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Abstract 

The prime focus of this study is the description of syllabification and stress patterns in 

Hindko language with reference to Hazara Hindko, one of its dialects. It is an 

understudied dialect which has not been explored much on systematic grounds by 

linguists in past. The study is done to achieve four objectives. The first is to provide a 

comprehensive acoustic description of Hazara Hindko segments as systemic phonemic 

inventories (consonants and vowels) are not available. In addition, an accurate description 

syllabification and stress patterns is impossible without a systematic description at 

segmental level. The second is to describe in detail the syllable structure and 

syllabification pattern. The third is to describe the lexical stress pattern in 

monomorphemic words. And the fourth one is to account for the findings emerging out of 

syllabification and stress patterns in the theoretical framework of Optimality Theory. The 

first objective is achieved by presenting the phonemic analysis where needed and 

providing a comprehensive acoustic description of consonants and vowels which is based 

on experimental study that involves 10 Hindko native speakers. The study identifies and 

establishes 30 consonants, 9 oral vowels, 6 nasal vowels and 10 diphthongs that are 

distinguished acoustically. The second objective is achieved by offering an in depth 

description of Hazara Hindko syllable structure and syllabification pattern. This divulges 

that Hazara Hindko has an obligatory vowel followed by an optional vowel V (V), 

preceded and followed by optional consonants (C) (C) V (V) (C) (C). This discloses that 

Hazara Hindko tolerates onset and coda clusters. These clusters obey sonority sequencing 

principle. There are four likely word structures in Hazara Hindko which are 

monosyllabic, disyllabic, tri-syllabic and tetra-syllabic. Monosyllabic words can observe 

only heavy (VV or VC) or super heavy (VVC) rhyme. The study further demonstrates 

that Hazara Hindko makes use of three types of syllable weight namely: light, heavy and 
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super heavy. Light syllables are not observed word finally. The description of lexical 

stress in monomorphemic words illustrates that Hindko is a quantity-sensitive unbounded 

rhythmic right headed language. Stress is taken by the super heavy syllable irrespective of 

its occurrence in words, otherwise penultimate syllable is assigned stress. In case of a tie 

in terms of syllable weight, extrametricality comes to play. The last objective is achieved 

by providing an Optimality theoretic account of syllabification and stress patterns in 

Hazara Hindko. This specifies that Hazara Hindko violates markedness constraints and to 

observe the well-formedness of the syllable structure, it ranks higher the faithfulness 

constraints. In connection with lexical stress, the analysis suggests that PK-PROM 

constraint dominates the hierarchy of the relevant constraints when the final and the 

antepenult being super heavy take the stress: PK-PROM ˃˃ ALL-Ft-RIGHT ˃˃ 

RHTYPE-T, NONFINALITY ˃˃ PARSE- σ. ALL-Ft-RIGHT dominates the other related 

constraints when penult is stressed: ALL-Ft-RIGHT ˃˃ RHTYPE-T, NONFINALITY ˃˃ 

PARSE- σ. This work adds to investigation on Hindko by recording the syllabification 

and stress patterns systematically. Hopefully, this work will serve as a basis for future 

linguists who will be interested in working further on Hindko Phonology. 
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Chapter 1 

 INTRODUCTION 

1.0 Introduction   

This study is a description of syllabification and stress patterns in Hindko language with 

reference to Hazara Hindko (from now on the term ‘Hindko' is used to refer to ‘Hazara 

Hindko’), one of its dialects. Systematic linguistic documentation of this language lags 

behind other Indo Aryan languages. However, documentation is not totally absent. 

Rensch (1992) studies the mutual intelligibility among different dialects from the 

perspective of lexical similarities and differences. Awan (1994) describes the phonology 

of its verbal phrase with reference to the Peshawar dialect. Haroon & Raja (2012) 

document its vowel system and a rudimentary analysis of syllabification with reference to 

the dialect spoken in Muzaffarabad. Nawaz (2014) describes consonants and vowels and 

syllabification with reference to Tanoli dialect. So far, there has been no systematic 

attempt to account for its syllabification and stress patterns. Thus, due to the limits, 

partiality and no direct relevance to Hazara Hindko of the previous works, it requires a 

comprehensive research work that can account for its segmental and suprasegmental 

features. This dissertation aims to do so by focusing on its consonantal and vowel 

systems, syllabification and stress patterns. This chapter introduces the language by 

discussing its background, its language family, some characteristics of Hindko speakers, 

and the status of the language, presents an overview of previous works and efforts for the 

promotion of the language, outlines the research objectives, provides a brief description 

of the theoretical framework adopted for this study and describes the methodology. 

Finally, it presents the organization of the dissertation. 
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1.1 The Hindko Language 

The description of Hindko language includes its background, classification, speakers, 

previous works and promotion efforts. 

1.1.1 Historical background of Hindko  

There are definite claims about the origin of Hindko and its kinship with other Indo-

Aryan languages. Ahmed (2008) argues that Hindko is one of the oldest languages in the 

Subcontinent as Hindko words are observed in 1500 BC in Vedic language. He 

supplements his claim by stating as evidence that Hindko was written in the ‘Kharoshti’ 

script. He also holds that there is a close affinity of Hindko with other regional languages 

such as Gojri, Siraiki and Kohistani. Awan (2008) espouses the same view about the 

origin of Hindko claiming it existed before the advent of Sanskrit. He asserts that Sanskrit 

was the language of Indo-Aryan people and the local languages were known as Prakrits. 

Awan (2008) further argues to show the age of Hindko that many sound segments, 

grammar rules and the lexicon of Sanskrit originate from Hindko. 

The Imperial Gazette of India (1905) for North West Frontier Province (NWFP), now 

called ‘Khyber Pakhunkhawa Province’ (KPP) refers to the language as ‘Hindki’. 

However, according to Shackle (1980), the word Hindki is widely used to denote to a 

speaker of the Hindko language. Raja, Haroon & Sohail (2011) argue that the term 

Hindko should be used to refer to the language.  

1.1.2 Language family 

Linguists commonly classify Hindko as a member of the Indo-Aryan subgroup that 

branches of the Indo-European language family. Grierson (1917) treats Hindko as a 

dialect of the Lahanda. According to this classification, the Lahanda group of languages 
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is further divided into three subgroups: Southern, North-Western and North-Eastern. 

Shackle (1980) dissents from this classification and proposes a division of various Hindko 

dialects under the label ‘Common Punjabi’ on the basis of the commonness of languages. 

Raja, Haroon & Sohail (2011) consider his classification problematic on various grounds 

such as his confusion in placing different dialects under any category and his 

classification is not supported by any other corner.  

Nigram (1972) divides Indo-Aryan languages into two major branches: Central-Northern 

branch and Eastern branch. Hindko relates to the Central-Northern group, given below: 

 

 

Hindko dialects are placed under Lahndi that is a branch of Punjabi languages. However, 

some linguists like Verma (1936) expressed concerns over the term ‘Lahndi’ considering 

it only a relative term that signifies a direction from the standpoint of Punjabi speakers. 

Indo-Aryan 

Central-Northern group 

Northern-Northwestern     Central 

Northern Northwestern    Central  Southern 

Kashmiri      Sindhi     Punjabi languages 

 Remaining Central        Gujrati,  

 Sinhalese Pre-M-ko 
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Gujarati 

Rajastani 
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Masica (1991) includes Hindko dialects under Northern Lahnda, which is in line with 

Grierson’s (1917) classification. Lothers and Lothers (2010) classify Northern Lahnda as:  

 

Fig. 1.2: Lothers and Lothers (2010) classification of Northern Lahnda (Indo-Aryan 

languages, P.6) 

Figure 1.2 shows that Northern Lahnda consists of three subgroups: Western, Central and 

Eastern. The Hindko dialects belong to the Western subgroup of languages. Hazara 

Hindko, the focus of this research project, together with Tinauli, belongs to the 

Northernmost dialects.  

The above discussion on the classification of Indo-Aryan languages paints the following 

overall picture for Hazara Hindko: 
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Fig. 1.3: Overall picture of classification for Hazara Hindko 

1.1.3   Native speakers of Hindko 

Hindko native speakers live in different regions of Pakistan, Afghanistan and India (Raja, 

Haroon & Sohail, 2011). Addleton (1986), on the bases of 1981 census, states that 18.7 % 

of the population in the province KPP (then NWFP) is native speakers of Hindko. Ahmed 

(2008), expressing concerns over the 1998 census, gives official estimate of 18 % 

population of the total in KPP, which uses Hindko as mother tongue. A large number of 

Hindko natives is found in the Hazara division that comprises of the districts of Haripur, 

   Indo-European 

   Indo-Aryan 

North-Western 

Punjabi languages 

Lahnda 

Northern Lahnda 

Western 

 Northernmost 

Hazara Hindko 
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Abbottabad and Mansehra. The inhabitants of these areas are commonly referred to as 

Hazarawals. The map of Hazara is given below: 

 

 

 

 

 

 

 

 

 

       (http://www.khyber.org/images/maps/hazaradiv.jpg) 

The native speakers of Hindko in Hazara come from a varied ethnic background (Raja, 

Haroon & Sohail, 2011). Rensch (1992) claims that a large number of Hindko native 

speakers in Hazara are Pashtuns, some of them speak it as their mother tongue and others 

as a second language. The Pashtun tribes that speak Hindko as a native language are the 

Tahir Kheli, the Yousafzai, the Jaduns and the Tarins. According to Raja, Haroon & 

Sohail (2011) non-Pashtun tribes such as the Saiyids, the Turks, the Quershis, the Awans 

and even the Gujjars speak Hindko as their mother tongue as well.  

1.1.4 Status of Hindko  
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Addleton (1986) claims that several Punjabi dialects, such as Siraiki and Hindko, 

developed over time and attained the status of languages according to linguistic criteria, 

were also officially recognized as such in the census of 1981. From a sociolinguistic 

perspective, Hindko can be claimed to be a separate language for a number of reasons: it 

is characterized by dialectal variation, literature is written using it and a dictionary has 

been complied, showing evidence of its social acceptance.  

1.1.5   An overview of previous works and language promotion efforts  

Although, systematic linguistic documentation of Hindko lags behind that of other 

languages yet there is a considerable amount of work, which addresses various aspects of 

the language. Here is a brief mention of the most notable works. Grierson (1917) and 

Shackle (1980) discuss its classification; Rensch (1992) studies the dialectal variation; 

and Mir (2013) documents its morphological system. From the perspective of phonology, 

Awan (1972) discusses tone with reference to the verbal phrase; and Haroon (2011) 

investigates the phonology of English loanwords in Hindko. 

As far as the promotion of the language is concerned, the most notable effort is the 

Peshawar-based Qandhara Hindko Board, established in 1993. Initially, its focus was on 

publishing diachronic studies (Raja, Haroon & Sohail, 2011), but now the Board has 

focused on synchronic studies as well. It also holds linguistic conferences where 

researchers exchange their views on Hindko and other related languages. Additionally, 

Hindko has been included in the stream of education, as the notification number 

PFTB/E&SED/ Demand/ 2012-13 expressively requires institutions to submit a request 

for free textbooks of regional languages as Hindko (see appendix). 

1.2 Statement of the Problem 
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Hindko language is not a medium of instruction in higher educational settings but as of 

recently it has got some recognition as it is taught and learnt at the lower level school 

education. It is limited to rural areas where it is used preferably in oral communication. 

But as the Hindko speakers are now migrating from rural areas to urban areas (Raja, 

Haroon & Sohail, 2011) where they confront communities speaking diverse languages, 

they favor using Urdu as a lingua franca. This transferal, perhaps an area for future 

linguistic investigation, is causing a decline of Hindko. Besides, the ever presence of 

media and technological advancements are also adversely affecting the spread of Hindko, 

as it is not the language of media, science and technology. It is constantly being swayed 

by English, an intercontinental language, Urdu a nationwide language and Punjabi a 

provincial language. Such challenging circumstances make the need to document this 

language systematically urgent. Hence, the present study is an attempt to document its 

syllabification and lexical stress. In doing so, the Hindko phonemic inventory will be 

established acoustically and the role of these segments in syllabification will be worked 

out. As discussed above, this systematic phonological document will equip this language 

to meet with the present day challenges efficiently, in general, and its promotion in the 

stream of education, in particular. 

1.3    Objectives 

The study aims to:  

 Describe the phonemic inventory (consonants & vowels) of the 

Hindko language acoustically. 

 Discover the syllable structure and syllabification trends in Hindko. 

 Explore the stress patterns of Hindko.  
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 State the generalities evolving out of syllabification and stress 

patterns in the theoretical framework of Optimality Theory (OT). 

1.4     Significance of the Study 

The importance of the study is multi-faceted. Firstly, Hindko is one of the least studied 

languages linguistically, so, this study will prove instrumental by recording its 

phonological system. Secondly, the work is the groundbreaking methodical attempt to file 

the language which, in turn, will invite the linguistic community to work on the language. 

Thirdly, the study may be supportive for all such Hindko speakers who migrated to 

metropolitan areas or abroad and are still fascinated in retaining it as their native language 

and wish to pass it on to next generation. Fourthly, this study will inspire teachers and 

educators to augment the use of Hindko as a medium of instruction at school level. 

Finally, this study can serve as a groundwork for comparative investigations in regional 

languages. 

1.5    Delimitation 

This study provides the phonological description of Hindko with a focus on its dialect 

called Hazara Hindko. Besides, the description of stress patterns is restricted to word 

stress in monomorphemic words. 

1.6    Optimality Theory (OT) as a Theoretic-framework 

The focus of phonological theories till 1990 has been on descriptive coverage, theoretical 

economy, derivational analysis and the input. None of the theories focuses the output. 

Prince and Smolensky (1991); McCarthy and Prince (1993) proposed and developed the 

Optimality Theory (OT) model of Phonology. This relates the underlying and surface 
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forms formally, but not by a sequence of explicit processes which describe the change 

performed on a representation as in classical Generative Phonology, but rather by an 

algorithm that selects a surface representation from a wide set of candidates on the basis 

of a method determining which candidate best satisfies an ordered set of constraints. 

Recently, the analysis of syllabification and stress assignment in languages has attracted a 

pronounced consideration in the field of phonology and unwrapped innovative 

possibilities and deliberations in linguistic investigation. A considerable swing in 

emphasis has also been witnessed in phonological theory, from rule-based scheme to 

groups of constraints of wellformedness ideologies giving way to the development of 

optimality model (McCarthy & Prince, 1993a, 1993b; Burzio, 1994;; Prince & 

Smolensky, 1997; McCarthy, 2001). Out of diverse models used, optimality theory is the 

most up-to-date, proficient, influential and trustworthy as it is understood to have more 

illustrative strength (Prince & Smolensky, 1993). OT is favored by investigators not only 

in the field of phonology, where it was originally established and applied, but also in 

other avenues like morphology, syntax and semantics. The advocates of this framework 

assert that the derivational input-output relation that includes rewriting rules cannot be 

deliberated suitable any more. They offer OT as a sufficient substitute as it is grounded on 

simple input-output relation. Particularly, an autonomous widespread principle, namely 

Eval, decides the candidate that best satisfies an agreed constraint hierarchy. The 

generalizations developing out of syllabification and stress patterns will be stated in the 

framework of Optimality theory (OT). Now, we turn to the principles, mechanics and 

representational conventions in OT, indispensable to comprehend its operational 

procedures.  

1.6.1   OT principles  
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There are certain set of principle given by Prince and Smolensky (1993) and McCarthy 

and Prince (1993, 1994) on the basis of which OT operates as described below:  

i. Violability 

Constraints are violable, however, violation is minimum. 

ii. Ranking 

The constraints are ordered on language specific basis; the minimal violation is specified 

in respect of this standing. 

iii. Inclusiveness 

The constraint order assesses a set of candidates that are put forward by very general 

environments of structural well-formedness. There are no precise rules or repair 

stratagems. 

iv. Parallelism 

Best-fulfilment of the constraint order is figured out over the whole grading and the 

whole set of candidates. There is no serial deviation. 

v. Universality 

Universal grammar (UG) delivers a set of constraints that are universal and available in 

all languages. 

1.6.2    Mechanics of OT  

OT has three basic constituents. These are Gen, Con and Eval. Gen yields a potentially 

unlimited amount of candidates to be evaluated. Though, the number of candidates is 
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infinite but an actual representation for evaluation in practice will usually involve a set of 

the most candidates violating minimally the high-ranked constraints. Con is the set of 

universal constraints, that are available and found in all grammars. As ranking is language 

specific, thus, it differs from language to language. Actually, the ranking constitutes the 

grammar of a given language. Finally, Eval evaluates the output candidates that are 

generated by Gen, given a specific ranking in a given language. The output candidate that 

best satisfies the constraint ranking qualifies as an optimal one and is predicted to surface. 

Davenport and Hannahs (2005) illustrate the functioning of Gen and Eval as shown below 

in Figure 1.4. This graphic representation is only indicative as the actual tableau differs 

from this. 

 

Fig. 1.4: Mechanism of OT 

The two prime notions in OT are the violability of constraints and strict domination. The 

violability clarifies that all the constraints are possibly violable and are language specific. 

Besides any of the constraint can be violated but minimally to fulfill a higher ranking. 

The strict domination entails that there is no relative force of the constraints but total 

domination. 

1.6.3    Constraints in OT 
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Constraints in OT are of two types. These are faithfulness and markedness constraints. 

Faithfulness constraints aim to assess the mapping amid the input and probable output 

forms, and non-identity between the input and output means a violation of these 

constraints. Following are some examples of faithfulness constraints: 

i. The output must not miss out any segment present in the input (DEP-IO). 

ii. The segments contiguous in the input should be contiguous in the output 

(CONTIGUITY). 

iii. The input elements should have corresponding items in the output (MAX-IO). 

iv. The requirement for place of pronunciation of an input element must be well-

preserved in its output correspondent (IDENT-IO (PLACE)). 

Markedness constraints show the well-formedness of the output candidates such as: 

i.  Syllables should not observe codas (NOCODA). 

ii. Syllables should observe onsets (ONSET). 

iii. Obstruent at coda should not be voiced (*VDOBS (CODA)). 

iv. Obstruent should be voiced (*VDOBS). 

The ranking order of markedness and faithfulness constraints is language specific. 

Usually, these do conflict and in such a situation the ranking is decisive in determining 

the best output candidate depending on the violation of constraints design. As mentioned 

above, the ranking is not universal but language specific, which is very strict. 

Alternatively, a candidate that incurs the violation of a low-ranked constraint will always 
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be the winner. Hence, it’s not essential for the winner to satisfy all the constraints, when it 

satisfies the top-most constraint(s) in the ranking hierarchy. 

1.6.4    Representational conventions in OT 

A tableau is used in the OT analysis to show the constraint ranking and their interaction 

among the input candidates. The main conventions are as: 

1. The constraints are ranked horizontally, while the candidates are itemized 

vertically in the tableau. 

2. Solid lines distinguishing constraints show a vital hierarchical, while the dotted 

lines indicate that the constraints on either side are not mutually ranked. Left to 

right sequencing exhibits dominance. The left-most constraint is the top-ranked 

one in the ranking order and the right-most is the lowermost. 

3. The asterisk (*) conveys that the related constraint is violated minimally. 

4. The exclamation mark (!) indicates the fatal violation, which means the relevant 

output candidate is eliminated. 

5. A blank cell shows that the relevant constraint is satisfied. 

6. The pointing finger () shows the optimal candidate. 

7. Shading is used to indicate that the constraint is irrelevant (as shown for Con 2 & 

3 in connection with Cand 2 below in the tableau), since a higher-ranked 

constraint is violated which is crucial in choosing the best candidate. 
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8. (˃˃) symbol demonstrates the dominance of constraints. Constraints on the left of 

it dominate the constraints on its right. 

Tableau 1.1 illustrates the process how the best candidate is selected by EVAL via the 

constraint interaction. 

 

Tableau 1.1 shows the ranking hierarchy of constraints from left to right, thus, the Con 1 

is higher than Con 2 and Con 3. The input is given in the cell which is upper left-most, 

while the output candidates are stated in rows under the input. The constraint Con 1 is 

violated by the Cand 2 fatally as Con 1 is the top-most in ranking order. The Cand 3 

violates Con 2, which is also fatal as Con 2 is ranked higher than Con 3. Cand 1 incurs 

the violation of the lowest ranked Con 3, thus, the violation is not fatal. Resultantly, Cand 

1 wins even it violates Con 3. So, the candidate 1 is chosen as the optimal one as the 

pointing finger indicates. Shading is showing that the relevant constraints become 

irrelevant as the violation of a higher-ranked constraint has occurred. 

Optimality theory looks into several phonological restrictions that prevail in a given 

language and translates these into constraints in order to account for such restrictions. 
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Mainly, the inspiration for using OT as research framework for this project is its 

innovative approach. The input and various potential output forms are assessed against a 

set of ranked constraints in a parallel manner, which is not found in the early theories in 

phonology. And none of these relate the input with the output. The nature of OT suits the 

current investigation due to the fact that Hindko allows syllables without onsets and 

complex onsets as well as codas are also permitted. This way it violates many of the 

universal constraints for syllabification. Hindko also violates the word stress rules as it 

allows the final syllable to take stress, if it is super heavy (for details see Chapter 5). Such 

idiosyncratic properties of the language can best be studied in OT framework. As 

syllabification and stress patterns are the most favorite topics for linguistic investigations 

in OT framework, thus, I will attempt to account for Hindko syllabification and stress 

patterns in the theoretic framework of OT. 

1.7     Research Methodology 

Basically, the study is a descriptive account of Hindko syllabification and stress patterns 

with a focus on its Hazara dialect. Primarily, this project is qualitative in nature; however, 

quantitative analysis is also used to substantiate the qualitative one. The analysis is based 

on a corpus that contains 6000 Hindko words elicited in isolation and transcribed 

phonemically. The development of this corpus started in 2011 while the researcher was 

working on the phonology of English loanwords in Hindko while doing M. Phil research 

project.  

1.7.1    Data collection methods 

The following methods are used to obtain data:  

 Discourse-centered method 
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  Participant observation 

 Direct elicitation 

The fieldwork for this research work is conducted. The primary method for data 

collection during fieldwork is the discourse-centered method advocated by Joel Sherzar 

(1987), a linguistic anthropologist at University of Texas. The Note-taking is the main 

technique while participating or observing the daily life conversation, storytelling, 

narratives, people singing songs, etc. As I am a native speaker of Hindko, thus, after 

listening and note-taking the words are transcribed and translated. 

The motivation for the discourse-centered method to data collection is twofold: First, the 

method brings to light different genres of discourse and provides examples of language as 

it is used in the day-to-day lives of the speakers. Second, the language sample that is 

recorded reflects genres and topics that are culturally relevant to the speakers and they 

will not hesitate to discuss them. In addition to the discourse centered method to data 

collection, being the native speaker of the Hindko language I myself participated in the 

activities of the Hindko speaking community such as wedding ceremonies, funerals and 

other festivals. While participating in these activities, I observed the natural speech of the 

local speakers. Data on specific topics have also been obtained through the direct 

elicitation method. It was done through words lists depending on the nature of target 

structures. Such data collection for quantitative analysis was collected using the Praat 

software package. 

1.7.2    Data analysis  

The data is analyzed in the following way: 
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1.7.2.1    Phonemic and acoustic analysis of consonants and vowels  

Hindko consonants and vowels are analyzed phonemically using minimal pairs and word 

level distribution based on the transcribed corpus for this study. For acoustic analysis a 

list of words is distributed among ten Hindko speakers (further details are given under the 

relevant sections) to pronounce each word three times. Their mean is calculated for 

results. All the consonants are recorded in vowel-consonant-vowel (VCV) context to 

determine both the intrinsic (spectral characteristics, voicing) and extrinsic (neighboring 

vowels formant transitions) acoustic cues for consonants. For vowel acoustic cues, 

vowels are recorded in consonant-vowel-consonant (CVC) context and formants F1 and 

F2 of vowels are determined. On the basis of formants (F1 and F2), a quadrilateral of 

vowels is plotted showing the exact position of vowels. The analysis tool is the Praat 

software and the statistical package for Social Sciences (SPSS) is used to administer 

results. 

1.7.2.2    Syllabification 

As mentioned above, a data set of about 6000 words was gathered and transcribed for 

analysis. To mark the boundaries of the syllables, Maximal Onset Principle (MOP) has 

been used and to look into the sequence of the segments in the syllable; Sonority 

Sequencing Principle (SSP) has been applied. Besides this, the native speakers have been 

asked to tell the number of syllables in the words in order to have natural syllabification 

and they are also recorded for acoustic evidence, if needed, using Praat software.  

1.7.2.3    Stress patterns 

This study adopts Hayes’ (1995) metrification theory to analyze the lexical stress patterns 

in Hindko. Besides, the native speakers’ intuition has also been used to mark stress. 
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To account for the findings of the description of syllabification and stress patterns, this 

research work offers an OT analysis. 

1.8    Organization of Dissertation 

Chapter 2 describes the Hindko consonants. This description includes articulatory 

analysis to identify consonant segments and acoustic analysis to determine their cues. 

Section 2.1 deals with the articulatory analysis including minimal pairs and word-level 

distribution. This section also discusses geminate consonants and states the role of the 

consonantal segments in syllabification in the light of the articulatory analysis. Section 

2.2 is devoted to acoustic analysis. Chapter 3 mainly offers a comprehensive acoustic 

analysis of Hindko vowel system involving oral vowels, nasal vowels and diphthongs. 

Chapter 4 initially builds a theoretical foundation to understand syllable structure and 

syllabification before presenting the description of Hindko syllable structure and 

syllabification patterns. The findings of Hindko syllable structure and syllabification 

patterns are accounted for in the OT framework.  Chapter 5 discusses the lexical stress 

patterns in Hindko. This chapter begins with theoretical issues related to lexical stress, 

offers a descriptive analysis of Hindko word stress tendencies and generalizes these 

patterns using OT framework. Chapter 6 concludes the whole work with some 

suggestions for future linguistic investigations. 

 

 

 

 



 

20 

 

Chapter 2 

HINDKO CONSONANTS  

2.0. Introduction 

The Hindko consonantal system consists of twelve stops, eight fricatives, three nasals, 

three liquids and one glide. Geminates are also found in Hindko. Acoustically, these 

segments are distinguishable on the bases of intrinsic and extrinsic cues. This chapter 

presents a detailed account of Hindko consonantal scheme. It is separated into two units. 

Section 2.1 aims to identify the consonants that contain minimal pairs, voicing and 

aspiration contrast and word-level distribution of segments. Finally, it discusses the 

geminates in Hindko. Section 2.2 describes the consonants acoustically. It begins with 

methodology and further deals with the relevant works on acoustic cues with a purpose to 

provide a foundation for the study. In addition, this section reflects the outcomes of the 

experimental study and states the intrinsic and extrinsic acoustic cues of Hindko 

consonantal segments.  

2.1. Consonantal Scheme 

Maddieson (1994) provides a survey of 562 languages which exhibits that the range of 

consonant inventories spreads from a minimum of 6 to a maximum of 122 segments. 

Rotokas, spoken in Papua New Guinea, consists of only 6 segments. While !Xoo, spoken 

in Botswana has 122 segments. Typically, consonant inventories size is in low twenties, i-

e. 22 (±3). Such inventories have been categorized as average. The rest are categorized as 

small (from 6 to 14), moderately large (26-33), and large (34 or more consonants). 
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Pashto, a language spoken in Hindko speaking area has a moderately large consonant 

inventory.  

So far, Hindko consonant inventory has not been established on either any systematic or 

acoustic grounds. Awan (2004) working on Peshawari Hindko for orthographic purposes 

claims that Hindko has 35 consonants while Rehman & Robinson (2011) working on 

Northern dialect that includes Hazara Hindko has 32 consonants. Both the researchers 

claim on the basis of their intuitive knowledge as their studies are not supported by any 

method or acoustic evidence. Awan (2004) uses only initial position occurrences to 

identify consonants. Nawaz (2014) identifies 31 consonants with reference to Tanoli 

dialect. 

Thirty consonants are recognized and established in Hindko. The phonemic analysis is 

presented on the bases of minimal pairs, voicing and aspiration distribution contrasts and 

word level distribution at initial, medial and end positions. This unit offers the phonemic 

analysis of Hindko consonant segments. 

2.1.1 Minimal pairs 

Table 2.1: Minimal Pairs 
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p pɑ 250 grams pʰɑ gallows

pʰ pʰəkk swallow pəkk get coocked

b bɑl hairs pɑl bring up

t̪ t̪ɑl clean t̪ʰɑl big plate

t̪ʰ t̪ʰəkk get tired t̪əkk target

d̪ d̪əll grind t̪əll roast

t təkk target tʰəkk touch

tʰ tʰok wholesale tok interruption

d dɪll compact piece of mud tɪll power

k kəmm work kʰəmm wing

kʰ kʰʊll open kʊll a type of prayer

g gəll talk kəll tomorrow

m məkk maize nəkk nose

n nũ daughter in law mũ face

ŋ məŋ beg mənn 40 kilo

f fɑrək difference vɑrək page

v vɑkət̪ time fɑkət̪ only

s sovɑl question zovɑl dusk

z zəd̪d̪ reach səd̪d̪ call

ʃ ʃəll freeze səll make hole

x xəmm curve ɤəmm sorrow

ɤ ɤɑlɑf cover xɑlɑf against

ɦ ɦɑlət̪ condition ɤɑlət̪ wrong

tʃ tʃəmm skin tʃʰəmm make thin

tʃʰ tʃʰɑl jump tʃɑl move

dʒ dʒʊtt get busy tʃʊtt lazy

l lət̪t̪  leg rət̪t̪  blood

r roɽ roll ɽoɽ small stone

ɽ bɑɽ enter bɑr turn

j jəkk idiot ʃəkk doubt

 

The table given below shows the summary of Hindko consonants. 

Table 2.2: Consonant segments of Hindko  
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2.1.2 Distribution of phonemes 

2.1.2.1 Stops 

Stops are articulated by complete closure of air in the vocal tract and then a sudden 

release of the blocked air at different places of articulation. Following tables offer 

illustrations for stops in Hindko on the basis of voicing and aspiration contrasts. Table 2.5 

exhibits equal distribution-word initial, medial and final positions. 

Table 2.3: Voicing Contrast 

________________________________________________________________________ 

p vs b pɑr   other side  bətt  knit   

           kʰəppɑ  gap   kʰəbbɑ  lefty 

   nɑp  measure  tʃob  pain 

t̪ vs d̪ t̪ɑr  make swim  d̪ɑr  flow 

   kɑt̪ɑ̃  big scissors  lɑd̪o  grass on a tree 

   mɑt̪  defeat   kɑmɑd̪  a kind of rice 

t vs d təkk  patch   dʊll  fall 

   bɑtɑ  strong   dɑdɑ  dominating 

   dɑt  charm   kʰʊdd   corner 

k vs g kɑl  scarcity  gɑl  melt   

   kɑkɑ  uncle   d̪egtʃi   small pot 

   t̪ɑk  locate   pʰɑg  fig 

______________________________________________________________________ 
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Table 2.4: Aspiration Contrast 

________________________________________________________________________ 

p vs  pʰ pod̪   generation  pʰer  turn   

           tʃəppɑ  one fourth of bread dʒəpʰpʰɑ embrace 

      NA 

t̪ vs t̪ʰ t̪əpp  become furious t̪ʰəp  paste 

   gʊt̪ʰt̪ʰɑ  bag   bət̪ʰt̪ʰəl  end of a field 

   sɑt̪  seven   nət̪ʰt̪ʰ  entangle 

t vs tʰ təkk  patch   tʰəkk  pure 

   gitɑ  small stone  gɪtʰtʰɑ  small 

   mɪtt  reconcile  gɪtʰtʰ  six inches 

k vs kʰ kətrot   lamb   kʰərrɑ  upright   

   bəksi    small box  bəkʰkʰi  side  

   əkk  irritated  pʊkʰkʰ  hunger  

 

Table 2.5: Distribution of stop phonemes at word level 

  Initial   Medial     Final 

p pɑr other side tɑpo name of a box in a game tʃəpp shut 

pʰ pʰənd  an animal pʰupʰerɑ cousin    _____    

b boti bride  ɑblɑ  pimple   tʃəbb chew 

t̪ t̪ɑɽɪbɽɪ cucumber pʰɪt̪ni  a wild plant  bɑt̪ a dish 

t̪ʰ       t̪ʰæli      bag  bɪt̪ʰt̪ʰəl  nursery   bɪt̪ʰt̪ʰ small gap  

d̪ d̪ɑ̃d̪   ox  dʒ ənd̪rɑ lock   mɑ̃d̪ dim 

t tɑki mop  bɑti  strong   d̪ɑrɑt sickle 

tʰ  tʰok set  dɪtʰtʰɑ  saw   gətʰtʰ knot  

d dəll stove side udɑri   flight   ʊdd fly 

k kʊtt beat  bəksɑ  box   bəkk say (negative) 
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kʰ kʰoɽ  walnut  kʰokʰɑ  shop   rəkʰkʰ  grass field 

g gɑ problem dogɑ  field   kɑg crow 

________________________________________________________________________ 

 

As can be seen above, this analysis indicates that Hindko has twelve oral stops produced 

from four places: bilabial / p, b, pʰ/, dental /t̪, d̪, t̪ʰ/, alveolar /t, d, tʰ/ and velar /k, g, kʰ/. It 

also reflects that the oral stops display a three way voicing contrast.  This is voiced /b, d̪, 

d, g/, voiceless unaspirated /p, t̪, t, k/ and voiceless aspirated /pʰ, t̪ʰ, tʰ, kʰ/. All the 

voiceless phonemes have aspiration contrast but voiced aspirated stops are non-existent in 

Hindko. However, Kiyani et al (2012) claim that Hindko spoken in Neelum Valley being 

different from its dialects spoken in Kashmir and Pakistan has this contrast. Generally, 

voiced aspirated plosives exist in Indo-Aryan languages. Hussain (1997) reports that 

voiced stops exist in Urdu which Hindko speakers use as the second language. On the 

contrary, the analysis of Hazara Hindko given above does not support this finding.  

The analysis demonstrates that Hindko plosives exist word initially, medially and finally 

excluding /pʰ/ that is restricted to only word initially and medially. Further, the behavior 

of velar stops /kʰ, g/ is noticeable in Hazara Hindko. These velar stops are replaced with 

velar fricatives /x, ɤ/ respectively in word final position.  /kʰ/ is substituted with /x/ after 

short vowel and /g/ with /ɤ/ after long vowel. The table given below shows this 

phenomenon: 

Table 2.6: Behavior of /kʰ/ after short and /g/ after long vowel word finally 

________________________________________________________________________ 

 kʰɑd̪   fertilizer   lɪx  write 

 əgg      fire    kɑɤ    crow  

________________________________________________________________________                             
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2.1.2.2 Fricatives 

Fricatives are characterized by the movement of active articulator to passive articulator 

without resulting in contact and the air is forced to pass through a narrow passage 

between articulators yielding friction. Following Tables 2.7 and 2.8 present voicing 

contrast between fricatives and word level distribution at initial, medial and final 

positions respectively.  

Table 2.7: Voicing Contrast 

________________________________________________________________________ 

f vs  v fer   then   velɑ  free   

s vs z sot̪  swelling  zor  insistence 

x vs ɤ xəssi  castrate  ɤərrɑre  gargles  

_______________________________________________________________________  

Table 2.8: Word level distribution of fricatives 

________________________________________________________________________ 

  Initial    Medial   Final 

________________________________________________________________________ 

f  fədʒri dawn  xəfkɑn   unrest  lef quilt 

v  velɑ free  sɑvɑ  green  sev apple 

s  sɑ breath  pɑsɑ  side  lus not well lit 

z  zɪmmi land  mizmɑn   guest  d̪ərəzz slit 

ʃ   ʃolɑ bridegroom peʃi   a prayer rəʃʃ crowded 

       time 

x  xət̪ t̪ trimming moxərr  an animal t̪obɑx plate 

       disease 

ɤ    ɤənd̪lɑ̃   d̪iɤər  a prayer oɤ a support 

       time 

  ɦəkk make move d̪eɦɑɽ  a day   ___ 

This phonemic analysis clarifies that Hindko has eight fricatives that are articulated from 

five different places such as labio-dental /f, v/, alveolar /s, z/, palatal /ʃ/, velar /x, ɤ/ and 

glottal /ɦ/. The voicing distinction is found at three places of articulation that are labio-

dental /f, v/, alveolar /s, z/ and velar /x, ɤ/ while palatal /ʃ/ and glottal /ɦ/ are without this 

distinction. This means that Hindko has four voiceless /f, s, x, ʃ/ and four voiced /v, z, ɤ, 
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ɦ/ fricative phonemes. Their occurrence in words is found at all positions except glottal    

/ɦ/ which is constrained to only word initial and medial positions.  

2.1.2.3. Affricates 

Affricates involve closure like stops and release like fricatives. For affricates, the active 

articulator stays close to passive one causing friction (Davenport & Hannahs, 2005). 

Thus, the release of the air blocked is like a fricative. Following Tables 2.9 and 2.10 

present illustrations for voicing contrast that exists between affricates and their 

distribution in word initial, medial and final occurrence respectively.      

Table 2.9: Voicing contrast 

________________________________________________________________________ 

tʃ vs  dʒ tʃʊnn   sort out  dʒobɑ  pocket  

   

tʃ vs tʃʰ tʃəss  fasten   tʃʰɪll  peal 

 

Table 2.10: Word Level Distribution of Affricate Phonemes 

________________________________________________________________________ 

  Initial    Medial   Final 

________________________________________________________________________ 

tʃ tʃʰɑɽoɽe unripen fruit zərtʃɑ  peach  potʃ  reach  

tʃʰ tʃʰəbɽi  a plate  bətʃʰtʃʰɑ calf  gʊtʃʰtʃʰ small 

dʒ dʒɑt̪ək  boy  mɑ̃dʒi   participant tʃədʒdʒ  manner 

       from bride side 

________________________________________________________________________ 

Hindko has three affricates articulated in the same region, i-e. palatal. These are voiceless 

/tʃ/, voiced /dʒ/ and voiceless aspirated /tʃʰ/. Like oral plosives, the voicing contrast exists 

amid unaspirated /tʃ, dʒ/ but voiceless aspirated /tʃʰ/ is without voiced counterpart. These 

affricate phonemes occur in all three positions; word initial, medial and final. 

2.1.2.4. Nasal, Liquid and Glide segments 
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Nasal sounds are articulated by lowering the velum letting the air to pass through nasal 

cavity. All such phonemes are voiced. Liquid is an umbrella term that includes various /l/ 

and / r/ sounds (lateral and rhotics) in world languages (Davenport & Hannahs, 2005). 

They assert further that liquid sounds are with unobstructed airflow but nonetheless 

involve some sort of hindrance in the oral territory. These sounds are sonorant and 

voiced. The production of glide segments involves the movement of active articulator to 

passive coming close and instead of contact slowly glides away. Glide segments are near 

to vowel segments rather than consonant segments as they involve no contact amid the 

articulatory organs. Alternatively, they are termed as semi-vowels. According to 

Davenport & Hannahs (2005), their behavior is identical to consonant segments for they 

do not form syllable nuclei.  

Table 2.11: Distribution of Nasal, Liquid and Glide segments at word level 

________________________________________________________________________ 

  Initial   Medial   Final 

________________________________________________________________________ 

m mʊtʃ  too much tʃɪllmi light   ʃum  greedy  

n  nʊksɑni  damaging  tʃʰɪnni  an instrument  tʃʰɑn  purify  

ŋ _____    dəŋgɑ fence   dɑŋ    big stick 

l lun   salt  sole song   pul shoe 

r           rẽtʰɑ  a seed  sɑrɑ total   ser  a measuring 

ɽ ɽoɽ  small stone nɑɽi a holding of plough nɑɽ a disease 

j     jəkkɑ  ace  penijɑ    brother in law _____ 

________________________________________________________________________ 

Table 2.11 shows that Hindko makes use of three nasal plosives namely bilabial /m/, 

alveolar /n/ and velar /ŋ/. All these being sonorant are voiced. The first two appear in all 

three positions but the last one is not found word initially. Awan (2004) and Robinson & 

Rehman (2011) claim that there are four nasal stops in Hindko. Three are those as 

identified above while the fourth one is /ɳ/ but this is only an allophone of /n/. Actually, 

/n/ becomes velarized when it occurs in monosyllabic verbs at the end position such as 
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[ɑn] ‘bring’ or when a disyllabic derived noun has this as onset of the next syllable as in 

[renɑ] ‘the act of living’.  

Three glides are identified in Hindko which are lateral /l/, trill /r/ and alveolar flap /ɽ/.    

/r/ is alveolar trill in Hindko as the blade of the tongue repeatedly vibrates against the 

alveolar ridge (Davenport & Hannahs, 2005). Its manifestation is found in all 

environments, thus, it is rhotic. It is articulated in prevocalic as well as postvocalic 

position as found in [rət̪t̪] ‘blood’ and [gor] ‘grave’. Retroflex flap /ɽ/ also appears in 

word initial, medial and end positions but its appearance is not frequent in Hindko. 

