless emphatic dental-alveolar fricative ص

 tʕ Voiceless emphatic dental-alveolar stop ط

 ðʕ Voiced emphatic interdental fricative ظ

 ʕ Voiced pharyngeal fricative ع

 ɣ Voiced post-velar fricative غ

 f Voiceless labio-dental fricative ف

 ق
q 
ɡ 

Voiceless uvular stop 
Voiced velar stop 

 k Voiceless velar stop ك

 ل
l 
ɫ 

Voiced dental-alveolar lateral 
Voiced alveolar emphatic lateral 

 m Voiced bilabial nasal م

 ن
n 
ŋ 

Voiced alveolar nasal 
Voiced velar nasal 

ــھ  h Voiceless glottal fricative 

 w Voiced labio-velar glide و

  j Voiced palatal glide ي

     Consonants are divided in terms of place of articulation into different places: 

bilabial, labio-dental, interdental, alveolar, palatal, velar, pharyngeal, glottal, 

 

37 In AA, the consonant /r/ has two variants, a trill and a flap. The trill is produced with more than one 
tap with the tip of the tongue, while the flap consists of one tap only. For more convenience, both will 
be referred to with the symbol /r/ instead of using a different symbol for the flap /ɾ/ because the trill is 
simply used when there is a geminate as in /marrah/ ‘very’ (with the trill) vs. /marah/ ‘a woman’ (with 
the flap). 
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dental-alveolar, post-velar, uvular, alveo-palatal, and labio-velar.38 In addition to this, 

consonants are divided into the following manners of articulation: stops, fricatives, 

affricates, nasals, laterals, flaps, trills, and glides.  

     Some consonants are restricted to certain positions. The glottal stop and /h/ have 

different realizations in different contexts as they are retained in some positions and 

deleted in others. The glottal stop in AA can be either a part of the underlying form, or 

it can be epenthetic. If it is a part of the underlying form, then it is not allowed to surface 

word finally or in consonant clusters, and it can be deleted or realized as a long vowel. 

The consonant /h/ is not audible word finally. Also, the nasal velar /ŋ/, which is an 

allophone of /n/, occurs only before velar consonants. 

     It has been suggested that in different Arabic dialects, the voiceless uvular stop /q/ 

occurs in words borrowed from MSA or Classical Arabic (Al-Azraqi, 1998; Al-

Shahrani, 1988), which means it is only used in formal situations. It was also suggested 

that /q/ is replaced with the velar /ɡ/ in Arabic dialects (Sheredi, 2015). However, in 

AA, /q/ is used and can be found in informal contexts, as in /burtuqaal/ ‘orange’ and 

/mustaqiim/ ‘straight’, and not only in formal situations. 

     Emphatic consonants are represented with the symbol ʕ (after the symbol of their 

plain counterparts). The emphatic feature is added to the dental-alveolar and interdental 

consonants to create different consonants /sʕ/, /tʕ/, and /ðʕ/. These consonants (in 

 

38  In Semitic languages, such as Arabic, guttural sounds can form a class of sounds, and Arabic language 
has a variety of guttural consonants: laryngeals (ʔ and h), pharyngeals (ʕ and ħ), uvulars (ɣ, x, and q) 
(Watson, 2002, p. 37).  
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addition to the voiced emphatic dental-alveolar fricative /dʕ/) had the attention of Arab 

grammarians and they were referred to as emphatics; however, not all dialects use all 

of them.39 The way these emphatics are pronounced is by lowering the body of the 

tongue and raising the back of it (Bishir, 1998, p. 207). According to Al-Ani (1970, p. 

44), it is more suitable to refer to these consonants as pharyngealized rather than 

velarized, and the reason for this is that the area involved in producing these sounds is 

the pharynx and not the velum. Each one of these pharyngealized consonants has 

another counterpart that is considered plain. Pharyngealization is what distinguishes 

the plain interdental and dental-alveolar consonants from their emphatic counterparts. 

Emphatics in general have an effect on adjacent vowels, and the tongue tend to be more 

retracted when pronouncing these vowels. In the vicinity of these emphatics, there is 

emphasis spread to the adjacent sounds. In AA, emphasis does not usually spread 

beyond the adjacent vowel (Abu-Jarad, 2010; Watson, 1999, 2002; Younes, 1991). 

     AA has a set of primary emphatics /tʕ/, /ðʕ/, and /sʕ/, and the reason for considering 

them as primary is because, according to Younes (1994), they have a plain counterpart. 

In addition to this, primary emphatics can occur in any vocalic environment, while 

secondary emphatics can occur only with low vowels. Moreover, primary emphatics 

can create minimal pairs with the plain counterparts, as in (2). Also, in Arabic, /r/ and 

/l/ can function as emphatics, and /q/ also has a similar effect on adjacent vowels as the 

emphatics (Abu-Chacra, 2007, p. 14).  

 

39 The emphatic /dʕ/ is not used in AA. 
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(2) Plain vs. emphatic minimal pairs 

a. /tiin/ ‘fig’    /tʕiin/ ‘mud’ 

b. /baas/ ‘he kissed’  /baasʕ/ ‘bus’ 

c. /ðill/ ‘humiliate’  /ðʕill/ ‘shadow’ 

     The voiced alveolar emphatic lateral /ɫ/ is also a part of the consonant inventory, and 

it exists in AA in a specific environment. It is realized in the words /ʔaɫɫah/ ‘Allah’, 

/basˤaɫ/ ‘onion’ and /tˤaɫaaɡ/ ‘divorce’, so it appears in the vicinity of low vowels or 

emphatics.40 However, in the vicinity of a high front vowel, /i/, the choice will be a 

clear /l/, as in /ʃillah/ ‘a group of friends’.  

4.2.1. Consonant clusters 

     According to Nakshabandi (1988, pp. 19–20), two consonant clusters occur in all 

positions in AA; however, he noticed that these clusters are less common in initial 

positions. Two consonant clusters occur word medially in intervocalic position in AA, 

and when syllabifying them, they belong to different syllables.  

     Al-Shahrani (1988, p. 30) explains that some of these consonant clusters in the 

Shahraani dialect (ShD henceforth) are original, as in /ʃmaal/ ‘left’, and some result 

from vowel deletion (as in ɡaʕad ‘he sat’ > ɡʕadat ‘she sat’). Also, according to Sheredi 

(2015, p. 37), initial consonant clusters in Tripolitanian Arabic (hereafter TA) and 

Eastern Libyan Arabic (hereafter ELA), can be a result of high vowel deletion as in the 

input /ħisaab/ that surfaces as [ħsaab] ‘an account’. This cluster is allowed in TA, but 

 

40 The emphatic lateral /ɫ/ is also referred to as the dark /ɫ/.  
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it is repaired by inserting a vowel and a glottal stop in ELA, and it will surface as 

[ʔaħsaab]. However, in this research, I will argue that what has been explained in many 

dialects as a case of vowel deletion can be actually accounted for as a case of vowel 

insertion that can be blocked in some cases and triggered in others. 

     In some cases, a consonant cluster results from attaching different affixes as in the 

case of forming the imperfective of a hollow verb in /n-ruuħ/ ‘we are going’. An initial 

complex consonant cluster can also result from applying certain morphological 

templates. An example is the case of forming a noun with a geminated second radical 

(from the root k-s-r) that becomes /mkassar/ ‘is broken’. These initial consonant 

clusters are repaired by inserting a prosthetic syllable as detailed in the analysis below. 

     The realization of the CVCC syllable word finally, in AA, is governed by some 

markedness principles, such as the Sonority Sequencing Principle (Clements, 1990; 

Selkirk, 1984a). In AA, the final CC cluster is not permissible if the first consonant is 

lower in sonority than the second one. Moreover, as stated above, the glottal stop is not 

allowed in a consonant cluster, and it needs a markedness constraint to repair the 

problem with compensatory lengthening, as in */ðiʔb/ ~ /ðiib/ ‘wolf’ and */raʔs/ ~ /raas/ 

‘head’ as will be explained in chapter 5.  

     Three consonant clusters in AA are repaired with vowel insertion; however, the 

quality and the position if the epenthetic vowel differs based on the position of the CCC 

cluster and the level at which it is repaired. However, some CCC clusters are tolerated 

word medially, as in /ʔilkbaar/ ‘the big ones’. A detailed analysis of how AA deals with 

CCC clusters is provided in chapter 5. 
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     According to Nakshabandi (1988, p. 18), geminates in AA only occur in medial and 

final positions, unlike single consonant segments that can occur in all positions. 

Geminates can occur word finally, as in /maħall/ ‘place’ and /kull/ ‘all’, and they are 

not separated with a vowel insertion. They can also appear word medially, as in 

/dannaɡ/ ‘he bent down’. 

     Geminates are dispreferred word initially, yet they can be created as a result of 

consonant assimilation after attaching consonantal prefixes. An example of this process 

is the case of forming the second person masculine imperfective by adding the prefix 

t- to a verb starting with a coronal, such as /ðuuq/ ‘taste’ and /tˤalliʕ/ ‘put out’. The 

prefix t- is assimilated to the coronal word initially, which results in creating initial 

geminates, as in */ððuuq/ and */tˤtˤalliʕ/. This impermissible initial cluster is repaired 

by inserting the syllable /ʔi/ and the output form will be /ʔiððuuq/ ‘you m.s. are tasting’ 

and /ʔitˤtˤalliʕ/ ‘you are m.s. putting out’. 41 

     Geminates create contrast in meaning (minimal pairs) in all positions including word 

initially, as in /naam/ ‘he slept’ vs. */nnaam/ ‘we are sleeping’. In the case of */nnaam/, 

the geminate is created by attaching the imperfective first person plural prefix n-, and 

this leads to attaching the prosthetic syllable ʔi- word initially to /ʔinnaam/ ‘we are 

sleeping’. Geminates also create minimal pairs when occurring word medially, as in 

 

41 It is explained in chapter 5 that attaching prosthetic syllables word initially is a phrase level process, 
while attaching the imperfective prefix t- is a word level process. However, consonant assimilation will 
not be discussed because it is not the focus of this research as the attention is on vowel processes.  
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/ʃarab/ ‘he drank’ ~ /ʃarrab/ ‘he made someone drink’, and word finally, as in /kul/ ‘eat! 

m.s.’ and /kull/ ‘all’. 

4.3. Vowels  
(3) Vowels in AA 

 Front  Central  Back  
Short  Long  Short  Long  Short  Long  

High  i ii   u uu 
Mid  ee   o oo 
Low    a aa   

     According to Al-Azraqi (1998) and Nakshabandi (1988), AA vowel inventory 

consists of three short vowels (/i/, /a/, and /u/), but they did not mention the vowel /o/ 

that is used in a word like /ɡaalo/ ‘they said’. The other five vowels are long vowels 

(/ii/, /ee/, /aa/, /oo/, and /uu/). AA inventory has three fronting diphthongs (/ij/, /aj/, and 

/aaj/) and four backing diphthongs (/iw/, /aw/, /aaw/, and /uw/) (Nakshabandi, 1988, 

pp. 27–28). According to Kabrah (2004), the absence in contrast of a vowel length, as 

in the case of the vowel /ee/, can be traced down to the fact that this vowel was 

originally a diphthong and went through monophthongization.42 

     Not only consonants, but also vowels are restricted to some environments. For 

example, vowels cannot occur syllable initially and long vowels are dispreferred word 

finally. I will explain in chapter 6 that no long vowels are allowed word finally unless 

these vowels belong to different morphemes, as in */katab-ti-ah/ that surfaces as 

/katabtii/ ‘you wrote it m.s.’. Moreover, no short vowel is allowed before consonantal 

 

42 Monophthongization refers to the process of changing diphthongs to long vowels.  
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suffixes, and no long vowel in a closed syllable is allowed after attaching a consonant 

initial subject suffix, and all of this is detailed in chapter 6. 

     Moreover, emphatic consonants have an effect on short vowels, and when 

neighbouring an emphatic consonant, the high front unrounded vowel /i/ and the high 

back rounded vowel /u/ are lowered and the low central unrounded vowel /a/ is backed 

(Asiri, 2009, p. 91). Not only short vowels are affected by a neighbouring emphatic 

consonant, but also long vowels. The high fronted unrounded vowel /ii/ and the high 

back rounded vowel /uu/ are lowered and shortened (Asiri, 2009). Bishir (1998, p. 93) 

added that emphatic vowels are not contrastive with other vowels and using them is a 

prosodic not a phonemic option. On the other hand, primary emphatic consonants are 

contrastive with their plain counterparts.  

4.4. Syllables  

     It is important to discuss syllable structure in this thesis to be able to explain 

different phonological processes. The argument of the importance of syllables is based 

on the idea of phonotactics (which deals with what is permissible in a language’s 

phonology). Some combinations are not allowed syllable initially or syllable finally, 

and this is why it is important to have access to syllable boundaries.  

     Syllables were considered as a significant and distinct unit of phonology in 1972 

(Hooper, 1972; Vennemann, 1972). Before that, they were not regarded as a significant 

constituent of phonology to be treated as a separate unit (Rakhieh, 2009). Many 

proposals were offered regarding the internal structure of the syllable, such as the flat 

model (Clements & Keyser, 1983; Kahn, 1976); the Moraic model (Broselow, 1995; 

Hayes, 1989; Hyman, 1985; McCarthy & Prince, 1986, 1990); the binary branching 
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with body (McCarthy, 1979a; Vennemann, 1988); ternary branching (Davis, 1985; 

Haugen, 1956; Hockett, 1955); and binary branching with rhyme (rime) (Blevins, 1995; 

Fudge, 1969; Kiparsky, 1980; Selkirk, 1982), among others. Arabic syllable structure 

has been investigated in different studies, as in Broselow’s (1979) study of Cairene 

Arabic syllable structure. 

     The importance of the syllable is attested in its role in both segmental and 

autosegmental phonology. Segmental phonology refers to processes that affect 

segments directly, such as assimilation and pharyngealization, and autosegmental 

phonology, which deals with tones and stress, also needs reference to syllables 

(Aldaihani, 2014). 

4.4.1. Syllable structure 

     In most languages, nuclei are the core of syllables, and therefore it is obligatory to 

have a nucleus, which is represented by a vowel. On the other hand, languages differ 

in the marginal components of the syllable. Onsets are either obligatory or optional, 

while codas are optional, obligatory, or not allowed. Languages like Arabic and 

German demand an onset for their syllables (McCarthy, 2007c, p. 3).43 Some Arabic 

dialects allow complex onsets and other dialects do not, and the same goes for codas, 

where some dialects allow complex codas and other dialects do not. Whereas simple 

codas with one consonant are allowed in all Arabic dialects (Rakhieh, 2009). 

 

43 A constraint has been suggested by Itô (1989, p. 222) known as the Onset Principle, and it ensures 
that all syllables have onsets and onsetless syllables are avoided.  
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     In AA, not only the nucleus is mandatory, but also the onset, while the coda is 

optional as the minimal syllable in AA is CV. The maximum number in a consonant 

cluster in the coda is two consonants, and there are a limited number of syllable patterns 

as in (4). Moreover, words in AA vary in number of syllables from one to five syllables 

in a word (Nakshabandi, 1988).  

(4) Syllable patterns 

Open syllables 

a. CV   /ka.ta.bah/ ‘he wrote it m.s.’ 

b. CVV   /ɡaa.bal.hum/ ‘he met them’ 

Closed syllables 

c. CVC   /ku.tub.hum/ ‘their books’ 

d. CVVC   /ʃaat.hum/ ‘he kicked them’ 

e. CVCC   /ʔil.ɡalb/ ‘the heart’ 

f. CVVGG  /maadd/ ‘he stretched’ 

     CVVC syllables can be attested morpheme internally in derived environments after 

affixes are attached (Watson, 2002, p. 107). In Makkan Arabic CVVC is allowed only 

word finally (Kabrah, 2004, p. 19), but CVVC in AA can exist word initially as in 

/ʃaal-hum/ ‘he carries them pl.’, word medially, as in /ʔas.naan-ha/ ‘her teeth’, and word 

finally, as in /ʔas.naan/ ‘teeth’. It will be discussed in detail in chapter 6 that a CVVC 

syllable can go through a vowel shortening process after attaching consonant initial 

subject suffixes, but it keeps its length when other suffixes are attached. 

     In Cairene Arabic, CVV usually does not occur in word final position (Watson, 

2002). It was suggested that long vowels are reduced historically in Cairene Arabic to 
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short vowels (Birkeland, 1952, p. 25). In AA, CVV syllable also is dispreferred word 

finally (unless it belongs to different morphemes as detailed in chapter 6). However, I 

suggest that this final vowel is not being shortened word finally, but it is already short 

word finally and it gets lengthened when suffixes are attached.  

     CV and CVC syllables are not restricted in AA, and they are tolerated in all 

positions. On the other hand, CVVGG (GG indicates gemination) is restricted to final 

positions only. Moreover, CVCC has to have a falling sonority coda; otherwise, vowel 

epenthesis is needed as in /ʔahil/ ‘family’. When CVCC is non-final (after attaching 

consonant initial suffixes), it will be broken by vowel epenthesis as in /ʔahla-ha/ ‘her 

family’. 

    The Sonority Sequencing Principle (SSP) indicates that in a case of complex onsets, 

the first consonant should be lower in sonority than the second consonant. On the other 

hand, in the case of a complex coda, the first consonant should be higher in sonority 

than the following one (Clements, 1990; Hooper, 1976; Kiparsky, 1979; Selkirk, 1982; 

Steriade, 1982). The most sonorous segment fills the nucleus position, while the 

segments in the margins are less sonorous (Zec, 2007), and this gives the syllable its 

curve shape. It is preferred to have a rising sonority syllable initially and a falling 

sonority at the end, and this is known as the Sonority Sequencing Principle (SSP): 

Occlusive < Fricative < Nasal < Liquid < Glide (Clements, 1990, p. 290). Segments are 

organized in their sonority from highest (i.e. vowels) to the lowest (i.e. stops). There 

are different versions of sonority scales and some of them are more detailed than others.  
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(5) Sonority scale (Zec, 2007, p. 178) 

Vowels low vowels 

  mid vowels 

  high vowels 

Liquids rhotics 

  laterals 

Nasals  nasals 

Obstruents voiced fricatives 

  voiced stops 

  voiceless fricatives 

  voiceless stops 

4.4.2. Syllabification and different dialect types 

     Literature about Arabic syllables shows that different Arabic dialects differ in the 

permissible syllable patterns, the location of the epenthetic vowel, and the quality of 

this vowel (Abu-Mansour, 1987; Abu-Salim, 1980; Adra, 1999; Broselow, 1976, 1992; 

Farwaneh, 1995; Haddad, 1984a; Herzallah, 1990; Itô, 1986, 1989; Kenstowicz, 1983, 

1986; Kiparsky, 2003b, To appear), just to name a few. 

     Syllabification directionality of the stray consonant (to the right or to the left) was 

used by Broselow (1992), Farwaneh (1995), Itô (1989), Mester and Padgett (1994), 

among others, to help in distinguishing Arabic dialects, and this directionality helps in 

differentiating between onset and coda dialects (Kabrah, 2004, p. 15). Dialects are 

divided by Kiparsky (2003b) into three groups: CV, VC, and C dialects. In each dialect, 

three consonant clusters that are morphologically driven are syllabified differently 

(Watson, 2007). The main difference between the dialect types is related to the position 

of the epenthetic vowel in relation to the unsyllabified consonant. In CV dialects, the 

vowel is inserted to the right of the unsyllabified consonant, and in VC dialects, the 
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vowel is inserted to the left of the unsyllabified consonant. No vowel is inserted in the 

case of C dialects (Watson, 2007). Therefore, C dialects keep the three consonant 

cluster, VC dialects syllabify CCC into CVCC, which makes it a coda dialect, and CV 

dialects syllabify this cluster into CCVC, which makes it an onset dialect. Onset 

dialects do not allow complex syllable margins, while coda dialects allow them 

(Kabrah, 2004). Examples of onset dialects are Egyptian Arabic (Broselow, 1979, 

1992; Itô, 1989), Sudanese Arabic (Farwaneh, 1995; Hamid, 1984), and Makkan 

Arabic (Abu-Mansour, 1987, 1991; Bakalla, 1979; Farwaneh, 1995; Ingham, 1971), 

among others. Examples of coda dialects are Levantine Arabic and Iraqi Arabic 

(Broselow, 1992; Farwaneh, 1995; Haddad, 1984a; Herzallah, 1990; Itô, 1989; 

Kenstowicz, 1986; Kiparsky, To appear), just to name a few. 

     Differences that are based on dialects’ behaviour towards consonant clusters are not 

recent. According to Versteegh (1997), this difference is recognized in eastern and 

western Arabic dialects in the pre-Islamic period. Western dialects prefer vowel 

insertion, while eastern dialects keep the consonant cluster. Another difference between 

dialects is in vowel harmony processes. Vowel harmony is realized in east dialects 

(Versteegh, 1997, p. 41).  

     Kiparsky (2003b) also distinguished between the syllable containing a long segment 

and the one ending with two consonants by using the mora-sharing analysis. However, 

this classification is not only useful to decide the position of the epenthesis, but it also 

helps in explaining different syllabification related phenomena. It was suggested that 

this approach can help with deciding if the dialect allows initial CC- or final -CC 

clusters and in accounting for other phenomena, such as initial geminate clusters, 

metathesis, pausal glottalization, post-geminate high vowel deletion, and closed 



chapter four 

99 

syllable shortening, in addition to opaque interaction between stress and epenthesis 

(Kiparsky, 2003b, pp. 149–150). 

     However, the model suggested by Kiparsky (2003b), to differentiate between Arabic 

dialects, does not seem to be able to explain different environments for vowel 

epenthesis in AA as will be seen in chapter 5. AA behaves like a CV- dialect type when 

breaking medial three-consonant clusters into -CCVC-, but it allows final CC with 

falling sonority as in VC- and C- dialects. However, in some cases, CCC clusters are 

not broken with vowel epenthesis word medially in AA, which resembles C dialects. 

In chapter 5, the Stratal OT framework will be put to the test to see if it can account for 

vowel epenthesis in AA.  

4.4.3. Stress 

     In Metrical Phonology (Hayes, 1995), a syllable is a unit of language that can carry 

stress. Kager (2007, p. 195) differentiated between languages based on stress 

behaviour. In stress languages, a syllable (or more than one syllable) is more prominent 

than other syllables in a word or a phrase. In ‘free stress’ languages, stress can create 

minimal pairs because stress in words is contrastive lexically. In fixed stress languages, 

stress assignment is predictable, and it is affected by morphology. Also, Kager (2007, 

p. 198) adds that stress location in different languages is either quantity-sensitive or 

quality-sensitive. Stress is assigned to syllables with degrees of prominence, and this 

prominence can be represented by the syllable weight. Generally, diphthongs and long 

vowels are bimoraic, whereas syllables with (C)VC structures are considered heavy in 

some languages and light in others (Kager, 2007, p. 198).  
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     In quantity-sensitive systems, syllable weight plays a role in the stress assignment, 

and this sensitivity maintained by the principle weight to stress (WSP).44 WSP insures 

that heavy syllables are always stressed (Kager, 2007). On the other hand, in 

quality-sensitive systems, vowel quality plays a role in deciding which vowel will bear 

the stress (Kenstowicz, 1996b, 2004). In some languages, such as Libyan Arabic 

(Sheredi, 2015), stress is not only determined by phonological factors, but there are 

other factors, such as the vowel quality and the lexis, that determine the stress position.  

     In Arabic, stress is assigned according to the weight and the position of the syllable 

(Watson, 2011, p. 2990). This is because Arabic is a quantity-sensitive language, and 

stress assignment is guided either by weight of the syllable, or the location of the 

syllable in accordance with it being to the right or the left edge of the prosodic word 

(Rakhieh, 2009, p. 99).  

     In Arabic, one syllable in a content word receives the primary stress (Watson, 2002). 

In most Arabic dialects, a word will carry only a primary stress; however, only Egyptian 

Arabic is claimed to have a secondary stress in addition to the primary stress (Mitchell, 

1960).  

 

44  WEIGHT-STRESS-PRINCIPLE (WSP) states that heavy syllables are prominent (Prince, 1990; 
Prince & Smolensky, 1993). 
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     Deciding the stress position in AA is based on the syllable structure and the position 

of this syllable. A raised stress line ‘ˈ’ is used before the onset of the marked syllable. 

Stress in AA behaves in a similar way to the San’ani stress system as detailed in (6).45 

(6) San’ani stress algorithm (Watson, 2011, pp. 3007–3008) 

a. Stress the rightmost non-final CVV or CVG syllable, as in [maˈkaatib] ‘offices’, 

[ˈdawwart] ‘I looked for’.  

b. Otherwise, stress final CVVC or CVCC, as in [baˈnaat] ‘girls’, [lafˈlaft] ‘I 

collected’.  

c. Otherwise, stress the rightmost non-final CVC syllable up to the 

antepenultimate, as in [ˈlaflaf] ‘he collected’, [ˈmaklafih] ‘his woman’.   

d. Otherwise, stress the leftmost CV syllable, as in [ˈkatab] ‘he wrote’, [ˈdarasat] 

‘she learnt’. 

     CVC syllables are heavy word medially because if the syllable structure is 

CV.CV.CV, the antepenult will carry the stress. But in the case of CV.CVC.CV, the 

CVC syllable will be the stressed one based on the WSP principle, and this indicates 

that CVC is heavy word medially. In addition to this, in disyllabic words with the 

structure CV.CV and CV.CVC, the penult will be stressed, and this indicates that the 

final C does not contribute to the weight of the final syllable. If the final syllable is 

CVCC, then it will carry the stress.  

 

45 According to Watson (2002), word stress in San’ani Arabic follows an algorithm that is typical for 
the peninsula Arabic stress system.  
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4.4.4. Syllable weight  

     The mora represents a syllable weight unit in Moraic Theory (Hayes, 1989; Hyman, 

1985; McCarthy & Prince, 1986), and the number of moraic segments in a syllable 

gives the syllable weight. Only the nucleus and the coda carry moras, but the onset 

cannot (Hayes, 1989; McCarthy & Prince, 1986). Before the introduction of Moraic 

Theory, syllables were either with branching rimes or with non-branching rimes 

(Hayes, 1989; McCarthy, 1979a). In Moraic Theory light syllables are mono-moraic 

and heavy syllables are bimoraic (Hayes, 1989; Hyman, 1985; McCarthy & Prince, 

1986). 

     Arabic distinguishes between light, heavy, and superheavy syllables (Watson, 

2011). Heavy syllables are bimoraic and light syllables are monomoraic. CV is 

considered as a light syllable, and CVV is a heavy syllable. CVC syllable weight 

depends on the position of this syllable. If it is a word final syllable, then the final C 

does not carry a mora because it is considered as extrametrical. On the other hand, if a 

CVC syllable is not in a final position, then it is considered as a heavy syllable 

(McCarthy, 1979b). Assigning a mora to the coda in CVC is language specific, and the 

constraint WEIGHT-BY-POSITION (WBYP) can be the one responsible for assigning 

a mora to the coda (Hayes, 1989; Morén, 1999; Zec, 1988).46 CVV and CVC are both 

bimoraic word medially. If both exist in a word, the rightmost one will be stressed; the 

difference between these two syllables appears if they are located word finally, because 

the final C in CVC is extrametrical, while the vowel in CVV can carry a mora (Kabrah, 

 

46 WEIGHT-BY-POSITION (WBYP) ensures that coda consonants must surface as moraic (Morén, 
2003, p. 290). 
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2004).47 To decide if a segment can bear a mora or not, attention should be paid to the 

maximum and the minimum number of moras allowed in a syllable which is known as 

the coerced weight (Morén, 1999), and metrical constraints are used to enforce this, 

such as WEIGHT-BY-POSITION (WBYP) (Hayes, 1989), the 

WEIGHT-STRESS-PRINCIPLE (WSP) (Prince, 1990; Prince & Smolensky, 1993), 

and FOOT-BINARITY (FT-BIN) (McCarthy & Prince, 1993b).48 

     In some Arabic dialects, not only light and heavy syllables exist, but also superheavy 

ones. Superheavy syllables are always closed either with one consonant or two 

(Watson, 2011), as they have one of the canonical shapes CVCC or CVVC. Watson 

(2002) suggests that syllables in Arabic are maximally bimoraic. One proposal to 

account for the cases that appear as a violation of the restriction on the number of 

allowed moras is to suggest that the final consonant is considered extrametrical or that 

the final consonant is connected to a degenerate foot. Moreover, it was also suggested 

that this final consonant in CVVC shares a mora with the preceding vowel because of 

the high sonority of the vowel (Rakhieh, 2009; Watson, 2002).  

     As for CVCC syllables, if they cannot carry more moras than the normal heavy 

syllable, then, it can be analysed in two ways: either to consider CVC as a syllable 

followed by a semisyllable C (Kiparsky, 2003b), or the coda consonant clusters are 

sharing a mora (Farwaneh, 1995; McCarthy, 2007b). However, VV and identical CC 

 

47 Extrametrcality indicates that the segment at the right edge of the prosodic word cannot bear a mora 
(Kabrah, 2004). 
48 “FOOTBINARITY (FTBIN) – prosodic feet must be binary under syllabic or moraic analysis” 
(Morén, 2003, p. 290). 
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cannot share a mora. It was suggested that sharing a mora solution cannot be proposed 

if the two segments are two consonants because the mora has to be attached to sonority 

profiles (Rakhieh, 2009, p. 79).  

4.5. Conclusion  

     This chapter provided description of the consonants and vowels in AA in addition 

to the constraints on some consonants and vowels. Also, an account of the allowed 

syllable types in AA was provided with the constraints on the position of each syllable 

type.  

     An account of different syllabification patterns in Arabic was provided to explain 

the different behaviour of different Arabic dialects towards different syllable structures 

and vowel epenthesis. Moreover, stress algorithm in AA was also discussed in addition 

to an outlook of different views regarding syllable weight.  
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Chapter 5. Vowel epenthesis 

5.1. Introduction  

     There are various vowel processes in AA that result from the 

phonology-morphology interaction, such as vowel insertion, lengthening, and 

shortening. These changes can be considered as repair mechanisms to ensure that the 

surface form resulting from this phonology-morphology interaction conforms to the 

dialect’s phonological constraints. Phonological processes are considered as means to 

repair syllables when morphological changes produce sequences that cannot be 

syllabified into permissible syllables. Phonological processes are either prosodic or 

melodic (Watson, 2002, p. 200). Prosodic processes have an influence on syllable 

structures and stress, whereas melodic processes have an effect on segments, such as 

assimilation. Predicting the repair strategy from only the phonological shape of the 

affix can be difficult without referring to the level they are attached at.  

     This chapter provides a Stratal OT analysis of the vowel epenthesis process in AA. 

This process emerges as a result of phonology-morphology interaction caused by either 

affixation or morpheme interactions across word boundaries. The version of Stratal OT 

adopted in this research has three strata: stem level, word level, and phrase level, which 

is similar to the model used by Kiparsky (2000, 2003b, To appear).   

      Although the main focus of this chapter is vowel epenthesis, reference is made to 

the vowel deletion process. I will propose that what has been considered as a case of 

vowel deletion in some Arabic dialects can be accounted for as a case of delayed vowel 
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insertion in AA. After attaching an affix, the environment that triggers vowel insertion 

is destroyed; therefore, it is not inserted.  

     The following section, 5.2, will shed light on some previous studies that focused on 

vowel insertion processes in some Arabic dialects. In section 5.3, I will start by looking 

at vowel insertion in relation to prefixes and complex onsets. I will also look into the 

syllables added to the left edge of words when forming the imperative and imperfective 

forms and decide if these syllables are attached for phonological or morphological 

purposes. In addition, the nature of prefixes will be tested to decide if the vowels are 

parts of these prefixes, or if they are just epenthetic vowels needed to ensure that the 

output is well formed. In section 5.4, the attention will be shifted to complex codas and 

suffixes, in addition to the interaction between two words across word boundaries. 

Concluding remarks are provided in section 5.5. 

5.2. Vowel epenthesis in Arabic dialects 

     Vowel epenthesis has been observed and investigated by many researchers in 

different Arabic dialects (Abdul-Karim, 1980; Abu-Abbas, 2003; Abu-Mansour, 1987, 

1991; Abu-Salim, 1980, 1982; Adra, 1999; Bakalla, 1979; Broselow, 1979, 1992; 

Farwaneh, 1995; Gouskova & Hall, 2007; Haddad, 1984a, 1984b; Herzallah, 1990; Itô, 

1986, 1989; Kabrah, 2004, 2014; Kenstowicz, 1996b; Kiparsky, 2003b, To appear; 

McCarthy, 2007b; Rakhieh, 2009; Watson, 2007; Zawaydeh, 1997), to name but a few.  

     In Arabic dialects, vowel epenthesis is mostly triggered to repair the problem of 

consonant clusters and to ensure that syllables in the output form are permissible in the 

dialect. Arabic dialects differ from each other with regard to the position and the quality 
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of epenthetic vowels besides what triggers vowel epenthesis. By taking the CCC cluster 

as an example, we can show how Arabic dialects’ behaviour differs towards this 

cluster. After that, a Stratal OT account of AA’s behaviour towards this CCC cluster 

will be provided. 

     It has been suggested that the position and the quality of epenthetic vowels differ 

based on the dialect type, i.e. whether it is an onset or a coda dialect. According to 

Kiparsky’s (2003b) analysis of Arabic dialects, which was adapted later by Watson 

(2007), the position of epenthesis can help in determining if they are onset or coda 

dialects. When the stray consonant in a three-consonant cluster (CCC) is parsed as the 

onset of the epenthetic vowel (CCVC), then it is an onset dialect; and when the stray 

consonant fills the coda position (CVCC), then this is a coda dialect.  

     In addition to an onset versus coda dialect analysis, other linguists, such as Itô (1986, 

p. 10) and McCarthy and Prince (1990, p. 13), suggested that the position of the 

epenthetic vowel is decided by syllabification direction, i.e. right-to-left or left-to-right. 

However, this parameter can result in unexplainable examples where the epenthetic 

vowel is inserted where it is not expected due to the difference between medial and 

initial epenthesis (McCarthy & Prince, 1990, p. 13). 

     The quality of the epenthetic vowel has also been one of the topics investigated in 

different Arabic dialects. This quality can vary in different Arabic dialects based on the 

default epenthetic vowel in the dialect and whether it demands vowel harmony or not. 

In Egyptian, Syrian, Palestinian, Iraqi, and Lebanese, the default epenthetic vowel is 

/i/, and in Makkan and Sudanese Arabic, it is /a/ (Kabrah, 2004, pp. 67–68). According 

to Gouskova (2003, p. 239), high vowels are marked as syllable nuclei, but they are 
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unmarked as epenthetic vowels with respect to the epenthesis constraint hierarchy. She 

also added that in Makkan Arabic, not only is /i/ syncopated, but /a/ is also inserted, 

which means /i/ is then doubly marked, i.e. deleted and not inserted. However, in this 

dialect, high vowels get inserted at the postlexical level (Kabrah, 2004, p. 165).  

     Besides the quality of the epenthetic vowel, the types of syllables that motivate the 

insertion in Arabic have also been examined. What usually triggers vowel epenthesis 

in Arabic dialects is having consonant clusters that cannot be syllabified into 

well-formed syllables. However, what is considered as a well-formed syllable in one 

dialect, can be impermissible in others; for example, in Makkan Arabic, superheavy 

syllables are avoided word medially by means of vowel epenthesis as in /kitaa.ba.na/ 

‘our book’ (Kabrah, 2004, p. 69). In AA, a superheavy syllable with the shape CVVC 

is allowed word medially, as in /ki.taab.na/ ‘our book’, but the syllable CVCC is not 

permitted word medially without resyllabification after attaching a vowel initial suffix, 

as in /kal.b-ah/ ‘his dog’, or vowel insertion after attaching a consonant initial suffix, 

as in /kal.ba-ha/ ‘her dog’, at the word level. However, AA can tolerate a CVCC 

syllable word finally whether it is created by attaching a suffix, as in /ka.tab-t/ ‘I wrote’, 

or as a bare stem, as in /kalb/ ‘a dog’. Also, CVCC syllables are tolerated word medially 

if they are created at the phrase level, as in /ʔil-k.baar/ ‘the big ones’, which will be 

explained later. Moreover, in AA, vowel insertion is realized to break complex onsets 

and complex codas in certain cases as will be detailed in the following sections.  

