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Abstract

Indicating the relationship between language and music as musical linguistics, the current
study investigates three main stream Bangla songs regarding the devotional aspect of music
to explore how one domain interacts with another. A theoretical framework based on
metrical phonology as well as Generative Theory of Tonal Music (GTTM) has been used
to reveal how a lyric achieves musical virtue through transforming its built-in stress pattern
or speech stress of language. In particular, the data analyzing parameters have been taken
from linguistic and musical aspects. The parameters of those aspects have been designed
considering metrical phonology as fundamental theoretical background. In case of
linguistic aspect, the lyrics of the selected songs have been tested through the prosodic
hierarchical structure, feet structure inventory and parameters of metrical constituents. In
addition, acoustic phonetic evidences of stress transformation have been shown from the
linguistic aspect. Whereas, grouping structure, metrical structure, time-span reduction and
prolongational structure of GTTM have been selected as parameters from the musical

aspect. However, both domains have been considered as autonomous hierarchical systems.

Taking qualitative method the entire study has been proceeded by finding answers of some
guestions since this is a non-numeric, exploratory investigation. Basically, the prime query
of this research is to find out the causes behind transforming the stress pattern of Bangla
songs through melodic insertion. Three Bangla songs of Tagore, Nazrul and Lalon have
been selected as popular devotional songs for the experiment in this study. In case of
analyzing lyrics of these songs without melody linguistic investigation solely has been
shown primarily. Though Bangla is a stress-accent quasi-sensitive language and trochaic
feet prevail in the majority of the syllabic structures of Bangla words, this study observes
remarkable violations of those norms. Besides trochaic structure iambic and mixed
structure have also been found in linguistic analysis of lyrics. On the other hand, musical

analysis of the entire songs (e.g. lyrics with melodies) reveals different types of feet



structure as well as metrical structure unlike the same of lyrical investigation. This
structural deviation has been addressed as transformation of stress pattern in our study.
From metrical grids to prolongational tree structures, all our experiments of GTTM firmly
show that putting melodies causes transformation of the regular stress pattern of speech.

Vi
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Chapter 1

Introduction

This research is an interdisciplinary study of language and music regarding processing
of complex sound as well as hierarchical structures as shared features of both
communicative medium. Although systematic investigation of exploring the relationship
between those domains are rarely found, scholars (Bernstein, 1976; Bright, 1963; Brown,
2001; Livingstone, 1983) from various academic arena from musicology to linguistics
discuss those domains from basically macro level® interest. The prime concern of this
research is to show how the stress pattern of language transforms into melody in a song.
In other words, the tunes of songs achieve musical virtue through transforming the natural
or regular stress pattern of language in particular lyrics. In order to show this
transformational phenomenon Bangla songs have been analyzed in this research.
Through structural subtle investigation this study has drawn the connection between
language and music. Especially, this relationship has been built by generative perspective
as well as metrical phonology of language and music. However, the tendency of showing
direct analogy between language and music of both systems was very attractive in the
late 70s. Nevertheless, this kind of analogical postulation did not last by ruthless criticism
of systematic research of cognitive as well as generative studies. This study is an
endeavor to construct a bridge between those two domains by taking Bangla songs as

samples.

1.1. Background of the problem

The theoretical inception of building connection between language and music was begun
with evolutionary as well as anthropological aspects. The scholars (Darwin, 1871,
Fogany, 1983; Brown, 2001; Molino, 2013; Rousseau, 1966) of those fields generally

1 Emphasis on holistic discussion
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took contradictory sides in case of depicting their relationship such as, one domain
developed without the aid of other domain or both developed from a shared proto faculty.
Thinkers (Darwin, 1871; Livingstone, 1983; Rousseau, 1966) obstinately tried to propose
that the beginning of human language was totally musical, thus human could sing before
they could talk. Nevertheless they could not present strong scientific evidence to support
this hypothesis, though the theories of separation process from music to language is more
promising. For example, the double articulation process of speech (Fonagy, 1983). This
process refers to the sonic division of a language which have no intrinsic meaning in
themselves but can be combined into new units of meaning whereas, this duality of

patterning is absent in music.

However, analyzing the hierarchical structure as well as the phonological one of music
and language, a common ancestral stage or ‘musi-language®’ stage is impressive from
this perspective (Brown, 2001). The gap in knowledge of evolutionary aspect has been

overcome by cognitive explanation of their relationship.

From cognitive point of view those two domains have been considered as two
autonomous cognitive abilities which share some basic identical features since all sorts
of cognitive activities contain some common cognitive characteristics (Jackendoff, 2009).
For example, each and every cognitive activities such as, from the act of throwing a ball
to playing a sitar follow a general syntax which construct the capacities to combine
elementary sequences (Calvin, 1990). Moreover, challenging neuropsychological
research®, neuroimaging studies* explore that these are some sort of overlaps between
those domains. For instance some neural resources are shared between linguistic and

musical association (Patel, 2012,p. 5-6). However, the focal point of this study is to show

2 Musi-language proposes that music and language evolved from a common ancestral stage, such that their shared
ancestral features evolved before their distinct properties.

3 Neuropsychology is the study of the structure and function of the brain as they relate to specific psychological
processes and behaviors.

4 Neuroimaging study is a combination of various techniques which image the structure, function of the nervous
system.
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how one sequential structure like music influences other sequential systems like,
language or lyrics. In addition it is noteworthy that our methods of analysis have been

more or less influenced by cognitive theories of phonology and music.

The structural analogical hypothesis (Bernstein, 1976) was completely rejected by further
generative analysis of music and language in particular, Generative Theory of Tonal
Music (GTTM). Basically, structural dissociations are as prominent as they express
themselves as individual systems. For example, language possesses some constraints and
sequential operations such as, parts of speech or phrasal hierarchical projection which
are not possible in instrumental music at all. On the other hand, solely different
mechanism of sequence processing prevail in musical structure which is entirely absent
in language like, interval, musical harmony, consonance and dissonance do not occur in
speech. To elaborate, phonemes of language are not determined mathematically as notes

of music through interval.

In order to analyze music structure basically, musicologists and linguists design
combined theoretical framework and they build up theories directly from linguistics
especially, from generative aspects of structural hierarchy as well as metrical phonology
(Lerdahl and Jackendoff, 1983). In fact this time the interface between language and
music is not analogical at all rather, GTTM is more interested in showing how music
differs from language or how one domain influences the other.

According to the architects of GTTM, the model has been constructed following
generative model of linguistics completely, yet some fundamental discrepancies are
observed between those two models. For instance, regarding generative linguistics
lexical items are assembled by the syntax into hierarchically structured larger complex
units by the recursive operations. Moreover, information as well as phonological
interpretation is transferred from syntax to semantics (Lerdahl and Jackendoff, 1983).
But, the reverse operation is not possible in linguistic system. On the contrary, the

hierarchical interpretation in the various components is characterized in both bottom to
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top and top to bottom terms in GTTM. Thus, unlike linguistic system GTTM accepts
reverse information flow among the modules. As a consequence some confinements may
be appeared while analyzing songs since the data contain linguistic as well as musical

information.

In this study syntax is considered as a hierarchical organization of strings of discrete
objects in case of music and language. Analyzing songs through prosodic tree structure
IS a significant investigation in this research. Linguistic tree construction contains rigid
rules and phrasal projections whereas, music possesses different objects than language
does. In fact musical theory strictly refuses the psychological levels like linguistics and
it perceives pitches, chords, rhythm as its elementary objects. Musical objects are referred
to as pitch events as larger level units consist of grouping of events. However, in this
research syllable and note have been considered as the basic correspondence between
language and music. Basically, it is yet to be explored how the grouping strings® act in
case of analyzing songs. For example, regarding Grouping Well Formedness Rules 1
(GWFR1) of GTTM, the contiguous elements have not been defined certainly. Like,
whether a specific paradigm accepts to include the elements from out of the context in
the structure. If it does then GWFR1 has not indicated any process of including the outer
elements in the system (see section 2.5.1.2) and this notion might be problematic in case

of linguistic objects as well.

On the other hand, some challenges can be faced in analyzing language-music
assimilated form like, song in order to show metrical grid system and prolongational
structure. For example, whether Metrical Well Formedness Rules (MWFR 3) and 4 (see
section 2.5.1.2.2) work properly after inserting melodies into lyrics. Thus, the musical
rhythm might be influenced by the linguistic rhythm to some extent in songs. If it happens,
those rules would not work exactly. Contrary to linguistic prosodic intonational tree as

strong versus weak nodes, the opposition is head vs elaboration in the time-span

5 Grouping strings of GTTM expresses the hierarchical segmentation of the musical piece into motives, phrases and
sections.
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reduction ® and prolongational structure ” in GTTM (see section 2.5.1.2.3). As a
consequence, there is not any feet level projection in those trees. Therefore, it seems that
obscurity may occur in case of analyzing songs from hierarchical perspective. For this
reason, all prosodic trees have been translated into prolongational tree structures. It is
noteworthy that similar process of analysis has been found in the previous studies

(Lerdahl, 2013) of music language intertwining explorations.

In case of selecting the parameters of the metrical constituents four most prominent
parameters have been chosen in this study, though there are more or less fourteen metrical
parameters (Apoussidoou, 2007, p. 15). Since it is well established from the previous
studies that Bangla is a stress accent, quasi-sensitive language (Chatterji 1921; Goswami
1944; Ferguson & Chowdhury 1960; Anderson 1962; Ray, Hai, & Ray 1966), these
parameters are sufficient for our study.

From the previous study of the transformation of stress pattern, Lerdahl (2013) showed
that word stress or speech stress can be changed through strong beats of melodic stress
pattern. Nevertheless, the intensity of transformed stress pattern of song has not been
shown. Thus, in order to show the transformational evidence of stress, acoustic

phonological information have been presented in this study.

However, in case of selecting songs, three prime genres have been considered as the most
prominent streams of Bangla songs. As a matter of fact, the evolutionary process of
Bangla songs dates back to one thousand years along with Bangla language. Therefore,
a variety of Bangla songs ranging from Charyapada to Nazrul sangeet have been found
in the 19" and 20th century (Goswami, 1993). On the other hand, Baul’s songs are

another main stream Bangla songs which are often called folk songs. In this study the

& Time-span reduction assigns to the pitches of the musical notes a hierarchy of structural importance
with respect to their position in grouping and metrical structure.

7 Prolongational structure assigns to the pitches of hierarchy that expresses harmonic and melodic
tension, continuity and progression.
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songs of Lalon Shai are taken as the main stream Bangla of Baul-Fakir-Shahajia genre.
In the evolution and development of Bangla songs, it is seen clearly that devotion helps
to build fundamental emotion of lyrics and tunes. Therefore, this significant aspect of
Bangla song has been taken seriously in this study. It is noteworthy that we are not going

to concentrate on the modern or contemporary Bangla song.

1.2. Purpose of the study

The primary goal of this research is to explore the most significant tendencies of stress
pattern of Bangla songs by applying relevant analyzing tools of metrical phonology as
well as Generative Theory of Tonal Music (GTTM). Since it has been already mentioned
in the above sections that showing the analogical structural relationship of music and
language is not as convincible as this study is conducted following this notion. Here the
point of separation between both systems has been taken as the focal point.

First of all, the lyrics and tunes have been considered separately and then the research
has been governed in a holistic approach. Therefore, this is an attempt to show how stress
patterns of Bangla songs work without tune. Second stage is to investigate the stress
structures of tunes without lyrics and finally the overall stress pattern have been revealed
which is created by both lyric and tune. The lyric of song expresses certain sort of
meaning other than tune, whereas if tune is put in the same lyric then it would achieve
extra semantic quality. For example, some special emotional state may be expressed by
adding tune in a lyric. In fact the process of adding tune in lyric is completely controlled
by the transformation of stress pattern. Therefore, tune provides special ‘musical virtue’

to language by transforming the stress pattern.

Overall, the ultimate goal of this research is to show the eventual relationship between
language and music through analyzing Bangla songs and this is an endeavor to show how
Bangla song achieves this virtue by transforming stress pattern.
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1.3.  Significance of the study

Since any research work regarding fundamental structure of Bangla language and music
is not found, this work will play a vital role in describing the phonological structure of
Bangla language and music. Almost all the scholars (Karunamaya, 2007; Tagore, 1978)
who are interested in Bangla musicology wrote a lot on history and evolution of Bangla
songs, but music has not been considered as a communicative system from
interdisciplinary aspect. Consequently music-language interface has not been discussed
theoretically from any academic interest. This study is the beginning of describing their
connection in respect of structural investigation through Bangla songs.

Although a vast amount of research work on various aspects of Bangla phonology are
found (Chatterji 1921; Goswami 1944; Ferguson & Chowdhury 1960; Anderson 1962;
Ray, Hai, & Ray 1966), the stress features of Bangla is rarely analyzed from hierarchical
perspective. For instance, the Bangla words in which the most prominent tendencies of
Bangla stress system are prevailed have not been depicted through prosodic tree structure.
As well as Bangla words have not been tested by parameters of metrical constituents yet.
Prior to investigate the stress pattern of Bangla song it is a requisite to analyze the stress
pattern of Bangla words by using the mentioned phonological tools otherwise, the
analysis of songs will be incomprehensible. In this work complete characteristics of stress
feature of Bangla have not been described rather, the words of the selected songs have
been analyzed. Though the stress pattern of Bangla language have been investigated
according to the necessity of this research work in a limited range, this work will be a
vital addition to Bangla musical phonology.