Nawaz and Afsar (2014) also identify four approximants in Tanoli dialect which are three 

liquids and one glide.  

There is a glide /j/ in Hindko which occurs only word initially and medially. 

2.1.4. Consonant gemination 

Gemination is a procedure by which ‘a single’, non-geminate, consonant experiences 

lengthening to turn out to be a geminate (Carr, 2008). This implies that a geminate is a 

long or double consonant. Generally, gemination is known as a sequence of two identical-

articulations and continuation of the vocalization (Jones 1960; Kenstowicz and Pyle 

1973). A consonants can be long or geminate on the condition of holding the closure 

momentarily before releasing it (Robins, 1964). Robins (1964) clarifies this by offering 

illustrations from English words ‘night time’ and ‘solely’; from Italian, where gemination 

is instrumental in differentiating words like  fato ‘fate’ and fatto ‘fact’. Thus, all these 

scholars deliberate geminates and long consonants as identical. On the other hand, some 

scholars discriminate between long and geminate consonants. To them geminate 

consonants principally extends articulation over two syllables. That’s why the term 
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‘double consonant’ is often used to denote a geminate consonant. Abercrombie (1967) 

discriminates double and long consonants by that the former essentially spreads its 

articulation over two syllables while the latter is restricted to one. English, regularly 

exhibit the use of double consonants at word junctions such as in big-gun, etc. 

Ladefoged (1975) sights geminates as a kind of long consonants. He deliberates Italian 

geminate consonant segments in words like nonno ‘grandfather’ and nono ‘ninth’ 

contrastive to English consonant segments white tie, why tie and white eye. Thus, 

concludes that in Italian language a long consonant may appear within a lone morpheme 

whereas in English language may exist simply across word boundaries.  

Trubetzkoy (1969) acknowledges that gemination is common as it happens in many 

languages and deliberates from a functional point of view. He recognizes that the 

distinction between simple and geminate consonant is that the latter requires longer 

duration and greater force of articulation than the former one. He also identifies that 

geminate consonants on intervocalic manifestation are disseminated over two syllables. 

The first segment, i-e. on-glide, being assembled with the preceding syllable while the 

second segment, i-e. off-glide with the next one. On the ground of such features as 

mentioned above, Trubetzkoy sums up that geminate consonant is the combination of two 

identical consonants. 

It can be seen from the discussion above that geminates frequently found in several 

languages and have been the cause of heated discussion concerning their specific 

behavior in terms of their phonetic implementation and phonological representation. CV 

phonology (Leben, 1980) suggests that a geminate is represented as a single melodic unit 

linked with two prosodic units. CV phonology have faith in the norm that syllabicity is 

characterized on a distinct tier from melodic tier. Such depiction has ultimately been the 
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received analysis of geminates together with post-lexical germination. The instance (1) 

given below exhibits the underlying representation of a singleton phoneme, a lexical 

geminate (1b), a geminate created by two identical plosives across morpheme boundary 

(1c) and a geminate derived by total assimilation (1d): 

 

Here are two collections of data that elucidate some instances of lexical geminates in 

Hindko: 

(1) a. dəli  [dəlli]       ‘small piece’ dɑli [dɑli]  ‘branch’ 

      mʊkɑ  [mʊkkɑ]    ‘fist’  mukɑ [mukɑ]  ‘finish’ 

      gɪti   [gɪtti]      ‘small woman’ giti [giti] ‘very small stone’ 

b.   səl  [səll]       ‘make hole’ sɑl [sɑl]   ‘an instrument’ 

     d̪ʊm  [d̪ʊmm]    ‘tail’  d̪um [d̪um]    ‘fame’ 

     lɪx  [lixx]      ‘write’  lix [lix]  ‘lice’ 

 

2.1.4.1 Gemination in other languages 

Gemination is a quite widespread phenomenon, thus, geminates are frequently found in 

world languages. However, their occurrence is language specific (Ridouane, 2009). They 

occur word initially in some languages while medially or finally in others. Intervocalic 

geminate consonants have been studied in various languages. Lahiri and Hankamar 

(1988) study of timing of singletons/geminates in Bengali and Turkish indicates that 

closure duration is a vital correlate to contrast the geminate and singleton in both 
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languages. Additionally, vowel length is shorter afore geminates, however, voice onset 

time remains unaffected in Bengali. The former is unaffected and the latter is longer in 

Turkish. Ham’s study of four different languages in 1998 further strengthens the finding 

that the reliable acoustic correlate for geminate and singleton is closure duration rather 

than VOT or burst. Ridouane (2009) presents a survey of acoustic studies conducted by 

different scholars in twenty four languages including Hungarian, Japanese, Marathi, 

Tamil, etc. These studies exhibit the effect of gemination in terms of preceding vowel 

duration, closure duration and release duration. This is evident from the results that the 

lone common acoustic property shared by all the geminate consonants at word medial 

position, in all the languages, is that they are expressively lengthier than their singleton 

counterparts. This durational difference is found in all the twenty four languages studied. 

The following subsection focuses on the acoustic correlates of germination in Hindko. 

2.1.4.2 An experiment of articulating geminates and singletons  

In order to study the opposition amid geminate and singleton phonemes an experiment is 

conducted. For this five time-based parameters are used that are viewed as the most 

common constituents for phonetic correlates of geminates and singletons contrast are the 

duration of the pre-consonantal vowel (VLD), closure duration for plosives (CLD), 

consonantal duration (CD: consonantal duration of all the target consonants including 

stops, fricatives, nasals, liquids and voice onset time (VOT). 

2.1.4.2.1 Material and method 

Table 2.12 provides the list of the speech material analyzed in this study. It gives a list of 

words comprising singleton and geminate consonants at intervocalic position. These 

forms include Hindko words as well as non-words (left blank) as Hindko words are non-
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existent with the related structure. The recording is done in VCV context where the 

preceding and the following vowel is the same /ɑ/ vowel except it is the short one for 

geminates in the preceding position while the target segment is changing. 

Table 2.12: Target singleton and geminates in ɑCɑ (singleton) and əCCɑ (geminates) 

contexts 

______________________________________________________________________ 

Consonant  ɑCɑ (singleton)   əCCɑ (geminates)  

___ ___________________________________________________________________ 

p   ɑpɑ  elder sister  əppɑ  ____ 

pʰ   ɑpʰɑ  ____   əpʰpʰɑ  ____ 

b   ɑbɑ  ____   əbbɑ  father 

t̪   ɑt̪ɑ  ____   ət̪t̪ɑ  ____ 

t̪ʰ   ɑt̪ʰɑ    ____   ət̪ʰt̪ʰɑ  ____ 

d̪    ɑd̪ɑ  manner  əd̪d̪ɑ  elderly person 

t   ɑtɑ  flour   əttɑ  ____ 

tʰ   ɑtʰɑ  ____   ətʰtʰɑ  belt 

d   ɑdɑ  ____   əddɑ  station 

k   ɑkɑ  master   əkkɑ  ____ 

kʰ   ɑkʰɑ  ____   əkʰkʰɑ  ____ 

g   ɑgɑ  aware   əggɑ  ____ 

m   ɑmɑ  ____   əmmɑ  ____ 

n   ɑnɑ  pupil   ənnɑ  blind 

f   ɑfɑ  ____   əffɑ  ____ 

v   ɑvɑ  all   əvvɑ  ____ 

s   ɑsɑ  stick   əssɑ  ____ 

z   ɑzɑ  ____   əzzɑ  ____ 

ʃ   ɑʃɑ  ____   əʃʃɑ  ____ 

x   ɑxɑ  ____   əxxɑ  ____ 

ɤ   ɑɤɑ  chief   əɤɤɑ  ____ 

tʃ   ɑtʃɑ  ____   ətʃtʃɑ  ____ 

tʃʰ   ɑtʃʰɑ  ____   ətʃʰtʃʰɑ  good 

dʒ   ɑdʒɑ  come   ədʒdʒɑ  ____ 

l   ɑlɑ  ____   əllɑ   God 

r   ɑrɑ  saw   ərrɑ  ____ 

_____________________________________________________ ____________ 

    

Eight Hindko speakers were involved in the study who pronounced the tokens thrice in 

separation and in a diverse order each time. The data were collected by means of a high 
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fidelity microphone directly on laptop. The analysis tool was the Praat software package 

(Boersma and David, 1999).   

This section examines the difference between singleton and geminates on each of the 

temporal parameters cited above. Table 2.13 exhibits the overall mean and standard 

deviation: 

Table 2.13: Mean and Standard deviation of singletons and geminates for temporal 

properties (ms) 

Variables Mean Standard deviation 

Cld : Singleton 

         Geminate 

90.70 

138.5 

4.990 

3.689 

V1d : Singleton 

         Geminate 

60.60 

121.20 

2.366 

2.616 

Frd  : Singleton 

         Geminate 

117.10 

165.70 

1.370 

2.710 

VOT: Singleton 

           Geminate 

29.40 

32 

1.506 

2.582 

CD : Singleton 

         Geminate 

126.40 

174.30 

3.502 

2.869 

A comparison of the difference between singleton and geminate is as: 

 

Figure 2.1: Effect of gemination on the examined properties  
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Figure 2.1 clarifies the difference between singletons and geminates in intervocalic 

gemination. The difference of closure duration for stops is 47.8 ms, preceding vowel 

duration 60.6 ms, VOT for voiceless stops 2.60 ms, fricative duration 48 ms and 

consonantal duration 47.9 ms. All these are the forceful and distinguishing acoustic 

correlates in Hindko as the bar chart comparison given above illustrates. Statistically, to 

analyze the significance independent sample t-test is applied. 

Table: 2.14 Independent sample t- test for Singleton and Geminate 

Variables T value df P value 

Cld -24.358 18 0.00 

Vld -54.323 18 0.00 

Frd -50.608 18 0.00 

VOT -2.751 18 0.013 

Cd -33.45 18 0.00 

To test this hypothesis that there is no difference between singleton and geminates the 

independent sample t-test was applied, the result shows as presented above that there is 

highly significant difference between all pairs because each one of these have p-value less 

than 0.05 which is the level of significance. These differences are also visible in 

spectrograms such as Cld for voiceless stop /k/ is given in Figure 2.2.  
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Figure 2.2: Spectrogram showing closure duration for singleton /k/ and geminate /k/ 

respectively 

Ridouane (2009) survey of 24 languages shows that 33% languages out of these have 

preceding vowel duration shortening for geminates as in Hindko. Generally, this 

restriction can be accounted for in terms of syllable structure difference between singleton 

and geminate segments. The vowel is longer in an open syllable (V.CV) and shorter in a 

close syllable (VC.CV). In connection with the preceding vowel shortening during 

intervocalic germination found in Hindko, this can be a possible explanation as the first 

part of the geminate closes the syllable. 

It is also witnessed while conducting the experiment that release duration of voiceless 

stops does not affect the geminates in Hindko. 

 Briefly, it can be concluded that the primary distinguishing acoustic correlates for 

singletons and geminates in Hindko are closure duration for stops, preceding vowel 

duration, fricative duration and consonantal duration. Otherwise are the release duration 

of voiceless stops and VOT as these do not affect the geminates’ articulation. 

2.6.4 Gemination Rules for Hindko Consonants 

The monosyllabic Hindko words geminate a stem final consonant after a short vowel. Di-

syllabically, the intervocalic consonant also geminates after a short vowel. The 

illustrations given below reveal that germination is lexical in Hindko: 

Table 2.15: Lexical geminates in Hindko 

________________________________________________________________________  

Intervocalically     Word finally 

________________________________________________________________________ 

kəffən   ‘funeral cloth’  N  tʃɪkk ‘put by force’  V  
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vədʒdʒɑ ‘reason’  N  dəzz ‘loss’   N 

tʃɪtti  ‘white’   Adj  d̪ʊt̪ t̪ ‘intoxicated’  Adj 

mətʃʰtʃʰɑ ‘without bone’  Adj  bʊtt ‘foolish’  Adj 

bərrət̪    ‘distribute’  V  gʊnn ‘knead’  V 

bəxxəʃ  ‘spare’   Adj  tʃʊɤɤ ‘graze’   V 

________________________________________________________________________ 

Table 2.15 demonstrates lexical gemination at intervocalic position and word finally. 

Clearly, it is found in Hindko irrespective of word category (nouns, adjectives, verbs). 

From the data, two rules can be derived one for intervocalic and the other for word final 

geminates. 

1. C becomes CC / v ____V 

2. C becomes CC / v_ # 

The rule 1 conditions that an intervocalic consonant geminates when it occurs in between 

vowels provided the first vowel is short while the second one is long. Rule 2 shows that a 

consonant in word final position geminates when preceded by a short vowel. In word 

final gemination, the syllable is always heavy (VCC) and the geminate consonant remains 

a part of coda. So far our discussion has been in regard with simple words; now 

morphologically complex words should be discussed. 

On concatenating a vowel initial suffix to word final geminates, the first segment of 

geminate stays in the coda of the root syllable, whereas the second segment of it attaches 

with the following vowel forming its onset. Thus, it behaves similar to intervocalic 

germination as the data given under show: 

Table 2.16: Suffixed gemination (stem + vowel initial suffix) 

_______________________________________________________________________ 

səss  ‘mother-in-law’ + ɑ̃ (Pl) səs.sɑ̃  ‘mother-in-laws’ 

bətʃtʃ  ‘ be safe’ + ɑ̃ (Inquiry) bətʃ.tʃɑ̃  ‘Should I be safe’ 

pʊkʰkʰ  ‘hunger’ + i   ( 3psf)      bʊkʰ.kʰi ‘hungry’ 

________________________________________________________________________ 
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On the contrary, when a consonant initial suffix is affixed to word final geminates the 

geminates remain in position as indicated in the following table: 

Table 2.17: Suffixed gemination (stem + consonant initial suffix) 

________________________________________________________________________ 

d̪ʊgg ‘spoil’ + d̪ɑ (continuous/infitive -3psm)  d̪ʊgg.d̪ɑ ‘spoiling’ 

d̪əbb ‘press’ + si (future- 3psf)    d̪əbb.si  ‘will press’ 

kədd ‘take out’ + jɑ (perfect)    kədd.jɑ  ‘taken out’ 

_______________________________________________________________________ 

Consonant germination rule is thronged when the stem-final consonant is a constituent of 

a cluster as given under: 

Table 2.18: Exception to consonant gemination 

________________________________________________________________ 

tʃənd  ‘slab’ + ɑ̃ (pl)   tʃəndɑ̃  ‘slabs’  

d̪ənd̪  ‘tooth’ + ɑ̃ (pl)  d̪ənd̪ɑ̃  ‘teeth’ 

dʒəndʒ  ‘marriage party’ + ɑ̃ (pl) dʒəndʒɑ̃ ‘marriage parties’ 

_________________________________________________________________ 

The illustrations of consonant clusters given above stipulate a reason for this gemination 

rule. Seemingly, to guarantee the last syllable of the root is as heavy as it can be. In case 

no gemination, a single stem final consonant will come to be the onset to a suffix-initial 

vowel by the MOP (Kahn, 1976). Maximal onset principle advocates that the last 

consonant prefers an onset to a coda that denotes CVC. + V becomes CV.CV. 

Nonetheless, the occurrence of gemination ensures that the actual stem-final segment is in 

coda, making the syllable a close one. While, the geminate becomes onset of the syllable 

to which the suffixed vowel is the nucleus, i-e. CVCC + V becomes CVC.CV. Hence, the 

geminates guarantees that the stem holds its form and brands the root-final syllable heavy 

as well as closed. Further, it specifies that geminate (CC) earns one mora as the second 
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fragment transfers to onset which is a weightless slot. It contributes in stress assignment 

that is to be discussed further in detail in Chapter 5. 

It is worth noting from the data presented above that in Hindko all the consonants 

geminate except /ŋ, ɦ, ɽ, j/ due to phonotactic constraints. The consonants /ɦ, j/ cannot 

occur as the coda of a syllable, hence, these do not geminate; /ɽ/ is the retroflex sound 

which rules out the possibility of gemination as Hindko does not allow the occurrence of 

two consextive retroflex sounds and /ŋ/ on prolongation of articulation, needed for 

geminates, results in the production of the oral velar stop /g/.  

2.2 Hindko Consonants and their Acoustic Properties  

2.2.1 Introduction 

Phonologically groups of consonants vary from each other in a variety of acoustic 

parameters intrinsically and extrinsically. Kent and Read (1996) assert that consonantal 

groups differ considerably in their acoustic cues; as a consequence it is hard to account 

for with a sole set of acoustic properties.  Some consonants are produced with complete 

air blockage while other are produced with partial blockage. Some differ in release. Such 

differences constitute different groups of consonants, i-e. stops, fricatives, affricates, etc. 

All these have different distinguishing acoustic properties. Following section first states 

the methodology and then discusses the group wise acoustic properties of consonants in 

Hindko. 

2.2.2 Methodology 

The details of the methodology are given under the relevant sub-headings. 

2.2.2.1 Participants 
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Ten native speakers of Hindko (5 male and 5 female) were involved in the study. All 

these come from Hazara Hindko dialectal region. All the participants are either in their 

twenties or thirties. Out of ten, eight are graduate students while two are teachers at 

UAJ&K. All the contributors are multilingual. Their home communication is in Hindko 

while elsewhere they use Urdu. However, in classrooms they use English to a great 

extent. None of them informed a past of language impairment. All these participants had 

never experienced this sort of phonetic training or knowledge.  

2.2.2.2 Stimuli 

The stimuli contain non-words (due to non-availability of Hindko words) with a VCV 

context, where C is the target consonant. In order to minimize fluctuation of the context, 

the same vowel /i/ is used in preceding as well as following position of the target C. For 

recording, a list of thirty Hindko consonants is prepared as shown below: 
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2.2.2.3 Process of data collection 

Each participant pronounced the 30 stimuli thrice for a total of 90 stimuli per subject. In 

total, 900 tokens (30 segments x 3 repetitions x 10 subjects) were collected to analyze to 

define acoustic properties. A brief meeting concerning how and what to do was held. The 

subjects were asked to rehearse the target words for getting familiarized. The listed target 

words were given to each participant with a changed order for each repetition. The data 

recording was done by using high fidelity microphone directly on PRAAT software. For 

administrating results, a statistical package for social sciences (SPSS) was used where 

possible. 

2.2.3 Results 
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2.2.3.1 Stops 

The literature on acoustic phonetics indicates that there are intrinsic as well as extrinsic 

cues to distinguish among stops. Kent and Read (1996) assert that voice onset time 

(henceforth VOT), closure and burst are intrinsic while neighboring vowel transition is an 

extrinsic cue of stops. As shown in Section 2.1.2, Hindko has the three way contrasts in 

12 oral stops namely voiced, voiceless aspirated and voiceless unaspirated. Maddieson’s 

survey of 317 languages demonstrates that 25% of languages are with three stop series 

contrast as Hindko. Ladefoged (2001) complements the view that stops differ various 

ways on acoustic dimensions like voice onset time, the spectral features of their release 

burst and formant transitions of adjacent vowels. This section targets to decide the 

acoustic properties of Hindko plosives which are produced from four different places as 

given below: 

  

2.2.3.1.1 Voice onset time 

Voice onset time is deliberated as the interval amid the release of a plosive and the onset 

of the vocal cords vibration which is gauged from acoustic reflection as the time amid the 

release burst and the first quasi perdiosity in the acoustic signal (Lisker and Abramson 

1964; Keating 1984; Klatt 1975). Three diverse kinds of voice onset time can be found. 

The first type is zero VOT in which the onset of vocal folds vibration approximately 
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coincides with the stop release. The second one is positive voice onset time where there is 

a delay in the onset of vocal folds vibration after the stop release (also called lag VOT). 

This type is further distributed into two namely short lag and long lag VOT. The third 

type is negative VOT, also known as lead VOT, in which the onset of vocal cords 

vibration precedes the plosive release. The following Figure 2.3 demonstrates positive 

and negative VOT for Hindko velar stops /k/ and /g/ respectively. 

 

 

 

 

 

 

 

Fig. 2.3: Spectrogram showing VOT for /k/ and /g/ 

Figure 2.3 shows that /k/ has positive VOT as the circled area indicates while /g/ has 

negative VOT because the pitch contour preceding the release burst is clearly visible. 

There are various studies on VOT in different languages of the world indicating a variety 

of trends. These cross linguistic investigations show that there are three principal findings 

in relation to place of articulation of plosive: Firstly, the further back the closure, the 

longer the voice onset time (Fischer-Jorgensen, 1954; Peterson & Lehiste, 1960). 
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Secondly, the more extended the contact area, the longer the VOT (Stevens, Keyser & 

Kawasaki, 1986). Finally, the faster the movement of the articulators, the shorter the 

voice onset time (Hardcastle, 1973). Lisker and Abramson (1964) consider VOT as a 

strong cue to voicing contrast between plosives. 

2.2.3.2.1 Measurements 

In total, 360 token (12 stops x 3 repetitions x 10 subjects) were acoustically analyzed for 

VOT. Spectrograms were visually examined in the PRAAT software. Positive voice onset 

time was measured by placing a time marker at release burst of each plosive and the other 

at the onset of the second formant of the following vowel while for negative voice onset 

time in voiced plosives by measuring closure duration preceding the release burst. This 

sanctions for direct measurement of the VOT between the markers. The results of 

measurements for Hindko stops are summarized in the following tables:  
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2.2.3.2.2.1 VOT by voicing type 

As revealed above, Hindko has a three way contrast series of stops namely voiced, 

voiceless unaspirated and voiceless aspirated. The voiced stops /b,  d̪,  d,  g/ have 

negative voice onset time ranging from -112 ms (dental) to -149 ms (velar). The voiceless 

unaspirated plosives /p, t̪, t, k/ have positive VOT ranging from 19 ms (dental) to 42 ms 

(velar). The voiceless aspirated stops /pʰ, t̪ʰ, tʰ, kʰ/  have also positive VOT ranging from 

65 ms (bilabial) to 91 ms (velar) which is fairly longer than voiceless unaspirated stops. 

Figure 2.4 imitates a comparative sketch on the basis of average mean values which are -
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126.5 ms for voiced, 28.25 ms for voiceless unaspirated and 77.25 ms for voiceless 

aspirated stops: 

 

Fig. 2.4: Average Mean VOT for voiced, voiceless unaspirated and voiceless aspirated 

stops in Hindko 

This Figure 2.4 clearly shows that the degree of VOT difference is evident. The hierarchy 

is as voiceless aspirated ˃ voiceless unaspirated ˃ voiced.   

Statistically, a one way ANOVA approves that the P-value is smaller than .001 which 

implies that the difference is highly significant between the three voicing types. Thus, it 

can be established that Hindko demonstrates a pattern observed in various languages of 

the world: voiceless plosives have short voice onset time, Voiceless aspirated have long 

voice onset time while voiced stops are produced with prevoicing. 

2.2.3.2.2.2 VOT by means of articulatory place  
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As the average mean values given above in Table 2.19 indicate that Hindko stops are 

distinguishable on the ground of the place of articulation. This difference is visible in 

Figure 2.5: 

 

Fig. 2.5: Mean VOT values (ms) for bilabial, dental, alveolar and velar stops of Hindko 

This Figure 2.5 is illustrious of the difference among stops produced from different 

places. 

The following table presents average mean VOT for different places of articulation. 

Table 2.26: Average VOT by means articulatory place  

_______________________________________________________ 

Places of articulation   Average VOT (ms) 

_______________________________________________________ 

Bilabial    45 

Dental     47.5 

Alveolar    52 

Velar     66.6 

________________________________________________________ 
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 To check the significance, one way ANOVA test was performed which shows that there 

is a highly significant difference between bilabial, dental, alveolar and velar as the P-

value is smaller than 0.05. Moreover, the pairwise test between bilabial-dental, bilabial-

alveolar, bilabial-velar, dental-alveolar, dental-velar and alveolar-velar is also found 

significant. 

This study tells that Hindko stops are consistent with Cho & Ladefoged (1999) finding in 

a cross linguistic investigation that voice onset time increases with the backness of a 

plosive’s articulatory place as the VOT in Hindko stops is increasing which means that 

the further back the place of articulation is the longer the VOT. However, this study does 

not support Hardcastle’s (1973) finding that the faster the movement of the articulators, 

the shorter the VOT. The VOT hierarchy in terms of place of articulation is: Velar ˃ 

alveolar ˃ dental ˃ bilabial. 

This study on VOT in terms of voicing and place of articulation of Hindko stops finds 

that: 

a. From the perspective of place of articulation the findings are: 

i. Velar stops have the longest VOT while bilabial have the shortest. 

ii. The hierarchy by place of production of stops is Velar ˃ alveolar ˃ dental 

˃ bilabial. 

iii. Statistically, all the F-test results are significant as the P-value is smaller 

than 0.05. Even pairwise tests like bilabial-dental, bilabial-alveolar, 

bilabial-velar, dental-alveolar, etc. are also found significant. 

iv. The study supports the cross linguistic finding the further back the closure, 

the longer the VOT (Fischer-Jorgensen, 1954; Peterson & Lehiste, 1960) 
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rather than Hardcastle’s (1973) finding that the faster the movement of the 

articulators, the shorter the VOT. 

Summing up, in Hindko VOT is a strong acoustic cue to distinguish stops from voicing as 

well as place of articulation perspectives. 

2.2.3.3 Closure duration 

The closure duration of plosives is known as the acoustic interval corresponding to the 

articulatory occlusion (Kent & Read, 1996). This sub-section discusses the closure 

duration of Hindko stops in terms of articulatory place and voicing quality. 

2.2.3.3.1 Closure by means articulatory place  

Maddieson (1991) states that the closure duration of a stop is on decrease with the 

backness of the tongue. Anderson & Maddieson (1994) find in the investigation of Tiwi 

coronal plosives that the closure duration of alveolar stops is the shortest one of all 

coronal segments. Table 2.27 exhibits the closure duration of Hindko stops by articulatory 

place: 

Table 2.27: Closure duration by means of articulatory place (ms) 

________________________________________________________________ 

  Voiced  Voiceless unaspirated  Voiceless aspirated 

_________________________________________________________________ 

Bilabial 98  126    118 

Dental  95  116    110 

Alveolar 94  114    107 

Velar  90  105    102 

_________________________________________________________________ 

Figure 2.6 illustrates the difference that exists within groups by place of articulation. 
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Fig. 2.6: Closure duration by means of place of articulation 

This figure shows that there is a clear difference within bilabial, dental, alveolar and 

velar. The closure duration is maximal for the bilabial (114 ms) and minimum (99 ms) for 

the velar stops. These results supplement Maddieson’s (1991) finding, i-e. the closure 

duration reduces with the backness of the tongue. Besides, this study also supports the 

results found in Anderson and Maddieson (1994) which claims that the shortest closure 

duration among coronal stops is of alveolar phonemes as shown in Figure 2.6. 

 F-test demonstrates that the difference of closure in four articulatory places is significant 

for the P-value is smaller than 0.05 the level of significance. Pairwise differences are also 

significant.  

2.2.3.1.2.2 Closure duration by voicing kind 

Closure duration by voicing type is as illustrated below: 
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Fig. 2.7: Closure duration by means of voicing kind 

Figure 2.7 reveals the following hierarchy of the closure duration: Unaspirated voiceless 

˃ aspirated voiceless ˃ voiced. One way ANOVA shows the differences are significant. 

Moreover, pairwise differences are also significant.  

2.2.3.1.2.3 Closure duration + VOT 

Winding up closure duration and VOT in Hindko, both are effective acoustic cues to 

distinguish plosives by place and voicing. The relationship between Closure duration and 

VOT is a reverse one, i-e. the closure duration decreases as the VOT increases. Putting 

both together, the difference of overall plosive duration is no longer significant as 

exposed below in the bar chart:  
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Fig. 2.8: Stop duration (Closure duration + VOT) 

The above discussion indicates that the study of Hindko stops supports the claim by 

Lehiste (1960) that characteristically VOT increases with the backness of a stop’s place 

of articulation. This study is also supportive to the finding of Maddieson (1997) that the 

plosive closure duration for bilabials is, in general, longer than that of alveolar and velar, 

possibly due to different degree of air pressure in the cavity behind the constriction.  

2.2.3.1.3 Burst as acoustic cue 

Usually, the spectrum of a plosive burst differs with the articulatory place. Kent and Read 

(1996) associate the spectral variation to the fact that the short noise burst is shaped by 

the resonance attributed to particular articulatory configuration. The plosive burst is 

indicated by a short vertical noise pulse with a specific center frequency. Halle, Hughes 

and Radley (1957) state that bilabial plosives /p, b/ have low frequency concentration 

from 500-1500 Hz while alveolar /t, d/ had a high frequency above 4000 Hz whereas the 
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velar /k, g/ had a strong concentration in the mid region of about 1500-4000 Hz. Stevens 

and Blumstein (1978) associate the spectral template with each articulatory place as 

bilabial a flat or falling spectrum; alveolar with a rising spectrum and velar with a 

compact (mid-frequency) spectrum. The following Figures 2.9-12 present the burst, 

indicated in between vertical lines on the spectrogram, of voiceless stops in Hindko at 

four places of articulation: 

 

Fig. 2.9: Burst of bilabial voiceless stop /p/ 

 

Fig. 2.10: Burst of dental voiceless stop /t̪/ 
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Fig. 2.11: Burst of alveolar voiceless stop /t/ 

 

Fig. 2.12: Burst of velar voiceless stop /k/ 

Figure 2.9 plainly indicates that bilabial burst is falling as it fades away going upward. 

The bursts for dental and alveolar in the Figures 2.10-11 are rising respectively. However, 

the difference is that burst for dental is strong while for alveolar a faint one. The velar as 

in Figure 2.12 has a compact burst in the mid-frequency range. Hence, the burst is also an 

effective cue like VOT and closure duration to distinguish stops. This study of burst in 

Hindko stops supports the findings of Stevens and Blumstein (1978) as stated above. The 

findings are organized below: 

Table 2.28: Burst spectrum by means of place of articulation 
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________________________________________________ 

Place   Burst spectrum 

________________________________________________ 

Bilabial  Falling  

Dental   Rising (strong) 

Alveolar  Rising  

Velar   Compact (mid-frequency) 

________________________________________________ 

2.2.3.1.4 Formant transition of the surrounding vowel segments 

The formant transition is a movement in the formant pattern of a sonorant due to a 

neighboring consonant and these transitions are normally stated with reference to a point 

called locus (Davenport and Hannahs, 2005). They also claim that bilabial plosives have 

F2 locus about 800 Hz, alveolar 1800 Hz and velars have two locus points the first one is 

about 3000 Hz adjacent to front vowels, and a second locus at around 1200 Hz for back 

vowels. Following Table 2.23 presents the locus points of Hindko stops: 

  

This study of acoustic cues for stop in Hindko is condensed as under: 

Table 2.30: Summary of acoustic cues of Hindko stops 

________________________________________________________________________ 
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Bilabial: VOT minimum, closure duration maximum, burst weak and falling and locus 

estimate 500-700 Hz.   

Dental:  VOT longer than bilabial, closure duration lesser than bilabials, burst rising 

(strong) and locus estimate 1200-1400 Hz.     

Alveolar: VOT longer than dentals, closure duration shorter than dentals, burst rising and 

locus point at around 1600-1800 Hz.   

Velar:    VOT the longest, closure duration the shortest, burst compact (mid-frequency) 

and two locus points for front vowels around 2800 Hz and for back vowels 1200 Hz.  

________________________________________________________________________ 

2.2.3.2 Fricatives 

Davenport and Hannahs (2005) note that fricatives are accompanied by a periodic 

vibration in the higher frequencies and main resonant frequencies. It rises as the size of 

the oral cavity decrease. Ladefoged (2001) found that fricatives exhibit random noise 

pattern in higher frequency range but conditioned to the place of articulation. Pickett 

(1999) believes that the overall shape of the fricatives is known by the shape and size of 

the cavity in front of the constriction. Kent and Read (1996) link fricatives identification 

with the formation of narrow constriction in the oral cavity, the growth of turbulent air 

passage and the production of turbulence noise. There is a fair number of studies on 

English fricatives (such as Halle, Hughes & Radley 1957; Tomiak 1990; Jongman et al 

2000; etc.) whereas only a limited number of studies on fricatives in other languages 

(such as Halle (1959) on Russian; Norlin (1983) on Cairene Arabic; etc.). Clearly, 

fricatives are distinguishable on the basis of various acoustic properties like spectral 

shape, duration and formant transition. This section reports friction duration, preceding 

vowel duration (V1), following vowel duration (V2) and formant transition of Hindko 

fricatives. As given in Section 2.1, Hindko has eight fricative segments produced from 

five different places. These appear in voicing pairs except palatal /ʃ/ that has no voiced 

counterpart and glottal /ɦ/ that is without voiceless counterpart. The table given under 

shows mean values of Hindko fricatives: 
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Table 2.31: Mean duration of V1, V2, Friction (ms), F1-F2: V1 and F1-F2: V2 of Hindko 

fricatives 

________________________________________________________________________ 

Duration-V1 Duration-V2 Duration of Friction  F1-F2: V1 F1-F2: V2 

________________________________________________________________________ 

ifi 176  246  132   331-1668 325-1692 

ivi 206  246  90   310-1732 321-1692 

isi 183  244  137   317-1679 319-1713 

izi 196  239  111   311-1685 315-1706 

iʃi 181  265  135   319-1801 326-1794 

ixi 191  264  116   333-1721 339-1702 

iɤi 210  250  98   328-1710 330-1712 

iɦi 197  220  89   307-1684 325-1672 
______________________________________________________________________________  

Table 2.31 illustrates the mean duration of V1, V2, friction (ms) and F1- F2 of  V1 as well as 

V2  for each of the fricatives in Hindko. For instance, the longest friction duration is 137 

ms of alveolar voiceless fricative /s/ while the shortest is 89 ms of glottal voiced fricative 

/ɦ/. The table also exhibits differences between durations of proceeding, following vowel 

and frication among fricatives. To check the significance statistically a pairwise 

independent sample t-test was applied testing the difference between the duration of V1 

and V2, friction duration between voiced and voiceless fricatives and V1 duration between 

voiced and voiceless fricatives. The results reject the null hypothesis that there is no 

difference. The difference between these pairs is highly significant as the P-value (0.00, 

0.003, 0.006) is smaller than 0.05 the level of significance. Hence, duration of V1 and V2, 

friction duration between voiced and voiceless and duration of V1 between voiced and 

voiceless fricatives are clearly distinguishing acoustic cues for Hindko fricatives. All this 

is clearly visible in the spectrograms.  

2.2.3.2.1 Spectral cues of Hindko fricatives 
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The following spectrograms given in Figures 2.13-16 in respect of the place of 

articulation of Hindko fricatives show the difference in them. The straight line indicates 

duration of friction; the rectangle shows high frequency range indicating turbulent air and 

its concentration, the lower circle F1 and upper circle F2 at the onset position. 

2.2.3.2.1.1 Labio-dental /f/ and /v/ 

 

 

 

 

 

Fig. 2.13: Spectrogram of labio-dental fricatives voiceless /f/ and voiced /v/ 

This spectrogram given above indicates the durational difference between preceding and 

following vowels by segment marking, friction of /f/ and /v/ and the turbulent air in the 

high frequency range as in the rectangled area the noise is visible. In addition, it shows 

that F1 and F2 falls at onset position of  /f/ as well as /v/ while at offset F1 and  F2  rise for 

voiceless /f/. The same trend prevails in the articulation of /v/. 

2.2.3.2.1.2 Alveolar /s/ and /z/ 
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Fig. 2.14: Spectrogram of Alveolar fricatives voiceless /s/ and voiced /z/ 

Figure 2.14 discloses the durational differences of vowels, friction and turbulence in the 

high frequency range for /s/ and /z/. The absence of voice bar for /s/ demonstrates that it 

is voiceless while the presence of voice bar for /z/ that it is voiced. Further, it shows that 

F1  drops at onset position while F2 rises for /s/ and  /z/ as well. But at offset F1 rises and 

F2 falls for both of these. The locus frequency of Hindko alveolar segments is 1600-1800, 

therefore, it is fair to say that F2 transition for alveolar fricatives rests on adjacent vowel. 

2.2.3.2.1.2 Palatal /ʃ/ 

Hindko has only one palatal fricative /ʃ/ which is voiceless. It implies that it does not 

form pair.  
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Fig. 2.15: Spectrogram of Palatal voiceless fricative /ʃ/ 

The spectrogram given above in Figure 2.15 besides differentiating the duration 

difference of V1 and V2, reflects the friction duration of the voiceless fricative /ʃ/. The 

rectangle clearly shows the turbulent air is more than labio-dental and alveolar fricatives 

as shown in the spectrograms given in Figures 2.13 and 2.14 respectively. It is due to 

more area of the cavity in front of the constriction than la bio-dental and alveolar 

segments supporting the claim by Pickett (1999) that the overall shape of the fricatives is 

known by the shape and size of the cavity in front of the constriction. In fact, the tube 

after constriction is long, thus, low frequencies appear and black bands also move down 

on spectrogram as can be seen above. Heins and Stevens (1961) pinpoint a low frequency 

noise region for /ʃ/. In Figure 2.15, dark bands are visible at about 2200 Hz and above. F1 

drops at onset and offset positions. The spectrogram also reflects that F2 rises at onset 

while falls at offset. The locus frequency for /ʃ/ is around 2000 Hz.  

2.2.3.2.1.3 Velar /x/ and /ɤ/ 

The articulation of velar fricatives /x/ and /ɤ/ involves velum and back of the tongue, so, 

results in the long tube in front of the cavity. 

 

 

 

 

Fig. 2.16: Spectrogram of velar fricatives voiceless /x/ and voiced /ɤ/ 
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Figure 2.16 shows two dark bands of frequencies in the spectrogram. One is about 1100 

Hz and the other is about 3300 Hz. This is clearly seen for voiceless /x/ than voiced /ɤ/. 

The spectrogram further reveals that F1 drops at onset position while goes slightly 

upward. F2 demonstrates a rise at the onset but a sharp fall at offset. Because F2 has a 

locus frequency around 1200 Hz. 

2.2.3.2.1.4 Glottal /ɦ/ 

The glottal fricative /ɦ/ is voiced in Hindko. There is no other fricative in Hindko 

produced from this place of articulation. As shown in Table 2.25, it like other fricatives 

demonstrates a significant difference of V1 and V2 and friction duration in contrast with 

other voiceless fricatives. The formants are like vowels but fainter than vowels as shown 

in the spectrogram of voiced /ɦ/ below: 

 

 

 

 

Fig. 2.16: Spectrogram of glottal voiced fricative /ɦ/ 

Turbulence noise is visible in all the fricatives. In regard with this, Hindko fricatives can 

also be categorized as strident and non-strident. The former are articulated with more 

energy than the latter. The spectrograms in Figures 2.13-16 disclose that the turbulence 

noise is stronger for strident /s, z, ʃ/ and weaker for non-strident /f, v, x, ɤ, ɦ/. 
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This discussion on the acoustic cues of fricatives in Hindko is summed up in the 

following table: 

Table 2.32: Summary of acoustic cues for Hindko fricatives 

________________________________________________________________________ 

- Duration of V1 is shorter than V2; duration of V1 of voiced fricative is more than 

voiceless fricative. 

- Friction duration is longer of voiceless fricatives than voiced ones. The longest 

fricative is voiceless alveolar /s/ and the shortest glottal voiced /ɦ/. 

- The paired t-test results show the difference between the duration of V1 and V2; 

friction duration of voiceless and voiced and V1 durational  difference of voiced 

and voiceless fricatives are highly significant. 

- Turbulence noise is present in all fricatives but it is stronger for strident /s, z, ʃ/ 

and weaker for non-strident /f, v, x, ɤ, ɦ/. 

- Voicing pairs (voiceless-voiced) are found in three places of articulation namely 

labio-dental /f, v/, alveolar /s, z/ and velar /x, ɤ/ while palatal /ʃ/ is voiceless and 

glottal /ɦ/ is voiced without their respective counterparts. 

- F2 shows that formant transitions are in the direction of locus frequency of each 

fricative. 

_______________________________________________________________________________________________________   

Finally, the study divulges that Hindko fricatives are distinguishable on the basis of 

acoustic cues which are adjacent vowels duration, friction duration, formant transition 

and turbulence noise. 

2.2.3.3 Affricates 

Affricates involve features of both stops and fricative. The air blockage is like plosives as 

it is complete while the release is like fricatives as it is not sudden. Kent and Read (1996) 

state that the first segment of an affricate is articulated with a period of complete closure 

like stops whereas the second segment is articulated with a period of friction like 

fricative.  

This study exhibits that Hindko has three affricates produced from one place of 

articulation which is palatal. A three way voicing contrast is found, i-e. voiced /dʒ/, 
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voiceless unaspirated /tʃ/ and voiceless aspirated /tʃʰ/. This acoustic description consist of 

closure duration, friction duration and total duration (ms) as shown in the following 

spectrogram: 

 

 

 

 

Fig. 2.17: Spectrogram of affricates showing closure duration indicated by the straight 

line, friction duration by the rectangle and total duration by segment marking. 