     Another aspect investigated in previous literature has been the relationship between 

vowel epenthesis and stress. In some Arabic dialects, such as Tripolitanian Arabic 

(TA), Eastern Libyan Arabic (ELA) (Sheredi, 2015) and Makkan Arabic (Kabrah, 

2004), some epenthetic vowels are transparent and attract stress, while others are 
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opaque and do not attract stress. For example, in Makkan Arabic, medial vowel 

epenthesis is a lexical process, and the epenthetic vowel in this case is visible to stress 

assignment, while initial vowel epenthesis is a postlexical process, which makes the 

epenthetic vowel invisible to stress assignment. Because stress assignment is lexical, 

and some vowels in Makkan Arabic are inserted at the postlexical level, postlexical 

vowel insertion in Makkan Arabic can cause opacity because it does not attract stress. 

     Stress in AA is transparent, and it does not take into consideration at which level 

the vowel is inserted. Stress is assigned to any vowel that meets the criteria detailed by 

the stress algorithm mentioned in Chapter 4 section 4.4.3. This indicates that stress is 

applied at phrase level in AA. 

     This chapter aims to contribute to previous literature about the vowel insertion 

process. A Stratal OT account is provided to elaborate on the abilities of the framework 

to explain and predict the behaviour of epenthetic vowels in AA, which has never been 

investigated before.  

5.3. Left edge of the word 

     Vowel epenthesis in AA is mainly motivated to break consonant clusters to allow 

only permissible syllable structures on the surface. There are different types and 

positions of consonant clusters, and each cluster is repaired differently. In this section, 

the focus is on the left edge of the word, including initial consonant clusters and 

prefixes. 

     Initial consonant clusters can be either repaired by vowel insertion between the 

consonants, as in /tuktub/ ‘she is writing’, or a prosthetic syllable can be called upon, 
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as in /ʔiʤlis/ ‘sit! m.s.’. As for prefixes, they will be looked at from point of view of 

aspect and mode (perfective, imperfective, and imperative) in verbal forms (section 

5.3.1), and I will investigate the definite article in nominal forms (section 5.3.2). 

     In this section, the focus will be on the motivation for adding a syllable at the 

beginning of some verbal and nominal forms. There are two possible motivations. The 

first one is that this syllable is driven by phonology to avoid impermissible syllables in 

the dialect. The other motivation could be related to morphological operations, i.e. 

templates and prefixes can force vowel insertion. By analysing examples in different 

phonological environments, we can decide if the added segments at the left edge of the 

word are phonologically or morphologically driven. 

5.3.1. Verbal forms 

     Complex onsets can surface under the pressure of forming some verb templates, and 

these complex onsets can trigger vowel insertion which, as a result, can motivate a 

glottal stop insertion to fill the onset position. Some verbs are formed by attaching 

prefixes to indicate person, number, and gender. The mission here is to distinguish 

between syllables added to repair the complex onset problem and cases where a prefix 

is added to satisfy morphological requirements. After finding the prefixes that are 

morphologically triggered, we need to deduce the shape of these prefixes and decide if 

they are CV, C, or V. Then, we need to look at the changes that some prefixes impose 

on the verbs they are attached to. Also, we will establish the level each process takes 

place at. 
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     The evidence we need to be able to decide if this is a phonological or a 

morphological operation is as follows. If the syllable in question is available in different 

contexts, then it is motivated by morphology to satisfy the template. In addition, 

morphologically added prefixes can cause further phonological operations to 

accommodate for having this extra syllable. However, if this syllable appears only in 

some environments, then it is phonologically motivated to repair impermissible forms. 

The reason for this difference is that morphological operations will take place even if 

having these (adding the prefixes) can cause impermissible syllable structure, while 

phonological operations are called upon to repair any intolerable outputs. Another clue 

is the fact that prefixes are morphemes that contribute to meaning, and they differ based 

on what the prefixes refer to.  

     As mentioned in chapter 3, when forming the perfective aspect, no prefix is needed, 

and no vowel insertion is triggered because of the simple onset. Deciding on the 

number, person, and gender in the perfective verb is based on the suffix attached. This 

makes forming the perfective a straightforward process, and it will not be of 

significance in this section because this section deals with the left edge of the word. 

The focus here will be on the imperfective and the imperative in addition to the nominal 

forms with the definite article. 
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5.3.1.1. Imperative 

(1) Different verb types49 

Verbs Perfective Imperfective  Imperative 

a. Sound triliteral verbs ʤalas 

‘he sat’ 

ti-ʤlis 

‘she is sitting’ 

ʔiʤlis 

‘sit! m.s.’ 

b. Hollow verbs ʃaaf 

‘he saw’ 

ʔit-ʃuuf 

‘she is seeing’ 

ʃuuf 

‘look! m.s.’ 

c. Hamzated verbs50 ʔakal 

‘he ate’ 

t-aakul 

‘she is eating’ 

kul 

‘eat! m.s.’ 

d. Doubled verbs madd 

‘he stretched’ 

ʔit-mudd 

‘she is stretching’ 

mudd 

‘stretch! m.s.’ 

     In both the imperative and the imperfective, the stem is /ʤlis/ in the case of sound 

verbs, where all segments in the root are consonants. It has been suggested that the 

underlying form of the imperative in the first template, CCVC, in Arabic does not 

satisfy the minimality condition, and this is because the final consonant does not carry 

a mora since it is extrametrical (McCarthy & Prince, 1990, pp. 17–18). Accordingly, a 

vowel is inserted to add an extra mora (Kabrah, 2004; Kiparsky, 2000).  

     The imperative that is pronounced as /ʔidˤrib/ ‘hit! m.s.’ in CA and MSA is 

pronounced as /druub/ in the northern area of Lebanon (Bishir, 1998, p. 107). This 

vowel lengthening in the imperative verb is also seen in Syrian Arabic as in /kboos/ 

‘press! m.s’, and no imperative marker is needed (Adra, 1999). This shows that some 

 

49 No suffixes are attached to the examples in table (1) because the focus is on the left edge of the word 
in this section. 
50 Hamzated verbs are derived from roots with a glottal stop as one of the radicals. 
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dialects lengthen the vowel to add the extra mora instead of adding a prosthetic syllable. 

In other Arabic dialects, such as Moroccan Arabic, the imperative verb can surface as 

CCVC without vowel lengthening or syllable insertion, as in /fteħ/ ‘open!’ (Ennaji, 

Makhoukh, Es-saiydi, Moubtassime, & Slaoui, 2004, p. 84).51  

     However, in AA, it cannot be suggested that the prosthetic syllable at the beginning 

of the imperative is attached to add an extra mora because there are other forms, like 

/kul/ ‘eat! m.s.’ and /xuð/ ‘take! m.s.’, that do not motivate vowel insertion to add the 

extra mora and they surface without the extra syllable. In addition, no vowel 

lengthening takes place in the imperative to add an extra mora. Moreover, this 

prosthetic syllable surfaces in verbs like /ʔidˤ.ri.bii.hum/ ‘hit f.s. them!’, which is not a 

monomoraic word. As a result, the minimality condition cannot be the motivation for 

initial vowel insertion in this case in AA. 

     Kabrah (2004, pp. 41–42) suggested that, in Makkan Arabic, the two segments at 

the beginning of the imperative /ʔaktub/ ‘write! m.s.’ are augments (not a prefix), and 

this is attributed to a templatic requirement where the template is CVC.CVC. However, 

this extra syllable cannot be a templatic requirement in AA because there are other 

imperative verbs with a CVC shape, as in /kul/ ‘eat! m.s’.52 In other dialects, such as 

Kuwaiti Arabic, the imperative for /kul/ ‘eat! m.s.’ surfaces with the prosthetic syllable 

 

51  In this case, both the perfective and the imperative surface as /fteħ/ ‘open!’ or ‘he opened’ in 
Moroccan Arabic (Ennaji et al., 2004, p. 84). 
52 The root of the imperative verb /kul/ is ʔ-k-l, which indicates that this is a hamzated verb. There is a 
restriction on having a glottal stop in a complex onset and a complex coda, which leads to deleting the 
glottal stop. However, it will be discussed below that hamzated verbs manage to leave a trace of the 
deleted glottal stop when forming the imperfective, and attaching prefixes when forming the 
imperfective preserves this trace. The surface form in the imperfective aspect is /taakul/ ‘she is eating’. 
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/ʔikil/ (Al-Qenaie, 2011, p. 113). This could indicate that this syllable in Kuwaiti 

Arabic is being lexicalized as an imperative marker and it is inserted to satisfy the 

morphological template; or it could be simply a case of preserving the glottal stop in 

the root. Also, in AA, hollow verbs do not have the prosthetic syllable at the beginning 

of the verb when forming the imperative, as in /ʃuuf/ ‘look! m.s.’, which also confirms 

that this syllable is added for phonological purposes and not morphological ones.  

     In the case of the input */ʃrab/ ‘drink! m.s.’, it can be suggested that the syllable /ʔi/ 

is needed to repair the complex onset problem in AA, and the output form will be 

/ʔiʃrab/ ‘drink! m.s.’. Watson (2002, p. 233) also supports the suggestion that this initial 

prothesis in Cairene and San’ani Arabic is observed before consonant clusters in the 

imperative.   

     In addition, the suggestion that this initial syllable is a prefix added to denote the 

imperative mood is challenged by the fact that across word boundaries, epenthetic 

vowels or glottal stops do not surface when the verb follows a vowel final word, as in 

/ʔintu#ʃrabu/ ‘you pl. drink!’, because having a vowel final preceding word bleeds the 

environment that triggers vowel insertion. A glottal stop is needed only utterance 

initially (post-pausally), which confirms the fact that this syllable is phonologically 

motivated and not morphologically. An epenthetic vowel is needed when the 

imperative is preceded by a consonant final word, as in /jaa#ʔamal#iʃrabi/ ‘O Amal 

drink!’, and when preceded by a word ending with a complex coda as in 

/jaa#hind#iʃrabi/ ‘O Hind drink!’. A glottal stop is not needed in this case because the 

coda in the first word will fill the onset position after adding the epenthetic vowel. 
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     In addition, if this extra syllable were a templatic requirement for the imperative 

mood, then it would have been reserved across word boundaries, as in the case of the 

first-person prefix /a/, which is preserved across word boundaries when forming the 

imperfective aspect, as in /ʔana#ʔa-ɡʕud/ ‘I am sitting’. A glottal stop is added at the 

beginning of /ʔa-ɡʕud/ to preserve the prefix /a/ from being merged with the previous 

vowel. 

     The syllable /ʔi/, as in /ʔiʃrab/ ‘drink! m.s.’, is always the same regardless of who is 

being addressed, which indicates that it is not a part of the imperative verb formulation 

but only a repair mechanism. Moreover, this /i/ is also considered as a prosthetic vowel 

in other forms as in the nominal form /ʔilkbaar/ ‘the big ones’. This type of epenthesis 

must be triggered to eliminate complex onset in different words. 

     Now that it has been established that the syllable that surfaces at the beginning of 

the imperative form is a phonologically motivated epenthesis and not a 

morphologically driven prefix, we shift attention to decide which level this epenthesis 

is triggered at and on the constraints needed to guide this vowel epenthesis in the 

permitted position in the dialect. 

     Kiparsky (2000, p. 355) suggested that the epenthesis at the beginning of the 

imperative is lexical because stress can be assigned to it, as in /ʔˈiktib/ ‘Write!’.53 

However, this suggestion is not economic in AA because this syllable does not surface 

 

53 According to Kiparsky (2000, p. 355), this epenthesis is triggered to satisfy prosodic minimality. 
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across word boundaries. Therefore, if it is a lexical level insertion, then it will need to 

be deleted again at the phrase level if the preceding word is a vowel final one.  

     In Makkan Arabic, insertion motivated by the imperative form takes place at the 

lexical level, as in /jaa#binti#ʔaktubi/ ‘O my daughter write!’, and this prevents 

resyllabification (which takes place at the phrase level) when the imperative is preceded 

by a vowel final word (Kabrah, 2004, pp. 42–43)54. The candidate */jaa#binti#ktubi/ is 

ruled out in Makkan Arabic because epenthesis of the vowel and the glottal stop would 

have already taken place at the lexical level, so the consonant /k/ is not resyllabified as 

a coda. However, in AA, resyllabification takes place in this case (at the phrase level), 

and the surface form is /jaa#binti#ktubi/ ‘O my daughter write!’. This indicates that in 

AA resyllabifiation and insertion take place at the phrase level. Moreover, when the 

preceding word is a vowel final one, there is no need for vowel insertion; plus, 

resyllabification will still take place, as in /ʔinti#ktubi/ ‘you f.s. write!’. If the 

imperative form is pronounced utterance initially, then vowel epenthesis is needed with 

the glottal stop to fill the onset position. Furthermore, in AA, if the preceding word is 

a consonant final one, vowel epenthesis is needed to prevent a three consonant cluster, 

as in /ʔamal#iktubi/ ‘Oh Amal Write!’, or a four consonant cluster, as in 

/jaa#hind#iktubi/ ‘O Hind write!’. Only vowel insertion is needed in these cases, while 

no glottal stop is triggered because resyllabification takes place at this level and the 

final consonant in the preceding word will fill the onset position of the syllable created 

by the epenthetic vowel. Moreover, the suggestion that the epenthetic /i/ is inserted at 

the lexical level in AA can be ruled out because (as will be established below) it does 

 

54  /jaa/ ‘O’ is a vocative particle, which is an expression used when addressing listeners or readers.  
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not harmonize with the neighbouring vowels as expected from a vowel inserted at the 

word level. In addition, the default epenthetic vowel at the phrase level is /i/. 

     In the following analysis, it is suggested that the prosthetic syllable at the beginning 

of the imperative takes place at the phrase level to eliminate complex onsets. The 

analysis will start with the faithfulness constraint DEP-V and the markedness constraint 

*COMPLEX-ONSET. 

(2) DEP-V (Boersma, Dekkers, & van de Weijer, 2000, p. 5) 

 Do not insert a vowel. 

(3) *COMPLEX-ONSET (Kager, 1999a, p. 97) 

*[σ CC  (‘Onsets are simple’). 

(4) Stem level: /ʔiʃrab/ ‘drink! m.s.’ 

Input: ʃrab DEP-V *COMPLEX-ONSET 

a. ☞ ʃrab  * 

b. ʃarab *!  

c. ʔiʃrab *!  

     To form the imperative verb /ʔiʃrab/ ‘drink! m.s.’, the derivation starts with the input 

*/ʃrab/ that contains a complex onset. The output of the stem level, which still contains 

a complex onset that has not been repaired, is the input to the word level. 
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(5) Word level: /ʔiʃrab/ ‘drink m.s.!’ 

Input: ʃrab DEP-V *COMPLEX-ONSET 

a. ☞ʃrab  * 

b. ʃarab *!  

c. ʔiʃrab *!  

     In tableaux (4) and (5), no insertion takes place at the stem or word levels to fix the 

complex onset problem because it is tolerated at these levels. The faithfulness 

constraint DEP-V, which prevents vowel epenthesis, must be ranked higher than the 

markedness constraint *COMPLEX-ONSET, which penalizes complex onsets, at the 

stem and word levels to ensure that no epenthesis takes place to fix the complex onset 

problem. Candidates (b) and (c) in both tableaux (4) and (5) have lost by virtue of 

vowel insertion. The winner candidate (a) in both tableaux satisfies DEP-V and violates 

*COMPLEX-ONSET. This gives the constraint rankings in (6) and (7). 

(6) Stem level ranking: DEP-V >> *COMPLEX-ONSET 

(7) Word level ranking: DEP-V >> *COMPLEX-ONSET 

(8) MAX-C 

Do not delete a consonant. 
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(9) Stem level: /ʔiʃrab/ ‘drink! m.s.’ 

Input: ʃrab MAX-C *COMPLEX-ONSET 

a. ☞ ʃrab  * 

b. rab *!  

c. ʃab *!  

(10) Word level: /ʔiʃrab/ ‘drink! m.s.’ 

Input: ʃrab MAX-C *COMPLEX-ONSET 

a. ☞ ʃrab  * 

b. rab *!  

c. ʃab *!  

     From tableaux (9) and (10), we can propose that MAX-C is ranked higher than 

*COMPLEX-ONSET at the stem and word levels because no consonant is deleted at 

those levels to solve the complex onset problem. 

(11) Stem level ranking: MAX-C >> *COMPLEX-ONSET 

(12) Word level ranking: MAX-C >> *COMPLEX-ONSET 
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(13) Phrase level: /ʔiʃrab/ ‘drink! m.s.’ 

Input: ʃrab *COMPLEX-ONSET DEP-V 

a. ʃrab *!  

b. ☞ʔiʃrab  * 

     Epenthesis to repair impermissible complex onsets is a phrase level process. At the 

phrase level, the faithfulness constraint DEP-V is demoted below the markedness 

constraint *COMPLEX-ONSET to trigger vowel insertion to solve the complex onset 

problem. 

(14) Phrase level ranking: *COMPLEX-ONSET >> DEP-V 

(15) Phrase level: /ʔiʃrab/ ‘drink! m.s.’ 

Input: ʃrab MAX-C *COMPLEX-ONSET DEP-V 

a. ʃrab  *!  

b. ☞ʔiʃrab   * 

c. rab *!   

     At the phrase level, MAX-C is still ranked higher than DEP-V to avoid deleting a 

consonant in satisfaction to *COMPLEX-ONSET. MAX-C is never violated to avoid 

having a complex onset. This gives the ranking in (16). 

(16) Phrase level ranking: MAX-C, *COMPLEX-ONSET >> DEP-V 
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(17) Phrase level: /ʔiʃrab/ ‘drink! m.s.’ 

Input: ʃrab MAX-C *COMPLEX-ONSET DEP-V 

a. ʃrab  *!  

b. ☞ʔiʃrab   * 

c. rab *!   

d. L iʃrab   * 

     Candidate (d) in tableau (17) is the wrong winner, and it is marked with the L 

symbol.55 It has the same violations as the winner candidate (b). The winner candidate 

(b) satisfies the constraint ONSET, and this constraint has to be ranked high to allow 

(b) to win. 

(18) ONSET (Kager, 1999a, p. 93) 

*[σ V, i.e. syllables must have onsets. 

(19) Phrase level: /ʔiʃrab/ ‘drink! m.s.’ 

Input: ʃrab ONSET *COMPLEX-ONSET DEP-V 

a. ʃrab  *!  

b. ☞ʔiʃrab   * 

c. iʃrab *!  * 

 

55 “The incorrect winner is indicated by a L symbol” (Kager, 1999a, p. 327). 
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     Demanding onsets is a well-known fact about Arabic syllables. Candidate (c) in (19) 

loses for violating ONSET. 

 (20) Phrase level ranking: ONSET, *COMPLEX-ONSET >> DEP-V 

 (21) Phrase level: /ʔiʃrab/ ‘drink! m.s.’ 

Input: ʃrab ONSET MAX-C *COMPLEX-ONSET DEP-V 

a. ʃrab   *!  

b. ☞ʔiʃrab    * 

c. iʃrab *!   * 

d. rab  *!   

     At the phrase level, MAX-C is not violated to satisfy *COMPLEX-ONSET, which 

gives them the same ranking. Moreover, ONSET is ranked high at the phrase level to 

trigger the insertion of a glottal stop to fill the onset position.  

(22) Phrase level ranking: ONSET, MAX-C, *COMPLEX ONSET >> DEP-V 

(23) DEP-C 

 Do not insert a consonant. 

(24) Phrase level: /ʔiʃrab/ ‘drink! m.s.’ 

Input: ʃrab ONSET MAX-C *COMPLEX-ONSET DEP-C DEP-V 

a. ʃrab   *!   

b. ☞ʔiʃrab    * * 

c. iʃrab *!    * 

d. rab  *!    
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     DEP-C is violated by the winner candidate to satisfy ONSET, which demands an 

onset. The winner candidate (b) in (24) violates DEP-C and DEP-V by inserting the 

prosthetic syllable. 

 (25) Phrase level ranking: ONSET, MAX-C, *COMPLEX-ONSET >> DEP-C >> 

DEP-V 

     The ranking in (25) is not enough to stipulate the winner candidate every time 

because it is missing the constraints guiding the position of the epenthetic vowel. In the 

following, I will introduce the constraints needed to guide the position of the epenthetic 

vowel by using anchor and contiguity constraints. Not using these constraints could 

yield candidate (b) in tableau (26) as the winner candidate. 

(26) Phrase level: /ʔiʃrab/ ‘drink! m.s.’ 

Input: ʃrab 

O
N

SE
T 

M
A

X
-C

 

*C
O

M
PL

EX
-O

N
SE

T 

D
EP

- C
 

D
EP

- V
 

a. ʃrab   *!   

b. L ʃirab     * 

c. ☞ʔiʃrab    * * 

d. iʃrab *!    * 

e. rab  *!    
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     Candidate (b) in (26) satisfies ONSET, MAX-C, and *COMPLEX-ONSET. 

However, this candidate is not supposed to win because it is inserting the epenthetic 

vowel in the wrong position. Therefore, in order to ensure that candidate (c) is the 

ultimate winner, we need to introduce a constraint that penalizes insertion inside the 

stem and another one that penalizes insertion at the left edge of the stem.  

     The constraints needed are CONTIGUITY and L-ANCHOR. According to 

McCarthy (2016, pp. 62–63), “applying insertion or deletion medially violates 

CONTIGUITY; applying these options peripherally violates ANCHOR”. 

CONTIGUITY is a version of DEP and MAX, but it prevents insertion or deletion in 

word or morpheme medial position.  

(27) CONTIGUITY (Kager, 1999a, p. 250; McCarthy & Prince, 1995, p. 123) 

The portion of S1 standing in correspondence forms a contiguous string, as does 

the correspondent portion of S1. Do not delete or insert inside the stem. 

(28) L-ANCHOR  

No epenthesis or deletion at the left edge of the stem. 

(29) R-ANCHOR  

No epenthesis or deletion at the right edge of the stem. 
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     ANCHOR constraints (L-ANCHOR and R-ANCHOR) are only violated when 

insertion takes place at the edges of the stem. Any insertion outside the prefixes or 

suffixes attached to the stem does not violate them. In addition, attaching prefixes and 

suffixes is a morphological operation and not a phonological one, and this is why 

attaching them does not violate ANCHOR constraints. 

(30) Phrase level: /ʔiʃrab/ ‘drink! m.s.’ 

Input: ʃrab ONSET CONTIGUITY L-ANCHOR 

a. ʃirab  *!  

b. ☞ʔiʃrab   *56 

c. iʃrab *!  * 

     Candidate (a) in (30) is violating CONTIGUITY by inserting the vowel inside the 

stem, while candidate (c) has incurred a fatal violation by not adding an onset. ONSET 

and CONTIGUITY are ranked high because the winner candidate (b) satisfies both of 

them. 

(31) Phrase level ranking: ONSET, CONTIGUITY >> L-ANCHOR 

 

 

56 One violation mark is assigned for adding the vowel, not the glottal stop. Any segment added after 
the vowel is not violating L-ANCHOR. 
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(32) Phrase level: /ʔiʃrab/ ‘drink! m.s.’ 

Input: ʃrab 

O
N

SE
T 

C
O

N
TI

G
U

IT
Y

 

*C
O

M
PL

EX
-O

N
SE

T 

D
EP

-C
 

L -
A

N
C

H
O

R
 

D
EP

-V
 

a. ʃrab   *!    

b. iʃrab *!    * * 

c. ʃirab  *!    * 

d. ☞ʔiʃrab    * * * 

     In (32), CONTIGUITY must be ranked higher than L-ANCHOR at the phrase level 

to force the epenthesis outside the stem. Then ONSET forces the glottal stop insertion 

because the vowel insertion is feeding the glottal stop insertion rule to fill the onset 

position. It is obvious that DEP-C must be ranked lower than ONSET because it is 

violated when a consonant is added to fill the onset position to satisfy the constraint 

ONSET. Also, DEP-C is ranked lower than CONTIGUITY and *COMPLEX-ONSET 

because the winner candidate does not violate them.  

(33) Phrase level ranking: ONSET, CONTIGUITY, *COMPLEX-ONSET >> DEP-C 

>> L-ANCHOR >> DEP-V 
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     In other dialects such as Gulf Arabic, the vowel is inserted inside the stem, as in 

/kitbaw/ ‘write! pl.’ (Bakir, 2010, p. 205). This indicates that L-ANCHOR must be 

ranked higher than CONTIGUITY in Gulf Arabic. Other dialects, such as Moroccan 

Arabic, allow complex onsets with the imperative form (Ennaji et al., 2004, p. 84), 

which ranks DEP-V higher than *COMPLEX-ONSET in Moroccan Arabic. This 

indicates that dealing with a complex onset is not the same in different dialects, which 

suggests that this is based on phonotactic constrains.  

     It can be concluded that, in AA, any segment added to the left edge when forming 

the imperative is a phonological process needed to repair impermissible syllables. The 

vowel at the beginning of the imperative is not a part of the template or needed to add 

an extra mora to the stem. The previous test used to investigate the syllable in the 

imperative will be applied to the imperfective form to decide if the syllable surfacing 

at the beginning of the imperfective is phonologically or morphologically motivated.  

5.3.1.2. Imperfective  

(34) Different verb types 

Verbs Perfective Imperfective  Imperative 

a. Sound triliteral verbs ʤalas 
‘he sat’ 

ti-ʤlis 
‘she is sitting’ 

ʔiʤlis 
‘sit! m.s.’ 

b. Hollow verbs ʃaaf 
‘he saw’ 

ʔit-ʃuuf 
‘she is seeing’ 

ʃuuf 
‘look! m.s.’ 

c. Hamzated verbs ʔakal 
‘he ate’ 

t-aakul 
‘she is eating’ 

kul 
‘eat! m.s.’ 

d. Doubled verbs madd 
‘he stretched’ 

ʔit-mudd 
‘she is stretching’ 

mudd 
‘stretch! m.s.’ 
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     When comparing the perfective, imperative, and imperfective forms, it is noticed 

that the imperative and the imperfective are closer in shape to each other than to the 

perfective. The similarity in the stems of the imperfective and the imperative indicates 

that they are related forms. 57  In the case of the perfective, stems have the same 

consonantal root as the imperative and imperfective but with different vocalic melody. 

     As seen in (34), in row (a), it is clear that the stem in the imperfective is identical to 

the one in the imperative form for the sound triliteral verbs (CCVC). Also, in (b) and 

(d), both the imperative and the imperfective have the same stem in the hollow and 

doubled verbs but only with the addition of the prefix to the imperfective. With 

hamzated verbs in (c), it is clear that the vocalic melody used with the perfective is 

more distant from the one used in the imperative and the imperfective, and the glottal 

stop that surfaces with the perfective is not seen in the imperfective and the imperative.  

     When forming the imperfective aspect, a prefix always surfaces at the beginning of 

the verb, but in the case of the imperative, a syllable only surfaces with the sound 

triliteral verbs. As established above, this syllable at the beginning of the imperative is 

added when triggered phonologically to eliminate complex onsets. The next matter of 

business is to decide if the syllables added to the left edge of the verb when forming 

 

57 Benmamoun (2012, p. 141) proposed that both the imperative and imperfective verbs share identical 
stem vowels, and this is evidence that they are related. The only difference is that the imperative does 
not have the person prefix. 
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the imperfective forms are phonologically motivated to repair complex onsets, as in the 

case of the imperative, or whether they are morphologically driven to form the 

imperfective aspect.  

     Unlike the imperative, imperfective prefixes are not added as a result of 

phonological operation, i.e. to prevent complex onsets. These prefixes are 

morphologically motivated, and adding them is a morphological operation needed to 

satisfy a morphological requirement. Thus, to form the imperfective form, a syllable is 

added to the left edge of the verb, and it is evident that this syllable is a prefix that 

functions as a morpheme because it adds to the meaning of the verb by indicating 

number, person, and gender.  

     As seen in table (34), imperfective prefixes surface even if the verb has a simple 

onset, which confirms that they are not added to repair the complex onset problem as 

in the case of the imperative. For example, to form the imperfective of a doubled verb 

like /mudd/, which has no complex onset, a prefix is added as in /ʔit-mudd/.58 While in 

the case of the imperative, this syllable does not surface in /mudd/ ‘stretch! m.s.’. In 

addition, hollow verbs, such as /ʔit-ʃuuf/, will also have a prefix when forming the 

imperfective.  

     As mentioned, some Arabic dialects do not attach a syllable to form the imperative 

as they can tolerate a complex onset in this form, while some dialects lengthen the 

vowel in the imperative. The absence of an imperative marker in some Arabic dialects 

 

58 Doubled verbs have the shape CVGG because the second and third consonants are identical. 
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confirms that having it is a phonological operation active in some Arabic dialects. 

However, in all Arabic dialects, the imperfective form takes a prefix, which shows that 

this is a morphological operation and not a phonological one. In addition, there are 

different prefixes used to form the imperfective form, while the syllable found in the 

imperative verb is always the same regardless of person, number, or gender. 

     Now that it is decided that the imperative and the imperfective are related forms and 

that the syllable at the beginning of the imperfective form is a prefix, the next matter 

of business is to examine the nature of the imperfective prefixes to decide if they have 

a CVC, CV, C, or V shape.  

     When forming the imperfective, a prefix is added to denote person, number and 

gender. In most Arabic literature, it has been taken for granted that the vowel after the 

prefix in words like /tu-ktub/ ‘she is writing’ and /nu-ktub/ ‘we are writing’ is part of 

the prefix (Al-Najem, 2007; Alasmari, Watson, & Atwell, 2018; Hallman, 2015; 

Kabrah, 2004). Some linguists even tried to account for the absence of the vowel in the 

prefix by treating it as a case of syncope. Kabrah (2004, p. 124) for example considered 

having the /i/ in /ti-baan/ ‘she appears’ as a case of underapplication of /i/ syncope. 

Glover (1988, p. 208) also suggests that the vowel is deleted from the prefix in 

imperfective verbs in some templates. The only way to decide what the shape of the 

prefix is in AA to use imperfective prefixes in different environments. 
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(35) The nature of imperfective prefixes 

Verb types Sound  Sound  Hamzated Hollow Doubled 

Stems ktub ʤlis ʔkul ʃuuf ʃimm 

a. The imperfective 
first person 
singular prefix  

ʔaktub 
‘I am 

writing’ 

ʔaʤlis 
‘I am 

sitting’ 

ʔaakul 
‘I am 

eating’ 

ʔaʃuuf 
‘I am 

looking’ 

ʔaʃimm 
‘I am 

smelling’ 

b. The imperfective 
first person 
plural prefix 

nuktub 
‘we are 
writing’ 

niʤlis 
‘we are 
sitting’ 

naakul 
‘we are 
eating’ 

ʔinʃuuf 
‘we are 
looking’ 

ʔinʃimm 
‘we are 

smelling’ 

c. The imperfective 
third person 
feminine 
singular prefix59 

tuktub 
‘she is 

writing’ 

tiʤlis 
‘she is 
sitting’ 

taakul 
‘she is 
eating’ 

ʔitʃuuf 
‘she is 

looking’ 

ʔitʃimm 
‘she is 

smelling’ 

d. The imperfective 
third person 
masculine prefix  

jiktub 
‘he is 

writing’ 

jiʤlis 
‘he is 

sitting’ 

jaakul 
‘he is 

eating’ 

jiʃuuf 
‘he is 

looking’ 

jiʃimm 
‘he is 

smelling’ 

     When comparing the effect of attaching the imperfective prefix /jiktub/, as in (d) in 

table (35), with the effect of attaching the prefixes in (b) /nuktub/ and (c) /tuktub/, we 

notice a difference in the nature of the vowel after the prefixes. The vowels after the 

prefixes in (b) and (c) differ based on the vowel in the stem which indicates that they 

are epenthetic and not part of the prefixes. While in (d), the vowel with the prefix is 

always /i/ (except in /jaakul/). In the case of the negative particle /maa/ as in /maa 

jiɡuul/ ‘he is not saying’, it is evident that the vowel /i/ is a part of the prefix ji- because 

the environment would have bled vowel insertion, as in /maa tɡuul/ ‘she is not saying’.  

 

59 The prefix /t-/ also denotes second person singular feminine and masculine, as in /tuktub/ ‘you m.s. 
are writing’ and /tuktubiin/ ‘you f.s. are writing’.  
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     The prefixes in (b) and (c) are n- and t-, and they do not contain vowels. In /ʔin-ʃuuf/ 

and /ʔit-ʃuuf/, there are no vowels after the prefixes, but in /tuktub/ and /nuktub/, the 

vowels are inserted after the prefixes. Adding the prosthetic syllable /ʔi/, as discussed 

above, is a phrase level process that takes place to eliminate complex onsets. Therefore, 

the first vowel, /u/, in /tuktub/ and /nuktub/, must be inserted before the phrase level; 

otherwise, the output would have been */ʔinktub/. Attaching the imperfective prefixes 

n- and t- to verbs with complex onsets causes three consonant clusters word initially. 

These clusters trigger vowel insertion to avoid the complex onset. In order to decide 

what level these vowels are inserted at, we have to look at the quality and the position 

of the epenthetic vowels. 

     In table (35), it is noticed that in (a), the vowel associated with the prefix has a 

different quality and it behaves differently to the other prefixes in (b) and (c), which 

indicates that the nature of the first person imperfective prefix must be different from 

the other ones. It appears that the vowel with the first person imperfective prefix is 

always /a/ regardless of the vowel in the stem, and it seems that the vowel /a/ is a part 

of the prefix because it surfaces in all environments even when there is no complex 

onset.  

     Now, we need to put the first-person prefix in different environments to test if the 

glottal stop is also a part of the prefix or if it is just needed to fill the onset position. 

The glottal stop does not surface across word boundaries, as in /ɡult#aʃuuf/ ‘I said I 

look’ and in /ɡult#a-mudd/ ‘I said I am stretching’. Moreover, after attaching the future 

marker b-, the glottal stop does not surface as in /baakul/ ‘I will eat’. The fact that the 
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glottal stop does not surface across word boundaries or after adding the future marker 

/b/ shows that it is an epenthetic segment and it is only added for phonological purposes 

(to fill the onset position post-pausally).60 If the glottal stop were a part of the prefix, 

then it would have been kept across word boundaries. 

     I will deal with hamzated and sound verbs in this chapter. Doubled and hollow verbs 

are dealt with in chapter 6 because they trigger vowel lengthening and vowel shortening 

processes, which are covered in the following chapter. 

5.3.1.2.1. Hamzated root 

     As mentioned in chapter 3, hamzated roots contain a glottal stop as one of their 

radicals. However, in AA, the glottal stop surfaces in initial and medial positions but 

not word finally. In addition, the glottal stop is not allowed to co-exist with other 

consonants in an onset cluster or a coda one.  

     In this section, because the attention is on the left side of the word, the focus is 

mainly on the imperfective aspect due to the fact that prefixes are attached to verbs to 

form this aspect. Before dealing with the left edge of the hamzated verb, a detailed 

account of this verb’s paradigms is provided, including the perfective and the 

imperfective aspects and the imperative mood. 

 

 

60 Watson considered the first person imperfect suffix a- as one of the rare cases of vowel initial 
morphemes in San’ani Arabic (Watson, 2002, p. 233). 
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(36) Perfective aspect subject suffixes with hamzated verbs 

Gender  Number  1st person 2nd person 3rd person 

Masculine  
Singular  -t 

ʔakalt 
saʔalt 

-t 
ʔakalt 
saʔalt 

-⦰ 
ʔakal 
saʔal 

Plural  -na  
ʔakalna 
saʔalna 

-tu 
ʔakaltu 
saʔaltu 

-o 
ʔakalo 
saʔalo 

Feminine  
Singular  -t 

ʔakalt 
saʔalt 

-ti 
ʔakalti 
saʔalti 

-at 
ʔakalat 
saʔalat 

Plural  -na 
ʔakalna 
saʔalna 

-tu 
ʔakaltu 
saʔaltu 

-o 
ʔakalo 
saʔalo 

     The first radical in the verb /ʔakal/ ‘he ate’ and the second radical of the verb /saʔal/ 

‘he asked’ is the glottal stop. Since no final glottal stops are allowed word finally in 

AA, attaching the suffix -t does not cause a coda cluster with a glottal stop in it. 

