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ABSTRACT

This is a sequel work deals with the confirmation of phonological rules for re-syllabification and multiple
pronunciations of Urdu vocabulary, at larger scale, in speech of Pakistani speakers. The motivation of study is the
identification of re-syllabification and multiple pronunciations in 10 hours audio-corpus of a native Pakistani Urdu
speaker. This speech corpus has identified 103902 words with different annotations. The observations have
identified the multiple pronunciations of same tokens (Farooq & Mumtaz, 2016), (Farooq & Mahmood, 2020).
These tokens have same parts-of-speech (POS), spellings and meanings but different pronunciations which
ultimately becomes the cause of re-syllabification in different contexts. CLE annotated speech corpus has been used
as baseline of this research (Mumtaz, et al., 2014), (Habib, Hijab, Hussain, & Adeeba, 2014). Later, the multiple
pronunciations and re-syllabification phenomenon have been cross checked in the speech of 29 native Pakistani
Urdu speakers for the identification and confirmation. Consequently, the results of data analysis have also
confirmed; the re-syllabification is more context dependent rather than speaker dependent. Moreover, stress is major
supra-segmental feature which becomes the reason of multiple pronunciations by causing segmental substitution and
attain the status of alternative pronunciations (Farooq & Mumtaz, 2016). Multilingual effect also causes re-
syllabification in Urdu lexical items in mental lexicon of speakers. The alternative pronunciations have been
triggered by restructuring and re-syllabifications of Urdu vocabulary in speech of 30 Pakistani Urdu speakers. But
this paper currently deals with the re-syllabification of Urdu vocabulary depending only on the phoneme or segment
alternation. Finally, it is concluded that stress alternation is one major cause to raise re-syllabification and multiple
pronunciations on Urdu speech in Pakistan. The multiple pronunciations will identified the rules of ‘word-level

phonology’ in Urdu; based on some special rules as exceptions.
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1. Introduction

Urdu language belongs to the Indo-Aryan group of languages with more than 100 million
speakers around the world. Therefore, Urdu has multiple pronunciations and accents based on
geographical regions. Urdu is the National and official language but most importantly a ‘lingua
franca’ in Pakistan therefore is esteemed more than any other native language (Faroog, 2015).
Currently, the word re-syllabification has been reported and analyzed in Urdu speech for finding
out the reasons of multiple pronunciations of Urdu vocabulary. These words or tokens have same
parts of speech, spellings and meanings but with different transcriptions. For example, a word
#l sl (respect /ehtera:m/) (Urdu Lughat: Tarixi Usuul Per, 2013) has four more pronunciations
i.e., /ehtoraxm/, /[ihtora:m/, /eehteraim/ and /ahtora:m/ but are interestingly and equally
comprehensible by all native Urdu speakers in Pakistan. But these multiple pronunciations may
cause difficulty for other language users. These alternative pronunciations (or transcription) may
increase the error rate of Natural Language Processing (NLP) tools. Therefore, the motivation of
current study is the investigation of phonological reasons behind the re-syllabifications and their
multiple pronunciations. Restructuring and multiple pronunciation may appear due to segment
alternation, deletion, and addition (Adda-Decker, Boula de Maredil, Adda, & Lamel) but the

current study will only deal with the segment alternation.

A person has an intrinsic connection of sound and meaning which is based on unconscious
knowledge of rules. This innate knowledge is used to interpret and produce unknown utterances
but there is no ‘habit system or grammar’ which is the main cause for ‘possible phonetic
transcriptions’. These variant transcriptions give loophole to the ‘possible phonetic
representations’ based on the phonetic features and possible phonotactic conditions in a language
(Chomsky & Halle, 1968). Phonological rules are the information of all possible combinations of
phonemes in a given language which deal with the alternative pronunciations of a word (Odden,
2005). So, the phonological rules concern with the words’ morphology and morpheme
combinations to form meaningful words (Jehsen, 2004).