Table: 2.33: Closure, friction and total duration (ms) of Hindko affricates  

______________________________________________________________ 

Segment Closure duration Friction duration Total duration 

______________________________________________________________ 

tʃ  101   76   177 

tʃʰ  113   93   206 

dʒ  93   63   156 

______________________________________________________________ 

Table 2.33 clearly indicates the difference among voiceless unaspirated, voiceless 

aspirated and voiced affricates with respect to closure, friction and total duration. For 

instance, the total duration (Closure duration + Friction duration) is 177 of voiceless 

unaspirated /tʃ/, 206 of voiceless aspirated /tʃʰ/ and 156 of voiced /dʒ/. The difference is 

illustrated in Figure 2.18: 
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Fig.  2.18: Closure duration, friction duration and total duration of Hindko affricates 

This Figure 2.18, besides illustrating the difference in terms of closure, friction and total 

duration reveals that all the differences are hierarchical. The hierarchy is as: aspirated /tʃʰ/ 

˃ unaspirated /tʃ/ ˃ voiced /dʒ/. The application of one sample independent t-test shows 

that the difference is significant in closure, friction and total duration of Hindko affricates 

as the P-values 0.003, 0.012 and 0.006 respectively are smaller than  0.05 the level of 

significance. A comparison of unaspirated /tʃ/ with its counterpart segments, i-e. the stop 

/t/ and the fricative /ʃ/ reveals that in isolation /t/ has a closure duration 119 and /ʃ/ has 

friction duration 135 (ms) which is greater than these have in the affricate /tʃ/. The same 

trend prevails with regard to other affricates. 

2.2.3.4 Nasals 

Nasals are clearly marked by an abrupt change in the spectrogram at the time of the 

articulatory closure (Ladefoged, 2001). Ladefoged (2001) also identifies that the nasals 
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have a formant structure like vowels but dimmer than vowels at around 250, 2500 and 

3250 Hz. Fujimura (1962) recognizes three common features of nasals: all these nasal 

segments have F1 about 300 Hz which is quite apart from F2 and F3; formants are highly 

damped; and there is high density of formants and the presence of antiformants. 

Three nasals are found in Hindko that are produced from three different places. These are 

/m, n, ŋ/ articulated from bilabial, alveolar and velar places respectively. The following 

spectrogram shows the nasal segments of Hindko in VCV context: 

 

 

 

 

Fig. 2.19: Spectrogram of Hindko nasals 

The upright lines in the spectrograms given above in Figure 2.19 are to mark the nasal 

segments and to observe their formants. The formants of nasals are fainter than the 

preceding and following vowels as visible in the spectrogram. The formant transition is 

like stops as the bilabial /m/ reflects that both F1 and F2 fall at onset whereas rise at the 

offset; alveolar /n/ both F1  and  F2  fall at the onset and offset. The locus point of F2 is 

around 1200 Hz; velar /ŋ/ has two locus points one is around 1200 and the other is at 

about 2800 Hz. F1, F2 and F3 of Hindko nasals are 300, 1270 and 2300 Hz respectively. 

These show that F2 and F3  are lower than English nasals given by Ladefoged (2001) 

which are 2500 and 3250 Hz respectively. 
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2.2.3.5 Liquids 

There are three liquid sounds in Hindko namely lateral /l/, trill /r/ and alveolar flap /ɽ/.  

2.2.3.5.1 Lateral /l/ 

The articulation of lateral is such that the air is split due to central contact, as a result, 

affects the middle and high frequencies; this characteristics differentiates acoustically 

liquids from vowels or glides (Stevens, 1998). Dixon (1980) claims that lateral segments 

can be articulated from any of the four coronal places of production. McDonald (2002) 

studies laterals in an Australian language called Yaraldi where he finds that the epico 

alveolar lateral sounds are identified as: F2 is 1200-1800 Hz; F3 is 2000-3000 Hz but with 

trivial amplitude. As a whole, clear and abrupt transitions were noticed between lateral 

and vowels. Following is the spectrogram of Hindko epico alveolar /l/:  

 

 

 

 

 

Fig. 2.20: Spectrogram of Hindko epico alveolar /l/ 

This spectrogram in Figure 2.20 shows that lateral /l/ in Hindko appears acoustically like 

nasals as formants are like vowels but fainter. Mean formants are F1 280, F2 1550 and F3 

2280 Hz. In [ili] context, F1 drops on the onset and rises at the offset, F2 falls at the onset 
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and rises at the offset which means it moves to the locus frequency of alveolar, i-e. 1600-

1800 Hz. 

2.2.3.5.2 Trill /r/ 

There is no acoustic cue for the diverse rhotic group (Lindau,1985). However, some 

phoneticians associate it with a lowered F3. Ladefoged (2003) states that the lower the F3 , 

the greater the rhoticity. The variation in acoustic correlates of trills and taps is found 

across languages and speakers (Lindau, 1985). Generally, formant values vary according 

to place of articulation. The spectrogram of alveolar trill /r/ of Hindko is given under: 

 

 

   

 

 

Fig. 2.21: Spectrogram of alveolar trill /r/ of Hindko  

This spectrogram in Figure 2.21 indicates broken formants of alveolar trill /r/ in Hindko. 

The mean formants are F1 300, F2 1600 and F3 2250 Hz. Acoustically, Hindko alveolar 

trill /r/ is identified as having broken formants for F2 and F3. The vowel transition is a 

place dependent cue. As can be seen in the spectrogram, F1 drops at onset whereas rises at 

offset. F2 has the same trend as F1; it moves to the locus point, i-e. 1600-1800 Hz.  

2.2.3.5.3 Flap /ɽ/ 
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Picket (1999) states that the tongue is curled back and curved upward, hence, the tip 

forming a modest constriction at the palate. He identifies that this movement causes a 

huge F3 transition dropping to about 1300 Hz; due to growing constriction of the vocal 

tract at the mid region of the palate by the tongue tip rising to alveolar ridge; there is also 

a slightly falling transition in F2 and F4. Following is the spectrogram of retroflex flap /ɽ/ 

of Hindko in [iɽi] sequence: 

 

  

 

 

Fig. 2.22: Spectrogram of retroflex flap /ɽ/ of Hindko 

The spectrogram in Figure 2.22 exhibits downward transition of F3 and F2. Thus, it can be 

concluded that the downward tendency of transitions in F3 and F2 is the major acoustic 

property of retroflex flap /ɽ/ in Hindko. This phoneme in Hindko also has a nasal 

allophone which is regarded as a separate phoneme by Awan (2004) and Rehman & 

Robinson (2011). The data were recorded to check its phonemic occurrence as a nasal but 

there is no evidence found as the formants are not nasal like. Rather its spectral shape is 

exactly like retroflex flap /ɽ/ of Hindko as can be seen in the spectrograms in Figure 2.22 

given above and the following Figure 2.23 of nasalized /ɽ/ in the word [dʒɑ̃ɽɑ̃] ‘man’ 

below:  
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Fig. 2.23: Spectrogram of retroflex flap nasalized /ɽ/  

2.2.3.6 Glides 

Generally, glides are seen as vowel like. Ladefoged (2001) pinpoints that glides /j/ and 

/w/ are similar to /i/ and /u/. Mainly glides vary from vowels in that they have no stable 

formants as the transition is detectible. The literature on acoustic discloses that upward 

movement of F2, F3 and F4 for /j/ is found. Following is the spectrogram of palatal /j/ in 

Hindko: 

 

 

 

 

 

Fig. 2.24: Spectrogram of palatal /j/ of Hindko in /iji/ context 
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The spectrogram given above in Figure 2.24 demonstrates that F1 is fairly low, F2 

(circled) moves upward and goes close to F3, as a result, the gap between the two is 

reduced. The mean F1 is 270, F2  2400 and F3  3200 Hz in Hindko for palatal glide /j/. This 

means the low F1 and a slight gap between F2 and F3 due to upward movement of the 

former are the acoustic cues of Hindko /j/.    

The acoustic study of Hindko consonants is summarized as: 

a. VOT, closure duration and burst are effective cues to distinguish stops in Hindko. 

b. Friction duration is a reliable acoustic property that differentiates between voiced 

and voiceless fricative. Turbulence noise is useful in grouping fricative as strident 

/s, z, ʃ / and non-strident /f, v, x, ɤ, ɦ/.  

c. Affricates significantly demonstrate the difference in terms of closure, friction and 

total duration in a hierarchical order. The hierarchy is as: aspirated /tʃʰ/ ˃ 

unaspirated /tʃ/  ˃  voiced /dʒ/.  

d. The formants of nasals are fainter than the preceding and following vowels. These 

have lower F2 and F3 than English nasals.  

e. Lateral /l/ appears acoustically like nasals, trill /r/ is identified by broken formants 

while flap /ɽ/ by downward transition of F3. The lone palatal glide /j/ by a small 

gap between F2 and F3 as the former moves to the latter. 

Summary 

This chapter aimed to provide the phonemic analysis in order to identify Hindko 

consonant segments; and acoustic analysis to establish these. In addition, this 

investigation attempted to highlight such features that are important from syllabification 

perspective. All the main ideas are summarized below: 
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 The phonemic analysis reveals that Hindko has twelve oral plosives produced 

from four articulatory places: bilabial /p, b, pʰ/, dental /t̪, d̪, t̪ʰ/, alveolar  /t, d, tʰ/ 

and velar /k, g, kʰ/. It also reflects that the oral plosives display a three way 

voicing contrast.  This is voiced /b, d̪, d, g/, voiceless unaspirated /p, t̪, t, k / and 

voiceless aspirated /pʰ, t̪ʰ, tʰ, kʰ /. Acoustically, VOT, closure duration and burst 

are reliable and significant cues to distinguish stops of Hindko. 

 The phonemic analysis shows that Hindko has eight fricatives that are articulated 

from five different places: labio-dental /f, v/, alveolar /s, z/, palatal /ʃ/, velar /x, ɤ/ 

and glottal /ɦ/. The voicing contrast is found at three places of articulation that are 

labio-dental  /f, v/, alveolar /s, z/ and velar /x, ɤ/ while palatal /ʃ/ and glottal /ɦ/ are 

without this contrast. Their occurrence in words is found at all positions except 

glottal /ɦ/ which is restricted to only word initial and medial positions. Friction 

duration is a reliable acoustic property that differentiates between voiced and 

voiceless fricative. Turbulence noise is an effective acoustic cue for grouping 

fricative as strident /s, z, ʃ/ and non-strident /f, v, x, ɤ, ɦ/. Duration of V1 is shorter 

than V2; duration of V1 of voiced fricative is more than voiceless fricative. 

 Hindko has three affricates articulated in the same region, i-e. palatal. These are 

voiceless /tʃ/, voiced /dʒ/ and voiceless aspirated /tʃʰ/. Like oral plosives, the 

voicing distinction exists between unaspirated /tʃ, dʒ/ but voiceless aspirated /tʃʰ/ 

is without voiced counterpart. These affricate phonemes exist in all three 

positions; word initial, medial and final. Hindko affricates are significantly 

different from each other in terms of closure, friction and total duration in a 

hierarchical order. The hierarchy is as: aspirated /tʃʰ/ ˃ unaspirated /tʃ/ ˃ voiced 

/dʒ/.  
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 Hindko has three nasal plosives namely bilabial /m/, alveolar /n/ and velar /ŋ/. All 

these are sonorant and voiced. The first two occur in all three positions but the last 

one is not found word initially. This means a syllable cannot have this at onset 

position. Acoustically, the formants of nasals are fainter than the preceding and 

following vowels. These have lower F2 and F3 than  English nasals.  

 There are three liquid sounds in Hindko namely lateral /l/, trill /r/ and alveolar flap 

/ɽ/. The lateral /l/ in Hindko appears acoustically like nasals as formants are like 

vowels but fainter. Hindko alveolar trill /r/ is identified as having broken formants 

for F2 and F3. The downward tendency of transitions in F3 and F2 is the major 

acoustic property of retroflex flap /ɽ/ in Hindko. 

 There is only one glide /j/ in Hindko which occurs only word initially and 

medially. This lone palatal glide /j/ is acoustically identified by a minor gap 

between F2 and F3 as the former moves to the latter. 

 Geminate consonants are frequently found in Hindko as all the consonants 

geminate except /ŋ, ɦ, ɽ, j/. Acoustically, the opposition between geminates and 

singletons phonemes is significant. The process of gemination makes a syllable 

close as well as heavy. The intervocalic gemination as found in Hindko provides 

motivation for the application of MOP. These findings are expected to play a vital 

role in syllabification and stress assignment in Hindko respectively.  
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Chapter 3 

HINDKO VOWELS  

3.0 Introduction 

Hindko has a multifaceted vowel system as it has nine oral vowels, six nasal vowels and 

ten diphthongs. On acoustic grounds, there are certain cues like duration, formants and 

glide movement that are primary and distinguishing. This chapter aims to investigate 

acoustically the vowel system of Hindko. This has been divided into four main sections. 

The first section introduces the vowel system. Section 3.2 deals with oral vowels with a 

focus on durational measurements and formants feature. Section 3.3 studies nasal vowels 

and their acoustic correlates such as the shift in formants, reduction in the amplitude of F1 

and augmented first formant bandwidth. The target is to clarify the phonemic opposition 

of oral-nasal contrast. The next Section 3.4 focuses on the acoustic analysis of diphthongs 

with a purpose to seek acoustic confirmation and determine acoustic cues for them. 

3.1 Vowel Systems 

Vowel inventories differ in size from language to language. Maddieson’s (1984) survey 

of 317 languages demonstrates that 5.7% languages have only three vowels, 4.1% have 

17 or more vowels. On the basis of size, he classifies vowel inventories into three 

categories namely small (2-4), average (5-6) and large (7-14). 

3.1.1 Acoustic study of Hindko vowels 

The vowel inventory of Hindko is a large one. Haroon and Raja (2012) document the 

vowel system of Hindko. They regard it a complex system as it has 9 oral vowels 5 nasal 

vowels and three diphthongs. Nawaz(2014) identifies 9 oral 6 nasal vowels and 2 
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diphthongs in Tanoli. Here, this vowel system will be discussed acoustically using 

temporal and spectral parameters. This acoustic study would establish the vowel 

inventory. In addition to that, it might prove instrumental in some kind of addition or 

deletion of vowel phonemes with acoustic evidence.  

3.1.2 Methodology 

The methodology is described under the relevant sub-headings below. 

3.1.2.1 Participants 

As described for consonants in Chapter 2, the same subjects participated in this 

experimental study involving ten native speakers of Hindko (5 male and 5 female). All 

these live in Hazara Hindko dialectal region. They are either in their twenties or thirties. 

Out of these ten, eight are graduate students while two are teachers at UAJ&K. All the 

subjects are multilingual. They use Hindko for home communication and elsewhere they 

use Urdu. However, in classrooms they use English to a large extent. None of them 

informed a past of language impairment. All these participants had never experienced this 

sort of phonetic training or knowledge.  

3.1.2.2 Stimuli 

The stimuli contain Hindko words and non-words with a CVC context for oral vowels 

where V is the target vowel, contrastive pairs for nasal vowels and a list of words 

containing potential diphthongs. Further details will be discussed under the relevant 

sections.  

3.1.2.3 Procedure 
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As a whole, 1350 tokens were analyzed to study the acoustics of Hindko vowel system. 

For oral vowels, each subject pronounced the 9 stimuli 3 thrice making a total of 81 

stimuli per subject. Totally, 270 tokens (9 x 3 x 10) were analyzed to find out acoustic 

cues. For nasal vowels, 6 stimuli 3 times for a sum of 18 stimuli per subjects.  In sum, 

180 tokens (6 x 3 x 10) were analyzed for determining acoustic properties. For 

diphthongs, 30 stimuli 3 times making a sum of 90 stimuli per subjects.  In sum, 900 

tokens (30 x 3 x 10) were analyzed to fix acoustic indications. A brief conference 

concerning how and what to do was held. The subjects were asked to rehearse the target 

words for getting familiarized. The listed target words were given to each participant with 

a changed order for each repetition. The data recording was done by using high fidelity 

microphone directly on PRAAT software. In order to administer results, a statistical 

package for social sciences (SPSS) was used where possible. The next section deals with 

oral vowels. 

3.2 Oral Vowels 

According to Haroon and Raja (2012) there are nine oral vowels in Hindko. Out of these 

nine, four vowels are front /i, ɪ, æ, e/ two are central /ɑ, ə/ and three are back /u, ʊ, o/. The 

length contrast is found in the pairs /i - ɪ/, / ɑ- ə/ and /u- ʊ/ while there is no length 

contrast for /e, æ, o/ as these have no counterpart short vowels. 

The table given below presents word level distribution of Hindko oral vowels: 

Table 1: Word level distribution of Hindko oral vowels 

________________________________________________________________________ 

Initial     Medial    Final 

_______________________________________________________________________ 

i id̪i prize money on Eid  pis   grind  pesi have to 

ɪ ɪtti small wood to play  tʃʰɪll peal  - 

e ekɑ unity    t̪ɽeɽ gap  se  porcupine 

æ ære foundation   læri giving milk læ take 

ɑ ɑx  say    t̪ɑp fever  ɑlutʃɑ plum 
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ə  əggere forward   pʰətt cut  - 

o or a vegetable   bəɽd̪ok wasp  moko to me 

u ut̪ɑ upside    gɽut̪ stuborn su deliver 

ʊ ʊdd fly    kʊtt beat  - 

_______________________________________________________________________  

Table 3.1 illustrates that only short vowels /ɪ, ə, ʊ/ do not occur word finally. From 

syllabification perspective, it implies that in Hindko a syllable will not end with a short 

vowel.   

For acoustic examination, the data were collected by using the following list of words and 

non-words (due to non- availability): 

Table 3.2: Stimuli for oral vowels 

____________________________________________________________________ 

Target vowel   CVC context  Target vowel   CVC context 

____________________________________________________________________ 

i   kit -  ɪ   kɪt - 

e   ket -  æ   kæt - 

ɑ   kɑt -  ə   kət cut 

u   kut -  ʊ   kʊt beat 

o   kot coat 

____________________________________________________________________ 

3.2.1 Acoustic analysis of vowels 

The physical dissimilarities across diverse phonemes can be scaled in terms of frequency, 

amplitude, duration and spectral distribution. Kent and Read (1996) suggest the 

correspondence of the perceptual correlates like pitch, loudness, length and quality. This 

section focusses on the acoustic analysis of Hindko oral vowels; examining in terms of 

duration of vowels and format frequencies. 

3.2.2 Temporal Properties 
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Cochrane (1970) identifies that vowel phonemes can be differentiated with regard to 

duration for such languages and dialects that involve phonemic vowel length. The 

durational contrast might or might not be the lone distinguishing property between two 

vowels. For instance, in English, the short vowels /ɪ, ə, ʊ/ are distinct in quality from their 

respective counterpart long vowels. Kimiko (2002) complements the claim that length 

contrast on the basis of duration may be used in some languages, but not in other 

languages. He indicates that English and Hindi differ from Thai and Japanese as the latter 

use vowel duration as an acoustic cue for distinguishing length besides quality differences 

in vowels like /i:/ and  /ɪ/. Watson and Harrington (1999) believe that accuracy is 

enhanced when vowel duration and formants are put together. The main difference 

between long and short vowels is of total duration only. However, the difference is 

relative rather than absolute as various contextual and prosodic factors affect the length of 

vowel. Lindblom (1967) identifies that open vowels tend to be longer than close vowels. 

This unit investigates durational difference of Hindko oral vowels. 

For measuring vowel duration two extreme cursors are placed from the beginning of the 

segment (left) to the end (right) showing the duration in seconds as shown in the 

following spectrogram: 

 

  

 

 

Fig. 3.1: Spectrogram showing the duration of the vowel /ɑ/ 
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The data of Hindko oral vowels is presented in the following table in milliseconds: 

Table 3.3: Mean duration along with standard deviation of Hindko oral vowels (ms) 

___________________________________________________________________ 

Vowels Mean duration   Standard deviation     

___________________________________________________________________ 

i  266    3.910 

ɪ  106    2.55 

e  241    4.442 

æ  265    2.458    

ɑ  255    1.587  

ə    125    2.131 

o  233    3.198 

u  250    3.374     

ʊ  103    2.173 

___________________________________________________________________  

Table 3.3 shows the duration of each vowel along with standard deviation. From this 

table, it is obvious that only three vowels /ɪ, ə, ʊ/ have relatively short duration than the 

rest of the vowels. The durational difference between long and short vowels is illustrated 

in Figure 3.2: 

 

Fig. 3.2: Durational contrast of Hindko oral vowels 
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Besides indicating the durational contrast among vowels, the bar chart also shows the 

averages for long and short vowels. Three vowels are paired in long-short contrast while 

the other three namely /e, æ, o/ do not have their respective counterpart short vowels. The 

average duration of long vowels is 251 while of short vowels is 111 milliseconds as 

indicated by the end bars on the chart above. The length contrast in pairs /i- ɪ/, /ɑ- ə/ and 

/u- ʊ/ is evident as the short vowels are approximately 60% less than the long ones in 

each pair. The vowels /e, æ, o/ are long one as their duration is like other long vowels 

almost 60% more than the average duration of short vowels. However, this study of 

vowel duration is not supporting the claim of Lindblom (1967) that open vowels have a 

tendency to to be longer than close vowels as the duration of close vowel /i/ (266) is more 

than the open vowel /ɑ/ (255). A single factor ANOVA indicates that there is a significant 

difference between long and short vowels as the P-value is 0.00 which is smaller than the 

level of significance 0.05. 

The results given above exhibit that durational contrast is phonemic in Hindko. Though it 

is clearly distinctive from a listener’s perspective and useful in placing vowels in large 

categories like long and short but it not good enough to recognize individual vowels. For 

instance, /ɪ/ and /ə/ can hardly be distinguished on durational grounds as both are short 

and have average duration 106 and 103 ms respectively. 

Additionally, to the data analysis above, there is morphological evidence that Hindko has 

only three contrastive pairs of long and short vowels while the other vowels /e, æ, o/ are 

without their respective counterpart short vowels. For example, long vowels map into 

short vowels on concatenating the causative suffix ‘a’ to imperative verb roots (base) if it 

contains a long vowel (Haroon & Akhtar, 2012) as illustrated below in the table: 

Table 3.4: Vowel mapping (long-short) in Hindko 
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______________________________________________________________________ 

Long to short vowel mapping    Imperative verb form 

______________________________________________________________________  

tʃ ir  tʃɪrrɑ     ‘cut’  

bɑl  bəllɑ      ‘lit’ 

pʰuk  pʰʊkkɑ     ‘blow’ 

mel  melɑ     ‘milk’ 

bætʰ  bætʰɑ     ‘sit’ 

t̪ol  t̪olɑ     ‘weigh’ 

________________________________________________________________________ 

The data given above illustrates that vowel mapping restricted to the long vowels /i, ɑ, u/ 

as the gemination of the last consonant segments takes place while the long vowels /e, æ, 

o/ do not have their counterpart short vowels, as a result, there is no gemination of the last 

consonant segment on concatenating the causative suffix ‘a’ with the imperative verb 

forms. Hindko geminates a consonant while suffixing only when it occurs after a short 

vowel (Haroon, Raja & Sohail, 2011). Vowel mapping is also found in shape of vowel 

lengthening, i-e, while concatenating the causative suffix ‘a’ to the verbs contain a short 

vowel as shown in the table under: 

Table 3.5: Vowel mapping (short-long) in Hindko 

______________________________________________________________________ 

Short to long vowel mapping   Imperative verb form 

______________________________________________________________________  

tʃɪll  tʃ ilɑ     ‘peal’ 

t̪əll  t̪ɑlɑ     ‘roast’  

mʊkk  mukɑ      ‘finish’ 

kʰel  kʰelɑ     ‘play’ 

bætʰ  bætʰɑ     ‘sit’ 

moɽ  moɽɑ     ‘turn’ 

________________________________________________________________________ 

The vowel shortening and lengthening on affixing the causative suffix ‘a’ to the base 

forms of the verbs as illustrated in Tables 3.4-5 reveal that Hindko has three vowel pairs 

with long-short contrast namely /i- ɪ/, /ɑ- ə/ and /u- ʊ/ while the other  three  /e, æ, o/ are 

without their respective short vowel counterparts. 
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The discussion above shows that the durational contrast is phonemic in Hindko. However, 

it alone is not sufficient to recognize separate vowel segments.  For this, quality cues are 

also vital which will be discussed in Sub-section 3.2.5. 

3.2.3 Features of vowel formants 

Generally, in articulatory phonetics vowel segments are labelled in shape of height of the 

tongue; backness of the tongue and lip rounding. Acoustic studies approach differently to 

explanation of vowels. It involves different formant configurations characterizing each 

vowel. By comparing the formant values, the association amid them can be studied 

(Olive, Greenwood & Coleman, 1993). Acoustically, vowels are commonly described 

with the help of their formant structure. This indicates the vocal tract resonance and 

therefore articulatory shape (Fant, 1960). The high-low and front-back divisions are 

characterized by the first formant (F1) and the second formant (F2) on the spectrogram 

(Fry, 1996; Olive, Greenwood & Coleman, 1993). F1 exhibits the high-low distinction 

while F2 front-back distinction. It means the lower F1 is the higher the vowel. And the 

high F2 implies that the vowel is close to front position. The relationship between F1 and 

F2  guarantees when the first two formants of a set of vowels target are plotted on axes 

with proper scaling features, the results faithfully match the traditional auditory vowel 

map. Such vowel spaces with axes F1 and F2 depend on the notion of the target vowel. 

The target is the vowel which is the least affected by its neighboring phonetic context. To 

measure the formants of Hindko vowels, the cursor is placed at the middle of the dark 

band after selection of the vowel area. Then, frequencies are taken in Hertz (Hz) as the 

following spectrogram indicates for the vowel /ɪ/: 
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Fig. 3.3: Spectrogram showing (dotted line) the measurement of F2 for the vowel /ɪ/ 

The mean F1 and F2   of Hindko oral vowels are stated along with standard deviation in the 

following table: 

Table 3.6: Mean F1 and F2  in Hz along with standard deviation (sd) of Hindko oral vowels  

___________________________________________________________________ 

Vowels Mean F1 (sd)   Mean F2 (sd)     

___________________________________________________________________ 

i  335 (4.492)   2337 (5.788) 

ɪ  450 (3.566)   2020 (6.058)     

e  492 (6.362)   2015 (5.316) 

æ  685 (5.342)   1935 (4.357)      

ɑ  750 (3.604)   1260 (10.583)  

ə    734 (4.602)   1432 (5,363)    

o  510 (5.593)   945 (3.651)  

u  405 (5.963)   864 (9.312)      

ʊ  465 (7.407)   1000 (6.118) 

___________________________________________________________________  

As clarified in Section 3.2.1 Hindko has only three contrastive pairs of long-short 

distinction, the following figure displays F1 of these pairs: 
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Fig. 3.4: F1 of  Hindko vowels with long-short distinction 

The bar diagram given above in Figure 3.4 shows that the difference of F1 is a slight one 

between paired long and short vowels. Statistically, the difference between /ɑ- ə/ is 

insignificant. The comparison of F2  for each of these pairs is displayed in the next figure 

which shows a clear  difference among these. Statistically, the difference is also found 

significant as the P-value is smaller than 0.05 the level of significance. 
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Fig. 3.5: F2 of paired long-short vowels 

The contrastive analysis of F1 and F2 for each oral vowel is displayed in Figures 3.6 and 

3.7. 

 

Fig. 3.6: Contrast of  F1 and F2 for each oral vowel 
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The contrast between F1 and F2 for each oral vowel shows that the close long vowel /i/ 

has the maximal gap and the minimal gap is found for the mid-back vowel /o/. A 

comprehensive picture is visible in the next figure below: 

 

Fig. 3.7: Gap between F2 and F1 of Hindko vowels 

Figures 3.6-7 demonstrate that, for front vowels, F1 goes lower when the constriction in 

the oral cavity increases. As the most constricted front vowel /i/ has the lowest  F1.  It 

implies that F1  increases as the tongue position gets lower for front vowels such as the 

highest vowel /i/ has  F1 335 Hz while the mid-front vowel /æ/ 685 Hz. F1 decrease for 

back vowels is linked with the height of the tongue. As can be noticed, the mid-back long 

vowel /o/ has F1 510 whereas the high-back long vowel /u/ has 405 Hz. This contrast 

suggests that the high vowels have lower F1 than the low vowels. The contrast also 

indicates that the front vowels have higher F2 than the back vowels. The gap between F1 

and F2  is maximal for front-high vowels while minimal for back vowels as F2 is much 

closer and lower to F1.   
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3.2.4 Space of vowels 

Catford (1988) argues that the notion of the cardinal vowels by Jones banks on the notion 

that the vowels are restricted by space. It is noticed that the spots of vowels on the chart 

specify the limitness of vowels instead of the vowel segments of a specific language 

(Davenport and Hannahs, 2005). Therefore, these vowels are ‘reference points’ which 

may be taken to account for the vowels of any language. Martin & Rahilly (1999) 

considers them as ‘language neutral’. Theoretically, a vowel in a language should have 

tongue position either on the vowel limit itself or within the vowel space. 

Maddieson (1984) states that the huge majority of languages in world consist of three 

vowels that mark the extremes of the general vowel space namely /i, ɑ, u/ known as 

‘point vowels’. Consequently, these have a special status in theories of vowel systems. 

Dispersion theory (DT) views that the arrangement of vowels in a given language in the 

acoustic space in order to minimize the perceptual confusion between distinct vowel 

kinds. This Computer program modeled approach to generate the optimal configuration 

for vowel systems has been proved quite effective (Liljencrant & Lindblom, 1972; 1986; 

Disner, 1984). Nevertheless, such studies of DT placing emphasis on inter category 

distance as the determiner of vowel system configuration in a generally defined acoustic 

vowel space have failed to account for some systems like Swedish where nine vowels 

crowed in a slight corner of the total vowel space instead of scattering them over the 

accessible space (Disner, 1983). Latest progresses express DT as a belief of enough 

instead of utmost contrast (Lindblom, 1990). Additionally, this theory has been able to 

explain variation within speakers. A speaker’s vowel space will be extended relationally 

to his casual speech vowel space. 
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Stevens (1998) in the Quantal Theory of Speech (QTS) proposes a different approach to 

vowel system. This theory states that there are definite regions of stability in the phonetic 

space. Specifically, it claims the correspondence of stable regions to the point vowels /i, 

ɑ, u/. Consequently, QTS suggests that the point vowels are in, more or less, the same 

location in all languages irrespective of the size of the vowel inventories. Moreover, it 

also foresees that as the point vowels are in phonetically stable regions, they should show 

less variability than non-point vowels. This section presents the vowel plots of Hindko 

that were produced with the help of formant values. F2 is plotted against horizontal axis 

while F1 on vertical axis as can be seen below in the graph: 

 

 

 

 

 

 

  

Fig. 3.8: Acoustic space of Hindko oral vowel inner layer showing short vowel while 

outer layer long vowels 

As shown above in Figure 3.8, the short vowels cover less space than the long ones. The 

long vowels are distributed peripherally in vowel space forming the outer layer which 

implies that these cover more acoustic space than the short vowels. The quadrilateral of 
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Hindko oral vowels is developed with the help of this acoustic space of vowels as 

presented in Figure 3.9 below: 

 

Fig. 3.9: Quadrilateral of Hindko oral vowel 

Figure 3.9 designates that the vowels pairs, pairing in the long-short contrast, are close to 

eachother. This closeness means that there is a slight spectral difference between these. 

This suggests that durational contrast is the primary and distinctive cue in Hindko for 

differentiating long vowels from short vowels. The central vowels, pair /ɑ-ə/, have higher 

F1 than any other vowel. Another visible and noticeable trend is that the short vowels are 

closer to the center and lower than their counterpart long ones. 

3.2.5 Description of Hindko Vowels 

Hindko has front, central and back vowels that are described in this section. 

3.2.5.1 Front vowels 

To articulate all the front vowels, the body of the tongue moves forward and rises upward 

in the direction of hard palate. 
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Hindko has four front vowels namely /i, ɪ, e, æ/. The vowel /i/ as in [sil] ‘ploughing 

grown crops’ and /ɪ/ as in [sɪl] ‘slab’ form a pair by virtue of length. The pair /i- ɪ/ not 

only differ in length but also in quality.  As the data exhibit, F1 and F2 of /i/ are 335 and 

2337 Hz while F1 and F2 of /ɪ/ are 450 and 2021 Hz respectively. Lower F1 and higher F2 

values suggest in the entire system that these are high front vowels. Comparatively, /i/ is 

higher than /ɪ/. Being with the maximum gap of F1 and F2, /i/ is the highest vowel. These 

can also be called close-front vowels. The durational contrast is a clear one as the vowel 

/i/ has 266 ms while /ɪ/ has only 106 ms. The lips are spread while articulating both of 

these. 

The other two front vowels are /e/ as in [ret̪] ‘sand’ and /æ/ as in [mætrɑ] ‘motherless’ do 

not have their counterpart short vowels, so, offer no length contrast. These are mid-front 

or half-close vowels as their F1 492 and 685 Hz is higher than /i/ and /ɪ/ while F2 2015 and 

1935 Hz respectively is lower than the high-front vowels. The vowel /e/ is below the 

cardinal vowel 2 and /æ/ is above the cardinal vowel 3. From length perspective, these are 

categorized as long because their respective durations 241 and 265 ms are more than 

double of the average duration of short vowels in Hindko, i-e, 111 ms. The lips are in 

neutral position while their articulation. 

3.2.5.2 Central vowels 

Hindko has only two central vowels that are paired in contrast of length. These are /ɑ/ as 

found in [kɑt̪] ‘big scissors’ and /ə/ as in [kət̪ t̪] ‘sew’. Their F1- F2 mean values are  750 -

1260 and 734-1432 Hz respectively. Both are in middle range. The vowel /ɑ/ has the 

highest F1 than the rest of the vowels, so, it is placed the lowest of all vowels. The 

contrast of length is obvious between the two as the long vowel /ɑ/  has the mean duration 

255 while the short vowel /ə/ has 125 ms which is less than half of the former. The lips 
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remain neutral while the mouth is open. Both are central vowels, however, the long vowel 

/ɑ/ is open- low- central as the mean  F1 is higher than its counterpart short vowel even the 

highest of the rest of the vowels in the whole system. In the production of these vowels, 

the body of the tongue raises to hard palate. 

3.2.5.3 Back vowels 

From articulation perspective of back vowel, the lips are rounded and the mouth is half 

open. The body of the tongue moves upward and backward in the direction of soft palate.  

Hindko has a series of three back vowels namely /o, ʊ, u/. The first one is classified as 

mid-back and the other two as high-back vowels. All of these have F1 in the middle range 

while F2 in low range. The low range F2 identifies them as back vowels. 

The mid-back vowel /o/ has F1 510 and F2  945 Hz. Due to higher F1 in the series, it is 

categorized as mid-back vowel. As can be observed in words like [t̪oɽ] ‘counter’.  This 

vowel is positioned amid cardinal vowel 6 and 7. The duration is 233 ms which is more 

than double of the short vowels average duration, i-e. 111 ms. Hence, it is recognized as a 

long vowel. 

The rest of the back vowels are /u/ and /ʊ/ as found in words such as [kool] ‘a water path’ 

 and [kʊt] ‘beat’ respectively. These vowels are in the region of cardinal vowel 8.  These  

form a pair in terms of length contrast as their respective mean durations are 250 and 103 

ms. Their average F1 and F2 are as 405-864 and 465-1000 Hz respectively.  

Comparatively, the higher F1 and F2 gets  /ʊ/  closer to central vowels and lower to /u/. 

The lowest F1 and F2 values in the series of back vowels /u/ becomes the high-back or 

close-back vowel of Hindko. Both these /u/ and /ʊ/ can be identified as close back long 

and close-back short vowels respectively. 
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The following table states the summary of the vowel description of oral vowels: 

  

3.2.6 Summary 

The acoustic analysis of oral vowels shows that Hindko has nine segments. Four are 

close, three are mid and two are open vowels. The data reveals that only three vowel 

phonemes have a long-short contrast namely /i- ɪ/, /ɑ- ə/ and /u- ʊ/. The other three which 

are /e, æ, o/ do not have their counterpart short vowels. The vowels pairing in long-short 

relationship are significantly distinctive from each other with respect to duration as the 

long ones have 60% longer duration than their counterpart short ones. The vowels that do 

not have their respective counterpart short vowels are classified as long on the basis of 

their duration which is more than double of the average duration of short vowels. It is 

found that the durational contrast is phonemic in Hindko and is primary and distinctive 

cue for vowel segments. 

The study of formants shows that front vowels / i, ɪ, e, æ/ have higher F2, open /ɑ, ə/  in 

the middle range  and back vowels /o, ʊ, u/  in the low range. F1 is higher for the open 

vowels. The gap between F2-F1 is the maximum for front vowels and minimum for the 

back vowels. The study of formant features determines the acoustic space covered by the 
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vowels. This divulges that the short vowels /ɪ, ə, ʊ/ form the inner layer and remain close 

to the center while the long vowels /i, e, æ, ɑ, o, u/ form the outer layer and are 

distributed peripherally over the acoustic space. This implies that the long vowels enclose 

more acoustic space than short vowels.  

3.3 Nasal Vowels 

Haroon & Akhtar (2012) maintain that in Hindko all the long oral vowels have their nasal 

counterpart segments except /æ/. On the other hand, the corpus established for this 

research project divulges that the vowel /æ/ also has the nasal counterpart in Hindko. 

Haroon & Akhtar (2012) also claim that nasalization is allophonic and phonemic as well. 

Phonetic nasalization occurs in the vicinity of nasals (Cohn 1990; Ladefoged & 

Maddieson 1996) as observed in various languages such as English. The phonemic 

nasalization in some languages like French is also found. Chang (2008) investigates 

phonemic oral–nasal distinction in Taiwanese and reports its presence. He declares that 

oral–nasal distinction in Taiwanese can be made by minimal pairs. The data in Table 3.8 

show that Hindko has only regressive nasalization. This implies that progressive 

nasalization is absent in Hindko: 

  



 

93 

 

Table 3.8 discloses that the vowels are nasalized on their occurrence before a nasal. While 

these are not nasalized when they follow a nasal. Therefore, it can be concluded that only 

regressive phonetic nasalization is observed in Hindko while progressive nasalization is 

not tolerable. Further, this allophonic regressive nasalization is tolerable only in close 

syllables (CVN: Consonant-Vowel-Nasal). The acoustic evidence for this is given below 

in the spectrogram: 

 

 

 

 

 

Fig. 3.10: Spectrogram showing regressive nasalization 

The nasalization of long vowels is always phonemic when it occurs in open syllables 

while it can both phonemic and allophonic in close syllables. The illustrations for this fact 

are given below: 
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Table 3.9 discloses that the phonemic nasalization is observed in both open (CV) and 

close syllables. Outwardly, there is no nasal consonant following the vowel. In order to 

find the cause of nasal vowels we have to view different arguments presented by different 

scholars. Greenberg (1966) declares that nasal vowels originate from earlier state of oral 

vowels in vicinity with nasal consonant segments. This suggests that nasal vowels go 

through a process of evolution which is as VN becomes ṼN becomes Ṽ (N-coda is 

deleted). It proposes that an oral vowel assimilates features of a syllable-final N and the 

latter (i-e. N-coda) is deleted. This phenomenon is observed in several languages spoken 

in Pakistan such as Urdu, Punjabi, Pahari etc. This subject, N-coda deletion, needs a 

detailed diachronic research. But due to space and time restrictions, this work does not 

deal any further with it. Returning back to the phonemic nasalization, Table 3.10 offers 

minimal pairs to express oral-nasal distinction of Hindko vowel segments: 

  

The illustrations stated in Table 3.10 deliver confirmation for allophonic and phonemic 

nasalization. Further, it also shows that the phonemic nasalization is limited to only long 

vowels as they have nasal counterparts in open syllables. This type of nasalization 

procedure that makes VN structure to be produced as long nasal vowel exists in various 

languages. Hindko has these vowels in word initial as in æ̃.vẽ (for nothing), medial as in 

bɑ̃.kɑ (fond off) and final position as in ɦɑ̃ (yes) but always syllable finally. This could be 

explained in the light of Lightner’s (1970) suggestion of three alternative analyses for this 
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phenomenon. However, the prime motivation of this study is on the acoustic analysis of 

nasal vowels in Hindko, thus, the next unit is dedicated to it. 

3.3.1 Acoustic analysis of nasal vowel segments 

Nasal vowels have studied acoustically. Hawkins (1984) avows that the phonemic oral-

nasal vowel contrast is common amongst languages. He considers the articulation of nasal 

vowel segments as an acoustic coupling amid oral and nasal cavities at a point that is 

about halfway along the vocal tract between the glottis and the lips. This coupling is vital 

as it brings a shift in the formant frequencies (Fant, 1960; 1961; House and Stevens, 

1956; Mrayati, 1976). In addition, this acoustic coupling causes the reduction of F1 

amplitude, an increase of the bandwidth of lower/first formant, and the existence of anti-

formants (Fant, 1960;; Stevens, 1988). The studies in connection with the phonemic 

opposition of oral-nasal contrast of vowel segments disclose that the most common 

acoustic correlates are: the shift in formants, reduction in the amplitude of F1 and 

increased first formant bandwidth. The phonemic opposition of oral-nasal contrast in 

Hindko is examined with regard to these acoustic correlates. 