In western academia the reciprocal relationship between music and language has been
defined as ‘musico-linguistics’, ‘musi-language stage’ and so on (Bernstein, 1976;

Brown, 2001). In this research the term ‘musical linguistics’ has been taken to address
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the relationship. Moreover, a new terminology has been introduced in Bangla linguistics

and music arena through this research.

1.4. Research design

For being a qualitative study this research has been proceeded by solving some research
questions. Thus after raising a prime questions, several sub questions have also been
formed simultaneously in order to find answer(s) of the first question. These questions
may be raised from two types of aspects like, linguistic and musical aspects. Basically,

by solving these questions, this study has been accomplished.

Three songs have been selected from the most prominent streams of Bangla songs in

respect of the aspect of devotion.

First of all, the lyrical and musical presentations of the songs have been provided. In this
case morpho-syntactic glossing as well as staff notation with lyrical glossing have been
given for linguistic and musical descriptions respectively. Then the first stage of analysis
is the linguistic analysis of lyrics solely. Regarding linguistic investigation prosodic
hierarchical structures, prosodic tree diagrams, feet inventory and formation of feet
structure and tests through the parameters of the metrical constituents of the songs have

been shown.

After that each song has been described with the selected tools of GTTM. The songs have
only been explored by using the theories like, strings and grouping structure, metrical
structures and prolongational structures in this study. Since grouping as well as metrical
structures do not show the hierarchical mechanism of the elements, prolongational
diagram is eventual in this case. Moreover, the acoustic phonological evidence of the

songs have been analyzed in this section and after getting the acoustic information it has
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been observed whether the stress of songs being changed for melodic insertion. After that,
the metrical representation of transformed stress grid of lyrics of songs have been
presented. Once the transformed metrical stress pattern is revealed, it is easy to depict the
time span reduction structures of the songs. In this case firstly the prosodic form of the
words of the lyrics have been translated into time span reduction tree diagram. The
second stage is to rewrite these translated tree diagram with transformed stress
assignment for inserting tunes. Finally a complete prolongational structure of songs with
transformed stress assignment have been depicted. In this way the stress transformation

of Bangla songs have been sketched out.

1.5.  Assumption and limitation of the study

Though the songs have been selected concerning the feature of devotion of Bangla song,
these three songs contain a variety of musical as well as linguistic features. As a
consequence various syllabic structures, feet inventories and prosodic structures have
been found through analyzing the songs. Moreover, various combination of parameters

of metrical constituents are also predictable among the words of the songs.

Furthermore, since linguistic software praat has been used in order to analyze acoustic
phonological features, nearly accurate measurement have been found. On the other hand
for writing the staff notation of the music musical software musiscore 2.2 has been used.

In this case the skeletons of the melodies of the songs has been constructed.

However as Bangla music possesses some characteristics different from western tonal
music, it cannot be written up in a subtle way through staff notation. For example, the
ascending and descending pattern of notes of Bangla songs are very different from
western songs. In this case in order to correspond to those features ornamental symbols

like, trill, mordent or crescendo might not be appropriate.



In case of the cognitive explanation of the relationship between language and music any
Event Related Potential (EPR)® test cannot be done due to the lack of sufficient

neurological equipment.

In this study only three Bangla songs have been selected for the sake of economic analysis.
If songs from all genres were taken for the analysis, an overall picture of stress

transformation of Bangla song could be drawn.

1.6. Chapters outline

This thesis has been divided into seven chapters such as, Chapter 1: Introduction, Chapter
2: Theoretical background, Chapter 3: Revisiting the previous studies, Chapter 4:
Methodology, Chapter 5: data analysis, Chapter 6: Comparative discussion and Chapter

7: Conclusion.

In the chapter 2, the theoretical framework of this study has been constructed in order to
analyze the songs and the previous relevant studies have been provided in the chapter 3.
Next, the research method, questions and the design of the whole study is provided in the
chapter 4. Basically the research has been done in the chapter 5, as this chapter contains
the complete analysis of the study. A concise comparative discussion on the findings of
this investigation has been provided in the chapter 6. Final discussion and findings are

provided in the chapter 7.

8 ERP is a test which measures brain responses of a specific cognitive, sensory or motor event.
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Chapter 2

Theoretical background

The prime focus of the theoretical discussion in this chapter is to develop the foundation
of analyzing methods and framework as well as to reveal how speech stress transforms
into musical stress in Bangla songs. In order to sketch out the conceptual basement of the
theoretical framework and tools, it is necessary to explore the eventual relationship
between language and music. For this reason, after providing the introductory discussion
of the theoretical guideline, some light has been shed on showing the intertwining
connection between them. For example, all possible scopes of association ranges from
direct analogy to systematic structural comparison have been discussed primarily. After
that the applicable tools of Generative Theory of Tonal Music (GTTM) which is
established inspired by metrical phonology have been provided. Then, the basics of
metrical phonology and the parameters of feet structures inventory are sorted out. In
addition the acoustic phonetic features, which have been examined in this study have

been mentioned at the end of the chapter.

Even though the descriptive and structural aspects of music and language are the
principal concern of this chapter, multidisciplinary (i.e. cognitive, evolutionary) aspects
regarding language-music relationship are relevant and have been given equal
importance to strengthen the theoretical foundation of this study. Prior to build up an
analytical base of this research, it is necessary to review the possible point of views that
have been figured out by many thinkers over the years. The reciprocal relationship
between those two communicative medium has been developed from three aspects:
Evolutionary aspect of language and music, Cognitive aspect of those two domains and
Structural framework of those two hierarchical systems. First of all the theoretical
basement of this study by which the analyzing methodologies and tools of this study are

designed is discussed briefly.

11
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2.1. Metrical Phonology: a theoretical guideline of this study

Metrical theory of phonology is generally concerned with organizing phonological
segments into groups of relative prominence. The segments, which are incorporated into
syllables, syllables into metrical feet, feet into phonological words and words into larger
units. This entire association of phonology is often represented by hierarchical tree
structures and grids. Though the theories of metrical phonology has been developed as
non-linear theory of stress, the domain of this theory has been extended to other
phenomenon (Hulst, 1995). The theory of the representation of nonlinear stress is
introduced by Liberman (1975) and Liberman and Prince (1977) is a direct reaction to
the linear analysis of stress proposed within the sound pattern-framework developed by
Chomsky and Halle (1968). In metrical phonology stress is seen as a relational property
among the phonological segmental constituents which are manifested by tree structures
expressing binary relationship between sister nodes which are labeled strong and weak.
Further elaboration of this stress theory such as, the metrical stress assignment, types of

stresses and parameters of metrical constituents have been provided in the section 2.6.

Since this is a twofold study which contains the aspects of showing the linguistic stress
assignment of lyrics and melodic stress pattern, the theoretical basement has to be
constructed by taking a common field. In this regard considering metrical phonology as
theoretical guideline, prime data analyzing tools have been designed from Generative
Theory of Tonal Music (GTTM) whose core foundation has been built inspired by not
only generative theories of linguistics but also metrical phonology. Moreover, it is
noteworthy that the melodic stress pattern develops by modifying the natural stress
pattern of language (e.g. lyric) in a song and this research is an endeavor to show how
this change is occurred. For this reason, metrical phonology has been taken as the
theoretical background since the basic components of GTTM are developed by following
the prosodic hierarchical segmentation and rules of linguistic stress (see section 2.4.1.1.).
The connection between the theoretical guideline and the analyzing tools of this study
can be shown by a diagram,

12
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Figure 2. 1: Model of the Connection between theoretical guidelines and tools

The figure 2.1 depicts that the possible underlying analyzing tools of GTTM have been
integrated by direct influence of metrical phonology, though the forms of both
methodologies are quite different. The linguistic elements like, lyrics without melodies
require metrical parameters whereas, musical and musical linguistic elements such as,
melodies and songs need analyzing tools of GTTM. The possible underlying analysis of

GTTM and metrical phonology have been discussed elaborately in section 2.5 and 2.6.

Before start discussing the aspects (e.g. evolutionary, cognitive and structural) mentioned
at the beginning of this chapter, it is important to go through a general outline of music-
language relationship.

13




Dhaka University Institutional Repository

2.2. A general outline of the Relationship between language and
music

The parallel and non-parallel (Jackendoff, 2009) between music and language have been
systematically discussed by biologist, anthropologist, musicologist, semioticians and
linguists from their own point of views using different methodologies. According to the
linguist William Bright (1963) “language and music are the two most important ways in
which man use sound” (p. 26). Though sign language does not take sound as a way of
expression, music is quite dependent on sound. Nevertheless, the most significant point
of connection between language and music is that they both rely on the analysis of
complex sound. It is the most eventual feature of both systems that builds up a connection
between them. In this stage, it is relevant to ask a question like, what do music and
language have in common and how are they different? In order to answer this question
Coker (1972), in his work of music aesthetics, provides a list of characteristics particular

to language, suggesting in some senses the comparison between the two,

1) “A language consists of a complex set of symbols.

2) The set of significations for each symbol is shared in common, at least to some
extent by the members of the linguistic community.

3) The symbols can be interpreted and usually produced by the normal members of
a community.

4) The set of significations for each symbol is conventionally fixed.

5) A language has or in principle is capable of having a dictionary listing each
symbol and its synonyms or the set of its signification.

6) A language has a syntax: it has a structural rules for the kinds, the ordering, and

the connection of symbols into permissible combinations” (p. 07).

Coker’s attempt to define common points joining language and music is a representation
of important developments in the linguistics of the twentieth century which is known as
structuralism. For example, the core unit of both system has been indicated as sign and it

is clear from his listed characteristics that both medium consist symbolic signs.
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Furthermore, signification of these signs require minimal conventionality by certain
group of people to convey meaning. The phoneme and morpheme which are structural
units of human languages are particularly important in this regard as those notions
provide linguists a set of units which could be codified and classified. Some attempts of
musicologists as well as linguists to find a comparable form of codification similar to the
linguistic system of phonetics for the syntax of music are noteworthy. Bright (1963)
comments in this case that “musicology has perhaps been slower in identifying its formal
units, but some of the most interesting advances in this task specifically explore parallel
between music and language and suggest musical analogies to the linguistic phonemes

and morphemes” (p. 29).

Direct correspondence between musical units and linguistic units was first introduced by
Leonard Bernstein. In his Norton Lectures which were delivered at Harvard University
in 1973, presented a self-styled quasi-scientific exposition. The lectures were both
recorded on video and printed as a book titled The Unanswered Questions: Six Talks at

Harvard.

2.2.1. Musico-linguistics: a Bernsteinian approach of music-language
relationship

Bernstein (1976) is the first musicologist who suggests an interdisciplinary approach
triggering music and language. In this regard he strongly proposes that linguistic theories,
methodologies as well as analyzing tools might be applied in order to describe musical
structure. These lectures he titled, ‘Phonology’, ‘Syntax’ and ‘Semantics’. Each of them
dealing with a distinct but linked branch of linguistic study like, the first one deals the
system of relationship between the speech sounds constituting a given language; the second
one deals with the structure arising from those sounds and the last one the natural result of

adding phonology and syntax together. The final three talks were concerned about the
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implication of theories of phonology and syntax for the future of western tonal music.
Moreover, he proposes an overall term ‘musico-linguistics’ regarding this twofold study.
Though his theory confronted ruthless criticism by later musicologists and linguists
(Lerdahl and Jackendoff, 1983), it is beyond question that his Norton Talks were an

inception of discussing the reciprocal relationship between music and language.

2.2.1.1. Bernsteinian musical phonology and syntax

First of all Bernstein proposes that starting on a phonological level it is necessary to seek
‘substantive universal’ within the musical text through transformational generative
methodologies. He compares musical note arrangement to sound system of speech. For
doing this analogy he indicates the feature of ‘worldwide inborn musical grammar’ which
he takes from innate linguistic capacity. It has been referred from his self-reported discovery
of ‘musical germ® which has been originated from Aron Copland’s Piano variation (1937)*.
This musical germ is pointed out as substantive universal of all music. As a matter of fact
musical germ is a combination of four musical notes like, E, C, D# and C#. These four notes
in another order can also be found as a form of subject of the Bach’s C# minor fugue,
Spanish rap city and even in Indian Raga music (Bernstein, 1973, p.09). He assumes that
there were some primal reasons which is why these four notes prevail in a variety of musical
examples regardless of cultural barriers. For this reason it is postulated that this is the

substantive universal of musical phonology.

On the other hand, he describes musical syntax by linguistic syntactic rules of speech.
Musical syntax may be analyzed by showing musical equivalent to grammatical description.
He proposes that musical motif can be equated to grammatical substance or parts of speech.
For example, Wagner’s fate motif contains three notes and these notes act as phoneme or

morpheme that make up a word which is a noun or substantive. This substantive is not a

® Musical phonological universe

10 The Piano Variations of American composer Aaron Copland were written for piano solo from January to October
1930
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literal linguistic noun but a musical noun. He equates a chord or harmonic entity with a
modifier such as grammatical adjective. When this harmonic entity add to the fate motif
then it modifies the motif. Then the modified motif may express some extra meanings like,
cruel motif, kind motif etc. (Bernstein, 1976, p.58).