Different researches have reported the inevitable occurrences of phonological variations in
the speech of native speakers (John, NA) which ultimately become the reason of restructuring

and re-syllabification of vocabulary. But the re-syllabification may cause confusion among non-
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native speakers and also cause errors in machine language. Therefore, 10 hours speech corpus
(consisted of 103902 words) of one professional female speaker has been used as a reference
point for initiating this research. Afterwards, this wordlist is reused for recording and collecting
speech data from 29 more native Urdu speakers. Consequently, this study is done to find out
possible reasons for re-syllabification in Urdu vocabulary. Thus, phoneme alternation (Farooq &
Mumtaz, 2016), (Hussain, 2005) has been used to explain this research. These phonological
variations cause re-syllabification for the alternative pronunciation(s) of the surface forms of
already existed phonetic-scripts of Urdu vocabulary. Therefore, a backend strategy is
investigated in order to resolve these issues of multiple pronunciations for native and most
importantly for non-native speakers. So, the context dependent variations have only catered in
this research. Consequently, the alternative pronunciations become the multiple pronunciations

of a language.

This paper has proposed Urdu phonological rules for restructuring and re-syllabification of
Urdu vocabulary in connected speech. The remaining paper is arranged accordingly; (i) a report
on the literature review of phonological rules of restructuring and re-syllabification rules of
different languages are discussed in the second section, (ii) third section is about the
experimental methodology, (iii) fourth section is about data analysis and results, (iv) fifth section
concludes the proposed phonological rules for re-syllabification in Urdu speech, (v) future
discussion is presented in section 6 while (vi) section 7 acknowledges the contributions of

research participants.

2. Literature review
This research deals with the phonological rules for multiple pronunciations and re-syllabification
of Urdu vocabulary in speech of Urdu speakers in Pakistan. A child can unconsciously acquire a
language with unlimited ‘phonetic representations’ due to the recursive property of a grammar.
This recursive behavior of language will produce number of syntactic and semantic
combinations; sometimes even beyond the ‘habit system’ but mostly based on the
‘generalization’ effect (Chomsky & Halle, 1968). When phonemes appear in different contexts,

especially in complex syllable structure or even in a sentence, then their articulatory as well as
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acoustic attributes may change but in casual style, especially observed in spontaneous

conversation (Stevens, 2000).

The phenomenon of re-syllabification has been addressed in different languages by
number of researchers. For example, an article has investigated the possibility of re-
syllabification for knowing the constraints of Sonority Hierarchy for the segments of [t], and [d].
This case of formal theory has been considered an astray for the empirical researchers (Labov,
1995). Another study has justified lexical and post lexical re-syllabification in the Standard
Arabic on Optimality Theory. In the Standard Arabic, restructuring appeared due to the vowel
alternation, vowel insertion, vowel deletion, prosthesis effect, and affixation for avoiding
inadmissible consonant clusters, especially tri-moraic syllables at lexical and post lexical
positions. Moreover, short vowel deletion causes complex coda(s) at word final position by
ignoring the Sonority Sequencing Principle (Btoosh, 2019). Another research on 95 Mandarin
speakers has also confirmed novel phonological segments and lexical tones in one minute’s
speech. Their speech has been assessed with different fluency and scientific measures to find the
inter-connectedness and cohesion among lexical entities. Such type of multivariate regression
analysis has confirmed their multilingual proficiency, status, and fluency. The multilingual
relationship between English and Chinese language is the main cause for the restructuring of the
phonological mental lexicon of native Chinese speakers. Moreover, the rate of restructuring is
directly influenced the random use of English and Chinese languages or dialects (Neergaard,
Luo, & Huang, 2019).