 3.3.2 Stimuli 

The stimuli consist of Hindko words with CV structure syllabification as organized 

below: 
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3.3.3 Results 

Table 3.12-14 disclose the outcomes of the acoustic analysis of oral-nasal vowels contrast 

in Hindko: 

Table 3.12: F1-F2 of oral and nasal vowels 

________________________________________________________________________ 

 ɪ 335-2327    ɪ ̃ 310-2164 

e 496-2017   ẽ 435-1560 

æ 686-1940   æ̃  548-1650 

ɑ 750-1260   ɑ̃ 577-1174 

o 510-945   õ 385-973 

u 405-868   ũ 370-1080 

________________________________________________________________________ 

The data given above designates a shift in formants as F1 for each nasal vowel is lower 

than its oral counterpart. F2 also demonstrates a shift as it is lower for front /ɪ,̃ ẽ, æ̃/ and 

central vowel /ɑ̃/ while higher for back vowels /õ, ũ/ than their oral counterparts. 

Statistically, the application of one way ANOVA proves that the difference is significant. 

 Table 3.13: Intensity (db) of oral and nasal vowels  

_______________________________________ 

 ɪ 64    ɪ ̃ 63 

e 66   ẽ 63 

æ 66   æ̃  64 

ɑ 69   ɑ̃ 63 

o 66   õ 63 

u 64   ũ 62 

_____________________________________________ 
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The level of intensity (decibel) that is directly proportionate to amplitude shows a slight 

difference as it is comparatively lower for nasal vowels than their oral counterparts. The 

statistical test (F-test) shows that the results are non-significant. 

Table 3.14: First bandwidth (Hz) of oral and nasal vowels  

_________________________________________ 

 ɪ 63    ɪ ̃ 145 

e 50   ẽ 127 

æ 50   æ̃  124 

ɑ 102   ɑ̃ 205 

o 68   õ 167 

u 85   ũ 163 

______________________________________________ 

Table 3.13 presents the measurement of first bandwidth which clearly shows an increase 

of more than double for each nasal vowel in comparison with its oral counterpart. A 

single factor ANOVA also proves that the difference is highly significant. 

3.3.4 Discussion 

The results of the acoustic study of oral-nasal vowel contrast unveil that in Hindko nasal 

vowels are significantly differentiated than oral vowels in terms of formants and first 

bandwidth. But the reduction of F1 amplitude cannot be treated as a reliable acoustic cue 

as the results are non-significant. 

The shift in formants affects the position of vowels as F1 determines the height and F2 

length of the vowel. Hindko oral and nasal vowels are plotted in the quadrilateral below 

with the help of frequencies attained as stated in Table 3.12. 
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Fig. 3.11: A comparative sketch of the acoustic space covered by oral and nasal vowel 

segments 

Figure 3.11 simplifies that the lower F1 of each nasal vowel than its respective oral 

counterpart marks a rise in the height while the lower F2 of front and central vowel 

demonstrates a reduction of length. The back vowels have higher F2 which means their 

length is increased. This decline as well as rise plays a role in locating the vowel space of 

oral and nasal vowel segments. The acoustic space covered by nasal segments is less than 

the oral segments as visible in Figure 3.11. In connection with the reduction in the 

amplitude of F1, apparently the study reflects a slight reduction but the results are 

statistically insignificant, hence, it cannot be treated as a differentiating acoustic cue for 

oral-nasal distinction in Hindko. Finally, the first bandwidth is undoubtedly a distinctive 

cue as the results disclose a significant rise in this. As revealed in Table 3.14 that almost 

every nasal vowel in comparison with its oral counterpart has a bandwidth more than 

double. The maximum width difference is found in the pair /e- ẽ/ which is (50-127 Hz) an 

increase of 77% while the minimum is between /u- ũ/ that is (85-163 Hz) which is slightly 
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less than 50% increase. The oral-nasal distinction in terms of the increase in first 

bandwidth in Hindko is evident. 

In conclusion, it can be claimed that the oral-nasal distinction of Hindko vowels is a clear 

one with regard to shift in frequencies and an increased first bandwidth. Hence, these 

acoustic properties are reliable and significant distinguishing acoustic cues. However, the 

reduction in F1 amplitude is not a significant acoustic cue for the oral-nasal contrast in 

Hindko. This acoustic study of Hindko vowels partially conforms to other studies that are 

done for oral-nasal contrast of vowels in other languages such as Taiwanese by Chung 

(1996) and Pan (2004). 

The acoustic study of oral-nasal contrast in Hindko concludes as: 

a. Only regressive nasalization of vowels is tolerable. The progressive 

nasalization is not observed.  

b. Both phonemic and allophonic nasalization are found. 

c. All the vowel segments are nasalized in close syllables with the structure 

CVN. 

d. The phonemic nasalization is limited to long vowels and open syllables. 

e. The phonemic oral-nasal contrast is noticeable and significant in terms of 

acoustic cues like shift in formant frequencies and increase in first bandwidth. 

Hence, these are effective and strong acoustic cues for oral-nasal contrast.  

However, the reduction in F1 amplitude is statistically insignificant. Thus, it 

cannot be considered as a reliable acoustic cue for the distinction between oral 

and nasal vowels.   

f. Nasal vowels cover lesser acoustic space than oral ones.  
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Besides oral and nasal vowels, Hindko vowel inventory also has diphthongs. The next 

section presents an acoustic analysis of these. 

3.4 Diphthongs 

Roach (2000) identifies a diphthong as a movement of glide from one vowel to another. 

The majority of languages do not use diphthongs in their phonological inventories (Laver, 

1994). Clark and Yallop (1995) assert that if a language distinguishes more than about ten 

vowels then it may be using diphthongs. Hindko has fifteen vowel segments, nine oral 

and six nasal vowels. This shows that there is a possibility of using diphthongs. 

Haroon and Akhtar (2012) originally identified 10 diphthongs in Hindko but included 

only three in the phonemic inventory namely /oɪ, ɑɪ, ʊɑ/. They did not include the rest of 

diphthongs on various grounds such as /ʊɑ/ and /ʊe/ result as gender and number 

markers; /eɑ/ due to elision of /j/ sound. However, their study is not supported by any 

acoustic evidence.  

Actually, the identification of diphthongs is of vital importance as it will play a key role 

in syllabification. For instance, the word [bʊɑ] ‘door’ will be syllabified as monosyllabic 

but in case /ʊɑ/ is not a diphthong then the syllabification will be as [bʊ.ɑ] i-e. it will 

appear as a disyllabic word. In order to reach an exact syllabification, the identification of 

diphthongs is prerequisite. The following section presents an acoustic analysis of 

diphthongs in Hindko. Prior to this, the identification of potential diphthongs is done with 

the help of minimal pairs and word-level distribution. 

3.4.1 Minimal pairs 

Table 3.14: Minimal pairs of potential diphthongs of Hindko 

________________________________________________________________________ 
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ɑɪ  t̪ɑɪ aunt    t̪ɑe  uncles 

oɪ  roɪ wept (female)   roe  wept (male) 

ɑe  pɑe a typical local soup  pɑʊ  put (polite) 

ɑʊ  kʰɑʊ eat (polite)   kʰɑɪ  trench 

ʊɪ  sʊɪ needle    soe  a vegetable 

oe  moe dead (male)   moɪ  dead (female) 

eɑ  beɑ marriage   bɑɪ    support of bed 

ɪo  pɪo take    pɑʊ  put (polite) 

ʊɑ  tʃʊɑ rat (male)   tʃʊɪ  rat (female) 

eo  d̪eo give (polite)   d̪ɑɪ  nurse 

_______________________________________________________________________  

3.4.2 Distribution of diphthongs at word level 

Table 3.15: Distribution of diphthongs at word level in Hindko 

________________________________________________________________________

 Word initially  Word medially  Word finally 

_______________________________________________________________________ 

ɑɪ  -   -   sɑɪ size given  

oɪ  -   -   doɪ spare 

ɑe  -   -   pɑe    support of bed  

ɑʊ  -   -   dʒɑʊ go (polite) 

ʊɪ  -   -   sʊɪ gave birth 

oe  -   -   toe small holes 

eɑ  -   -   seɑl  trembling  

ɪo  -   -   dʒɪo fine 

ʊɑ  -   -   rʊɑ dirty  

eo  -   -   geo ghee 

________________________________________________________________________ 

Tables 3.14 and 3.15 identify the vowel sequences that can be diphthongs in Hindko. The 

word level distribution reveals that these usually occur at the end of a word. The data 

corpus developed for this study suggests that such vowel sequences are found only at end 

position of words. Now, the next section discusses the acoustic confirmation of these 

vowel sequences in order to treat them as diphthong or distinct vowels occurring together.  

3.4.2 Acoustic analysis of diphthongs 
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Diphthongs are considered as a unification of two vowels. This suggests that there is a 

glide from the first vowel to the second one. Jones (1969) defines them as independent 

vowel-glides. Actually, the articulators set in the position of the first vowel move in the 

direction of the second vowel for articulation. Kent (2002) claims that diphthongs are 

correlated with the moving pattern of the formant frequency plot, beginning from the on-

glide part and ending at the off-glide part. For instance, the English diphthong [ɑɪ] 

involves plot changes from the on-glide [ɑ] vowel to the off-glide [ɪ] vowel. Gay (1968) 

considers diphthongs as a combination of two vocalic segments identifying three 

important analysis points: (i) on-glide (the duration of the first segment), (ii) transition 

(the shift duration between the first and second vowels), and (iii) off-glide (the duration 

of the second segment). 

For quantifying the acoustic character of diphthongs in Hindko, the acoustic parameters 

measured are the first two formants, and the duration of on-glide, transition and off-glide. 

The first two formants (F1-F2) provide basic cues for the perception of the monothong 

vowels; however, the F2 is considered one of the most fundamental acoustic cues for the 

perception of diphthongs (Aiza, 2004; Borzone de Manrique, 1979; Jha, 1985).  

The acoustic analysis of Hindko diphthongs is done with a focus on the following: 

a) Ladefoged (2001) views a diphthong obligatorily involves two vocalic targets. 

b) Whether the kind of diphthong is falling or rising. 

c) Whether the transition amid the two segments is hiatus or not. 

d) Whether the transition amid the two vowels is a diphthongs transition or it is a 

vowel- to- glide transition. 

 A list of thirty words was given to the participants to pronounce them thrice. All the 

recording and analysis was done by using Praat software. The segment boundaries were 
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marked manually by inspecting the spectrograms. For diphthongs a total of 900 tokens 

(10 diphthong x 3 words x 3 repetitions x 10 participants) were examined. 

Table 3.16: Stimuli for acoustic confirmation and analysis of potential diphthongs in 

Hindko 

________________________________________________________________________ 

Diphthong 1   2   3 

_______________________________________________________________________ 

ɑɪ  t̪ɑɪ aunt  nɑɪ barber  rɑɪ  sowing  

oɪ  roɪ wept (female) kʰoɪ small well koɪ anyone 

ɑe  ɤɑeb absent  nɑeb second  t̪ɑeb   left 

ɑo  kʰɑo eat (polite) nɑo    take bath ɑo  come 

ʊi  sʊi gave birth rʊi cotton  tʃʊi rat (female) 

oe  soe a vegetable roe  wept  kʰoe a fruit 

eɑ  beɑ marriage d̪eɑr a tree  peɑz    onion    

ɪo  pɪo take  dʒɪo fine  sɪo sew (polite) 

ʊɑ  tʃʊɑ rat (male) sʊɑ  big pin  rʊɑ dirty  

eo  d̪eo give (polite) leo take  peo father 

________________________________________________________________________ 

3.4.3 Results and Discussion 

3.4.3.1 Formant frequencies 

The formant frequencies (F1, F2) were obtained by examining spectrograms. Gay (1968) 

and Rahael (2006) view diphthongs as moving voicing segments from the beginning 

vowel to the target vowel. The acoustic F1 x F2 vowel plot in Figure 3.12 demonstrates 

how formants gradually move from the first vowel segment to the second one. The 

direction of the arrows shows the movement from the beginning to the target vocalic 

element. The falling diphthongs move downward while the rising upward. 



 

104 

 

 

Fig. 3.12: Acoustic F1 x F2 diphthong vowel plot of Hindko 

 Following Figures 3.13-16 show the spectrograms of Hindko diphthongs: 

 

 

 

 

\ 

Fig. 3.13: Spectrograms of /ɑo/, /eo/ and /ɪo/ showing formant tracks 
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Fig. 3.14: Spectrograms of /oɪ/,  /ʊi/ and /ɑɪ/ showing formant tracks 

 

 

 

 

Fig. 3.15: Spectrograms of /ʊɑ/ and  /eɑ/ showing formant tracks 

 

 

 

 

 

Fig. 3.16: Spectrograms of /oe/ and  /ɑe/ showing formant tracks 
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The acoustic analysis confirms that all the identified potential diphthongs exist in Hindko 

as can be seen in the spectrograms given above. However, it is worth noting that while 

examining the tokens occasionally some instances of broken formants were also found 

rather than glide. It implies that in such responses are doubtful in obtaining the status of 

diphthongs. But the vast majority of responses clearly show a smooth transition from the 

beginning vocalic elements to the target vocalic elements, thus, the potential diphthongs 

are treated as actually existing. 

The formant movement of the Hindko diphthongs /ɑo/, /eo/ and /ɪo/ starts from open-

central, mid-front and high-front vowel respectively and ends at mid-back-half close 

vowel. The formant movement for the diphthongs /oɪ/, /ʊi/ and /ɑɪ/ of Hindko begins with 

mid-back, high-back, and open-central and ends with high-front-short-close, high-front-

long-close and high-front-short-close vowels respectively. The formant movement of 

diphthongs /ʊɑ/ and /eɑ/ of Hindko initiates from back-high-close and front-close-mid 

vowels respectively and finishes with open-central-low vowel. The formant movement 

track for Hindko diphthongs /oe/ and /ɑe/ is as the former starts with mid-back-close 

vowel and the latter with open-central-low and the both end with mid-front-half close 

vowel. In other words, the movement is from close to close (front-back, back-front) close 

to center (front-center, back-center) and center to close (front-back). Hindko diphthongs 

can be classified into closing and centering or opening diphthongs as shown in Figure 

3.17: 
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Fig. 3.17: Classification of Hindko diphthongs 

3.4.3.2 Duration 

The mean duration of Hindko diphthongs is 308 ms. The data are presented in Table 3.17 

below: 

Table 3.17: Average duration (ms) of Hindko diphthongs 

____________________________________________________________________ 

Segment Dur. of V1  Dur. of V2  Total duration  

____________________________________________________________________ 

ʊi           110   165   275 

oɪ     156   115   271 

ɑɪ  180   140   320 

oe     185   153   338 

ɑe  190   155   340 

ɪo      124   180   304 

eo    145   140   295 

ɑo        182   163   345 

ʊɑ   120   168   288 

eɑ  160   145   305 

_____________________________________________________________________ 

The difference in durations of V1, V2 and V1+V2 is clarified by the bar chart given below. 

Diphthong 

Closing Centering 

Ending with: ɪ e o ɑ i 

ʊi eɑ oe ɑɪ oɪ ɪo ɑe ʊɑ ɑo a eo 
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Fig. 3.18: Duration of Hindko diphthongs and their constituent segments 

This Figure 3.18 replicates the duration of individual segments in diphthongs and overall 

duration of diphthongs as well. The longest diphthong is /ɑo/ with 345 ms while the 

shortest is /oɪ/ with 271 ms.  The long vowels in Hindko as discussed in 3.2.2 have the 

mean duration ranging between 233-266 ms. This shows that the duration of diphthongs 

is more than the long vowels. 

The data for acoustic analysis of diphthongs of Hindko reveals that it makes use of a 

variety of vowel combinations. Such as in terms of length long + long [ɑo], short + long 

[ʊɑ] and long + short [ɑɪ]. From height perspective, close + close [eo], close + open [eɑ] 

and open + close [ɑe]. In terms of the part of the tongue, front + back [ɪo], back + front 

[oe], center + front [ɑe] and center + back [ɑo]. 

The summary of diphthong movement though the monothong vowel space is as given in 

following Table 3.18. 
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Summary 

This chapter aimed to provide an acoustic analysis of Hindko vowel system. The study 

focus was on durational and formants features of oral, nasal and diphthong segments. The 

main findings are given below: 

 Hindko has nine oral vowels out of which four are close, three are mid and two 

are open. The durational investigation of oral vowels shows that this contrast is 

phonemic in Hindko. Only three vowel phonemes have a long-short contrast 

namely /i- ɪ/, /ɑ- ə/ and /u- ʊ/. These pairs are significantly distinctive from each 

other with respect to duration as the long ones have 60% longer duration than their 

counterpart short ones. The other three which are /e, æ, o/ do not have their 

counterpart short vowels but these are categorized as long on the basis of their 

duration which is more than double of the average duration of short vowels. 

Conclusively, the durational contrast is phonemic in Hindko and an effective, 

reliable and distinguishing acoustic cue for oral vowels. 

 The study of formants reveals that front vowels /i, ɪ, e, æ/ have higher F2, open /ɑ, 

ə/  in the middle range  and back vowels /o, ʊ, u/  in the low range. The study of 
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formant features determines the acoustic space covered by the vowels. The short 

vowels form inner layer and remain close to the center while the long vowels form 

outer layer and are distributed peripherally over the acoustic space. In other 

words, the long segments cover more acoustic space than short ones.  

 Nasalization is allophonic as well as phonemic in Hindko. The entire vowels are 

nasalized in CVN or VN context. Hence, only regressive nasalization is found in 

Hindko. As all the long vowels have their nasal counterparts in contrastive 

environment, thus, these are phonemic. The nasal vowels exist due to N-coda loss 

as in many other languages spoken in this area such as Urdu (Hussain, 2010). 

 Haroon and Akhtar (2012) identified that all the long vowels have their nasal 

counterparts except [æ], however, this study finds that the nasal counterpart of [æ] 

also exists in Hazara Hindko. Thus, all the long vowels have nasal counterparts 

like Urdu (Hussain, 2010). As a result, the vowel inventory has an addition to 

nasal phonemes. 

 The phonemic oral-nasal contrast is clear and significant in terms of acoustic cues 

such as the shift in formant frequencies and increase in the first bandwidth. Hence, 

these are primary and strong acoustic cues for oral-nasal distinction.  However, 

the reduction in F1 amplitude is statistically insignificant. So, it cannot be 

considered as a reliable acoustic cue.  

 The acoustic space of nasal vowels is lesser than oral vowels.  

 The acoustic confirmation of potential diphthongs discloses that there are a large 

number of diphthongs in Hindko as all these are found existing. For diphthongs it 

makes use of a variety of vowel combinations like from length perspective (long + 

long, short + long, long +short), from height perspective (close + close, close + 
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open, open + close) and in terms of the part of the tongue (front + back, back + 

front, center + front, center + back). 

 On the basis of acoustic analysis, the study identifies ten diphthongs in Hindko 

(ʊi, oɪ, ɑɪ, oe, ɑe, ɪo, eo, ɑo, ʊɑ, eɑ). Keeping in view the glide movement, these 

are classified as closing and centering. Eight of them are closing (ʊi, oɪ, ɑɪ, oe, ɑe, 

ɪo, eo, ɑo) and two are centering (ʊɑ, eɑ).     

In conclusion, Hindko vowel system consists of 9 oral segments, 6 nasal segments and 10 

diphthong segments. 

 

 

 

 

 

 

 

 

 

 

 



 

112 

 

Chapter 4 

SYLLABLE AND SYLLABIFICATION PATTERNS IN HINDKO 

4.0 Introduction 

A typical monosyllabic word in Hindko can have five X-positions. The onset can take 

two consonants maximally, essentially the first one is an obstruent and the second one is 

to be a liquid. The rhyme can have three X-positions maximally, X1 is constantly 

connected with peak while X2 might be associated with the peak if [-consonant], 

otherwise with the coda and X3 is always associated with the coda. The coda can have 

maximum two segments out of which the first one is a nasal and the second one is to be 

an obstruent. The onset consonants are weightless while the coda segments carry weight. 

Hindko satisfies Sonority Sequencing Principle and Maximal Onset Principle. Hindko 

ranks Faithfulness constraints higher than markedness constraints.  

This chapter focuses on presenting a detailed descriptive study of Hindko syllable 

structure and syllabification patterns and to evaluate the outcomes in the framework of 

Optimality Theory (OT). This chapter is separated into three main segments. Section 4.1 

highlights the notion of syllable structure, theories related to syllable structure and 

syllabification manner aiming to lay foundation for the arguments that are deliberated 

with specific orientation to Hindko. Section 4.2 describes in depth Hindko syllable 

structure and syllabification. The findings emerging out of this provide a base for the next 

section which accounts for Hindko syllabification in OT framework. 

4.1 Syllable Structure and Syllabification  

Duanmu (2008) contemplates the phonetic description of the syllable as ‘notoriously 

difficult’. Nevertheless, linguists have struggled enough with the issue of outlining a 
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syllable yet its concept is considered tough or problematic to express by them. But there 

is a consensus among them that the identification of syllables by the native speakers is an 

evident phenomenon. Ladefoged (2001) expresses that everybody can pinpoint syllables 

but almost nobody is able to define them. This incapability to express phonetically a 

syllable is also accepted by Davenport & Hannahs (2005). They assert that there is no 

unanimous phonetic description of syllables. Consequently, they consider a syllable 

purely at its rudimentary level. It implies that syllables are made of vowel segments 

which can be preceded or followed by zero or more consonants. Roach (2001) cites the 

act of recognizing syllables as an example of its vitality in relation to speech rhythm. 

Though an exact phonetic definition has not been established yet there are some 

definitions of the term syllable that are worth citing. Jones (1950) deliberates a syllable to 

be a prominence peak in a word that is shaped by the vowels. Stetson (1928) asserts that 

each syllable is originated by a chest pulse. In such a case, the muscular contraction in 

chest corresponds to the production of a syllable. Ladefoged and Maddieson (1990) assert 

that the syllables must strictly be viewed as a phonological unit. Roca and Johnson (1999) 

state ‘a syllable is made up of a segment of high sonority flanked by segments of lower 

sonority’. Similarly, Kager (1999) defines syllables as ‘a prosodic category organizing 

segments in sequences according to their sonority value. Each syllable has a sonority peak 

(nucleus), usually a vowel, possibly surrounded by margin segments of lower sonority, 

usually consonants (onset, coda)’. His arguments favoring syllable as a phonological unit 

are: 

i. Syllable is a main element of phonological generalizations, such as describing 

phonotactics). 

ii. Syllable governs the arrangements of insertion and omission. 
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iii. Syllable presents a level of prosodic organization amid segments and higher level 

prosodic units i-e., foot, stress, prosodic word. 

iv. Syllable functions in the demarcation of morpheme edges such as identifying the 

position of bound morphemes and reduplication. 

In addition, certain theories on stress placement like Hayes (1981, 1991, 1995), Prince 

(1983) and Halle and Vergnaud (1987) are unanimous on the issue that the stress 

assignment is reliant on syllables and their internal structure. The internal structure of 

syllable forms the basis of distinction between light and heavy syllables.  

All this evidence given above substantiates the prominence of syllable as the 

phonological unit essential for the depiction of any given language. This investigation 

also treats syllable as the phonological unit by way of the part of higher prosodic 

hierarchy shown below: 

    

 

 

 

 

 

 

 

Prosodic (phonological) Word 

Foot (F) 

Syllable  (σ) 

(Segment) 
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 In accordance with the view of syllable as a phonological unit, it is important to find out 

the internal structure of syllable. In this connection, there are two conflicting views. One 

of these projects no internal structure of syllable. The other one suggests a graded 

structure of syllable with definite sub-syllabic constituents. Following is a brief 

discussion of the salient features of these models. 

4.1.1 Non-structural models 

Initial theories (stated beneath), that denote to boundaries suppose no internal structure of 

syllable. Kohler (1966) posits the syllable as either a needless conception or a difficult 

one or even a dangerous one. The Sound Pattern of English (SPE) sticks to a linear 

organization of parts that are divided by boundaries. It is silent about any specific 

description of the role of syllable in phonological account.  SPE persists with 

phonological description without syllable; it might be due to the reason that phonological 

description looks to be acceptably complete without the notion of syllable if segmental 

information is entirely used. In line with SPE, all the main phonological explanations can 

be done without resorting to the syllable. Naturally, Chomsky and Halle (1968) and 

Kohler (1966) do not spot the syllable because, as Halle and Keyser (1971) point out, the 

concept of syllable is recycled as “the equivalent of sequence of speech sounds consisting 

of one syllabic sound preceded and followed by any number of consecutive non-syllabic 

sounds”. This firm linear order of parts and boundaries is questioned by Kahn (1976) and 

advocates that segments and syllable nodes are on distinct tiers connected with associated 

lines. This approach suggests a flat structure of the syllable as given below: 
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 Thus, ignoring the sub-syllabic components infers that no syllable terminal phoneme is 

integrally more closely linked to any other. In other words, the nucleus is no more 

connected with either the prevocalic or postvocalic consonant(s). Many phonologists like 

Clements and Keyser (1983) and Davis (1989) advocate for a syllable structure where the 

syllable node directly dominate every phoneme, with no sub-syllabic units such as Onset-

Rime. 

Clements and Keyser (1983), propose a CV tier amid the segmental and syllable tier, 

excluding the internal hierarchical syllable structure. Keeping this in view, Hindko word 

[bɑt] ‘rice cooked in local ghee’ may have the following structure: 

 

           

 

      

Fig. 4.3: CV representation of syllable 

Technically, this representation in Figure 4.3 does not differ much from Kahn (1976) flat 

structure as it introduces only an intermediate tier amid phonemes and syllable node. 

However, Clements and Keyser (1983) notice the importance of nucleus as a part of the 
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internal syllable structure which ought to be characterized on a separate tier. In this CV 

framework, a syllable with VV or VC arrangement constitutes a heavy syllable which is 

important from stress placement perspective. They suggest that such combinations will be 

treated as a part of the nucleus for assigning stress. Selkirk (1982) powerfully favors 

internal syllable structure on various grounds such as the most expounding announcement 

of phonotactics, for the appropriate characterization of the realm of phonological rules, 

and for an ample handling of suprasegmental phenomena like stress and tone. 

4.1.2 Structural models 

There are two main types of such theories that assume internal structures of syllable. 

These are described below: 

4.1.2.1 Onset-Rhyme (OR) theories 

Accepting formally the syllable as a component of phonological account, various analyses 

on the internal structure of the syllable have been proposed. Out of these, three are 

considered important (Davis, 1982) namely Rhyme Structure Analysis, Body Structure 

Analysis and Level-Syllable Structure. 

OR is the most popular theory among those that advocate syllable internal structure. It 

asserts that the relationship amid the syllable’s vowel (nucleus) and succeeding consonant 

segments (coda) is a specific one in the sense that they are the direct daughters of a 

separate constituent, i-e the rhyme. The preceding consonant to the nucleus or consonant 

cluster is outside; forming on its own another separate constituent labelled as the onset. 

Selkirk (1982) and Halle & Vergnaud (1980) strongly support this theory. Commonly, 

this very model is also called right branching as the rhyme is divided into nucleus and 
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coda as the following representation in Figure 4.4 for the Hindko word [kil] ‘protected’ 

shows: 

 

 

 

 

  

 

 

 

     

 

Wheeler (1981) suggests body structure analysis to account for phonotactic constraints in 

Korean. Contrastively to the languages as English having onset rhyme internal structure 

syllable, body structure analysis recommends ‘onset + rhyme’ (known as “Body”) vs. 

Coda. This analysis has been suggested for languages such as Korean (Yoon & Derwing 

et al 2001) and Japanese (Yoshiba, 1981; Katada, 1990). Derwing and his companions 

(1992) made use of a variety of experimental strategies to support the body-coda model 

for Korean syllable. In Korean, Derwing et al. (1993) found that blends of the kind ‘body 

+ coda’ significantly outnumbered those of the kind ‘onset + rhyme’. The results were the 

         Syllable 

    Onset                Rhyme 

    Nucleus                      Coda 

           k  i             l 
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same when Yoon and Derwing (2001) used ‘sound similarity judgment’ method. 

Following is the body structure analysis representation: 

     

 

Davis (1985) examines all these assertions put forward by the devotees of rhyme structure 

analysis and body structure analysis against different languages data like stress, 

phonotactics and language games. He concludes that rhyme is not essentially to be 

universal and advocates for the flat structure as the following representation designates: 
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  Syllable 

  Onset     Nucleus       Coda 

     k           i            l 

 

 

 

 

 

   

Fig.4.6: Level Syllable structure analysis 

4.1.2.2 Moraic syllable structure 

Onset segment(s) do not play any role to the syllable weight and it may be language 

specific (Hyman, 1985; Hayes, 1989), however, there are exceptions too. For instance, 

English and Latin treat CVV and CVC syllables as heavy and CV syllables as light, while 

Lardil treats a CVV syllable as heavy and CVC and CV syllables as light. Such cross 

linguistic evidence is compelling in that the CV theory of syllable structure should have 

some additional condition apart from the syllable structure that will mark what heavy and 

light syllables for each language are. 

To address the language specific differences in categorizing heavy syllables, a moraic 

theory of syllable structure was developed. The basic assumption in moraic phonology is 

that languages vary in assigning moraic structure. For instance, Urdu allocates two moras 

to the syllable with the structure CVV or CVC and only one mora to CV syllables 

(Hussain, 2010), however, Lardil allocates two moras to a CVV syllable and just one 

mora to CVC or CV syllable. This structure, simply declares that a syllable is heavy if it 
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has two moras. Hence, there is no language specific variation in terms of the weight of the 

syllable. 

Hayes (1989) delivers an undoubted proof for the moraic phonology from the unevenness 

in compensatory lengthening. His claim is as the omission of an element does not at all 

times yields in compensatory lengthening. He also observes that the onset segments do 

not add to syllable weight because they do not have moras. More or less, Hayes (1989) 

also supports this view by asserting that the loss of a moraic element marks a floating 

mora and that compensatory lengthening is the consequence of a vowel segment 

spreading to the mora. Naturally, the loss of an onset segment does not initiate 

compensatory lengthening as their omission does not carry any empty. The CV theory 

also known as X theory conceptualizes that the removal of an onset segment leaves a 

vacant slot, thus, compensatory lengthening may take place resultantly. Hayes (1989) 

censures both CV and X theory for their inability to discriminate amid onset and coda 

consonants in regard with their weight. He argues for moraic phonology rather than CV 

or X theory. 

McCarthy and Prince (1986) draw attention to the fact that CV theory can propose some 

unbearable templates. For instance, there is no CVCCCV template in Arabic but the CV 

approach is unable to describe its absenteeism in Arabic. A prosodic approach may easily 

do so as Arabic syllabification does not observes a CCC structure. 

Summing up, Hayes (1989) and McCarthy & Prince (1986) present convincing evidence 

in support of moraic phonology in the opposition of CV theory or X-slots. In the 

framework of moraic phonology, the internal syllable structure can be represented as 

mora-only (MO), or weighted-segment (WS) or Onset and mora (OM) structures. 
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             σ  

   µ         µ 

       t      r         e  n           d 

Hyman (1985) suggested the MO structure. It recommends an indirect association of 

segments with syllable nodes rather than direct association of segments the syllable 

nodes. Initially, all the segments are associated with the mora and then only moras are 

then interconnected with the syllable nodes as shown below: 

 

 

 

 

 

Fig. 4.7: Mora-only (MO) syllable structure 

The WS structure was proposed by McCarthy and Prince (1986) while enlightening 

template morphology including reduplication in different languages. The WS 

representation will be as given in Figure 4.8: 

 

 

 

 

 

Fig. 4.8: Weighted-segment (WS) syllable structure 

      σ 

   µ         µ 

t    r     e        n             d 
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             µ 

   µ        µ 

      t   r     e         n        d 

         d 

The OM structure was adopted by Hayes (1989) to account for compensatory vowel 

lengthening in various languages. It will be represented as shown under: 

 

 

 

 

 

  

All these accounts of moraic theory to explain the syllable structure assume moras to be 

the genuine and sole internal constituent structure of syllables. The Mora-only structure 

differs from Onset and Mora structure in that the onset consonants are indirectly 

connected to the syllable nodes as done in the latter. These two differ from WS structure 

in the treatment to syllable final (Coda) clusters. The former attaches these to second 

mora rather than direct association with the syllable. The Weighted Segment structure 

claims strongly that only exact moraic segments such as vowels are linked with moras 

and all the others are associated with syllable nodes directly irrespective of their position. 

From the discussion above, it can be concluded that generally phonologists are 

unanimous in viewing a syllable as contains a nucleus which can be preceded by an 

optional onset and followed by an optional coda. However, languages vary in typological 

choices like optional onsets, admissibility of codas and complexity of syllable 

constituents. For instance, Takota essentially requires onset while Fijian bans coda (Zec, 

2007). Nonetheless, for phonological resolutions, an additional sub-grouping is relevant 
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which is as (1) the onset, C1 and (2) the core or rhyme that includes the phonetic peak 

and coda combined, V1C2. In accordance with it, the typical Hindko monosyllabic word 

possibly have the following analysis. 

 

 

 

 

 

 

 

Fig. 4.10: A syllable with Rhyme 

After a detailed discussion on syllable as a phonological unit with arguments and syllable 

structure theories in accordance with certain principles and parameters, now it’s time to 

focus on syllabification theories. 

4.1.3 Syllabification theories 

The procedure of dividing a word into its constituent syllables is called syllabification. As 

mentioned above, syllables are regarded as phonological units that are made of sequences 

of phoneme segments. Many of the professionals consider syllable a vital unit of prosody 

for the reason that certain phonological rules and constraints apply either with in syllables 

or at syllable boundaries (Belvin, 1995). There are various theories of syllabification; 
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 N         C 

        C1                   V    C2 



 

125 

 

however, this section will concentrate on only three which are quite widespread and 

relevant for Hindko syllabification. These are described below: 

4.1.3.1 Maximal onset Principal (MOP)  

MOP was proposed by Pulgram (1970) and Kahn (1976). It claims that consonants 

between vowels should be syllabified as the onset of the following vowel segment as far 

as possible. For instance, the word [lɑ:meɪ] lame is with CVCV structure. According to 

MOP, its syllabification will be as [lɑ:.meɪ] (CV.CV) rather than [lɑ:m.eɪ] (CVC.V) 

because [m-] is a possible onset. Precisely, the MOP favors that we can spread the onset 

of a syllable at the cost of preceding coda when it is lawful (Kahn, 1976). Thus, it leaves 

no ambiguity in syllabification. 

4.1.3.2 Legality Principle (LP) 

LP suggests that a syllable should not be permitted to start with a consonant cluster which 

is not tolerable in the start of some word, or end with a cluster that is not allowed at the 

end of some word (Goslin & Frauenfelder, 2001). Hence, a word like admiral [ɑdmərəl]    

must have the syllabification as [ɑd.mə.rəl] because [dm] never occurs at word initial or 

word final position. However, the drawback of this principle is that it does not imply a 

unique syllabification all the time. Such as the word like askew [skju] will have the 

syllabification as [-skju], [s-kju] or [sk-ju] because all three employ a legal onset and 

coda. 

4.1.3.3 Sonority Sequencing Principle (SSP) 

This theory (SSP) offers a firmer characterization of legitimacy. Sonority is the loudness 

of sound holding factors like pitch and duration constant (Crystle, 2003). It governs the 

distribution of sounds inside of a syllable. According to Jesperson (1904), speech sound 
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can be ranked along the sonority scale as: low vowels ˃ mid vowels ˃ high vowels ˃ r-

sounds ˃ laterals ˃ nasals ˃ voiced fricatives ˃ voiced stops ˃ voiceless fricatives ˃ 

voiceless stops. This implies that a low vowel such as [ɑ] is the most sonorous sound and 

the voiceless stop [p] the least sonorous sound. Within a syllable the most sonorous sound 

should occur in the nucleus. SSP proposes that sonority must rise from the first onset 

segment to the nucleus of a syllable and then decrease to the coda (Selkirk, 1984). As a 

result, a word such as vintage [vɪntɪdʒ] can have syllabification [vɪnt] as [n] is more 

sonorous than [t]. However, SSP fails to determine whether to prefer [vɪnt.ɪdʒ] or 

[vɪn.tɪdʒ]. In addition, whle syllabifying a word as vintner [vɪntnə] the principle permits 

both [vɪnt.nə] and [vɪn.tnə]. Despite the fact [tn] is an illegal onset in English. Both the 

theories LP and SSP assert what are legal onsets and codas and what are not. However, 

both these theories fail to set guidelines while deciding between legal onsets. 

Kenstowicz (1994) and Rocca and Johnson (1999) approaches to possible and impossible 

clusters make a reference to sonority scale and the degree to which the cluster segments 

must differ in sonority. The English clusters analysis shows that there are four degrees of 

sonority and onset clusters should increase in sonority from the first to the second 

segment by a minimum of two degrees in the hierarchical order. This condition in English 

is termed as “Minimal Sonority Distance” (MSD). The Sonority scale in English is as: 

Glides (4), Liquids (3), Nasals (2) and Obstruent (1). But Duanmu (2000) finds evidence 

contrary to this and expresses concerns over it. For instance, clusters like /tl/ and /fw/ 

though satisfy the MSD of two but not a part of the English inventory. Though certain 

clusters like /st/ and /sn/ violate the MSD yet they are included in the English inventory. 

Such irregularities lead to the addition of two more assumptions. The first one is the two 

sounds in a cluster must not have the same place of articulation and the second one is that 
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the initial /s/ must be treated as an appendix. Following is the feature based version of 

Sonority Scale: 

  

 

 This brief account of syllable structure and theories of syllabification lays foundation for 

the description of the Hindko syllable structure and syllabification. The next section is 

devoted to it. 

4.2 Syllable Structure of Hindko  

This section is devoted to phonotactics in Hindko. It defines onset, coda and rhyme 

phonotactics, with a special focus on the constraints that trigger their well-formedness or 

ill-formedness. In addition, it also discusses the internal syllable structure and 

syllabification in Hindko.  
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4.2.1 Phonotactics 

Usually, phonologists view phonotactics as contextual restrictions on the occurrence of 

segments. These positional occurrences can be described on a syllable-based basis 

including onset, coda and rhyme. 

4.2.1.1 Onset phonotactics 

Tables 4.1 and 4.2 offer illustrations in Hindko for simple and complex onsets 

respectively: 

Table 4.1: Simple onsets in Hindko  

_______________________________________________________________________ 

Consonant  Initial     Medial  

_______________________________________________________________________ 

p   pɑl  restrain  ko.pər  head 

pʰ   pʰɑl  jump   rəpʰ.pʰəɽ dispute 

b   bel  cleared (weather) t̪ɑ.but̪  box 

t̪   t̪ɑl  clean (crops)  bez.t̪ɑ  sluggish  

t̪ʰ   t̪ʰum    garlic   mɑ.t̪ʰɑ  dull 

d̪   d̪ex  see   be.d̪ɑɤ  neat 

t   tɑl  put off   bɑ.tɑ  strong 

tʰ   tʰekɑ  contract  bæ.tʰək  drawing room 

d   dɑ   to cut down  kɑ.dɑ  takeaway a girl 

k   kɑlɑ  black   kɑ.kɑ  a child 

kʰ   kʰol  open              bəkʰ.kʰi side 

g   gɑrɑ   mud   pɑ.gəl  mad 

m   mɑl  animal   be.mɑr  sick 

n   nɑɤ  snake   kɑ.nɑ̃  blind 

ŋ   __     __ 

f   fer  then   mu.fət̪  free of cost 

v   vɑr  attack   bɑ.vɑl  problem 

s   sɑl  an instrument  kɑ.sɑ    bucket  

z   zor  force      kɑ.zɑ  by luck 

ʃ   ʃer  lion   pe.ʃɑ  profession 

x   xɑkɑ  grind stone  bɑ.xil  jealous 

ɤ   ɤɑlel  hunting instrument be.ɤɑr  fatigue 

ɦ   ɦɑr  garland  se.ɦɑɽ  plough line  

tʃ   tʃɑli  wooden support tʃəm.tʃɑ big spoon 

tʃʰ   tʃʰoɽ  leave   kɑ.tʃʰɑ  underwear 

dʒ   dʒɑg  get up   tʃɑ̃dʒɑ  breakable 

l   lɑlɑ  elderly person  bɑ.lɑ           wooden support 

r   rɑ  route   ɑ.rɑ  saw   
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ɽ   ɽeɽ  push   be.ɽɑ  courtyard 

j   jeɑd̪  memory  d̪e.jɑr  a type of pine  

_______________________________________________________________________ 

 

Table 4.1 illustrates that all Hindko consonants, as given in Chapter 2 happen as a single-

segment onset either in the initial or internal position of words except /ŋ/.  