Moreover, when forming the perfective case, no prefixes are attached, so no onset 

cluster is created with the initial glottal stop. 

(37) Perfective aspect object suffixes with hamzated verbs 

Gender  Number  1st person 2nd person 3rd person 

Masculine  
Singular  -ni 

ʔaxaðni 
saʔalni 

-ik 
ʔaxaðik 
saʔalik 

-ah 
ʔaxaðah 
saʔalah 

Plural  -na 
ʔaxaðna 
saʔalna 

-kum 
ʔaxaðkum 
saʔalkum 

-hum 
ʔaxaðhum 
saʔalhum 

Feminine  
Singular  -ni 

ʔaxaðni 
saʔalni 

-iʃ 
ʔaxaðiʃ 
saʔaliʃ 

-ha 
ʔaxaðha 
saʔalha 

Plural  -na 
ʔaxaðna 
saʔalna 

-kum 
ʔaxaðkum 
saʔalkum 

-hum 
ʔaxaðhum 
saʔalhum 
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     Only object suffixes are attached to the verbs /ʔaxað/ ‘he took’ and /saʔal/ ‘he asked’ 

in table (37). The verbs in (37) have null subject suffixes because the subject is the 

third person singular masculine. The verb /ʔaxað-ah/ ‘he took him’ has only an object 

suffix, i.e. -ah; however, a combination of a subject and object can be used, as in 

/ʔaxað-t-ah/ ‘I took him’. 

(38) Imperative mood subject suffixes with hamzated verbs 

Gender  Number  2nd person 

Masculine  
Singular  ⦰- ⦰ 

kul 
ʔisʔal	

Plural  ⦰- -u 
kulu 

ʔisʔalu 

Feminine  
Singular  ⦰- -i 

kuli 
ʔisʔali 

Plural  ⦰- -u 
kulu 

ʔisʔalu 

(39) Imperative mood object suffixes with hamzated verbs 

Gender  Number  1st person 3rd person 

Masculine  
Singular  -ni 

xuðni 
ʔisaʔalni 

-ah 
xuðah 

ʔisaʔalah 
Plural  -na 

xuðna 
ʔisaʔalna 

-hum 
xuðhum 

ʔisaʔalhum 

Feminine  
Singular  -ni 

xuðni 
ʔisaʔalni 

-ha 
xuðha 

ʔisaʔalha 
Plural  -na 

xuðna 
ʔisaʔalna 

-hum 
xuðhum 

ʔisaʔalhum 
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     When forming the imperative mood, only the second person subject suffixes are 

used, as seen in table (38). On the other hand, the object suffixes are similar to the ones 

attached to the perfective and imperfective verbs. However, it is preferred to use the 

reflexive pronouns when referring to the second person object, as in /ʔisaʔal nafsik/ 

‘ask m.s. yourself!’ instead of */ʔisaʔalik/ ‘ask m.s. you! m.s.’. In addition, as in the 

case of the perfective aspect, a combination of subject and object suffixes can be used, 

as in /ʔisaʔal-ii-hum/ ‘you f.s. ask them!’.61 

     The behaviour of hamzated roots has made previous linguists unable to account for 

their nature. They were considered biconsonantal (with two consonants in the root as 

in k-l 'to eat') (Glover, 1988, p. 176). Verbs like /kil/ ‘eat! m.s.’ and /xuð/ ‘take! m.s.’ 

were also considered irregular (Glover, 1988, p. 192).  

     However, these verbs have different imperative forms not because they are irregular. 

The difference in their shape in the imperative aspect can be accounted for 

phonologically. However, it is easier to explain the process these hamzated verbs go 

through in the imperfective aspect with the help of attaching prefixes to be able to 

identify the nature of these verbs. This cannot be done with the imperative because no 

prefixes are attached to form this mood. 

 

 

61 It is noticed that the vowel /i/ in the subject suffix is lengthened to /ii/ after attaching the object suffix. 
Details about vowel lengthening are provided in chapter 6. 
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(40) Imperfective aspect subject suffixes with hamzated verbs 

Gender  Number  1st person 2nd person 3rd person 

Masculine  
Singular  a- -⦰ t- -⦰ ji- -⦰ 

ʔaaxuð taaxuð jaaxuð 
Plural  n- -⦰ t- -uun ji- -uun 

naaxuð taaxuðuun jaaxuðuun 

Feminine  
Singular  a- -⦰ t- -iin t- -⦰ 

ʔaaxuð taaxuðiin taaxuð 
Plural  n- -⦰ t- -uun ji- -uun 

naaxuð taaxuðuun jaaxuðuun 

     When forming the imperfective aspect of hamzated verbs with a medial glottal stop, 

as in /ji-saʔal-uun/ ‘they are asking’, attaching prefixes or suffixes does not create 

clusters containing a glottal stop, which is not permissible in AA. Therefore, they are 

not of interest in this section. 

     Attaching vowel final prefixes, such as ji-, does not create consonant clusters with 

a glottal stop. However, attaching a consonantal prefix to a word starting with a glottal 

stop causes an impermissible consonant cluster. In this section, it will be explained in 

detail how a glottal stop is substituted with a long vowel after attaching prefixes (either 

vowel final or consonantal prefixes). 

(41) Imperfective aspect object suffixes with hamzated verbs 

Gender  Number  1st person 2nd person 3rd person 

Masculine  
Singular  -ni 

taaxuðni 
-ik 

taaxuðik 
-ah 

taaxuðah 
Plural  -na 

taaxuðna 
-kum 

taaxuðkum 
-hum 

taxuðhum 

Feminine  
Singular  -ni 

taaxuðni 
-iʃ 

taaxuðiʃ 
-ha 

taaaxuðha 
Plural  -na 

taaxuðna 
-kum 

taaxuðkum 
-hum 

taaxtðhum 
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     In table (41), the subject prefix is t-, which refers to the third person singular 

feminine in all examples, is attached to the stem /ʔxuð/ ‘taking’. The absence of a 

glottal stop in the surface form is explained below. The labels in the table refer to object 

suffixes. No subject suffixes are used in table (41); however, a combination of subject-

object suffixes can be used, as in /taaxuð-uun-hum/ ‘you pl. take them’, after attaching 

an object suffix, -hum, to a subject suffix, -uun. 

      In the case of a stem that contains a glottal stop as the first radical, as in the root 

ʔ-k-l, deleting the glottal stop takes place with all imperfective prefixes. In the case of 

the stem /ʔkul/, after adding a consonantal prefix like t-, the glottal stop in AA is not 

expected to surface because it is not allowed to coexist with another consonant in a 

consonant cluster, in addition to the fact that adding a consonantal prefix creates a three 

consonant cluster, which is problematic. When the glottal stop is deleted, compensatory 

lengthening is triggered to compensate for the consonant deletion. The surface form is 

/taakul/ ‘she is eating’. 

     However, in AA, after adding the first person prefix a-, the glottal stop in the root 

is deleted as well, which appears to be a case of counterbleeding because attaching a 

vowel final prefix should have triggered resyllabification and the glottal stop would 

have surfaced in the output. Adding the first person imperfective prefix a- would have 

destroyed the environment for deleting the glottal stop if it happened first (before 

deleting the glottal stop). This means that the glottal stop must have been deleted before 

adding any prefixes; otherwise, it would have been preserved after adding the first 

person imperfective. The glottal stop in AA surfaces in the form /maʔkuul/ ‘being 

eaten’ which indicates that */ʔa-ʔkul/ would have been acceptable if the prefix /a/ was 
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added first, which must be the case in MSA. In MSA, inserting the prefix /a-/ bleeds 

the glottal stop deletion and the surface form is /ʔaʔkul/ ‘I am eating’. That is in addition 

to the fact that MSA tolerates the glottal stop in consonant clusters anyway. 

     To be able to trigger the glottal stop deletion, the markedness constraint 

CLUSTER-CONDITION should have the definition in (42) in order to control the 

occurrence of the glottal stop in complex onsets and codas. This markedness constraint 

interacts with the faithfulness constraint IDENT-ROOT, and their ranking can trigger 

the deletion of the glottal stop in consonant clusters. 

(42) CLUSTER-CONDITION 

The glottal stop is prohibited in complex onsets and complex codas. 

(43) IDENT-ROOT 

Do not change consonants in the root. 

(44) Stem level: /ʔaakul/ ‘I am eating’ 

Input: ʔkul CLUSTER-
CONDITION 

IDENT-ROOT DEP-V 

a. ʔkul *!   

b. L ʔakul   * 

c. ☞aakul  * ** 
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     The faithful candidate */ʔkul/ violates CLUSTER-CONDITION by keeping the 

glottal stop as a part of a complex onset. To trigger the deletion of the glottal stop, the 

markedness constraint penalizing the existence of the glottal stop in a consonant cluster 

(i.e. CLUSTER-CONDITION) has to be ranked higher than the faithfulness constraint 

IDENT-ROOT. In tableau (44), CLUSTER-CONDITION is ranked higher than 

DEP-V because DEP-V is violated twice by the winner candidate at the stem level. The 

winner candidate (c) violates IDENT-ROOT by deleting one of the root consonants to 

prevent the coexistence of the glottal stop with another consonant in a cluster. 

     Deleting the glottal stop is being compensated for by inserting /aa/ as compensatory 

lengthening because every time a glottal stop is deleted in AA, it is replaced with a 

long vowel. In addition, compensatory lengthening after consonant deletion is attested 

in other languages as well, as in Latin where kasnus surfaces as kaanus ‘grey’ when 

losing the /s/ causes vowel lengthening (Zec, 2007, p. 175).  

(45) Stem level: CLUSTER-CONDITION >> IDENT-ROOT >> DEP-V  

     However, to account for the problem proposed by the wrong winner (b) in (44), we 

need constraints that guide the epenthetic vowel position. At the stem level, the 

constraint CONTIGUITY, which prevents any changes inside the stem (either insertion 

or deletion) is ranked high. The constrain that is violated by making changes at the left 

edge of the stem, L-ANCHOR, is ranked lower than CONTIGUITY to allow changes 

at the left edge of the stem and not inside the stem. 
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(46) Stem level: /ʔaakul/ ‘I am eating’ 

Input: ʔkul CONTIGUITY L-ANCHOR 

a. ʔakul *!  

b. ☞aakul  * 

     As seen in (46), inserting a vowel inside the stem, as in candidate (a), causes a 

violation to CONTIGUITY. On the other hand, making changes at the left edge of the 

stem as in (b) causes less violation. 

(47) Stem level ranking: CONTIGUITY >> L-ANCHOR 

(48) Stem level: /ʔaakul/ ‘I am eating’ 

Input: ʔkul CLUSTER-
CONDITION 

CONTIGUITY MAX-C L-
ANCHOR 

a. ʔkul *!    

b. ʔakul  *!   

c. ☞aakul   * * 

d. L kul   * * 

e. ʔul  *! *  

     MAX-C, which is violated by deleting the glottal stop, is ranked equally to 

L-ANCHOR because both are violated by the winner candidate (c). MAX-C is ranked 

lower than CLUSTER-CONDITION to trigger the deletion of the glottal stop. 

Candidate (e) satisfies CLUSTER-CONDITION and L-ANCHOR by deleting /k/; 
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however, this deletion violates CONTIGUITIY by making changes inside the stem, 

which rules out this candidate. 

(49) Stem level ranking: CLUSTER-CONDITION >> CONTIGUITY >> MAX-C, 

L-ANCHOR 

     To be able to eliminate candidate (d) in tableau (48), a constraint forcing 

compensatory lengthening after deleting the glottal stop is needed, which is 

COMP(ENSATE). 

(50) COMP 

 A deleted glottal stop is replaced with a long vowel. 

(51) Stem level: /ʔaakul/ ‘I am eating’ 

 

Input: ʔkul 

C
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a. ʔkul *!      

b. ʔakul   *!   * 

c. ☞aakul    * * ** 

d. kul  *!  * *  

e. ʔul   *! *   
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     Both CLUSTER-CONDITION and COMP are ranked higher than CONTIGUITY 

because in words like *raʔs ~ /raas/ ‘head’, compensation for deleting the glottal stop 

word medially, which satisfies both CLUSTER-CONDITION and COMP, is violating 

CONTIGUITY. In addition, DEP-V is ranked low at the stem level because it is 

violated twice by the winner candidate to satisfy COMP. Also, compensation for 

deleting the glottal stop causes violation to DEP-V twice in the winner candidate (c) 

and once in *raʔs ~ /raas/ ‘head’. This ranks COMP higher than DEP-V at the stem 

level. The reason for not having two vowels replacing the deleted glottal stop in /raas/ 

is the fact the combination of three vowels is not allowed in AA. 

(52) Stem level ranking: COMP >> DEP-V 

(53) Stem level ranking: CLUSTER-CONDITION, COMP >> CONTIGUITY >> 

MAX-C, L-ANCHOR >> DEP-V 

     The input of the word level is /aakul/. The imperfective prefixes are attached at this 

level. In the case of the prefixes t- and n-, they fill the onset position, and the output is 

/taakul/ ‘she is eating’ and /naakul/ ‘we are eating’ respectively.  

     However, attaching a vowel final suffix causes an opaque interaction that cannot be 

accounted for in one level. Adding the prefix ji- directly to the stem /ʔkul/ before 

changing the glottal stop to /aa/ would have bled the environment for the glottal stop 

deletion because the glottal stop would have filled the coda position. There would be 

no consonant cluster anymore, so no need to delete it. The output in this case would be 

*jiʔkul.  
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     In the Classic OT framework, it is difficult to derive the output /jaakul/ ‘he is eating’ 

because deleting the glottal stop in this case results from an opaque interaction between 

two processes. This is considered as a case of counterbleeding where the environment 

that triggered deletion of the glottal stop is not true at the surface. Not having levels 

would make it complicated to explain the overapplication of the glottal stop deletion 

process at the presence of the vowel final prefix ji-, which is expected to prevent the 

glottal stop deletion by resyllabification.  

     Attaching the prefix ji- to the input /aakul/ at the word level causes the occurrence 

of three vowels, which is not allowed in AA. One of the vowels is deleted under the 

influence of the constraint *VVV.  

(54) *VVV 

 Three adjacent vowels are prohibited. 

     The deleted vowel is the one in the prefix because attaching ji- to /aakul/ gives the 

output /jaakul/ ‘he is eating’. In order to allow vowel deletion to eliminate VVV at the 

word level, *VVV should outrank MAX-V, which gives the ranking in (58). In 

addition, MAXSTEM should outrank MAXAFFIX to keep the vowel in the stem and delete 

the vowel in the prefix to satisfy *VVV, which gives the ranking in (59).62 

 

62 According to Booij (2011, p. 2061), affixes usually try to adapt to roots, and not the other way around. 
The same thing must be applying to stems and affixes. Therefore, in an OT framework, faithfulness 
constraints for stems are ranked higher than faithfulness constraints for affixes (Alderete, 2003). 
However, it will be discussed in the vowel lengthening section below, that at the stem level, the final 
vowel in the stem is deleted when the attached suffix is a vowel initial one. 
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(55) MAX-V 

Do not delete a vowel. 

(56) MAXSTEM 

Do not delete segments from the stem 

(57) MAXAFFIX 

Do not delete segments from the prefixes or suffixes 

(58) Word level ranking: *VVV >> MAX-V  

(59) Word level ranking: MAXSTEM >> MAXAFFIX 

5.3.1.2.2. Sound roots 

     Attaching imperfective consonantal prefixes like t- and n- to a sound imperfective 

verb like /ktub/ ‘writing’ causes the occurrence of three consonant clusters, which is 

repaired by means of vowel epenthesis. As mentioned, imperfective prefixes are 

attached at the word level. 

     Attaching a vowel final prefix, such as ji-, to /ktub/ will not cause a three consonant 

cluster, but will rather solve the initial CC cluster that exists in the stem because the 

consonant /k/ will be resyllabified to fill the coda position and the output will /ji-ktub/ 

‘he is writing’. Also, attaching the first person prefix /a/ at the word level allows 

resyllabification. The output of the word level is /aktub/. Then, the glottal stop is 

inserted to fill the onset position at the phrase level if the word is pronounced utterance 

initially and the output is /ʔa-ktub/ ‘I am writing’. 
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     In the rest of this section, I will discuss the repair strategy to account for the CCC 

cluster at the word level resulting from attaching the consonant prefixes t- and n- to 

sound verbs. 

(60) Stem level: /tuɡʕud/ ‘she is sitting’ 

Input: ɡʕud DEP-V *COMPLEX-ONSET 

a. ɡuʕud *!  

b. ☞ɡʕud  * 

     No imperfective prefixes are added at the stem level. The input in (60) is a verb 

derived from a sound root where all radicals in the root are sound consonants (not 

glides). The verb has a CCVC shape. Ranking DEP-V higher than 

*COMPLEX-ONSET preserves the complex onset at the stem level, which was 

established when discussing the imperative mood above. 

(61) Stem level ranking: DEP-V >> *COMPLEX-ONSET 

(62) Word level: /tuɡʕud/ ‘she is sitting’ 

Input: t-ɡʕud DEP-V *COMPLEX-ONSET 

a. L tɡʕud  * 

b. ☞tuɡʕud *  
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     Initial CC- clusters (as explained in the imperative section above) are not repaired 

at the word level. DEP-V is ranked higher than *COMPLEX-ONSET at the word level 

to prevent the repairing of all initial CC- clusters. The reason for this is the fact that an 

initial CC- can be repaired at the phrase level by resyllabifying the first C to fill the 

coda position if the preceding word is a vowel final one, as in /ʔana#mʃaari/ ‘I am 

Mshaari’. If the preceding word is a consonant final one, then the epenthetic vowel at 

the phrase level is /i/, which is inserted between the two words to allow the first C in 

the cluster to be resyllabified, as in /ʔint#imʃaari/ ‘are you Mshaari?’. Utterance 

initially, a prosthetic syllable solves the initial CC- problem as in /ʔirɡid/ ‘sleep! m.s.’ 

     However, a CCC cluster is treated differently from an initial CC- cluster because 

CCC clusters have to be repaired at the word level. The previous ranking in tableau 

(62) is not enough to motivate vowel insertion. We need the constraint *CCC to 

eliminate the CCC cluster. 

(63) *CCC 

Three consonant clusters are prohibited. 

(64) Word level: /tuɡʕud/ ‘she is sitting’ 

Input: t-ɡʕud *CCC DEP-V *COMPLEX-ONSET 

a. tɡʕud *!  * 

b. ☞tuɡʕud  *  

c. tɡuʕud  * *! 
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     At the word level, the constraint *CCC is ranked higher than DEP-V to motivate 

vowel insertion in order to satisfy *CCC. At the same time, *COMPLEX-ONSET is 

ranked lower than DEP-V to avoid adding any vowels to eliminate an initial CC- cluster 

at the word level.  

(65) Word level ranking: *CCC >> DEP-V >> *COMPLEX-ONSET 

     Candidate (a) in (64) is eliminated for violating *CCC. Candidate (c) is satisfying 

*CCC by inserting the vowel in the wrong position; however, this insertion causes a 

fatal violation to *COMPLEX-ONSET. In order to guide the position of the epenthetic 

vowel at the word level, the constraints needed are CONTIGUITY and L-ANCHOR. 

(66) Word level: /tuɡʕud/ ‘she is sitting’ 

Input: t-ɡʕud *CCC CONTIGUITY L-ANCHOR DEP-V 

a. tɡʕud *!    

b. ☞tuɡʕud   * * 

c. tɡuʕud  *!  * 

d. utɡʕud *!   * 

     CONTIGUITY is ranked higher than L-ANCHOR at the word level to ensure that 

the epenthetic vowel is not inserted inside the stem. Candidate (c) in (66) is violating 

CONTIGUITY by inserting the vowel inside the stem. Candidate (d) is not inserting 

the epenthetic vowel between the stem and the prefix, and this insertion is not enough 

to satisfy *CCC. The winner candidate (b) is violating L-ANCHOR by inserting the 
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vowel at the left edge of the stem. It will be established below that DEP-V is also 

violated to satisfy R-ANCHOR at the word level, which ranks DEP-V lower than both 

R-ANCHOR and L-ANCHOR because it has more violations. 

(67) Word level ranking: *CCC, CONTIGUITY >> L-ANCHOR >> DEP-V 

     In addition, MAX-C is ranked equally to *CCC and both are ranked higher than 

DEP-V to trigger vowel insertion and prevent the deletion of consonants to terminate 

the CCC cluster at the word level. MAX-C and *CCC are never violated at the word 

level. Also, it was established above that DEP-V is ranked higher than 

*COMPLEX-ONSET because it is not violated to repair complex onsets at the word 

level. 

(68) Word level ranking: MAX-C, *CCC, CONTIGUITY >> L-ANCHOR >> DEP-V 

*COMPLEX-ONSET 

     After discussing the position of the epenthetic vowel at the left edge at the word 

level, we should examine the quality of the epenthetic vowel in this case. It is noticed 

that in the case of /ti-trik/ ‘she is leaving’ or /nu-ktub/ ‘we are writing’, the epenthetic 

vowel at the word level harmonizes with the vowel in the stem. This means that at the 

word level, the epenthetic vowel is subject to vowel harmony, and it copies the quality 

of the following vowel in a regressive assimilation. 

     To prevent the CCC cluster that is created at the word level, the inserted vowel 
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will harmonize with the following vowel.63 The constraint that helps in choosing the 

correct vowel quality is V-HARMONY, and it should outrank other detailed DEP 

constraints such as DEP(i), DEP(a), and DEP(u).  

(69) V-HARMONY 

Epenthetic vowels copy the quality of the following vowel. 

(70) DEP(i) 

Do not insert /i/. 

(71) DEP(u) 

Do not insert /u/. 

(72) DEP(a) 

Do not insert /a/. 

(73) Word level: /tuktub/ ‘she is writing’ 

Input: t-ktub V-HARMONY DEP(i) DEP(a) DEP (u) DEP-V 

a. ☞tuktub    * * 

b. tiktub *! *   * 

c. taktub *!   * * 

 

63 This vowel harmony is the other way around in Maga Rukai languages. According to de Lacy (2002, 
p. 150), “the most striking aspect of Maga Rukai epenthesis is the fact that the epenthetic vowel – for 
the most part – is a copy of the preceding one”. He used the constraint AGREE-V to do a similar job 
V-HARMONY in (69) is doing. 
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     V-HARMONY is not violated by the winner candidate (a) in (73). The other 

candidates, (b) and (c), are ruled out for inserting a vowel that does not harmonize 

with the following vowel. 

     All of the specific DEP constraints are ranked higher than the general DEP-V 

because it is always violated when any one of the specific ones is violated. DEP-V 

is always violated by the winner candidates in the case of medial CCC clusters at the 

word level.  

(74) Word level ranking: V-HARMONY >> DEP(i), DEP(a), DEP(u) >> DEP-V 

(75) Word level: /tuktub/ ‘she is writing’ 

 

Input: t-ktub 
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a. ☞tuktub    *   * * 

b. tktub *!        

c. tkutub  *!     * * 

d. taktub   *! *  *  * 

e. tiktub   *! * *   * 

     In the previous tableau, candidates (d) and (e) are violating V-HARMONY 
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because the epenthetic vowel is not harmonizing with the following vowel. Candidate 

(c) incurred violation marks for inserting the vowel inside the stem, which violates 

CONTIGUITY. Candidate (b) lost for violating *CCC because it has a three 

consonant cluster. 

     V-HARMONY is never violated at the word level, which makes it ranked higher 

than L-ANCHOR and all the different DEP constraints because they are violated to 

satisfy *CCC.  

(76) Word level ranking: *CCC, CONTIGUITY, V-HARMONY >> L-ANCHOR >> 

DEP(i), DEP(a), DEP(u) >> DEP-V  

5.3.2. Nominal forms   

     In this section, the focus will be on the left edge of nominal forms. I will look into 

the definite article and suggest that it is attached at the phrase level. Other nominal 

forms will be dealt with in section 5.4, where I look at the right edge of the word. 

5.3.2.1. The definite article 

     The definite article, l-, in all known Arabic dialects assimilates to the following 

coronal consonant (Watson, 2002, p. 216). This is considered as a regressive 

assimilation where the /l/ takes the quality of the following coronal, as in the case of 

adding the definite article to /tamir/ ‘dates’ as in *ʔil-tamir that surfaces as /ʔit-tamir/ 

‘the dates’. However, since consonant processes are not the focus of this research, I 

will only focus on the vowel epenthesis part rather than the assimilation process. 
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     The nature of the definite article in AA has to be addressed first. In different Arabic 

dialects, the nature of the definite article is not consistent. The only consistent part in 

all previous studies is the consonant /l/, but when it comes to the vowel and the glottal 

stop, there are a lot of variants such as /il/, /al/, /l/, /ʔal/, and /ʔil/.  

     We need to decide if the vowel found with the definite article is an epenthetic one 

or part of the article. It is important to examine the make-up of the definite article in 

AA in different phonological environments to be able to make an informed decision 

about its nature. 

     Across word boundaries, if the preceding word is a vowel final one, then no vowel 

or glottal stop epenthesis is needed, as in /haat-i#l-kbaar/ ‘bring f.s. the big ones! m.’, 

and the definite article, /l/, will fill the coda position for the final vowel. Even when the 

preceding word ends with a different vowel quality, as in /xuð-u#l-kbaar/ ‘take pl. the 

big ones! m.’, the definite article still fills the coda position for this vowel. This 

confirms that the definite article is only l-.  

       When the preceding word is a consonant final one, the vowel surfaces as in 

/ɡaal#il-kbaar/ ‘he said the big ones m.’, and this vowel /i/ will still surface even when 

there is no definite article, as in /ɡaal#ikbaar/ ‘he said big ones m.’. Phrase initially, a 

prosthetic syllable surfaces before the definite article as in /ʔil-kbaar/ ‘the big ones m.’. 

Adding the prosthetic syllable is a phrase level process because it is decided at this 

level if it is needed or not based on what comes before the definite article. Therefore, 

in this section, I will only consider the phrase level, where the definite article is 

attached.  
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     Broken plural patterns can create some initial consonant clusters, as in /kbaar/ ‘big 

ones m.’ and /kθaar/ ‘a lot’. Having a word like the broken plural /kbaar/ with the 

definite article can cause a CCC cluster. However, this cluster appears to be tolerated 

word medially at the phrase level, as in /ʔilk.baar/ ‘the big ones m.’, which does not 

violate *COMPLEX-ONSET, as in the case of /ɡaal#ikbaar/ ‘he said big ones m.’.  

     It was established that three consonant clusters are not tolerated at the word level, 

and they are repaired by means of vowel epenthesis. Therefore, if the consonant cluster 

in /ʔil-kbaar/ ‘the big ones m.’ were created at the word level, then vowel epenthesis 

would have been triggered, and the output would have been *la-kbaar, where the 

epenthetic vowel is inserted between the stem and the prefix, and the epenthetic vowel 

would have harmonized with the neighbouring vowels as expected from epenthetic 

vowels at the word level.64 

     The plural noun /kbaar/ ‘big ones’ is the output of the stem and the word levels. 

Initial CC clusters are tolerated at both the stem and word levels as explained above. 

After adding the definite article to /kbaar/, the input at the phrase level /l-kbaar/ has a 

three consonant cluster. This CCC cluster behaves differently to the one created at the 

stem level and at the word level.65 A three consonant cluster is not problematic if it 

exists intervocalically at the phrase level. It will be established in the following section 

that a CCC cluster is tolerated at the phrase level, and it only triggers vowel epenthesis 

in certain circumstances. 

 

64 In Syrian Arabic, the vowel is located between the stem and the prefix, as in /likbaar/ (Dallie, 1992). 
65 Three consonant clusters created at the stem level are analysed in detail in chapter 6. 
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(77) Phrase level: /ʔilkbaar/ ‘the big ones m.’ 

Input: l-kbaar *COMPLEX-ONSET DEP-V *CCC 

a. l-kbaar *!  * 

b. ☞ʔilkbaar  * * 

     A complex onset phrase initially triggers the addition of the prosthetic syllable. 

Ranking *COMPLEX-ONSET higher than DEP-V helps in motivating the epenthesis 

to avoid the complex onset. In addition, *COMPLEX-ONSET is more specific than 

*CCC, and this is why it is ranked higher. CCC clusters can be tolerated at the phrase 

level; however, what is not tolerated is having this consonant cluster in initial position.  

(78) Phrase level: /ʔilkbaar/ ‘the big ones m.’ 

Input: l-kbaar *COMPLEX-ONSET DEP-V *CCC 

a. l-kbaar *!  * 

b. ☞ʔilkbaar  * * 

c. L ilkbaar  * * 

     Vowel epenthesis is not enough to solve the complex onset problem, and the wrong 

winner (c) in (78) does not have an onset. The markedness constraint ONSET, which 

demands an onset for each syllable, is ranked high at the phrase level, because every 

syllable must have an onset in the surface form in AA. 

(79) Phrase level ranking: ONSET, *COMPLEX-ONSET >> DEP-V >> *CCC 
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(80) Phrase level: /ʔilkbaar/ ‘the big ones m.’ 

Input: l-kbaar ONSET *COMPLEX-
ONSET 

DEP-V *CCC 

a. lkbaar  *!  * 

b. ☞ʔilk.baar   * * 

c. ʔil.kbaar  *! * * 

d. ilk.baar *!  * * 

e. L lik.baar   *  

     The difference between candidate (b) and (c) is resyllabification. Candidate (c) is 

causing a violation to *COMPLEX-ONSET, while the winner candidate (b) is avoiding 

violating *COMPLEX-ONSET by creating a permissible falling sonority complex 

coda /lk/. 

     The wrong winner (e) in (80) is not violating either ONSET or *COMPLEX-

ONSET, and it is breaking the CCC cluster. We need to guide the position of the 

epenthetic vowel to allow candidate (b) to be the winner candidate because it is the 

actual surface form. 

(81) Phrase level: /ʔilkbaar/ ‘the big ones m.’ 

Input: l-kbaar CONTIGUITY L-ANCHOR *CCC 

a. ☞ʔil-kbaar   * 

b. l-kibaar *!   

c. li-kbaar  *!  
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     L-ANCHOR is not violated by the insertion in (a) because this epenthetic vowel is 

attached to the prefix while the edges of the stem, /kbaar/, remain unchanged. 

Epenthesis in (b) is violating the contiguity of the segments in the stem. In candidate 

(c), CONTIGUITY is not violated; however, attaching the vowel directly to the left 

edge of the stem causes a violation to L-ANCHOR. Moreover, it was established above 

that breaking the onset cluster in the imperative violates L-ANCHOR and satisfies 

CONTIGUITY, which gives the ranking in (82). 

(82) Phrase level ranking: CONTIGUITY >> L-ANCHOR >> *CCC  

(83) Phrase level: /ʔilkbaar/ ‘the big ones m.’ 

Input: l-kbaar 

O
N

SE
T 
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D
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-V
 

*C
C

C
 

a. likbaar    *!  *  

b. lkbaar  *!     * 

c. ☞ʔilk.baar     * * * 

d. ilkbaar *!   *  *  

e. lkibaar  *! *   *  
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     The constraint ONSET should outrank both L-ANCHOR and DEP-C to fill the 

onset position when the stem is a vowel initial one. 

(84) Phrase level: ONSET >> DEP-C, L-ANCHOR  

     By comparing different CCC clusters, we notice those clusters that are created at 

the phrase level differ from the ones formed at the word level because the ones created 

at the word level are repaired by inserting the vowel between the stem and the prefix, 

as in /tuktub/ ‘she is writing’, and the epenthetic vowel harmonizes with the following 

one. On the other hand, CCC clusters at the phrase level can be tolerated within the 

word intervocalically. 

     Analysis of three consonant clusters across word boundaries, which are created at 

the phrase level, is provided in section 5.4. In addition, the quality of the epenthetic 

vowel at the phrase level is discussed in the following section. CCC clusters at the stem 

level are discussed in chapter 6. 

5.4. Right edge of the word 

     After discussing vowel epenthesis at the left edge of the word, the attention will 

now be shifted to the right edge of the word. This section deals with complex codas, 

suffixes, and consonant clusters across word boundaries. 

     The section will start by looking at the motivation for vowel epenthesis at the right 

edge of the word, as attested in some Arabic dialects, and then compare AA to these 

dialects. There are different consonant clusters created at the right edge of the word. 

Some clusters are part of the stem, some are created after attaching consonant initial 

suffixes, and some are formed across word boundaries. The focus will be on the quality 
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and position of the epenthetic vowel that is inserted to repair a consonant cluster at the 

right edge of the word. Both the quality and the position of the epenthetic vowel in AA 

will be the clue to decide the level at which the epenthetic vowel is inserted. 

5.4.1. Vowel epenthesis motivation in Arabic 

     Cross-linguistically, final consonant clusters with rising sonority are repaired with 

vowel epenthesis. Vowel epenthesis is motivated word finally or internally in some 

Arabic dialects, such as Levantine Arabic (Adra, 1999; Farwaneh, 1995), Makkan 

Arabic (Kabrah, 2004), and Ma’ani Arabic (Rakhieh, 2009). 

     Epenthesis in monosyllabic CVCC words is invoked by phonotactic constraints 

such as the Obligatory Contour Principle (OCP), which restricts having two adjacent 

similar segments, and the Sonority Sequencing Principle (SON-SEQ) (Clements, 1990; 

Kabrah, 2004; Selkirk, 1984a). Some Arabic dialects do not even tolerate falling 

sonority complex codas, such as Iraqi Arabic where the complex coda with falling 

sonority, as in /ɡalb/, is not tolerated and it surfaces as /ɡalib/ ‘a heart’.  

     A vowel is inserted to break final consonant clusters in the Shahraani dialect if the 

second consonant in the cluster is a sonorant, and no such insertion is needed if the 

second one is an obstruent (Al-Shahrani, 1988, p. 36). In a SPE framework (that 

Al-Shahrani applied), a rule is needed to ensure that a vowel is inserted when the 

second segment of the cluster is a sonorant.  

     In Makkan Arabic (Kabrah, 2004, p. 160), CVCC can only occur word finally. 

Vowel epenthesis takes place if the cluster in the CVCC has rising sonority or the 

consonants share a place or manner of articulation while belonging to the same syllable 

(Kabrah, 2004, p. 160). Moreover, Ingham (1971, p. 282) noticed that in Makkan 
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Arabic epenthesis is required if the final consonant is either m, n, r, l, or ɣ except the 

combination -lm, which is allowed as a complex coda. In addition, some dialects can 

put some restrictions on the occurrence of pharyngeals in the coda position (Abu-

Mansour, 1987; Itô & Mester, 1994; Kabrah, 2004; McCarthy, 1994; McCarthy & 

Prince, 1993a). 

     Ma’ani Arabic does not allow non-final complex codas, and the constraint 

CLUSTER-CONDITION motivates vowel insertion in cases like /ɡalib-ha/ (Rakhieh, 

2009, p. 142).66 AA, as well, does not allow non-final complex codas after attaching a 

consonant initial suffix, but it deals with these complex codas differently. In AA, an 

epenthetic vowel is inserted to the right of the stray consonant creating an onset, as in 

/ɡalba-ha/ ‘her heart’. If the attached suffix is vowel initial, then resyllabification takes 

place as in /ɡalb-ah/ ‘his heart’, which prevents vowel insertion in AA. 

     Final complex codas with falling sonority are allowed in AA, but when the complex 

coda has rising sonority, then vowel insertion is prompted. In addition, three consonant 

clusters created at the right edge of words are repaired by epenthesis at the word level, 

but these CCC clusters are treated differently across word boundaries, as will be 

discussed in the analysis below. Four consonant clusters that are created across word 

boundaries are always repaired by vowel epenthesis in AA at the phrase level. 

 

66 CLUSTER-CONDITION (CL-CON) ensures that nonfinal coda clusters are not allowed 
(McCarthy, 2007b). 
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5.4.2. Quality and position of the epenthetic vowel in Arabic dialects 

     In different Arabic dialects, different vowels are inserted to repair the consonant 

cluster issue. In the following, I will provide examples from different Arabic dialects 

to show on what basis the quality and the position of these epenthetic vowels are 

chosen. 