A further example involved Chomskian ‘Jack loves Jill’ paradigm (Chomsky, 1957). Here
a deep structure underlying strings of E major triad is equated with the transformational
rules of the given sentence. For instance, Bernstein showed examples from musical triad in
which not only each triad consists of three notes that could correspond to linguistic parts of
speech but also they functioned like subject, verb and object in a musical passage. To
elaborate, E major triad has three notes, E, G# and B. And E can function as subject whereas
G#, B can act as a verb and an object respectively. These three notes can be expressed as
same as the underlying process of simple sentence such as, Jack loves Jill. On the other hand,
by adding cord with triad notes these simple proposition can be changed which can be
compared to the interrogative transformation. In the same way other transformational
productions are possible by adding different chords with triad notes in an E major

progression.

Since these analogy theory was not examined with a vast amount of data cross-culturally as
well as systematically, it was roughly criticized by later generative theorists and
musicologists (Lerdahl and Jackendoff, 1983; Keiler, 1978).

2.2.2. Prevailing shared common capacities in language and music

At this stage of discussion it is relevant to illustrate basic similarities and contradictions
between those two domains. In doing this we need to sort out fundamental distinctive
features of both domains. In this case a fundamental question raised by Jackendoff in

defining parallel and nonparallel between language and music can be mentioned: what does
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language share with music that makes them different from other human activities
(Jackendoff, 2009)? Basically this question emphasizes on the similarities between
language and music, sometimes to the point of people coming to believe that they are almost
the same thing (Patel, 2013). The parallel between these two activities are therefore not
superficial: music and language may be two expressions of the same competence for human
communication. The divergence between language and music are quite striking, therefore it
is needed also to ask further questions like, a) how are music and language different? And
b) if music and language are the same, are they genuinely distinct from other human
activities? (Jackendoff, 2009, p. 195).

In order to get answers of these questions it is necessary to make a list of similar

characteristics between music and language and dissimilar as well.

2.2.2.1. Parallel features between language and music

a) First of all both domains appear to be uniquely human. Although many animals have
communicative system, no nonhuman has either language or music in human sense, and
in particular there are no obvious evolutionary precursors in nonhuman primates. On the
other hand there is a deep parallel between those domains in the course of evolutionary

journey (Jackendoff, 2009, p. 196). Evolutionary aspect has been discussed later.

b) Both domain consist of organized sound production which have already been mentioned
by Bright’s (1963) quotation. To elaborate the minimal unit of structures is phoneme
which does not have any meaning like, the phonemes of ‘language’ /1/, /a/, /n/, /g/, Iu/,
/al, lg/ do not make any sense but there is not any other way to utter the word without
using sound system. Yet, gesture and sign language have some correspondence to speech
in expressing similar concept that is not dependent on sound system. On the contrary

music is quite impossible without sound system. Like,
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Figure 2. 2: Staff notation of moonlight sonata

These particular notes G, C, E of Beethoven’s moonlight sonata cannot be expressed any
other way except sound organization. Though music conducting arranges the musical
composition by sign language, there is not any direct correspondence of melody to

gestural sign.

Every culture has a local variant of language and every culture has a local variant of
music, thus both domains are culturally universal. In this case the indigenous community
called Piraha from Amazon is noteworthy (Everett, 1988). They do not have any number
concept, specific words for color, recursion process in language, creation myth, concept
of god but they have systematic verbal language and they also have systematic musical
system (Patel, 2007). Moreover, in every culture language and music can be combined
in song (Jackendoff, 2009)

The most prominent features of both domains are that both are complex, communicative,
expressive and meaningful activities. Now the question can be, how could the notion
complexity defined? For generative theorists in language the base of complexity is
recursion process in producing sentences. Recursion is a process by which human being
use language or achieve language creatively. But, the mentioned indigenous community
Piraha does not have any recursion process (Everett, 2008). Despite this feature prevail
in the most of the languages in the world. On the other hand musical recursion can also
be analyzed by reduction and prolongational theory of GTTM which will be discussed in
detail in the GTTM section.

Another significant and primal similarity is both domains employ rhythm as well as
contour. In fact, the ultimate endeavor of this research is to investigate how linguistic
rhythm in particular stress system is transformed into musical stress system. Therefore,

rhythmic pattern of both domains have been discussed elaborately later.

19


User
Typewritten text
Dhaka University Institutional Repository 


f)

9)

h)

Dhaka University Institutional Repository

The two domains come together in poetry and song. In particular, it has been already
discussed that linguistic and musical transformation are quite different from one another.
After reaching surface structure or prose level language has further step to achieve super
surface structure by which aesthetic expression is embodied, such as poetry. On the other
hand, music does not have any prose level representation instead, by metaphorical leap
it reaches to the super surface structure directly. For example musical notes and melodies
do not convey any denotative meaning as language do. Since the conventionality of
symbolic signs of music are not as rigid as they refer any concrete idea, they do not have

any linguistic type surface level.

From generative point of view both domain produce infinite output through finite input.
For example by using a limited amount of or a set of underlying strings a speaker of a
language can produce millions of sentences in her/his life. In the same way music has
infinite production process but this process is quite different from language. Instead of
Bernsteinian musical generative theory which is the direct analogy of linguistic style,
Generative Theory of Tonal Music’s (GTTM) approaches in particular, preference rules,
time span reduction, metrical rules, prolongational structure etc. have been focused later

in this study.

Some linguists and musicologists postulated that the principal parallel of both domain is
that both are organized hierarchically (Jackendoff and Lerdahl, 1983). The most
significant and eventual similarity is that both maintain structural hierarchies in order to

create structures. For example,
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Figure 2. 3: Hierarchical systems are shown by linguistic and musical tree diagram

Those features of both domains have been discussed in the section 4 and 6.

2.2.2.2. Nonparallel features between language and music

a) Music does not have anything like word meaning of language.

b) Music does not have semantics in a linguistic sense such as, reference, synonyms, truth
condition, entailment etc.

¢) Music does not have parts of speech or phrasal categories like, noun, verb, adjective,
Noun Phrase, Verb Phrase etc.

d) Music does not have a system of phonological distinctive features.

e) According to Jackendoff (2009) “the gist of linguistic utterance can be translated from
any language into any other (p. 197-198).” This function is not satisfactory in music.
In particular, suppose one can translate Japanese to Swahili or English, it makes no

sense to think of translating from Indian raga music to western classical music
On the other hand Lerdahl (2013) mentions some musical features which are totally

absent in language

a) “There is not any musical pitches and intervals in language.
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b) The degree of consonance and dissonance are not found in language

c) Language does not have scale harmony or counterpoint.

d) Hierarchical pitch relation is not possible in language.

e) Tonal tension and attraction are not available in language.” (p. 271-272)

From the functional aspect Lerdahl showed what is possible and impossible in Language
and music. As a matter of fact that both domains possess some unique qualities as well
as capacities which are not only shared by each other, but also help them to establish as
a distinct system. To elaborate these characteristics mentioned above first of all it is clear
that Lerdahl completely rejects Bernstein’s analogy theory (Lerdahl, 2013). Parts of
speech of language which refer object, person, place, time, emotion directly is totally
impossible in music. For instance there is not any note in any type of music in the world
that directly refer to the words ‘river’, ‘dog’ and so on. However, Wagner’s fate motif
that was modified by Bernstein later as ‘cruel fate’ or ‘kind fate’ do not refer to the word

‘fate’ or the concept ‘fate’. Similarly,
=== e e e ——CEIESEBEC
===5 i

Figure 2. 4: staff notation Wagner’s love motif

The combination of B, A, E of G melodic minor does not directly correspond to word
‘love’ or concept ‘love’, like these notes do not have any synonymous notes which
express synonymous words of love like, affection, devotion etc. Great poet and musician
of Bangla literature Rabindranath Tagore also was not convinced with the direct analogy
of musical semantics from his own point of view regrading Indian Raga music. Like,
certain types of raga indicate certain feelings or emotion. These raga have to be played
or sung in specific time of the day and night. For example, Bhairavi has to be played or
sung in the morning as it interprets morning mode, likely Puravi, Gauri indicate the
evening mode. Tagore suggests that there is not any direct connection between any

specific raga and any specific time or concept or mode like,
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Figure 2. 5: staff notation of raga

There is not any connection between the combination of quarter notes of B, C, E, F, G,
E, F and G and the mode of morning. Moreover, Tagore proposed that these notes or
Raga can also be played in another time like night or evening other than morning and it

may convey some meaning of evening as well (Tagore, 1985, p.10).

However in case of distinctive features these are the most basic units of the phonological
structure by which phonemes construct unique sound. Like the phoneme /m/ has some
distinctive features that make it different from other phonemes like /b/, /p/. There are
approximately 12 distinctive features and some features are found in each phoneme of a
language and rest of the features are absent. Such as, /m/ contains some features like,
[+anterior], [+labial], [+nasal], [+sonorant], [+voiced]. These kinds of features are
entirely impossible in music. Rather, musical notes are build up through supra-segmental
features like, loudness, pitch and timbre. Therefore, there is not any parallel of these

features for music.

In the same way talking about the unique features of music which are not found in
language, first of all pitch interval does not prevail in speech. In music interval is the
distance between notes. Interval determines in which order and manner notes are
arranged in a melody, and intervals are identified with numbers. These numbers are
determined by counting letter names from one note to the next. There are set of intervals

in music like, perfect vs diminished and major vs minor intervals such as,

;i L. ]
| i o =
~=0F L " ]
[ = = =2 =
Perfect Unison Perfect 4th Perfect 5th Perfect Sve
£
ot b
& — = =
e === =2 =2 =2

Diminished Unison Diminished 4th Diminished Sth Diminished Sve

Figure 2. 6: musical intervals
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Therefore if there is a distance of four, five and eight whole notes between two notes then
a perfect interval will be created whereas two, three, six and seven gap will produce major
interval. These kind of mathematical equations cannot be found in language. For example,
in the case of constructing words no such scientific evidence has been found yet that
phonemes merge to each other in a mathematical equation. Like, if we pronounce ‘music’

there is not any method in linguistics for measuring the distance between /m/ to /s/ and /s/
to /c/

CONSONANTS (PULMONIC)

Bilabial [Labiodental| pental | alveolar [postalveolar] retroflex | palaral velar

Uvular |Pharyngeal| Glotral
Plosive p b t d £t d| c 3 kg| qc | ? |
Masal m 1 I n n n N

Trill B r R

Tap or Flap r r

Fricative ¢ B| F v e 6' 5 zl I 3 s Z | ¢ J x ¥y|x s | h | h B
el i K

Approximant (o} a 1 J Ly

P praimant 1 L K L

Figure 2. 7: International Phonetic Alphabet (IPA) chart

(https://www.internationalphoneticassociation.org/content/full-ipa-chart.25.10.2018)

This consonant phoneme chart is arranged according to the place and manner of
articulation of speech sounds. We can provide number for each articulation such as 1 for
Bilabial in the same way chronologically 11 for glottal. Now the articulation number of
‘music’ can be like, Music= bilabial+ vowel /u/+ Alveolar+ VVowel /i/+ Palatal= 1+Vowel
lu/+4+vowel /i/+7. Does the numeric interpretation as 1+4+7 of the word ‘music’
indicate any common pattern of sound organization? Since any research has not been
done on linguistic intervals of phoneme, it has not been revealed yet. Nevertheless it is

clear that musical interval does not function in language.

Secondly, in music consonance and dissonance are categorization of simultaneous or
successive sounds and the first one is associated with sweetness, pleasantness on the
contrary later is associated with harshness, unpleasantness. For example, from interval

figure perfect 5™ is a strongly consonance sound and perfect 4" is dissonance. On the
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contrary we cannot say in the word ‘frustration’ the phonemes //, /t/ etc. are dissonance

sound and in the word ‘ecstasy’ the phonemes /s/, /y/ etc. are dissonance.

Thirdly, it is completely impossible to produce harmonic arrangement of phonemes in
speech which is one of the fundamental base of tonal music for example,

r. O

L O -y
ri ] O Oy - o
s P S e o
) 2 S

) o

Figure 2. 8: Harmonic arrangement of musical notes

These types of vertical arrangement of sound production is beyond human capacity. Like,
one cannot pronounce /m/ and /r/ sound simultaneously. However in case of music the

entire grammar of note arrangement can be found in the circle of fifth like,

M ajor

== p .
= > “J (€5
> a 14 g
e { ) r .
Bbzb oF © Melirnosr 2#1_)
B b
ZFE Eb 34 C A Y
£ L
R a4
e bb . 2F E ..,
= spo7e CHAE S oy =
15 Gb/GE @

===  Gb/F# B@E,_
(3 o ifa, === - =FF5% C),

Figure 2. 9: Circle of fifth

(https://www.musical-u.com/learn/how-to-use-circle-fifths/.25.10.2018)

In this diagram we could find all kinds of note arrangement of music through major and
minor progression of notes regardless of all cultures. On the contrary any single complex

circle cannot be postulated in which all grammatical arrangement are contained.
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Now the three aspects of language-music relationship which have already been
mentioned at the beginning of this chapter have been discussed below to develop the
theoretical foundation of this research. In fact among these three aspects the structural
discussion has been sketched out the theoretical framework of our study.