Number of studies have confirmed the alternative pronunciations of words in a language due
to the native language effect after considering phonological rules (Finch, 2000) e.g., English,
Russian, Japanese, Czech, Hungarian, Setswana, Dutch, Finish, and Shona (Panevov & Hana,
2010). According to American National Standards Institute (ANSI), the voice quality depends on
the habitual variations of the vocal apparatus of a speaker which causes multiple pronunciations
and accent variations based on momentary actions of speech segments (Kreiman, Jody; Sidtis,
Diana Vanlancker; Gerratt, Bruce, 2014). Each language has indifferent phonemic inventory
(Jehsen, 2004) but may lose their phonemic features in connected speech (Roach, 2009) due to

the complex phonological rules (Hall, 2005). Moreover, Vander has highlighted the importance
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of; (i) speakers’ acoustic behavior and (ii) language change variations due to phonological rules
(Hulst H. V., 1979). According to Sound Change Theory (SCT), multiple pronunciations and re-
syllabifications are inevitable speech features in connected speech (Ohala, 1980) due to inherent
variations of “non-programmed features” to articulate an alternative pronunciation (John, NA),
(Odden, 2005). But these phonemic features are not sufficient (Hall, 2005) because auditory
transcription cannot duplicate human speech with traditional phonetic symbols for identifying
multiple pronunciations of a word. Therefore, the multiple pronunciations and restructuring have
been catered in “phonetic grammar” of a language (Odden, 2005) after considering its
phonological rules. Though, there are number of phonological rules which cause restructuring

and re-syllabifications (Finch, 2000) but this research will only analyze phonemic substitution.

2.1. Multiple pronunciations and re-syllabification caused with phonemic substitution

Phoneme alternation is a primary principle to produce multiple pronunciations and re-
syllabification. In a connected speech articulation, the substitution of one speech sound with
another is called phonemic substitution (Jehsen, 2004). Different languages have reported
number of phonological rules, causing of phonemic substitution and re-syllabification. For
example, in Hindi, if a nasal stop comes after an oral vowel it will convert its preceding oral
vowel in to a nasal vowel (Trigo, NA). Turkish language has reported syllable final devoicing of
a voiced stop (Hulst & Weijer, NA) while Czech and German languages have reported word
final devoicing. Some Spanish dialects have reported that a voiced obstruent sound becomes
fricatives if comes between two vowels (Panevov & Hana, 2010). In connected Persian speech,
Ir/ stop may appear as three alternative allophones i.e., [r], [[] and [r,] depending on the
phonological environment (Jehsen, 2004). Lithuanian language has reported voice assimilation

as a common phonological rule to produce multiple pronunciations (Odden, 2005).

2.2. Urdu phonological rules for re-syllabification and multiple pronunciations
Number of researches has reported different phonological rules in Urdu connected speech but
only at segmental level e.g., (i) assimilation of bilabial, velar and nasal consonants in different
contexts, (ii) deletion of glottal fricative /h/ (Hussain, 2005), (iii) deletion of glottal stop /?/
(Nawaz, N.A.), and (iv) epenthesis of /o/ in consonant clusters (Akram, 2002). However, a recent

research has claimed that segmental features are not enough to explain multiple pronunciations.
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Therefore, it has reported different phonological factors to cater multiple pronunciations in
connected Urdu speech i.e. glottalization, stress alternation, individual segmental features,
contextual effect of phonemes in connected speech and restructuring of syllables (Farooq &
Mumtaz, 2016) and has proved the initial step for the current study. Therefore, the phenomenon
of re-syllabification has been investigated in Urdu speech of 29 more Urdu speakers in order to
confirm multiple pronunciations of Urdu vocabulary. Methodology and data analysis have been

discussed in the subsequent sections.

3. Methodology

Currently, Urdu phonological rules have been reported to cater re-syllabification and multiple
pronunciations in the connected speech of 30 native Urdu speakers in Pakistan. The objective of
this study is to identify phonological reasons for words’ re-syllabification which may cause
multiple pronunciations. Therefore, 10 hours recordings of Urdu speech of one female speaker
has been used as a reference to confirm the multiple pronunciations. She is a professional
vocalist at the Pakistan Radio Station, Lahore and her age is between 35-40 years old. Later, the
phenomenon of re-syllabification and multiple pronunciation have been identified and confirmed
in Urdu speech of 29 male-female Urdu speakers. They have claimed Urdu as their first language
and good comprehension of English language. They have been selected conveniently from
different public sector universities of Pakistan. Their age is between the range of 18-25 years and
they have completed their higher secondary school education and will graduates in different
disciplines. Their speech data has been recorded at 8 KHz in an echoic chamber within PRAAT
software. Speech segmentation and annotation has been done at different tiers by using Case
Insensitive Speech Assessment Phonetic Alphabets (CISAMPA) in PRAAT (Mumtaz, et al.,
2014). The results of data analysis are reported in section 4 for removing confusions. The results
have confirmed different reasons for the multiple pronunciations; multilingual effect, speaker

dependent variations and contextual variations.