     If we compare vowel epenthesis in different Arabic dialects, it will be evident that 

they differ when it comes to the quality and position of the epenthetic vowel. In Cairene 

Arabic, three consonant clusters are extremely disliked (Broselow, 1976, p. 1), and they 

are repaired by inserting the vowel /i/ across word boundaries, and the vowel /u/ within 

words (Watson, 2002, p. 64). In San’ani, /a/ is inserted within a word and across a word 

boundary (Watson, 2002, p. 64).  

     In Cairene Arabic, the stray consonant in a CCC cluster is assigned to the onset 

position of the new syllable created by insertion, as in /ʔultilu/ ‘I told him’. Whereas in 

Iraqi Arabic, the stray consonant becomes the coda of the newly created syllable as in 

/ɡilitla/ ‘I told him’. Therefore, it was suggested that in Cairene Arabic, the epenthesis 

direction is from left to right – CCiC (Broselow, 1976; Itô, 1989; Zawaydeh, 1997), 

and in Iraqi Arabic, it is from right to left – CiCC (Broselow, 1992; Zawaydeh, 1997). 

In Egyptian Arabic, epenthesis between the second and third consonants, CCiC, applies 

across word boundaries, even if the complex coda is permissible and the following 

word starts with a simple onset, as in /katabti#dars/ ‘I wrote a lesson’ (Broselow, 1976, 

p. 1).  

     In Rijaal Alma‘ Dialect (RAD), vowel epenthesis is realized when three consonants 

exist within a phonological word. Vowel insertion (either i or a) occurs between the 
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second and third consonants (Asiri, 2009, p. 116). In Levantine Arabic, epenthesis is a 

postlexical process because it applies within and between words; yet, this process is 

optional to some extent, and it counterfeeds and counterbleeds other processes (Hall, 

2017, p. 4). In the case of consonant clusters in Ma’ani Arabic, the epenthetic vowel is 

inserted between morphemes unless there is a coda cluster in the input (Rakhieh, 2009, 

p. 171), while in Palestinian Arabic, as explained by Brame (1974, p. 41), the vowel is 

inserted in the stem. 

     In Makkan Arabic, the default epenthetic vowels between morphemes are /a/ and 

/i/; /a/ is inserted at the lexical level, and /i/ is the default epenthetic vowel at the 

postlexical level (Kabrah, 2004, pp. 69, 117). However, in this dialect, it is more 

important for the epenthetic vowel to agree with the stem vowel, so the surface form is 

/rukun/ ‘corner’ and not */rukin/, which means the agreement constraint is ranked high 

(Kabrah, 2004, p. 169).  

     It is not only vowel-to-vowel harmony that decides the quality of the epenthetic 

vowel; consonant-to-vowel harmony can also help in this. 67 For example, in Makkan 

Arabic (Kabrah, 2004, pp. 162–163), if the second vowel in a CVCC cluster is a 

pharyngeal and the third consonant is /m/, the epenthetic vowel is /a/, as in /saham/ ‘a 

share’. 

     Al-Shahrani (1988, pp. 36–37) also mentioned that the quality of the inserted vowel 

is predicted based on the neighbouring consonants. In Shahraani dialect, the inserted 

 

67 For more about consonant-to-vowel harmony see Kabrah (2004, pp. 162–163) for Makkan Arabic 
and Al-Shahrani (1988, pp. 36–37) for Shahraani dialect . 
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vowel is a high vowel at the beginning of the derivation, then it is changed to a low 

vowel if the first consonant in the cluster is a laryngeal and the second one is a sonorant, 

to satisfy a vowel lowering rule. He used an SPE rule-ordering framework in his 

analysis, and according to him, the vowel epenthesis rule is applied first, then the vowel 

lowering rule follows laħm > laħim > laħam ‘meat’.68 However, using two rules (a first 

one for vowel insertion, then a second one for changing vowel quality) does not seem 

to be an economic solution. In addition, prescribing vowel quality change in this 

environment could end up changing other vowels that are parts of the stem and not 

epenthetic vowels. Furthermore, these rules would cause problems across word 

boundaries where vowel insertion position and vowel quality are usually different from 

the vowels inserted word medially. In a Stratal OT framework, it can be suggested that 

vowels with different qualities are attached at different levels.  

5.4.3. Final complex coda 

     A word like /ʔakil/ ‘food’ surfaces with the vowel /i/ breaking the coda cluster 

phrase finally. First, we need to confirm that this /i/ is an epenthetic vowel and not part 

of the stem. Testing if the vowel /i/ is an epenthetic vowel or part of the input can be 

done by observing how the word behaves in different phonological environments. With 

the suffix -ah, the word surfaces as /ʔakl-ah/ ‘his food’, and in connected speech it 

surfaces as /ʔakl#imħammad/ ‘Mohammed’s food’. When we compare it to a word like 

/ʔarsim/ ‘I am drawing’, we realize that /i/ in /ʔarsim/ is part of the stem because it will 

still surface even after attaching affixes as in /ʔarsim-ah/ ‘I am drawing him’ or 

 

68 The vowel lowering rule in Shahraani dialect applies to high vowels when the preceding consonant is 
a laryngeal and the following one is a sonorant (Al-Shahrani, 1988, p. 37). 
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/ʔarsim-ha/ ‘I am drawing her’, and when followed with another word, as in 

/ʔarsim#wardah/ ‘I am drawing a flower’. This confirms that the vowel /i/ in /ʔakil/ is 

an epenthetic one and is not in the underlying form, while the one in /ʔarsim/ is part of 

the stem. 

     When the stem contains a complex coda, and a vowel initial suffix is attached, then 

resyllabification is the repair mechanism used to separate the consonants in the cluster, 

as in /ʔak.l-ah/ ‘his food’. Also, across word boundaries, if a word ends with any 

complex coda (either a permissible or impermissible one), followed by a vowel initial 

word, the final consonant of the first word is resyllabified to fill the onset position, and 

no vowel insertion is required to repair the problem even if it is an impermissible 

complex coda, as in /ʔakl#ibtisaam/ ‘Ibtisaam’s food’. 

     It is evident that insertion that breaks impermissible complex codas is a phrase level 

process. There is no need to insert the epenthetic vowel /i/ in /ʔakil/, then delete it after 

attaching the suffix -ah at the word level, to produce the output /ʔakl-ah/ ‘his food’. 

Moreover, when the attached suffix is a consonant initial one, then vowel insertion is 

triggered, as in /ʔakla-ha/ ‘her food’. Suggesting that the vowel /i/ is inserted at the 

stem level, then deleted after attaching the suffix -ha to trigger the insertion of the 

vowel /a/ appears as a case of Duke-of-York gambit.69  

     However, regardless of this evidence, it has been suggested in literature that the 

 

69 Refers to a case of making a change then undoing the change. For more details about Duke of York 
gambit, see Pullum (1976). 
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vowel /i/ in Arabic gets deleted after adding suffixes. Different proposals were 

suggested for the absence of the vowel /i/ when a suffix is attached. Al-Shahrani (1988), 

Majdi and Winston (1994, p. 188), Mahfoudhi (2005, p. 30), Broselow (1976, p. 3; 

1992, p. 33), (Kabrah, 2014), and Farwaneh (2009, p. 91) are among different linguists 

to suggest that in different Arabic dialects, unstressed short high front vowels are 

deleted from open syllables. Different constraints and rules were suggested to account 

for this high vowel deletion process (HVD), and some of them are mentioned in the 

following. 

(85) HVD  
    V → / V0#C ___C #0V  (Majdi & Winston, 1994, p. 188) 
+high 
+str 
-long 

(86) *[v, +hi]$  (Abu-Mansour, 1995) 

 No unstressed high vowels in an open syllable. 

(87) *i]σ  (Kenstowicz, 1996a) 

Unstressed high vowels in nonfinal open syllables are syncopated. 

(88) No [i] (Kager, 1999a, p. 284; Kiparsky, 2000, p. 258) 

/i/ is not allowed in light syllables. 

     The previous constraints and rules were proposed to trigger the deletion of the vowel 

/i/ from words like /naaʤiħ-a/ ‘successful f.s.’ to produce the output /naaʤħ-a/, as in 

Tunisian Arabic (Mahfoudhi, 2005, p. 43), and the deletion of the /i/ from /sˤaaħib-i/ to 

produce the surface form /sˤaaħb-i/ ‘my male friend’, as in Makkan Arabic (Kabrah, 

2014, p. 48). Broselow (1976, p. 3) also suggested that the high vowel deletion rule 
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that applies to /i/ also applies to the vowel /u/ in Egyptian Arabic, where it is deleted 

from /takli/ ‘you f. eat’ but found in /taakul/ ‘you m. eat’. 

     Al-Shahrani (1988, p. 35) suggested that the HVD rule is responsible for deleting 

high short vowels in open syllables to account for the difference between /laabis/ 

‘wearing m.s.’ ~ /laabs-iin/ ‘wearing m.pl.’. The vowel /i/ in /laabis/ does not surface 

after attaching the suffix -iin. However, this should not mean that this vowel is deleted 

from /laabis/ to create /laabsiin/. It would be more reasonable to suggest that the vowel 

/i/ is inserted in /laabis/, but it is not needed in /laabsiin/ because -iin is a vowel initial 

suffix, which bleeds the environment for vowel epenthesis. After attaching the 

prefix -iin, the consonant /s/ will be resyllabified to fill the onset position, and this 

resyllabification bleeds the environment for /i/ insertion. 

     HVD could end up deleting other necessary high vowels in open syllables, as in the 

verb /ʔarsimah/ ‘I am drawing him’ and the noun /malikah/ ‘queen’, if no other 

constraint is introduced to protect them, which is not an economic solution. In addition, 

it would not be plausible to suggest that the vowel /i/ is available in the input, then 

deleted under the influence of different rules and constraints. This deletion would 

create an impermissible consonant sequence, which is not preferred in the dialect.  

     Under a high vowel deletion explanation, the vowel /i/ that is inserted in /ʔakil/ is 

deleted when a suffix is attached. Deleting /i/ triggers the insertion of another vowel, 

as in /ʔaklaha/ ‘her food’ and /ʔakluhum/ ‘their food’, after attaching consonant initial 

suffixes. However, the weakness in the HVD analysis is the fact that in a word like 

/ʔakil/, after attaching a consonant initial suffix, the vowel /i/ is not in an open syllable. 

Therefore, the criteria for vowel deletion are not met in *ʔakil-ha. So, attaching a 
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consonant initial suffix confirms that the vowel /i/ is not available in the first place. 

Deleting the vowel /i/ from *ʔakil-ha will cause a three consonant cluster, which is 

dispreferred in the dialect. There is no need to insert the vowel /i/ at an earlier stage if 

it would end up being deleted later, and it cannot be suggested that this /i/ is part of the 

stem because it would not be ideal to delete a vowel from the stem only to then have 

to insert another vowel, as in /ʔakluhum/ ‘their food’. 

     As a result, it is proposed here that what has been explained as a case of HVD, is as 

a matter of fact a case of vowel insertion that has been delayed until the phrase level to 

decide if it is needed or not. A theory with different strata has an advantage in 

differentiating between the behaviours of different epenthetic vowels in different 

levels. First, we need to identify which level we repair impermissible complex codas 

word finally at. 

(89) Stem level: /ʔahil/ ‘family’ 

Input: ʔahl DEP-V *COMPLEX-CODA 

a. ʔahil *!  

b. ☞ʔahl  * 

c. ʔahli *!  

     In (89), the derivation starts with a complex coda. Inserting a vowel, which violates 

DEP-V, to satisfy *COMPLEX-CODA is not allowed at the stem level. Candidates (a) 

and (c) violate DEP-V, which allowed candidate (b) to be the winner. The winner 

candidate (b) violates *COMPLEX-CODA by keeping the complex coda. 
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(90) *COMPLEX-CODA (Kager, 1999a, p. 97) 

*CC ]σ   (‘Codas are simple’). 

(91) Stem level ranking: DEP-V >> *COMPLEX-CODA 

(92) Stem level: /ʔahil/ ‘family’ 

Input: ʔahl DEP-V SON-SEQ 

a. ʔahil *!  

b. ☞ʔahl  * 

c. ʔahli *!  

     At the stem level, as seen in tableau (92), no vowel epenthesis takes place to repair 

complex codas, even if they have rising sonority, which violates SON-SEQ. The 

winner candidate (b) satisfies DEP-V at the expense of violating SON-SEQ. 

      The Sonority Sequencing Principle (after Clements, 1990) requires onsets to rise in 

sonority toward the nucleus and codas to fall in sonority from the nucleus (Kenstowicz, 

1994, p. 254). 

(93) SON-SEQ (Kager, 1999a, p. 267) 

Complex onsets rise in sonority and complex codas fall in sonority. 

 (94) Stem level: DEP-V >> SON-SEQ 
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(95) Stem level: /ʔahil/ ‘family’ 

Input: ʔahl DEP-V SON-SEQ *COMPLEX-
CODA 

a. ʔahil *!   

b. ☞ʔahl  * * 

c. ʔahli *!   

     By ranking DEP-V higher than both SON-SEQ and *COMPLEX-CODA at the 

stem level, as in (95), no vowel insertion takes place to satisfy either SON-SEQ or 

*COMPLEX-CODA. A stem with a subject suffix attached at the stem level, as in 

/katab-t/ ‘I wrote’, behaves like any complex coda that is original in the stem. 

(96) Stem level: DEP-V >> SON-SEQ, *COMPLEX-CODA 

     Deleting one of the consonants to repair the complex coda word finally is not 

allowed in AA, and the constraint responsible for preventing this process from taking 

place is MAX-C, which makes sure that each consonant in the input is available in the 

output. MAX-C is not often violated to eliminate impermissible consonant clusters.70 

The reason for this is the fact that Arabic words are derived from consonantal roots; so, 

deleting one of the root consonants could end up changing the meaning of the word 

completely or it could end up meaning nothing at all. Moreover, vowels are usually the 

 

70 MAX-C is violated in limited environments, such as deleting the glottal stop from onset or coda 
clusters. These cases are explained in the relevant sections.  
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segments that are changed, added, or deleted to ensure that syllables have permissible 

structures. Furthermore, the vocalic melody is altered to give various meanings to 

words and give different templatic forms, but consonants in roots do not change 

frequently.  

(97) Stem level ranking: MAX-C >> SON-SEQ, *COMPLEX-CODA 

     It was established above that MAX-C is ranked higher than DEP-V at the stem level 

because DEP-V is violated twice to compensate for the deleted glottal stop. In chapter 

6, it will also be demonstrated that DEP-V is violated twice at the stem level to 

eliminate CCC clusters. MAX-C is only violated at the stem level under the pressure 

of CLUSTER-CONDITION to delete the glottal stop. 

(98) Stem level ranking: MAX-C >> DEP-V >> SON-SEQ, *COMPLEX-CODA 

(99) Word level: /ʔahil/ ‘family’ 

Input: ʔahl DEP-V *COMPLEX-CODA 

a. ʔahil *!  

b. ☞ ʔahl  * 

c. ʔahli *!  

     The constraints DEP-V and *COMPLEX-CODA at the word level have the same 

ranking as at the stem level because no complex codas are repaired at this level. 

(100) Word level ranking: DEP-V >> *COMPLEX-CODA 



chapter five   

171 

(101) Word level: /ʔahil/ ‘family’ 

Input: ʔahl DEP-V SON-SEQ 

a. ʔahil *!  

b. ☞ʔahl  * 

c. ʔahli *!  

     If no suffix is added at the word level, as in tableau (101), then the input and the 

output of the word level still has a complex coda with rising sonority, and no vowel 

insertion takes place to break this cluster. Similar to the stem level, if the word ends 

with a simple coda and a consonant initial suffix is attached, no vowel insertion takes 

place at the word level, as in /katab-ha/ ‘he wrote it f.s’ and /katab-t/ ‘I wrote’. 

(102) Word level: DEP-V >> SON-SEQ     

(103) Word level: /ʔahil/ ‘family’ 

Input: ʔahl DEP-V SON-SEQ *COMPLEX-CODA 

a. ʔahil *!   

b. ☞ʔahl  * * 

c. ʔahli *!   
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(104) Word level: DEP-V >> SON-SEQ, *COMPLEX-CODA 

     The ranking in (104) ensures that no changes happen at the word level in the case 

of impermissible complex codas because they are still tolerable at this level. In 

addition, as in the stem level, deleting a consonant to satisfy either SON-SEQ or 

*COMPLEX-CODA is not allowed at the word level. This gives the ranking in (105). 

(105) Word level ranking: MAX-C >> SON-SEQ, *COMPLEX CODA 

     MAX-C is ranked higher than DEP-V at the word level because MAX-C is not 

violated to satisfy *CCC clusters, while DEP-V is, as will be discussed later. 

(106) Word level ranking: MAX-C >> DEP-V >> SON-SEQ, *COMPLEX-CODA 

(107) Phrase level: /ɡalb/ ‘heart’ 

Input: ɡalb DEP-V *COMPLEX-CODA 

a. ☞ɡalb  * 

b. ɡalib *!  

     After establishing that the vowel epenthesis process in AA is not triggered at either 

the stem or word levels to repair complex codas, this indicates that this epenthesis must 

be triggered to break coda clusters at the phrase level. However, not all coda clusters 

are eliminated at the phrase level. Complex codas with falling sonority are allowed in 

AA. By ranking DEP-V higher than *COMPLEX-CODA, we ensure that not all 

complex codas are broken with epenthesis at the phrase level. 
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(108) Phrase level: /ɡalb/ ‘heart’ 

Input: ɡalb SON-SEQ DEP-V *COMPLEX-
CODA 

a. ☞ ɡalb   * 

b. ɡalib  *!  

     In (108), no epenthesis takes place in the winner candidate (a) because there is no 

violation to SON-SEQ. Inserting a vowel as in (b) violates DEP-V, which is ranked 

higher than *COMPLEX-CODA at the phrase level. 

 (109) Phrase level: /ʔahil/ ‘family’ 

Input: ʔahl SON-SEQ DEP-V *COMPLEX-
CODA 

a. ☞ʔahil  *  

b. ʔahl *!  * 

     At the phrase level, a complex coda with rising sonority is not allowed phrase 

finally, and vowel insertion is the repair mechanism to eliminate the rising sonority 

coda cluster. SON-SEQ must dominate DEP-V at the phrase level to repair any 

complex coda with rising sonority. This suggests that violation of DEP-V (by inserting 

a vowel) is less problematic than having a complex coda with rising sonority. 

     However, at the phrase level, DEP-V is ranked higher than *COMPLEX-CODA 

because in many cases, the optimal candidate can surface with a permissible complex 
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coda such as /sˤamt/ ‘silence’. The ranking in (110) can prompt vowel insertion to break 

rising sonority coda clusters only. 

(110) Phrase level ranking: SON-SEQ >> DEP-V >> *COMPLEX-CODA 

     Having DEP-V ranked lower than *COMPLEX-CODA would end up forcing vowel 

insertion into all complex codas, even the permissible ones. Ranking SON-SEQ higher 

than DEP-V forces vowel insertion when the coda has rising sonority; and since the 

constraint SON-SEQ is more focused than *COMPLEX-CODA, it is ranked higher. 

This is based on the universal ranking of constraints, which indicates that specific 

constraints are ranked higher than general constraints (Koontz-Garboden, 2001, p. 18).  

(111) Phrase level: /ʔahil/ ‘family’ 

Input: ʔahl SON-SEQ MAX-C DEP-V *COMPLEX-
CODA 

a. ☞ʔahil   *  

b. ʔahl *!   * 

c. ʔal  *!   

d. L ʔahli   *  

     MAX-C is ranked higher than DEP-V at the phrase level to prevent deleting 

consonants to repair complex codas with rising sonority. 

(112) Phrase level ranking: SON-SEQ, MAX-C >> DEP-V >> *COMPLEX-CODA 
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     The ranking in (112) is far from complete because it only shows how vowel 

insertion is triggered; it does not show where to insert the vowel and which one is to 

be inserted. In tableau (111), candidate (b) is ruled out for violating SON-SEQ. The 

surface form (a) and the wrong winner (d) only violate DEP-V. Constraints that rule 

out candidate (d) are needed because this candidate is not inserting the epenthetic vowel 

in the correct position. Therefore, we need a constraint to rule out candidates with the 

epenthetic vowel inserted at the right edge of the stem.  

     Now that it has been established that epenthesis takes place at the phrase level to 

repair complex codas with rising sonority, the focus in this section is on the position of 

the epenthetic vowel in this case.  

     The solution to a complex coda with rising sonority in the canonical pattern CVCC 

is to insert a vowel. However, without choosing the suitable constraints, this vowel 

might end up being inserted in the wrong position. Instead of inserting it between the 

two consonants in the coda and having the syllabification /CV.CVC/, it could be 

inserted after the complex coda to allow this resyllabification /CVC.CV/.  

     The position of the epenthetic vowel at the right edge of the word is guided by two 

constraints: CONTIGUITY and R-ANCHOR. CONTIGUITY forces epenthesis after 

the consonants in the coda (CVCCV) when it is ranked high, while R-ANCHOR forces 

the epenthetic vowel to be inserted between the consonants in the coda cluster 

(CVCVC). AA favours CVCVC insertion, and in order to guide the inserted vowel to 

fall between the consonants in a complex coda, we need to rank R-ANCHOR higher 

than CONTIGUITY. SON-SEQ should outrank CONTIGUITY to allow the insertion 

to violate the contiguity of the consonants in the stem. 
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(113) Phrase level: /ʔakil/ ‘food’ 

Input: ʔakl SON-SEQ R-ANCHOR  CONTIGUITY DEP-V 

a. ☞ʔakil   * * 

b. ʔakl *!    

c. ʔak.li  *!  * 

     To avoid violating SON-SEQ, the inserted vowel could either violate 

CONTIGUITY, as in /ʔakil/, or R-ANCHOR, as in */ʔak.li/. Candidates (b) and (c) in 

(113) are ruled out for violating SON-SEQ and R-ANCHOR respectively.  

     The epenthetic vowel in the winning candidate (a) /ʔakil/ violates CONTIGUITY 

by inserting the vowel inside the stem, but it is satisfying R-ANCHOR, which ranks 

R-ANCHOR higher than CONTIGUITY at the phrase level. Because CONTIGUITY 

and DEP-V are violated by the winner candidate (a), there is no way to establish a 

ranking between them, which makes them equally ranked. Both CONTIGUITY and 

DEP-V are ranked lower than SON-SEQ and R-ANCHOR at the phrase level, which 

forces vowel insertion to solve the rising sonority complex coda problem.  

(114) Phrase level ranking: SON-SEQ, R-ANCHOR >> CONTIGUITY, DEP-V  

By merging the ranking in (112) with (114), we have the ranking in (115). 

(115) Phrase level ranking: SON-SEQ, R-ANCHOR, MAX-C >> CONTIGUITY, 

DEP-V >> *COMPLEX-CODA 
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     It is also important to mention that if the following word is a vowel initial one, then 

no epenthesis is needed to break the cluster with rising sonority. 

(116) Phrase level: /ʔakl#ibtisaam/ ‘Ibtisaam’s food’ 

Input: ʔakl#ibtisaam SON-SEQ R-ANCHOR CONTIGUITY DEP-V 

a. ☞ʔakl#ibtisaam     

b. ʔakil#ibtisaam   *! * 

     The vowel /i/ in the proper noun /ibtisaam/ is part of the word and not an epenthetic 

vowel inserted to break the consonant cluster or to avoid the complex onset. As seen in 

(116), resyllabification takes place across word boundaries, and the second consonant 

in the cluster, /l/, fills the onset position in the following word. After resyllabification, 

SON-SEQ is not violated, and there is no need to insert a vowel in the stem /ʔakl/. 

Therefore, it would not be ideal to suggest that the vowel /i/ in the output /ʔakil/ ‘food’ 

was inserted (or available) at the stem or word level, then deleted under the influence 

of HVD. 

     Having discussed the position of the epenthetic vowel at the phrase level (word 

finally), the attention should now be shifted to the quality of this vowel. At the phrase 

level, a complex coda with rising sonority is repaired by inserting the vowel /i/, which 

is the default vowel to be inserted at this level. To be able to successfully choose the 

vowel /i/ as the epenthetic vowel at the phrase level, the constraint DEP-V is too 

general, and it has to be broken down to DEP(a), DEP(u), and, DEP(i). 
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 (117) Phrase level: /ʔakil/ ‘food’ 

Input: ʔakl 
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a. ☞ʔakil    * * * 

b. ʔakal  *!   *  

c. ʔakul   *!  * * 

d. ʔakl *!      

     As seen in (117), violating V-HARMONY and DEP(i) would not be fatal at the 

phrase level because the epenthetic vowel at this level is always /i/. DEP(a) and DEP(u) 

should outrank DEP(i) to ensure that the vowel inserted at the phrase level is always 

(i). DEP-V is more general, and it is always violated whenever DEP(i) is violated at 

the phrase level, which indicates that they have the same ranking. At the phrase level, 

DEP(a) and DEP(u) are never violated to satisfy SON-SEQ, which makes it difficult to 

establish a ranking between them and SON-SEQ.  

     The ranking in (118) forces the selection of the epenthetic vowel /i/ across word 

boundaries, which makes it the default epenthetic vowel at the phrase level in AA. 
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(118) Phrase level ranking: SON-SEQ, DEP(a), DEP(u) >> DEP (i), DEP-V, 

V-HARMONY  

5.4.4. Three consonant clusters 

     Three consonant clusters can be morphologically driven, and they appear as a result 

of morphological changes. Dialects were divided into different types based on their 

behaviour towards CCC clusters. This model was suggested by Kiparsky (2003b) and 

adapted by Watson (2007). 

(119) Dialect types 

a. -VC dialects: in these dialects, the epenthetic vowel is inserted before the 

unsyllabified consonant in a three-consonant cluster, which makes the stray 

consonant a coda for this vowel: CVCC. These dialects are referred to as coda 

dialects. Examples of this dialect type are Levantine, North African varieties, 

and some Gulf dialects (Farwaneh, 2009). 

b. -CV dialects: in these dialects, the epenthetic vowel is inserted after the 

unsyllabified consonant, which makes the stray consonant an onset for this 

vowel: CCVC. These dialects are referred to as onset dialects. Examples of this 

dialect type are Egyptian, Saudi (Farwaneh, 2009), and Iraqi Arabic (Rakhieh, 

2009). 

c. C- dialects: no vowel epenthesis takes place to break the consonant cluster 

CCC. 

d. Cv- was suggested later, by Watson (2007), as a fourth dialect type for dialects 

that exhibit characteristics from both CV and VC dialects. 
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     By following the criteria specified in the classification of CV vs. VC dialects 

proposed by Kiparsky (2003b) and Watson (2007), AA does not seem to belong fully 

to either CV or VC dialects, because both epenthesis patterns are realized in AA. When 

dealing with CCC clusters (word medially or across word boundaries), AA appears to 

exhibit all different types of epenthesis that distinguish CV, VC, and C dialects as 

described by Kiparsky (2003b) and Watson (2007). 

(120) AA exhibiting different epenthesis patterns 

a. CV dialect as in /ɡalbu-hum/ ‘their heart’ (CCC word medially) 

b. VC dialect as in ʔa.hil#saarah ‘Sarah’s food’ (CCC across word boundaries) 

c. C dialect as in /ʔil-kbaar/ ‘the big ones’ (CCC word medially) 

d. C dialect as in /ɡalb#saalim/ ‘Saalim’s heart’ (CCC across word boundaries) 

     In a rule-based theory, directionality was a tool to deal with medial consonant 

clusters, and it took the number of stray consonants into consideration (Abu-Mansour, 

1987, 1991; Broselow, 1992; Itô, 1986, 1989). In addition to this, it was suggested that 

the quality of the epenthetic vowel can be predicted by directionality as well 

(Farwaneh, 1995). In OT framework, this directionality was expressed by using 

alignment constraints that align a morphological category with a prosodic category 

(Kabrah, 2004).  

     Instead of relying on dialect type to decide the position of the inserted vowel, which 

is the solution in rule-based theories, Stratal OT provides a more economical solution 

to account for consonant clusters than rule-ordering has offered, i.e. deciding if it is an 

onset or coda dialect by determining the position of the stray consonant via scanning 
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from right to left or left to right. Deciding the position of the stray consonant in Stratal 

OT can be achieved by the constraints CONTIGUITY and ANCHOR. 

5.4.4.1. Consonant clusters at the stem level  

     Three consonant clusters can be formed at the stem level by attaching a consonant 

initial suffix to a doubled verb that ends with geminates, which is formed from a 

triliteral root with identical second and third consonants. Attaching a consonant initial 

suffix to a verb ending with geminates GG at the stem level causes a long vowel 

insertion. In this section, I will give only a description of what takes place at the stem 

level, and a detailed analysis will be given in the vowel lengthening section (6.2) in the 

following chapter because it is more relevant there.  

     Final vowel lengthening in AA is noticed at the stem level if a consonant initial 

subject suffix is attached to a vowel final word, as in the defective verb /rama/ ‘threw’. 

In this case, the final vowel is lengthened and the quality of it is always /ee/. Attaching 

the suffix -t changes the verb /rama/ to /rameet/ ‘I threw’. More details about defective 

verbs are in chapter 6. 

     Attaching a consonant initial subject suffix to a doubled verb like /madd/ ‘stretched’ 

causes a GGC cluster. This cluster is repaired at the stem level by inserting a long 

vowel /ee/. Attaching the suffix -t to /madd/ gives the output /maddeet/ ‘I stretched’. In 

the following, perfective, imperfective, and imperative paradigms of doubled verbs are 

provided. 
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(121) Perfective aspect subject suffixes with doubled verbs 

Gender  Number  1st person 2nd person 3rd person 

Masculine  
Singular  -t 

maddeet 
-t 

maddeet 
-⦰ 

madd 
Plural  -na 

maddeena 
-tu 

madeeto 
-o 

maddo 

Feminine  
Singular  -t 

maddeet 
-ti 

maddeti 
-at 

maddat 
Plural  -na 

maddeena 
-tu 

maddeetu 
-o 

maddo 

     In the previous table, the stem is /madd/ ‘stretched’, which is a doubled verb with a 

CVGG shape. Attaching a consonant initial subject suffix causes a three consonant 

cluster, which is not permissible in AA. As a result, a long vowel, /ee/, is inserted 

between the stem and the suffix to prevent the occurrence of a CCC cluster word 

medially. The reason for choosing /ee/ as the epenthetic vowel will be explained later. 

(122) Perfective aspect object suffixes with doubled verbs 

Gender  Number  1st person 2nd person 3rd person 

Masculine  
Singular  -ni 

maddini 
-ik 

maddik 
-ah 

maddah 
Plural  -na 

maddana 
-kum 

maddukum 
-hum 

madduhum 

Feminine  
Singular  -ni 

maddini 
-iʃ 

maddiʃ 
-ha 

maddaha 
Plural  -na 

maddana 
-kum 

maddukum 
-hum 

madduhum 

     As in the case of subject suffixes, an epenthetic vowel is needed to break the CCC 

cluster after attaching a consonant initial object suffix to a doubled verb. These 

epenthetic vowels cannot break the geminates to avoid violating geminate 

inalterability. However, it is noticed that the epenthetic vowel needed after attaching 
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an object suffix has different characteristics to the one inserted to break the CCC cluster 

created by the subject suffixes. Only subject suffixes are attached at the stem level. 

Object and possessive suffixes are attached at the word level, and when they are 

attached, only a short vowel is inserted, as in /maddu-hum/ ‘he stretched them’. More 

details about the difference between those epenthetic vowels are provided later. 

     However, in all cases (subject, object, or possessive suffixes), if the attached suffix 

is a vowel initial one, resyllabification takes place, as in /madd-at/ ‘she stretched’, 

which bleeds the environment for vowel insertion; therefore, it is not triggered.  

     An object suffix can be attached to a subject suffix, as in /madd-at-hum/ ‘she 

stretched them’. However, in some cases, attaching an object suffix, such as -hum, to 

a vowel final subject suffix, such as -o, causes vowel lengthening to vowel final 

suffixes, as in /madd-oo-hum/ ‘they stretched them’. More details about final vowel 

lengthening are provided in chapter 6. 

(123) Imperfective aspect subject suffixes with doubled verbs 

Gender  Number  1st person 2nd person 3rd person 

Masculine  
Singular  a- -⦰ t- -⦰ ji- -⦰ 

ʔamudd ʔitmudd jimudd 

Plural  n- -⦰ t- -uun ji- -uun 

ʔinmudd ʔitmudduun jimudduun 

Feminine  
Singular  a- -⦰ t- -iin t- -⦰ 

ʔamudd ʔitmuddiin ʔitmuddiin 

Plural  n- -⦰ t- -uun ji- -uun 

ʔinmudd ʔitmudduun jimudduun 
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     The stem in the previous table is /mudd/ ‘stretching’. To form the imperfective case, 

prefixes and some suffixes are attached. All the attached suffixes are vowel initial ones 

and attaching them does not trigger vowel insertion.  

(124) Imperfective aspect object suffixes with doubled verbs 

Gender  Number  1st person 2nd person 3rd person 

Masculine  
Singular  -ni 

ji-ʃiddini 

-ik 

ji-ʃiddik 

-ah 

ji-ʃiddah 

Plural  -na 

ji-ʃiddana 

-kum 

ji-ʃiddukum 

-hum 

ji-ʃidduhum 

Feminine  
Singular  -ni 

ji-ʃiddini 

-iʃ 

ji-ʃiddiʃ 

-ha 

ji-ʃiddaha 

Plural  -na 

ji-ʃiddana 

-kum 

ji-ʃiddukum 

-hum 

ji-ʃidduhum 

     In the previous table, the stem is /ʃidd/ ‘pulling’. The subject prefix chosen with the 

examples in table (124) is the third person masculine singular prefix ji-, while the 

number, person, and gender labels in the table refer to the object suffixes. In this case, 

a vowel is needed to break the CCC cluster created by adding a consonant initial object 

suffix to a doubled verb. The quality and the position of the vowels inserted to break 

CCC clusters after attaching an object suffix are discussed later. Moreover, object 

suffixes can be attached to subject suffixes to form the imperfective aspects, as in 

/ji-ʃidd-uun-hum/ ‘they are pulling them’. 
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 (125) Imperative mood subject suffixes with doubled verbs 

Gender  Number  2nd person 

Masculine  
Singular  ⦰- -⦰ 

mudd	
Plural  ⦰- -u  

muddu 

Feminine  
Singular  ⦰- -i  

muddi 
Plural  ⦰- -u 

muddu 

     No prosthetic syllables are needed before the imperative of the doubled verb 

because the stem has a simple onset, as in /mudd/ ‘stretching’. When forming the 

imperative, vowel subject suffixes are attached, which does not trigger vowel 

epenthesis, as in the case of consonant initial suffixes. In addition, it was explained in 

other verb paradigms that only second person subject suffixes are attached to form the 

imperative mood. First or third person subject suffixes cannot be attached to form the 

imperative. 

(126) Imperative mood object suffixes with doubled verbs 

Gender  Number  1st person 3rd person 

Masculine  
Singular  -ni 

ʃiddini 

-ah 

ʃiddah 

Plural  -na 

ʃiddana 

-hum 

ʃidduhum 

Feminine  
Singular  -ni 

ʃiddini 

-ha 

ʃiddaha 

Plural  -na 

ʃiddana 

-hum 

ʃidduhum 
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     As mentioned before, when forming the imperative, reflexive pronouns are used, as 

in /ʃidd nafsik/ ‘pull yourself m.s.!’, instead of using the object suffix, as in */ʃidd-ik/. 

In addition, attaching an object suffix, such as -hum, to vowel final subject suffixes, 

such as -u, triggers vowel lengthening and the output is /mudd-uu-hum/ ‘you pl. stretch 

them!’. This vowel lengthening process is detailed in chapter 6. 

5.4.4.2. Consonant clusters at the word level 

     The focus in this section is on the position and the quality of the epenthetic vowel 

that is inserted to break the CCC cluster at the word level. As discussed above, CCC 

clusters are created at the left edge of the word after attaching consonantal 

imperfective prefixes and the definite article.  