2.3. Evolutionary aspect of language-music development

Blacking (1973) defines music as sound that is organized into socially accepted pattern.
Furthermore he argues that every piece of music has its own inherent logic, as the creation
of an individual brought up in a particular cultural background. However he claims that
patterns of sound reflect patterns of social organization. On the other hand, some
ethnomusicological studies (Kubik, 1969; Livingstone, 1983; Fogany, 1983; Brown,
2001; Levman, 2009) indicate more subtle phenomenon than Blacking’s postulation. For
example, in one study it has been proved that music is a voluntary act thus, music is the
acoustic result of action (Kubik, 1969). In this case Kubik (1969) pointed out that
“African music is not just sound but action is an intrinsic part of their musical
performance” (p. 35-49). This strong correspondence between music and action is even
reflected in language. In this study the evolutionary connection of developing language

and music are discussed to reveal their common genesis or identical emerging source.

Thinkers ( (Brown, 2001; Livingstone, 1983; Levman, 2009; Fogany, 1983) have taken
three prime positions regarding this evolutionary relationship. First, language and music
were developed in separate path and were constructed two completely different faculties.
Second, music developed out of language or at least was chronologically later than
language and language developed out of music and third, both developed from a common
proto faculty. The first mentioned position is always seen in the work of the most
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Glossogenetic!! scholars who work on evolutionary aspect of language. It happens may
be because these scholars are usually linguists, anthropologists, psychologists, and
philosophers. They are reluctant to investigate the evolutionary structural parallel of both
domains. Even though without positing any evolutionary connection they often make the
point that language can carry semantic meaning in intonation (Levman, 2009, p. 147-
148).

Since this study is an endeavor to reveal how phonological changes occur for putting
melodies in lyric different aspects of connecting those domains have not been elaborated
vastly. Rather we are just going to have a look at the evolutionary aspect which indicates
the common shared property(s) of both language and music. In this regard the
propositions of some thinkers related to this idea have given below,

Rousseau (1966) was the first strong advocate of this view that music and language share
some common ancestor and that language evolved out of music for the sake of a rational
organization of human society. For Rousseau the first words expressed the feeling of love,
hate, pity and anger. Therefore language was originally vital and passionate before it
become simple and methodical (Rousseau, 1966). Rousseau (1966) proposed that
“primitive language was sung, not spoken, its accent, quantity and rhythm articulating
the passions in an imitative iconic fashion. Eventually language become more regular
and less passionate. Substituting ideas for feelings, accent diminishes and consonantal
articulation increases: language become more exact and clearer, but more prolix, duller
and colder” (p. 16). A revolutionary scholar Charles Darwin (1871) assumed that “music
became firmly associated with passion in addition, music probably came before language”
(p. 337). Yet, neither Rousseau nor Darwin did not draw any clear evolutionary link

between those faculties.

11 Glossogenetics focuses on the biological basis of the development and functions of human language
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It is noteworthy that for the first time, Linguist lvan Fonagy (1983) provided linguistic
explanation of the common source of language and music. His view is that humankind’s
first language was clearly musical or the musical or prosodic elements carried the
meaning directly (Fonagy, 1983). Fonagy explains this idea by double articulation
process. Basically, present speech systems were later development of double articulation
which evolved to express more complicated concepts of pitch variation. Double
articulation or duality of patterning refers to the sonic division of a language into
individual sound particles and, which have no intrinsic meaning in themselves but can be
combined into new units of meaning as morpheme. For example, the phonemes /d/, /o/,
/bl, /1], le/ do not make any sense unless it associated in a morpheme like, double or do.
The development of double articulation indicates the exact point where language started
to become symbolic than isomorphic. As well as, it is also the point where music and
speech began to separate and develop their different ways. Nevertheless, even after their
separation music and language connected intimately by their common frequency

component.

However analyzing the phrase structure and phonological properties of linguistic and
musical utterance Brown (2001) suggests that “music and language evolved from a
common ancestor something he refers to as ‘musilanguage stage’ (p. 271). From this
point of view many structural features shared between music and language are the result
of their emergence from a joint evolutionary precursor rather than from accidental
parallelism. In addition, significant evidence from brain functions have been found that
both music and language developed along separate evolutionary path. Yet neurological
studies show that their functions are so closely interrelated that there must have been a
closer evolutionary connection. Therefore the discussion of the cognitive aspect of both

domain is relevant in order to show their structural connection.
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2.4. Cognitive aspect of music language development

d)

The focus of this section is to describe how language and music act as unique

communicative system and how cognitive resources or modules make them intertwined.

2.4.1. Shared cognitive capacities of both domains

Molino (2001) hypothesized that “music, language, dance, chant, poetry and play all have
a partly common origin” (p.167). One of the most significant modules is rhythmic
modules which is responsible for these activities among the neural modules. This
rhythmic modules come into play in behavior such as, throwing, constructing or using
tools. Neurophysiologist Calvin proposed that the preparation and organization of
throwing movement is the source of a general syntax, the capacities to combine
elementary sequences freely (Calvin, 1990). Therefore it is assumed that all types of
cognitive activities have a common cognitive platform or all activities share some
common cognitive features. In particular cognitive capacities of language and music will
be emphasized here. Jacendoff (2009) identified seven types of capacities which are
responsible for acquisition of language and music as well as are also shared with other

cognitive domain. Among them five significant capacities have been given below,

Language and music require substantial memory capacity for storing representations of
words in language and recognizable melodies in music.

In order to account for perception and combination both domains need the ability to
integrate stored representations combinatorically in working memory by means of a
system of rules or structural schemata.

The processing of both language and music involves creating expectation of what is to
come. For example presumption is essential in order to merge different elements in a
syntactic sequence.

Producing both language and music requires an ability to achieve voluntary control of

vocal production. No other faculty demands similar vocal production.
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e) Learning to produce language and music depends on the ability to imitate other’s vocal
production. This the ability to incorporate others inventions that enable both language
and music to build a culturally shared repertoire of word and songs. (Jackendoff, 2009,
p. 196-197).

2.4.2. Resource sharing framework: an explanation of inevitable
connection of both domains

Though it is clear from the previous section that the cognitive faculty of both
domains developed independently, some neuroimaging studies have pointed out
some sort of overlap between those domains (Patel, 2012). By neuropsychological
research it is evident that music and language are largely independent cognitive
functions (Marin and Perry, 1999). By revealing significant overlap in certain aspects
of musical and linguistic processing, neuroimaging has challenged this view. For
example the processing of one aspect of musical grammar such as, the harmonic
structure of chords and linguistic syntactic processing involves same brain operation.
This truth has been proved in an Event Related Potential (ERP)'? study (Patel, 2012).

In this study participant was given a reading task on computer screen. They
controlled the timing of phrases by pushing a bottom to get the next phrase. In such
studies, the amount of time spent viewing a phrase is assumed to reflect the amount
of processing difficulty associated with that phrase. This “self-paced reading”
paradigm has been used often in psycholinguistic research. The new aspect of this
study was that each phrase was accompanied by a musical chord so that the entire
sentence made a coherent, chorale-style chord progression. The sentences contained

either a linguistic syntactic or semantic manipulation. In the syntactic manipulation

12 Event Related Potential (ERP) is the measured brain response that is the direct result of a specific
sensory, cognitive or motor event
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sentences included either a full or reduced sentence complement clause such as,

including or omitting the word “that”. Like,

The scientist | wearing | thick glasses | confirmed (that) | the hypothesis | was | being
| studied | in his lab.

On the other hand, the chord played during the critical word (underlined) was either
harmonically in-key or out-of-key. Out-of-key chords were drawn from keys 3-5
steps away on the circle of fifths from the key of the phrase. For example, a chord
progression in C major might have an E-major chord as the out-of-key chord. The
primal finding was an eventual interaction between linguistic manipulation type
(syntactic or semantic), linguistic expectancy, and musical expectancy. Syntactically
and semantically unexpected words were read more slowly and a simultaneous out-
of-key chord caused substantial slow reading. Consequently, processing a
harmonically unexpected chord interfered with the processing of syntactic relations
in language (Patel, 2013). Therefore, this result support the claim that neural

resources are shared between linguistic and musical structural integration.

At this stage from the evolutionary and cognitive aspects of both domains it is utterly

clear that there is not any absurdity in finding deep connection between themselves.

From now our discussion has been proceeded not only to show the basic common
structural platform of both domains but also to demonstrate common structural
analyzing tools in order to examine one of their specific module for this study. As a
consequence our experiment is needed to be confined in phonological aspect only.
Since this is an endeavor to explore how Bangla song achieve musical virtue like,
tune by developing transformed stress pattern from the lyrical stress, it is eventual to
reveal the borderline of phonological separation of music and language.
Consequently we need to select the theories and experimental tools which are not
biased by any of them overtly. Rather it is necessary to take pertinent theories by

which the phonological connection between them can be explained. For this reason
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the metrical aspect of phonology has not only been focused but theoretical basement
of this study has also been constructed through the aspect. In addition analyzing tools

of GTTM have been implemented which are entirely inspired by metrical phonology.

2.5. Structural aspect and data analyzing tools of this study

It is now clear from the sections 2.1.1 that the direct analogy of musical phonology
or musical syntax are entirely hypothetical and utopian to some extent as Bernstein
did. In the same way this theories of Bernstein is not suitable for our current study.
Therefore it is more significant in this study to figure out the theories which do not
seek the direct parallel between the domains rather, explain how common features
of those domains overlap. In addition it is also important to find out the theories
which draw the lines between language and music such as, phonological connection
or dissociation. In order to analyze data of our present study we need to limit our
discussion through explaining the following issues which are assumed as common

platform of defining the relationship in this study,

a) Generative Theories of Tonal music (GTTM)

b) Metrical phonological rules

2.5.1. GTTM model: a systematic structural explanation of language
and music

Inspiring chomskian revolution in linguistics as well as in the intellectual landscape
in the early 1970, Ray Jackendoff and Fred Lerdahl postulates that music might be
studied in similar fashion. Their interest was not a literal transfer of linguistic to
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musical concepts as Bernstein attempted. Rather they adopt the broad goals and
methodologies of generative linguistics. The goal is to characterize the musical
capacity by means of a rule system and structural description. Lerdahl (2009)
comments that “it was Chomsky’s way of framing issues that is the most attractive,
the supposition of specialized mental capacities, the belief that they could be studied
rigorously by investigating the structure of their output, the idea of limited set of
principles or rules that could generate potentially infinite set of outputs (p. 188-189).
In their book A Generative Theory of Tonal Music which was published in 1983

described the principles and parameters of GTTM model.

2.5.1.1. The overall model of GTTM

Though the overall model proposes in GTTM seems unlike linguistic generative
model in some respect, the model is established adopting Generative theory of
linguistics. In fact, several GTTM’s structural representations resemble generative
structural rules of linguistics directly. As lerdahl and Jackendoff themselves note,
GTTM’s hierarchical representation of metrical structure is formally identical to the
representation of linguistic stress proposed by Liberman and prince (1977) and
developed in much subsequent work of Hayes (1995). This particular point of contact
is the focus point of our study as the goal of this study is to explore the stress pattern
of language and music. They also pointed out the similarity between a component of
their model called “time-span reduction’ and the system developed by Selkirk (1980)
and others as model of prosody in language such as, how sentence level phonology
and syntax interact. In our later discussion it has been seen that both time-span
reduction and linguistic representation of prosodic structure are characterized by
hierarchically nested phrasal domains. In both systems the property of being a head
involves some notion of rhythmic prominence, associated with the percept of stress

in language, and with rhythmic and harmonic properties in music. Another
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component of GTTM model, prolongational reduction which is a features binary-

branching hierarchical structures are also headed.

Despite these point of similarity many of the properties of the GTTM are different
from the generative linguistics sharply. The GTTM model has four major
components: a) metrical structure b) grouping c) time-span reduction and d)
prolongational reduction (Jackendoff and Lerdahl, 1983). Though the analyses
presented in GTTM are sometimes showed as unidirectional mapping from
representation in one component to other, the official representation of the model

posits a more complex pattern of information flow among the four components.

Moreover, the hierarchical representations in the various components is
characterized in both bottom to top and top to bottom terms. In contrast, language is
characterized as having three major components that interact in a strictly
unidirectional fashion. For example, lexical items are assembled by the syntax into
hierarchically structured complex larger units by the recursive operation merge. At
a particular point in the assembly of syntactic structures, information relevant to
semantic interpretation and phonological interpretation is transferred from the syntax
to the semantics and to the phonology. There is very limited information flow from
the phonological and semantic components back to the syntax, and the bottom to top
assembly of syntactic structures is strictly mirrored in the compositionality of
semantics and phonology (Chomsky and Halle, 1968). Since theories are developed
regarding the nature of system, GTTM explorer could not follow generative theory

of linguistics entirely as language and music are different medium.

2.5.1.2. Basic component of GTTM model

In both language and music there are four abstract aspects of syntactic hierarchy like,
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a) A string of objects

b) Nested grouping of these objects

c) A prominence grid assigned to the objects
d) Headed hierarchy of the grouped object

Regarding these notions GTTM theorists proposed four components for their model

such as,

1. Strings and grouping structure: expresses the hierarchical segmentation
of the piece into motives, phrases and sections.