4. Results
Multiple pronunciations and re-syllabification of Urdu vocabulary is the main objective of
this research. The ten hours speech corpus has confirmed the transcription duplications at 13717

times with different reasons (Farooq & Mumtaz, 2016). But only 7112 duplicates have been used
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as a text corpus and ultimately for speech corpus of this research after considering the scope of
the research. This data analysis has been used for the assurance of the re-syllabification for
alternative pronunciations of Urdu vocabulary at larger scale. These duplicates have given
information about the multiple instances of Urdu vocabulary with similar spellings. This list also
contains the information about; (i) transcriptions, (ii) POS tags, (iii) syllables’ count of
vocabulary, (iv) stress patterns and (v) file IDs. There are different reasons for the mismatches of
Urdu word duplicates. It may have; (i) errors in annotation, (ii) homographs, (iii) homophones,
(iv) variation in the stress patterns of duplicates, and (v) alternative pronunciations as well as
transcription. According to the research demand; first three types are ignored but only fourth and
fifth categories are considered for the confirmation of alternative pronunciation. The standard
transcription is consulted with “Urdu Lughat: Tarixi Usuul Per” (Urdu Lughat: Tarixi Usuul Per,
2013) and English meanings of duplicates are incorporated with the consultation of Oxford
Urdu-English Dictionary (Parekh, 2013). The data analysis and results of duplicates are reported
in the table 1;

Table 1
Phonemic Alternation
Mutual Alteration of Short Vowels Mutual Alteration of Mutual Alteration of Medial Mutual Alteration of Long
T=5060 Short and Medial Vowel Vowels Vowels
T=916 T =888 T=248
D1 i <] 2o e>o e>1 e 4P = e 4P &

TW 850 850 830 165 293 440 124
ST 550 300 779 95 154 124 28
AP 300 550 51 70 139 324 96

Note: TW = Total words, ST = standard Transcription, AP = alternative pronunciations

Later, for the confirmation of suggested variations, 29 male-female Urdu speakers are
selected conveniently from public sector universities of Pakistan. They have at least completed
their higher secondary school education. Results have confirmed the presence of alternative
pronunciations in Urdu speech of 29 Urdu speakers of public sector universities in Pakistan. The
current work is based on a hypothesis that Urdu phonological rules directly influence re-
syllabification by causing restructuring therefore known as major cause of multiple
pronunciations in Urdu speech of Pakistani Urdu speakers. This wordlist is recorded after

embedding in different sentences for avoiding stress, boundary effect and confirming contextual
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effect. Subsequently, the results have confirmed alternative pronunciations of the given wordlist.
This collected data also has same spellings and, parts-of-speech, but with different stress patterns
and transcriptions which become the reasons of re-syllables and multiple pronunciations. These
multiple instances have been entered in an excel log-sheet for reconfirmation in order to avoid
inconsistency and human errors in annotation. Log-sheet also saves the time by making record of
each alternative pronunciation with specific file ID. Then, multiple pronunciations have been
used only after consulting annotation errors. Alternative pronunciations may occur due to
phonemic substitution, stress alternations, epenthesis and ellipsis by causing re-syllabifications
of Urdu unigue tokens. These multiple pronunciations give broader perspective to reach a
conclusive decision about re-syllabification of Urdu vocabulary. This study will ultimately relax
the concept of mispronunciations by accepting the alternative pronunciations as alternative
variety. Results of data analysis are given in table 2 for making clarity about the context

dependent or speaker dependent variations.