As far as complex onsets are concerned, these are tolerable in Hindko. However, the 

range of such onset clusters is a limited one. All the complex onsets consist of clusters 

involving a combination of an obstruent and a liquid. Importantly, not all obstruent-liquid 

clusters produce well-formed complex onsets. All the 66 logically possible combinations 

(the 22 obstruent segments /p, pʰ, b, t̪, t̪ʰ, d̪, t, tʰ, d, k, kʰ, g, f, v, s, z, ʃ, x, ɤ, tʃ, tʃʰ, dʒ/ 

combine with three liquids /l, r, ɽ/ ) are not possible in Hindko. In addition, the onset 

clusters are found word-initially while broken up word-internally as Table 4.2 given 

below illustrates:  

Table 4.2: Complex onsets in Hindko 

________________________________________________________________________ 

Consonant  Initial     Medial  

________________________________________________________________________ 

pl   plit̪  dirty   up.lɑ  upper 

pr   prɑr  last year  op.rɑ  stranger 

pɽ   pɽɪk  blink   kəp.ɽɑ  cloth p   

pʰl   pʰlor  search   _____  _____ 

bl   bloŋɽɑ  cattish   tʃəb.li   small liver 

br   brɑt̪  marriage party  dob.ri  pumpkin 

bɽ   bɽɪk  irritate   dʒəb.ɽɑ  jaw 

t̪l   t̪lɑɪ  bed   t̪ot̪li  stuttering 

t̪r   t̪rɑ  fear   tʃet̪.rɑ  multicolored 

t̪ɽ   t̪ɽeɽ  small gap  bət̪.ɽeɽ  resew 

d̪l   d̪lil   argument  bəd̪.lɑ  change 

d̪r   d̪rek  a kind of tree  bəd̪.ri  grip 

kl   klo  mix   tʃək.lɑ        prostitution house 

kr   kro  rub   bɑk.rɑ  of goat 

kɽ   kɽoɽ  sticky   sek.ɽɑ  hundred 

kʰr   kʰrʊnd  injury mark  pəkʰ.ru  flee 

kʰɽ   kʰɽɑk  sudden appearance d̪ʊkʰ.ɽɑ  grief 
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gl   globənd̪ muffler  pəg.lɑ  with cap 

gr   grɑri  moving ring  kəg.ɽɑ  width of shirt 

gɽ   gɽəŋg  trench type  t̪əg.ɽɑ  forceful 

sl   slɑ   opine   ɦos.lɑ  courage 

sr srɑ̃   trench   ɑs.rɑ  support 

zl zlil  scoundrel  ɤəz.lɑ̃  poetry 

zr zror   surely   məz.rob injured   

ʃr ʃrɑb  wine   məʃ.rot̪  conditioned 

xl xlɑf  against   əx.lɑk  character 

xr xrɑfɑt̪  nonsense  ɑx.ri  last 

ɤl ɤlɑf  cover   __ 

ɤr ɤrɑre    gargle   məɤ.ror proud 

tʃl tʃlɑk  clever    mətʃ.la  enthusiastic 

tʃr tʃrɑɤ  light   kətʃ.rɑ  garbage 

dʒl dʒlɑb  diarrhea  sɑ̃dʒ.lɑ  common 

dʒr dʒrib  rope   bɑdʒ.rɑ a crop 

________________________________________________________________________ 

 

Table 4.2 exhibits that 33 initial consonant clusters are possible with a combination of an 

obstruent and a liquid. Following are the clusters, though the combination is of obstruent-

liquid, are not found in Hindko *[pʰr, pʰɽ, d̪ɽ, tl, tr, tɽ, tʰl, tʰr, tʰɽ, dl, dr, dɽ, kʰl, fl, fr,  fɽ, vl, 

vr, vɽ, sɽ, zɽ, ʃl, ʃɽ, xɽ, ɤɽ, tʃɽ, tʃʰl, tʃʰr, tʃʰɽ, dʒɽ]. The onset clusters that exist initially are 

split apart at intervocalic position word-medially. But there are very few of them that are 

retained only when the preceding syllable has already a coda consonant as shown in the 

following table: 

Table 4.3: Onset clusters do not break 

________________________________________________________________________ 

Cluster   Example   Gloss 

________________________________________________________________________ 

t̪r   mɑl. t̪roɽ   big hammer 

kl   mʊʃ.klɑt̪   hardships 

kr   ləʃ.kri    off a force 

gr   dɑŋ.gri    big coat 

________________________________________________________________________ 
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4.2.1.2 Coda phonotactics 

Coda phonotactics includes a description of simple and complex codas in Hindko. All the 

consonant segments occur as the simple codas syllable-finally except /pʰ, ɦ, j/. The 

following table offers illustrations for this phenomenon: 

Table 4.4: Simple codas in Hindko 

________________________________________________________________________ 

Consonant  Medial     Final 

________________________________________________________________________ 

p   t̪ʰəp.ni  pressing wood  tʃup  suck   

pʰ   rəpʰ.ri  troubling  ___ 

b   bəb.ri  a vegetable  sʊb  rope 

t̪   ot̪.rɑ  without son  kɑt̪  big scissors 

t̪ʰ   sʊt̪ʰ.rɑ   clean   nət̪ʰ  rein 

d̪   bəd̪.lɑ  revenge  bed̪  secret 

t   tɑt.rɑ  stunned  kɑt  clear cutting 

tʰ   kʊtʰ.li  mud-box  bætʰ  sit 

d   dəd.du   like frog  kæd  awareness 

k   tɑk.rɑ  confrontation  kuk  sound 

kʰ   kʰokʰ.lɑ  shallow  bəkʰ  separate 

g   d̪eg.tʃɑ   pot   sɑg            green vegetable 

m   d̪ʊm.tʃi  like tail  d̪əm  tolerance 

n   gən.tɑ  hour   ɑn  bring 

ŋ   beŋ.gɑ  squint   bɑŋ  call 

f   kəf.ni  small coffin  lef  quilt 

v   sɑv. ki  raz   sev  apple 

s   mɑs.ɽɑ  uncle   d̪es    country  

z   məz.rob injured     rɑz  secret 

ʃ   mɑʃ.ki  water carrier  peʃ  access 

x   nəx.rɑ  pride   ɑx  say 

ɤ   kɑɤ.zi  forgery   bɑɤ  garden 

ɦ   __     __ 

tʃ   sʊtʃ.lɑ  pious   sətʃ  truth 

dʒ   mɑ̃dʒ. lɑ of buffalo  ədʒ  today 

l   mɑl.tɑ  orange   ɑr  reminder  

ɽ   t̪əɽ.kɑ  oiling to cook  bɑɽ  fence 

j   __     __ 

________________________________________________________________________ 
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Table 4.4 demonstrates that the phonemes /ɦ, j/ have no occurrence at coda position either 

word-finally or medially. However, the segment /pʰ/ occurs at coda position but restricted 

to word-medial position only.  

As far as the complex codas are concerned, Hindko has an extremely limited range as 

only four coda clusters are found as shown in the table given below: 

Table: 4.5: Complex codas in Hindko 

________________________________________________________________________ 

Consonant  Medial     Final 

________________________________________________________________________ 

nd̪   t̪ən.d̪ɑ̃  muscles  bənd̪  dam 

nd   mʊn.dɑ base wood  pənd  pack 

ndʒ   gən.dʒɑ bald   gəndʒ  baldness  

ŋg   kəŋ.gɑ  comb   kʰəŋg  cough 

________________________________________________________________________ 

 

Table 4.5 shows that the coda clusters are found with the combination of a nasal and an 

obstruent. The first consonants is one of the nasals /n, ŋ/ and the second one is one of the 

following obstruent /d̪, d, dʒ, g/. This suggests that both neither all the nasals /m, n, ŋ/ nor 

all the 22 obstruent segments are possible to combine together to form coda clusters. 

These coda clusters that are found in Hindko are extremely limited in number. The data 

also show that the coda clusters are broken up word-medially in intervocalic position. But 

these do not break up when the following syllable has already an onset as shown below: 

Table 4.6: Coda clusters do not break 

________________________________________________________________________ 

Cluster   Example   Gloss 

________________________________________________________________________ 

nd̪   gənd̪.lɑ̃   green vegetable    

nd   bənd.li    small pack     

ndʒ   kəndʒ.ri    crazy (female)     

ŋg   bəŋg.lɑ   bungalow 

________________________________________________________________________ 
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4.2.1.3 Rhyme phonotactics 

The rhyme is constituted by the peak and coda. The peak contains the syllabic 

components and more sonorous than both onset and coda. Usually, all the languages have 

vowels as syllabic elements. Conversely, a few languages such as English, also make use 

of syllabic consonants. Hindko permits monothongs and diphthongs as syllabic elements 

but no consonant segment as shown below: 

 

Figure 4.12 reflects the link of vowel segments with X-positions. These can be stated as: 

 Short vowels are linked with one X-slot 

 Long vowels are linked with two X-slots 

 Diphthongs are linked with two X-slots as these have two vocalic elements 
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Maximally, a peak can have two X-positions. The other element of rhyme is coda. As 

clarified in Sub-section 4.2.1.2, Hindko tolerates maximum two consonantal segments in 

coda. Thus, it can have two X-slots maximally. This description implies that all the four 

X-slots cannot be observed in a single word. Consequently, if peak occupies two X-slots, 

then coda captures only one such as [ɑr] ‘reminder’ has [VVC] and vice versa as in [əndʒ] 

has [VCC]. Figure 4.13 demonstrates the rhyme of a Hindko monosyllabic lexical item: 

 

Figure 4.13, given above, can be specified as: 

 Rhyme  can take 3 X-slots maximally 

 X3 is optional 

 X1-2 are obligatory 

 X1 is permanently linked with peak while X2 can be linked with either the peak (if 

vowel) or the coda (if consonant) 

 X3 is always linked with coda 

As the phonotactics concerning onset, coda, peak and rhyme have been illustrated, now it 

is the time to portray the overall picture for Hindko monosyllabic words that emerges as 

shown in Figure 4.14: 
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Figure 4.14 can be interpreted as 

 Onset may take two segments maximally 

 Xa-b are non-compulsory 

 Rhyme may go up to maximally three X-slots 

 Xa-3 are connected with one sonority peak 

 X1 is always linked with peak, however, X2 can be connected with the peak if [-

consonant], otherwise with the coda 

 X3 is always linked to coda 

4.2.2 Syllable inventory of Hindko 

Obviously, the investigations of syllable inventories in various languages divulge the fact 

that languages make use of a variety of syllable shapes. This is the phenomenon that 

emerges out by the examination of the syllable forms of different languages. All the 

languages commonly use nucleus as mandatory to constitute a syllable. The general 

tendency in concern with onset is as it is discretionary in some languages, whereas others 



 

136 

 

call for it obligatorily. As far as coda is concerned, it does not have a preference in 

languages. Nevertheless, the coda can have an optional occurrence in many languages. 

Zec (2007:165) states the typology of syllable in different languages as given in Table 

4.7: 

Table 4.7: Typology of syllable shapes 

 

This basic typology of syllable triggers the possible syllable templates as it clearly 

indicates that what are the possible combinations and what are not in a given language. 

For instance, Senufo typology disallows the combinations like VC, CVC and CCVCC as 

it bans coda and clusters but English observes such combinations because its typology 

tolerates codas as well as clusters. Spanish does not accept CVCC template because coda 

clusters are not observed while Finnish accepts this template as the typology of it allows 

complex codas. Hence, it can be claimed that the basic typology is the key that suggests 

the possible syllable templates in a given language. 

 Keeping this description and the identification of Hindko onset, peak and coda 

phonotactics in view, the Hindko syllable inventory is presented in Table 4.8 below: 



 

137 

 

Table 4.8: Hindko syllable inventory 

 

4.2.3 Hindko syllable templates 

As discussed above the basic syllable typology determines the possible syllable templates 

in a language, Hindko syllable templates are as: 

Table 4.9: Hindko syllable templates 

________________________________________________________________________

SyllableType  Lexeme Gloss  Condition 
________________________________________________________________________ 

VV   e  this   

VV   ɑʊ  come (polite) Cannot be preceded by a syllable 

VC   əkʰ   eye 

VVC   od  alignment 

CV.   lə.kir  line  No word-final occurrence 

CVV   sɑɪ   giving size 

CVC   dəd   frog 

CVVC   d̪oɽ  run 

CCVV   kro  monstrous 

CCVCC  krʊnd  scratch 

 

The possible syllable templates in Hindko disclose that a syllable can be constituted 

minimally by a short vowel (V) but the minimal requirement for an independent 

monosyllabic word is either a long vowel or a diphthong (VV). This implies that syllables 

do not require either onset or coda. The templates CV and VC manifest that a short vowel 

alone cannot constitute a syllable unless either preceded or followed by a consonant. The 

CV template is possible in disyllabic or polysyllabic words initially only when followed 

by a super heavy syllable.  However, Hindko does not allow CV pattern word-finally as a 

word cannot end with a short vowel like Urdu (Hussain, 1997); Punjabi (Kabir, 2011). 

Onset is optional and it can take maximum two segments, if two then the first one (Xa) 

has to be an obstruent and the second one (Xb) has to be a liquid. However, as shown in 
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Table 4.2, word- medially the clusters are broken up. As far as coda is concerned, it is 

also optional. The maximum number of segments is two. Out of these two, the first one 

(X2) has to be a nasal and the second one (X3) an obstruent. The issue whether the coda 

carries weight or not is addressed in depth in Sub-section 4.2.5. 

 4.2.4 Process of Syllabification in Hindko  

The process of syllabification in Hindko involves three theories: SSP, MOP and LP. Now, 

after recognizing formally the syllable as a phonological component that has onset, 

nucleus and coda, it is essential to address the following issues: 

 Whether onset and coda clusters respect the SSP principle or not. 

 Whether Hindko speakers follow maximal onset principle (MOP) and legality 

principle (LP) or not. 

This section addresses these issues in detail. 

4.2.4.1 SSP and Hindko consonant clusters 

Clements (2002) states that sonority is the degree of audible resonance of sounds. It 

represents the classification of sounds on their relational basis. Roca and Johnson (1999) 

view syllable as a cluster of sonority in which the sonority peak serves as a structural 

magnet to the surrounding lower sonority segments. Sub-section 4.1.2.2, discusses in 

detail that there is a variety of sonority hierarchy patterns. The fundamental one suggests 

that vowels are ranked the topmost, then the glides, next are the liquids, followed by the 

nasals and the obstruents ranked the lowest of all. The hierarchy proposed for Hindko in 

relation to this study is given below:  
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Fig. 4.15: Sonority hierarchy of Hindko segments 

The given hierarchical order is vital in connection with this study because it asserts the 

language specific requirements that are to be satisfied. The degrees of sonority for Hindko 

consonants are given below: 

 

Following this scale, the minimal sonority distance (MSD) is designed for Hindko 

complex onsets and codas.  
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Table 4.11 demonstrates illustrations for all possible onset clusters. The C1 (-sonorant) is 

shown vertically while C2 (+sonorant) horizontally. Possibly combination are marked ‘+’. 

The illustrations are given in front of the possible combinations. 

Table 4.11: Hindko complex onsets and sonority sequencing distance  

________________________________________________________________________  

 m  n   ŋ   l   r   ɽ j Illustrations 

________________________________________________________________________ 

p    + + +  plɑ, prɑt̪, pɽɑs    

pʰ    +    pʰlor 

b    + + +  blor, bror, bɽɪk 

t̪    + + +  t̪lɑ, t̪re, t̪ɽəmtʃuɽ 

t̪ʰ    

d̪    + +   d̪lɑl, d̪revɑ   

t    

tʰ    

d    

k    + + +  kloɪ, krɑtʰ, kɽəm 

kʰ     + +  kʰrʊpɑ, kʰɽək 

g    + + +  glɑbi, grɑt, gɽəŋg 

f    

v    

s    + +   slɑd, srɑt̪    

z    + +   zlɑlət̪, zrori 

ʃ     +   ʃrik 

x    + +   xlɑfət̪, xrɑb 

ɤ    + +   ɤlel, ɤrɑre 

ɦ     

tʃ    + +   tʃlɪŋ, tʃrɑ 

tʃʰ    

dʒ    + +   dʒlɑd, dʒrɑb 

________________________________________________________________________ 

 

In Table 4.11, the data demonstrate that 33 onset clusters are attested in Hindko. The 

combinatorial pattern is obstruent + liquids. But all the obstruents do not combine with all 

the liquids to form onset clusters. The labial stops /p, b/ and velar stops /k, g/ are found 

with all the liquids. While alveolar stops do not form any onset clusters. The fricatives 

and affricates are also restricted in combining with liquids to constitute complex onsets. 

Table 4.11 also shows that onset clusters respect SSP as the sonority rises from C1 
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(obstruent) to C2 (liquids). Minimal sonority distance is of 2 degrees (obstruent 1 + liquids 

3). But all the possible combinatorial choices of obstruent + liquid conforming to sonority 

sequencing principle and observing an MSD of 2 degrees are not attested by Hindko 

language. Such as *[pʰr, pʰɽ, d̪ɽ, tl, tr, tɽ, tʰl, tʰr, tʰɽ, dl, dr, dɽ, kʰl, fl, fr,  fɽ, vl, vr, vɽ, sɽ, zɽ, 

ʃl, ʃɽ, xɽ, ɤɽ, tʃɽ, tʃʰl, tʃʰr, tʃʰɽ, dʒɽ]. Moreover, except obstruent-liquid no other 

combinations like obstruent-nasal, nasal-liquid or nasal-glide is permissible at onset 

position. 

Following figure shows a rise of sonority at onset for Hindko word [kro] ‘monster’: 

 

Fig. 4. 16: Sonority rise at onset position 

Figure 4.16 illustrates that the well-formed onset clusters have MSD of 2 and respects 

SSP. The C1 /g/ is an obstruent, which is with 1 degree on the sonority scale, while the C2 

/r/ is a liquid, which is with 3 degree on the sonority scale, hence, the difference is of (3-

1=2) two degrees. Besides showing the increase within onset, Figure 4.16 further 

indicates rise from onset to peak. Complex onsets like obstruent-obstruent */pt/, obstruent 

+ nasal */tm/, nasal + nasal */mn/, nasal + liquid */mr/ and liquid + obstruent */rz/ are not 

attested by Hindko as these do not conform to SSP and MSD 2. 

k r o 
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However, the situation is otherwise when we examine complex codas. Generally, the 

sonority reduces from peak to coda. As far as complex codas in Hindko are concerned, 

the difference amid C1 and C2 in terms of sonority is of 1 degree which is different from 

complex onsets. The number and range of complex codas is highly restricted in Hindko as 

illustrated below: 

Table 4.12: Possible complex codas clusters minimal sonority distance in Hindko 

________________________________________________________________________ 

  d̪ d dʒ g  Illustrations 

________________________________________________________________________ 

m 

n + + +   kənd̪, gənd, məndʒ 

ŋ    +  məŋg 

________________________________________________________________________ 

 

Table 4.12 shows that Hindko has an extremely limited number and range of complex 

codas as the only acceptable sequence is nasal + obstruents. Neither all the nasals /m, n, 

ŋ/ nor all the obstruents except /d̪, d, dʒ, g/ form coda clusters. Only four coda clusters are 

possible where C1 is a nasal /n, ŋ/ and C2 is an obstruent /d̪, d, dʒ, g/. As far as minimal 

sonority distance is concerned, it is of 1 degree of sonority on the sonority scale as nasals 

have a value of 2 and obstruents 1 degree of sonority (2-1=1). The commonalities among 

coda clusters are both C1 and C2 are voiced and this sequence is preceded by a short 

vowel. Following figure shows falling sonority within the complex coda for the Hindko 

monosyllabic word [tʊnd] ‘curve’: 
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Fig. 4.17: Sonority fall within complex coda 

As can be seen in Figure 4.17, the minimal sonority distance between consonants at coda 

position is of 1 degree and it falls from peak to coda. 

Figures 4.16-17 disclose the segmental structure at onset and coda positions. These reveal 

that complex onsets as well as codas are constrained by two vital markedness constraints. 

The first one is minimal sonority distance which is abbreviated as MSD. That captures the 

MSD as imposed by several languages on complex onsets and codas. Hindko requires 

MSD 2 for onset and MSD 1 for coda clusters. The second one is sonority sequencing 

principle that is abbreviated as SONSEQ. This one captures the satisfaction of the 

sonority sequencing principle (SSP). The applicable constraints are described below: 

(1) MSD-2ONS 

The onset clusters must be governed by a minimal sonority distance of 2 degrees amid the 

two segments forming the clusters. 

(2) MSD-1COD 

The coda clusters must be govern by a minimal sonority distance of 1 degree between the 

two segments of the clusters. 

(3) SONSEQ 

 t ʊ n d 
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Kenstowicz, (1994) describes it as the requirement for a syllable that the sonority must 

increase from the onset to the peak and decrease from the peak to the coda.  

4.2.4.2 Polysyllabic words and syllable boundaries 

Within polysyllabic words, syllable boundaries are placed in such a way that onsets are 

maximal following the phonotactic constraints of the language. Phonologists appear to 

apply the principle of minimum coda and maximum onset (Pulgram, 1970). This suggests 

that the maximum segments should be attached with the following vowel unless the 

phonotactic constraints in a given language does not allow to do so. Clements (1990) 

names it the core syllabification principle. 

Derwing (1992) asserts that a great amount of experimental confirmation associated to 

dissection of syllable relates to English that supports the maximal onset principle. He 

further discloses that the onset preference for intervocalic single consonant is also found 

in the experimental studies of Korean and Arabic. But in case of a cluster at intervocalic 

position, the syllable division between the segments is the preference rather than 

attaching it to the next vowel. Nawaz and Afsar (2013) found that in Tanuli MOP is an 

effective parameter for demarking the syllable boundaries. In order to demark the syllable 

boundaries in polysyllabic words in Hindko, two experiments were conducted. 

4.2.4.2.1 Experiment one 

The same experimental paradigm was used for the experiments which is designed by 

Derwing (1992). Experiment one was carried out to seek the answer to the question stated 

below: 

 Do Hindko speakers prefer to syllabify a single intervocalic consonant either with 

the preceding or following vowel (VCV     V.CV or VC.V)? 
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As far as the experiment one is concerned, Participants were given words with two 

syllabication patterns (V.CV and VC.V) and asked to choose the correct one on listening 

to a native speaker. The participants were the same who participated for the acoustic 

study of consonants and vowel (Chapter 2 and 3). A brief session of instructions was held 

to ensure what and how to do this activity. They were explained with the examples of 

English words melon and melee with their respective two alternatives [me.lon & mel.on] 

and [me.lee & mel.ee].  Words were read out with pauses by a native speaker and the 

participants were asked to underline their choice of the syllabification pattern on the 

given paper. Each word was repeated three times in a different order. The list of 23 

Hindko words with a single intervocalic consonant (9 stops + 3 affricates + 7 fricative + 3 

liquids + 1 nasal) is as: 

Table 4.13: List of words with single intervocalic consonant 

  _________________________________________ 

  Words    Gloss 

  __________________________________________ 

  ɑpɑ    elderly sister 

  kʰɑbɑ    meal 

  et̪ɑr    Sunday 

  bod̪ɑ    fragile 

  otɑ    upper place 

  prɑtʰɑ    bread with ghee 

  pɑdɑ    flirting 

  ekɑ    unity 

  dogɑ    field 

  otʃɑ    fresh grass 

  otʃʰɑɽ    cover 

  odʒɑɽ    population less 

  ɑfət̪    trouble 

  bɑvɑ    old man 

  ɑsɑ̃    hopes 

  ɑzɑd̪    free 

  reʃɑ    sputum 

  ɑxɑn    saying 

  d̪ɑɤi    worsen 

  kɑlɑ    black 

  ɑrɑ    saw 

  kʰeɽi    open shoes 
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  kɑnɑ̃    blind 

  _________________________________________________ 

 

The outcomes of this experiment divulge that the subjects preferred to syllabify the 

intervocalic segment with the following vowel (V.CV), hence, support the MOP. 

Statistically, the difference between choices (V.CV and VC.V) is found significant as the 

P-value is less than 0.005 which is the level of significance. There is no difference found 

in terms of consonant category whether it is a stop or affricate or fricative or liquid or 

nasal. All of these are treated the same way by the Hindko native speakers as they prefer 

to syllabify them (V.CV) with the following vowel. 

4.2.4.2.2 Experiment two 

This experiment is conducted to explore whether Hindko speakers syllabify intervocalic 

clusters or break them, thus addressing the question: 

 Do Hindko speakers syllabify the clusters at intervocalic position (VCCV) as         

VC.CV or VCC.V or V.CCV? 

This experiment differs from experiment one only in number of choices as the 

participants were to underline their choice out of the given three. The participants were 

the same as those who participated in the first experiment.  In total, ten tokens were used 

with the different combinations such as plosive + liquid, liquid + plosive, liquid + nasal, 

nasal + plosive and fricative + plosive. The tokens are as given below: 

Table 4.14: List of words 

  ______________________________________________________ 

     Word   Gloss 

  ______________________________________________________ 

  pr   oprɑ   stranger 

  br   t̪obrɑ   mouth cover 

  t̪r   ot̪rɑ   childless 
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             t̪ʰr   kot̪ʰrɑ   dirty 

  ʃk   ɑʃki   love 

  nd   tʃəndi   fasten 

  rm   bərmɑ   drill 

  gɽ   t̪əgɽɑ   powerful 

  nd   tʊndɑ   twisted back 

  lk   pɑlki   bride carrier 

  ______________________________________________________  

 

Subjects dominantly preferred to syllabify between the two consonants (VC.CV). 

Statistical analysis demonstrates that VC.CV pattern is preferred and dominating one as 

this response was found significant as the P-value is less than 0.005 which is the level of 

significance. As Hindko native speakers regardless of the possible onset or coda clusters 

syllabify amid the two segments, as a result, yield VC.CV syllabification pattern. This 

pattern is in contradiction of both LP and MOP. For instance, [pr] complex onset in [prɑr] 

‘last year’ is observed at onset in Hindko which also obeys SSP, but it is split by all the 

subjects intervocalically. The same happens to coda clusters as [nd] in [tʊnd] ‘curve’  is 

an attested coda cluster in Hindko, but it is also split apart in [tʊn.dɑ] ‘ twisted back’ by 

all the subjects. As the coda segments have timing, so, these carry weight. Essentially, 

this makes it vital to find out syllable weight in Hindko. Further, as the intervocalic 

geminates are common in Hindko which may well be existing due to the issue of syllable 

weight. Naturally, it proposes that the syllable weight leads MOP, LP and SSP for 

demarking syllables. Further discussion on the Syllable weight as well as gemination in 

respective of their role of in demarking syllables is made in the following sections. Here 

are the related constraints: 

 In case of a solo intervocalic geminate segment, it is attached with the following 

vowel. 
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 In case of an intervocalic cluster consisting of two segments, it is broken up to 

achieve the syllabification as VC.CV. Even when the cluster of the two 

consonants is permissible at onset or coda position. 

 In case of a word medial cluster of the type VCCCV prefers to have the 

syllabification as VCC.CV. 

4.2.5 Syllable weight 

Hindko has short and long vowels as clarified in Chapter 3. This contrast of vowel length 

shows that Hindko is quantity sensitive. The phonological status of long and short vowels 

cannot be the same. One possibility of capturing this contrast of short and long vowels is 

the representation of quantity via moras. Lehiste (1970) states that a mora signifies a time 

slot which is equal to a short vowel. Using this moraic notion, Hindko syllables can be 

classified into three kinds namely: mono-moraic (CV), bi-moraic (CVC or CVV) and Tri-

moraic (CVVC or CVCC). 

Kenstowicz (1994) asserts that the syllable weight rests on the syllable’s rhyme only. He 

further asserts that the onsets segments play no role in terms of weight, so, are irrelevant. 

Moreover, singularly vowels can be multi-moraic. Keeping this in view, Hindko long 

vowels /i, e, æ, ɑ, o, u/ and diphthongs /ʊi, oɪ, ɑɪ, oe, ɑe, ɪo, eo, ɑo, ʊɑ, eɑ/ are bi-moraic 

whereas the short vowels /ɪ, ə, ʊ/ are mono-moraic. Thus, a syllable containing a long 

vowel or diphthong will be at least heavy. Hindko coda consonants are also moraic. All  

this concludes as: 

 An open syllable with a short vowel (CV) carries one mora. 

 An open syllable with a long vowel or diphthong (CVV) carries two 

moras. 
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 A closed syllable with a short vowel and a coda segment (CVC) has two 

moras. 

 A closed syllable either with a long vowel/diphthong and a coda segment 

(CVVC) or a short vowel with two coda consonant (CVCC) has three 

moras. 

Generally, such moraic distinctions are characterized as a distinction of syllable weight. A 

mono-moraic syllable is labelled as ‘light’, bi-moraic is called ‘heavy’ and tri-moraic is 

known as ‘super heavy’. Following are the illustrations of Hindko mono-moraic, bi-

moraic and tri-moraic kind of syllables: 

Table 4.15: Hindko mono-moraic, bi-moraic and tri-moraic syllables 

________________________________________________________________________ 

   Word     Gloss 

________________________________________________________________________ 

Mono-moraic  lə.t̪ɑɽ  CV.CVC  press 

   bə.xil   CV.CVVC  jealous 

Bi-moraic   

   lək  CVC   waist 

   to  CVV   check 

   beɑ  CVV   marriage 

Tri-moraic 

   kɑɽ  CVVC   boil 

   d̪ʊnd̪  CVCC   mist 

________________________________________________________________________ 

 

Following figure shows representations for light, heavy and super heavy syllables in 

Hindko: 
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This implies that syllable are heavy if they have a branching rhyme (2 µ= bi-moraic) and 

super heavy (3 µ= tri-moraic); and in case there is no branching rhyme, the syllable is 

light (1 µ= mono-moraic). Rhyme may take maximally 3 moras in Hindko, i-e., VCC as 

in [ɦənd] ‘use’, VVC as in [kɑl] ‘scarcity’.  Syllable weight makes a vital contribution in 

word stress, thus, its relationship with the stress is deliberated in depth in the following 

chapter. 

4.2.6 Gemination and syllable structure in Hindko 

Phonologically, there are diverse thoughts on geminates. Delattre (1971) treats them in 

view of their syllable structure. According to him gemination is a procedure of re-

articulation and the first segment captures the coda of the root syllable while the second 

becomes the onset of the next syllable. Thus, differentiating a geminate from a long 

consonant. This suggests that a geminate is a cluster of two identical consonants and will 

have the following representation: 
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Conversely, long consonants are viewed as a single segment occupying two timing slots 

as represented below: 

 

In moraic phonology, geminates are considered as consonants carrying inherent weight 

rather than the length. Tranel (1991) states that a geminate is permanently moraic and a 

CVC syllable must amount as heavy if the coda segment is part of an underlying 

geminate even in languages that have CVC syllables, otherwise amount as light syllable. 

As clarified in Chapter 2, lexical gemination is observed in Hindko and geminate 

consonants are found both intervocalically as well as word finally. Intervocalically, the 

first fragment of geminates goes with the preceding vowel while the second fragment 

with the following vowel forming its onset as shown below: 

Table 4.16: Intervocalic gemination in Hindko 

________________________________________________________________________  

Word     gloss    template 

________________________________________________________________________ 

kəf.fən    ‘funeral cloth’   CVC. CVC  

tʃɪt.ti    ‘white’    CVC. CVV    

bər.rət̪     ‘distribute   CVC. CVC 

________________________________________________________________________ 

 

X   X 

t      t  

  

X X 

     t 
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Table 4.16 demonstrates a difference of segments between the two syllables while the 

weight is equal as both are heavy. In the initial syllable, the first segment is always a short 

vowel and the second one a consonant, whereas the second syllable may take a long 

vowel or diphthong or a short vowel followed by a consonant. 

As far as syllable structure of the word final gemination, this is restricted to monosyllabic 

words, is concerned, it is always VC as Table 4.17 shows: 

Table 4.17: Word final gemination 

________________________________________________________________________  

 Word     gloss    template   

________________________________________________________________________ 

 tʃɪll    ‘press hard’   CVCC  

 dəzz    ‘loss’    CVCC 

 d̪ʊt̪ t̪    ‘intoxicated’   CVCC 

________________________________________________________________________ 

 

But on adding a vowel initial suffix to word final gemination, it behaves exactly like 

intervocalic gemination as the initial segment of geminate stays in the coda of the root 

syllable, whereas the second segment of geminate attaches with the next vowel forming 

its onset as the data given under shows: 

  
 

On the contrary, when a consonant initial suffix is affixed to word-final geminates the 

geminates remain in position as disclosed below: 

Table 4.19: Word final gemination + consonant initial suffix 
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________________________________________________________________________ 

Root + Suffix    Template Resyllabification Template 

________________________________________________________________________ 

d̪ʊgg ‘spoil’ + d̪ɑ (cont. -3psm) CVCC  d̪ʊgg.d̪ɑ ‘spoiling’ CVCC.CVV 

d̪əbb ‘press’ + si (future- 3psf)  CVCC  d̪əbb.si ‘will press’ CVCC.CVV 

kədd ‘take out’ + jɑ (past)   CVCC  kədd.jɑ  ‘took out’ CVCC.CVV 

_______________________________________________________________________ 

 

The consonant gemination rule is blocked when the stem-final consonant is a constituent 

of a cluster as given under: 

Table 4. 20: Exception to consonant gemination (consonant cluster + vowel initial suffix) 

________________________________________________________________________ 

Word, gloss, suffix   Template Resyllabification      Template 

________________________________________________________________________ 

tʃənd ‘slab’ + ɑ̃ (pl)   CVCC  tʃən.dɑ̃  ‘slabs’        CVC.CVV 

d̪ənd̪ ‘tooth’ + ɑ̃ (pl)  CVCC  d̪ən.d̪ɑ̃  ‘teeth’        CVC.CVV 

dʒəndʒ ‘marriage party’ + ɑ̃ (pl)  CVCC  dʒən.dʒɑ̃‘marriageparties’CVC.CVV 

________________________________________________________________________ 

 

The illustrations of consonant clusters given above stipulate a reason for the gemination 

rule as given above. Seemingly, to guarantee the last syllable of the stem is as heavy as 

likely. In case of intervocalic gemination, a lone stem final consonant will turn out to be 

the onset to a suffix-initial vowel by the Maximum Onset Principle (Kahn, 1976). MOP 

suggests that the final consonant prefers an onset rather than a coda that implies CVC. + 

V becomes CV.CV. However, the occurrence of gemination ensures that the actual stem-

final segment is in coda, making the syllable a close one. While, the geminate becomes 

onset of the syllable to which the suffixed vowel is the nucleus, i-e. CVCC+V becomes 

CVC.CV. Hence, the gemination guarantees that the stem holds its form and brands the 

root-final syllable heavy as well as close. Further, it indicates that geminate (CC) earns 

one mora as the second fragment transfers to onset which is a weightless position. It plays 

a role in stress assignment.  
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Basically, an ambisyllabic consonant belongs to more than one syllable at a time (Hayes, 

2009). Hayes (2009) also regards its depiction with the use of the tree notation for 

syllable structure. In Hindko, intervocalic gemination provides evidence of 

ambisyllabicity as the same consonant is the coda of the root syllable (original consonant) 

and at the same time the onset of the next syllable (geminate segment). In case of 

intervocalic gemination, a word like [t̪ək.kɑ̃] ‘should I target?’ will have the following 

syllable structure as given in Figure 4.1: 

 

Fig. 4.19: Syllable structure of the Hindko word [t̪ək.kɑ̃] showing ambisyllabification for 

the intervocalic consonant /k/ 

As far as the word-final gemination is concerned, it makes a syllable super heavy as 

rhyme captures three X-positions (VCC) because the coda consonants also carry weight, 

which play a vital role in stress placement, in Hindko as shown for the word [tʰəkk] ‘safe’ 

below: 
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Fig. 4. 20: Word-final gemination and syllable structure 

Summing up, it can be claimed that gemination is understood to evade the clash amid 

syllable weight and MOP. Being a quantity sensitive language, Hindko assigns stress on 

the source of syllable weight. In disyllabic words, if both syllables are heavy, stress 

placement is on the first syllable. The second syllable is stressed only if it is super heavy. 

Hindko respects MOP, in accordance with this; intervocalic consonant should be the 

onset of the following syllable. This, in turn, leaves the first syllable light that is not 

accepted before a bi-moraic-syllable in the language. Consequently, gemination occurs 

and both syllable weight and MOP are satisfied. As discoursed above, the first part of an 

intervocalic geminate remains in the coda and the second part becomes the onset of the 

following syllable to obey the MOP. This also provides evidence of ambisyllabification. 

Word final gemination also supports the application of MOP as when vowel initial 

suffixes are concatenated to stems. Resyllabification takes place and the original segment 
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(consonant) stays in the coda of the first syllable making it as heavy as possible while the 

geminate one becomes the onset of the second syllable as shown in Table 4.18 to satisfy 

the maximal onset principle (MOP). 

4.3 Hindko Syllabification in OT 

Optimality theory (OT) suggests that universal grammar holds a set of violable 

constraints which mirror universal characteristics of languages. Further, it also 

recommends that every language devise her own hierarchical order of these constraints. 

This language specific ranking yields different language specific patterns and results in 

variation among world languages. 

This unit describes the set of constraints that is applicable in sorting out the set of possible 

core syllables in Hindko. It follows Prince and Smolensky (1993) and offers these 

constraints as members of two families, which are Markedness and Faithfulness 

constraints. On the grounds of universal evidence into syllable structure, CV is the basic 

syllable form. Some languages might have CVC or V syllables, but none has only V or 

only CVC. All languages have CV syllables. 

4.3.1 Universal constraints 

As stated above, these are of two types called Markedness and Faithfulness constraints. 

4.3.1.1 Markedness constraints 

These constraints assess the well-formedness of output candidates. In order to explain for 

basic syllable structure, Prince and Smolensky (1993) and Kager (1999) suggest the 

markedness constraints as listed below: 

1. ONSET 
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*[ σ V (‘ Syllables should have onsets.’) 

This is introduced by Prince and Smolensky (1993) to stipulate the onset preference. 

2. NOCODA 

*C] σ  (‘Syllables should not have codas.’) 

It is put forward by Kager (1999) to express the ban codas in syllables. 

3. *COMPLEXONS 

*[ σ CC  

This simply asserts that onsets are simple rather than complex.    

         (Kager, 1999) 

4. *COMPLEXCOD 

*CC] σ  Kager (1999) recommends that codas should be simple. 

ONSET necessitates all syllables to have onsets. Universally, syllables with onsets are 

unmarked whereas without onsets are marked. In case ONSET does not dominate in the 

grammar of a given language, it indicates that only unmarked syllables surface as optimal 

which is CV. *Complex bans a sequence of vowels or more than one segment syllabified 

into onset, nucleus or coda. 

However, besides these markedness constraints, there are faithfulness constraints like 

DEP-IO and MAX-IO. This class of constraints restricts the well-formedness of syllable 

structures to one-to-one correspondence of input segments with syllable positions (Prince 

and Smolensky, 1993). From this perspective, the flawless syllable structure is that when 
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all the segments are those that surface in output as exist in the input. It implies that adding 

and omitting a segment has no preference.  

4.3.1.2 Faithfulness constraints 

Faithfulness constraints impose the restriction that output should be the same as input. 

From the perspective of OT, when a candidate representing the faithful realization of a 

specific input incurs a fatal violation of one or more phonotactics, eval can choose as 

optimal a candidate in which one or more output segments have no correspondence in the 

output, i-e., insertion, or in which one or more input segments have no realization in the 

output, i-e., omission. Automatically, such deviance incurs a violation of one or more 

faithfulness constraints. However, if the relevant markedness constraints outrank the 

relevant faithfulness constraints, an unfaithful candidate can be selected. Originally, the 

constraint mitigating against epenthetic segments was FILL (Prince and Smolensky, 

1993). In Correspondence Theory (CT), it has been replaced with DEP (ENDENCE) as 

defined below. 

5. DEP-IO 

Kager (1999) asserts this as imposing restriction on output segments to be faithful to input 

correspondents. In other words it does not allow any assertion.  

In this regard, there are two very elementary DEP constraints which are described as in 6 

and 7 below: 

6. DEP-C-IO 

It requires that the output consonant segments must have input correspondents. Simply, it 

posits no insertion of consonant.  
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7. DEP-V-IO 

It suggests that the output vowels must be the same as we have in the input. In other 

words, no vowel epenthesis is acceptable. 

The anti-deletion counterpart of FILL, in Prince and Smolensky (1993) model was 

PARSE that has been substituted by one or more versions of MAX (IMALITY). 

8. MAX-IO 

Kegar (1999) accounts for it as the exact match between the input and output 

correspondents. At the basic level, it suggests that the omission of an input segment is not 

allowed.  

These are further divided into two basic constraints that are MAX-C-IO and MAX-V-IO 

which are described as:  

9. MAX-C-IO 

This suggests that an input consonant segment must have output correspondents. Thus, it 

does not bear any consonant deletion. 

10. MAX-V-IO 

This constraint postulates an exact match between input vowel segment and their output 

correspondents. Hence, it does not tolerate a deletion of vowels present in the input. 