2. Metrical structure: expresses the intuition that the event of the pieces are
related to a regular alternation of strong and weak beats at a number of
hierarchical levels.

3. Time-span reduction: assigns to the pitches of the pieces a hierarchy of
‘structural importance’ with respect to their position in grouping and
metrical structure.

4. Prolongational structure: assigns to the pitches of hierarchy that

expresses harmonic and melodic tension and relaxation, continuity and
progression. (Lerdahl and Jackendoff, 1983, p. 8-9)

The GTTM theorists stated that generative music theory, unlike generative linguistic
theory, must not only assign structural descriptions to a piece, but must also
differentiate them along a scale of coherence, measure them as more or less preferred

interpretations. Thus the rules of their theory are divided into two distinct types:

a) Well-formedness rules: which specify the possible structural description.
b) Preference rules: which designate out of the possible structural descriptions
those that correspond to the listeners. (Lerdahl and Jackendoff, 1983, p 8-9)

It is noteworthy that those rules have been formed inspired by prosodic segmentation
rules, prosodic well formedness rules and prosodic rules of prominence. These
linguistic phonological rules are established by Liberman and prince (1977). Each of

the above mentioned component produces candidate representations whose
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properties are characterized by a set of well-formedness rules. Among the class of
well-formed representations for a particular piece within each component, only a
subset are normally preferred by a listener. A collection of soft constraints or
preference rules for each component picks this subset. The preference rules of each
component make reference to the properties of the other components. In GTTM the
functions of the components and the assignment of the rules have been shown

through a diagram. Here the diagram has been given,

Musical surface
of piece

Well formedness rules

grouping Metrical time-span Prolongational
smicture structure reduction reduction

Possible
underlying

analvsis

Preference rules

— _ T~

Transformational rules 3 -
grouping Metrical time-span Prolongational
sTucture structure reduction reduction

- @ ~ — @ -

Possible u 1
surface
analysis

|
v

Preferred analysis of
piece

Figure 2. 10: Hlustration of the GTTM model
(Lerdahl and Jackendoff, 1982, p. 10)

In order to understand stress assignment in music which is one of the most significant
queries in this research, it is important to describe the above components of GTTM.
Since it is not possible to find the transformed stress pattern of tune unless know

stress types of music. The components are described here,
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2.5.1.2.1. String and grouping structure

First of all it is necessary to define the term ‘syntax’ as the definition of syntax of
traditional grammar is not sufficient for our present study. In this study syntax in
both language and music is the hierarchical organization of strings of discrete objects
or of features belonging to the objects. The constitution of a string of objects varies
according to component and level within a component. In linguistic phonology, the
object at the segmental level is a phoneme, syllable, word whereas, at the supra-
segmental levels it is pitch, loudness and prosodic units. In linguistic syntax the low
level object or constituent is a lexical item with discrete features and at higher level
it is an X-bar phrase. For example, in a syntactic phrase whole principal constituent
or head is an X such as, a verb phrase is a constituent headed by a verb and then a
sentence (Chomsky, 1965). Music has different constituents. Music theory tends to
ignore the psychological level which corresponds more or less to that of phonetics
in linguistics (Lerdahl, 2013, p. 260) and treats perceived pitches, chords, and
rhythms as its elementary objects. These can be referred to as pitch events and, then

at larger levels units consist of grouping of events.

However, the basic correspondence between language and music regarding grouping
is syllable and note. In a text setting single syllable is usually set as a single note. At
a sub-object level syllable typically break down into a corresponding roughly to the
sustained pitch of a note. Syllables group into polysyllabic words and clitic phrases,
which group into phonological and intonational phrases. These levels correspond
more or less to the musical levels of motives, sub phrase and phrase respectively. It
is noteworthy that this correspondence is between music and linguistic phonology
rather than music and linguistic syntax. In both domains grouping are assembled by

contiguous objects. An illustration is given below,
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Figure 2. 11: Grouping structure (Lerdahl, 2013: 261)

From the illustration it is seen that higher level group are made up of contiguous
groups at the next lower level. For example, there are five objects 01, 02, 03, 04, 05
and each sub group may have two or three objects like [01 02] and [03 04 05]. It is
noteworthy that they must belong to a higher level group but one object cannot create
a group as well as higher level group cannot be break down. Thus, grouping
structures like [01 02] [03] [04 05] or [01 02 03] [03 04 05] are not acceptable since
in those structure one single object [03] create a group and the same identical object

is shared between two sub groups respectively.

In GTTM assigning a set of well-formedness as well as prominence rules objects are
constructed in a variety of groups. These rules are called Grouping Well Formedness
Rules (GWFR). Some of the Grouping Well Formedness Rules (GWFR) have been

given here,

GWFRL1: Any contiguous sequence of pitch-events, drum beats or the like can
constitute a group and only contiguous sequences can constitute a group. For
example, in music using this rules the first phrase of Mozart’s G minor symphony

has been given,
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Figure 2. 12: Staff notation of Mozart’s G minor symphony

From the figure 2.12 it is seen that GWFR1 permits all groups of the sort and
prevents certain configurations from being designated as groups. For example,
GWEFR1 prevents all the eight notes in figure 2.11 from being designated together as
a group such as, this rule prevent the structure: [ EDDEDDEDDBBAGGFA
E D C C] from being a single group. Rather, it permits several sub groups which
construct further higher level groups gradually like, in the figure 2.11 it is seen that
all groups are contiguous such as, [ED D], [ED D], [ED D B], [B A G], [GF A],
[E D C C] are G*1, G, G3, G4, Gs, Gg respectively. Each of this groups act as sub
group and they gradually build higher level group like, within 2" bar [E D D]/ (G1)
and E D D/ (G) function as one sub group and both build 1% higher level group
which is also a part of 2" higher level group. Whereas, the other part of the 2" higher
level group is [E D D B] which acts as Gz in this structure. Similarly, the next 1%
higher level group consist of two groups: [B A G]/ Gs and [G F A]/ Gs. Along with
[E D C C]/ Ge those groups construct the next 2" higher level groups. Finally, all
these sub groups create this specific melodic structure of Mozart’s G minor

symphony by constructing 3" higher level group.

GWEFR3: A group may contain smaller groups

3Gy =Group 1
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GWFR4: If a group G; contains part of group G2, it must contains all of the Gz. This

rule prohibit grouping structure like,

P &3 - E AG2 N

Figure 2. 13: unaccepted grouping structure

In this example G contains part of G2 which is not supposed to happen in grouping

structure.

GWEFRS5: if a group G: contains a smaller group G2 then G1 must be exhaustively
partitioned into smaller group. (Lerdahl and Jackendoff, 1982, p. 37-38)

Using this group rules a Bangla song of Tagore ayi d"aner k'ete rodro c'ayae can be

shown by the below figure,
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groupl group3 groups grdupl3
v
15t higher level group 2 higher level group 3™ higher level group

Figure 2. 14: grouping structure of aji d*aner k'ete rodro c*ayae

It is important to mention that these same grouping constructions can also be found
in hierarchical phonological process which is developed by Liberman, prince and
Selkrick (Liberman and Prince 1977, Selkrick, 1978). In fact their phonological
theory has been influence to develop the group structure, well formedness rules of

grouping of GTTM. Here an example of linguistic phonological grouping is given,

40



/n Pa ki stan Tuves day is a he li day

syllable level 1 L e 3 L b e oL
oot leve! [ NS Ry SN SE— ) — e L Ji

ward feve! [ ] S T S T S — |

PR . A
‘nFévﬁbE b 4 = *
vtterance ,

revel (Lerdahl  and

Jackendoff, 1982, p. 318)

Figure 2. 15: Grouping in linguistic phonology

Similarly here G1to Gi1 have been assembled from lower level group to higher level

group such as syllable level to utterance level.

2.5.1.2.2. Metrical structure and Grid

Since the discussion of this section is purely GTTM, linguistic aspect of metrical
structure has been discussed later elaborately. The fundamental component of
metrical structure is grid in any system. First of all, there are two kinds of grid in
both language and music: 1) stress grid and 2) metrical grid. A stress grid in
phonology represents relative syllabic stress. However, it is confusing called
metrical grid in literature (Liberman and prince, 1977). On the contrary a linguistic
metrical grid represents strong and weak periodicities in a poetic line in which
stresses may or may not align. Stresses in ordinary speech are usually too irregular
to project meter (Patel, 2008). The beats of musical meter are more periodic and
consequently a musical metrical grid has many levels. Stress in music are less ruled
governed than in phonology and act less important in music theory. Much more
important in music theory is ‘pitch space stability’ for which there is no linguistic
equivalent, thus it is not our topic of discussion. Here the abstract form of grid is

given,
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Figure 2. 16: Metrical grid of music

The grid X’s belong to the syllable in language or pitch in a music event. Similar to
the grouping structure well formedness as well as preference rules are also assigned
to the metrical construction in GTTM and in the same way some of those rules have
been taken from prosodic phonological rules. Here the Metrical Well Formedness
Rules (MWFR) and Metrical Prominence Rules (MPR) which have linguistic

phonological equivalence have been given below,

MWFR3: At each metrical level strong beats are spaced either two or three beats
apart.

MWFR4: Each metrical level must consist of equally spaced beats. (Lerdahl and
Jackendoff, 1983, p. 69)

For example,

(@)

...............

...............

Here example (a) is well formed metrical construction in which MWFR3 and 4 have
been assigned and, on the other hand example (b) is ill formed as the rules have not

been assigned there. In case of Metrical Preference Rules (MPR),

MPR4 (Stress): Prefer a metrical structure in which beats of level L that are stressed
are strong beats of L.
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For example,

‘Cr er Er

In this example 2", 4" and 6™ beats are stressed thus, according to the rules they are

strong beat.

MRP5 (Length): Prefer a metrical structure in which relatively strong beats occur at

the inception of notes of relatively long duration.

For example,

FEFCCPEFEGPEFPEEFEL
- F e z e

In this example, Forte (f) beats or louder or strong beats always comes first than

piano (p) beats.

Parallel rules of prosodic prominence in linguistics Same kinds of prominence rules
which have been described above for music are found in prosodic prominence rules
like,

Prosodic Prominence Rulel: a. In a foot that immediately contains two syllables, the

first syllable is strong.
b. In a foot that immediately contains a foot and a syllable, the foot is strong.

For example, assigning those rules four English word ‘gymnast’, ‘reconciliation’,

‘anecdote’ and ‘anecdotal’ have been shown,
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(Liberman
and Prince, 1977)

In these four words prosodic rules of prominence have been assigned explicitly. It is

clear that every first syllables as well as foots are strong.

2.5.1.2.3. Headed hierarchical explanation: time-span reduction and
prlongational structure

It is seen from the above discussion is that grouping structure and metrical grids do
not show the hierarchical relationship of musical and linguistic objects. Yet both
language and music are strictly hierarchical system. Grids and group do not form
dominating-sub dominating constituencies. Strings of words and musical pitch event
form headed hierarchies. Therefore emergence of new theory(s) is eventual to
analyze this notion. In this regard time-span reduction and prolongational structure
have been implemented in order to describe musical hierarchical objects. It has been
already mentioned in 2.5.1.2 that time-span reduction describes hierarchies of
structural importance of objects with respect to their position and metrical structure
whereas, prolongational structure expresses harmonic or melodic tension, relaxation,
continuity and progression. In this study time-span reduction will be focused to show

music language stress assignment.

In GTTM, by showing the construction of reduction, tree notation has been

developed systematically and this idea of tree notation has been directly borrowed



from linguistic hierarchical tree diagram. Though Schenkerian (1932) music notation
is also attractive is this regard but it is not explicit enough (Lerdahl and Jackendoff,
1983). It typically combines a number of levels at one putative and often does not
show what the elaboration of what is, moreover it utilized too many signs like, beams,
slurs and so on to express same relationship. Therefore it is convenient to borrow
from linguistics the notion of tree notation (Lerdahl and Jackendoff, 1983, p.112).
Nevertheless, since linguistic syntactic tree diagram is related to the grammatical
categories, this notion cannot be transferred directly as music does not have these
categories. This is the fundamental difference between language and music. All
natural languages have part of speeches and a linguistic tree is a representation of
relationship like, a noun phrase followed by a verb phrase is a sentence, a verb
followed by a noun phrase is verb phrase, and so forth. There is no musical
equivalent for this relationship. Rather, the fundamental hierarchal relationship
among pitch-events is that of one pitch-event being an elaboration of another pitch-
event, the latter is the structurally more important event of the two (Lerdahl and
Jackendoff, 1982, p. 113).

In this case of musical tree notation, the event that is elaborated is retained along
with the event that elaborates it and the structural beginning of phrase do not
disappear. On the contrary, in language grammatical categories are not retained in
the tree structure from level to level but, breakdown into a verb plus a noun phrase,
which in term may break down into an article plus a noun and so on. With this
consideration adopting linguistic tree a purely musical representation of tree
construction has been developed. In fact constructing musical time-span reduction
notation, linguistic prosodic structure and prosodic tree notation have been influence

more. Thus, it is necessary to discuss about prosodic segmentation,
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2.5.1.2.4. Influence of Linguistic prosodic segmentation

Lerdahl comments that time-span reduction is a notational; variant of a formalism in
linguistics called prosodic structure and these theories are closely related in form but
not in substances (Lerdahl and Jackendoff, 1982, p. 314). The theory of phonology
has assumed that sound pattern of language is determined simply in terms of the

linear string of phonological segments or phonemes.