Table 2
Total Number of Alternative Words = 3339
Vowel Alternation
Mutual Alternation of Short Vowels Mutual Alternation of Short Mutual Alternation of Mutual Alternation
T=1384 and Medial Vowels Medial Vowels of Long Vowels
T=1012 T=478 T=465
a1 [ 2] 2o e2>o eDr e>e& e &:
SP1 13 15 10 7 13 24 06
SP2 13 15 11 17 12 20 12
SP3 24 14 11 11 19 13 22
SP4 14 18 12 23 15 13 11
SP5 17 22 10 22 11 16 21
SP6 18 20 11 12 16 18 18
SP7 19 22 13 11 17 10 13
SP8 22 20 11 12 15 10 12
SP9 5 11 19 14 14 10 14
SP10 11 12 15 10 15 13 11
SP11 19 14 14 10 11 16 19
SP12 11 19 14 14 10 14 20
SP13 12 15 10 15 13 11 22
SP14 11 12 15 10 15 13 11
SP15 19 14 14 10 11 16 19
SP16 14 18 12 23 15 13 11
SP17 17 22 10 22 11 16 21
SP18 14 18 12 23 15 13 11
SP19 17 22 10 22 11 16 21
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SP20 15 16 17 17 25 15 14
SP21 13 7 7 19 18 25 19
SpP22 15 16 17 17 25 15 14
SP23 13 7 7 19 18 25 17
SP24 19 17 17 23 22 22 14
SP25 18 11 11 20 22 12 15
SP26 7 23 23 23 23 24 11
SpP27 17 21 22 22 22 14 23
SP28 11 24 24 19 24 18 11
SP29 23 13 23 19 23 19 21
SP30 22 18 23 20 25 14 11
TP 463 496 425 506 506 478 465
Std. Dev. 4.5 4.5 4.8 5.1 4.9 4.4 4.6

5. Data analysis and discussion

Urdu phonological rules have suggested re-syllabification with sound change rules. Re-
syllabification is primary reason for alternative/multiple pronunciations of already existed
phonetic scripts of different surface forms. The results have confirmed three main causes for re-
syllabification and restructuring of Urdu vocabulary. Those are phonemic alternation, ellipsis,
and epenthesis. But in the subsequent sections, this research will only discuss phonemic
alternation especially vowel substitution in Urdu vocabulary.

51.1. Re-syllabification and Phonemic alternation
Mutual shuffling of speech sounds with other phonemes is called phonemic alternation and these
variant forms are called ‘alternants’. In general, an alternation rule can be written as, A converts
into B in X to Y context; A>B/X____ Y. It is considered the primary principle for re-
syllabification and multiple pronunciations. Though, morphology does not allow ‘alternants’ but
phonology accepts them with the contextual information of a segment which can alternate

stereotypical features of speech segments;

“....every morpheme has only one phonological form. Any
variation in the phonetic shape of a morpheme results from the

operation of regular phonological rules”.

(Jehsen, 2004).

Urdu phonology has also identified various ‘alternants’. But a native speaker can articulate

one ‘alternant’ at a single instance of time. Currently, according to the data analysis, Pakistani
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Urdu speakers can cause re-syllabification by articulating multiple pronunciations of vocabulary
with the substitution of one vowel with another vowel. There are four different types of vowel
substitutions; (i) mutual alternation of short vowels, (ii) mutual alternation of short and medial
vowels, (ii1) mutual alternation of medial vowels, and (iv) mutual alternation of long vowels. The
reasons of first two types of alternations are avoided to discuss because they are speaker

dependent variations therefore are out of the scope of this research.