     As mentioned, when imperfective prefixes are attached at the word level to sound 

verbs, a CCC cluster emerges, as in /tu-ktub/ ‘she is writing’. This cluster is repaired 

by inserting a vowel between the stem and the prefix. The cluster that is created at the 

phrase level after attaching the definite article is not broken with vowel epenthesis 

between the stem and the prefix. The repair mechanism to prevent the CCC cluster 

from surfacing word initially is to add a prosthetic syllable before the CCC cluster at 

the phrase level. In the following, CCC clusters created at the right edge of the word 

will be discussed in detail. 

     At the word level, attaching a consonant initial suffix to a word ending with a 

complex coda creates three consonant clusters at the right edge of the stem, which 

motivates vowel insertion, as in /ɡalbu-hum/ ‘their heart’. The suffixes attached at the 
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word level are object and possessive ones. Also, this CCC cluster can be created by 

adding two suffixes. After attaching a subject suffix, which takes place at the stem 

level, to a consonant final word, as in /katab-t/ ‘I wrote’, a three consonant cluster is 

created by attaching a consonant initial object suffix, as in /katab-tu-hum/ ‘I wrote 

them’. This cluster is not tolerated, and it is broken by means of vowel epenthesis. 

However, vowel epenthesis triggered at the word level is different from the ones that 

take place at the stem and phrase levels.  

(127) Word level: /ʔahl-ah/ ‘his family’ 

Input: ʔahl-ah *CCC DEP-V 

a. ʔahilah  !* 

b. ☞ʔahlah   

     As mentioned, attaching a vowel initial suffix at the word level bleeds the 

environment for vowel epenthesis. At the word level, when the attached suffix is a 

vowel initial one, the second consonant in the cluster will be resyllabified to fill the 

onset position under the influence of the constraint ONSET. 

     Now, I will look at the CCC clusters that are created at the right edge of the word 

by adding suffixes at the word level in order to be able to compare them to what 

takes place at the left edge of words when prefixes are attached creating CCC 

clusters. 
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(128) Word level: /ʔahlaha/ ‘her family’ 

Input: ʔahl-ha *CCC DEP-V 

a. ʔahlha *!  

b. ☞ʔahlaha  * 

     In the previous tableau, candidate (b) is the winner candidate because the vowel 

/a/ is inserted to break the three-consonant cluster. It is noticed that *CCC is more 

problematic at the word level than at the phrase level. 

(129) Word level: /ɡalbuhum/ ‘their heart’ 

Input: ɡalb-hum *CCC DEP-V SON-SEQ 

a. ɡalbhum *!  * 

b. ☞ ɡalbuhum  *  

     As established, a complex coda with rising sonority is tolerated at the word level. 

No vowel insertion is triggered at the word level to satisfy SON-SEQ, which means 

this is ranked lower than DEP-V. However, epenthesis takes place at the word level 

to satisfy the markedness constraint *CCC. From (129), it is seen that a three 

consonant cluster created at the word level is repaired even if the complex coda in 

the stem is a permissible one, as in /ɡalbu-hum/, which is different to what happens 

with such a cluster at the phrase level. 
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     When comparing a falling sonority complex coda in a CCC cluster at the word 

level with one at the phrase level, we find that if the coda has falling sonority 

preceding a consonant initial word, then three consonants across word boundaries 

CC#C are tolerated, as in /ɡalb#saalim/ ‘Saalim’s heart’. However, in other dialects, 

such as Egyptian Arabic, this CCC cluster is treated like the CCC cluster within a 

word. Egyptian Arabic was classified as an onset dialect because the epenthetic 

vowel is always inserted to the right of the stray consonant, as in /katabti#dars/ ‘I 

wrote a lesson’ (Broselow, 1976; Mahfoudhi, 2005). In AA, /katabt#dars/ ‘I wrote a 

lesson’ surfaces with a CCC cluster across word boundaries. 

 (130) Word level: /ʔahlaha/ ‘her family’ 

Input: ʔahl-ha *CCC DEP-V SON-SEQ 

a. L ʔahal-ha  *  

b. ʔahl-ha *!  * 

c. ☞ʔahla-ha  *  

     In the previous tableau, candidate (b) violates the *CCC constraint by keeping the 

three-consonant cluster, which is not allowed at the word level. It also violates 

SON-SEQ because the complex coda in /ʔahl/ has rising sonority. However, it was 

established above that no vowel insertion at the word level is motivated when there is 

an impermissible complex coda. Therefore, the insertion in (130) is not triggered to 

satisfy SON-SEQ. 
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(131) Word level ranking:  DEP-V >> SON-SEQ 

But three consonant clusters are not tolerated at the word level, and this is what rules 

out candidate (b) in the previous tableau.  

(132) Word level ranking: *CCC >> DEP-V  

Combining the rankings in (131) and (132) gives the ranking in (133). 

(133) Word level ranking: *CCC >> DEP-V >> SON-SEQ 

     Both candidate (a) and candidate (c) in tableau (130) attempt to repair the problem 

by vowel insertion, but the position of the epenthetic vowel in the wrong winner (a) 

is not correct at the word level.71 

     It is noticed that the epenthetic vowel at the word level is either inserted to the 

right of the stray (middle) consonant, as in /ɡalbuhum/ ‘their heart’, or to the left of 

it, as in /tuktub/ ‘she is writing’. This can be problematic to Kiparsky’s model 

(2003b) because AA is exhibiting the epenthesis characteristics of both CV and VC 

dialects. 

     Instead of referring to the onset and coda dialect analysis, I will use different 

ANCHOR constraints and CONTIGUITY to guide the position of the inserted 

vowel. In the following, I will show that a Stratal OT framework can help in directing 

the position of the epenthetic vowel without referring to the dialect type. I will use 

the constraints R-ANCHOR and CONTIGUITY. 

 

71 Candidate (a) is valid in some Gulf Arabic dialects. 
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(134) Word level: /ʔahlaha/ ‘her family’ 

Input: ʔahl-ha CONTIGUITY R-ANCHOR  

a. ☞ʔahla-ha  * 

b. ʔahal-ha *!  

     To ensure that the vowel is inserted outside the stem, the constraint CONTIGUITY 

should outrank R-ANCHOR. In (134), the winner candidate (a) satisfies 

CONTIGUITY by inserting the vowel outside the stem, which keeps the contiguity 

of the segments in the stem intact. The loser candidate (b) satisfies R-ANCHOR but 

it loses because it inserts the vowel inside the stem, which violates CONTIGUITY 

that is ranked higher than R-ANCHOR at the word level. 

(135) Word level ranking: CONTIGUITY-IO >> R-ANCHOR 

(136) Word level: /ʔahlaha/ ‘her family’ 

Input: ʔahl-ha *CCC CONTIGUITY R-ANCHOR 

a. ☞ʔahla-ha   * 

b. ʔahal-ha  *!  

c. ʔahl-ha *!   

     The constraints *CCC and CONTIGUITY are never violated at the word level, 

which makes it difficult to establish a ranking between them. On the other hand, 
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R-ANCHOR is violated by the winner candidate (a) because the epenthetic vowel /a/ 

is added to the right edge of the stem, which violates R-ANCHOR and ranks it lower 

than *CCC and CONTIGUITY. 

(137) Word level ranking: *CCC, CONTIGUITY >> R-ANCHOR 

(138) Word level: /ʔahlaha/ ‘her family’ 

Input: ʔahl-ha *CCC CONTIGUITY R-ANCHOR DEP-V 

a. ☞ʔahla-ha   * * 

b. ʔahil-ha  *!  * 

c. ʔahal-ha  *!  * 

d. ʔahl-ha *!    

     DEP-V, like R-ANCHOR, is always violated by the winner candidate to repair 

three consonant clusters at the word level. This gives the ranking in (139), which helps 

in deciding on the motivation and the position of the epenthetic vowel. 

(139) Word level ranking: *CCC, CONTIGUITY >> R-ANCHOR >> DEP-V 

     It was discussed above that at the left edge of the word, CONTIGUITY is also 

ranked higher than L-ANCHOR at the word level to force the insertion outside the 

stem in the case of initial three consonant clusters, as in /tu-ktub/ ‘she is writing’. It 

was also discussed above that DEP-V is more violated by winner candidates than both 

L-ANCHOR and R-ANCHOR. This gives the ranking in (140). 
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(140) Word level ranking: *CCC, CONTIGUITY >> R-ANCHOR, L-ANCHOR >> 

DEP-V 

     Having discussed the position of the epenthetic vowel at the word level, we can now 

look at its quality. I will compare the quality of the epenthetic vowel that is added at 

the phrase level to break impermissible complex codas and consonant clusters across 

word boundaries with the quality of vowels that are triggered after adding suffixes at 

the word level. 

     As mentioned, to prevent a CCC cluster that is created at the left edge of the word, 

the epenthetic vowel harmonizes with the following vowel. The same applies to the 

CCC cluster created after attaching a suffix. The inserted vowel will harmonize with 

the following vowel (the vowel in the suffix), as in /ʔaklu-hum/ ‘their food’. The 

constraint that will help in choosing the correct vowel quality is V-HARMONY, and 

it should outrank other detailed DEP constraints, such as DEP(i), DEP(a), and DEP(u).  

 (141) Word level: /ʔahluhum/ ‘their family’ 

Input: ʔahl-hum V-HARMONY DEP(i) DEP(a) DEP (u) DEP-V 

a. ☞ʔahluhum    * * 

b. ʔahlihum *! *   * 

c. ʔahlahum *!   * * 

     V-HARMONY is not violated by the winner candidate (a) in (141). The other 

candidates (b) and (c) are ruled out for inserting vowels that do not harmonize with 
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the ones in the suffixes.  

(142) Word level ranking: V-HARMONY >> DEP(i), DEP(a), DEP(u) >> DEP-V 

     The constraint V-HARMONY does not play any role in deciding the quality of the 

epenthetic vowel at the phrase level, but it is important at the word level to help in 

choosing the quality. It is important to state that V-HARMONY is concerned with 

harmony between vowels, unlike the case of vowel-consonant harmony found in 

Makkan Arabic where the quality of the consonants in the cluster have an effect on 

the quality of the epenthetic vowel (Kabrah, 2004).  

(143) Word level: /ʔahlu-hum/ ‘their family’ 

 

Input: ʔahl-hum *C
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a. ☞ʔah.lu.hum    *   * * 

b. ʔa.hil.hum  *! *  *   * 

c. ʔa.hal.hum  *! *   *  * 

d. ʔah.li.hum   *! * *   * 

e. ʔa.hul.hum  *!     * * 

f. ʔahlhum *!        
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     In the previous tableau, candidates (b), (c) and (d) are violating V-HARMONY 

because the epenthetic vowels are not harmonizing with the vowels in the suffixes. 

The difference between candidate (d) and the winner candidate (a) is the fact that there 

is a violation of V-HARMONY and DEP(i) in (d), which results in ruling this 

candidate out.  

     Candidates (b), (c), and (e) incurred violation marks for inserting vowels inside the 

stems, which violates the contiguity of segments in the stem. Candidate (f) lost for 

violating *CCC because it has a three consonant cluster word medially.  

     V-HARMONY is never violated at the word level, which means it is ranked higher 

than R-ANCHOR and all the different DEP constraints because they are all violated 

to satisfy *CCC.  

(144) Word level ranking: *CCC, CONTIGUITY, V-HARMONY >> R-ANCHOR >> 

DEP(i), DEP(a), DEP(u) >> DEP-V 

     By merging the ranking in (144) with the ranking in (76) provided in the left edge 

of the word section, we have the ranking in (145). 

(145) Word level ranking: *CCC, CONTIGUITY, V-HARMONY >> L-ANCHOR, 

R-ANCHOR >> DEP(i), DEP(a), DEP(u) >>  DEP-V 

     L-ANCHOR and R-ANCHOR have the same ranking at the word level; however, 

it is better to deal with them as two separate constraints instead of putting them both 

under the umbrella of the general ANCHOR constraint. The reason for keeping them 

separate is that at the phrase level, R-ANCHOR has to be ranked higher than 
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CONTIGUITY to force the insertion inside the stem, as in /ʔakil/ ‘food’. On the other 

hand, L-ANCHOR is ranked lower than CONTIGUITY to allow the insertion at the 

left edge to be outside the stem, as in /ʔiʤlis/ ‘sit! m.s’. 

     We have also established that DEP-V is ranked higher than SON-SEQ, 

*COMPLEX-CODA, and *COMPLEX-ONSET at the word level because 

impermissible codas and complex onsets are not repaired here. This gives the ranking 

in (146). 

 (146) Word level ranking: *CCC, CONTIGUITY,  V-HARMONY >> L-ANCHOR, 

R-ANCHOR >> DEP(i), DEP(a), DEP(u) >> DEP-V >> SON-SEQ, 

*COMPLEX-CODA, *COMPLEX-ONSET 

5.4.4.3. Consonant clusters at the phrase level 

     A three consonant cluster is found across word boundaries either when a word 

ending with a complex coda is followed with a simple onset initial word (CC#C) or 

when a consonant final word meets a word with a complex onset (C#CC). Both CC#C 

and C#CC clusters can be repaired with vowel insertion. However, not all CCC clusters 

across word boundaries are repaired with epenthesis.  

 (147) CCC cluster combinations across word boundaries 

a. Stems with a complex coda followed with a word with a simple onset (CC#C) 

as in /ʔahil#nuurah/ ‘Norah’s family’ (which has a rising sonority complex 

coda) and /ɡalb#nuurah/ ‘Norah’s heart’ (which has a falling sonority complex 

coda). 
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b. Stems with a simple coda and a consonantal suffix attached, followed with a 

word with a simple onset (C-C#C), as in /katab-t#saarah/ ‘I wrote Sarah’. 

c. Stems with a complex onset preceded with a word with a simple coda (C#CC), 

as in /ɡaal#imʃaari/ ‘Mshaari said’. 

d. Stems with a simple onset and a consonantal prefix attached, preceded with a 

word with a simple coda (C#C-C), as in /ɡaal#in-ʃuuf/ ‘he said we are seeing’. 

     It is important to mention that in (a), the complex coda could be either a permissible 

one (with a falling sonority complex coda) or an impermissible one (with a rising 

sonority complex coda), while in (b), the complex coda is always permissible because 

the suffix that creates the complex coda is always -t, which is low in sonority and does 

not create a rising sonority coda. 

     I will start by looking at the combination of a complex coda followed by a simple 

onset. By trying different CC#C combinations in (a) and (b) in (147), it is realized that 

insertion only takes place when the coda has rising sonority. Therefore, it can be 

established that resyllabification is not the answer to avoid the rising sonority coda 

problem when the following word starts with a consonant. 

     When looking at the position of the epenthetic vowel across word boundaries, it is 

realized that CC#C clusters with rising sonority complex codas are broken up as 

CVC#C, as in /ʔakil#saarah/ ‘Sarah’s food’. Resyllabification takes place when the 

following word is a vowel initial one to break the coda cluster with rising sonority, as 

in /ʔakl#ibtisaam/ ‘Ibtisaam’s food’. This indicates that /i/, in /ʔakil/, is inserted at the 

phrase level after deciding if it is needed or not. Having a vowel initial succeeding word 

bleeds the environment for vowel insertion in /ʔakil/.  
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     When comparing CC#C with C#CC clusters, it is observed that the CC#C consonant 

cluster in the phrase /ʔakkal-t#saarah/ ‘I fed Sarah’ is tolerated because the coda cluster 

has falling sonority. On the other hand, in C#CC clusters with complex onsets, 

epenthesis always take place. As established above, at the left edge of the word, the 

vowel will not violate CONTIGUITY, and it is inserted at the left edge of the complex 

onset C#VCC, as in /ɡaal#imʃaari/ ‘Mshaari said’ and /ʃaal#imħammad/ ‘he carried 

Mohammed’. 

     It can be concluded that the constraint *CCC is not ranked high enough at the phrase 

level to trigger vowel insertion across word boundaries because some CCC clusters are 

tolerated. As mentioned above, a three consonant cluster within a word, which is 

created by adding the definite article at the phrase level, is allowed. 

(148) Phrase level: /ɡalb#saarah/ ‘Sarah’a heart’ 

 

Input: 

ɡalb#saarah 
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a. ☞ɡalb#saarah       * 

b. ɡalib#saarah    *!  *  

c. ɡalbi#saarah   *!   *  
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     The winner candidate (a) in (148) has a complex coda, but it does not violate either 

SON-SEQ or *COMPLEX-ONSET, so there is no need for vowel insertion. In 

addition, because *CCC is ranked lower than DEP-V at the phrase level, no vowel 

epenthesis is needed to break the CCC cluster. However, this consonant cluster is 

impermissible at the word level and it would have been broken by vowel epenthesis. 

     DEP-V is ranked lower than R-ANCHOR, CONTIGUITY, and L-ANCHOR 

because it is violated by different winner candidates to satisfy them at the phrase level. 

DEP-V is violated but L-ANCHOR is satisfied in /ʔilkbaar/ ‘the big ones’. DEP-V and 

CONTIGUITY are violated by the epenthesis in /ʔakil/ ‘food’, and this epenthesis 

shows that R-ANCHOR is ranked higher than CONTIGUITY because epenthesis 

violates CONTIGUITY to satisfy R-ANCHOR. DEP-V is ranked higher than *CCC 

because no epenthesis is triggered to violate a CCC cluster at the phrase level unless it 

has a rising sonority coda or a complex onset across word boundaries. 

(149) Phrase level ranking: SON-SEQ, *COMPLEX-ONSET, R-ANCHOR >> 

CONTIGUITY >> L-ANCHOR >> DEP-V >> *CCC 

     The ranking in (149) ensures that if there is no violation of SON-SEQ or 

*COMPLEX-ONSET, then no vowel insertion takes place. In addition, ranking *CCC 

lower than DEP-V prevents vowel insertion if there is a CCC cluster at the phrase level. 
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(150) Phrase level: /ʔahil#saarah/ ‘Sarah’s family’ 

 

Input: ʔahl#saarah 
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a. ʔahl#saarah *!      * 

b. ☞ʔahil#saarah    *  *  

c. ʔahli#saarah   *!   *  

     In the previous tableau, the complex coda is not permissible because of the rising 

sonority. However, resyllabification to repair this cluster is prohibited because it will 

cause a complex onset, which violates *COMPLEX-ONSET. The vowel in this case is 

needed to break the impermissible coda cluster, not the three consonant cluster because 

it is not problematic at the phrase level if it contains a permissible complex coda, as in 

/ɡalb#saarah/ ‘Sarah’s heart’. As seen in (150), in order to satisfy SON-SEQ, instead 

of violating R-ANCHOR by inserting the vowel between the two words as in candidate 

(c), CONTIGUITY is violated by inserting the epenthetic vowel inside the stem to 

break the complex coda with rising sonority by the winner candidate (b).  
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(151) Phrase level: /ɡaal#imʃaari/ ‘Mshaari said’ 

 

Input: ɡaal#mʃaari 
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a. ɡaal#mʃaa.ri *! *     * 

b. ☞ɡaal#imʃaari     * *  

c. ɡaal#miʃaari    *!  *  

     As mentioned, in /ɡalb#saarah/ ‘Sarah’s heart’, no vowel insertion is needed to 

break the CCC cluster, which ranks *CCC below DEP-V. However, the constraint 

*COMPLEX-ONSET is needed to eliminate the occurrence of a complex onset. In 

(151), L-ANCHOR is violated by the winner candidate (b) to satisfy 

*COMPLEX-ONSET and CONTIGUITY by inserting the vowel outside the stem. 

Since the vowel in the previous tableau is inserted to satisfy *COMPLEX-ONSET, this 

ranks DEP-V lower than *COMPLEX-ONSET. Moreover, candidate (a) violates 

SON-SEQ because it has a falling sonority complex onset. 

     Not only are three consonant clusters found across word boundaries, but also four 

consonant ones. In the following, the focus will be on what makes four consonant 

clusters different from three consonant ones across word boundaries at the phrase level. 

Four consonant clusters are created at the phrase level when a word with a complex 
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coda precedes a word with a complex onset. The complex coda and the complex onset 

can be either part of the stem or derived by attaching prefixes and suffixes. A four 

consonant cluster can have different combinations, as seen in (152). 

(152) Four consonant cluster combinations across word boundaries 

a. Stems with a complex coda and a complex onset, as in /ʔakl#imħammad/ 

‘Mohammed’s food’ and /kalb#iħraasah/ ‘a guard dog’. 

b. A complex coda created by adding a suffix followed with a stem that has a 

complex onset, as in /katab-t#imħammad/ ‘I wrote Mohammed’. 

c. A complex onset created by adding a prefix preceded with a stem that has a 

complex coda, as in /ɡabl#in-ʃuuf/ ‘before we see’ and /ʕadl#il-ɡaaðˤi/ ‘the 

judge’s justice’. 

d. A complex coda created by adding a suffix and a complex onset created by 

adding a prefix, as in /ɡul-t#in-ʃuuf/ ‘I said we are seeing’. 

     In the case of /kalb#iħraasah/ ‘a guard dog’, the stem /kalb/ ‘dog’ ends with a falling 

sonority complex coda, which does not trigger vowel epenthesis on its own. However, 

in the case of /ʔakl#imħammad/, which has a stem with a rising sonority complex coda, 

/ʔakl/, it is noticed that the epenthetic vowel is inserted between the two words and not 

inside the stem to break the complex coda with rising sonority. Unlike three consonant 

clusters where the rising sonority coda would have been broken by epenthesis, as in 

/ʔakil#saarah/ ‘Sarah’s food’, in four consonant clusters, the insertion does not violate 

CONTIGUITY to break the coda cluster with rising sonority.  

     From (152), it is noticed that, whether with a permissible or impermissible coda, 

four consonant clusters have to be broken at the phrase level. In addition, in all cases, 



chapter five   

203 

derived and non-derived clusters in a four consonant cluster behave similarly, so they 

will have the same analysis. The epenthetic vowel /i/ must have been inserted at the 

phrase level because this is the default vowel to be inserted at this level, and in this 

case, the vowel is always inserted between the two words.  

     From the examples in (152), we can see that CONTIGUITY is not violated while 

L-ANCHOR is violated by the winner candidates by having the vowel inserted between 

the two words CC#VCC. This insertion must have been triggered to satisfy 

*COMPLEX-ONSET. If we rank CONTIGUITY higher than L-ANCHOR, we ensure 

that L-ANCHOR is violated by inserting the vowel at the left edge of the second word 

and satisfy CONTIGUITY of the first word. 

(153) Phrase level: /ʔakl#imħammad/ ‘Mohammed’s food’ 

Input:  

ʔakl#mħammad 
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a. ʔakl#mħammad *!* *     * 

b. ☞ʔakl#imħammad     * *  

c. ʔakil#mħammad *! *  *  * * 

d. ʔakil#imħammad    *! * **  

e. ʔakil#miħammad    *!*  **  

f. ʔakl#miħammad *!   *  * * 
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     In the previous tableau, candidate (a), although satisfying R-ANCHOR, 

CONTIGUITY, L-ANCHOR, and DEP-V, is ruled out because it violates the 

constraints SON-SEQ and *COMPLEX-ONSET. 

     Insertion in the winner candidate (b) satisfies the constraints SON-SEQ, 

CONTIGUITY, and R-ANCHOR, but L-ANCHOR is violated. By inserting one vowel 

between the words to satisfy *COMPLEX-ONSET, and by resyllabifying the 

consonant /l/ to fill the onset position, SON-SEQ and ONSET are satisfied as well. 

     If CONTIGUITY were to be violated and R-ANCHOR and L-ANCHOR were 

satisfied, the insertion could be CVC#CC as in candidate (c), */ʔakil#mħammad/, 

because SON-SEQ would force this epenthesis to avoid the rising sonority coda. 

However, this epenthesis does not solve the *COMPLEX-ONSET problem. Also, 

SON-SEQ is violated by the falling sonority complex onset.  On the other hand, 

satisfying R-ANCHOR and L-ANCHOR and violating CONTIGUITY to have the 

output (f), */ʔakl#miħammad/, would satisfy *COMPLEX-ONSET, but violate 

SON-SEQ.  

     Another possible insertion is CVC#VCC and the result would be candidate (d), 

*/ʔakil#imħammad/, with two epenthetic vowels. The first vowel is inserted to break 

the rising sonority coda cluster in /ʔakl/, and the second is needed to eliminate the 

complex onset in /mħammad/. This solution is not economic, which makes the option 

of inserting one vowel more appealing because it is killing two birds with one stone. 

Candidate (d), */ʔakil#imħammad/, violates CONTIGUITY and L-ANCHOR, which 

makes it a losing candidate. Similarly, inserting two vowels inside the stems, as in (e), 

*/ʔakil#miħammad/, violates CONTIGUITY twice, which rules out this candidate. 
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(154) Phrase level ranking: ONSET, SON-SEQ, *COMPLEX-ONSET, R-ANCHOR 

>> CONTIGUITY >> L-ANCHOR >> DEP-V >> *CCC  

     MAX-C must be ranked higher than DEP-V to trigger vowel insertion instead of 

consonant deletion to repair this type of cluster. The same ranking in (154) works with 

permissible complex codas in a CC#CC cluster as in (155). The winner candidate (b) 

in (155) incurred the least vital violations by violating L-ANCHOR and DEP-V only. 

(155) Phrase level: /ɡalb#imʃaari/ ‘Mshari’s heart’ 

Input:  

ɡalb#mʃaari 
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a. ɡalb#mʃaari *! *     * 

b. ☞ɡalb#imʃaari     * *  

c. ɡalib#mʃaar *! *  *  * * 

d. ɡalib#imʃaari    *! * **  

e. ɡalib#miʃaari    *!*  **  

f. ɡalb#miʃaari    *!  * * 
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5.5. Conclusion  

     Vowel epenthesis is always triggered to repair impermissible consonant clusters at 

different levels. At each level, the position and quality of the epenthetic vowels are 

guided by the same set of constraints with different rankings at each level. 

     At the stem level, vowel epenthesis is triggered by a final CCC cluster when a 

consonant initial suffix is attached to a doubled verb causing a three consonant cluster. 

The epenthetic vowel is /ee/, and it satisfies a constraint that forces vowel lengthening 

before suffixes at the stem level (as explained in the following chapter). 

     At the word level, a three consonant cluster emerges from attaching prefixes and 

suffixes. At the left edge of the word, attaching a prefix can cause a CCC cluster that 

is repaired by inserting a vowel between the stem and prefix. Also, at the right edge of 

the word, one or two suffixes can cause a CCC cluster, and this cluster is repaired by 

inserting a vowel outside the stem. CONTIGUITY is ranked high at the word level 

because no epenthesis takes place inside the stem.  

     At the phrase level, a complex coda with rising sonority is repaired by inserting the 

vowel /i/ inside the stem, which violates CONTIGUITY but satisfies R-ANCHOR. 

Three consonant clusters are repaired across word boundaries only when the second 

word starts with a complex onset. Moreover, an initial CCC cluster that is created by 

adding a prefix at the phrase level is repaired by inserting the vowel to the left edge of 

the prefix leaving the CCC cluster word medially.  
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     Vowel quality is one of the factors that helps in deciding the level at which the 

vowel is inserted at. At the word level, vowel epenthesis always harmonizes with the 

nearest vowel to the right. While at the phrase level, the default epenthetic vowel is /i/. 

     In this chapter, it was explained that what might appear as a case of vowel deletion 

is just a situation of delaying vowel insertion. If there is no following word or if no 

suffix is attached, then the vowel /i/ is inserted inside a stem that has a rising sonority 

complex coda, which violates CONTIGUITY but satisfies R-ANCHOR. 
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Chapter 6. Vowel lengthening and 

vowel shortening 

6.1. Introduction  

     After discussing vowel insertion in chapter 5, in this chapter, the focus is shifted 

onto two contrasting processes, one of which is vowel lengthening and the other is 

vowel shortening. The motivation for vowel lengthening and vowel shortening will be 

examined to see what these processes have in common. They will be compared to each 

other to identify which level they take place at. In addition, the changes in vowel quality 

after lengthening and shortening will be considered.  

     It is observed that final vowel lengthening process takes place in AA, and as will be 

discussed below (in section 6.2), the final vowel in AA is short, but it is lengthened 

after attaching consonant initial suffixes. However, some linguists have suggested that 

this vowel is already long word finally in the underlying form, and it is shortened when 

no suffix is attached. 

     The other process, namely vowel shortening, is a common one that takes place in 

different Arabic dialects, and it will be proposed (in section 6.3) that many dialects can 

have different motivations for this process. In addition, the frequency of occurrence of 

the vowel shortening process differs from one dialect to another.  
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6.2. Vowel lengthening 

     In this section, the focus will be on the motivation for final vowel lengthening in 

AA. This process is triggered by phonology-morphology interaction in AA caused by 

attaching suffixes to vowel final hosts (the host can be either a stem or a suffix).72 A 

Stratal OT analysis will be put to work to assess if it can account for the difference in 

final vowel length and explain the process the final vowel undergoes in a pre-suffixal 

position. 

6.2.1. Final vowel length  

     Different views have been proposed concerning the length of this final vowel in 

different Arabic dialects to decide if it is a case of lengthening of an underlyingly short 

vowel in pre-suffixal contexts or a situation of a long vowel in the underlying form that 

is shortened when no suffix is attached. It will also be considered if there are two 

different forms with different vowel lengths, where the short one is allowed word 

finally, while the long one is allowed after attaching a suffix. 

     McCarthy (2005) discussed different views about the nature of this final vowel. 

According to him, all varieties of colloquial Arabic have the alternation of long vs. 

short vowels word finally and when a suffix is attached. By that he means that if a 

suffix is attached to a stem ending with a vowel, this vowel surfaces as a long one, and 

when no suffix is attached, this final vowel surfaces as a short one. There are two 

 

72 Most literature focused on vowel final stems, and not much attention was given to suffixes although 
they go through the same vowel lengthening process the stems go through. 
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different approaches to explain this phenomenon. The first school of thought suggests 

that the underlying vowel is short, and this short vowel undergoes lengthening 

processes. The supporters of this view include Abdel-Massih, Abdel-Malek, and 

Badawi (1979), Broselow (1976), and Watson (2002) on Cairene; Bohas (1978) on 

Damascene; Abdul-Karim (1980), Brame (1971), and Haddad (1984b) on Lebanese 

and Palestinian; and Hamid (1984) on Sudanese. On the contrary, the other school of 

thought suggests that the vowel is underlyingly long, but it is shortened word finally. 

This approach is adopted by Abdo (1969) and Abu-Salim (1982) on Lebanese and 

Palestinian; Abu-Mansour (1987) on Makkan; Glover (1988) on Omani; and McCarthy 

(2005) on colloquial Arabic. 

     McCarthy (2005, p. 18) suggested that if a vowel appears short word finally and 

long with suffixation, then it is a long vowel underlyingly. He proposed that this 

indetermination concerning the nature of the underlying vowel can be explained via an 

OT framework in terms of the Richness of the Base principle and by using a set of 

constraints called CON. McCarthy (2005) chose to work with an O/O Correspondence 

framework, and he added that the OT framework cannot account for having two 

candidates as an input; so according to him, the input had a final long vowel. McCarthy 

(2005, p. 18) concluded that the Richness of the Base (RoB) principle with the 

universality of CON can lead to the conclusion that a stem-final vowel is underlyingly 

long in the alternation /ʔabu/ ‘father’ ~ /ʔabuuk/ ’your m.s. father’.  

     McCarthy (2005) does not support the final vowel lengthening suggestion because, 

according to him, language typology does not support the markedness constraint 

needed to favour the long vowel before suffixes. He proposed a strange scenario where 

the final short vowels are deleted and the long vowels are kept. However, for the most 
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part of his analysis, he did not provide real examples to prove that this really takes 

place in Arabic. He just used dummy words that I am not aware of in any Arabic dialect, 

and the fact that he based his analysis on hypothetical examples to show that there are 

short vowels that get deleted, as in the case of takaba that surfaces as takab or takabna, 

weakens the analysis (McCarthy, 2005, p. 21).73 

     Another problem with McCarthy’s analysis (2005) is that he did not take into 

consideration the nature of the attached suffix (if it is vowel or consonant initial). This 

piece of information is important because attaching different suffixes can either cause 

different phonological processes or cause nothing at all.  

     On the other hand, Watson (2002, p. 137) suggests that this is a vowel lengthening 

process by providing examples from Cairene Arabic where final vowel lengthening is 

realized when a consonant initial subject suffix is attached to a final weak verb as in 

/nisi/ ‘forgot’ that surfaces as /nisii-t/ ‘you forgot’. 74  According to Watson, the 

motivation for this lengthening is to make the pre-suffix form bimoraic.  

     Moreover, Watson (2002, pp. 144, 201) suggests that the stem-final vowel in these 

final-weak verbs is short in Cairene Arabic but it is long in San’ani Arabic. The reason 

for her suggestion is the fact that in San’ani Arabic, the pre-suffix vowel is always long, 

but in Cairene Arabic, there is a variation in vowel length in the pre-suffix final vowel. 

However, in some of the examples she provided from Cairene Arabic, final vowels 

 

73 McCarthy (2005) did not provide the source or meaning of these words. 
74 Final weak verbs that end with vowels, such as /nasa/ ‘he forgot’, are derived from defective roots 
where the final segment in the root is a glide, as in n-s-j. 
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were lengthened when followed by a prepositional phrase, /ɡajbaalu/ ‘having brought 

f.s. to him’, or demonstrative pronoun, /is-sanaa di/ ‘this year’ (Watson, 2002, p. 202). 

The fact that they are long across word boundaries, as in /is-sanaa di/ ‘this year’, can 

be an indication that these are long vowels in the underlying form. Although we should 

not forget that both words, /ɡajbaa/ and /sanaa/, end with a feminine marker, so the 

long vowel is not in a final position in the underlying form in these examples. However, 

the feminine marker -ah is a vowel initial one and should not have triggered vowel 

lengthening in the first place. Watson did not explain what happens to the feminine 

marker in this case, and whether it has been deleted before or after the lengthening or 

whether it triggers the vowel lengthening or not.  

     Abdel-Massih et al. (1979) are among those who suggested that it is a vowel 

lengthening process, which is in line with what is suggested in this study; however, 

there are a few points in their analysis I do not fully agree with. According to them 

(1979, p. 323), in Egyptian Arabic, final short vowels are lengthened when followed 

by a suffix “consisting” or starting with a consonant.75  However, the lengthening 

process takes place only when the suffix is a consonant initial one, and not when it 

consists of a consonant. In addition, Abdel-Massih et al. (1979, p. 323) mentioned some 

exceptions to this vowel lengthening process, such as the case of attaching the 

pronominal suffix -na to feminine singular nouns, where the final vowel /a/ surfaces as 

/it/; e.g. /madrasa/ ‘school’ becomes /madrasitna/ ‘our school’. However, they failed to 

 

75 In their argument, Abdel-Massih et al. (1979, p. 323) used /fiik/ ‘in you’ as an example; however, this 
word consists of the preposition /fi/ ‘in’ with a vowel initial suffix. It is more appealing to suggest that 
the long vowel in /fi-ik/ is a combination of two vowels. 
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mention that the word /madrasa/ ‘school’ is a feminine noun that ends with a feminine 

marker (the /h/ in the feminine marker in Arabic is turned to /t/ when a suffix is attached 

in the genitive construction).76 The word /madrasa/ is not a vowel final word originally; 

therefore, no lengthening is expected in this word. Furthermore, they mentioned the 

preposition /ʕala/ ‘on’ with pronominal suffixes (that show preposition) as an exception 

to the lengthening rule, yet they used the example /ʕaleena/ ‘on us’, which apparently 

surfaces with a long vowel after attaching the suffix -na.  

     In AA, the pre-suffix vowel is always long, but this final vowel never surfaces as 

long without the existence of a suffix. Subsequently, when this final vowel is followed 

by another word, this vowel still surfaces as short, and this is an indication that it was 

a short vowel to start with. For example, the final vowel /i/ is not lengthened when 

followed with another word, as in /jirmi#traab/ ‘he is throwing dirt’ (with a following 

complex onset) or /jirmi#ɡalam/ ‘he is throwing a pen’ (with a following simple onset), 

but /i/ is lengthened after attaching a suffix as in /jirmii-hum/ ‘he throws them’.  