Under this assumption (Chomsky and Halle, 1968) many phenomenon of stress
placement, stress subordination, vowel harmony and syllable are remained less
important. Later research proposed by Liberman and Prince (1977) developed a
theory of prosodic tree structure, sometime also called metrical structure concentrate
on these mentioned issues. It is well established in linguistics that there are two
simultaneous kinds of organization in the phonetic string: morphological and
syllabic string and those two do not divide up into phonetic string in the same way.
For example the word originality divides up morphologically as origin+al+ity but
syllabically as o+ri+gi+na+lit+ty. It is noteworthy that the syllable ‘na’ and ‘li’ cut
across the morpheme boundaries. The syllabic rules determine position of word
stress in various language. We have discussed linguistic stress system in metrical
phonology section (see section 2.6) later. Those rules suggest that stress should apply
not to the simple phonological string or to the morphological structure but to the
syllabic structure. However the existence of numerous languages that places stress
on every second or third syllable of a word suggests that in these languages syllables
are themselves organized into larger units, which have been termed feet. The
accumulation of feet together results a complete prosodic organization. Liberman
and prince (1977) developed a tree notation which expresses the aggregation of
syllables into feet and feet into words. In their notation each node of the tree
dominates either a surface syllable or two other branches, one strong (S) and one
weak (W). For example the illustration of tree notation of ‘reconciliation’ and

‘contractual” have been given,
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g s
s}v\w /\s s/\\w
T 7w
re con ci |/

a tior con trac tv al

(Liberman and Prince, 1977)

Here the purpose of the s and w is to express relative degrees of stress. From the
illustration in the word ‘reconciliation’ the main stress falls on the penultimate
syllable or immediate syllable next to the last syllable whereas, the subsidiary
stresses fall on ‘re’ and ‘ci’ and the remaining syllables are unstressed. Therefore the
tree notation clearly represents relationship of stress that is in term of hierarchical

operations of SS and WS.

Now the time-span reduction notation tree will be discussed as well as compare to
the prosodic notation tree. First of all in time-span reduction tree the opposition is
head versus elaboration on the contrary, in the prosodic tree the opposition is strong
versus weak. This is the fundamental difference between those two notational
systems. In GTTM, taking the time-span reduction notion of head as parallel to the
prosodic notion of strong, equivalent structure for musical objects have been built

up like,

VA ANEYA AN

In this illustration prosodic trees have been converted into time-span trees through
elaborating the strong notes. Like, if the right mode is strong or stressed the node has
to be elaborated. Alternatively reverse conversion is possible such as, conversion of

time-span reduction to prosodic notation. Like,
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re con ci I a tiom con +trac tu al

Figure 2. 17: Conversion of time-span reduction to prosodic notation

(Lerdahl and jackendoff, 1982, p. 317)

The prosodic tree construction can be described entirely by this musical notation
such as, for ‘reconciliation’ the most stressed syllable is ‘a’, which is a penultimate
syllable of the word and the node of this strong syllable is elaborated. Same operation

is occurred in ‘contractual’.

2.6. Exploring stress pattern of language through metrical phonology

Since from the previous discussion it is evident that the transformation of stress types
are significant point of separation of language and music, it is important to
investigate the stress pattern of language solely. For this reason, in this section the
basic notions of metrical phonology which are relevant in order to analyze stress
pattern of Bangla songs have been discussed. Though basically the theories of
metrical phonology was developed as a theory of stress, the domain of this theory
was extended to other phenomena which has not been focused here. Fudge (1969)
argues that there are two types of hierarchical organizations imposed on each
linguistic expression and both take segments or the elements of the segmental
skeleton as their starting points. One is the morpho-syntactic hierarchy in which
segments are organized into morphemes, morphemes into words, words into phrases

and so forth. The other is the phonological hierarchy in which segments are grouped
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together into syllables, syllables into feet, and feet into phonological words and so
on. Metrical phonology is a theory about the nature of this phonological hierarchy
which contains internal organization as well as plays role in the application of
phonological rules, moreover there is a deep connection between the phonological

hierarchy and the morpho-syntactic hierarchy.

The theory was originally proposed by Mark Liberman (1975) and elaborated by
Liberman and Prince (1977), halle and Vergnaud (1978), Selkirk (1980) and Hayes
(1981). English word stress had extensively analyzed by Chomsy and Halle in their
book Sound Pattern of English (SPE) which was published in 1968. In the metrical
approach of phonology the SPE rules is not completely abandoned rather, the rules
have been modified such as, the string of segments is now fed into an algorithm that
parsed it into a constituent structure. This structure is called metrical structure since
the central role of a units called foot, a term that is borrowed from poetic meter (Hulst,
1995). In metrical approach of describing sound system it is assumed that segments
are organized into syllables whereas, SPE considered phonology without syllables.
On the contrary, in metrical phonology hierarchical illustration of syllables are
shown in order to understand phonological units. In metrical theory of stress pattern
of a word is represented in terms of a binary branching constituent structure where
sister nodes are labelled as ‘S’ means ‘stronger than’ or dominant and ‘W’ means

‘weaker than’ or dependent. The basic building block are look like,

(a) (b)

The metrical algorithm introduced by Liberman and Prince, added to the syllabified

string which is a layer of bisyllabic constituent called feet. The labels ‘S’ and ‘W' do
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not interpret as phonological features with a fixed phonetic interpretation. They
indicate that the node labelled ‘S’ is in some way dominant with respect to the sister
node labelled “W’. This stronger-weaker relationship is utterly binary and thus,

asymmetrical and reflexive structures are not accepted like,

(a) Asymmetrical (b) irreflexive

Binary trees, labelled S and W, have one and only terminal element that is
exclusively dominated by nodes labelled S. It is this property which makes them so
suitable to express those characteristics of the sound flow that are traditionally called
culminative. Stress is not only a culminative property but also a relative property.
Stress patterns are rhythmically organized by feet (Prince 1976; Halle and Vergnaud,
1978; Selkirk, 1980). A foot is the metrical constituent that groups smaller units
within a words such as, syllables or moras into bigger units. Each foot has exactly
one head syllable marked with ‘S’ and ‘W’ and each prosodic word like, content
word has exactly one head foot and it does not any matter that how many feet it

contains such as,

Prwd Prwd

Lt

L L S/\W I\
e .md .tion \ \S\\/\(

Footw Foots

Ex. tra. mé.tri. cal

(Apoussidou, 2007)
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In this illustration the feet consist of maximally binary feet as in Hayes (1995). Feet
with a strong-Weak pattern are called trochee and feet with Weak-Strong pattern are

called iamb. Like, Feet inventory,

Trochee: (6 6), (6) iamb: (6 6), (6) (Hayes, 1995, p. 438)

2.6.1. Types of stresses

2.6.1.1. Grammatical stress system

Grammatically assigned stress can serve as a word boundary marker by assigning
stress on the first or last syllable of a word. Grammatically assigned stress can also
serve as a marker of phonetically salient syllables like, in weight or quantity sensitive
(Q-sensitive) language. Thus in this stage of our discussion it is essential to make
distinction between quantity sensitive and quantity insensitive (Q-insensitive)

features of language.

2.6.1.2. Q-sensitive Vs. Q-insensitive features

If stress is assigned depending on the structure of a syllable or depending on the
weight of syllable in particular is called quantity sensitive language. The weight of
syllables is determined by the number of moras it contains. Generally it is assumed
that the rime of syllable can contain moraic elements. However to make it clear it is
relevant to give a brief description on syllable structure. In the typical theory of
syllable structure the general syllable consists of three segments and these segments
are grouped into two components like, a) onset and b) Rhyme. The relationship
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between this components are then shown either linearly or hierarchically. In this

study we will put emphasis on the hierarchical organization of syllable like,

syllable

———

——

rhyme

——
—
onset nucleus coda

Figure 2. 18: Hierarchical representation of syllable

This structure has been hypothesized by some phonologists for a long time (e.g. Pike
1948, Fudge, 1969). The consequent structure can be given a metrical interpretation
that each syllable has a peak like, that the segments that possess some phonetic
features to the greatest degree. Metrical theory has brought modification of this
structure as each word has one syllable bearing the main stress. Thus we got an
extended structure of S/W relationship like,

Kiparsy (1979) proposed a metrical structure concerning syllables with a more

complex structure like,

Fa
FOEANTIN

Figure 2. 19: Complex metrical representation of syllable

A syllable with a short vowel has one mora and that is light whereas, a syllable with
a long vowel or diphthong has two moras and it is heavy. Coda consonant can count

amora like, in Piraha, an Amazonian language but it is not universal (Everett, 1988).
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In some languages making the syllable heavy coda consonant are mora (Sapir &
Swadesh, 1960), but in most of the cases the coda does not contribute to the weight
of a syllable. In quantity sensitive languages with trochaic rhythm feet are ideally
bimoraic. They should contain exactly two moras. Feet with Strong-Weak (S/W)
pattern then called moraic trochee (Hayes, 1995). Moraic trochees can either consist
of two light syllables (6) containing one mora (i) each or of one heavy syllable

containing two moras like,

c* ) (*)
| or |
O, Oy Cun

An example of this kind is Latin. Latin has phonemic vowel length and stresses the
pre-final or penultimate syllable if heavy, otherwise the last third or antepenultimate
syllable. For example, classical Latin has left prominent feet or trochee if it is weight
sensitive and the last syllable in a word is extrametrical since it never receives stress
if itis the only one syllable of a word (Allen, 1978). Syllables ending in a short vowel
are light (L), while syllables ending with a long vowels or diphthongs as well as
syllable that end in a consonant are heavy (H). In Latin word with three or more
syllables the penultimate syllable is stressed if it is heavy. If the penultimate is light
then the antepenultimate must be stressed and in the word with only one or two

syllables, the left most is stressed like,

a. Amice ‘friend’ [a.mi:ke] [LHIL]
b. Misericoida ‘pity’ [mi.se.ri.kéi.di.a]  [LLLHIL]
¢c. Homo ‘man’ [h6.mo:] [L1H]

(Apoussidou, 2007, p.51)

Here, the third column represents overt form including phonetic representations with

stress () and vowel length (:) but without foot structure. From examples a, b and c it
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is clear that since Latin is a quantity sensitive language the stresses are put on
penultimate, antepenultimate and left most syllables respectively. Whereas, iambs
are weight sensitive if they consist either of a light syllable followed by a stressed
light or heavy syllable of a heavy syllable (Hayes, 1995). Like,

") ) (*)
|| or | or
Gp G|,[ Gp Gpu GM.I

It is noteworthy that it has been mentioned in the previous studies of Bangla stress
pattern in the literature review section of this chapter (see p. 59-61) that Bangla is

an quantity sensitive language (Das, 2001; Khan,2008)

2.6.1.3. Bounded Vs. unbounded feet

Q-sensitive feet can be divided into two types: a) bounded feet and b) unbounded
feet. A stress system makes use of bounded feet if there is an upper limit to the
number of syllables that may be grouped into a foot. English feet are restricted to an
upper limit of three syllables (Selkirk, 1995). Hayes claims that the bounded feet are
universally limited to disyllabic feet, called binary feet and monosyllabic feet called
degenerate feet (Hayes, 1995). He notes that ternary feet only occur at the edge of
words, and he argues that in such cases we may assume that the marginal syllable

(final of initial) are extrametrical. Like, an English word showing feet is given,

Y

{f

¢

B

tp
E'i
tho
IE.
i
i
'Y
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On the other hand, feet of unbounded Q-sensitive language may contain an indefinite
number of syllables. For example, Hayes provided examples of unbounded Q-
sensitive feet of eastern Cheremis (Hayes, 1981) where primary stress falls on the
last full vowel of the word, and if there is no full vowel then first vowel. Examples
of unbounded feet is shown,

A\
AN

kiid sstoze  ‘in his hand’

(Hulst & Smith, 1982, p. 35)

In contrast, insensitive language feet are built ignoring the syllable structures, rather
all kinds of syllable can occur in the head position of a foot. When a language has
unbounded Q-insensitive feet all syllables of every word will always be grouped
together in one foot, meaning that the word tree is always degenerated. Moreover it
can be said that if a language has only one stressed syllable in a word, all other
syllables being stressless and the language has unbounded Q-insensitive feet. Hayes
provided examples of bounded Q-insensitive feet of Maragungka (Hulst & Smith,
1982, p. 35) and he adduced that the stress system of Maragungka where the primary
stress falls on the initial syllable and a non-primary stress on every second syllable
like,

AN

S W

N

mérepét ‘beard’

Hulst & Smith, 1982, p. 36)
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In this study our prime concern is to understand Bangla stress system and since from

the previous studies Bangla is a Q-sensitive language, Q-insensitive feature of feet
will not be discussed here elaborately.