5.1.1. Re-syllabification and mutual alternation of short vowels

First condition is the mutual alternation of short vowels; it may occur when one short vowel
alternates with another short vowel e.g. in the word a& (proper name /muhommoad/), /vl is
substituted either with a short vowel /o/ or a medial vowel /o/ to form two more alternative
pronunciations i.e., /mohommod/ and /mohommod/). In another example, the word L (high
/balond/) may articulated with two alternative pronunciations i.e., /bulond/ and /bolond/ by
substituting /o/ with short vowel /o/ or medial vowel /o/ respectively. According to the data
analysis, phoneme alternation is occurred at two different levels i.e. at word initial and word
medial positions. These phonemic alteration follows some specific pattern; front vowels
substituted with the front vowel and back vowel alternated with the back vowels but possibly
nearest vowel on quadrilateral i.e., /1/ is substituted either with /e/, /&/, or /a/. Secondly, it is also
observed that shuwa /of is the only short vowel which is randomly appeared regardless of the
position of substituted vowel on quadrilateral. Its central position on the quadrilateral vowel
chart can easily describe the main cause of random substitution of vowels with /o/ short vowel.
The reason is; tongue has to cover a minimum distance for its articulation therefore, occurs
randomly substituted with other oral vowel or even causes epenthesis in complex consonant
clusters in the speech files of Urdu native speakers in Pakistan. Thirdly, a word medial schwa /o/
is substituted with /&/ medial vowel in the speech reference files. The reason of first and second
types of segment alternations have proved speaker dependent variations because haven’t
followed specific contextual pattern. On the other hand, third type of substitution is contextual
variations. In Urdu speech of Pakistani Urdu speakers, some common conditions have been

observed for the phonemic alternations. Those are;
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1. Phoneme alternation has been observed only in content words either monosyllabic,
disyllabic, or multisyllabic.

2. A mutual alternation of short vowels occur if the word starts with glottalization effect or
syllabic stress. In general, we can write the rule as; A->B/_#[+glottalization] while more

specifically as;

(i) e>a/ #[+glottalization]

+highmid lowmid
+medial medial +syII
-round -round #- back -back + C.G.

(if) v>0/_#[+glottalization]

highmi +lowmid
+short +medial +syll.
+round +round #+back| + back + C.G.

3. A stressed articulation mostly become the cause to alternate a short vowel with another
short vowel but without changing the place of articulation. Means that, a front vowel will
only alternate with front and back vowels alternate with back vowels. But only shuwa
vowel plays an important role by appearing in place of both short vowels (v and 1) due to
its central position in quadrilateral. Generally, the rule can be written as; A->B

|_#[+stress] while more specifically as;

(iii)e>ae /_#[+stress]

highmi +lowmi
medial | > |+medial | /__ (+syll.
round -round #-back | -back + stress

(iv)o>o0 /_#[+stress]
+highmi +lowmid
+medial > pmedial [ +syll.
+round +round #+back| + back + stress
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4. If the word starts with glottalization or syllabic stress, the long vowel alternates with
another long or short vowel. In general, we can write the rule as; A->B
|_#[+glottalization] while more specifically as;

(v) e:>ae: /_#[+glottalization]

+highmid +lowmid

+long | +long +syll.

-round -round #-back J -back + C.G.
(vi) 2:=>0: /_#[+glottalization]

+highmi +lowmi

+long 2| +long +syll.

+round +round #+back) + back + C.G.

(vii) a:/o:>u/_#[+glottalization]

+mid Ahighmi
+long - [-long [ [yl
+round +round #+back| + back + C.G.

(viii) e:>ae/ #[+glottalization]

+highmid +lowmi
+long +medial [ +syll.
-round -round #-back ) -back + C.G.

5. Stressed articulation also becomes the cause for the mutual alternation of long vowels but
without changing their place of articulation. Generally, the rule can be written as; A>B

|_#[+stress] while more specifically as;

(ix)e:>ae: /_#[+stress]
+highmid +lowmid
+long —>| +long +syll.
round -round #-back ) -back + stress

(X) a:=>0:/_#[+glottalization]

o ) o)
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+round +round #+back + back + stress

(xi)a:/lo:>u /_#[+glottalization]

+mid Fhighmi
+long - flong +syll.
+round +round #+back| + back + stress

(xi) e:>ae/ #[+stress]

+highmid +lowmid
+long -| -long +syll.
round -round #-back ) -back + stress

6. Ifaword is articulated in stressed utterance then a diphthong may substitute with another
phoneme by causing syllable breakage by inserting an approximant e.g., a word \< [kea:]

is alternatively pronounced as [keja:] i.e., diphthong breakage with /j/ insertion.