 4.3.2 Constraint hierarchy and language-specific fulfillment 

The constraints presented by UG are ordered in accordance with the dominance order in a 

given language to determine the optimal candidate. Some of them are ranked higher 

whereas the others are ranked relatively lower to cope with the language specific 
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requirements. This units focuses on the analysis of how constraint ranking and violations 

treat Hindko syllabification.  

4.3.2.1 Simple onset and coda constraints 

The basic markedness constraints are ONS, NOCODA, *COMPLEXONS, 

*COMPLEXCOD, and faithfulness constraints are DEP-IO MAX-IO. Let us work out the 

dominance order that suits to Hindko. Table 4.21 presents data that show Hindko 

syllables violate the following four markedness constraints. 

Table 4.21: Markedness constraints in Hindko 

________________________________________________________________________ 

Template  Illustration Gloss   Constraints violated 

________________________________________________________________________ 

VV    e  this   ONSET 

VC   ʊd  fly   ONSET 

CVC   pʊtʰ  wrong   NOCODA 

CCVV   blɑ   monstrous  *COMPLEXONS 

CVCC   dənd  water pool  *COMPLEXCOD 

________________________________________________________________________ 

 

Table 4.21 tells that Hindko has syllables that are onsetless (VV, VC) as well as with 

onset (CVC, CCVV, CVCC). It implies that onsets as well as codas are optional as shown 

above that syllable with coda (VC, CVC, CVCC) and without coda (VV, CCVV) are 

found in Hindko. The violation of *COMPLEXONS (CCVV) and *COMPLEXCOD 

(CVCC) also occurs. Such violations specify that how to rank markedness constraints in 

relation to faithfulness constraints and how to construct a hierarchical order for Hindko 

syllabification. 

As can be observed from the data given above, four basic markedness constraints 

(ONSET, NOCODA, *COMPLEXONS, *COMPLEXCOD) are violated. These violable 

constraints should be dominated by some other important constraints. In such a situation, 
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faithfulness constraints (IDENT-IO, MAX-IO) are relevant. But before that it is helpful to 

search the options that are available to avoid these violations. Let us discuss first the 

violations of ONSET and NOCODA. 

As stated, VV and VC syllables are found in Hindko. Obviously, these incur violations of 

ONSET constraint. For avoiding this violation, the word [ekɑ] ‘unity’ can be possibly 

syllabified as: 

1. One option is to add a consonant prior to the first peak. Such an action violates 

DEP-IO, which shows that inserted consonant is now the onset of the first 

syllable, thus, no more violates ONSET. But Hindko does not permit this choice: 

[ekɑ] ‘unity’ not [*pe.kɑ] ‘unity’, because of  a change in meaning  

2. The second possible is to delete the first vowel, which would become [kɑ] and left 

with a single syllable, as a result, violating MAX-IO. Hindko does not allow this 

also as the word [ekɑ] ‘unity’ is constituted of two syllables. 

3. The third choice is to divide the word into two syllables as [e.kɑ]. This division 

will satisfy DEP-IO and MAX-IO. It also satisfies ONSET in second syllable, but 

violates in the first one. This reflects that faithfulness constraints (DEP-IO, MAX-

IO) must out rank ONSET constraint as this constraints necessitates a syllable to 

have an onset for dominating others. This dominance relationship is shown below: 

  

This, Tableau 4.1, unveils that the candidate (a) [e.kɑ] is optimal as it only violates 

ONSET which is the lowest ranked constraint. The role of faithfulness constraints is 
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obvious as the candidates (b) and (c) though avoid the ONSET violation at the cast of 

DEP-IO and MAX-IO respectively yet not optimal. Candidate (b) has the addition of the 

segment /p/ serving as the onset but incurs a fatal violation of DEP-IO. Candidate (c) has 

a loss of the first vowel which syllabifies the disyllabic word as monosyllabic, resultantly, 

commits a violation of MAX-IO. This MAX-IO violation is a fatal one as it is ranked 

higher than ONSET. Thus, the relative order of markedness and faithfulness constraints 

can be represented as below: 

DEP-IO, MAX-IO ˃˃ ONSET 

As noticed in Table 4.9, open syllables (VV, CV and CVV) as well as closed syllable 

(VC, CVC and CVCC) exist in Hindko. This implies that codas are also optional. The 

choices available to avoid NOCODA violations can be as: 

1. One possibility is to mark the syllable as [nɑɽ] ‘muscle’. This option will satisfy 

ONSET but violates NOCODA. 

2. The second option is to add a vowel after the offending consonant [nɑɽi] ‘grasp 

for plough’. Resultantly, it incurs the violation of DEP-IO. This way the 

monosyllabic word [nɑɽ] becomes disyllabic and the offending consonant forms 

the onset of the second syllable, thus, no violation of NOCODA. Hindko does not 

permit this option as it converts the monosyllabic word to disyllabic that 

introduces a semantic change as [nɑɽ] ‘muscle’ becomes [nɑ.ɽi] ‘grasp for 

plough’. 

3. The third option is to delete the offending consonant, which results in the violation 

of MAX-IO. This option is also not acceptable in Hindko as it will not only delete 

the third segment [nɑɽ] (N) but also introduces a semantic change [nɑ] (V) ‘take 

bath’ and the change of the grammatical category. 
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The pointing finger specifies that candidate (a) is the optimal one as it incurs minimal 

violation of NOCODA because it’s the lowest ranked constraint and satisfies the higher 

ranked constraints (DEP-IO, MAX-IO). The addition of the vowel as in (b), though the 

offending consonants turn out to be the onset of the second syllable and satisfies 

NOCODA but it happens at the cost of a higher ranked faithfulness constraint DEP-IO 

that violates the strictness of domination, thus, the violation is a fatal one. In case, the 

offending consonant is deleted, NOCODA violation is avoided, but again at the expense 

of a higher ranked faithfulness constraint MAX-IO. Tableau 4.2 reflects the following 

order of constraints ranking. 

DEP-IO, MAX-IO ˃˃ NOCODA 

On the basis of Tableau 4.1-2, the hierarchy of markedness and faithfulness constraints in 

Hindko is represented as: 

DEP-IO, MAX-IO ˃˃ ONSET, NOCODA 

Colina (1997) asserts that syllabification indicates the ranking of (ALIGN) MENT. It’s 

better to comprehend these constraints which refer to word boundaries and discuss its 

ranking in relation to others.  
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11. ALIGN (Word) 

Kager (1999) takes in the sense that every word boundary must coincide with a syllable 

boundary. 

This constraint is further separated into two kinds as clarified in 12 and 13. 

12. ALIGN L 

This divulges that every left word boundary should coincide with left syllable boundary. 

13. ALIGN R 

This constraint suggest that every right word boundary should coincide with right syllable 

boundary. 

A violation of ALIGN (Word) takes place when the first syllable of a word is without an 

onset or the last syllable has a coda. Any effort to satisfy the syllable well-formedness at 

the left edge either by inserting or deleting a segment would incur the violation of ALIGN 

L. The domination of ALIGN L over ONSET accounts for many languages where 

insertion or deletion in word initial position is disallowed. As illustrated in Tableau 4.1-2, 

Hindko violates  ONSET and NOCODA, the following Tableau 4.3-4 unveil that ALIGN 

L outranks ONSET and  ALIGN R  outranks NOCODA respectively. 
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In Tableaux 4.3 and 4.4 above, the best candidate is where the stem and prosodic word 

are aligned in (a). While (b) is ruled out as it incurs the fatal violation of ALIGN L in 4.3 

and ALIGN R in 4.4 respectively. In addition, these also violate DEP-IO. The same is 

true to the candidate (c) in both tableaux; however, the second violation is of MAX-IO. 

All this shows that ALIGN L and ALIGN R outrank the other relative constraints. Thus, 

Hindko has the following ranking of the markedness and faithfulness constraints as: 

ALIGN L, ALIGN R, DEP-IO, MAX-IO ˃˃ ONSET, NOCODA 

This hierarchy indicates that in Hindko markedness constraints are dominated by 

faithfulness constraints. The next sections focus on the interaction of complex onset and 

coda constraints with faithfulness constraints.  

4.3.2.2 Constraints related to clusters at onset position 

As shown in Table 4.2, complex onsets occur in Hindko. The maximum number of 

segments in an onset cluster is two (C1 is one of the obstruents and C2 is one of the 

liquids). Section 4.4.1 demonstrates that sonority sequence (SONSEQ) increases from C1 

to C2 and observes a minimal sonority distance of two degrees (MSD-2ons clusters 

conform to SSP). These can be defined as below: 

14. MSD-2ons 
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This requires that the minimum sonority distance amid the two segments of an onset 

cluster is of 2 degrees. 

15. SONSEQ 

Kenstowicz (1994) suggest that the onset must increase in sonority on the way to the 

nucleus and the coda should decrease in terms of sonority from the nucleus. 

Hindko licenses onset and coda clusters as mentioned above that these clusters conform 

to SSP both at onset and coda position. Thus, both universal markedness constraints 

*COMPLEXONS and *COMPLEXCOD are violated. It implies that there are other 

constraints which are ranked higher than markedness constraints. Hindko disallows any 

insertion of a vowel between cluster segments or deletion of a consonant both at onset 

and coda. This suggests that faithfulness constraints (DEP-IO and MAX-IO) dominate the 

markedness constraints*COMPLEXONS and *COMPLEXCOD in order to maintain the 

well-formedness of language. 

The possibilities to avoid the violation of the markedness constraint *COMPLEXONS are 

examined below with the example [blɑ] ‘monstrous’: 

1. The option of epenthetic vowel between the cluster segments yields two syllables, 

where C1 occupies the onset of position of the epenthetic vowel while C2 remains 

with the original syllable as its onset. This solution avoids the violation of 

*COMPLEXONS also respects the ONSET. But such an effort is not accepted as it 

turns a monosyllabic word into a disyllabic one. 

2. Insertion of a vowel in the cluster is also a choice. In such a case to break the 

cluster, C1 possesses the coda position of the epenthetic vowel while C2 becomes 
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the onset of the second syllable. This solution also avoids the violation of 

*COMPLEXONS but incurs the violation of ALIGN L, DEP-IO and NOCODA. 

3. C1 can be deleted. This option is also helpful in avoiding the violation of 

*COMPLEXONS, but this is possible at the cost of MAX-IO and ALIGN L. 

This examination of options to avoid *COMPLEXONS violation suggests that ALIGN L, 

DEP-IO and MAX-IO must be ranked higher than *COMPLEXONS and other relevant 

constraints. Following Tableau 4.5 illustrates the dominance order of the operative 

constraints: 

  

Pointing finger in Tableau 4.5 exhibits that (a) is the best candidate as it violates only 

*COMPLEXONS which is the lowest one in the order of ranking. The candidate (b) is 

ruled out due to epenthetic vowel as it incurs the fatal violation of faithfulness constraint 

DEP-IO that is ranked higher in the hierarchy, though, it does not violate 

*COMPLEXONS. The vowel insertion before the onset segments as in (c), C1 becomes the 

coda of the vowel inserted, and as a result, it violates ALIGN L, ONSET and NOCODA. 

This option is also not entertainable as higher ranked constraints are violated. The 

deletion of C1 as in (d) though avoids the violation of *COMPLEXONS but incurs fatal 

violation of ALIGN L and also violates faithfulness constraint MAX-IO. So, this choice 

is also ruled out due to the violation of higher ranked constraints. This yields the 

hierarchical order of the relevant constraints as: 



 

168 

 

ALIGN L, DEP-IO, MAX-IO >> ONSET >> MSD-2ons SONSEQ >> *COMPLEXONS 

4.3.2.3 Constraints related to coda clusters 

As stated in Table 4.5, Hindko has coda clusters which can have maximally two 

consonants and these also observe sonority sequencing principle. This means that it 

violates *COMPLEXCOD. The related constraints are described below: 

16. MSD-1COD 

It requires a coda cluster to maintain a minimal sonority distance of 1 degree amid the 

two segments involved in the cluster. 

17. SONSEQ 

This stipulates that the sonority must decrease from nucleus on the way to coda. 

As given above, Hindko tolerates complex codas (CC), as a result incurs the violation of 

*COMPLEXCOD. Following is an examination of the possibilities to avoid this violation 

with the help of an example [d̪ʊnd̪] ‘mist’. 

1. One option is to insert a vowel after the cluster. This yields two syllable words, 

where the C1 obtains the coda position of the first syllable while C2 becomes the 

onset of the inserted vowel. It avoids the violation of *COMPLEXCOD and also 

satisfy the ONSET. But such an attempt is disallowed in Hindko as a 

monosyllabic word turns into a disyllabic one. Though, this solution avoids the 

violation of *COMPLEXCOD but incurs the violations of DEP-IO and ALIGN R. 

These violations are fatal. 

2. The deletion of C2 is also an option to avoid the violation of *COMPLEXCOD, but 

it happens at the cost of MAX-IO and ALIGN R. As these are higher ranked 
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constraints, thus, this choice cannot be availed due to strict constraint domination 

principle. 

This view of possibilities to avoid the violation of *COMPLEXCOD exhibits that DEP-IO, 

MAX-IO and ALIGN R must dominate *COMPLEXCOD and other relevant constraints. 

The ranking of the relevant constraints is illustrated in the following Tableau 4.6: 

 

Tableau 4.6 expresses that candidate (a) is the best one as it violates only the lowest 

ranked constraint *COMPLEXCOD while satisfies all the higher ranked constraints in the 

hierarchy (DEP-IO, MAX-IO >> ALIGN R >> MSD-1COD SONSEQ). Candidate (b) and 

(c) are disqualified on account of the fatal violations of DEP-IO and MAX-IO 

respectively. Even these satisfy *COMPLEXCOD. This discussion proposes the following 

hierarchical order: 

DEP-IO, MAX-IO >> ALIGN R >> MSD-1COD SONSEQ >> *COMPLEXCOD 

As can be seen above, Hindko violates four basic markedness constraints (ONSET, 

NOCODA, *COMPLEXONS *COMPLEXCOD), it gives preference to faithfulness 

constraints over markedness constraints for the well-formedness of the syllable. Now, we 

turn to word internal structure. 

4.3.3 Word internal syllabification constraints 

As shown in Sub-section 4.2.4.2 that word internal syllabification in Hindko is as: 
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 A lone intervocalic consonantal segment is constantly syllabified with the next 

vowel. This yields the pattern as VCV turns out to be V. CV. 

 A cluster with the pattern VCCV has the syllabification as VC.CV, even when the 

cluster is allowed at word initial position. 

As mentioned above that an intervocalic consonant segment always becomes the onset of 

the following vowel rather than coda of the preceding vowel. Prince and Smolensky 

(1993) regard this syllabification as (VCV as V.CV) universal. There are two options for 

an intervocalic consonant as given below: 

1. It can occupy the onset position of the following vowel, thus, dividing the word 

into two syllables. Such a division does not incur the violation of either ONSET or 

NOCODA. 

2. The second option is that it can occupy the coda position of the preceding vowel, 

but such a choice violates ONSET as well as NOCODA. As a result, this option is 

not acceptable. 

The constraint hierarchy in Hindko is shown in Tableau 4. 7 as under: 

  

Tableau 4.7 unveils that Hindko prefers intervocalic consonant syllabification as the onset 

of the following vowel to rather than as coda of the preceding vowel. Hence, it suggests 

the relevant constraints to be ranked as follow: 

ONSET >> NOCODA 
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As stated above and discussed in depth in Sub-section 4.2.4.2 that clusters at intervocalic 

position are broken up. C1 is placed as the coda of the preceding while C2 takes the onset 

position of the following vowel; even these clusters are allowed word initially. 

Experiment 1 reveals that an intervocalic consonant joins the following vowel forming its 

onset. In case, when intervocalic consonant is preceded by a short vowel, it geminates and 

ambisyllabification occurs. Exactly the same way, shown in experiment 2, where a cluster 

is followed by a short vowel, it is split up as C1 becomes the coda of the first syllable and 

C2 the onset of the second syllable. Now, let us consider different syllabification choices 

for intervocalic the word [bəbri] ‘a green leaf vegetable’. 

1. The first option is to syllabify VCCV as V.CCV. This division violates 

*COMPLEXONS which is ranked high. 

2.     The second choice is to divide VCCV as VCC.V. It means the cluster is the 

coda for the first syllable. But this division violates ONSET, MSD-1COD and 

SONSEQ. Thus, this cannot be a right possibility. 

3. The third possibility is to split the intervocalic cluster as VC.CV. It implies that 

C1 forms the coda of the first syllable while C2 forms the onset of the second 

syllable. This division violates only NOCODA constraint which is ranked the 

lowest and satisfies all the other higher ranked relevant constraints 

(*COMPLEXONS, *COMPLEXCOD, ONSET). Thus, this option is acceptable as 

illustrated with the example of the word [bəbri] ‘a green leaf vegetable’ below: 
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As shown above in Tableau 4.8 that the candidate (c) is the optimal, because Hindko 

prefers an intervocalic cluster to break up as C1 in the coda while C2 as the onset of the 

following vowel. This break up of cluster shows that three universal constraints 

(*COMPLEXONS, *COMPLEXCOD, ONSET) are satisfied while the fourth one 

(NOCODA) is violated but the violation is minimal as it the lowest ranked constraint in 

the hierarchy. The other two candidates (a) and (b) are ruled out due to the violation of 

the higher ranked constraints *COMPLEXONS and *COMPLEXCOD  respectively. 

Moreover, the candidate (b) also violates ONSET, SONSEQ and NOCODA. All this 

suggests the hierarchy as given under: 

*COMPLEXONS, *COMPLEXCOD, ONSET >> SONSEQ >> NOCODA 

4.3.4 Gemination in Hindko: An optimality Account 

As clarified in Section 4.2, Hindko makes use of lexical and concatenated gemination that 

affects syllabication. This phenomenon is language specific as some languages favor 

gemination while others do not do so. For an OT analysis of gemination, first we have to 

identify the operative constraints. A general assumption is that geminates are marked 

cross-linguistically, hence, they are prohibited. Obviously, geminates incur the violation 

of SONSEQ and *COMPLEX. Due to frequent occurrence of geminates word internally 

and finally, such constraints are tolerated. 

4.3.4.1 Universal constraints 

18. *GEM 

Boudlal (2001) proposes by defining it as geminates are forbidden. 
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The fundamental constraint in regard with geminates is resultant from Kenstowicz (1999). 

He debates that geminates resist against both alternation and separation. This yields 

IDEN-IO [GEM] as given under: 

19. IDEN-IO [GEM] 

Adra (1999) introduces this constraint as requiring the output correspondence of an input 

[gem] is also [gem]. 

The familiar syllable contact law is relevant issue in gemination because it maintains the 

sonority of the syllable edge across the syllable boundary (Hooper, 1976; Davis, 1998; 

Vennmann, 1988; Rose, 2000; Gouskova, 2002). It states that in a disyllabic word, if the 

coda of the first syllable is α and the onset of the second syllable is β then the sonority of 

β must not be greater than α. This constraint is defined as: 

20. SYLCONTACT 

Gouskova (2002) suggests this by claiming that the sonority obligatorily is not to increase 

across a syllable boundary. 

4.3.4.2 Gemination at intervocalic position 

In Hindko intervocalic gemination is governed by the universal and faithfulness 

constraints. These are IDEN-IO (GEM), *GEM, SON, MAX-IO and DEP-IO. The 

dominance order is that faithfulness constraints are dominated by the universal 

constraints. Let us consider different possibilities of syllabification for the word [tʃətti] 

‘loss’. 
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1. The first choice is to realize the geminate consonant as the coda of the first 

syllable [tʃətt.i]. This satisfies the constraint IDEN-IO (GEM), but violates *GEM 

which eliminates this candidate. 

2. The second possible is that the geminate should be syllabified as the onset of 

the following vowel [tʃə.tti]. But this option incurs the violation of *GEM as well 

as SON. Thus, this candidate is also disqualified due to the fatal violation of a 

higher ranked constraint *GEM.  

3. Third, the syllabification can be as [tʃət.ti], where the original consonant 

remains in the coda of the first syllable while the geminate becomes the onset of 

the second syllable. This option is accepted as optimal as it satisfies all the 

constraints (IDEN-IO (GEM), *GEM, SON, MAX-IO, and DEP-IO). 

4. Fourth, the word [tʃətti] can be syllabified as [tʃə.tə.ti]. The insertion of the 

vowel makes it a trisyllabic word rather than disyllabic. Besides the violation of 

DEP-IO, it also fatally violates the higher ranked universal constraints IDEN-IO 

(GEM), hence, this possibility is also ruled out. 

5. The fifth option is to syllabify the word as [tʃətt] which means the deletion of 

the following vowel.  This would convert a disyllabic word into a monosyllabic 

one. But this choice is ruled out due to the violations of *GEM, SON, and MAX-

IO. Out of these violations, the violation of *GEM is fatal one as it is the higher 

ranked constraints.  

This examination of different possibilities discussed above is shown in Tableau 4.9 

below: 
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4.3.4.3 Gemination word-final position 

As illustrated in Section 4.2, Hindko geminates consonants word finally in monosyllabic 

words on occurrence after a short vowel. The following Tableau 4.10 presents an OT 

analysis of three possible syllabification patterns for the word [bəd̪d̪] ‘move forward’ 

along with constraint ranking hierarchy: 

 

Tableau 4.10 shows that the candidate (c) is the optimal one; though it violates the 

constraint SL. But the violation is minimal as it is the lowest ranked constraint in the 

hierarchy. It implies that the second part of the geminate is weightless and extrametrical. 

The candidate (a) and (b) are eliminated due to the violation of the higher ranked 

constraints *GEM and IDEN-IO (GEM) respectively. In addition to, these also incur the 

violations of other constraints as can be seen above. 
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As explained above, the second segment of geminates is weightless and extrametrical. 

Following NON-FINALITY constraint (*Final-C-µ), the final consonant is weightless 

and it occupy the onset position of the next syllable. In case, a vowel initial suffix is 

concatenated to the geminate, it ambisyllabifies and also becomes the onset of the 

following syllable as in [bəd̪d̪] ‘move forward’ + ɑ̃ [bəd̪.d̪ɑ̃] ‘should I move forward’. But 

on suffixing a consonant initial morpheme, there is no occurrence of ambisyllabification.  

4.3.4.4 Geminate + consonant initial suffix 

On adding a consonant initial suffix, both parts of the geminate remain in coda. Following 

Tableau 4.11 illustrates the selection of the best candidate and the dominance order of the 

relevant constraints for the Hindko word [tʊrrd̪ɑ] ‘moving’. 

 

Tableau 4.11 shows that the candidature of (b) and (c) is eliminated while (a) is selected 

as the optimal candidate. The candidate (b) is disqualified due to incurring fatal violation 

of the top most ranked constraint *Final-C-µ. In addition, it also violates IDEN-IO, DEP-

IO, and *COMPLEX. The candidature of (c) is turned down as it fatally violates the 

ranked constraint IDEN-IO. Besides, it also does not satisfy the constraints DEP-IO and 

*GEM. Candidate (a) qualifies as the optimal one as it satisfies the three higher ranked 

constraints (*Final-C-µ, IDEN-IO (GEM), DEP-IO), though violates the three low ranked 

constraints (SON, *COMPLEX, *GEM) but these violations are minimal on account of 

low ranked constraints.   



 

177 

 

Summarily, geminates can be viewed as clusters of two consonants that share the same 

features and are never broken up by vowel epenthesis. 

Summary 

This chapter aimed at providing a comprehensive account of Hindko syllable structure 

and to analyze the discoveries in OT. In order to build up, Hindko syllable structure and 

theories of syllable structure and syllabification are discussed. The main findings of this 

investigation of Hindko syllabification patterns are listed below: 

Onset: 

All Hindko consonants occur as a single-segment onset except /ŋ/ syllable initially. 

 Complex onsets are found in Hindko, but the range in terms of combination is a 

restricted one as only obstruent-liquid combination can form an onset cluster. 

 Only 33 onset clusters are possible at word-initial position. 

 No complex onset is allowed word medially. 

 Sonority rises from C1 to C2. All the onset clusters respect sonority sequencing 

principle and observe minimal sonority distance of two degrees. 

Coda: 

 All Hindko consonants function as coda except /ɦ, j/. However, the consonant /pʰ/ 

occurs at coda position but restricted to word-medial position only.  

 Complex codas are allowed in Hindko. But in a highly restricted number and 

combination.  Only 4 coda clusters are admissible and only nasal + obstruents 

combination is tolerable. 
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 The commonalities among coda clusters are both C1 and C2 are voiced and this 

sequence is to be preceded by a short vowel. All clusters satisfy sonority 

sequencing principle and exhibit MSD 1. 

 Sonority falls from coda C1 to C2. 

Rhyme: 

 Rhyme  can have 3 X-positions maximally 

 X3 is optional 

 X1-2 are obligatory 

 X1 is always associated with peak while X2 may be associated with either the peak 

(if vowel) or the coda (if consonant) 

 X3 is always associated with coda 

Word internal syllabification: 

 A single intervocalic consonant (VCV) is always syllabified as the onset of the 

following (V.CV). 

 A word internal cluster (VCCV) is always broken up (VC.CV) even when the 

cluster is legal. 

Syllable weight: 

 Light (CV), heavy (VV, VC) and super-heavy (VVC, VCC) are permitted.Both 

peak and coda have weight while onset is weightless. 

Gemination: 

 All the consonants in Hindko geminate except /ŋ, ɦ, ɽ and j/ due to phonotactic 

constraints. 

 Gemination is found intervocalically and word finally. 
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 Intervocalically, gemination causes ambisyllabification while word finally it does 

not. 

 Geminate segments carry one mora as the second segment becomes weightless. 

OT Findings: 

 Four basic markedness constraints (ONS, NOCODA, *COMPLEXONS, 

*COMPLEXCOD) are violated in Hindko. 

 Hindko ranks Faithfulness constraints higher than markedness constraints. 

DEP-IO, MAX-IO ˃˃ ONSET, NOCODA 

 The constraint ranking for complex onsets is as: 

ALIGN L, DEP-IO, MAX-IO >> ONSET >> MSD-2ons SONSEQ >> *COMPLEXONS  

 The hierarchy of the relevant constraints for complex codas is proposed as: 

DEP-IO, MAX-IO >> ALIGN R >> MSD-1COD SONSEQ >> *COMPLEXCOD 

 For intervocalic single consonants, the dominance order of the constraints is 

suggested as given under: 

ONSET >> NOCODA 

 In intervocalic gemination as the geminates break, so, following is the proposed 

hierarchy: 

IDEN-IO (GEM), *GEM >> SON, MAX-IO, DEP-IO 

 Intervocalic cluster are split up and governed by the constraint ranking as: 

*COMPLEXONS, *COMPLEXCOD, ONSET >> SONSEQ >> NOCODA 

 For the word-final geminates, the constraints ranking is as follows: 

IDEN-IO (GEM), *GEM >> *COMPLEX, SON, DEP-IO, SL 

 On the concatenation of a consonant initial suffix, Hindko observes the following 

dominance order of the constraints: 
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*Final-C-µ, IDEN-IO (GEM), >> DEP-IO, SON, *COMPLEX, *GEM 
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Chapter 5 

LEXICAL STRESS PATTERNS IN HINDKO 

5.0 Introduction 

Typologically, Hindko is an unbounded quantity sensitive language that assigns stress 

using the syllable weight as the key. A super heavy syllable always attracts stress 

regardless of its position of existence in words. The penult receives the main stress when 

the syllable-weight ties (heavy + heavy or super heavy + super heavy). In case of a tie in 

terms of syllable weight, extrametricality plays a role in stress placement. The PK-PROM 

constraint dominates the hierarchy of the relevant constraints when a super heavy syllable 

in root words takes the main stress. When the penult is stressed, the constraint ALL-Ft-

RIGHT dominates the other related constraints. 

The primary focus of this chapter is to deliver an in depth account of word stress patterns 

in Hindko and state the outcomes in the theoretic framework of Optimality Theory (OT). 

Section 5.1 offers a view of the stress and its typology. The next unit states an instant 

view of mainly proposed theoretical models to treat stress such as metrical and optimality 

theories. Here, the fundamental objective is to offer a theoretical foundation for 

comprehending the following analysis. Section 5.3 presents the analysis of the rhythmic 

pattern of stress on monomorphemic words in Hindko. Section 5.4 reports the small level 

experiment conducted to locate the stress placement by native speakers. Section 5.5 

analyses the stress patterns in OT framework. Mainly, this unit focusses on applying the 

theoretical framework to stress assignment in monomorphemic Hindko lexical items. At 

the end of the chapter, the outcomes are summarized.  
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5.1 Lexical Stress 

The assignment of phonological stress on a particular syllable within a word is considered 

as a defining property of that word which can be referred to as word-stress or lexical 

stress (Laver, 1994). The study of word stress focusses on the locality of prominent 

syllable inside lexical entities and the rhythmic, positional, quantitative and 

morphological contributors that rule syllable prominence. Syllable prominence within a 

word is relative to other syllable(s) (Hussain, 2010). This prominence is always 

purposeful. For instance, in English, it changes the grammatical class of a word as when 

the initial syllable of the word ‘conduct’ takes the stress, it functions as noun, and when 

second syllable is stressed, it functions as verb. In contrast, stress placement in some 

languages like Greek and Assamese brings a change in the semantics of a word. For 

example, in Assamese, when the first syllable for the word [pise] is prominent, it means 

‘he is drinking’ and when the second syllable is stressed, it means ‘then’ (Laver, 1994). In 

Greek, if the first syllable of the word [poli] is stressed then it refers to ‘city’ and if the 

second one is stressed then it refers to ‘much’. Ladefoged (2001) identifies prominent 

syllables are such on which the speakers spends relatively greater muscular force than 

others. He further claims that the stressed syllables typically involve pushing out more air 

from lungs. Stress realization involves a variety of ways in different languages. 

Physically, the prominence has different phonetic correlates. Commonly used correlates 

are fundamental frequency (F0), duration, and intensity (Ladefoged, 2001). The syllable 

prominence in a word also affects the other neighboring sound segments in the word. 

Mehrotra (1965) states the below given effects of stress on the segments and sound 

attributes of a language:  

i. It may make vowels tense and consonants fortis 
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ii. It may cause some sounds to be lengthier than their occurrence in an unstressed 

syllable 

iii. It can twofold a consonantal segments 

iv. It might cause aspiration in plosives at initial position 

v. High and low vowel segments may head on the way to the mid-central vocalic 

segments when they are stressless  

vi. It may cause rise in pitch of the sounds in case of stressed sounds 

5.1.1 Characteristics of Stress 

Prior to working on Hindko lexical stress patterns, it is useful to acquaint ourselves with 

the common properties of stress languages cross-linguistically. Among these, Kager 

(1999) considers the following four as prevailing. 

 Stress is cumulative. That is, there is only one prominent peak which is stressed 

within a word. In stressed languages, every content word (noun, verb, adjective, 

adverb) bears as a minimum one prominent peak. While, function words (article, 

preposition, pronoun) are without it which are from prosodic point of view reliant 

on content words (McCarthy & Prince, 1986).  Hayes (1995) reports that there is a 

variation across languages culminatively. For instance, Nespor & Vogel (1986) 

assert that English is culminated at word level, intonational phrase level and 

probably phonological phrase level and Nespor (1988) claims that Italian is 

culminative at phrase level. 

 Stress is rhythmic. Stress languages demonstrate a priority for rhythmic patterns. 

This implies that strong and weak syllables are spaced apart at regular 

intermissions (Kager, 1999). Selkirk (1984) reports that syllables taking 

equivalent stages of stress follow at approximately equal distances. This rhythmic 
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alternation is achieved various ways like avoiding adjacent stressed syllable 

(‘clashes’) or long strings of unstressed syllables (‘lapses’). However, stress 

languages have variation in the degree of rhythmicity. 

 Stress is quantity sensitive. It implies that stress prefers to lodge on such syllables 

that have a definite degree of intrinsic prominence. The relevant property is 

syllable weight. Usually, long vowels, vocalic diphthongs and close syllables 

more willingly than short vowels or open syllables attract stress. This 

phenomenon of attracting stress by heavy syllables is called ‘quantity- sensitivity’. 

 Stress is demarcative. It signals beginning or end of morphological boundaries. 

This property has been favored due to cross-linguistic tendencies to attract stress 

to syllables located at the edge of grammatical units, particularly, initial as found 

in Diyari (Austin 1981, Poser 1989), prefinal syllables as reported in Waro 

(Osborn, 1966) and the final syllable as in Weri (Boxwell & Boxwell, 1966) .  

Liberman and Prince (1977), in addition to these properties, state that stress is also 

hierarchical. It refers to multiple degree of stress as found in most of the stress languages 

such as primary, secondary, tertiary and so on. 

5.1.2 Typology of Word Stress 

The typology of stress placement in world’s languages is sketched out by Hayes (1995). 

He mentions three distinctive battleaxes on the basis of which languages can vary in 

stress assignment as following: 

5.1.2.1 Fixed vs. Variable 

Laver (1995), based on research by Hyman (1977), divides the languages which have 

word stress into two broader categories, i-e, fixed vs variable. These notions denote the 
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phonemic status of stress in languages. Fixed stress is foreseeable in its place while 

variable stress is unpredictable. Hyman (1977) analysis of 306 languages reveals that 69 

% of these had fixed lexical stress and nine languages 2% had variable stress. The stress 

assignment algorithm could not be determined for 113 (25%) languages and 16 (4%) 

languages did not use stress at all.  Hyman’s survey of 306 languages with fixed lexical 

stress demonstrates that these can be grouped as below: 

i. First syllable stress, 114 languages (37 %)  

ii. Last syllable stress, 97 languages (32 %) 

iii. Penultimate syllable stress, 77 languages (25 %) 

iv. Second syllable stress, 12 languages (4 %) 

v. Ante-penult syllable stress, 6 languages (2 %) 

This classification shows that the languages that make use of the fixed stress pattern are 

distributed into five groups. Here are some examples given by Hussain (2010), from 

Hyman (1977), as given under: 

Table 5.1: Example of languages with fixed stress pattern 

________________________________________________________________________ 

Language  Word stress pattern 

________________________________________________________________________ 

Czech   First syllable of the word 

French   Last syllable of words 

Polish   Penult syllable of words 

Macedonian  Ante-penult syllable of words 

Latin   Penult syllable if it contains a long vowel otherwise ante-penult 

Old Lesbian Penult syllable if the last syllable consists of a long vowel; ante 

penult if the last syllable carries a short vowel 

Classical Arabic Long syllable which is the neighboring to the start of the word; 

initial syllable if the rest of the syllables are short 

________________________________________________________________________ 
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In languages with variable stress patterns, it is difficult to develop any algorithm as stress 

placement to words is free. Laver (1994) reports Assamese, Dutch, English, Greek and 

Russian are with variable stress pattern. The dissimilarity among them is that stress 

assignment may bring changes in the meaning or the grammatical class of words. For 

instance, Greek changes the meaning of a word with stress placement; English changes 

the grammatical category; and Terena, a language from the southwest of Brazil, makes 

use of stress assignment to differentiate between subject and object. Hence, in variable 

stress languages, the stress assignment performs various functions. 

5.1.2.2 Rhythmic vs. morphological stress 

Hayes (1995) remarks that languages might assign stress on the bases of phonological 

elements like the weight of syllables and distance from word boundaries. Such languages 

are classified by him as rhythmic stress languages. These languages are further divided 

into two groups namely: bounded stress languages and unbounded stress languages.  

Morphological stress languages mark stress on the basis of morphological factors. In such 

languages stress serves as a tool to highlight morphological structure of words (Hayes, 

1995). On concatenating different morphemes, the root can take primary stress and the 

affixes can take secondary one. Hayes (1995) referring to Kiparsky’s (1982) work 

explains that in the English word ‘unboundedness’ stress falls on antepenult as the stem is 

in this position. In other cases, there is a complex interaction of roots and affixes to assign 

stress. For instance, there are auto-stressed suffixes like ‘-ee’. Suffixes are neutral as well 

as non-neutral in English.  

5.1.2.3 Bounded vs. unbounded 
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As mentioned in 5.1.2.2, rhythmic stress languages are further classified as bounded and 

unbounded. In bounded stress languages, a stress must fall within a fixed distance of 

another stress or word boundary. While, unbounded stress languages impose no limit of 

distance from another stress or word boundary. Finnish is a bounded stress language 

where the initial syllable is always stressed (Carlson, 1980). Classical Arabic is an 

unbounded stress language where the first heavy syllable in a word is stressed (Lehiste, 

1970). In some unbounded stress systems, primary stress is regularly assigned to a 

syllable at or near an edge (left or right) regardless of syllable weight. The other 

unbounded systems main stress is lodged to leftmost or rightmost heavy syllable, in case 

of the absence of heavy syllables, to the leftmost or rightmost syllables. Each of the four 

combinations of leftmost and rightmost corresponds to attested languages (Hayes, 1995). 

The two cases where the sides are the same are called default to same side (DTS) and the 

two cases where the sides are different are called default to opposite side (DTO). 

Following is the list of languages with unbounded stress systems based on Hayes (1995) 

and Walker (1997) works given by Khan (2012) that are categorized in line with these 

gross typological characterizations: 

a. Consistently edgemost 

i. Leftmost: Tinrin, Yeletnye 

ii. Rightmost: Uzbek, Yavapai 

b. Default to same side (DTS) 

i.       Leftmost heavy, else leftmost: Amele, Au, Indo-European accent, 

Khalkha  
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Mongolian, Lhasa Tibetan, Lushootseed, Mordwin, Murik, Yana   

 ii.   Rightmost heavy, else rightmost: Aguacatec, Golin, Kelker’s Hindi,                                

Klamath,   Sindhi, Western Cheremis   

c. Default to opposite side (DTO) 

i. Leftmost heavy, else rightmost: Komi Yaz’va, Kwakw’ala 

ii. Rightmost heavy, else leftmost: Chuvash, Classical Arabic, Eastern 

Cheremis, Huasteco, Kuuku-Yaʾu, Selkup         

Hussain (1997) and Baart (1997) acknowledge that very little is known about stress 

patterns of New Indo-Aryan languages that include languages like Punjabi, Hindko, 

Pahari, etc. However, they agree with Masica’s (1991) view that generally stress in these 

languages is assigned on the basis of syllable weight. Due to this, it becomes 

phonologically predictable, thus, Hindko exhibits fixed stress pattern rather than free. The 

lexical stress is taken by the heaviest syllable in a word, as in [bə.Ꞌt̪er] ‘many’ and 

[Ꞌtɑk.rɑ] ‘confrontation’. Lexically/phonemically, stress is not contrastive in Hindko. 

Following data show the nature of stress in Hindko: 

Table 5.2: Hindko a fixed language 

________________________________________________________________________ 

Word   Gloss   Template  Factor 

________________________________________________________________________ 

Ꞌot̪.rɑ   childless  ꞋVVC.CVV  Syllable weight 

mə.Ꞌser   cousin   CV. ꞋCVVC  Syllable weight 

dʒə.Ꞌmɑt̪.rɑ   son-in-law  CV. ꞋCVVC.CVV  Syllable weight 

_______________________________________________________________________ 

The examination of Hindko on rhythmic vs. morphological axis discloses that Hindko is 

rhythmic rather than morphological as the syllable weight and stem are basic in stress 
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assignment while morphological complexities like affixes seem to play no role in stress 

placement as shown below: 

Table 5.3: Hindko a rhythmic language 

________________________________________________________________________ 

Word   Gloss   Template  Stressed syllable 

________________________________________________________________________ 

Ꞌbək.ri.jɑ̃   goats   ꞋCVC.CVV.CVV  Stem 

Ꞌsəɽ. d̪ɑ      burning  ꞋCVC.CVV   Stem 

be. Ꞌkəd̪.rɑ   valueless  CVV. ꞋCVC.CVV  Stem  

________________________________________________________________________ 

Hayes (1995) avows in regard with rhythmic stress and morphological stress schemes that 

these are not demonstrated in unalloyed form. Many of the systems make a blend of the 

two, as a result, establish a mixed type of system. For instance, English makes use of this 

kind of system. This is evident as it uses a rhythmic stress scheme in stems but usually 

morphological stress system for productive affixes. 

In connection with boundedness, Hindko demonstrates unbounded scheme as there is no 

restrictions (inside stem) where stress may fall. It may occur irrespective of any boundary 

or another stress, if the appropriate circumstances are available. For instance, in a 

trisyllabic word, the heaviest syllable is stressed. It implies that the stressed syllable can 

be penult or antepenult or final one. In case, the final syllable is not heavy, the stress 

occurs on penultimate. It implies that the language has the characteristics of unbounded 

‘default to the same side’ (DTS) system. Stress the super heavy syllable as illustrations 

given above show. If all the syllables are equal in weight, stress falls on the penultimate 

as illustrated below: 
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As discussed above, it is proposed that Hindko is a rhythmic language with unbounded 

right headed stress pattern. This discussion also suggests that among unbounded 

languages, Hindko falls in the kind of ‘default from the same side’ with rightmost heavy, 

else rightmost. So far, we discussed word stress, characteristics of stress and determined 

the stress typology of the language, now, we must have an overview of the main theories 

of stress pattern. In order to make available a theoretical footing as an aid for the 

consequent analysis, the following section emphasis on metrification models with a 

special focus on metrical footing with orientation to Hayes’ (1995) work as optimality 

theory stands on the constraints originated by metrical theory. 