2.6.2. Parameters of metrical constituents of analyzing stress

According to Vergnaud and Halle (1978), the metrical algorithms introduced by
Liberman and Prince (1975) is seen as just one member of a family of algorithms.
Other members would involve the same type of foot, but assign from left to right or
right to left and so on. Each step in the algorithm has been taken to be an “off/on”,
“left/right” or “yes/no” parameter. Hulst (1995) comments that “from Vergnaud &
Halle’s work on metrical phonology it is quite clear that the word stress rules of a
great variety of languages could be unraveled and represents in terms of settings of
metrical parameters (p. 3)”. The basic metrical parameters that emerged from their
studies have been given below,

a. Foot form: left- strong/ right-strong left

b. Foot type: quantity-sensitive/ quantity-insensitive QS

c. Foot size: bounded/ unbounded bounded
d. Direction: Left-to-right/ right-to-left R-to-L

e. Extrametricality: yes/no yes

f. Edge: left/right right

g. Word form: Left-strong/right strong right strong

(Hulst, 1995, p.03)
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The right hand column of this setting indicates the pattern of English word stress.
Basically the parameters a. and g. are similar to the feet structure Trochaic vs. iambic
feet structure. In this study we are not going to implement all these patterns listed
above since the analysis has to be confined to feet structure only. Therefore we are
going to discuss briefly on the foot form and direction and after that the metrical

parameters for this study have been created.

2.6.2.1. Foot form and direction

Generally foot form allows the choice of “trochaic” and “iambic” structure. In
accordance with the parameters foot type and foot size, there are four foot types. Hayes
(1980) provides examples for all of them in both direction and footing by examining
eight types of languages. Subsequent research has revealed that all types are widely
attested even if it is considered the eight possibilities that has been just mentioned
(Hulst, 1995, p. 04). Hayes (1985) reported that systems making use of the feet are
suspiciously rare and unattested pattern under certain circumstances which are given

below,

Rare feet (in either direction)

a. Q-insensitive iamb

b. Q-sensitive trochee

Hayes proposes to eliminate Q-insensitive iamb and to replace the Q-sensitive trochee
by a so called moraic trochee. A moraic trochee is a left headed foot type that
maximally contains two light (i.g. monomoraic) syllables or one heavy syllable which
have already been discussed (see section 2.6.1.2.). Those rare feet structure has been

reanalyzed alternatively by allowing certain manipulations at the edge of stress domain
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like, excluding syllable from the parse by extrametricality or postulating empty
syllable. The next step is taken by Kager (1989) who extends the bimoraic upper bound
of moraic trochee in two ways. Firstly, he proposes that Q-sensitive iambic system do
not require light-heavy (I h) feet. He suggests reanalysis for the few cases that were
originally analyzed with such feet. Secondly he suggests that the bimoraic requirement
is also the lower bound, which implies that the so called monomoraic feet are banned.
Hayes accepts Kager’s banned which has not been elaborated here. Both the ban on
heavy-light (h I) and light-heavy (I h) are called unbalanced and degenerate feet results
in leaving light syllables unparsed. Master (1994) refers to this as “trapped” syllables.
These unparsed syllables raise a problem since it is unclear whether and how such
syllables are incorporated in prosodic structure. If they get incorporated directly into
the higher levels another problem arises because in all other respects it has been
assumed that prosodic structure is strictly layered. That all units at each level get
incorporated into units of the next higher level. Since this problem is unsolved to date

(Hulst, 1995, p.5), we are not going to take this issue to build our metrical parameters.

In case of established direction of footing, it is necessary to assign stress in words with
an odd number of syllables. In that case a two-by-two or binary branching has ignored
one syllable which has to be located at the edge and that is opposite to where the
parsing began. If we cross-classify direction with the word tree parameters, we arrives

at four possible case,

Word L-to-R R-to-L
Left-headed X
Right-headed X

Table 2. 1: Metrical foot direction
(Hulst, 1995, p.4)
The option not marked with the (x) are the most frequent. In those cases, the primary
stress is located on the edge where parsing started. Thus except when a peripheral non-
branching foot is ignored, primary stress falls on the first foot that is assigned. Hulst

(1995) argues that in this type of case it is not necessary to exhaustively parse the
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whole word into feet in order to find the location of primary stress. He proposes that
those parts of the metrical structure that expresses secondary stress could just as well
be done at a later stage of the derivation. This primary-stress-first approach has a
number of advantages. The most interesting variety of this theory is one in which
secondary stresses are assigned post-lexically. This “reverse order” of footing and
primary stress assignment is impossible in the cases in table 2.1 that are marked with
(%). In such system called count system, which indicates the location of primary stress
is crucially dependent on a complete count of all syllable. For example, stress falls on
the first syllable if the number of syllables in the word are even, and on the second
syllable otherwise (Goldsmith, 1990, 173-177).

From the above discussion it is seemed that foot inventory requires a cross-linguistic
analysis vastly. Since the linguistic metrical analysis of lyric is one part of our study,
we need not only to sort out simplified foot inventory but also make metrical
parameters economically. Here a set of parameters for analyzing metrical constituent

has been given below,

(@) IAMBIC: The rightmost syllable in a foot is the head syllable
(b) TROCHAIC: The leftmost syllable in a foot is the head syllable
(c) R-to-L: Align the right edge of the foot

(d) L-to-R: Align the left edge of the foot

We have assumed here a simplified foot inventory, where feet are disyllabic and are
either trochaic (6 6) or iambic (6 6). Here we consider the first two parameters
IAMBIC and TROCHAIC are responsible for the placement of the stressed syllable
within a foot on the other hand, the rest of the two constraints R-to-L and L-to-R are
responsible for the placement of the foot within the word. It has been seen in the
previous studies that languages have tend to have either IAMBIC or TROCHAIC feet
rather than a mix of them (McCarthy and Prince, 1986; Kager, 1996; Van and Vijer,
1998). From the previous observations it is also seen that R-to-L and L-to-R stems
tend to have feet that are either close to the beginning or to the end of a word, or tend

to assign feet relatively starting either near the beginning or near the end of the word.
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We will now consider an underlying form of with three syllables represents as |6 6 6.
If we assume that stress is assigned purely by the grammar, at least four different types

of syllable arrangement can be found like,

Underlying: |6 6 6] IAMBIC TROCHAIC L-to-R R-to-L
/(6 6) 6/ x x

=) /(6 6) 6/ x x
/6 (6 6)/ x x
/6 (6 6)/ x x

Table 2. 2: Parameters of metrical constituents

Now suppose in a specific language the most frequent or important parameter is
IAMBIC and the most infrequent parameter is L-to-R. In this case the 2" column of
the table is the assumed foot structure for this language. Here, The cross symbol (%)
in the table depicts which arrangement violet which parameters. This table may look
like the tableau of constraints in the experiment of optimality theory (OT). Even
though our set and the table of parameters have been influenced a bit by OT, this
theory is not our theoretical concern at all. For example, any OT type phonological
constraints, ranking of constraints or winner of candidate have not been shown in
this study. Rather, using these metrical parameters the data of this study have been

analyzed in order to explore the feet structure.

We will not elaborate this issue any more here. In fact the solely linguistic metrical
issues will not be emphasized here anymore. Moreover, other aspects of metrical
phonology such as, string and grouping, metrical grid and linguistic prosodic
segmentation have already been discussed with music simultaneously in the 2.5.1.2

section.

Moreover, in order to show the evidence of stress transformation the acoustic
phonetic information of each syllable of our selected songs after putting melodies
have been presented. In this case the two prime properties of acoustic phonetics have

been shown, (a) pitch and (b) intensity. In addition the spectrograms of the most



prominent transformation of the phrase of the songs have also been provided in the

index.

Finally, it is patently evident that direct analogy of language and music is not much
convincible to do interdisciplinary study between those domains. Rather, it is more
effective to develop domain impartial tools and methods to do the research and for

this reason the theories of GTTM and metrical phonology as well have been taken.

The next chapter demonstrates the previous investigations which are more or less
related to this study. Basically the chapter consist of two parts: the first one describes
Lerdahl’s experiment of Beatles’ song and the second one is about the previous

studies on Bangla stress pattern.
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Chapter 3

Revisiting the previous studies

In this Chapter previous texts which have more or less relationship with our present
study has been discussed. Though concerning stress pattern there is not found any single
research on language music relationship regarding Bangla, vast amount of studies have
been revealed Bangla stress pattern from the linguistic point of view. Since the prime
aim of this research is to show how Bangla melody form by transforming the speech
stress of language, it is significant to understand the speech stress of Bangla language
solely. For this reason, we are going to present the previous studies of stress pattern of
Bangla language merely. However, Lerdahl showed the transformation of stress pattern
from language to music through analyzing Beatles’s song ‘yesterday’ using GTTM’s
tools. This is the only one study which revealed this transformational phenomenon.
Therefore prior to discuss previous studies of Bangla stress pattern Lerdahl’s

experiment has been given,

3.1. Previous experiment on stress relationship of language and music
using GTTM tools

Using GTTM’s analyzing tools discussed in the chapter 2, Lerdahl explored how
linguistic stress pattern changed into musical stress (Lerdahl, 2013). By analyzing
Beatles’ song ‘yesterday’ to some extent, moving from lyrics to music and
beginning with phonology he revealed how prominence and hierarchy of stress
differ between language and music. First of all, prosodic information of each word
of the first line of lyrics employing a tree notation with strong (S) and weak (W)
node have been analyzed. Then same information using a combination of prosodic
grouping and stress grid have been shown. Next, linguistic prosodic tree structures
have been translated into musical time-span reduction tree notation in which

domination is represented by branching length. The next level was a prosodic
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analysis of the entire first line of the lyrics showing a stress grid, an inverted
metrical grid and prosodic grouping. Finally, the prolongational structure translated

from the prosodic analysis of first line was shown. Each stage of the experiment is

given here,
(a)
S
/ ‘(\ Stress X
id- X X
S W wW e x x x
yes-ter-day yes-ter-day yes-ter-day

Syllabic L L
grouping: I—|| ]

Figure 3. 1: prosodic analysis of the word ‘yesterday’ with mostly equivalent notation

(Lerdahl, 2013, p 263)

In figure 3.1 from the prosodic tree structure it is evident that ‘-yes’ is the most
strong syllable in the word ‘yesterday’ and similar interpretation has been found in
stress grid. It is clearly seen that ‘-yes’ is the only stressed syllable in this word.
Thus the translated time-span tree notation of prosodic tree also indicates the

elaboration of left node of the tree, thus the elaboration of ‘-yes’.

X

s > IX X

g:irj‘_ss x x X x x x x

i X X X X X x x x x X X X

Yes-ter-day, all my troub-les seemed so far a-way

Metri I >x X KX X X > > > X X X X

Striea x x x x x x x
grid:

> > >

N N o ) I Iy B
Prosodic | | | |
grouping: | |

| | | [l |

| |

[ O
R I

Figure 3. 2: Prosodic analysis of the first line of yesterday
(Lerdahl, 2013, p 264)
In figure 3.2 the complete information of stress, metrical grid and prosodic

grouping of first line of the song ‘yesterday’ have been given. It is seen from the

illustration that the most stressed syllables are ‘-yes’, ‘-troub’ and ‘-way’ whereas
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rest of the syllables contain less stressed or without stress. Here, it is noteworthy
that this stress assignment of the first line of lyrics follows the regular English

speech stress.

(c)
:(!:'-')2 — : = = LA SENY
‘: :) - - - ) I‘.,‘:« = - & 8
\,?5\ ter - day, I'r all my troub-les seemed so0 far a -way
}9;3 3 = , = - .' o - i
.
= X X X X X X X X X X
- X X X X X X X X X X X X
X X X X X X
X X X
X X

Figure 3. 3: First phrase of the yesterday with notation, metrical grid and grouping

Figure 3.3 shows the Beatles’ musical settings, accompanied by a musical grouping
analysis and metrical grid. To the left of the grid are the note durations of the
metrical levels. In this case the setting differ in a few respect from the metrical
analysis of previous figure 3.2. The first two syllables of the ‘yesterday’ are
shortened because of syncopation (focusing stress on weak beats), and lengthening
on ‘-day’. The stress metrical pattern of ‘yesterday’ essentially repeats in ‘far way’
in which ‘far’ receives the major metrical stress whereas, we have seen syllable ‘-
way’ receives the major metrical stress in regular speech in figure 3.2. This is the
transformation of stress from speech to music. However in this experiment it is also
mentioned that linguistic syntactic tree infer completely different hierarchical
prominence. Jackendoff provided linguistic syntactic tree of the first line of the

song yesterday,

64



S

/\

NP(Adv) NP VP
yesterday Q NP+poss N v PP
| ! | | RN
all my  troubles seemed QP [=]
/\ I

Deg Q away
| I

so far

Figure 3. 4: Syntactic tree for the first line of yesterday

Here, S= sentence, NP (Adv)= Noun phrase with adverbial function, NP= Noun
Phrase, VP= Verb Phrase, PP= Prepositional Phrase, Q= Quantifier, NP+Poss=
Possessive pronoun, N=Noun, V= Verb, P= Preposition, QP= Quantifier Phrase
and Deg= degree

In figure 3.4 ‘away’, ‘seemed’ and ‘troubles’ are the heads of the PP, VP and NP.
Thus they are the most prominent elements in this structure. On the contrary
prosodic structure shows completely different prominence like, ‘-yes’, ‘-troub’ and

‘-far’ are the most prominent elements.