     I did not come across any piece of evidence supporting the suggestion that the 

underlying final vowel is long in AA. Attaching a suffix will force vowel lengthening, 

and these final vowels will remain short across word boundaries. Not having the long 

vowel surfacing across word boundaries confirms that it is not long in the underlying 

form. If it were long in the underlying form, then it would have surfaced long across 

 

76 Genitive construction refers to construct state construction and the possessive. 
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word boundaries, even if it might have caused problems that would have had to have 

been repaired. 

     In AA, there are some long vowels realized across word boundaries in some cases, 

as in the functional words /laa/ in /laa#tɡuul/ ‘do m.s. not say!’ and /maa/, as in 

/maa#ɡult/ ‘I did not say’. The negation morphemes /maa/ and /laa/ are not allowed to 

surface as long vowels utterance finally; /maa/ is a negation particle, and it is not used 

utterance finally because it has to be followed by a verb. It is important to mention that 

/maa/ is not lengthened because it is followed with a verb because having a verb after 

a vowel final morpheme does not trigger vowel lengthening in AA. Only attaching 

suffixes triggers vowel lengthening. When comparing AA to Cairene Arabic, it is 

noticed that the vowel is short in /ma/ across word boundaries in Cairene Arabic, as in 

/ma ʃafuhuu-ʃ/ ‘they did not see him’ (Watson, 2002, p. 203), which indicates that it is 

a short vowel in the underlying form. 

     It will be discussed below that attaching a vowel initial suffix, such as the third 

person singular feminine subject suffix -at, to a vowel final verb, like /rama/ ‘threw’, 

does not cause final vowel lengthening, and the output surfaces with a short vowel, as 

in /ramat/ ‘she threw’. This supports the suggestion that the final vowel is short in the 

underlying form because if it were long in the underlying form, then the surface form 

would have been *ramaat. 

     It was proposed that there is a constraint on the pre-suffix vowel weight. This 

negative constraint (suggested by Watson (2002)) ensures that a monomoraic vowel, 

which can exist word finally, is no longer monomoraic after attaching a suffix. 
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(1) Constraint on the pre-suffixal vowel weight (Watson, 2002, p. 202) 

    * 
    σ  
     

    μ / SUFFIX  

     To repair the violation of the constraint in (1), the short vowel is lengthened by 

carrying another mora, so this vowel lengthening is realized by mora reduplication, as 

in (2). 

(2) Pre-suffix lengthening in CA (Watson, 2002, p. 202) 

    σ  

    μ  μ / SUFFIX  

    V 

     Watson (2002, p. 203) explains that this vowel lengthening process is a cyclic rule, 

and these rules are subject to the Strict Cycle Condition, which indicates that they are 

applied only in derived environments. The vowel that goes through lengthening already 

exists in the first cycle domain, but it is lengthened because of information in the 

current cycle, and this is what makes it conform to the Strict Cycle Condition.77 

     It is not only attaching consonant initial suffixes that triggers vowel lengthening in 

AA. Another motivation for vowel lengthening is compensatory lengthening, where 

 

77 The two points of the Strict Cycle Condition are being met in the vowel lengthening rule: a) reference 
to information in the representation that spans the boundary between the current and the previous cycles, 
and b) the rule applies in the previous domain but under the influence of information from the current 
cycle (Watson, 2002, p. 203). 
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the vowel is lengthened to compensate for a deleted consonant. As mentioned, this 

process is documented in other languages as well, as in Latin: kasnus → kaanus ‘grey’, 

where deleting the /s/ causes vowel lengthening (Zec, 2007, p. 175). As established in 

chapter 5, in AA, the glottal stop is not allowed if it is a part of a complex onset or a 

complex coda, and deleting it causes vowel lengthening, as in the case of *raʔs → /raas/ 

‘head’ and *tʔkul → /taakul/ ‘she is eating’. The glottal stop appears in different 

derivations of these words (as in /raʔiis/ ‘boss’ and /ʔakil/ ‘food’), which confirms the 

fact that there is a glottal stop in the underlying form. Moreover, it still surfaces in other 

dialects, as in MSA.  

     Change in final vowel length is also realized in Axininca Campa, which is an 

Arawakan language of Peru. McCarthy (2005, pp. 8–9) suggests that in Axininca 

Campa, long vowels are shortened word finally, and attaching a suffix allows this final 

vowel to surface as it is in the underlying form. If the vowel in Axininca Campa is long 

in the underlying form, as in sawoo, then it is shortened word finally, sawo ‘case’, and 

keeps its length with a suffix, as in nosawooti ‘my case’.  

     However, monosyllabic words in Axininca Campa appear with a long vowel to 

satisfy foot binarity as in mii. Moreover, words like sima appear with a short vowel 

even after adding a suffix as in nosimani ‘fish’, which indicates that this vowel is short 

in the underlying form.78 This contrast makes it easy to distinguish long vowels from 

short ones in Axininca Campa because the true nature of the vowel surfaces after 

attaching suffixes. However, this contrast is not realized in AA, and the vowels are 

 

78 For more about Axininca Campa final vowel length, see McCarthy and Prince (1993b), Payne (1981), 
and Spring (1990). 
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always short except in a pre-suffixal position, which indicates that in AA, it is a 

productive case of vowel lengthening after attaching suffixes. 

     Vowel lengthening was also suggested to take place in Hungarian as well (Siptár & 

Törkenczy, 2000), but in in this language, this lengthening affects only the low vowels 

a and e in pre-suffixal positions. Suggesting that this is a vowel lengthening and not a 

final vowel shortening process in Hungarian is supported by the fact that there are 

words with non-alternating final long vowels as in burzsoá ‘bourgeois’ and burzsoát 

‘bourgeois (acc.).79 This suggests that if the vowels were long in the underlying form 

in Hungarian, then they would surface long word finally. However, McCarthy (2005) 

was sceptical of this suggestion because of the fact that the final long á and é are not 

frequent; therefore, he suggested that there is no final length contrast.  

     McCarthy (2005) was surprised that, disregarding the evidence he provided to 

support that this is a case of final vowel shortening in Arabic, the majority of previous 

analyses agree with the pre-suffixal lengthening view. However, the fact that the 

majority of studies consider this as a vowel lengthening case indicates that this must be 

the most convincing suggestion.  

6.2.2. Vowel lengthening in AA 

      In the following, the focus will be on the morphological operations that instigate 

final vowel lengthening in AA, and because this process usually takes place at the right 

 

79 Long vowels in Hungarian have this spelling (á and é) as in alma ‘apple’, almát ‘apple (adj.)’; epe 
‘bile’, epés ‘bilious’ (McCarthy, 2005, p. 11). 
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edge of the word, the attention will be on the suffixes that trigger final vowel 

lengthening.80 In addition, since this process does not take place at the phrase level 

(across word boundaries), the focus will be on the stem and word levels. It is important 

to decide which level this final vowel lengthening process is triggered at.  

     Final vowel lengthening in AA occurs in any vowel final morpheme (including 

verbs, nouns, and suffixes). Vowel final verbs, as discussed in chapter 3, are known as 

weak defective verbs and they are ones that contain a glide as the final segment in the 

root, as in r-m-j ‘from throw’, and this glide only surfaces in related forms, as in 

/ramij-ah/ ‘a throw’. In the following, perfective, imperfective, and imperative 

paradigms of the defective verbs are provided. 

(3) Perfective aspect subject suffixes with defective verbs 

Gender  Number  1st person 2nd person 3rd person 

Masculine  
Singular  -t 

rameet 
daʕeet 

-t 
rameet 
daʕeet 

-⦰ 
rama 
daʕa 

Plural  -na 
rameena 
daʕeena 

-tu 
rameetu 
daʕeetu 

-o 
ramo 
daʕo 

Feminine  
Singular  -t 

rameet 
daʕeet 

-ti 
rameeti 
daʕeeti 

-at 
ramat 
daʕat 

Plural  -na 
rameena 
daʕeena 

-tu 
rameetu 
daʕeetu 

-o 
ramo 
daʕo 

 

80 Vowel lengthening at the left edge, which takes place after deleting the glottal stop, is detailed in 
chapter 5. 
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     The stems in the previous table are /rama/ ‘threw’ and /daʕa/ ‘summoned or preyed’. 

Defective verbs contain a glide as the third radical, i.e. the root of /rama/ is r-m-j and 

the root of /daʕa/ is d-ʕ-w. Defective verbs have a CaCa shape in the first template, and 

both r.m.j and d.ʕ.w roots surface without the glide, as in /rama/ and /daʕa/, in the 

perfective aspect when no suffixes are attached. 

     The reason for considering the glide as a part of the root is the fact that it surfaces 

in other related forms, as in /ramjah/ ‘a throw’ and /daʕwah/ ‘a prayer or an invitation’. 

The choice of glide in /ramjah/ and /daʕwah/ is random and can only be attributed and 

traced back to the root. However, to form the perfective, the form has to be CaCa, 

which means that only the first two consonants of the defective verb are used in the 

surface form, while the glide is not. 

     After attaching a consonant initial subject suffix, the final vowel in the defective 

verb, /a/, is lengthened. In addition, the final vowel is always changed to /ee/, which 

cannot be traced back to the glide in the root because it surfaces even if the glide in the 

root is /w/. Moreover, having /ee/ in the surface form cannot be attributed and tracked 

back to the root because it also surfaces with the doubled verb, as in /maddeena/ ‘we 

stretched’. On the other hand, when the attached subject suffix is a vowel initial one, 

only a short vowel surfaces, which will be explained in the analysis below.  

     For the stems /rama/ and /daʕa/, the underlying form cannot have the shapes CaCaj 

or CaCaw, respectively, because if this was the case, then a strong constraint would be 

needed to delete this glide. If a constraint were suggested to eliminate this glide, then 

it would end up deleting all final glides. This also confirms the fact that the input in 
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this case has the CaCa shape because this is the template for the first form defective 

verb.  

(4) Perfective aspect object suffixes with defective verbs 

Gender  Number  1st person 2nd person 3rd person 

Masculine  Singular  -ni 

ramaani 
daʕaani 

-ik 

ramaak 
daʕaak 

-ah 

ramaah 
daʕaah 

Plural  -na 
ramaana 

daʕaana 

-kum 
ramaakum 

daʕaakum 

-hum 
ramaahum 

daʕaahum 

Feminine  Singular  -ni 
ramaani 

daʕaani 

-iʃ 
ramaaʃ 

daʕaaʃ 

-ha 
ramaah 

daʕaah 

Plural  -na 

ramaana 
daʕaana 

-kum 

ramaakum 
daʕaakum 

-hum 

ramaahum 
daʕaahum 

     As in the case of attaching subject suffixes, final vowels are lengthened after 

attaching object suffixes as well. However, no change in vowel quality is realized when 

the attached suffix is an object one. The fact that vowel quality does not change after 

attaching consonant initial object suffixes confirms that the underlying form is CaCa 

and not CaCaj or CaCaw. Conversely, when the attached suffix is a vowel initial one, 

the surface form has a long vowel, which will be addressed in detail below. 

     When forming the perfective of a defective verb, such as /rama/, we can attach both 

subject and object suffixes, as in the case of attaching the object suffix -hum to the 

subject suffix -at in /ramathum/ ‘she threw them’, and attaching the object suffix -hum 

to the subject suffix -t in /rameethum/ ‘I threw them’. 
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(5) Imperfective aspect subject suffixes with defective verbs 

Gender  Number  1st person 2nd person 3rd person 

Masculine  
Singular  a- -⦰ t- -⦰ ji- -⦰ 

ʔarmi 
ʔadʕi 

tirmi 
tidʕi 

jirmi 
jidʕi 

Plural  n- -⦰ t- -uun ji- -uun 
nirmi 
nidʕi 

turmuun 
tudʕuun 

jirmuun 
jidʕuun 

Feminine  
Singular  a- -⦰ t- -iin t- -⦰ 

ʔarmi 
ʔadʕi 

tirmiin 
tidʕiin 

tirmi 
tidʕi 

Plural  n- -⦰ t- -uun ji- -uun 
nirmi 
nidʕi 

turmuun 
tudʕuun 

jirmuun 
jidʕuun 

     In table (5), all suffixes are vowel initial ones, and they do not cause vowel 

lengthening as in the case of consonant initial ones. In addition, epenthetic vowels are 

inserted after adding consonantal prefixes to prevent an initial CCC cluster, as in /nirmi/ 

‘we throw away’. 

(6) Imperfective aspect object suffixes with defective verbs 

Gender  Number  1st person 2nd person 3rd person 

Masculine  
Singular  -ni 

jirmiini 
jidʕiini 

-ik 
jirmiik 
jiʕiik 

-ah 
jirmiih 
jidʕiih 

Plural  -na 
jirmiina 
jidʕiina 

-kum 
jirmiikum 
jidʕiikum 

-hum 
jirmiihum 
jidʕiihum 

Feminine  
Singular  -ni 

jirmiini 
jidʕiini 

-iʃ 
jirmiiʃ 
jidʕiiʃ 

-ha 
jirmiiha 
jidʕiiha 

Plural  -na 
jirmiina 
jidʕiina 

-kum 
jirmiikum 
jidʕiikum 

-hum 
jirmiihum 
jidʕiihum 
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     After attaching a consonant initial object suffix, the final vowel is lengthened but 

with no change in vowel quality. Moreover, a combination of subject-object suffixes is 

used in words like /jirmuunhum/ ‘they are throwing them’ where the object suffix -hum 

is attached to the subject suffix -uun. 

(7) Imperative mood subject suffixes with defective verbs 

Gender  Number  2nd person 

Masculine  
Singular  ⦰ ⦰ 

ʔirm	
Plural  ⦰ -u 

ʔirmu	

Feminine  
Singular  ⦰ -i 

ʔirmi	
Plural  ⦰ -u 

ʔirmu	

     The imperative stem, unlike the imperfective one, does not end with the vowel /i/. 

However, it is difficult to account for this fact only by looking at subject suffixes 

because all of them are vowel initial ones. Object suffixes offer a better understanding 

of the nature of the imperative form. 

(8) Imperative mood object suffixes with defective verbs 

Gender  Number  1st person 3rd person 

Masculine  
Singular  -ni 

ʔirmini 

-ah 

ʔirmah 

Plural  -na 

ʔirmana 

-hum 

ʔirmuhum 

Feminine  
Singular  -ni 

ʔirmini 

-ha 

ʔirmaha 

Plural  -na 

ʔirmana 

-hum 

ʔirmuhum 
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     In table (8), the subject suffix is null because it refers to the third person masculine 

singular. In addition, the vowel found between the stem and consonant initial object 

suffixes is an epenthetic one and not a part of the stem. What confirms that it is not a 

part of the stem is the fact that it is not lengthened (as will be explained later). Secondly, 

it harmonizes with the quality of the vowel in the object suffix, as in /ʔirmuhum/ ‘throw 

m.s. them away!’, which is expected from a word level vowel insertion. Attaching a 

consonant initial object suffix, such as -hum, to a vowel final subject suffix, such as -u, 

causes vowel lengthening, as in /ʔirmuuhum/ ‘throw pl. them away!’. 

     As mentioned, using reflexive pronouns to form the second person imperative 

mood, as in /ʔirm nafsik/ ‘throw yourself m.s.’, is preferred to using second person 

object prefixes, as in */ʔirmik/ ‘throw you m.s.!’.  

(9) Vowel lengthening in AA 

 
Suffix 

Consonant initial suffixes Vowel initial suffixes 

Input Output Input Output 

Subject suffix a. rama-na rameena 
‘we threw’ 

d. rama-at 
  

e. rama-o  

ramat 
‘she threw’ 
ramo  
‘they threw’ 

Object suffix b. rama-na ramaana 
‘he threw us 
pl.’ 

f. rama-ah 
 
 

g. rama-iʃ 

ramaah 
‘he threw it m.s.’ 
ramaaʃ 
‘he threw you f.s’ 

Possessive 
suffix 

c. nama-na namaana 
‘our boy’ 

h. nama-ah 
 
i. nama-iʃ 

namaah 
‘his boy’ 
namaaʃ 
‘your f.s. boy’ 

     Consonant initial subject, object, and possessive suffixes trigger vowel lengthening, 

as apparent in (a), (b), and (c) in table (9). In some cases, not only is the vowel 
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lengthened, but also the quality of it is changed. Attaching consonant initial object or 

possessive suffixes triggers only vowel lengthening, as in (b) and (c). In the other case, 

attaching a consonant initial subject suffix triggers vowel lengthening, and it also 

changes vowel quality, as in (a). A similar behaviour is realized in the case of doubled 

verbs, like /madd/ ‘stretched’ that becomes /maddee-na/ ‘we stretched’ after attaching 

a consonant initial subject suffix even if this verb is not a vowel final one.81 It will be 

discussed below that /ee/ in this case is an epenthetic vowel and that these vowels have 

to adhere to the vowel lengthening constraints in a pre-suffixal position. In addition, 

the effect of attaching vowel initial suffixes is discussed in detail in section 6.2.2.3. 

6.2.2.1. Consonant initial suffixes 
(10) Consonant initial suffixes and the vowel lengthening process82 

Input: rama Process Output: rameena 
‘we threw’ 

Output: ramaana 
‘he threw us pl.’ 

Stem level A consonant initial 
subject suffix is attached 

rama-na Ø 

Vowel lengthening and 
change in vowel quality 

rameena Ø 

Word level  A consonant initial object 
suffix is attached83 

Ø rama-na 

Vowel lengthening Ø ramaana 

 

81 As mentioned above, doubled verbs have identical second and third consonants. 
82 In this table, I am not considering attaching an object suffix to the subject suffix (which would cause 
vowel lengthening to the vowel in the subject suffix, as in /ramee-naa-hum/ ‘we threw them’) just to 
show how two similar inputs can have different outputs. 
83 Anything that happens to the object suffix applies to the possessive suffix. I am using the object suffix 
so I can compare it to the subject one to show that homophones can have different morphological 
behaviour, and therefore, different phonological consequences.  
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     Table (10) shows that two phonologically identical inputs can have two different 

outputs. The verb in both cases is the defective verb /rama/ ‘threw’, and the suffix 

is -na. Regardless of the difference in vowel quality, in both cases, the vowel is 

lengthened. Therefore, we need to have the markedness constraint that is responsible 

for vowel lengthening ranked higher than the faithfulness constraint that keeps vowel 

length. The needed constraints are *V]C and IDENT-LENGTH. 

(11) *V]C84 

Short vowels are prohibited before consonant initial suffixes. 

(12) IDENT-LENGTH 

Vowel length in the output must be identical to vowel length in the input, i.e. 

do not change vowel length. 

(13) μμ]C  

Pre-suffixal syllables are bimoraic when a consonant initial suffix is attached. 

     The constraint in (13) is a positive one that demands the syllable before consonant 

initial suffixes to be bimoraic. This constraint might appear to be able to do the job by 

forcing lengthening of final short vowels to add the needed mora to make the syllable 

bimoraic. It also helps to substitute *CVVC]C (which is the constraint active to force 

vowel shortening as discussed in the vowel shortening section below) because the 

 

84 McCarthy (2005, p. 19) also entertained the vowel lengthening option and he used the markedness 
constraint *v/__Suffix that triggers vowel lengthening after attaching suffixes. However, the problem 
with this constraint (and his analysis) is that he did not take into consideration the different effects of 
attaching vowel initial suffixes vs. consonant initial suffixes.  
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syllable is shortened to prevent a syllable with three moras. This means both vowel 

shortening and lengthening are governed by the same constraint that ensures that the 

syllable before consonant initial suffixes is bimoraic. CVC and CVV are bimoraic word 

medially, so they are preferred before consonant initial suffixes at the stem level. 

However, μμ]C will face a problem with the failure of vowel shortening at the word 

level (as will be discussed in the vowel shortening section). In the meantime, I will use 

the *V]C constraint to force vowel lengthening instead of μμ]C.  

     In the following tableaux (14) and (15), the input is the verb /rama/ along with the 

suffix -na. However, it is noticed that the output of the stem level is /rameena/ while 

the output of the word level is /ramaana/. 

(14) Stem level: /rameena/ ‘we threw’ 

Input: rama-na *V]C IDENT-LENGTH 

a. ramana *!  

b. L ramaana  * 

c. ☞rameena  * 

(15) Word level: /ramaana/ ‘he threw us’ 

Input: rama-na *V]C IDENT-LENGTH 

a. ramana *!  

b. ☞ramaana  * 

c. L rameena  * 
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     In both the stem and the word levels, the markedness constraint *V]C outranks the 

faithfulness constraint IDENT-LENGTH to trigger vowel lengthening when the 

attached suffix is a consonant initial one. After adding a consonant initial subject suffix 

-na to the verb /rama/ ‘threw’ at the stem level, as in tableau (14), the surface form is 

/rameena/ ‘we threw’, which is represented in candidate (c). While attaching the object 

suffix -na at the word level produces the form /ramaana/ ‘he threw us’, which is 

candidate (b) in tableau (15). The constraint MAX-V has to outrank *V]C in both stem 

and word levels to ensure that no short vowel is deleted before the suffix instead of 

lengthening it in order to satisfy *V]C. 

(16) Stem level ranking: MAX-V >> *V]C >> IDENT-LENGTH 

(17) Word level ranking: MAX-V >> *V]C >> IDENT-LENGTH 

     In tableaux (14) and (15), the constraints *V]C and IDENT-LENGTH successfully 

help in choosing the candidates with long vowels pre-suffixally; however, they fail in 

selecting the correct candidate with the right vowel quality. We need a constraint that 

forces vowel change at the stem level to be ranked high to ensure that the winner in 

tableau (14) is candidate (c). While at the word level, we need to keep vowel quality 

and have candidate (b) as the winner candidate in tableau (15). Next, the constraints 

needed to help in choosing vowel quality are introduced. 

6.2.2.2. Quality of the lengthened vowel 

     It is noticed that final vowel lengthening while changing the vowel quality to /e/ 

only takes place when a consonant initial subject suffix is attached to a defective verb. 

This process is a stem level one, which confirms the fact that vowel processes at the 

stem level can alter the quality of the vowel and end up raising it. It will also be 
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discussed in the vowel shortening section below that the long low vowel /aa/ is 

shortened and raised into /i/ or /u/ at the stem level when a consonant initial subject 

suffix is attached to a CVVC syllable. The difference in vowel quality between the 

shortened and lengthened vowels confirms that what we have in /ramee-na/ is a case of 

a vowel lengthening process and not a shortening one. If this were a case of vowel 

shortening in the absence of the suffix, then it would have been expected to have a 

different vowel quality in the verb /rama/, which might end up surfacing as *rame. 

     The constraints needed to control the change in vowel quality are 

IDENT-QUALITY and e]C. 

(18) IDENT-QUALITY 

 Vowels in the output should have the same quality as the corresponding vowels 

in the input, i.e. do not change vowel quality. 

 (19) e]C 

The final vowel before consonant initial suffixes is the mid front vowel /e/.85 

     The constraint in (19) demands that the vowel before consonant initial suffixes is 

the mid front vowel /e/. Al-Shahrani (1988, p. 88) also suggested the rule in (20) for 

inserting the long vowel /ee/, and according to him, this rule is active when a consonant 

 

85 Although the long vowel /ee/ does not have a short counterpart in AA, as explained in chapter 4, the 
constraint e]C is only concerned with vowel quality. Vowel length is controlled by *V]C and 
IDENT-LENGTH. 
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initial suffix is attached to a doubled verb in the first and second person forms.86 

However, e]C ensures that the lengthened vowel in /rameena/ ‘we threw’ and the 

epenthetic vowel in /maddeena/ ‘we stretched’ are /e/, while *V]C forces lengthening 

the pre-suffixal vowel.  

(20) /ee/ insertion 

Ø → ee / CiCi ___+ C  /perfect verb 
[subject marker] 

(21) Stem level: /rameena/ ‘we threw’ 

Input: rama-na e]C IDENT-QUALITY 

a. ramana *!  

b.  ramaana *!  

c. ☞rameena  * 

d. L ramena  * 

     By ranking the markedness constraint e]C higher than the faithfulness constraint 

IDENT-QUALITY, the quality of the vowel changes to the mid front vowel /e/, which 

both candidates (c) and (d) satisfy in tableau (21). The ranking in (22), with the help of 

 

86 Person does not play a big role in vowel lengthening and long vowel insertion. For example, the suffix 
-na ‘us’ in /maddina/ ‘he stretched us’ denotes the first person, but it does not trigger long vowel insertion 
because it is an object suffix and not a subject one. 
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the ranking in(16), can select the correct winner. By putting all constraints together, we 

have the stem level constraint ranking in (23). 

(22) Stem level ranking: e]C >> IDENT-QUALITY 

(23) Stem level ranking: MAX-V >> *V]C, e]C >> IDENT-LENGTH, 

IDENT-QUALITY 

(24) Stem level: /rameena/ ‘we threw’ 

Input: rama-na MAX-V *V]C e]C IDENT-
LENGTH 

IDENT-
QUALITY 

a. ramana  *! *   

b.  ramaana   *! *  

c. ☞rameena    * * 

d. ramna *!  *   

     At the stem level, the faithfulness constraints responsible for preserving vowel 

quality and vowel length are ranked lower than the markedness constraints responsible 

for triggering vowel lengthening and vowel raising. Also, MAX-V should be ranked 

high to prevent vowel deletion in this environment. The winner candidate (c) in (24) 

violates both faithfulness constraints IDENT-LENGTH and IDENT-QUALITY. The 

output of the stem level /rameena/ is the actual surface form if no further suffixes are 

added. 
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(25) Word level: /ramaana/ ‘he threw us’ 

Input: rama-na IDENT-QUALITY e]C 

a. L ramana  * 

b. ☞ramaana  * 

c. rameena *!  

     The input to the word level is /rama/ along with the suffix -na. Since changing vowel 

quality does not take place at the word level, IDENT-QUALITY is ranked high at the 

word level. However, in order to be able to select candidate (b) as the winner one in 

tableau (25), we need to merge the constraints controlling vowel length with the ones 

controlling vowel height. 

(26) Word level ranking: IDENT-QUALITY >> e]C  

(27) Word level: /ramaana/ ‘he threw us’ 

Input: rama-na MAX-V *V]C  IDENT-
QUALITY 

IDENT-
LENGTH 

e]C 

a. ramana  *!   * 

b. ☞ramaana    * * 

c. rameena   *! *  

d. ramna *!     

e. ramena  *! *   
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     At the word level, vowel raising does not take place because the constraint forcing 

this raising is ranked lower than the faithfulness constraint preserving vowel quality. 

IDENT-LENGTH is violated at the word level when the attached suffix is a consonant 

initial one. As at the stem level, MAX-V is ranked high at the word level to ensure that 

no vowel deletion is triggered to satisfy *V]C.  

(28) Word level ranking: MAX-V >> *V]C, IDENT-QUALITY >> e]C, 

IDENT-LENGTH 

     In the case of /katab-o/ ‘they wrote’, the vowel final subject suffix -o ‘they’ is 

attached at the stem level, and after attaching a consonant initial object suffix, it 

surfaces as /kataboo-hum/ ‘they wrote them’. There is no change in the quality of the 

lengthened vowel in this case because the object suffix -hum ‘they’ is attached at the 

word level where the final vowel is only lengthened but the vowel quality does not 

change. 

6.2.2.3. Vowel initial suffixes 

(29) Vowel lengthening in AA 

 
Suffix 

Consonant initial suffixes Vowel initial suffixes 
Input Output Input Output 

Subject suffix a. rama-na rameena 
‘we threw’ 

d. rama-at 
  

e. rama-o  

ramat 
‘she threw’ 
ramo  
‘they threw’ 

Object suffix b. rama-na ramaana 
‘he threw us’ 

f. rama-ah 
 
g. rama-iʃ 

ramaah 
‘he threw it m.s.’ 
ramaaʃ 
‘he threw you f.s’ 

Possessive 
suffix 

c. nama-na namaana 
‘our boy’ 

h. nama-ah 
 
i. nama-iʃ 

namaah 
‘his boy’ 
namaaʃ 
‘your f.s. boy’ 
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     Another difference between stem and word level processes is related to vowel initial 

suffixes. If the attached subject suffix is a vowel initial one, then no vowel lengthening 

or vowel quality change takes place, as in (d) and (e) in table (9), repeated in(29) for 

convenience.87 In the case of subject suffixes in (d) and (e), it is noticed that one of the 

vowels is deleted and the other one is kept because there is only one vowel in the 

surface form across morpheme boundaries. This remaining vowel must be the one in 

the suffix because it has kept its quality. It can be suggested that the reason for keeping 

the vowel of the suffix is the fact that in some cases, as in /ramo/, deleting the vowel 

in the suffix means deleting the whole suffix altogether with no traces left. This is an 

indication that faithfulness to the vowel in the stem must be low at the stem level 

because it is either deleted (when the attached subject suffix is a vowel initial one) or 

the quality is altered when lengthened or shortened (when the attached subject suffix 

is a consonant initial one).  

     An essential argument to make is to suggest that no vowel lengthening takes place 

in AA after attaching a vowel initial suffix to a vowel final morpheme. If we were to 

propose the opposite view (that vowel initial suffixes trigger final vowel lengthening), 

then we are faced with two challenges. The first is to explain why the vowel is not 

lengthened in /ramo/ ‘they threw’ after attaching the suffix -o to the verb /rama/ at the 

stem level. The second is to account for a word like /ramaaʃ/ ‘he threw you f.s.’; 

because at the word level, if we were to suggest that the vowel in /rama/ is lengthened 

 

87 No final vowel lengthening is triggered because when the attached suffix is a vowel initial one, there 
is no violation of *V]C. 
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after adding the vowel initial suffix -iʃ, this would cause the occurrence of three vowels, 

as in *ramaaiʃ, which is not allowed in AA.  

     Moreover, suggesting that the final vowel in /rama/ is lengthened at the word level 

while the vowel in the suffix -iʃ is deleted seems more problematic. Keeping both 

vowels and forcing vowel harmony is a more appealing suggestion because it conforms 

to the characteristics of word level vowel processes including vowel harmony, which 

is discussed in chapter 5. 

     On the other hand, Glover (1988, p. 202) suggested that if a vowel initial suffix is 

attached to a vowel final inflected form, the vowel in the suffix is dropped.88 Glover 

considered this as a case of a long vowel (word finally) meeting a short vowel (suffix 

initially). However, a verb like /ramat/ ‘she threw’ weakens the argument that the final 

vowel is a long one in the underlying form. It does not seem plausible to suggest that 

the vowel is already long, in *ramaa, in the underlying form because if the attached 

suffix is a vowel initial one, such as at-, then we have to account for the fact that we 

have three vowels, and only one of them surfaces in /ramat/. 

     The following explains what happens, in AA, when a vowel final morpheme meets 

a vowel initial one, while keeping in mind that the vowel final morpheme has a short 

vowel in the underlying form. An important point to deal with is to decide which vowel 

to delete when a vowel final morpheme meets a vowel initial one at the stem level. 

 

88 This process according to Glover (1988, p. 202), takes place at level 2 and level 3 morphology in an 
LPM framework. 
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Also, at the word level, when two vowels meet across morpheme boundaries, we need 

to decide which vowel copies the other one’s quality. 

(30) Stem level: /ramat/ ‘she threw’ 

Input: rama-at *V]V MAX-V 

a. ramaat *!  

b. ☞ramat  * 

     At the stem level, vowel deletion is triggered to avoid having two adjacent vowels 

across morpheme boundaries. The constraint *V]V assigns a violation mark when 

vowels from different morphemes are adjacent, regardless of their quality. 89  The 

constraint *V]V should outrank MAX-V to trigger vowel deletion in order for /rama-at/ 

and /rama-o/ to become /ramat/ ‘she threw’ /ramo/ ‘they threw’ respectively. 

(31) *V]V  

Adjacent vowels from different morphemes are prohibited. 

(32) Stem level ranking: *V]V >> MAX-V 

 

 

 

89 Another constraint (*V1]V2), introduced in (43), gives special attention to the quality of the adjacent 
vowels that belong to different morphemes. 
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(33) Stem level: ramat ‘she threw’ 

Input: rama-at DEP-C *V]V MAX-V 

a. ramaʔat *!   

b. ☞ramat   * 

c. ramaat  *!  

     In order to ensure that no consonant insertion is triggered to satisfy *V]V, the 

constraint DEP-C should outrank *V]V. The constraint DEP-C is ranked high at all 

levels. It is only violated at the phrase level under the influence of ONSET, which 

demands an onset for every syllable and prohibits onsetless syllables. 

(34) Stem level ranking DEP-C >> *V]V  

     As mentioned above, to avoid violating *V]V , MAX-V is ranked low and the vowel 

in the suffix is deleted. The rankings in (32) and (34) gives the stem level ranking in 

(35). 

(35) Stem level ranking: DEP-C >> *V]V >> MAX-V 

(36) Word level: /ramaah/ ‘he threw it m.s.’ 

Input: rama-ah MAX-V *V]V 

a. ☞ramaah  * 

b. ramah *!  

     At the word level, only consonant initial suffixes trigger lengthening of final vowels. 

When the attached suffix is a vowel initial one, both stem and suffix vowels are kept 



chapter six   

237 

resulting in a long vowel, as in the case of /rama-ah/ and /rama-iʃ/ that surface as 

/ramaah/ ‘he threw it m.s.’ and /ramaaʃ/ ‘he threw you f.s.’ respectively. Clearly, the 

vowel in the suffix has to agree in quality with the vowel in the stem. To be able to 

preserve both vowels across word boundaries, the constraint *V]V is demoted below 

MAX-V at the word level to prevent vowel deletion after attaching a vowel initial 

suffix, which gives the ranking in (37). 

(37) Word level ranking: MAX-V >> *V]V 

     Moreover, DEP-C is ranked higher than *V]V to prevent inserting a consonant to 

satisfy *V]V. However, at the word level, DEP-C is equally ranked with MAX-V 

because neither constraints are violated by winner candidates to satisfy *V]V. This 

gives the ranking in (38). 

(38) Word level ranking: DEP-C, MAX-V >> *V]V 

     In the case of a vowel final morpheme followed by a vowel initial suffix at the stem 

level, faithfulness to the vowel in the suffix is more important than to the one in the 

stem. This leads to deleting the vowel in the stem. Moreover, deletion of the vowel in 

the suffix proves to be more problematic at the stem level in cases where the suffix is 

only a vowel, as in the suffix -o. The constraint preventing deletion from the stem must 

be ranked lower than the constraint preventing deletion from the affix at the stem level. 

(39) Stem level ranking: MAXAFFIX >> MAXSTEM 

     It was discussed above that MAXSTEM is ranked higher than MAXAFFIX at the word 

level to trigger the deletion the vowel in the prefix, as in /j-aakul/ ‘he is eating’. This 
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vowel deletion is motivated to satisfy *VVV. At the word level, MAX-V is only 

violated to satisfy *VVV not *V]V, which gives the word level ranking in (41). 

(40) Word level ranking: MAXSTEM >> MAXAFFIX  

(41) Word level ranking: *VVV >> MAX-V >> *V]V 

     However, at the word level, if there are only two vowels across word boundaries, 

then no vowel deletion is triggered. The second vowel will copy the quality of the first 

one and both are kept. Therefore, we have to make sure that this is a case of progressive 

assimilation at the word level. The way to do that is to make sure that the constraint 

faithful to the vowel at the stem level is ranked higher than the constraint faithful to the 

vowel in the suffix attached at the word level. This will be discussed below. 

6.2.2.4. Long vowels word finally 

     Under certain circumstances, long vowels surface word finally in AA under 

morphological pressures. This happens when a vowel initial suffix is attached to a 

vowel final host (the host can be either a vowel final stem or a vowel final suffix). In 

the case of /katabtii/ ‘you f.s. wrote it m.s.’, the vowel initial object suffix -ah is 

attached to a vowel final subject suffix -ti and both suffixes are attached to the verb 

/katab/ ‘he wrote’.  

     Watson (2002, p. 202) considered this as a vowel lengthening process, which is 

motivated even if the suffix is not phonetically realized, as in the case of the third 

person masculine singular suffix -ah in /katabtii/. However, attaching the vowel initial 

suffix -ah to the verb /katabti/ should not trigger vowel lengthening because only 

consonant initial suffixes prompt this. 
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     On the other hand, Kabrah (2004, p. 101), who supports the shortening of underlying 

final long vowels view, suggests that if words like /katabti/ ‘you f.s. wrote’ vs. /katabtii/ 

‘you f.s. wrote it m.s.’ were to appear with short vowels word finally, this could cause 

ambiguity. Therefore, according to Kabrah, both forms are kept to preserve contrast. 