5.2 Main Theoretical Models on Stress  

After 1960s, there has been a considerable shift in the investigation of the nature of 

phonological theory. Following is a brief account of the main theoretical models offered 

for the assignment of word stress. 

5.2.1 Initial Suggestions 
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Jones (1978) views that initial suggestion on stress regard it as a specific and individual 

property of words which is unpredictable from phonetics. As a result, it has to be acquired 

independently for each lexical item. A considerable shift in focus took place when 

Chomsky and Halle (1968) launched their famous work called Sound Pattern of English 

(SPE). This offered an analysis based on generative phonology. It makes use of tree 

diagram to place stress. In particular, this theory treats stress as an independent 

possession of separate segments, specifically the vowels. Formally, the placement of 

stress of an input form comes up with the assigning of features [STRESS] to a [+syll] 

element. Thus, this system treated stress as a total asset of the individual segments. 

5.2.2 Metrical Stress Theory 

Metrical Theory (MP) is a subtheory of Generative Phonology which attempts to 

categorize stress and stress rules. MP was a response to Chomsky & Halle's (1968) 

proposal of a linear analysis that stress is segmental.  Liberman (1975), in his doctoral 

dissertation, originated this theory. Other major contributors are Liberman & Prince 

(1977), Halle & Vergnaud (1978), Hayes (1981, 1984, 1995). The core assumption is that 

stress is a relational property, represented by prominence relations between constituent in 

hierarchical structure (Liberman 1975; Liberman & Prince 1977; Hayes (1980). Formally, 

this theory accounts for stress and rhythmic structure in a given language using the 

construction of a set of abstract, hierarchically layered, headed constituents over a given 

domain. The basic component is the syllable or the mora depending on the kind of 

languages. These basic constituents come together to form feet. Each foot is with the head 

that defines the potentially stressed syllable in the domain. Then, one of these heads, 

acknowledged as the one which is expected to take primary stress, and is consequently 

promoted to head of the domain. Inside a phonological lexical item, this is the syllable 
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that bears primary stress while the other heads represent secondary stress or may be 

recognized as stressless. Metrical structure is constructed through a formal algorithm 

which specifies the size of headedness of a foot, how a given word is parsed into feet, and 

how constituents above the feet are built. 

Initially, there were two models in MP to represent stress in relational relative 

prominence. These are tree theory (Liberman & Prince 1977; Hayes 1980, 1984) and grid 

theory (Prince 1983, Selkirk 1984), with the bracketed grid model (Hammond 1984, 

Halle & Vergnaud 1987) combining elements of both. 

5.2.2.1 The Metrical Tree 

The metrical tree captures the hierarchical nature of stress by representing it as a 

hierarchy of binary branching structure as the representation for the word ‘alabaster’ in 

Figure 5.1 illustrates: 

 

Fig. 5.1: Metrical tree for the word ‘alabaster’ 

As stress is relative, hence, a node is strong in case when it is the sister of a weak one. 

The representation in Fig. 5.1 shows that in ‘alabaster’, the first syllable is more 

prominent than the second one, while the third is more prominent than the fourth syllable. 

  word 

  W                  S 

            S    W S    W  

     Al             a     bas ter           
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The nodes above these are themselves in a weak-strong relation that shows the relational 

prominence of the first and third syllables at foot level. 

5.2.2.2 The Metrical Grid 

The grid shows a hierarchical representation of rhythm (Liberman 1975; Liberman & 

Prince 1977; Prince 1983; Selkirk 1984). A succession of columns of grid represents 

elements of different height showing a syllable’s relative prominence. Horizontally, the 

arrangement of grid elements exhibits rhythm that is the best way to read alternations like 

stress clash and stress lapse. Representation below in Figure 5.2 follows the convention of 

Halle and Vergnaud (1987) in marking stress level with asterisks, however, still 

representative of the pure grid model proposed by Prince (1983) and Selkirk (1984 and 

Gordon (2002). Following is an illustration offered by Kenstowicz (1994) that exhibits 

the analysis as described above:  

 

Fig. 5.2: Metrical grid analysis for the word ‘apalˊachicˋola’ 

This illustration in Figure 5.2 shows three stages of prominence. Level 0 exhibits 

asterisks marking all the syllables that can take stress. Level 1 is indicative of foot level 

stress. Level 2 demonstrates lexical level stress. 

2           * 

1 *         *        * 

0 *    *   * *     *   * 

 Apalˋachicˊola 
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5.2.2.3 The Bracketed Metrical Grid 

This bracketed metrical grid model is given by Halle and Vergnaud’s (1987). In this 

representation, stress indication is enriched by bracketing showing stress constituents. 

The bracketed grid representation is as shown in the following Figure 5.3: 

 

Fig. 5.3: Bracketed metrical grid analysis for the word ‘apalˊachicˋola’ 

Figure 5.3 illustrates that line 0 represents syllables which are stress bearing units and are 

grouped pairwise. Brackets on this line resemble the foot boundaries of tree model. Line 1 

carries the heads of line 0 constituents. Line 2 shows the head at word level bearing 

stress. 

As discussed above, these models state the rules or parameters of stress placement. 

Summing up, these approaches suggest that ‘foot’ level is the key in stress assignment. 

Thus, it would be useful to discuss the foot inventory. 

5.2.3 An Inventory  

A vital assumption of metrical theory is that there is a small universal inventory of foot 

types and languages can be accommodated within this inventory. This foot inventory is 

presented by Hayes (1995) which comprises of only three types: iambic (head-final), 

Line 2                 * 

Line1 (*           *           *) 

Line 0 (*    *)   (* *)     (*   *) 

 Apa       lˋachi    cˊola 
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syllabic trochaic (head-initial), and moraic trochaic. These types of foot are discussed in 

the following subsections. 

5.2.3.1 Syllabic Trochees 

The syllabic trochee is illustrated in its canonical, strictly binary form by such languages 

that do not have a syllable weight contrast at all like Pintupi and Warao. The direction of 

metrification is rightward in Pintupi while leftward in Warao. In Pintupi, the primary 

stress will fall on the initial syllable while secondary on odd numbered syllable but not 

the final in the forms with an odd numbered of syllables. Hayes (1995) accounts for this 

type of pattern by suggesting the syllabic trochee as shown in (1) below: 

(1) 

    

This indicates that a well-formed syllabic trochee consists of two syllables, regardless of 

their internal structures. Hayes (1995) proposes rightward construction of these feet 

which are headed left. Nevertheless, it will attain the iterative stress but not the primary 

one. To differentiate the primary stress from secondary stress, Hayes (1995) proposes an 

additional step of metrical structure called “word layer”. This marks the use of a 

parametric law that would form an unbounded component over the “existing structure” 

and stipulates the noticeable flank of that constituent. Hayes (1995) declares this the End 

Rule. 

(2) End Rule (Left/Right) 

i. Generate a fresh metrical constituent of maximum size over the topmost of the current 

structure. 
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ii. Assign the grid mark establishing the head of this constituent in the (leftmost / 

rightmost) available position. 

The expression “available position” is driven by a constraint on the well-formedness of 

metrical structure, to wit the Continuous Column Constraint. 

(3) Continuous Column Constraint 

According to Hayes (1995:34), it asserts that a grid which contains a column with a mark 

on layer n + 1 and having no mark on layer n is ill-formed. It suggests that phonological 

rules are impassable when they will form such a configuration. 

The syllabic trochee incorporates three parametric setting of Halle and Vergnaud (1987): 

[ + HT, + BND, and Left-headed]. 

No alike rule is required in Halle and Vergnaud’s model. The identical parameters used to 

define the form of the foot as well as the form of the higher constituent. In Pintupi Line 1 

parameter setting is [+ HT, - BND, and Left-headed]. 

Hence, Hayes asserts that the rules to achieve the anticipated Pintupi stress system are as 

stated below: 

(4) 

 a. Foot Construction A word to be parsed into syllabic trochee leftward 

 b. Word Layer Construction End Rule Left 

The illustration given below shows the working of these rules. 

(5) 
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5.2.3.2  Iambs 

Hayes (1995) introduces iamb as a foot type with reference to Greek language. Stress is 

assigned to the final or the penult, whichever is heavy. In case of a tie, the final is 

stressed. In a situation, where both syllables are light, then the one that is separated from 

the first preceding heavy syllable or (in case there is no heavy syllable) from the start of 

the form by an odd number of syllable is stressed. He considers the iamb, stated below, as 

the foot type most appropriate one for such stress system. 

(6) 

     
  

Hayes (1989) proposed the metrical structure rule for Greek as given in (7) below: 

(7) 

 a. Foot Construction  Words must be parsed into iambs rightwards. 

 b. Word Layer Construction  End Rule Right 
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The illustration given in (8) shows how these rules work. 

(8)  

   

5.2.3.3 Moraic Trochees 

The moraic trochee captures the idea that a heavy syllable is quantitatively and metrically 

equals to two light syllables (Allen 1973; Prince 1983). Hayes (1995) introduces this type 

of foot for explaining the stress system of Cairene Arabic language, which has a 

distinctively complex pattern. The stress algorithm of Cairene Arabic is as: 

i. In case, the final syllable is super heavy then stress falls on it.  

ii. When the last syllable is not super heavy, then a heavy penultimate takes the 

stress. 

iii. Or, stress is taken by the penultimate or antepenultimate, whichever is 

detached by an even number of syllable from the nearest preceding heavy 

syllable, in case there is none, then from the start of words. 

Obviously, the stress algorithm given above suggests the common two binary syllable 

weight distinction of light vs other syllables in word-internal position and super heavy vs 

other syllables in word-final position. In order to uphold this asymmetry, Hayes proposed 

some kind of the last segment extrametricality. 
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Hayes (1981) established the scheme of extrametricality as a means of making things 

easier and rationalizing the foot inventory. A rule of extrametricality states a specific 

prosodic entity is imperceptible to the rules of stress computation. Such a rule is 

graphically represented with angled brackets ˂ ˃.  However, to regulate these rules as 

much as probable, he advocates the limitations labelled as constituency, peripherality, 

edge markedness and non-exhaustivity. Constituency requires that only constituents like a 

phoneme or syllable or foot can acquire extrametricality. Peripherality imposes the 

condition that a constituent can be treated as extrametrical only when it occurs at the 

designated edge of the relevant domain. Edge markedness shows that the unmarked edge 

for the application of extrametricality is the right one. Non-haustivity clarifies that the 

rule is blocked on rendering the whole domain of the stress rules as extrametrical.  

To account for the attested facts in Cairene Arabic, Hayes suggests final consonant 

extrametricality. This makes CVCs light, therefore become stressless, while maintaining 

the heaviness of last CVVCs and CVCCs, and accordingly having them stressed. The 

conflict amid even and odd numbered arrangements of light syllables that intervene 

between the antepenultimate or penultimate and the first preceding heavy syllable or the 

beginning of word is concerned, Hayes suggests parsing syllables into moraic trochees 

going rightwards from the start of the word. This kind of foot is as: 

(9) 
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This foot type consists of two moras, and only two, contributed either by two light 

syllables or by a single heavy syllable. Thus, to account for the stress pattern of Cairene 

Arabic, Hayes states the following rules: 

(10)  

 

 

The illustrations in (11) show how these rules derive stress in Cairene Arabic: 

(11) 

  

Summarily, Hayes projected this restricted foot inventory to determine the very primitives 

of the procedure of iterative bounded footing. Actually, this attempt make simpler the 

total method of stress placement in some languages, but unbounded quantity sensitive 

languages behave differently. Hayes (1995) postulates that such languages assign the 
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stress to the most dominant syllables in words. Such syllables are characterized on grids 

with respect to their weight. Hayes quotes Kelkar (1968), which demonstrates that stress 

in Hindi depends on three phonological weights. These are super heavy (CVVC, CVCC), 

heavy (CVV, CVC) and light (CV). Kelkar’s work unveil that stress is assigned to the 

heaviest syllable, and in case of a tie, the rightmost non-final syllable is stressed. The 

whole schematics of Hindi are stated below: 

  

The following derivations show the representation of the rules given above: 

 Prominence Hierarchy: /=/ ˃ /—/ ˃ /ᴗ/ 

Simply, it reveals that the super heavy syllables take stress in words.  

(12) 

  

In case the syllables carry equal weight, rightmost heavy syllable takes the stress. 
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(13) 

 

  

This rule governed literature recommends two dissimilar stress analysis designs for 

bounded and unbounded languages. However, OT is a constraint based theory, places 

emphasis on that the constraints are universal, but their ranking is language specific. 

5.2.4 Optimality Theory 

Phonological investigations reached a turning point in the early 1990s with the 

introduction of OT by Prince and Smolensky (1993). This approach goes much further 

than the theories of phonological investigations prevailing in 1970s and 1980s. 

This work presents the analysis of lexical stress pattern in Hindko in the framework of 

OT (Prince & Smolensky, 1993, 2004; McCarthy & Prince, 1993; recent overviews of 

this approach are available in Kager, 1999; McCarthy, 2001). OT varies from the 

generative approaches not only in having a non-derivational approach but also in relating 

input with the potential output possibilities. These output forms are assessed against a set 

of hierarchical constraints in a parallel manner. It is contrastive to rule-based serial 

frameworks that may harvest intermediary phases of the derivation before reaching the 
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actual output form. The OT analysis via hierarchical constraints for a given language 

stipulates the best candidate that is to surface is with minimal violation of these 

constraints. These OT based ranked constraints are given in detail in the relevant unit.  

Here, we discussed both the rule-oriented and constraint oriented theoretical approaches 

suggested to assign of word stress. As it has been clarified in Chapter 1, this work 

approves OT framework for the analysis of lexical stress pattern of Hindko. Prior to 

presenting this analysis, a detailed description of monomorphemic words in Hindko is 

offered in the following section. 

5.3 Stress Assignment in Hindko Roots 

As this part of the work offers the stress system of Hindko monomorphemic words that 

follows by discussion of constraints needed to explain these patterns, hence, this will be 

useful to determine both minimum and maximum number of syllables which can be 

found in monomorphemic words and syllable weight as well. 

As mentioned in Chapter 4, Hindko licenses light, heavy and super heavy syllables. The 

light syllables are restricted to polysyllabic words only because these cannot constitute a 

word independently. This implies that the minimal requirement for a word is at least two 

moras which may be either (VV) as in [nɑ] ‘take bath’ or (VC) as in [bəd̪] ‘extra’. The 

maximum number of moras in a word can be three (VVC, VCC) as in [od] ‘roof 

alignment’ and [t̪ʰɪnd̪] ‘grease’. Hindko monomorphemic words can have minimally one 

syllable and maximally four as the illustrations given below exhibit: 
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5.3.1 Syllable Weight and Stress Assignment 

Before discussing syllable weight, let us have an idea of possible Hindko syllable 

templates as these would be helpful in identifying syllable weights. As discussed in 

Chapter 4, Hindko has ten possible syllable types. The possible syllable templates of 

Hindko are as shown in Table 5.7 below: 

Table 5.7: Possible syllable templates in Hindko 

________________________________________________________________________ 

Syllable Template   Lexeme   Gloss    

________________________________________________________________________ 

VV    e    this 

VC    ʊtʰ    get up 

VVC    ɑr    reminder 

CV.    bə.xil     jealous 

CVV    bɑi    support 

CVC    rəd̪    useless 

CVCC    tʃənd    sudden pain 

CCVC    t̪lɑ    pond 

CCVC    prət̪    change side 

CCVVC   bror    spread over 

________________________________________________________________________ 

These possible syllable types show that that open syllable ending with a short vowel do 

not occur word finally which shows that light syllables cannot constitute a word 

independently. Further, these templates divulge that complex onsets and codas are 

allowed in Hindko. As clarified in Chapter 4, there are certain restrictions on these 

combinations in onset as well as coda. The first one is that the SSP requires onset 

consonants to rise and coda segments to decrease in in sonority. Moreover, the minimal 
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sonority distance at onset position is 2 while at coda position 1. Additionally, these 

complex combinations can have maximum two consonants that are bound to have a 

certain type of combinations. Complex onsets are limited to obstruent-liquid combination 

while codas are restricted to nasal-stop possibility. In moraic terms, the rhyme takes 

minimally one mora and maximally three moras. As shown in Chapter 3, Hindko is 

sensitive to vowel length; consequently, the status of long vowels as well as diphthongs 

differs from short vowels. One way to capture this is to describe the difference in respect 

of abstract moras. Lehiste (1970) considers a mora as representing a timing unit that 

equals a short vowel. Hence, short vowels are monomoraic whereas long vowels and 

diphthongs are bi-moraic. Moreover, the coda consonants also carry weight and they are 

monomoraic. As far as the stress placement is concerned, it depends on moraic count. In 

super heavy syllables in Hindko, the final fragment is permanently a consonant. 

According to Hayes (1995), the stress is taken by the final syllable if it is tri-moraic. The 

illustrations given under complement his idea: 

Table 5.8: Final tri-moraic syllables in Hindko 

________________________________________________________________________ 

Syllabification   Gloss    Template/moraic count 

________________________________________________________________________ 

bəɽ.d̪uk   wasp    CVC. ꞋCVVC 

tʃər.d̪ɑm   abolition   CVC. ꞋCVVC 

gɑ.vɑl    shepherd   CVV. ꞋCVVC  

ɑ̃.d̪er    no justice   VV. ꞋCVVC 

________________________________________________________________________ 

The examples given above in Table 5.8 illustrate that the last syllable is stressed. For this, 

it should have three moras. As the last syllables in these examples have a long vowel that 

is equivalent to two moras and the last consonant segment in coda has one mora which 
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makes these tri-moraic syllables. In case not being so, the stress would be assigned to 

penult which is not indorsed in Hindko. 

Briefly, the description of syllable weight in terms of the respective templates is as: 

Table 5.9: Summary of syllable weight and possible templates 

________________________________________________________________________

Syllable Weight Possible templates        Remarks 

________________________________________________________________________

Monomoraic  CV          Restricted to polysyllabic words  

Bi-moraic  VC, CVC, CCVCC, CVV, VV    Close and open syllables 

Tri-moraic  VCC, CVCC, VVC, CVVC      Close syllables only 

________________________________________________________________________

     

The next sub-section presents the analysis of stress in Hindko monomorphemic words 

along with all these possibilities. 

5.3.2 Hindko Monomorphemic Words and Stress Placement 

As shown above, Hindko monomorphemic words range from 1 to 4 syllables. Thus, the 

description of stress assignment is given under the headings monosyllabic, di-syllabic, tri-

syllabic and tetra-syllabic words. 

5.3.2.1 Monosyllabic Words and Lexical Stress 

All the monosyllabic words are stressed in Hindko as shown below: 

Table 5.10: Monosyllabic words and stress pattern 

_________________________________________________________ 

Lexeme  Gloss   Template 

_________________________________________________________ 

Ꞌɑ   come   ꞋVV 

Ꞌɑx   say   ꞋVVC 

Ꞌɪt   brick   ꞋVC 

Ꞌsoe   a vegetable  ꞋCVV 

Ꞌgru   scratch   ꞋCCVV 

Ꞌdʒət̪   long hairs  ꞋCVC 

Ꞌd̪ənd̪   tooth   ꞋCVCC 

Ꞌsev   apple   ꞋCVVC 

Ꞌprɑr   last year  ꞋCCVVC 

___________________________________________________ 
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The data given above in Table 5.10 demonstrate that all the monosyllabic content words 

are stressed, though their templates are different from each other. We can conclude that 

monosyllabic lexical item tolerate both open and close syllable. In connection with 

weight, both heavy and super heavy syllables are permitted while light syllables (CV) are 

disallowed as Hindko does not tolerate ending a word with a light syllable. 

5.3.2.2 Bi-syllabic Words and Lexical Stress  

Hindko bi-syllabic monomorphemic words form the following combinatorial 

possibilities: 

a. Heavy and super heavy  

b. Super heavy and heavy  

c. Heavy and heavy  

d. Super heavy and super heavy  

e. Light and super heavy 

The data for all these five combinations are given under the relevant headings. 

(a) Heavy (CVV, CVC) and super heavy (CVVC) 

Table 5.11: Heavy + super heavy Hindko words 

_________________________________________________________ 

Lexeme  Gloss   Template 

_________________________________________________________ 

ɦɑ. Ꞌɽik   seed   CVV. ꞋCVVC 

t̪ɑ. Ꞌrix   history   CVV. ꞋCVVC 

kət. Ꞌrot  small goat  CVC. ꞋCVVC 

pəg. Ꞌjɑɽ  dog   CVC. ꞋCVVC 

_________________________________________________________ 

(b) Super heavy + heavy bi-syllabic words in Hindko 

Table 5.12: Super heavy + heavy Hindko words 

_________________________________________________________ 

Lexeme  Gloss   Template 

_________________________________________________________ 
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Ꞌkot̪ʰ. rɑ        dirty   ꞋCVVC.CVV 

Ꞌdʒɑm.nũ  a fruit   ꞋCVVC.CVV 

Ꞌsəndʒ.li  a fruit   ꞋCVCC.CVV 

Ꞌbəndʒ.li  flute   ꞋCVCC.CVV 

_________________________________________________________ 

 (c) Heavy + heavy bi-syllabic words in Hindko 

Table 5.13: Heavy + heavy Hindko words 

_________________________________________________________ 

Lexeme  Gloss   Template 

_________________________________________________________ 

Ꞌsɑ.vɑ   green   ꞋCVV.CVV 

Ꞌdɑ.dɑ   strong   ꞋCVV.CVV 

Ꞌbəs.t̪ɑ   bag   ꞋCVC.CVV 

Ꞌpət̪.rɑ   stun   ꞋCVC.CVV 

Ꞌd̪ʊr.gət̪  bad condition  ꞋCVC.CVC 

Ꞌbər.kət̪   enrichment  ꞋCVC.CVC  

 ___________________________________________________________ 

(d) Super heavy + super heavy bi-syllabic words in Hindko 

Table 5.14: Super heavy + super heavy Hindko words 

____________________________________________________________ 

Lexeme  Gloss   Template 

____________________________________________________________ 

Ꞌæt̪.vɑr   Sunday  ꞋVVC.CVVC 

Ꞌsom.vɑr  Monday  ꞋCVVC.CVVC 

Ꞌmɑl. t̪ɽoɽ  big hammer  ꞋCVVC.CCVVC 

Ꞌkɑl. tʃit  a kind of sparrow ꞋCVVC.CVVC  

 ____________________________________________________________ 

(e) Light + super heavy bi-syllabic words in Hindko 

Table 5.15: Light + super heavy Hindko words  

____________________________________________________________ 

Lexeme  Gloss   Template 

____________________________________________________________ 

bə. Ꞌxɑr   fever   CV. ꞋCVVC  

bə. Ꞌmɑr  sick   CV. ꞋCVVC 

pə. Ꞌkɑr   call   CV. ꞋCVVC 

lə. Ꞌt̪ɑɽ   press   CV. ꞋCVVC 

____________________________________________________________ 

Tables 5.11-15 display Hindko bi-syllabic words. From the perspective of weight, 

minimal syllable is monomoraic and the maximal is tri-moraic. Tables 5.11-12 express 

that one of the syllables is super heavy which is prominent and gets stressed. But this 
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cannot be generalized for all the bi-syllabic entities because Table 5.13 unveils that both 

the syllables are heavy while 5.14 divulges that both the syllables are super heavy. In both 

the cases, the stress is placed on the first one on account of extrametricality (Hayes, 

1995). Hindko data reveals that the final mora of the word (or last mora of last syllable) is 

extrametrical, when the syllable weight ties. As the application of extrametricality makes 

the final syllable lose one mora, as a result, the penult becomes heavier of the two; hence, 

stress is placed on it. Now, it can be generalized for bi-syllabic words that the stress falls 

on the rightmost heavy syllable.  

5.3.2.3 Tri-syllabic Words and Lexical Stress 

Tri-syllabic root words in Hindko have the following combinations in terms of weight: 

a. Super heavy +  heavy  +  heavy syllables 

b. Heavy  +   super heavy  +  heavy syllables 

c. Heavy  +  heavy  +   super heavy syllables 

d. Heavy +  heavy  +   heavy syllables 

These possibilities are illustrated below one by one: 

(a) Super heavy + heavy + heavy trisyllabic Hindko words 

Table 5.16: Super heavy + heavy + heavy Hindko words 

________________________________________________________________________ 

Lexeme   Gloss    Template 

________________________________________________________________________ 

Ꞌkɑl.si.ri   woman    ꞋCVVC.CVV.CVV 

Ꞌbɑl.tʃɑ.rɑ   a hair decease     ꞋCVVC.CVV.CVV 

Ꞌd̪ɑl.d̪əl.jɑ   living to survive  ꞋCVVC.CVC.CVV 

Ꞌnɑn.nəf.kɑ   living expenditure  ꞋCVVC.CVC.CVV 

Ꞌrob.kɑ.ri   inquiry    ꞋCVVC.CVC.CVV 

_______________________________________________________________________ 

(b) Heavy + super heavy + heavy trisyllabic Hindko words 

Table 5.17: Heavy + super heavy + heavy Hindko words 

________________________________________________________________________ 
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Lexeme   Gloss    Template 

________________________________________________________________________ 

kɑ.Ꞌbut̪.ri   woman    CVV.ꞋCVVC.CVV 

bɑ.Ꞌtʃõŋ.ɽɑ   kid    CVV.ꞋCVVC.CVV 

tʃɑ.Ꞌbut̪.rɑ   sitting place   CVV.ꞋCVVC.CVV 

dʒɑ̃.Ꞌmɑ̃d̪.ru   by birth   CVV.ꞋCVVC.CVV 

bɑ.Ꞌlõŋ.ɽɑ   cattish eyes   CVV.ꞋCVVC.CVV 

________________________________________________________________________ 

(c) Heavy + heavy + super heavy trisyllabic Hindko words 

Table 5.18: Heavy + heavy + super heavy Hindko words 

________________________________________________________________________ 

Lexeme   Gloss    Template 

________________________________________________________________________ 

be.vɑ.Ꞌkuf   fool    CVV.CVV.ꞋCVVC 

bɑ.vɑ.Ꞌsir   piles    CVV.CVV.ꞋCVVC 

sət̪.jɑ.Ꞌnɑs   highly damaged  CVC.CVV.ꞋCVVC 

t̪ɑ.ɽəm.Ꞌtʃuɽ   snow remover   CVV.CVC.ꞋCVVC 

tʃo.ki.Ꞌd̪ɑr   village protector  CVV.CVV.ꞋCVVC 

________________________________________________________________________ 

(d) Heavy + heavy + heavy trisyllabic Hindko words 

Table 5.19: Heavy + heavy + heavy Hindko words 

________________________________________________________________________ 

Lexeme   Gloss     Template 

_______________________________________________________________________ 

ɦəd̪.Ꞌvɑ̃.nɑ̃   water-melon    CVC.ꞋCVV.CVV  

kək.Ꞌɽo.lɑ    cucumber    CVC.ꞋCVV.CVV 

ɦəl.Ꞌmʊn.di   ploughing case   CVC.ꞋCVC.CVV  

tʃɑ.Ꞌli.vɑ̃.   prayer after forty days of death CVV.ꞋCVV.CVV  

bɑ.Ꞌkɑ.rɑ   contagion    CVV.ꞋCVV.CVV 

ɑ.Ꞌlu.tʃɑ   plum     VV.ꞋCVV.CVV 

________________________________________________________________________ 

The final syllable could only be stressed if it is super heavy (Hayes, 1995). For such a 

combination, by applying extrametricality like di-syllabic words when there is a tie in 

terms of weight, the penult takes the stress which is the rightmost. 

5.3.2.4 Tetra-syllabic Words and Lexical Stress 

Tetra-syllabic root words in Hindko have only one combination in terms of weight as 

only bi-moraic syllables combine to form a word as illustrated below: 

Table 5.20: Heavy + heavy + heavy + heavy Hindko words 
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________________________________________________________________________ 

Lexeme   Gloss    Template 

________________________________________________________________________ 

su.rəm.Ꞌgən.dɑ   a wild plant   CVV.CVC.ꞋCVC.CVV  

tʃo.tʃɑ.Ꞌrɪn.dɑ     a vegetable   CVV.CVV.ꞋCVC.CVV 

səp.sɑ.Ꞌlɪ.̃dɑ      small snake   CVV.CVV.ꞋCVV.CVV 

fɑ.rɑ.Ꞌʃi.ʃi   pear    CVV.CVV.ꞋCVV.CVV 

ɑ.t̪əʃ.Ꞌfɑ.ʃɑ̃   volcano   VV.CVC.ꞋCVV.CVV 

ʃo.tər.Ꞌki.nɑ̃   jealousy of a camel  CVV.CVC.ꞋCVV.CVV 

________________________________________________________________________ 

The illustrations given above in Table 5.20 demonstrate that only bi-moraic syllables 

combine to form monomorphemic tetra-syllabic Hindko words. In the absence of any tri-

moraic syllable in these words, there is a tie in respect of the weight, consequently, the 

final mora becomes extrametrical and penult receives stress.  

This examination of root words in Hindko leads us to derive the following rules to place 

lexical stress: 

i. Assign stress to the super heavy syllable if available in the word. 

ii. Last syllable receives stress only when it is super heavy. 

iii. In case of a tie in terms of weight, whether di-syllabic or tri-syllabic word,  

the stress falls on penult (rightmost). 

iv. If there is a tie in terms of moraic count then the last mora in words is 

extrametrical. 

As the generalizations stated above exhibit an intricate type of interaction, thus, it would 

be better to have a view of these in order of their increasing complexity (simple to 

complex). 

5.3.3 Hindko Lexical Stress Pattern Generalizations 

(a) Place the stress on the super heavy (tri-moraic) syllable, if available in the root 
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In Hindko, the stress assignment becomes easy when there is a difference of weight 

among syllable (light, heavy, super heavy). If there is only one tri-moraic syllable in the 

word then the stress is taken by it. The data given in Table 5.21 demonstrate this fact: 

Table 5.21: Stress placement in words with only one super heavy syllable 

________________________________________________________________________ 

Lexeme    Gloss    Template 

________________________________________________________________________ 

a. Ꞌkot̪ʰ. rɑ         dirty    ꞋCVVC.CVV 

b. ɦɑ. Ꞌɽik    seed    CVV. ꞋCVVC 

c. bə. Ꞌxɑr    fever    CV. ꞋCVVC 

d. Ꞌkɑl.si.ri   woman    ꞋCVVC.CVV.CVV 

e. tʃɑ.Ꞌbut̪.rɑ   sitting place   CVV.ꞋCVVC.CVV 

f. sət̪.jɑ.Ꞌnɑs   highly damaged  CVC.CVV.ꞋCVVC 

________________________________________________________________________ 

All the examples in Table 5.21 demonstrate the fact that if the words contain only one 

super heavy, whether bi-syllabic or tri-syllabic, then the stress is assigned to it. The 

illustrations (a-c) are bi-syllabic while (d-e) are tri-syllabic. The example (c) is different 

from the rest of the illustrations in terms of weight for di-syllabic words as the first 

syllable is light. However, it is dealt with the same yardstick as the super heavy obtains 

the stress. As the stress is assigned on the basis of weight, hence, it can be on the penult 

or the last syllable as shown by the examples (a-b) respectively in disyllabic words. In 

trisyllabic words, the antepenult, penult or final syllables can bear stress as the 

illustrations (d-f) exhibit respectively. The final syllable receives stress being super 

heavy. 

(b) Stress the penult when there is a tie in syllable weight  

Hindko disyllabic monomorphemic words are found with combinations like heavy + 

heavy and super heavy + super heavy which suggest a tie in terms of syllable weight. In 

such cases, the penultimate syllable bears the stress as exemplified in Table 5.22:  

Table 5.22: In case of a tie, penult is stressed 

________________________________________________________________________ 
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Lexeme   Gloss    Template 

________________________________________________________________________ 

a. Ꞌoɤ. rɑ    soup of rice   ꞋCVV.CV˂ V ˃ 

b. Ꞌdo.rɑ    deaf    ꞋCVV.CV˂ V ˃ 

c. Ꞌdəs.t̪ɑ    hook    ꞋCVC.CV˂ V ˃ 

d. Ꞌd̪ʊr.gət̪   bad condition   ꞋCVC.CV˂ C ˃ 

e. Ꞌsom.vɑr   Monday   ꞋCVVC.CVV˂ C ˃ 

f. Ꞌmɑl. t̪ɽoɽ   big hammer   ꞋCVVC.CCVV˂ C ˃ 

g. Ꞌkɑl. tʃit   a kind of sparrow  ꞋCVVC.CVV˂ C ˃ 

________________________________________________________________________  

As can be seen in Table 5.22, the penult is stressed when there is a tie either in shape of 

two bi-moraic syllables as illustrated by (a-d) or tri-moraic as demonstrated by (e-g). The 

same is true to tri-moraic and tetra-moraic in terms of stress behavior. These words also 

stress the penult as disyllabic words when all the constituent syllables are heavy. This fact 

is indicated by the illustrations given below: 

Table 5.23: In case all the syllables are heavy, stress the penult 

________________________________________________________________________ 

Lexeme   Gloss    Template 

________________________________________________________________________

a.   ɦəd̪.Ꞌvɑ̃.nɑ̃   water-melon   CVC.ꞋCVV.CV˂ V ˃  

b.   tʃɑ.Ꞌli.vɑ̃.   a prayer ceremony  CVV.ꞋCVV.CV˂ V ˃ 

c.   ɑ.Ꞌlu.tʃɑ   plum    VV.ꞋCVV.CV˂ V ˃ 

d.   su.rəm.Ꞌgən.dɑ  a wild plant   CVV.CVC.ꞋCVC.CV˂ V ˃ 

e.   tʃo.tʃɑ.Ꞌrɪn.dɑ    a vegetable   CVV.CVV.ꞋCVC.CV˂ V ˃ 

f.   səp.sɑ.Ꞌlɪ.̃dɑ     small snake   CVV.CVV.ꞋCVV.CV˂ V ˃ 

________________________________________________________________________ 

(c) Extrametricality 

As can be seen in Tables 5.22-23, extrametricality is requisite once there is a tie in terms 

of syllable weight. Thus, in order to count the relative syllable weight, it is essentially to 

be applied. Otherwise, it would contradict the preceding rules as shown in Table 5.24: 

Table 5.24: Extrametricality requirement 

________________________________________________________________________ 

Lexeme  Gloss    Template 

________________________________________________________________________ 

a. Ꞌsɑ.vɑ   green    ꞋCVV.CV ˂ V ˃ 

b. Ꞌpət̪.rɑ   blade    ꞋCVC.CV ˂ V ˃ 

c. Ꞌsom.vɑr  Monday   ꞋCVVC.CVV ˂ C ˃ 
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d. Ꞌkɑl. tʃit  a kind of sparrow  ꞋCVVC.CVV ˂ C ˃ 

e. kək.Ꞌɽo.lɑ   cucumber   CVC.ꞋCVV.CV ˂ V ˃ 

f. ɦəl.Ꞌmʊn.di  ploughing case  CVC.ꞋCVC.CV ˂ V ˃ 

g. fɑ.rɑ.Ꞌʃi.ʃi  pear    CVV.CVV.ꞋCVV.CV ˂ V ˃ 

h. ɑ.t̪əʃ.Ꞌfɑ.ʃɑ̃  volcano   VV.CVC.ꞋCVV.CV ˂ V ˃ 

________________________________________________________________________ 

All these illustrations in Table 5.24 reveal that the penult receives stress, but if we 

examine these on the basis of syllable weight without applying extrametricality then the 

final syllables should be stressed as the rightmost heaviest syllable is to be stressed. But 

by deleting the final mora, the penult becomes heavier in terms of relative syllable 

weight. This enables us to reach a simpler pattern of stress in Hindko as the following 

statement shows. 

 The rightmost heaviest syllable is assigned stress which may be bi-moraic or tri-

moraic in a word. 

Nonetheless, the condition of extrametricality applies only when there is a tie in syllable 

weight as shown below: 

Table 5.25: Stress the heaviest syllable 

________________________________________________________________________ 

Lexeme  Gloss    Template 

________________________________________________________________________ 

a. ɦɑ. Ꞌɽik   seed    CVV. ꞋCVVC 

b. sət̪.jɑ.Ꞌnɑs  highly damaged  CVC.CVV.ꞋCVVC 

c. Ꞌæt̪.bɑr   trust    ꞋVVC. CVV ˂ C ˃ 

d. kək.Ꞌɽo.lɑ   cucumber   CVC.ꞋCVV.CV ˂ V ˃ 

e. fɑ.rɑ.Ꞌʃi.ʃi  pear    CVV.CVV.ꞋCVV.CV ˂ V ˃ 

________________________________________________________________________ 

The illustrations (a-b) above in Table 5.25 show stress placement on the heaviest syllable 

in the words which are the final one and the only super heavy syllables. But the 

illustrations (c-e) cannot be treated with the same rule as there exists a tie among syllables 

that requires relative syllable weight. Thus, in order to count this, the application of 

extrametricality is needed that deletes the final mora for stress purpose. Consequently, the 



 

215 

 

rightmost heaviest (penult) receives stress rather than the final syllable for losing the final 

mora as in the example (c) where the super heavy syllable turns into a heavy one and in 

(d-e) the heavy syllables become light. Now, the simpler view of overall generalizations 

is as: 

 In case, there is only one super heavy syllable in a root, the stress falls on it. 

 If the last syllable is not tri-moraic, then the bi-moraic nearest (penultimate) to 

the last syllable takes the stress. Simply, it specifies that in bisyllabic words, if 

the last syllable is not super heavy, the penultimate takes the stress. In tri-

syllabic words, if the last syllable is not super heavy, then the penult is 

preferred to receive stress. 

 In case, all the syllables are heavy in poly-syllabic words, the stress is placed 

on the penultimate syllable. 

 In case of a tie in terms of weight between syllables, then the final mora of the 

word becomes extrametrical. 

5.3.4 Extrametricality and Gemination  

There is a coordination between extrametricality and gemination rule in Hindko. As 

discussed in Chapter 4, Hindko exhibits gemination word finally in monosyllabic and 

intervocalically in di-syllabic words. In accordance with maximum onset principal 

(MOP), the intervocalic consonant should capture the onset position of the following 

vowel. For doing so, the preceding syllable becomes light and the stress is assigned to the 

following heavy syllable. But this is not acceptable to the Hindko native speaker. For 

avoiding this, Hindko speakers ambisyllabify the intervocalic geminate consonant. 

Consequently, both the syllables turn out to be heavy as the following vowel is either 

always long or short with a consonant. Without extrametricality, the rightmost heaviest 
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syllable (the final one) is to bear the stress but again this is rejected by them. This also 

suggests that extrametricality is essential to stress the penult. The data given below 

illustrates the stress assignment in words with intervocalic gemination: 

Table 5.26: Intervocalic gemination and stress assignment 

________________________________________________________________________ 

Lexeme  Gloss    Template 

________________________________________________________________________ 

a. Ꞌbət.tɑ   stone    ꞋCVC.CV ˂ V ˃  

b. Ꞌsɪk.kɑ    coin    ꞋCVC.CV ˂ V ˃ 

c. Ꞌgʊd̪.d̪ɑ  base of a seed carrier  ꞋCVC.CV ˂ V ˃ 

d. Ꞌbət̪. t̪ər   suitable to sow  ꞋCVC.CV ˂ C ˃ 

e. Ꞌgɪl.ləɽ    tonsil    ꞋCVC.CV ˂ C ˃ 

f. Ꞌsʊs.sər   ash    ꞋCVC.CV ˂ C ˃ 

g. Ꞌgɪtʰ.tʰɑ  small    ꞋCVC.CV ˂ V ˃ 

h. Ꞌt̪ət̪.t̪ɑ   hot    ꞋCVC.CV ˂ V ˃ 

________________________________________________________________________ 

Data in Table 5.26 illustrate that intervocalic gemination in monomorphemic words as in 

(a-f) ensures that the syllable bearing stress is heavy as well as close. As discussed in 

Chapter 4, the stem final gemination in monosyllabic words also behaves like intervocalic 

gemination when a vowel is suffixed. The stress pattern is also the same as shown by the 

example (g-e); the stem is stressed.  

Summing up, Hindko assigns stress on the basis of syllable weight. There are three sorts 

of weight: super heavy, heavy and light. In the event of tie in syllable weight, 

extrametricality comes to play an important role. Consequently, the stress is given to the 

penult. The data presented and discussed above can be summed up as: 

 Hindko is a quantity-sensitive, rhythmic unbounded language. 

 Tri-moraic syllable wins the stress. 

 In case of tie, whether bi-moraic or tri-moraic, the penultimate appears as the 

winner. 
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 Last mora of the word turn out to be extrametrical in case of a tie with respect to 

syllable weight:  

 

5.4 An Experiment of Stress Placement by Native Speakers 

A small level experiment was carried out to seek the answer to the following question: 

 What stress pattern is used by Hindko speakers in di-syllabic, tri-syllabic and tetra 

syllabic words? 