5.1.2. Re-syllabification and mutual alternation of short and medial vowels

Second condition is the mutual alternation of short and medial vowels. According to the data
analysis, such alternations mutually appear when a short vowel alternates with a medial vowel
and vice versa e.g. the word —%3,1 (committing an offence) is articulated in three alternative
forms i.e., one standard form (/irteka:b/) and two alternative forms (i.e., /irtika:b/ and /irtoka:b/)
with the substitution of a medial vowel [e] into a short vowel [a] or [1]. Another Urdu word &
(proper noun) is articulated with three different pronunciations; (i) one standard form
(/mvhommod/) and two alternative but mutually understandable pronunciations (i.e.,
/mohammad/ and /mahammod/) with the substitution of a short vowel [v] into a medial [0] or
short vowel [o] respectively. In first word, a medial vowel is mutually alternated with a short
vowel [1/a] and in second word, a short vowel /u/ alternates with a medial vowel [0] which

become the cause of re-syllabifications.

5.1.3. Re-syllabification and Mutual alternation of medial vowels

Thirdly, the mutual alternation of medial vowels also causes re-syllabification of Urdu
vocabulary. This condition comes true especially in polysyllabic Urdu vocabulary which starts
with - «ll |etters e.g., the word, Lssl (care) is articulated with two different pronunciations i.e.,
one standard form /ehtija:t/ and one alternative form /ehtija:t/. Stressed articulation is the second
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and glottalization is the third most important condition for the substitution of /e/ medial vowel
into /e/ medial vowel. If Urdu vocabulary has - «ll letters at word initial position than a speaker
can articulate it either at a normal speaking rate or as a stressed articulation. So, if a speaker
utters a word with normal speaking rate than s/he pronounces that vocabulary with /e/ medial
vowel which is supposed to be a standard form but alternates medial vowel /e/ with /&/ only
when s/he articulated the same vocabulary with stressed condition. Moreover, a stressed or
glotallized version of the vocabulary also shows larger speech segment than the normal speech
segments. Conditions for the alternative pronunciation can be describe as;

I.  the words; /! (respect /ehtera:m/), z\aisl (protest /ehtedsa:ds/), »/~! (an unstitched white
cloth for Hajj /ehra:m/), uta! (feeling /ehsa:s/), o= (good deed /ehsa:n/), 5= (orders
lehka:m/), owisl (phlebotomy /ehtema:m/), have been articulated with alternative
pronunciations e.g., /ehtera:m/, /xhtedsa:ds/, /ehra:m/, /ehsa:s/, /ehsa:n/, [ehka:m/,
/eehtema:m/ respectively. But this alternation appears only when all these words start with

glottalization then /e/ medial vowel is articulated with substituted medial vowel /z/.

e>a /_#[+glottalization]
+highmid +lowmid
+medial |- [+medial /L +syll.
-round -round [# —back] -back + C.G.

ii.  secondly, the words; a _nisl, zlaisl sl sl Gdeal) dlual) &8sl olas) have been articulated
within stressed speech than /e/ medial vowel is alternated with /&/ medial vowel by
giving alternative pronunciations of these words e.qg., /htera:m/, /zhtedsa:ds/, /ahra:m/,

leehsa:s/, [eehsa:n/, [eehka:m/, /ehtema:m/, respectively.
e>a [_#[+stress]

+highmid +lowmid
+medial | | +medial [+syl|. ]
-round -round #\-back -back +stress
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5.1.4. Re-syllabification and Mutual Alternation of medial and long vowels