However, I will suggest that in the case of /katabtii/, it is a case of preserving the vowel 

in the suffix -ah along with the vowel in the suffix -ti, and their combination is a long 

/ii/ after vowel harmony.  

     Moreover, I do not fully agree with the suggestion that ambiguity is what triggers 

the surfacing of this vowel as a long one in the surface form. It will be discussed in the 

following section (6.2.2.5) that two different inputs, such as /ʕadd/ ‘counted’ and 

/ʕadda/ ‘passed by’, appear identical after attaching a consonant initial suffix. Both 

surface as /ʕaddeena/ ‘we counted’ and ‘we passed by’, which goes against the 

suggestion that the contrast in final vowel length is motivated to eliminate ambiguity 

between /katabti/ and /katabtii/. As mentioned, I am suggesting that final vowels are 

simply short in the underlying form, and they appear long under phonological and 

morphological pressure after attaching suffixes and they are not lengthened under any 

semantic pressure. 

     The difference in final vowel length creates minimal pairs, as in /ʔawarri/ ‘I show’ 

and /ʔawarrii/ ‘I show him’. In the case of /ʔawarri/, the final vowel is short in the 

underlying form. After attaching a consonant initial suffix, the final vowel /i/ is 

lengthened, as in /ʔawarrii-hum/ ‘I show them’. The final vowel /i/ is not lengthened 

across word boundaries, as in /ʔawarri#saarah/ ‘I show Sarah’, which confirms that it 

is a short vowel in the underlying form. 
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     On the other hand, in the case of /ʔawarrii/ ‘I show him’, a vowel initial suffix -ah 

is attached to a vowel final verb /ʔawarri/ ‘I show’. It is suggested that the vowel /a/ in 

the object suffix and the final vowel in the stem are both kept, and they go through the 

vowel harmony process expected at the word level. Therefore, it can be established that 

the vowel /ii/ in /ʔawarrii/ is not long in the underlying form, because it is created from 

two vowels in the input: the final vowel /i/ in addition to the vowel in the suffix -ah. 

The final /h/ in the suffix -ah is deleted phrase finally, and having an underlying /h/ can 

be confirmed by the fact that it surfaces across word boundaries, as in 

/ʔawarriih#ibtisaam/ ‘I show it m.s. to Ibtisaam’.  

     To confirm that the consonant /h/ is kept and not deleted until the phrase level is the 

fact that in order to avoid *COMPLEX-ONSET (which is a highly ranked constraint at 

the phrase level), the vowel /i/ is inserted when the following word has a complex onset, 

as in /ʔawarriih#imħammad/. If the consonant /h/ were not in the underlying form, the 

complex onset would have been solved by resyllabifying the /m/ to fill the coda 

position. However, keeping the /h/ prevents resyllabification, which triggers vowel 

insertion at the phrase level to eliminate the complex onset. Moreover, it cannot be 

suggested that /h/ is an epenthetic consonant because /h/ is not the default epenthetic 

consonant in AA, which indicates that it is already available in the underlying form. 

     In the following, I will start by looking at the case of /ʔawarrii/ at the word level, 

since no suffixes are attached at the stem level to form /ʔawarri/ because, as explained 

in chapter 3, to form the first person imperfective verb, only a prefix is attached. 
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(42) Word level: ʔawarriih ‘I show him’ 

Input: ʔawarri-ah DEP-C MAX-V *V1]V2 *V]V 

a. ʔawarriah   *! * 

b. ☞ʔawarriih    * 

c. ʔawarrih  *!   

d. ʔawarrah90  *!   

e. ʔawarriʔah *!    

     The output of the stem level and the input of the word level is /ʔawarri/. The object 

suffix -ah is attached at the word level. In tableau (42), candidate (a) is the faithful one, 

but it is ruled out for violating *V1]V2 because the two adjacent vowels that belong to 

different morphemes do not have the same quality. Candidates (c) and (d) violated 

MAX-V for deleting a vowel and were eliminated for this violation. Candidate (e) is 

rejected for violating DEP-C by inserting the glottal stop in order to satisfy *V]V and 

*V1]V2. 

 

 

90 I have noticed that candidate (d) is the common candidate that children start with before learning the 
correct surface form (b). This is a suitable topic for further research.  
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(43) *V1]V2 

Adjacent vowels must have the same quality across morpheme boundaries. 

     The constraint *V1]V2 ensures that vowels are identical across word boundaries. It 

is observed that in this case, a progressive harmony takes place and V2 copies the 

quality of V1. The constraint V1]V1 can do the job, and it must be ranked higher than 

IDENT-QUALITY at the word level to trigger vowel assimilation. As mentioned 

above, the constraint e]C is demoted to be ranked lower than IDENT-QUALITY at the 

word level to prevent the change of vowel quality if the attached suffix is a consonant 

initial one, which gives the ranking in (45). 

(44) V1]V1 

Vowels across morpheme boundaries assimilate progressively. 

(45) Word level ranking: V1]V1 >> IDENT-QUALITY >> e]C 

     Because MAX-V is ranked higher than both *V1]V2 and *V]V, no vowel deletion 

takes place when adjacent vowels belonging to different morphemes have different 

qualities. This forces vowel harmony and both vowels are kept. Moreover, *V1]V2 is 

not satisfied by inserting a consonant between the two vowels as a hiatus breaker.91 

*V1]V2 outranks *V]V because *V]V is violated by all the winner candidates at the 

word level when a vowel final morpheme is followed with a vowel initial suffix, since 

both vowels are kept at the word level. However, the winner candidate at the word level 

 

91 Hiatus is a phonological phenomenon that refers to the occurrence of two adjacent vowels, and each 
one of them belongs to a different morpheme. 
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always satisfies *V1]V2 by applying vowel assimilation. However, if both vowels at the 

word level have the same quality, then nothing takes place and both vowels get to keep 

their quality. This gives the ranking in (46). 

(46) Word level ranking: DEP-C, MAX-V >> *V1]V2 >>  *V]V 

6.2.2.5. Vowel epenthesis and vowel lengthening interaction  

     Attaching a consonant initial subject suffix, such as -t, to a doubled verb like /madd/ 

‘stretched’ triggers vowel insertion, as mentioned in chapter 5, and the surface form 

will be /maddeet/ ‘I stretched’. On the other hand, adding a vowel initial suffix like -at 

causes no vowel insertion, as in the case of /maddat/ ‘she stretched’. 

     In the case of vowel insertion in /maddeet/, it is triggered by the constraint that 

prevents three consonant clusters, *CCC, and this epenthetic vowel will be subject to 

the same constraints that apply to any vowel in a pre-suffixal position at the stem level, 

which force it to appear long in a pre-suffixal position. For example, in the case of 

/ʕadd/ ‘counted’ and /ʕadda/ ‘passed by’, both of them surface as /ʕaddeena/ ‘we 

counted’ or ‘we passed by’ after attaching the consonant initial suffix -na ‘we’. This 

shows that the epenthetic vowel /ee/ in /ʕaddeena/ ‘we counted’ is identical to the 

lengthened one in /ʕaddeena/ ‘we passed by’. Attaching a vowel initial suffix to a 

doubled verb will not violate *CCC. Therefore, no vowel insertion is needed, and the 

surface form is /madd-at/ ‘she stretched’.  

     It has been suggested that in order to account for the fact that the same form can 

have two phonological shapes in different phonological environments, one needs to 

consider them as two allomorphs. It was proposed that some Arabic roots have two 
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allomorphs; e.g. madd ‘to extend’ appears before vowel initial suffixes and null 

suffixes, while maddee- appears before consonant initial suffixes (Kabrah, 2004; 

McCarthy, 1986).92   

     However, this suggestion is not appealing because it does not work with all 

consonant initial suffixes because the same suffix na- can trigger lengthening in 

/maddeena/ ‘we stretched’ but not in /maddana/ ‘he stretched us’. Therefore, 

phonological access to morphology is vital in choosing what happens in the pre-suffixal 

position. Moreover, it is not ideal to suggest that all vowel final stems and suffixes have 

two allomorphs (one with a final /ee/ and one with a short vowel). 

     If I were to entertain the underlying long final vowels view, then I would be forced 

to support the allomorphs analysis as well because simply it would be difficult to 

account for the presence of an underlying final long vowel /ee/ in /maddeena/ that 

surfaces long when the suffix -na is attached, and then disappears when there is no 

suffix in /madd/. Then, I would be faced with the problem that not all consonant initial 

suffixes favour the allomorph maddee-. 

     Therefore, in the analysis I am adopting here, /e/ is an epenthetic vowel that is 

treated like any vowel available in a pre-suffixal position that goes through a vowel 

lengthening process.  

 

 

92 The term ‘null suffixes’ refers to the absence of the suffix that denotes the third person masculine 
singular, as in /madd/ ‘he stretched’. 
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(47) Vowel insertion and vowel lengthening in katbtuhum vs. katabtuuhum 

Input: katab Process  Output: katabtuuhum 
‘you pl. wrote them’ 

Output: 
katabtuhum 

‘I wrote them’ 
Stem level A consonant initial 

subject suffix is attached 

katab-tu katab-t 

Vowel lengthening ø ø 

Vowel insertion ø ø 

Word level  A consonant initial object 

suffix is attached 

katab-tu-hum katab-t-hum 

Vowel lengthening katabtuuhum ø 

Vowel insertion ø katabtuhum 

(48) Vowel insertion and vowel lengthening in ʕaddaha vs. ʕaddeena 

Input: ʕadd Process Output: ʕaddeena 

‘we counted’ 

Output: ʕaddaha 

‘he counted her’ 

Stem level A consonant initial 

subject suffix is attached  

ʕadd-na ø 

Vowel lengthening 
ʕaddeena 

ø 

Vowel insertion ø 

Word level   A consonant initial 

object suffix is attached 

ø ʕadd-ha 

Vowel lengthening ø ø 

Vowel insertion ø ʕaddaha 

     The two examples in table (47) will be compared to show a case of counterfeeding 

between vowel lengthening and vowel epenthesis processes. I will also compare the 

long vowel /ee/ that surfaces in the pre-suffixal position in /ʕaddeena/ to the short vowel 

/a/, as in /ʕaddaha/ in table (48).  
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     The reason for lengthening the vowel /u/ in the case of /katabtuuhum/ ‘you pl. wrote 

them’, but not in /katabtuhum/ ‘I wrote them’, is that each one of the vowels is available 

at a different level. In the case of /katabtuuhum/, the vowel is part of the subject suffix 

-tu, so it is available at the stem level, while the underlined vowel /u/ in /katabtuhum/ 

‘I wrote them’ is an epenthetic vowel that is inserted to break the three consonant 

cluster (as discussed in chapter 5). This vowel must have been inserted at the word 

level because it harmonizes with the vowel in the suffix. In addition, the inserted vowel 

/u/ does not go through a vowel lengthening process even if it is followed by a 

consonant initial suffix. On the other hand, the vowel /u/ in /katabtuuhum/ ‘you pl. 

wrote them’ that got lengthened must have been available at the stem level, and it got 

lengthened after attaching the suffix -hum at the word level. 

 

     When comparing the epenthetic vowel in /katabtuhum/ to the one in /ʕaddeena/, we 

observe another difference. The epenthetic vowel in /ʕaddeena/ (unlike the one in 

katabtuhum) is a long one in a pre-suffixal position. The difference between the long 

and short epenthetic vowels is discussed below using the examples in tables (47) and 

(48). 

     The difference in epenthetic vowel length between /katabtuhum/ and /ʕaddeena/ 

calls for a constraint that penalizes the insertion of a long vowel (DEP-VV). 

 (49) DEP-VV 

  Do not insert a long vowel. 

     The difference between DEP-VV and DEP-V is that when two vowels are inserted 

in different positions in a word, DEP-VV is not violated while DEP-V is violated twice. 
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DEP-VV is only violated when two adjacent vowels are inserted forming a long vowel. 

However, these two vowels that are inserted, as in /maddeena/, would still violate 

DEP-V twice. It can be suggested that DEP-VV is ranked higher than DEP-V at all 

levels because DEP-VV is only violated at the stem level under the pressure of *V]C 

(to insert a long vowel) and CLUSTER-CONDITION (to compensate for the deleted 

glottal stop). Violating DEP-VV by the winner candidate at the stem level incurs two 

violations of DEP-V, and this is why DEP-V is ranked lower than DEP-VV at the stem 

level.  

(50) Stem level: /maddeena/ ‘we stretched’ 

Input: madd-na *CCC *V]C  DEP-VV DEP-V 

a. maddna *!    

b. maddena  *!  * 

c. ☞maddeena   * ** 

     Epenthetic vowels have to obey the constraint that demands the presence of a long 

vowel in a pre-suffixal position at the stem level. In the case of /ʕaddeena/ ‘we counted’ 

and /maddeena/ ‘we stretched’, the epenthetic vowel is a long one, and it is inserted at 

the stem level. Two vowels are inserted to satisfy *V]C, which demands the existence 

of a long vowel before consonant initial suffixes, which violates DEP-VV once and 

DEP-V twice.  
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     The constraint forcing a long vowel in pre-suffixal positions, *V]C, is ranked higher 

than DEP-VV at the stem level, which forces long vowel insertion. At the same time, 

*V]C must be ranked higher than IDENT-LENGTH to trigger lengthening in the 

vowels that already exist in the underlying form if they are in a pre-suffixal position as 

in the input /ʕadda-na/ that surfaces as /ʕaddeena/ ‘we passed by’.  

     In addition, the constraint e]C ensures that the final vowel quality is /e/ after 

attaching consonant initial suffixes. Inserting a short vowel, as in candidate (b) in 

tableau (50), which violates DEP-V is not enough to satisfy *V]C. When lengthening 

the final short vowel under the force of *V]C, IDENT-LENGTH is violated, which 

gives the ranking in (51). 

(51) Stem level ranking: *V]C >> IDENT-LENGTH 

(52) Stem Level: /maddeena/ ‘we stretched’ 

Input: madd-na *CCC *V]C  DEP-VV IDENT-
LENGTH 

DEP-V 

a. maddna *!     

b. maddena  *!   * 

c. ☞maddeena   *  ** 

     Both IDENT-LENGTH and DEP-VV are violated by winner candidates at the stem 

level; e.g. IDENT-LENGTH is violated by the winner candidate /rameet/ ‘I threw’ after 
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lengthening the final vowel, which gives IDENT-LENGTH and DEP-VV the same 

ranking. DEP-V has more violations than DEP-VV. This gives the ranking in (53). 

(53) Stem level ranking: *CCC, *V]C >> DEP-VV, IDENT-LENGH >> DEP-V  

(54) Word level: /maddaha/ ‘he stretched it f.s.’ 

Input: madd-ha *CCC DEP-VV *V]C DEP-V 

a. maddha *!    

b. ☞maddaha   * * 

c. maddaaha93  *!  ** 

     As discussed in chapter 5, *CCC is ranked high at the word level, and this is what 

triggers vowel insertion to prevent the occurrence of a CCC cluster. DEP-VV is also 

ranked high at the word level, and ranking *V]C lower than DEP-VV prevents the 

insertion of a long vowel in a pre-suffixal position. Moreover, DEP-VV is ranked 

higher than DEP-V to allow the insertion of a short vowel only.  

     The constraint IDENT-LENGTH must be ranked lower than *V]C to trigger final 

vowel lengthening after attaching a consonant initial suffix at the word level, as in the 

case of the input /rama-ha/ that surfaces as /ramaaha/ ‘he threw it f.s.’.  

 

93 As with the case of *ʔawarrah in tableau (42), I have noticed that candidate (c) in tableau (54) is the 
common one children start with before learning the correct surface form (b). This is a suitable topic for 
further research. 
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 (55) Word level ranking: *CCC, DEP-VV >> *V]C >> DEP-V, IDENT-LENGTH 

     The ranking in (55) forces lengthening of any available vowel located before the 

consonant initial suffix, which causes violation of IDENT-LENGTH and DEP-V. 

Ranking DEP-VV higher than *V]C prevents the insertion of a long vowel at the word 

level to satisfy *V]C. Also, ranking DEP-V lower than DEP-VV helps in preventing 

the insertion of a long vowel at the word level to satisfy *CCC. As mentioned in chapter 

5, the constraint V-HARMONY ensures that the epenthetic vowel at the word level 

harmonizes with the one in the suffix.  

     The constraint *V]C should not end up causing vowel deletion to avoid having a 

short vowel before a consonant initial suffix. Therefore, MAX-V must be ranked high 

at both the stem and word levels to avoid the deletion of the vowel in pre-suffixal 

position in order to satisfy *V]C. 

(56) Stem level ranking: MAX-V >> *V]C 

(57) Word level ranking: MAX-V >> *V]C 

     In addition, MAX-V is ranked higher than DEP-V because DEP-V is more 

commonly violated by winner candidates at the stem and word level. This gives the 

rankings in (58) and (59). 

(58) Stem level ranking: MAX-V >> DEP-V 

(59) Word level ranking: MAX-V >> DEP-V 

     Additionally, it was discussed earlier that the constraint e]C controls the quality of 

the vowel before consonant initial suffixes, and it is ranked high at the stem level. This 
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ensures that the final vowel in the host and the epenthetic vowel is /e/ in the pre-suffixal 

position. 

     Moreover, it was established that CONTIGUITY is ranked higher than R-ANCHOR 

at both the stem and word levels, which prevents inserting a vowel inside the stem. In 

the case of /maddana/ and /maddeena/, the epenthetic vowels cannot violate geminate 

inalterability. Geminate inalterability ensures that geminates are not split by epenthesis 

or any phonological processes (Keer, 1998). 

     The rest of this section will focus on comparing two examples where, in one of 

them, /katabtuuhum/ ‘you pl. wrote them’, the host already has a short final vowel 

/katabtu/ ‘you pl. wrote’, and the other example, /katabtuhum/ ‘I wrote them’, has an 

epenthetic vowel that fails to be lengthened. Although both the epenthetic vowel and 

the vowel that is part of the suffix -tu are in the same environment that should trigger 

vowel lengthening, having one of them lengthened shows that it is available at an 

earlier level.  

     If the epenthetic vowel was inserted at the stem level, then it would have been 

lengthened when a suffix was attached at the word level. However, having one of the 

vowels lengthened and not the other can be difficult to account for in Parallel OT. The 

failure of vowel lengthening in a pre-suffixal position can be considered as a case of 

counterfeeding because attaching consonant initial suffixes should have fed the vowel 

lengthening process and caused the epenthetic vowel to be lengthened (as with what 

happen at the stem level). Dealing with this interaction at one level would prove to be 

problematic.  
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     At the stem level, the subject suffixes -t ‘I’ and -tu ‘you pl.’ are attached to the verb 

/katab/ ‘wrote’. At the word level, attaching the object suffix -hum ‘them’ to a 

consonant final word with the subject suffix -t causes a three consonant cluster. 

(60) Word level: /katabtuhum/ ‘I wrote them’ 

Input: katabt-hum *CCC DEP-
VV 

MAX-V *V]C DEP-V 

a. katabthum *!     

b. ☞katabtuhum    * * 

c. katabtuuhum  *!   ** 

     In the case of /katabtuhum/, the vowel /u/ is inserted to satisfy *CCC, and by ranking 

DEP-VV higher than *V]C, no long vowel insertion takes place at the word level. Only 

DEP-V is violated to satisfy *CCC, but this violation is not enough to satisfy *V]C. 

*CCC, DEP-VV, and MAX-V have the same ranking at the word level because they 

are not violated by the winner candidates. 

(61) Word level: /katabtuuhum/ ‘you pl. wrote them’ 

Input: katabtu-hum *CCC DEP-
VV 

MAX-V *V]C DEP-V IDENT-
LENGTH 

a. katabtuhum    *!   

b. ☞katabtuuhum     * * 

c. katabthum *!  *    
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     In the case of /katabtuuhum/, the lengthened vowel /u/ is already available as a short 

vowel at the stem level because it is part of the suffix -tu ‘you pl.’. At the word level, 

the constraint *V]C outranks IDENT-LENGTH to trigger lengthening in the vowels 

that already exist in the underlying form if they are in a pre-suffixal position, as in 

/rama/~/ramaa-hum/. Lengthening the vowel /u/ in /katabtuuhum/ violates both 

IDENT-LENGTH and DEP-V, while keeping vowel length violates *V]C, as in 

candidate (a) in tableau (61). 

(62) Word level ranking: *V]C >> IDENT-LENGTH, DEP-V 

In the following, I sum up the ranking for the vowel lengthening process in AA. 

(63) Stem level  

Input: madd-t *CCC MAX-V *V]C  IDENT-

LENGTH 

DEP-VV DEP-V 

a. madd-t *!      

b. maddat   *!   * 

c. ☞maddeet     * ** 

Input: rama-t *CCC MAX-V *V]C  IDENT-

LENGTH 

DEP-VV DEP-V 

a. ramt  *!     

b. ramat   *!   * 

c. ☞rameet    *  * 

(64) Stem level ranking: *CCC, MAX-V >> *V]C >> IDENT-LENGTH, DEP-VV >> 

DEP-V 
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(65) Word level 

Input: madd-ha *CCC MAX-V DEP-VV *V]C DEP-V IDENT-
LENGTH 

a. maddha *!      

b. ☞maddaha    * *  

c. maddaaha   *!  **  

Input: katabt-hum *CCC MAX-V DEP-VV *V]C DEP-V IDENT-
LENGTH 

a. katabthum *!      

b. ☞katabtuhum    * *  

c. katabtuuhum   *!  **  

Input: katabtu-hum *CCC MAX-V DEP-VV *V]C DEP-V IDENT-
LENGTH 

a. katabthum *! *     

b. katabtuhum    *!   

c. ☞katabtuuhum     * * 

Input: rama-hum *CCC MAX-V DEP-VV *V]C DEP-V IDENT-
LENGTH 

a. ramhum  *!     

b. ramahum    *!   

c. ☞ramaahum     * * 

(66) Word level ranking: *CCC, MAX-V, DEP-VV >> *V]C >> DEP-V, 

IDENT-LENGTH 
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6.3. Vowel shortening 

     In this section, the focus will be on the vowel shortening process that has been 

observed and studied in many Arabic dialects, such as Jordanian Arabic (Abu-Abbas, 

2003), Ma’ani Arabic (Rakhieh, 2009), Palestinian Arabic (Abu-Salim, 1982, 1986; 

Hall, 2017; Younes, 1995), Egyptian Arabic (Abu-Mansour, 1992), Cairene Arabic 

(Watson, 2002; Younes, 1995), Makkan Arabic (Abu-Mansour, 1992), MSA (Younes, 

1995), and San’ani Arabic (Watson, 2002), to name just a few.94  

     The attention in this section will be on the environment that triggers this process to 

take place in AA. It will be discussed that although some suffixes are identical 

phonologically (homophones), one can cause vowel shortening while the other cannot, 

which appears as a case of counterfeeding. Moreover, vowel quality also changes with 

shortening. This can cause confusion to language learners, and the way to account for 

the different effects of suffixes is to refer to the morphological rule of the suffix. Having 

access to morphological information and knowing the type of suffix will help us in 

identifying the level it is attached to, and this will also aid a prediction of the influence 

of this suffix on the host.  

     The vowel shortening process in Arabic dialects is realized either in closed syllables, 

referred to as closed syllable shortening (CSS), or open syllables, which is known as 

open syllable shortening (OSS). It was suggested that the main motivation for having 

CSS is to prevent creating impermissible syllable types, while OSS is caused by a suffix 

 

94 Ma’ani Arabic is a Jordanian dialect, while Cairene Arabic is an Egyptian one.  
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that might attract stress, so the long vowel that has lost the stress will be shortened, as 

in /ʃˈaaf-it/ ‘she saw’ ~ /ʃafˈit-hum/ ‘she saw them’ (Younes, 1995, p. 159). OSS does 

not take place in AA, so the focus in this section will be only on CSS. 

6.3.1. Closed syllable shortening  

     Closed syllable shortening is common in many Arabic dialects, and it is active in 

Cairene Arabic in nouns and verbs because it operates at the stem and word levels. In 

Cairene Arabic, the long vowel in a CVVC syllable in a word final position is shortened 

when a suffix is attached even if this suffix is a possessive one, as in /baab-kum/ that 

surfaces as /babkum/ ‘your pl. door’. Also, in Makkan Arabic, vowel shortening takes 

place in the passive construction after attaching the subject or the applicative suffixes 

(Kabrah, 2004), but this is not the case in AA. Consonant initial possessive suffixes do 

not cause shortening when attached to CVVC syllables, as in /beet-na/ ‘our house’.  

     Vowel shortening in a closed syllable, CVVC, is not always structure preserving 

(Watson, 2002, p. 50).95 This process is realized when a consonant initial suffix is 

attached to hollow verbs, and Watson (2002) suggested that this process took place 

historically. Vowel shortening is not limited to hollow verbs, but it occurs in verbs that 

end with a CVVC syllable, as in /ʔiħtaadʒ/ ‘he needed’ that surfaces as /ʔiħtadʒ-t/ ‘I 

needed’. 

 

95 The structure preservation principle indicates that “language-particular structural constraints holding 
for underlying representation hold also for derived representation, and vice versa” (Borowsky, 1989, p. 
148).  
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     It was suggested that the vowel shortening process takes place early in the derivation 

(at the stem level in Stratal OT and at level one in a rule-based analysis) (Kabrah, 2004; 

Rakhieh, 2009). It appears that attaching suffixes at the stem level has more effect on 

the stem, and the same is true of the LPM framework. In a two-level LPM, such as the 

one used by Kiparsky (1985) and Booij and Rubach (1987), affixes that have the most 

effect on the stem are usually attached first, and they will be considered as level one 

affixes. On the other hand, those with less effect are considered as level two affixes. 

Abu Mansour (1987, 1992) also proposed that morphemes triggering shortening (in 

Makkan Arabic) are attached at levels one and two (lexical level) in a rule-based 

framework, which is equivalent to the stem level in Stratal OT  (Kabrah 2014). 

Therefore, in a rule-based framework, it can be suggested that this vowel shortening 

happens to verbs only because it occurs as a result of attaching subject suffixes.96 

However, the upside of using the Stratal OT framework is that the same constraints can 

be used for different parts of speech. Moreover, having one level of fixed ranking can 

account for one set of data and not the other (either vowel shortening or its absence). 

     Different proposals have been put forward to account for what triggers this process 

in different dialects. The main motivation for vowel shortening is that some syllable 

types are not allowed in certain positions in the prosodic word. Phonological processes 

can be triggered to prevent certain syllables from existing word medially. Vowel 

shortening can be activated by attaching specific suffixes to prevent CVVC syllables 

from existing word medially. The same goes for vowel insertion that is triggered to 

 

96 Some Arabic dialects have shortened vowels in nouns after attaching consonant initial suffixes, such 
as Cairene Arabic, as observed by Watson (2002). 
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avoid having a CVCC structure word medially. In different Arabic dialects, such as 

Levantine dialects, Cairene Arabic, and Makkan Arabic, vowel shortening takes place 

in cases like /staʃarna/ ‘we consulted’ vs. /staʃaarna/ ‘he consulted us’ (Kabrah, 2004, 

p. 203). However, Levantine dialects are different in that they allow superheavy 

syllables in medial positions in some situations, as in /baabha/ ‘her door’, which is the 

case in AA as well.97 Moreover, vowel shortening in Levantine Arabic applies only 

within words, and it is an obligatory process in comparison with vowel epenthesis 

(Hall, 2017, p. 48). However, this process can be counterbled by epenthesis and cyclic 

resyllabification.  

     Another suggestion for the motivation for vowel shortening concerns the maximum 

number of moras allowed per syllable in a dialect. In some dialects, vowel shortening 

implies that the maximum number of allowed moras is two (Kabrah, 2014). One way 

to avoid having three moras in one syllable is to resyllabify the final consonant and 

consider it as the suffix’s onset, as in /baa.b-ah/ ‘his door’. However, if the attached 

suffix is a consonant initial one, then a branching onset problem could emerge with 

resyllabification as in /baa.b-ha/ ‘her door’.98 Therefore, it can be proposed that the 

constraint *COMPLEX-ONSET is ranked higher than *μμμ to prevent having a 

branching onset as a repair mechanism. The best repair mechanism in this case is to 

delete one mora by shortening the long vowel in the CVVC syllable. 

 

97 Cairene Arabic resort to vowel shortening to prevent having the superheavy syllable CVVC word 
medially, as in /babha/, while Makkan Arabic uses vowel insertion to eliminate this problem, as in 
/baabaha/ (Kabrah, 2004; Watson, 2002). 
98 It surfaces as /baab-ha/ in AA, but it is shortened in Cairene Arabic, as reported by Watson (2002). 
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(67) *μμμ 

Syllables with three moras are prohibited. 

     However, suggesting that the vowel is shortened to make sure that the syllables are 

bimoraic can work well for stem level processes, but it would fail to select the winner 

candidate at the word level. It was explained above that vowel lengthening takes place 

at the stem and word levels after attaching a consonant initial suffix. It will be 

established below that shortening only takes place at the stem level, and it is triggered 

after attaching a consonant initial suffix. Therefore, *μμμ or μμ]C would be able to 

account for the lengthening and shortening after attaching a consonant initial suffix at 

the stem level only.  

     However, *μμμ or μμ]C cannot help in choosing the winner candidate at the word 

level because shortening does not take place here, while vowel lengthening does. This 

leaves a superheavy syllable at the word level, which violates *μμμ or μμ]C. As a result, 

vowel lengthening at the word level satisfies *μμμ or μμ]C, but they are violated by 

the absence of vowel shortening. Consequently, proposing that the vowel is shortened 

to delete one of the moras is not suitable, and another proposal for what triggers vowel 

shortening in AA is needed.  

     Another method proposed to avoid syllables with three moras is vowel insertion. A 

word like /kitaab-ha/ ‘her book’ surfaces in Makkan Arabic with an epenthetic vowel, 

as in /kitaa.ba.ha/ (Kabrah, 2004, p. 92). Resyllabification after vowel insertion helps 

in preventing the three moras in Makkan Arabic. However, in AA it surfaces as 

/ki.taab.ha/, which indicates that either segment /b/ is not licensed by a mora or a 

syllable with three moras is allowed in AA at the word level. A word like /banaat-kum/ 
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‘your pl. daughters’ might appear problematic to the constraint *μμμ. Syllables with 

three moras are allowed at the word level, but not at the stem level, and this can force 

shortening when the attached suffix is a consonant initial one at the stem level. 

     Another suggestion for vowel shortening was proposed by Glover (1988), who 

observed that hollow verbs have a long vowel in the stem in the third person and a short 

vowel in the first and second person. However, person (first, second, or third) is not the 

cue that helps in deciding if vowel shortening would take place or not, but rather the 

role of the suffix (subject or object), in addition to its shape (vowel initial or consonant 

initial). Consonant initial subject suffixes trigger vowel shortening in most Arabic 

dialects, and it happens that first person subject suffixes are consonant initial ones. This 

could be the reason for suggesting that person has a role in vowel shortening. 

     In Cairene and San’ani, this shortening process takes place when the attached suffix 

is a subject one, in addition to being a consonant initial one.99 In Cairene Arabic, object 

and possessive suffixes trigger vowel shortening, which is not the case in San’ani 

Arabic. AA behaves like San’ani Arabic in its failure to shorten the vowel when the 

attached suffix is an object or possessive one. 

     Rakhieh (2009, p. 248) refers to the constraint *VVC-, which bans long vowels in 

closed syllables only when they occur in a non-final position. However, a constraint 

like this would end up assigning violation marks to many winner candidates, as in 

/tˤaal.b-iin/ ‘having ordered’, and we would end up requiring another constraint to 

 

99 More details about vowel shortening in Cairene and San’ani Arabic are provided by Watson (2002, 
pp. 66–70). 
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prevent shortening in these candidates. *VVC- will fail in choosing the winner 

candidate in AA because CVVC syllables are not problematic word medially unless 

the attached suffix is a consonant initial subject one. A similar, but modified, constraint 

will be suggested below to minimize the effect of this constraint on the cases where a 

consonant initial suffix is attached.  

6.3.2. Vowel shortening analysis in AA  

     Before starting the vowel shortening analysis, the perfective, imperfective, and 

imperative paradigms of the hollow verbs are provided to show the effect of attaching 

different affixes to hollow verbs. 

(68) Perfective aspect subject suffixes with hollow verbs 

Gender  Number  1st person 2nd person 3rd person 

Masculine  
Singular  -t 

biʕt 

-t 

biʕt 

-⦰ 

baaʕ 

Plural  -na  

biʕna 

-tu 

biʕtu 

-o 

baaʕo 

Feminine  
Singular  -t 

biʕt 

-ti 

biʕti 

-at 

baaʕat 

Plural  -na 

biʕna 

-tu 

biʕtu 

-o 

baaʕo 

     The stem in table (68) is /baaʕ/ ‘sold’, which is a hollow verb, and it has a CVVC 

shape in the case of null suffixes. However, it is noticed that vowel length and quality 
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vary in different examples in (68). This variation is addressed in detail in the analysis 

below. 

(69) Perfective aspect object suffixes with hollow verbs 

Gender  Number  1st person 2nd person 3rd person 

Masculine  
Singular  -ni 

baaʕni 

-ik 

baaʕik 

-ah 

baaʕah 

Plural  -na 

baaʕna 

-kum 

baaʕkum 

-hum 

baaʕhum 

Feminine  
Singular  -ni 

baaʕni 

-iʃ 

baaʕiʃ 

-ha 

baaʕha 

Plural  -na 

baaʕna 

-kum 

baaʕkum 

-hum 

baaʕhum 

     In table (69), the stem is /baaʕ/ ‘sold’. It is noticed that the inconsistency in vowel 

length and quality that is found in table (68) is not seen in table (69) because all verbs 

in table (69) have a CaaC shape. The difference between the two tables is explained in 

the analysis below. 

     In addition, a combination of subject-object suffixes can be attached to the same 

hollow verb, as in /biʕnaahum/ ‘we sold them’ and /biʕtuhum/ ‘I sold them’. However, 

in the case of /biʕnaahum/, the final vowel in the subject suffix, -na, is lengthened after 

attaching the consonant initial object suffix, -hum, which is explained in detail in the 

vowel lengthening section above. While in the case of /biʕtuhum/, the first vowel /u/ is 

inserted to break the CCC cluster, as discussed in chapter 5. 
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(70) Imperfective aspect subject suffixes with hollow verbs 

Gender  Number  1st person 2nd person 3rd person 

Masculine  
Singular  a- -⦰ t- -⦰ ji- -⦰ 

ʕaɡuul 

ʕaʃiil 

ʔitɡuul 

ʔitʃiil 

jiɡuul 

jiʃiil 

Plural  n- -⦰ t- -uun ji- -uun 

ʕinɡuul 

ʕinʃiil 

ʔitɡuuluun 

ʔitʃiiluun 

jiɡuuluun 

jiʃiiluun 

Feminine  
Singular  a- -⦰ t- -iin t- -⦰ 

ʕaɡuul 

ʕaʃiil 

ʔitɡuuliin 

ʔitʃiiliin 

ʔitɡuul 

ʔitʃiil 

Plural  n- -⦰ t- -uun ji- -uun 

ʕinɡuul 

ʕinʃiil 

ʔitɡuuluun 

ʔitʃiiluun 

jiɡuuluun 

jiʃiiluun 

     In the previous table, the stems are /ɡuul/ ‘saying’ and /ʃiil/ ‘carrying’. Moreover, 

as previously discussed in chapter 5, the extra syllable /ʔi/ is needed to repair the initial 

complex onset when the verb is in an utterance initial position. 