In order to conduct this experiment, a list of Hindko words was prepared with 

syllabification written in Urdu script. Participants were given words and asked to 

underline the more prominent or relatively louder syllable in the words by pronouncing 

them thrice. The participants were the same who participated for the acoustic study of 

consonants and vowels (Chapter 2 and 3). A brief session of instructions was held to 

ensure what and how to do this activity. They were explained with the examples of 

English words jealous [Ꞌdʒel.əs] and commute [kə.Ꞌmju:t]. The list of words is as follows: 

Table 5.27: List of words for locating stress pattern 

________________________________________________________________________ 

Word     Syllabification 

________________________________________________________________________ 

t̪ɑrix     t̪ɑ.rix 

səndʒ. li    səndʒ. li 

sɑvɑ     sɑ.vɑ 

æt̪vɑr     æt̪.vɑr   

bəmɑr     bə.mɑr 

kɑlsiri     kɑl.si.ri 

tʃɑbut̪rɑ     tʃɑ.but̪.rɑ  

bɑvɑsir     bɑ.vɑ.sir  

kəkɽolɑ     kək.ɽo.lɑ  

səpsɑlɪd̃ɑ      səp.sɑ.lɪ.̃dɑ     

dəst̪ɑ     dəs.t̪ɑ 

sɪkkɑ     sɪk.kɑ 

________________________________________________________________________ 
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The results are stated below in the form of percentage considering the accuracy of 

responses. 

Table 5.28: Results of the experiment 

____________________________________________________________________ 

No. of participant No. Tokens  Accuracy % 

_____________________________________________________________________ 

1   36   85% 

2   36   90% 

3   36   80% 

4   36   80% 

5   36   95% 

6   36   85% 

7   36   80% 

8   36   90% 

9   36   90% 

10   36   80% 

________________________________________________________________ 

Interestingly, the results of this small level experiment conform to the patterns that 

emerged out of the analysis given above as overwhelming majority (none is less than 

80%) of the responses reveal the following patterns: 

 Hindko native speakers stress the heaviest syllable in the word. 

 In the event of tie, they prefer to stress the penult. 

5.5 An Optimality-Theoretic Analysis of Hindko Stress Pattern Findings 

In 1970s and 1980s, there was a large amount of work on stress systems of different 

languages in the framework of metrical phonology. Oyebade (1998) asserts that a lot of 

the intuitions obtained from these works were included in the framework of Optimality 

Theory. Actually, the OT analysis is a constraint based one which can be understood on 

the basis of metrification. Before presenting the analysis of Hindko stress pattern 

findings, it is useful to have a view of OT framework for a better understanding of the 

subsequent analysis. 
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5.5.1 Universal Stress Constraint 

5.5.1.1 Rhythm Centered Constraints 

Rhythm is a strong cross-linguistic preference in stress languages. In metrication terms, 

rhythm is a regular alternation of strong and weak syllables. Such alternating patterns are 

put together into rhythmic units that are commonly known as feet. 

The basic rhythmic obligation is that feet must be binary as expressed in Ft-Bin (Prince 

1980, Kager 1989, Prince and Smolensky 1993). 

(14)  Ft-Bin 

Prince and Smolensky (1993) assert that feet are always binary whenever there is an 

analysis on the basis of mora or syllable. 

A foot must have either two moras as in (H) or (LL), or two syllables such as in (σσ). Ft-

Bin has to play a key role as it excludes degenerate foot that contains only one light 

syllable. Several languages impose restriction on degenerate feet because of undominated 

Ft-Bin. 

Ft.Bin on its own does not certify the binary alternation of weak and strong syllables. It 

needs something extra-all syllables should be parsed by feet (Hayes 1980, Halle and 

Vergnaud 1987, Prince and Smolensky 1993). 

(15)  PARSE-SYL 

It recommends that every syllable should be parsed into feet. 
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Syllables that violate this constraint are to be metrified as intermediate daughters of 

PrWd. This assumption is called weak layering by Ito and Mester (1992). Kager (1999) 

exemplifies this from Hixkaryana, spoken in Northern Brazil, to show this weak layering 

of the final syllable. 

The languages that rank Ft-Bin and Parse-SYL higher reflect exhaustive parsing with all 

the syllables feet packed together, that is only possible where we have even number of 

syllables (Kager, 1999). But in case of odd number of light syllables, it will remain 

unparsed as it cannot be incorporated by binary feet. There are a number of ways (Kager, 

1999) to represent such syllables as shown in (17): 

(17) 

  

McCarthy & Prince (1993) announce a foot alignment constraint as the above given two 

(16-17) do not locate exactly the feet distribution. This constraint suggests right or left 

edge of the feet should be aligned with right or left edge of the PrWd as given below: 

(18) ALL-Ft-Left 

 Align (Ft, Left, PrWd, Left) 

McCarthy & Prince (1993) propose that each foot should stand at the left edge of the 

prosodic word. 

 (19) ALL-Ft-Right 
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 Align (Ft, right, PrWd, right) 

McCarthy & Prince (1993) suggest that every foot must stand at the right edge of the 

prosodic word. 

ALL-Ft-Left necessitates the left edge of each foot to coincide with the left edge of a 

PrWd. This can be fulfilled only when there is a single foot standing at the left edge of the 

PrWd. An extra foot is to incur a violation. If there are multiple feet in a word, the 

distance amid the feet and the left edge is counted, and the violations are added up for 

individual feet in order to reach the total violation of ALL-Ft-Left. The optimal candidate 

is the one with the minimal number of violations.  A ‘left-oriented’ distribution of feet is 

achieved in the light of the following ranking: ALL-Ft-Left ˃˃ ALL-Ft-Right 

Both the above rhythmic types, left-oriented and right-oriented, are available in many 

languages. For instance, Pintupi (an Australian language) is attested for left-oriented 

rhythm (Hansen & Hansen 1969, Hayes 1995) as it places stress on the initial syllable 

following odd number of syllables, except the final. Warao (spoken in North Brazil) is 

attested for right-oriented rhythm (Osborn 1966 and Hayes 1995) that places stress on the 

penult and preceding alternating syllables. Kager (1999) presents the rhythmic hierarchy 

of these languages as: 

  Pintupi:  Ft-Bin ˃˃ Parse-SYL ˃˃ ALL-Ft-Left 

  Warao:  Ft-Bin ˃˃ Parse-SYL ˃˃ ALL-Ft-Right 

Kager (1999) observes two more preferences related to stress assignments that are 

considered strong. The first one is that adjacent stressed syllables (clashes) are avoided as 

defined under: 
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(20) *CLASH 

Prince and Smolensky (1993) introduce this constraint which shows that the stressed 

syllables cannot occur in adjacency. 

The other one is NONFINALITY as defined below: 

(21) NONFINALITY 

Prince and Smolensky (1993) define this as none of the prosodic head can be final in a 

prosodic word.  

5.5.1.2 Culminative Constraints 

Culminative feature is imposed by means of a constraint which necessitates that every 

grammatical word is equal to a prosodic word. 

(22) GrWd = PrWd 

This constraint is simplified as it requires that a grammatical word must be a prosodic 

word. 

The prosodic hierarchy as shown in Figure 5.1 ensures that every PrWd dominates at least 

one foot, thus, the combined outcome of GrWd = PrWd and the prosodic hierarchy is that 

every grammatical word contains a stressed syllable which is the culminative property. 

The concept of a minimum word is that a word minimally must have two moras or 

syllables is related to GrWd = PrWd. This can be arrived at using many sources like, for 

example, using epenthetic vowel in a monosyllabic word or lengthening a short vowel to 

yield a disyllabic word. 
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5.5.1.3 Demarcative Constraints 

This cross-linguistic preference suggests stress to lodge on the edge of domain. Actually, 

it is a type of alignment constraints that requires the co-occurrence of edge categories 

(Kager, 1999) such as PrWd and Ft. These metrical alignment constraints align the 

strongest foot with a specified edge of the word. Prince and Smolensky (1993) named 

them EDGEMOST. These are: 

(23) LEFTMOST Align (Hd-Ft, Left, Ft., Left) 

This specifies that the head foot is leftmost in the prosodic word.  

(24) RIGHTMOST Align (Hd-Ft, Right, Ft., Right) 

This recommends that the head foot is rightmost in the prosodic word. 

5.5.1.4 Quantity-sensitivity and Foot Form 

This cross-linguistic preference trend needs the matching of syllable weight and 

prominence. In this connection, the most vital constraint is Weight-to-Stress Principle as 

defined in (25): 

(25) WSP 

Prince and Smolensky (1993) describe this constraint as the heavy syllables are to take 

stress. 

There are two more foot-form constraints to fix the rhythmic kind of feet (iambic and 

trochaic) as given under: 

(26) RHTYPE = I 
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 Feet have final prominence. 

(27) RHTYPE = T 

 Feet have initial prominence. 

Simply, the position of the head in a foot is stated by these constraints, without requiring 

that this matches its quantitative make-up (Kager, 1993). 

5.5.1.5 Quantity-sensitive Systems 

The stress systems that involve sensitivity to syllable weight enforce the constraint WSP. 

(28) WEIGHT-TO-STRESS-PRINCIPLE (WSP) 

In simple terms, this constraint shows that the heavy syllables are to receive stress. In 

other words, if the syllables are heavy then they must take stress.  

The violation of this constraints is incurred when a syllable that is heavy but not 

prominent either inside or outside a foot. Thus, it states the condition ‘if heavy then 

stress’. The reverse condition, ‘if heavy then stressed’ is expressed by a gradient 

constraint that measures the degree of syllable weight. 

(29) PEAK PROMINENCE (PK-PROM) 

 Peak (X) is more harmonic than Peak /Y/ if /X/ ˃ /y/. 

Precisely, it requires the highest peak to lodge on the heaviest syllable. The application of 

this is debated further in the next pages under unbounded system. 

It has been deliberated in Section 5.1 that the unbounded stress systems are divided into 

three kinds: consistently edgemost, default-to-same side and default-to-opposite edge 



 

225 

 

patterns. The standard analysis (such as Zoll 1996; Bakovic 1998) is founded on the 

interaction of alignment, quantity-sensitivity and non-finality constraints. 

Khubchandani (1969) and Walker (1997) state that non-finality is observed in Sindhi, 

spoken in Pakistan. The stress falls on heavy syllable (CVV, CVC) if there is only one 

heavy syllable. In case of more than one heavy syllable in a word, the stress is assigned to 

the rightmost heavy syllable. The words that contain only light syllables, the penult are 

stressed. In this regard, the following hierarchy is used in Sindhi (Khubchandani 1969, 

Walker 1997): 

  PK-PROM ˃˃ NONFINALITY ˃˃ ALIGN-HEAD-R 

In this section, we discussed key universal constraints to analyze lexical stress patterns. 

The interaction of these basic constraints yields a rhythmic pattern. An OT analysis can 

be applied to examine any language using the related universal constraints. As the ranking 

of the constraints is language specific that creates the difference. It implies that the 

resolution of conflicting preferences results in a distinct identity of a language. 

Before examining the interaction of the universal constraints for lexical stress placement 

in Hindko, it would be proper to address issues in the theory of quantity-sensitive. 

Generally, quantity-sensitivity is a feature of a language as a whole that may be switched 

‘on’ and ‘off’. In metrical theory of stress, the stress placement in such languages is done 

on the foundation of syllable projection rather than feet. In such a situation, the prosodic 

hierarchy collapses. Actually, it is extremely hard to follow any of the two extremes as 

Hindko is an unbounded language which is sensitive to weight. It incurs the violation of 

trochaic or iambic rhythm on the occurrence of super heavy syllables. Practitioners of OT 

believe that grammars are rankings of all universal constraints rather than language 
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specific selected in the light of the language specific tendencies. Importantly, this has a 

vital consequence, i-e. all possible constraints are lively in every grammar (Kager, 1999). 

The availability of quantity contrast in a language makes the hierarchy of constraints open 

that refers to this quantity contrast (WSP). 

Now, keeping all this in view, I can present the Hindko specific ranking and an OT 

analysis treating it as an unbounded language as concluded earlier in Section 5.2. 

5.5.2 Hindko Stress Assignment in OT 

Prior to this, let’s have a look of the language specific trends in Hindko. 

5.5.2.1 Language Specific Trends 

As identified in Section 5.2, the language specific trends in Hindko to place word stress 

are as: 

 If super heavy syllable is present in a word, then, irrespective of its position, the 

stress is assigned to it.  

 The penult is stressed, when all syllables, whether heavy or super heavy, carry 

equal weight. 

 When a syllable fails fit into the stress pattern, extrametricality is applied to do so. 

In OT framework, these trends can be converted into constraints and ranked on the basis 

of their interaction with each other. The next sub-section deals with these issues. 

5.5.2.2 Ranking of Constraints in Hindko 
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Hindko monomorphemic words are parsed into syllabic trochaic feet as elaborated in the 

stress assignment on disyllabic, tri-syllabic and tetra-syllabic words contain the same 

syllable weight as follows: 

Table 5.29: Monomorphemic words and trochaic feet 

________________________________________________________________________ 

Lexeme    Gloss    Template 

________________________________________________________________________ 

a. Ꞌro. lɑ    disturbance   ꞋCVV.CVV  

b. Ꞌdəs.t̪ɑ    hook    ꞋCVC.CVV 

c. ɑ.Ꞌlu.tʃɑ   plum    VV.ꞋCVV.CVV  

d. ɦəd̪.Ꞌvɑ̃.nɑ̃   water-melon   CVC.ꞋCVV.CVV   

e. tʃo.tʃɑ.Ꞌrɪn.dɑ     a vegetable            CVV.CVV.ꞋCVC.CVV  

f. su.rəm.Ꞌgən.dɑ   a wild plant            CVV.CVC.ꞋCVC.CVV   

________________________________________________________________________ 

This suggests the relative ranking of the constraints RHTYPE = I (iamb) and RHTYPE = 

T as given below: 

  

The reality that stress is assigned to penult in multisyllabic words, when syllables have 

equal weight, demonstrates that metrical feet are parsed from right to left as follows: 

 

Table 5.30: Metrification from right to left 

________________________________________________________________________ 

Lexeme   Gloss    Template 

________________________________________________________________________ 

a. (Ꞌro. lɑ)    disturbance  ꞋCVV.CVV  

b. ɑ. (Ꞌlu.tʃɑ)   plum   VV.ꞋCVV.CVV  

c. (su.rəm.)(Ꞌgən.dɑ)  a wild plant   CVV.CVC.ꞋCVC.CVV   

________________________________________________________________________  
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As the data above in Table 5.30 unveil that foot alignment is rightwards, thus, trochee is 

stressed. This clarifies that there is an interaction of the constraints ALL-Ft-RIGHT and 

ALL-Ft-Left. This interaction is illustrated as: 

  

Tableau 5.2 demonstrates that the candidate (b) is ruled out due to serious violation of 

ALL-Ft-Left. The candidate (a) emerged as the winner as it satisfies higher ranked ALL-

Ft-RIGHT though violate the lower ranked ALL-Ft-Left but the violation is minimal. 

But, there are counter examples which exhibit that RHTYPE = T is not always un-

dominated as shown below: 

Table 5.31: Violation of trochaic feet 

________________________________________________________________________ 

Lexeme   Gloss    Template 

________________________________________________________________________ 

a. t̪ɑ. Ꞌrix    history    CVV. ꞋCVVC 

b. ɦɑ. Ꞌɽik    seed    CVV. ꞋCVVC 

c. t̪ɑ.ɽəm.Ꞌtʃuɽ   snow remover   CVV.CVC.ꞋCVVC 

d. sət̪.jɑ.Ꞌnɑs   highly damaged  CVC.CVV.ꞋCVVC 

________________________________________________________________________ 

Table 5.31 illustrates that bi-syllabic and tri-syllabic words permit stress to be placed on 

the last syllable, when these are tri-moraic. This shows that the constraint 

NONFINALITY is ranked low in Hindko. This low ranking can be observed as an 

interaction between PK-PROM and NONFINALITY. PK-PROM dominates 

NONFINALITY as stress is placed on the final syllable, when it is tri-moraic. Moreover, 

it indicates that RHTYPE = T is also violated as the final syllable in the foot is stressed. 
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The ranking of PK-PROM will be shown in relation to PARSE- σ and NONFINALITY. 

The ranking among PK-PROM, RHTYPE = T and NONFINALITY is as: 

 

  

Tableau 5.3 demonstrates that the candidate (a) is the optimal one though incurs 

violations of RHTYPE-T and NONFINALITY but satisfies the higher ranked PK-PROM. 

Whereas, the candidate (b) is eliminated as it violates the higher ranked constraint PK-

PROM, which proves fatal. This derives that PK-PROM is ranked higher than RHTYPE-

T and NONFINALITY. 

Apparently, Hindko seems to have no secondary stress. This shows that PARSE- σ is 

ranked lower than ALL-Ft-RIGHT. That is, it is more important to avoid secondary stress 

than it is that every syllable be parsed into a metrical foot. This is shown in Tableau 5.4. 

  

The illustrations in Tableau 5.4 disclose that the candidate (a) surface as the best one even 

when it violates PARSE- σ two times but satisfies the higher ranked constraints ALL-Ft-
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Right. The candidate (b) is dismissed as it incurs the violation of the higher ranked 

constraint ALL-Ft-Right, which is fatal. The interaction of all the above mentioned 

constraints yields the following exhaustive ranking for lexical stress assignment for 

Hindko as shown in Tableau 5.5, 5.6 and 5.7. 

5.5.2.3 Ranking and Discussion on the Bases of General Stress Trends in Hindko 

5.5.2.3.1 Final Stress 

As clarified in Section 5.3, stress is taken by the final syllable in Hindko. It happens in di-

syllabic and tri-syllabic words only, when the final syllable is super heavy. 

Table 5.32: Final stress in disyllabic and trisyllabic words 

________________________________________________________________________ 

Lexeme   Gloss    Template 

________________________________________________________________________ 

a. (lə. Ꞌt̪ɑɽ)   press    CV. ꞋCVVC 

b. (ɦɑ. Ꞌɽik)   seed    CVV. ꞋCVVC 

c. t̪ɑ.(ɽəm.Ꞌtʃuɽ)   snow remover   CVV.CVC.ꞋCVVC 

________________________________________________________________________  

As shown above, Hindko allows ALL-Ft-RIGHT only. The illustrations in 5.31 display 

that the right syllable is stressed. It shows that the foot is iambic, whereas, the language 

permits only the trochaic. It suggests the violation of RHTYPE-T. Naturally, there are 

some constraints that outrank RHTYPE-T. All three examples above demonstrate that the 

final syllables are tri-moraic, which means that PK-PROM dominates the rest of the 

constraints as given below: 
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Tableau 5.5 shows that the candidate (a) wins the race due to its ability to satisfy the high 

ranked constraints (PK-PROM, ALL-Ft-RIGHT) in the hierarchy. The descriptive 

analysis of Hindko clearly shows that it’s a quantity-sensitive language. Consequently, 

the heaviest syllable is to be stressed. Hindko satisfies this constraint at the cost of 

universally unmarked constraint (NONFINALITY) and RHTYPE-T. Though, the 

candidate (b) satisfies the topmost constraint in the hierarchy but violates ALL-Ft-

RIGHT, which is the second topmost in the hierarchy. The candidate (c) is ruled out as it 

violates the highest ranked constraint PK-PROM, even though satisfies NONFINALITY 

and RHTYPE-T that are lower in the hierarchy. All this shows that PK-PROM is 

preferred in Hindko even at the expense of universal marked constraint NONFINALITY. 

Thus, the hierarchy to stress the final syllable is as: 

PK-PROM ˃˃ ALL-Ft-RIGHT ˃˃ RHTYPE-T, NONFINALITY ˃˃ PARSE- σ 

5.5.2.3.2 Penultimate Stress 
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As discussed in Subsection 5.3.3, penult receives stress. Disyllabic, trisyllabic and tetra-

syllabic words take the stress at penult. When there is tie in syllable weight, stress falls on 

penultimate. However, in trisyllabic words, the penult also receives stress when it is super 

heavy. The data given in Table 5.32 show both cases of stress: 

Table 5.33: Penult takes stress in disyllabic, trisyllabic and tetra-syllabic words 

________________________________________________________________________ 

Lexeme    Gloss   Template 

________________________________________________________________________ 

a. Ꞌsəndʒ. li   a fruit   ꞋCVCC.CVV 

b. Ꞌsɑ.vɑ    green   ꞋCVV.CV ˂ V ˃ 

c. Ꞌmɑl. t̪ɽoɽ   big hammer  ꞋCVVC.CCVV ˂ C ˃ 

d.   ɦəl.Ꞌmʊn.di   ploughing case CVC.ꞋCVC.CV ˂ V ˃ 

e. tʃɑ.Ꞌbut̪.rɑ   sitting place  CVV.ꞋCVVC.CVV  

f. səp.sɑ.Ꞌlɪ.̃dɑ      small snake  CVV.CVV.ꞋCVV.CV˂V ˃ 

________________________________________________________________________  

Table 5.32 shows that the examples in (b-d) and (f ) require extrametricality of the final 

mora of the final syllable in order to place stress on the penult. While, in (a) and (e), the 

stress falls on the penult, even without extrametricality as the penultimate syllable is 

super heavy. Illustrations (e, f) indicate that the foot is trochaic and the alignment is 

rightwards. On the other hand (a, b, c) exhibit that the leftmost syllable is stressed and 

observes iambic foot. As a whole, the illustrations show that the final syllable does not 

take stress. In OT framework, examples (d) and (e) reflect that ALL-Ft-RIGHT dominates 

ALL-Ft-LEFT. The same may be to other illustrations as well. This suggests that foot 

dominance is RHTYPE-T. The dominance order of different constraints involved in 

placing stress on the penult for Hindko is as given under: 
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Tableau 5.6 demonstrates that the candidate (a) stands as the winner as it satisfies all the 

higher ranked constraints (ALL-Ft-RIGHT, RHTYPE-T, NONFINALITY), though 

violates PARSE- σ which is the lowest in ranking order. Candidate (b) is ruled out on the 

violation of RHTYPE-T and NONFINALITY as the final syllables are stressed in Hindko 

only when they are super heavy. Candidate (c) is dismissed as it violates the top-most 

constraint ALL-Ft-RIGHT, even when satisfies the lower ranked RHTYPE-T and 

NONFINALITY. This discussion induces the following hierarchy for assigning stress to 

the penult in Hindko: 

ALL-Ft-RIGHT ˃˃ RHTYPE-T, NONFINALITY ˃˃ PARSE- σ 

5.5.2.3.3 Antepenult Stress 

Antepenultimate syllable is stressed only if it is super heavy in trisyllabic words. Tetra-

syllabic words do not contain super heavy syllables.  

Table: 5.34: Only trisyllabic words receive stress on antepenult 

________________________________________________________________________ 

Lexeme    Gloss   Template 

________________________________________________________________________ 

a. Ꞌkɑl.si.ri   woman    ꞋCVVC.CVV.CVV 

b. Ꞌbɑl.tʃɑ.rɑ   a hair decease     ꞋCVVC.CVV.CVV 

c. Ꞌrob.kɑ.ri   inquiry    ꞋCVVC.CVC.CVV 

________________________________________________________________________  
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Tableau 5.7 discloses that stress is given to antepenult when the constraint PK-PROM 

dominates all the relevant constraints. Following is an illustration of this fact: 

 

Tableau 5.7 divulges that candidate (a) is the most suitable as it respects all the higher 

ranked constraints (PK-PROM, All-Ft-RIGHT, RHTYPE-T, NONFINALITY) and incurs 

the violation of only the lowest in ranking (PARSE- σ), which is minimal. Candidate (b) 

is ruled out as it violates All-Ft-RIGHT fatally, though satisfies the topmost PK-PROM in 

the hierarchy. Candidate (d) and (e) fail to be optimal as they violate PK-PROM, which is 

the highest in ranking order, thus, incur fatal violation. Hence, this analysis leads us to the 

following hierarchy for assigning stress to the antepenultimate in Hindko: 

PK-PROM ˃˃ ALL-Ft-RIGHT ˃˃ RHTYPE-T, NONFINALITY ˃˃ PARSE- σ 

Conclusively, as shown above, OT provides the best source to analyze Hindko lexical 

stress patterns. Because, the derivational frameworks will deal with bounded and 

unbounded systems distinctively to account for their stress patterns. Generally, languages 

cannot be separated completely from typological perspective. As there are some of the 

languages that possess the characteristics of both bounded and unbounded systems, 
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Hindko also relates to them. The analysis given above demonstrates that it assigns stress 

to super heavy syllables irrespective of their position in the word, which is a feature of 

unbounded systems. On the other hand, it follows stress pattern of bounded systems as 

when there is a tie in syllable weight, i-e. it obeys trochaic foot. Such languages present a 

serious challenge to derivational frameworks in providing an analysis of stress pattern. 

But, OT enables us to cope with such a challenge as it banks on the constraints that are 

universal but ranked on language specific ground. Actually, OT becomes a means of 

analysis when a language shares the features of two distinct systems such as Hindko. As 

in final and antepenult stress, we noticed that PK-PROM outclasses the other constraints 

behaving like unbounded languages. In regard with the penult stress, All-Ft-RIGHT, 

RHTYPE-T NONFINALITY dominate the ranking order in Hindko.  Such a property 

makes it look like a bounded stress system. 

Summary 

Basically, this chapter was planned to achieve two objectives. Firstly, it aimed at 

providing a detailed description of lexical stress patterns in Hindko. Secondly, it aimed to 

account for the generalization emerging out of the description in optimality-theoretic 

(OT) framework in order to determine lexical stress pattern. The findings of the 

descriptive study are as: 

 Typologically, Hindko is an unbounded rhythmic quantity sensitive language. 

 Primary stress is attracted by the super heavy syllable irrespective of its position 

of existence in words. 

 The penultimate syllable receives the main stress, when the syllable-weight ties 

(heavy + heavy or super heavy + super heavy). 
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 A syllable not fitting into the stress pattern of Hindko, extrametricality is used to 

do so. 

From the perspective of OT, the findings are: 

 PK-PROM constraint dominates the hierarchy of the relevant constraints when a 

super heavy syllable in root words takes the main stress. Thus, the final and the 

antepenult stress the higher ranking for this constraint. The hierarchy emerging 

out of the analysis is as: 

PK-PROM ˃˃ ALL-Ft-RIGHT ˃˃ RHTYPE-T, NONFINALITY ˃˃ PARSE- σ 

 The penult is stressed in the light of the ranking where ALL-Ft-RIGHT dominates 

the other related constraints. The stress to penult requires extrametricality of the 

final mora in the last syllable to make it fit for all words. The hierarchical order of 

the constraints is established during the analysis is the following: 

ALL-Ft-RIGHT ˃˃ RHTYPE-T, NONFINALITY ˃˃ PARSE- σ 

 Antepenult takes the main stress only in trisyllabic words when it is super heavy. 

This follows the relative ranking of the concerned constraints as stated below: 

 PK-PROM ˃˃ ALL-Ft-RIGHT ˃˃ RHTYPE-T, NONFINALITY ˃˃ PARSE- σ 

 

 

 

 

 

 

 



 

237 

 

Chapter 6 

CONCLUSION 

6.0 Introduction 

As specified in Chapter 1, this project set out to encounter four main objectives. The first 

one was to establish the phonemic inventory of Hindko consonants and vowels on 

acoustic basis. It was achieved by presenting a detailed acoustic description of Hindko 

segments. The second one was to account for Hindko syllable structure and 

syllabification patterns. This was met with by providing an in depth analysis of the 

syllable structure and syllabification. The third objective was to look into Hindko stress 

patterns, which was restricted to lexical stress and monomorphemic words. In order to 

accomplish this, a comprehensive analysis of monomorphemic words was presented. 

Importantly, this phonological description of Hindko both at segmental and 

suprasegmental level was also supported by experimental study where needed. Finally, 

this dissertation aimed to generalize the language specific findings in a theoretical 

framework. As clarified in Chapter 1, it was attained by offering an OT account for the 

generalizations emerging out of Hindko syllabification and stress patterns. This chapter 

summarizes descriptive as well as theoretical findings, states implications of this study 

and suggests spaces for future investigation linked to the current project. 

6.1 Findings 

Chapter 1 provides a background of the current study. It familiarizes the language 

including the family tree, speakers, status of the language and an overview of the previous 

works and attempts to promote this language. It also sketches the objectives. Moreover, it 
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also announces the theoretic framework (OT) for the study and shapes the required 

methodology. 

Chapter 2 offers an in depth account of Hindko consonants. It is separated into two main 

units. Section 2.1 recognizes and presents the consonant inventory on the basis of 

phonemic analysis that contains minimal pairs, aspiration contrast and word-level 

distribution. This phonemic analysis launches that Hindko has 30 consonant segments 

produced from seven different articulatory places: bilabial, labio-dental, dental, alveolar, 

palatal, velar and glottal. From the perspective of manners stops, fricatives, affricates, 

nasals, liquids and glides constitute the inventory. Stops and affricates are found in a three 

way series, i-e. voiceless unaspirated, voiceless aspirated and voiced unaspirated. The 

fricatives are eight in total, however, /ʃ/ (voiceless) and /ɦ/ (voiced) are pair less in terms 

of voicing counterparts. From the perspective of syllabification, none of the syllable 

begins with /ŋ/ and ends in /j, ɦ/. Further, this section also discloses that consonant 

gemination is lexical and concatenated in Hindko. All the consonants germinate except /ŋ, 

ɦ, ɽ, j/. Acoustically, the opposition between geminates and singletons phonemes is 

significant. The process of gemination makes a syllable close as well as heavy.  

Section 2.2 establishes Hindko consonant inventory acoustically. For the acoustic 

analysis, data collection was done by involving ten Hindko native speakers in VCV 

context where C is one of the targeted segments. In order to minimize difference from the 

vowel context, the same vowel /i/ is used for all stimuli. The analysis on Praat speech 

processor designates that the consonant segments involve various acoustic properties and 

a given segment can be related with different cues. It is also substantiated that consonant 

documentation involves an incorporation of various cues. The results also endorse and 
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support several of the current acoustic cues functional across languages. Here are some 

facts divergent to the prevailing assertions. 

 Hardcastle (1963) asserts that the faster the movement of the articulators, the 

shorter the VOT. Contrastively, the study supports the assertion by Lehiste (1960) 

that the further back the closure, the longer the VOT. 

 Hindko nasal formants F1, F2 and F3, on average, are 300, 1270 and 2300 Hz 

respectively. These demonstrate that F2 and F3 are lower than English nasals given 

by Ladefoged (2001) which are 2500 and 3250 Hz respectively. 

 Lindau (1985) assumes that there is no acoustic cue for the trill /r/.  However, 

others associate it with a lowered F3.  Hindko alveolar trill /r/ is mainly recognized 

as having broken formants for F2 and F3. 

Chapter 3 presents an acoustic analysis of Hindko vowels to launch the inventory. This 

experimental study focuses on duration and spectral cues to support the findings. The 

major outcomes are recorded below: 

 Nine oral vowels are identified and established. The data disclose that only three 

vowel phonemes have a long-short contrast namely /i- ɪ/, /ɑ- ə/ and /u- ʊ/.  While, 

the other three /e, æ, o/ do not have their counterpart short vowels. Both the 

pairing and non-pairing vowels pairing in long-short relationship are significantly 

distinctive from each other with respect to duration as the long ones have more 

than 50% longer duration than the short ones. Duration emerges as a strong cue to 

determine long-short relationship. 

 The acoustic space occupied by long vowels is greater than short vowels, but the 

variance is not a large one. The study of formant features fixes that the short 

vowels /ɪ, ə, ʊ/ form inner layer and stay close to the center while the long vowels 
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/i, e, æ, ɑ, o, u/ form outer layer and are distributed peripherally over the acoustic 

space.  

 The study also discovers that nasalization of vowels is both phonemic and 

allophonic in Hindko. All the long vowels have their counterpart nasal vowels. 

While, the short vowels are nasalized only in VN context. From the perspective of 

acoustic, the phonemic oral-nasal contrast is evident and substantial. As the 

acoustic analysis discloses that the acoustic cues such as the shift in formant 

frequencies and increase in first bandwidth are tested statistically significant. On 

the other hand, the reduction in F1 amplitude is statistically insignificant. Hence, it 

could not be considered as a reliable and distinctive acoustic cue. The acoustic 

space of nasal vowels is smaller than oral vowels. As a result, all the nasal vowels 

tend to be centralized, which is unusual. 

 On the basis of acoustic analysis, the study also detects ten diphthongs in Hindko 

(ʊi, oɪ, ɑɪ, oe, ɑe, ɪo, eo, ɑo, ʊɑ, eɑ). Keeping in view the glide movement, these 

are classified as closing and centering. Eight of them are closing (ʊi, oɪ, ɑɪ, oe, ɑe, 

ɪo, eo, ɑo) and two are centering (ʊɑ, eɑ).  

Chapter 4 delivers an in depth explanation of Hindko syllable structure and an Optimality 

theoretic account of syllabification tendencies. The outcomes of the description are as: 

Onset 

 All Hindko consonants exist at the initial and medial position in words except 

/ŋ/.The complex onsets are found only word-initially, while they are split apart 

word-medially. Only 33 clusters with obstruent-liquid combination are possible. 

All the clusters respect SSP and observe MSD of 2 degrees. Sonority rises from 

the first segment to the second one.  
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Coda 

 All the consonants occur word-finally except /ɦ, j/. The clusters at coda position 

are found in a highly restricted number, only four, with the combination of nasal-

obstruent. Like onset clusters, coda clusters also break up word medially. The 

coda clusters satisfy SSP and observe MSD of 1 degree. The sonority falls from 

the first segment to the second one. 

Rhyme 

 Rhyme may take three timing slots maximally. X3 is elective. X1-2 are obligatory. 

X1 is always linked with peak while X2 can be related with either the peak (if 

vowel) or the coda (if consonant). X3 is permanently associated with coda. 

Syllable template and syllable weight 

 Hindko syllable structure has an obligatory vowel and an optional second one 

following obligatory vowel V (V), preceded and followed by optional consonants 

(C) (C) V (V) (C) (C). The likely word structures are four: monosyllabic, 

bisyllabic, tri-syllabic and tetra-syllabic. The monosyllabic words observe only 

heavy (VV or VC) or super heavy rhyme (VVC or VCC). Light syllables (CV) are 

found only word initially and followed by a super heavy syllable. Both peak and 

coda carry weight, whereas onset is weightless. 

Word internal syllabification 

 A sole intervocalic consonant is always preferred with the following vowel as: 

VCV become V. CV. 

 A word internal cluster of the type VCCV is patterned as VC.CV, though the 

clusters of the two segments are found word-initially. 

Gemination 
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 Both lexical and concatenated gemination are observed. All the consonants 

geminate except /ŋ, ɦ, ɽ, j/ word finally and intervocalically. Intervocalically, the 

geminate segment causes ambisyllabification. In case the next syllable already has 

onset then it stays in the coda of the initial syllable. Geminate consonants carry 

one mora. 

Conclusions of OT analysis 

 Four basic markedness constraints (ONS, NOCODA, *COMPLEXONS, 

*COMPLEXCOD) are violated in Hindko. 

 Hindko ranks Faithfulness constraints higher than markedness constraints. The 

ranking order is as: 

DEP-IO, MAX-IO ˃˃ ONSET, NOCODA 

 Hindko violates COMPLEXONS/COD. The constraint ranking for complex onsets is 

as: 

ALIGN L, DEP-IO, MAX-IO >> ONSET >> MSD-2ons SONSEQ >> 

*COMPLEXONS  

 The hierarchy of the relevant constraints for complex codas is proposed as: 

DEP-IO, MAX-IO >> ALIGN R >> MSD-1COD SONSEQ >> *COMPLEXCOD 

 For intervocalic single consonants, onset dominates no coda. The dominance order 

of the constraints is suggested as given below: 

ONSET >> NOCODA 

 In intervocalic gemination as the geminates break, so, following is the proposed 

hierarchy: 

IDEN-IO (GEM), *GEM >> SON, MAX-IO, DEP-IO 

 Intervocalic cluster are split up and governed by the constraint ranking as: 
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*COMPLEXONS, *COMPLEXCOD, ONSET >> SONSEQ >> NOCODA 

 For the word-final geminates, the constraints ranking is as follows: 

IDEN-IO (GEM), *GEM >> *COMPLEX, SON, DEP-IO, SL 

 On the concatenation of a consonant initial suffix, Hindko observes the following 

dominance order of the constraints: 

*Final-C-µ, IDEN-IO (GEM), >> DEP-IO, SON, *COMPLEX, *GEM 

This specifies that Hindko violates markedness constraints and to observe the well-

formedness of the syllable structure, it ranks higher the faithfulness constraints. 

Chapter 5 was commenced with two prime objectives. The first one was to describe 

lexical stress pattern in monomorphemic words. The second one was to account for the 

emerging findings out of the description in the theoretic framework of OT to determine 

the word-stress pattern of Hindko. The findings are as: 

 Typologically, Hindko is recognized as an unbounded rhythmic quantity sensitive 

language. 

 Super heavy takes the primary stress, wheresoever it appears in a word. 

 The penult receives the primary stress when all the syllables carry equal weight, i-

e. heavy - heavy or super heavy - super heavy. 

 When a syllable does not fit into the foot structure of the language, 

extrametricality is used to get it fit. 

From OT perspective, the findings are: 

 PK-PROM constraint dominates the hierarchy of the relevant constraints when a 

super heavy syllable in root words takes the main stress. Thus, the final and the 
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antepenult stress the higher ranking for this constraint. The hierarchy emerging 

out of the analysis is as the following: 

PK-PROM ˃˃ ALL-Ft-RIGHT ˃˃ RHTYPE-T, NONFINALITY ˃˃ PARSE- σ 

 The penult is stressed in the light of the ranking where ALL-Ft-RIGHT dominates 

the other related constraints. The stress to penult requires extrametricality of the 

last mora in the last syllable to make it fit for all words. The hierarchical order of 

the constraints is established during the analysis as: 

ALL-Ft-RIGHT ˃˃ RHTYPE-T, NONFINALITY ˃˃ PARSE- σ 

 Antepenult is assigned the main stress only in trisyllabic words when it is super 

heavy. This follows the relative ranking of the concerned constraints as stated 

below: 

 PK-PROM ˃˃ ALL-Ft-RIGHT ˃˃ RHTYPE-T, NONFINALITY ˃˃ PARSE- σ 

6.2 Implications of the Study 

It would be fair to project that the outcomes of this research project are not only 

contributive in documenting some of the phonological features of the language but also 

enhance the current literature on constraint-based phonology. 

This study is vital in a variety of ways. Firstly, Hindko is one of the least studied 

languages linguistically, so, this study is contributory via recording its phonological 

scheme. Secondly, the work is primarily the first orderly approach for documenting the 

language which, in turn, will attract the linguistic community to work on the language. 

Thirdly, the study is vital as this description of sound and sound patterns will inspire 

teachers and educators to enhance the use of Hindko as a medium of instruction at school 

level. Hindko language is not a medium of instruction in higher educational set up but 

now it has got some recognition as it is taught and learnt at lower level school education. 
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Fourthly, it may be useful for all those Hindko speakers who migrated to urban areas or 

abroad and are still interested in retaining it as their native language and wish to pass it on 

to next generation. Finally, this work can serve as a foundation for comparative studies in 

regional languages.  

From a theoretical point of view, this dissertation complements the existing literature by 

offering a constraint-based analysis to syllabification and lexical stress patterns. It also 

brings together bounded and unbounded languages in that the constraint-based approach 

can be used to analyze both of these rather than two analyses as rule-based derivational 

approaches suggest. It is expected that the findings of this investigation add to general 

linguistic knowledge of data analysis methods and the language specific constraints may 

be used to other regional languages. 

6.3 Possibilities for Research  

During the development of this thesis, there were unforeseen challenges, twists and turns. 

All this made the process of progress not only thought-provoking but also exciting. It 

gave birth to a few prospects for future investigation. 

Clearly, this study is the first systematic documentation of the phonological aspects of 

Hindko which lays foundation for researchers. There are certain areas in which this work 

could have been extended but due to time, scope and space restrictions it could not be 

done.  While acoustic analysis of segments in Chapter 2 and 3, it was noticed that 

research is needed in order to find out allophonic variation, assimilation and elision, 

nasalization process in Hindko. For instance, how aspiration differs in initial, mid and 

final position. Why does /k, g/ change to /x, ɤ/ respectively. What is the diachronic 

explanation for the N-coda deletion that causes the existence of nasal vowels in Hindko?     
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While working out syllabification pattern in Chapter 4, the focus was on monomorphemic 

words. This makes the re-syllabification patterns in case of morphological complex words 

a potential area for investigation. Chapter 5 deals only with lexical stress pattern in 

monomorphemic words, which shows that there are certain areas to be looked into. For 

example, the stress pattern in case of affixation. 

Broadly speaking, this work proposes that from phonological perspective the 

investigation of stress behavior at sentence level and tone in Hindko are requiring 

separate studies in future. For which, this work can be used as the groundwork. 
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