Mutual alternation of medial and long vowels is the fourth situation for re-syllabification and
multiple pronunciations of Urdu vocabulary. But the condition is the co-occurrence of ¢ dna <l
at word initial and medial positions. Data analysis has confirmed the conversion of a medial
vowel into a long vowel and the reason is the relaxed or unconscious articulation of Pakistani
Urdu speakers. Because in order to fill the time slot of a syllable, the deletion of glottal stop ¢ [?]
converts its preceding medial vowel into a long vowel (Nawaz, Deletion Rules in Urdu
Language, N.A.). For example, at normal speaking rate, the word _Ltie! (Trust /e?teba:r/) is
articulated as /e:teba:r/, )s=! (miracle /e?dsa:z/) is articulated as /e:dza:z/, swi=! (Trust /e?tema:d/)
is pronounced as /e:tema:d/, =l 5=l (Objection /e?tera:z/) is alternatively pronounced as /e:tera:z/,
el (to announce /e?la:n/) is articulated as /e:la:n/. So, phonologically it will be right if we write

this re-syllabification rule as;

~

+syll. ) (-syll.
-long | (+glott)| . [+syll]s;, @/ [[+syll. _Jsi. [+syll.]s,{#
-back l s1

-stress/
Relaxed articulation

Re-syllabification

[.] a dot stands for a syllable boundary and # stands for a word boundary

5.1.5. Re-syllabification and Mutual Alternation of Long vowels

Mutual alternation of long vowels is the fourth situation for the alternative pronunciation of
Urdu vocabulary but if the articulated words are found in stress articulation e.g., word (s
(twenty three) has two pronunciations; one is standard /te:i:s/ while /tge:i:s/ as an alternative
pronunciation, word «£ (ball) has two randomly used pronunciations; one is standard /ge:nd/)
and alternative pronunciation /ge:nd/, and the word J:3s (witch) has two pronunciations; one
standard /fore:l/ and the other is alternative /fforee:l/. Data analysis has also confirmed the
conversion of a medial vowel into a long vowel after deleting glottal stop ¢ [?] but the condition

is the co-occurrence of ¢ dna <l at word initial position e.g. in the word _tse! (Trust /e?teba:r/)
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such type of words have standard transcription with /e/ medial vowel but this medial /e/ vowel
converted into long vowel /e:/ with the deletion of glottal stop /?/ because Pakistani Urdu
speakers are eliminated it at any position (Nawaz, N.A.). This would not be wrong if we take /e:/
long vowel as a standard segment therefore in this study glottal stop /?/ consciously has been
deleted in the alternative transcriptions of the words. Presently, we are dealing with the mutual
alternation of /e:/ long vowel in /@:/ long vowel which became the cause of multiple

pronunciations in polysyllabic words e.g.,
I.  If the vowel has prevocalic glottalization;

e:2>&: /_[+glottalization]

highmi +lowmid
+long >|+long |/__ Esyll.]
-round -round CG
cback back

ii.  Due to the stressed articulation; long vowel /e:/ would be substituted with the long vowel
e/

e:>a&: /_[stress]

+highmi Flowmi

+long ->|+long /_ +syll.
-round -round Erstres;
-back -back

6. Conclusion and future discussion

Finally, the speech analysis of Urdu corpus has confirmed the multiple pronunciations occur
due to the re-syllabification of Urdu vocabulary. The results have also confirmed Urdu
phonological rules at larger scale. All the above mentioned rules have been confirmed after
collecting the consent of native Urdu speakers in Pakistan. (i) Re-syllabification is observed only
in open class words i.e. nouns, adjectives, verbs, etc. (ii) Stress play important role in re-
syllabification of Urdu vocabulary e.g., unstressed articulation causes elision and stressed

articulation causes epenthesis. (iii) Phonemic elision has reported only in multisyllabic words.
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Presently, dictionaries only incorporate morphological information but phonological
information of vocalic alternation is not the part of any dictionary. Therefore, these suggestive
variation should be incorporated in new dictionaries in order to cater alternative pronunciations
of Urdu vocabulary. These phonological information will prove beneficial for speech recognition
and natural language processing tools for avoiding speech errors. It will ultimately improve the

quality of artificial languages and NLP tools.
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