     It is noticed that in (70), all vowels in the hollow verbs are long ones, and they have 

different qualities. This is not the case in the perfective aspect, as seen in (68) and (69), 

where the long vowels always have the same quality, i.e. /aa/. This suggests that the 

template for hollow verbs in the perfective form always has a CaaC shape. On the other 

hand, the vowel in the imperfective stems /ɡuul/ and /ʃiil/ can be traced back to the 

vocalized glides in the roots ɡ.w.l and ʃ.j.l respectively. 
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(71) Imperfective aspect object suffixes with hollow verbs 

Gender  Number  1st person 2nd person 3rd person 

Masculine  
Singular  -ni 

ji-ʃuufni 

-ik 

ji-ʃuufik 

-ah 

ji-ʃuufah 

Plural  -na 

ji-ʃuufna 

-kum 

ji-ʃuufkum 

-hum 

ji-ʃuufhum 

Feminine  
Singular  -ni 

ji-ʃuufni 

-iʃ 

ji-ʃuufiʃ 

-ha 

ji-ʃuufha 

Plural  -na 

ji-ʃuufna 

-kum 

ji-ʃuufkum 

-hum 

ji-ʃuufhum 

     The prefix used in the previous table is the third person masculine prefix ji-, and the 

stem is /ʃuuf/ ‘seeing’. Labels in table (71) refer to the object suffixes. A combination 

of subject-object suffixes can be found in verbs like /ji-ʃuuf-uun-hum/ ‘they are seeing 

them’, where the object suffix, -hum, is attached to the subject suffix, -uun. 

(72) Imperative mood subject suffixes with hollow verbs 

Gender  Number  2nd person 

Masculine  
Singular  ⦰- -⦰ 

ʃuuf	

Plural  ⦰- -u 

ʃuufu 

Feminine  
Singular  ⦰- -i 

ʃuufi 

Plural  ⦰- -u 

ʃuufu 
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(73) Imperative mood object suffixes with hollow verbs 

Gender  Number  1st person 3rd person 

Masculine  
Singular  -ni 

ʃuufni 

-ah 

ʃuufah 

Plural  -na 

ʃuufna 

-hum 

ʃuufhum 

Feminine  
Singular  -ni 

ʃuufni 

-ha 

ʃuufha 

Plural  -na 

ʃuufna 

-hum 

ʃuufhum 

     As mentioned before, when forming the imperative verb, subject suffixes are only 

second person suffixes, as seen in table (72). In table (73), the subject suffix is null 

because it refers to the second person masculine singular. As mentioned above with 

other verb types, it is preferred to use reflexive pronouns instead of using the second 

person suffix to form the imperative mood. It is preferred to say /ʃuuf nafsik/ ‘see 

yourself m.s.!’ instead of /ʃuufik/ ‘you m.s. see you m.s.!’. 

     An object suffix, such as -hum, can be attached to a subject suffix, such as -u, which 

causes vowel lengthening in the subject suffix because the attached object suffix is a 

consonant initial one, and it surfaces as /ʃuuf-uu-hum/ ‘see pl. them!’. However, if the 

attached object suffix is a vowel initial one, such as -ah, the output is /ʃuufuuh/ ‘see pl. 

it m.s.!’ where both vowels are kept, and they have a progressive harmony. 

     Vowel shortening in AA is realized when a suffix is attached to a hollow perfective 

verb with a CVVC shape, as in /baaʕ/ ‘sold’ that surfaces as /biʕ-na/ ‘we sold’, or to a 

perfective verb with a final CVVC syllable, as in /ʔixtaar/ ‘chose’, which surfaces as 

/ʔixtar-na/ ‘we chose’ after attaching the suffix -na ‘we’.  
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     However, this vowel shortening process is not realized in a similar environment, as 

in /baaʕ-at/ that surfaces as /baaʕat/ ‘she sold’. Although both suffixes in /biʕna/ and 

/baaʕat/ are subject ones, but the difference between them is the fact that in the former, 

the attached suffix is a consonant initial one, and in the latter, the attached suffix is a 

vowel initial one. The failure of vowel shortening in the case of /baaʕat/ confirms that 

the suffix is a vowel initial one. This vowel is part of the suffix, and it is not an 

epenthetic one. Because onsetless syllables are not allowed in AA, resyllabification 

takes place after attaching a vowel initial suffix and the output form will be 

/CVV.C-VC/. There is no open syllable shortening (OSS) in AA, and this is why no 

shortening takes place after attaching a vowel initial suffix. In other Arabic dialects, 

such as Cairene and Palestinian Arabic, open syllable shortening takes place, as in 

/baaʕ-uu-ha/ that surfaces as /baʕuuha/ ‘they sold it f.s.’(Younes, 1995, p. 158), and 

this increases the occurrence of vowel shortening cases in these dialects. 

     As mentioned above, consonant initial suffixes trigger vowel shortening, as in 

/ʃil-na/ ‘we carried’. Yet, in the case of /ʃaal-na/ ‘he carried us’, the verb surfaces with 

a long vowel even when the attached suffix is a consonant initial one. Both the stem 

and the suffixes (in /ʃil-na/ and /ʃaal-na/) start as homophones as they are identical in 

the underlying form. In this case, we have to refer to the morphological role of both 

suffixes. It is realized that vowel shortening only takes place if the attached suffix is a 

consonant initial subject suffix,100 but when the attached suffix is a consonant initial 

 

100 When forming the imperfective aspect and imperative mood, all subject suffixes are vowel initial (as 
seen in tables (70) and (72)), and attaching them does not trigger vowel shortening. This can be the 
reason for only having a vowel shortening process when forming the perfective form because some 
perfective subject suffixes are consonant initial ones (as seen in table (68)).   
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object or possessive one, then no vowel shortening takes place.101  Having vowel 

shortening taking place in one case but not in others leads to the suggestion that 

different morphological changes must have taken place at different levels. The merit of 

Stratal OT is that we do not need to use different constraints with each morphological 

category, such as indexed constraints. In the Stratal OT framework, the same set of 

constraints can be used to explain both cases (vowel shortening and the absence of it) 

by reranking them at different levels. 

     In addition to vowel shortening, it is realized that the vowel quality changes from a 

low vowel (/a/) to a high vowel (/i/ or /u/). Change in vowel quality after changing 

vowel length is also found in the case of final vowel lengthening (as discussed in §6.2).  

6.3.2.1. Counterfeeding case in vowel shortening 

     The absence of vowel shortening in triggering environments appears as a case of 

underapplication of the vowel shortening process. It is observed that what triggers this 

process is the addition of a consonant initial suffix, as in /ʃaal-na/ that surfaces as 

/ʃil-na/ ‘we carried’. However, not all consonant initial suffixes trigger vowel initial 

ones, as in: /ʃaal-na/ ~ /ʃaalna/ ‘he carried us’ and /baal-na/ ~ /baalna/ ‘our mind’. To 

account for the absence of this process in such cases, and as explained in (74), it can 

be suggested that if the morphological operation (of attaching the suffix) happens at 

the stem level, then vowel shortening takes place. On the other hand, if attaching a 

suffix takes place at the word level, then the vowel will remain long. This is not similar 

 

101  Vowel shortening in CVVC syllables before consonant initial subject suffixes is obligatory in 
Levantine dialects, but no shortening takes place before object suffixes (Kenstowicz, 1986). 
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to what happens with vowel lengthening because vowel lengthening takes place at the 

stem and word levels. However, a similarity between the vowel shortening and vowel 

lengthening processes is found in their behaviour towards the change in vowel quality 

at the stem level, as will be explained below. 

(74) Counterfeeding of vowel shortening in AA 

Levels Subject suffix Object suffix 

Stem level (suffix attached) ʃaal-na ʃaal 

Stem level (vowel shortening) ʃilna Ø 

Word level (suffix attached) Ø ʃaal-na 

Surface form ʃilna ‘we carried’ ʃaalna ‘he carried us’ 

     To account for vowel shortening in AA, the faithfulness constraint 

IDENT-LENGTH and the markedness constraint *CVVC]C are proposed to control 

this process. 

(75) *CVVC]C 

No long vowel is allowed in a closed syllable after attaching a consonant initial 

suffix. 

     The different rankings of *CVVC]C and IDENT-LENGTH at different levels is 

able to account for what appears as an underapplication of the vowel shortening process 

on the surface. 
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(76) Stem level: /baaʕ-na/ ‘we sold’ 

Input: baaʕ-na *CVVC]C IDENT-LENGTH 

a. baaʕna  *! 

 

b. ☞biʕna  

 

* 

     Attaching a consonant initial subject suffix, as in tableau (76), triggers vowel 

shortening. It can be suggested that attaching suffixes at the stem level has greater 

effect on the stem, and this is the reason for having vowel shortening and vowel 

lengthening taking place at the stem level in addition to the change of vowel quality in 

both cases. 

     In tableau (76), the winner candidate (b) is violating IDENT-LENGTH by 

shortening the vowel under the influence of *CVVC]C. At the stem level, the 

faithfulness constraint IDENT-LENGTH is ranked lower than the markedness 

constraint*CVVC]C, and this is what causes shortening at the stem level. 

(77) Stem level ranking: *CVVC]C >> IDENT-LENGTH 

(78) Stem level: /biʕ-na/ ‘we sold’ 

Input: baaʕ-na *CVVC]C MAX-V IDENT-LENGTH 

a. baaʕna  *!  

 

b. ☞biʕna  

 

* * 
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     To satisfy *CVVC]C by vowel shortening, a violation mark is assigned to MAX-V 

and IDENT-LENGTH, as in (78). As discussed in the vowel lengthening section, 

MAX-V is ranked higher than IDENT-LENGTH at the stem level. 

(79) Stem level ranking: *CVVC]C >> MAX-V >> IDENT-LENGTH 

(80) Stem level: /baaʕ-at/ ‘she sold’ 

Input: baaʕ-at *CVVC]C IDENT-LENGTH 

a. ☞baaʕat  

  

b. biʕat  

 

*! 

     The constraint *CVVC]C is not violated when the attached suffix is a vowel initial 

one because resyllabification will result in having an open syllable, as in candidate (a) 

in tableau (80). Because OSS is not active in AA, the vowel remains long in an open 

syllable.  

(81) Word level: /baaʕ.na/ ‘he sold us’ 

Input: baaʕ-na IDENT-LENGTH *CVVC]C 

a. ☞baaʕ.na  

 

* 

b. biʕ.na  *! 

 

     At the word level, the faithfulness constraint IDENT-LENGTH is ranked higher 

than the markedness constraint *CVVC]C, and this is what prevents shortening at the 
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word level. The winner candidate (a) in (81) surfaces with a long vowel even when the 

attached suffix is a consonant initial one. 

(82) Word level ranking: IDENT-LENGTH >> *CVVC]C 

     In addition, it has been established that MAX-V outranks IDENT-LENGTH at the 

word level. MAX-V also outranks *CVVC]C at the word level to prevent vowel 

deletion to satisfy *CVVC]C. 

(83) Word level ranking: MAX-V >> IDENT-LENGTH >> *CVVC]C 

     Moreover, DEP-C is ranked high at both the stem and word levels to prevent 

consonant insertion between the two vowels, *CVCVC, to satisfy *CVVC]C. In 

addition, the ranking in (84) triggers vowel lengthening, to satisfy *V]C, but prevents 

vowel shortening, to satisfy *CVVC]C, at the word level. 

(84) Word level ranking: *V]C >> IDENT-LENGTH >> *CVVC]C 

6.3.2.2. Vowel quality  

     As in the case of vowel lengthening, the quality of the shortened vowel is altered 

after shortening. It is observed in different Arabic dialects that the quality of this vowel 

gets changed from a low to a high vowel with shortening 

     There were different suggestions proposed to account for the change in vowel 

quality after altering vowel length. For instance, it has been proposed that the quality 

of the vowel depends on the neighbouring segments. For example, according to Glover 
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(1988, p. 177), the quality of the vowel depends on the following tautosyllabic 

consonant.102  

     Moreover, it was also suggested that vowel quality in the stem is affected by the 

nature of the attached suffix (i.e. if it is a vowel initial or consonant initial one), and in 

pre-OT, this was explained in terms of allomorphy (Kabrah, 2004, p. 80). According 

to Watson (2002, p. 180), each hollow verb has two allomorphs, CVC before consonant 

initial suffixes, and CVVC before vowel initial suffixes, and this process is not 

productive anymore. It was suggested that it can be accounted for this allomorphy by 

assuming multiple inputs (in OT and pre-OT frameworks), as in the case of suppletive 

allomorphs that appear in morphosyntactic contexts, but their choice is phonologically 

conditioned (Kabrah, 2004, p. 81).103 Therefore, it was suggested that in the cases of 

the vowel initial subject suffix and the null subject suffix, the allomorph used will have 

a long vowel, as in /ɡaal-at/ ‘she said’ and /ɡaal-ø/ ‘he said’. While in the case of 

attaching consonant initial suffixes, the chosen allomorph is ɡul-, as in /ɡult/ ‘I said’.  

     Suggesting that there are two forms in the input – /ɡaal~ɡul/, where /ɡaal/ surfaces 

unconditionally while /ɡul/ is conditioned to consonant initial suffixes – would prove 

to be problematic. The reason for this would be the fact that not all consonant initial 

suffixes trigger the same change in the host, as in the variation /ʃaaf-na/ ‘he saw us’ ~ 

/ʃuf-na/ ‘we saw’. Suggesting one allomorph before consonant initial suffixes and 

another allomorph elsewhere does not seem like a compelling idea because of the fact 

 

102 Tautosyllabic consonants are consonants that occur in the same syllable. 
103 Phonologically conditioned suppletive allomorphy (PCSA) is a “type of allomorphy involving 
multiple underlying forms whose distribution is phonologically determined” (Paster, 2007, p. 1). For 
more about phonologically conditioned suppletion see Carstairs (1988, 1990). 
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that not all consonant initial suffixes choose the CVC stem. Moreover, in suppletive 

allomorphs in examples like go ~ went, we cannot account for this change in 

phonology, which makes it a morphological operation, but in /ɡult/ ‘I said’ and 

/maddeet/ ‘I stretched’, it can be accounted for as a phonological operation, as 

explained in the vowel lengthening section above. This phonological operation is 

morphologically determined. 

     Moreover, it was proposed that the process of changing vowel quality can be 

controlled by the constraints *NUC/a (which prevents the vowel /a/ in a nucleus) and 

*NUC/u (which prevents having /u/ as a nucleus). The choice of the optimal candidate 

is based on choosing the most harmonic nucleus, and it can be suggested that the long 

/aa/ is better than having a short /u/ because first, long vowels are more sonorant, and 

second, low vowels are higher in sonority than high vowels (Kabrah, 2004, p. 83). 

When the ranking is *NUC/u > *NUC/a, this will favour /ɡaal-at/ over *ɡul-at. The 

problem with this analysis is that it would rule out winner candidates like /ɡult/ ‘I said’. 

     Hollow verbs have a glide as the second radical in the root, and Al-Shahrani (1988, 

pp. 94–95) draws a connection between the glide in the root and vowel quality after 

shortening.104 However, Al-Shahrani’s (1988, p. 96) analysis of the effect of the glide 

on the nature of the vowel after shortening is based on the idea of progressive 

assimilation, where both the glide and the vowel are available in the underlying form, 

as in ɡawul ‘saying’, where the glide is deleted first, then the vowels have regressive 

assimilation and both of them become /uu/. After that, one of them is deleted. Although 

 

104 Al-Shahrani (1988, p. 95) referred to vowel shortening as “truncation”.  
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I do not fully agree with the details of Al-Shahrani’s analysis, the fact that the nature 

of the vowel after shortening is derived from other forms is what I also support in this 

study.  

     The vowel in the imperfective and imperative stems, as in /ji-ʃiil/ ‘he is carrying’ 

and /ʃiil/ ‘carry! m.s.’, although long, still has the same quality as the shortened vowel 

in the perfective form, as in / ʃil-t/ ‘I carried’, which makes it more plausible to make 

a connection between them. 

     Moreover, because the shortened vowel is sometimes shortened to /i/, as in /ʃil-t/ ‘I 

carried’, and in other cases it is /u/, as in /ʃuf-t/ ‘I saw’, it is more plausible to link the 

shortened vowels to the root. These vowels can be traced back to the glides in the root 

that have been vocalized in different forms. If the glide in the root is /j/, as in ʃ.j.l, then 

the vowel in the hollow verb becomes /i/ when shortened, as in /ʃil-na/, but if the glide 

in the root is /w/, as in ʃ.w.f, the vowel in the hollow verb becomes /u/ when shortened, 

as in ʃuf-na/ ‘we saw’. The same thing applies to imperfective and imperative forms. 

The constraints needed to control the quality of the shortened vowel are 

IDENT-BASE-V and IDENT-QUALITY. 

(85) IDENT-BASE-V 

 The shortened vowel is identical to the vowel in the base.105 

 

 

105 It is vital for the success of this constraint for it to be specific to shortened vowels. If not, then it 
would end up changing the vowel quality in words like /katab/ ‘wrote’ to *ktib, which is the vowel in 
the imperative and the imperfective forms. 
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(86) Stem level: /biʕ.na/ ‘we sold’ 

Input: baaʕ-na IDENT-BASE-V IDENT-QUALITY 

a. ☞biʕ.na   * 

b. baʕ.na  *! 

 

     By ranking IDENT-BASE-V higher than IDENT-QUALITY at the stem level, the 

winner candidate has to have the vowel quality in the base, which is similar to the 

vowels in related forms (the imperative and imperfective). By changing vowel quality, 

IDENT-QUALITY is violated. 

(87) Stem level ranking: IDENT-BASE-V >> IDENT-QUALITY 

     The constraints *CVVC]C and IDENT-BASE-V are not violated by winner 

candidates at the stem level, and they are equally ranked. By combining the constraints 

responsible for the vowel length in (79) and the ones responsible for the vowel quality 

in (87), we have the ranking in (88). 

(88) Stem level ranking: *CVVC]C, IDENT-BASE-V >> MAX-V >> 

IDENT-LENGTH, IDENT-QUALITY 
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(89) Stem level: /biʕ.na/ ‘we sold’ 

 

Input: baaʕ-na  

*C
V

V
C

]C
 

ID
EN

T-
B

A
SE

- V
 

M
A

X
-V

 

ID
EN

T-
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N
G

TH
 

ID
EN

T-
Q

U
A

LI
TY

 

 

a. ☞biʕ.na    * * * 

b. baʕ.na   *! * * 

 

c. baaʕ-na *! *    

     In order to apply vowel shortening and change the vowel quality at the stem level, 

faithfulness constraints are ranked lower to allow these changes to take place. In 

addition, as mentioned, DEP-C must be ranked higher than *CVVC]C to prevent 

inserting a consonant to satisfy *CVVC]C, and this gives the ranking in (90). 

(90) Stem level ranking: DEP-C >> *CVVC]C, IDENT-BASE-V >> MAX-V >> 

IDENT-LENGTH, IDENT-V 

(91) Word level: /baaʕ.na/ ‘he sold us’ 

Input: baaʕ-na IDENT-QUALITY IDENT-BASE-V 

a. biiʕ.na  *!  

b. ☞baaʕ.na   * 
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     It was discussed earlier that at the word level, no vowel shortening takes place. In 

addition, vowels keep their quality at the word level under the influence of the ranking 

in (92). Therefore, at the word level, the vowel in the output has the same quality as 

the one in the input (not the one in the base). 

(92) Word level ranking: IDENT-QUALITY >> IDENT-BASE-V  

     At the word level, MAX-V and IDENT-LENGTH outrank *CVVC]C to prevent 

shortening by deleting a vowel. Moreover, it was established in the vowel lengthening 

section above that MAX-V is ranked higher than IDENT-LENGTH. By combining the 

word level rankings in (92) and in (82), we have the ranking in (93). 

(93) Word level ranking:  MAX-V >> IDENT-LENGTH, IDENT-QUALITY >> 

IDENT-BASE-V, *CVVC]C 

 (94) Word level: /baaʕ.na/ ‘he sold us’ 

 

Input: baaʕ-na 

M
A

X
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a. biʕ.na  *! * *   

b. baʕ.na  *! *  *  

c. ☞baaʕ-na    * * 
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6.4. Conclusion 

     This chapter focused on two contrasting phonological processes in AA, namely 

vowel lengthening and vowel shortening. The environment where these processes take 

place has been examined. Not so much focus was given to the phrase level because at 

the phrase level, neither vowel lengthening nor vowel shortening take place because 

both are caused by attaching suffixes earlier in the derivation. 

     Different suggestions for the change in vowel length have been considered. The 

suggestion that vowels are shortened to lose a mora before consonant initial suffixes 

and lengthened to gain an extra mora to keep syllables bimoraic in pre-suffixal position 

has been refuted. In addition, different views regarding the change of quality of the 

lengthened and shortened vowels have been discussed. 

     It has been described that vowel lengthening in AA is realized when a suffix is 

attached to a final vowel host (a stem, a word, or another suffix) at the stem and word 

levels. At the stem level, the subject suffix in verbs like /rameet/ ‘I threw’ motivates 

vowel lengthening, and this suffix has to be a consonant initial one to trigger 

lengthening at the stem level. A vowel lengthening process also takes place at the word 

level because object and possessive suffixes cause vowel lengthening, as in 

/ʔawarriihum/ ‘I show them’ and /namaahum/ ‘their child’. The difference between 

lengthening the final vowel at the stem level and the word level is the fact that vowel 

quality changes in the former but not in the latter.  

     In addition, it was discussed that epenthetic vowels at the stem level are subject to 

the vowel lengthening process, while those at the word level keep their length. 
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Moreover, epenthetic vowels (and all vowels) in a pre-suffixal position at the stem level 

have to change their quality to /e/ when the suffix is a consonant initial one. On the 

other hand, the epenthetic vowel at the word level harmonizes with the vowel in the 

suffix. While final lengthened vowels keep their quality before consonant initial 

suffixes at the word level. 

     Adjacent vowels across morpheme boundaries have different behaviours at different 

levels. At the stem level, the final vowel in the host is deleted at the expense of keeping 

the vowel in the suffix, as in /ramo/ ‘they threw’. On the other hand, both vowels are 

kept at the word level, but they must have the same quality, as in /namaah/ ‘his son’. 

However, if they have different qualities, a progressive assimilation occurs to change 

the quality of the second vowel to become identical to the first one as in /namaaʃ/ ‘your 

f.s. son’. 

     As for the vowel shortening process, this only takes place at the stem level when the 

attached suffix is a consonant initial one. In addition, the quality of the shortened vowel 

changes to match the vowel in the imperative and the imperfective forms. At the word 

level, even if the attached suffix is phonologically identical to the subject suffix that 

caused vowel shortening at the stem level, no vowel shortening takes place. 
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Chapter 7. Concluding remarks 

and further research  

7.1. Conclusion  

     Chapter 1 provided a political, historical, and geographical description of Abha city 

(where AA is spoken). Previous studies of different Saudi dialects were also cited. 

Moreover, the objectives and research questions were introduced, in addition to the data 

collection methodology. The significance of the study lies in the fact that it is the first 

one that provides a detailed account of vowel processes in AA using the Stratal OT 

framework. 

      Chapter 2 provided a historical overview of different theories related to Stratal OT. 

It was explained that opacity, which is problematic to Parallel OT, is what motivated 

the proposition of different versions of OT, including Stratal OT. In this study, different 

cases of opaque interactions showed the ability of Stratal OT to account for opacity. 

     Chapter 3 focused on the morphological aspects of AA, and it looked at AA 

morphology from two different angles, i.e. concatenative and non-concatenative. A 

detailed account of different types of affixes (nominal and verbal) was provided. 

Chapter 4 looked at AA phonology, where an account of AA consonants and vowels 

was provided. Different syllable patterns were discussed, along with the stress 

algorithm in AA.  
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     Chapters 5 and 6 looked at different vowel processes in AA, including vowel 

insertion, vowel lengthening, and vowel shortening. A Stratal OT analysis was 

employed to account for different phonological processes that take place at different 

levels after being triggered by morphological operations.  

     Different affixes, although phonologically similar, trigger different phonological 

reactions, which means that they belong to different levels. At the right edge of the 

word, different pieces of evidence confirmed that subject suffixes are attached at the 

stem level. On the other hand, object and possessive suffixes are attached at the word 

level. At the left edge of the word, imperfective prefixes are attached at the word level, 

while the definite article is added at the phrase level. 

7.1.1. Stem level processes 

(1) Vowel processes at the stem level 

Vowel insertion Vowel lengthening Vowel shortening 

The epenthetic vowel 

needed to break CCC 

clusters before consonant 

initial suffixes is /ee/, as in 

/maddee-t/ ‘I stretched’. 

Final short vowels are 

lengthened when a 

consonant initial suffix is 

attached, as in /ramee-t/ ‘I 

threw’. 

Long vowels in closed 

syllables are shortened 

after attaching consonant 

initial suffixes, as in 

/ʃil-na/ ‘we carried’. 

     Three vowel processes take place at the stem level, as seen in (1), and they result 

from phonology-morphology interaction. At the stem level, vowel insertion, 
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lengthening, and shortening only take place if the attached suffix is a consonant initial 

one. 

     Not all consonant clusters are repaired at the stem level. Vowel epenthesis is not 

triggered to satisfy *COMPLEX-ONSET, *COMPLEX-CODA, or SON-SEQ because 

complex onsets and rising sonority codas are tolerated at the stem level. 

     At the stem level, a CCC cluster, created by adding a consonant initial suffix to a 

doubled verb, is repaired by vowel epenthesis. This epenthetic vowel abides by the 

rules set on pre-suffixal vowels at the stem level. These rules dictate that the 

pre-suffixal vowel is a long one and it should be /ee/. The epenthetic vowel is inserted 

between the stem and the suffix, which satisfies CONTIGUITY and geminate 

inalterability. 

     At the stem level, inserting long vowels takes place in two cases. The first case is 

triggered to avoid having a CCC cluster, as in /maddeet/ ‘I stretched’. The second case 

is caused by compensatory lengthening after deleting the glottal stop, as in /taakul/ ‘she 

is eating’. 

     Vowel lengthening and vowel shortening take place at the stem level, and it was 

noticed that shortened vowels and lengthened vowels at the stem level change their 

quality. Attaching a consonant initial suffix to a vowel final stem triggers vowel 

lengthening as in /ramee-na/ ‘we threw’. All lengthened final vowels change their 

quality to /e/. Attaching a vowel initial suffix causes the occurrence of two vowels 

across morpheme boundaries. In this case, the vowel in the stem is deleted, while the 

vowel in the suffix is preserved, as in /ramo/ ‘they threw’. 
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     Long vowels in closed syllables get shortened at the stem level after attaching a 

consonant initial suffix, as in /ʃil-na/ ‘we carried’. Attaching a vowel initial suffix 

causes resyllabification, which bleeds the environment for vowel shortening. It was 

also discussed that the shortened vowel changes its quality and copies the quality of the 

vowel in the base form.  

7.1.2. Word level processes 

(2) Vowel processes at the word level 

Vowel insertion Vowel lengthening Vowel shortening 

Vowel insertion is triggered 

to break CCC clusters, as in 

/ɡalbu-hum/ ‘their heart’ 

and /tu-ktub/ ‘she is 

writing’. 

The final short vowel is 

lengthened after attaching 

a consonant initial suffix, 

as in /ramaa-na/ ‘he threw 

us’. 

No vowel shortening 

takes place at this level. 

     Only two of the vowel processes discussed in this study take place at the word level: 

vowel insertion and lengthening; vowel shortening is not active. 

          As in the stem level, complex onsets and rising sonority codas are tolerated at 

the word level, and they do not trigger vowel insertion. Only CCC clusters motivate 

vowel insertion at the word level, and they are created by adding prefixes and suffixes. 

In both cases, this cluster is repaired by vowel epenthesis outside the stem because 

CONTIGUITY is ranked high at the word level. Moreover, epenthetic vowels 

harmonize with the following vowel, unlike epenthetic vowels at the stem level that are 
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always /e/. In addition, no long vowel insertion takes place at the word level, and only 

short vowels are inserted. 

     Attaching a consonant initial suffix does not trigger vowel shortening, as in the stem 

level. However, final vowel lengthening still takes place with consonant initial suffixes. 

The lengthened vowel keeps its quality, as in /ramaa-na/ ‘he threw us’, unlike the 

lengthened vowel at the stem level that changes its quality to /ee/. 

     Attaching vowel initial suffixes to a vowel final morpheme does not trigger vowel 

deletion (as in the stem level). Both vowels are kept, but the second vowel copies the 

quality of the first vowel, as in /ramaaʃ/ ‘he threw you’. At the left edge of the word, a 

VVV cluster can be created after deleting the glottal stop and attaching a vowel final 

prefix. In this case, the vowel in the prefix is deleted, as in /jaakul/ ‘he is eating’. 

7.1.3. Phrase level processes 

(3) Vowel processes at the phrase level 

Vowel insertion Vowel lengthening Vowel shortening 

Vowel insertion is triggered 

to avoid complex onsets, as 

in /ʔiʤlis/ ‘sit! m.s’, and 

rising sonority complex 

codas, as in /ʔakil/ ‘food’. 

No vowel lengthening 

takes place at this level. 

No vowel shortening 

takes place at this level. 
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     At the phrase level, no vowel shortening or lengthening take place. Only vowel 

insertion takes place at this level, and it is triggered to satisfy *COMPLEX-ONSET, as 

in /ʔiʤlis/ ‘sit! m.s’, and SON-SEQ, as in /ʔakil/ ‘food’. CCC clusters are tolerated at 

the phrase level as long as there is no violation to *COMPLEX-ONSET or SON-SEQ. 

Vowel insertion at the phrase level takes place at the left edge of the prefix, as in 

/ʔi-l-kbaar/ ‘the big ones’. Insertion inside the stem takes place in the case of a rising 

sonority complex coda, as in /ʔakil/ ‘food’. 

     The closer to the stem, the more morphology has an effect on the host, and the 

further we move from the stem, the less processes take place. At the stem level, all 

vowel processes under study take place in addition to the change in vowel quality. At 

the word level, no vowel shortening take place, and no change in vowel quality is 

observed. At the phrase level, no vowel lengthening or vowel shortening take place, 

and vowel epenthesis is the only vowel process active at this level. The epenthetic 

vowel at the phrase level lacks the vowel harmony that the epenthetic vowel at the word 

level has.  

7.1.4. The need for levels 

     In some cases, the epenthetic vowel harmonizes with the neighbouring vowels and 

sometimes it does not. The position of the epenthetic vowels that repair consonant 

clusters change in different examples. To account for the quality and the position of the 

epenthetic vowel, Stratal OT was put to the test to see how a multi-stratal framework 

can deal with different kinds of consonant clusters at different levels.  

     The Stratal OT framework is able to account for the quality of the epenthetic vowel 

in AA. The long vowel /ee/ is needed at the stem level to break CCC clusters, as in 
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/maddeena/ ‘we stretched’. At the word level, the epenthetic vowel copies the quality 

of the following vowel, as in /tuktub/ ‘she is writing’.  At the phrase level, the epenthetic 

vowel is always /i/, as in /ʔakil/ ‘food’. 

     The need for levels is obvious when dealing with opaque interactions, as in the 

examples in (4). It is impossible for frameworks like HS and Classic OT to account for 

the absence of vowel lengthening in /maddana/ ‘he stretched us’, the absence of vowel 

shortening in /ʃaal-na/ ‘he carried us’, and the difference in vowel quality between 

/ramaana/ ‘he threw us’ and /rameena/ ‘we threw’. 

(4) Same inputs with different outputs 

a. The input /madd-na/ can surface as /maddana/ ‘he stretched us’ or 

/maddeena/ ‘we stretched’. 

b. The input /ʃaal-na/ can surface as /ʃaalna/ ‘he carried us’ or /ʃilna/ ‘we 

carried’. 

c. The input /rama-na/ can surface as /ramaana/ ‘he threw us’ or /rameena/ 

‘we threw’. 

     Moreover, to account for the difference between /katabtuhum/ ‘I wrote them’ and 

/katabtuuhum/ ‘you pl. wrote them’, we need a framework with different levels to 

account for the absence of vowel lengthening in /katabtuhum/ ‘I write them’. 

     In addition, Stratal OT is able to explain the different behaviours of two vowels 

across morpheme boundaries. The final vowel in the stem is deleted after attaching a 

vowel initial suffix at the stem level, as in /ramat/ ‘she threw’. At the word level, both 

vowels are kept, but they have to be identical, as in /ramaah/ ‘he threw it m.’. 
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7.2. Suggestions for further research  

     This study focused mainly on vowel processes in AA, and future research of the 

consonant processes in AA would be useful to determine if Stratal OT can account for 

processes like consonant assimilation. Also, Stratal OT’s ability should be tested with 

free variation, where the speakers sometimes decide to use different forms in the same 

environment, i.e. sometimes applying consonant assimilation and sometimes not. 

     In addition, it was observed that some of the wrong winners in the tableaux are 

actually the optimal winners in other Arabic dialects. It will be valuable to have a 

comparison between different Arabic dialects to account for their different behaviour 

towards the same morphological operation. The Stratal OT framework should be able 

to account for the different behaviour of different Arabic dialects towards vowel 

shortening processes. For example, in Palestinian and Cairene Arabic, vowel 

shortening takes place when the attached suffix is an object or possessive suffix and 

not only with subject suffixes (Younes, 1995). This can be accounted for by suggesting 

that vowel shortening takes place at the stem and word levels. To trigger the vowel 

shortening process to take place at both levels, the constraint ranking causing it is fixed 

in stem and word levels. 

     In addition, some of the wrong winners were the actual surface forms that children 

start with before learning the correct output. It would be an interesting topic to cover in 

order to see if Stratal OT is able to analyse children’s outputs and provide a better 

understanding of the reason for choosing these candidates instead of the adult forms. 
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List of constraints 

*CCC 

Three consonant clusters are prohibited. 

*COMPLEX-ONSET 

*[σ CC  (‘Onsets are simple’). 

*COMPLEX-CODA 

*CC ]σ   (‘Codas are simple’). 

CONTIGUITY 

The portion of S1 standing in correspondence forms a contiguous string, as does 

the correspondent portion of S1. Do not delete or insert inside the stem. 

CLUSTER-CONDITION 

The glottal stop is prohibited in complex onsets and complex codas. 

COMP 

A deleted glottal stop is replaced with a long vowel. 
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*CVVC]C 

No long vowel is allowed in a closed syllable after attaching a consonant initial 

suffix. 

DEP(a) 

Do not insert /a/. 

DEP-C  

Do not insert a consonant. 

DEP(i) 

Do not insert /i/. 

DEP(u) 

Do not insert /u/. 

DEP-V  

Do not insert a vowel. 

DEP-VV 

Do not insert a long vowel. 

e]C 

The final vowel before consonant initial suffixes is the mid front vowel /e/. 

*i]σ  

Unstressed high vowels in nonfinal open syllables are syncopated. 
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IDENT-BASE-V 

The shortened vowel is identical to the vowel in the base. 

IDENT-LENGTH 

Vowel length in the output must be identical to vowel length in the input, i.e. 

do not change vowel length. 

IDENT-QUALITY 

Vowels in the output should have the same quality as the corresponding vowels 

in the input. i.e. do not change vowel quality. 

IDENT-ROOT 

Do not change consonants in the root. 

L-ANCHOR 

No epenthesis or deletion at the left edge of the stem. 

MAXAFFIX  

Do not delete segments from the affixes. 

MAX-C 

Do not delete a consonant. 

MAXSTEM 

Do not delete segments from the stem. 
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MAX-V 

Do not delete a vowel. 

μμ]C  

Pre-suffixal syllables are bimoraic when a consonant initial suffix is attached. 

*μμμ 

Syllables with three moras are prohibited. 

No [i] 

/i/ is not allowed in light syllables. 

ONSET 

*[σ V, i.e. syllables must have onsets. 

R-ANCHOR 

No epenthesis or deletion at the right edge of the stem. 

SON-SEQ 

Complex onsets rise in sonority and complex codas fall in sonority. 

*[v, +hi]$ 

No unstressed high vowels in an open syllable. 

*V]C 

Short vowels are prohibited before consonant initial suffixes. 
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V-HARMONY 

Epenthetic vowels copy the quality of the following vowel. 

*V]V 

Adjacent vowels from different morphemes are prohibited. 

*VVV 

Three adjacent vowels are prohibited. 

V1]V1 

Vowels across morpheme boundaries assimilate progressively. 

*V1]V2  

Adjacent vowels must have the same quality across morpheme boundaries. 