Furthermore, a complete prolongational notation of the first line have been

provided in this experiment like,

Figure 3. 5: Prolongational structure of the first phrase of ‘yesterday’

In this figure the complete elaboration of strong stress have been shown such as, in
case of left node the node of ‘-yes’ has been elaborated as well the nodes of ‘-troub’

and ‘-far’ are also elaborated.
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Therefore from this experiment of translation of prosodic tree into time-span
reduction and prolongational tree reveals the truth that melody created different
expression of sound by transforming the stress pattern of speech which is one of
the significant assumption of this research. In fact, GTTM has proved this
assumption. To conclude this section it is explicitly evident that GTTM contains
effective analyzing methodologies by which the bridge between language and
music can be constructed. Consequently, the above discussed analyzing tools of
GTTM will be used to show how stress hierarchy and prominence transformed
from speech or lyrics to melodies in Bangla songs in this study. Now the previous

studies on Bangla stress pattern have been given below.

3.2. Previous studies on Bangla stress pattern

The overall linguistic discussion of Bangla can be divided into two parts: a) word stress

and b) phrasal stress.

3.2.1. Word stress of Bangla

3.2.1.1. Stress-accent language

If the words of a language are assumed to bear stress through strong metrical
prominence and in which pitch accents are attracted to these metrically prominent
syllables, the language is defined as stress-accent language. Stress assignment or the
patterns of assigning metrical prominence to the syllables of words varies considerably
cross linguistically. In many stress-accent languages, the location of the stressed
syllable is not entirely predictable, and can in fact be a contrastive feature between
words. For example, in Spanish xuyo ‘juice’ vs. xtiyo ‘played’ In other stress-accent
languages, stress assignment is predictable from either syllable weight or the position
of a syllable in the word. Almost all the studies of Bangla prosody has classified Bangla
as a stress-accent language (Chatterji 1921; Goswami 1944; Ferguson & Chowdhury
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1960; Anderson 1962; Ray, Hai, & Ray 1966; Bykova 1981; Shaw 1984; Kawasaki &
Shattuck-Hufnagel 1988; Hayes & Lahiri 1991; Lahiri & Fitzpatrick-Cole 1999; Das
2001; Michaels & Nelson 2004; Selkirk 2006). They also add that the word stress is not
a contrastive feature in the language and thus, two words cannot be differentiated solely

on the basis of stress. For example,

(1) chéleti ékti kakur dékheche
boy-DET one-DET dog see-PAST.1PER
“the boy saw a dog”

Check out the list of abbreviation which have been used in the interlinear glosses'* of
this study. The example (1) express the natural stress assignment of Bangla as the every
primal stress have been fell on the initial syllables of the words. If the initial position
of the stresses are transposed into medial or final positions, the meaning of the words
and sentence would be unchanged. For example,

(2) cheléti ekti kukur dekhéche

boy-DET one-DET dog see-PAST.1PER
“the boy saw a dog”

Or,

(3) cheleti ekti kukur dekheché
boy-DET one-DET dog see-PAST.1PER
“the boy saw a dog”

Here, the examples (2) and (3) show that those sentences containing different stress
express as same meaning as example (1) does. Though they may have some extra
pragmatic value other than example (1), but these three sentences convey identical

meaning.

14 In linguistics the interlinear gloss is the series of brief explanations such as, showing grammatical
categories which placed between lines and its translation into another language. For example,
grammatical categories like, DET=determiner, PAST= past tense etc.
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3.2.1.2. Initial stress assignment

It is stated almost in all studies that words are consistently stressed on the initial syllable
(Chatterji, 1921; Goswami, 1944; Ferguson & Chowdhury, 1960; Anderson, 1962;
Bykova, 1981; Biswas, 1992 ;Kawasaki & Shattuck-Hufnagel, 1988; Hayes & Lahiri,
1991; Lahiri & Fitzpatrick-Cole, 1999; Michaels & Nelson 2004; Selkirk, 2006). For
example, Bangla words containing from monosyllabic to hexasyllabic structures with

stress assignment have been given below,

a. chokh “eye” [chok] [H]

b. jhinuk “oyster” [jhi.nuk] [HL]

c. khoabnama “a type of book” [khoab.na.ma] [HLL]

d. prithibi “world” [pri.thi.bi] [LHL]

e. ghorfonjato “fricative” [ghor.f3n.a.to] [LHLL]

f. obtidhanlobbho  “found in dictionary’ [0.b".d"an.lob.bo] [LHLLL]
g. akattotaprapto  “get united” [&k.at.to.ta.prap.to] [LHLLLL]

From the above examples it is seen that some of the words contain initial primal stresses
and rest of the examples do not show this tendency like, the words [pri t"ibi], [ghorfongato]
and [o.bri.d"an.lob.b"o]. In case of monosyllabic word like, [chok"] the only vowel get
the stress. Whereas, in disyllabic, trisyllabic and hexasyllabic structures: [jhi.nuk],
[khoab.na.ma] and [&k.at.to.ta.prap.to], the initial syllables receive the primal stresses
since these initial syllables are heavy to some extent than the penultimate,
antepenultimate or final syllables. From these examples it is also assumed that Bangla
is a Q-sensitive language which form trochaic feet structures frequently since stress are
assigned depending on the weight of the syllable and mora. It is noteworthy that [ji.nuk]
is the only native word among the examples. On the contrary, most of the words are
derived from Sanskrit besides [k"oab.na.ma] which is originated from Persian. In this
regard it is seemed that the initial stress assignment rule is flexible for the words that are
derived from Sanskrit or foreign languages. Nevertheless, in the word [k"oab.na.ma] the

primal stress is fell on the initial syllable as the initial syllable is heavy.
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Biswas (1992) shows a comparative discussion among Bangla, Hindi and English stress
pattern and reveals that how Bangla differ from the other two’s stress assignment. For
example, in Bangla

taymoholer pathor dékhecto  dékPecto  thar pran

tajmahal-POSS  stone see-PAST see-PAST it-POSS soul
‘you have seen the stone of tajmahal, have not seen the soul?’

In Hindi, taymehelka pattar  deka kabhi  dekha usika  jan
Tajmahal-POSS stone see-PAST ever see-PAST it-POSS soul
‘you have seen the stone of tajmahal, have not seen the soul?’

(Biswas, 1992, p.156-157)

From this example it is evident that Hindi does not show the tendency of assigning the
primal stress on every initial syllables in a sentence. Whereas, English shows completely

different stress pattern than Bangla and Hindi like, in English,

The impréssion prodiced by mountains, seds and stars is not so great, so thrilling as the

music of Wagner.
If we translate this sentence into in Bangla, we get,

pahar fomudro nokk"ottro dara uiddipito b"ab emon gobrir o chdémokprodo hote pare na

Jémon hoy wagner er [Ongit

From those two sentences it is clearly seen that most of the the stresses are contained

in initial syllables in words.

On the contrary, only two studies (Khan, 2008) claim that stress can occur on non-initial
syllables. Shaw (1984) claims that stress is assigned to the second syllable, unless the

first syllable is heavy. For instance,

a. kobita “poem” [ko.bi.ta] [LHL]

b. mali “gardener” [ma.li] [LH]

c. Joyfar “family” [fonJar] [HL]

d. onchol “region” [on.col]  [LH] (khan, 2008, p.23)
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In case of examples (a) and (b), since the first syllables are not heavy, stresses are
assigned to the penultimate and final syllables respectively such as on -1i> and ‘-bi’.
Whereas, in the examples (c) and (d) as the initial syllables are heavy, they are stressed.
Therefore, it is evident from the various examples that Bangla is a Q-sensitive language

for having stress assignment depending on the weight of syllable.

Das (2001) focuses on the prosody of Tripuri Bengali in addition, claims that the stress
pattern of both Tripuri Bengali and Standard Bengali is quantity-sensitive. Proposing
detailed rules of metrical foot composition, Das claims that initial stress can only be
found on a light syllable in words where the initial syllable is parsed into a binary foot

such as, alochona “discussion” [&.lo.co.na]
ofompurno “incomplete [5.fom.pur.no]

In fact, the binary branching is one of the most significant reason behind the initial
stress assignment of Bangla. Here, in order to make it clear prosodic tree diagram of

those examples with showing feet structure have been given below,

Prosodic word pro sodi({ word
\“-.
“\\\\
Fths Footw foots footw
/ \‘ ./'/ / ’;f \
6 6} 6 6 6 6 6 6
a lo co na 2 Jom pur no

In his detailed analysis of Tripuri Bengali and Tripuri English, Das also discusses the
distribution of secondary stress. As neither of these two non-initial stress studies was
focused on the phonetic correlates of stress, no acoustic measurements were made
(Khan, 2008). It can be presumed from these previous studies that Bengali words bear
stress, and that stress assignment is either consistently word-initial, as described in the
majority of studies, or dependent on syllable weight, as described in Shaw (1984) and
Das (2001).
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3.2.2. Phrasal stress of Bangla

In case of phrasal stress of Bangla most studies also agreed that word stress is less
significant than phrasal stress (Chatterji 1921, Goswami 1944, Ferguson & Chowdhury
1960, Ray et al. 1966, Bykova 1981, Shaw 1984, Hayes & Lahiri 1991, Lahiri &
Fitzpatrick-Cole 1999). Moreover while one syllable such as the initial syllable of each
word is considered stressed, one word of each phrase will be considered the most
prominent. In a typical sentence the most prominent word can be either the leftmost
(Chatterji 1921, Goswami 1944, Ray et al. 1966, Bykova 1981, Shaw 1984) or the
rightmost (Hayes & Lahiri 1991, Lahiri & Fitzpatrick-Cole 1999, Selkirk 2006) in the
phrase. Here some examples of rightmost and left most prominent phrases have been
given below,

(1) tumi  na  jabe

you not go
“aren’t you supposed to go?”

(2) ei kolomta jar dam &kfo taka ami upohar peechi
this pen-DET whose price one hundred taka I gift  receive

“this pen, the price of which is 100 tk., I have received as a gift”

(3) kalto skul ache
tomorrow school exist
“there is school tomorrow”

(4) b&bfata  [iggir Jombe
business quickly  flourish
“the business will flourish quickly”

(5) gotakotok  taka eno
some money bring

“you may bring some money”
(Ray et al. 1966, p.8-9; Chatterjee, 1963,p.21)

From the previous studies it is also seen that stress in Bangla appears to be phonetically

weak, it is nevertheless phonologically salient (Khan, 2008, p.23).
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However, word stresses can be changed by phrasal stresses and further changes can be
occurred by some external influence in phrase structures such as melodic influence.
Especially, this is the prime focus of our study thus, we are going to provide some
sentences or lyrical phrases of two Bangla songs which were written as poems formally
and after that melodies have been added. For example, “karar oi louho kopat” and
“rupofi banpla” of Kazi Nazrul Islam and Jibananda Das respectively were basically
poems and melodies were put later. The first two phrases with feet structures and stress
assignment of those songs have been given below,

(1) karar oi lotho  kdpat bhéne phél korre lopat
prison that iron gate destroy do exp
“these iron gates of prison” “destroy it and expunge”

(2) dbar  afibo  phire dhanfiritir tire ei  baplae
again come back dhanshiri bank this bangla
I will return to the banks of the Dhanshiri, to this Bangla

hoyto  manuf noy hoytoba [onkhocil Jaliker béfe
perhaps human not  perhaps white hawk salik bird disguise
“not as a man, perhaps as a salik bird or white hawk”

Examples (1) and (2) show that all the initial syllables of the words receive the primal
stresses. To elaborate stresses are assigned on the heavy syllables and some light
syllables also are stresses cause of binary feet branching. Such as, [louho] [hoyto]

[manuf] etc. Now we are going to show these phrases after adding melodies,
(3) karar oi louho  kopat brené p'él korré lopat

(4) abar  afibo  phire dhanfiritir tiré ei  baplaé

From the examples (3) and (4) it is assumed that significant stress transformation have
been occurred after putting melodies, though experimental tools of exploring stress
transformation have not been implemented here. Nevertheless, it is seemed that most
of the stress transposition have been occurred from initial to final position like, [kopat]

[lopat] [tiré]. It is also seemed that some words of song-2 remain unchanged even after
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inserting melody like, [abar] [phire]. This transformation generally happens by
changing the metrical system as well as stress pattern of lyric. In fact, this transposition
also brings changes in feet structures of words. From the above example, most of the
feet structures of the words are changed from trochaic feet to iambic feet structure.

Prosodic tree structures containing transformed stress pattern and feet structures are

given,
(a)
PrWWd Prwd
/ . //\
/
/
/ /
4 -
(=] (s} o (s}
lou ho ko pat,
)
Prwd
/ Prwd
Footw foot. /
/ /
/\ /
. 4
o o o o o
dhran I ri tr bay lae

From the above figure it is evident that almost all the words receive the prime stress
through the right most syllables. Consequently, the right feet become strong and form
iambic feet. Using the parameters of metrical constituent these the transformed feet

structures can be clearer,

Words Syllables | IAMBIC | TROCHAIC | L-to-R R-to-L
Lou.h6 (6 6) x x x
ko.pat (6 6) x x x
dhan.fi.i.tir | (6 6) (6 6) x x

ban.laé (6 6) x x x

Table 3. 1: Metrical parameters of the four words of abar afibo phire and karar oi louho kopat

The table 3.1 demonstrates how these words form feet structures. Here it is notable that
most of the words get mono foot and iambic structures as each word has two syllables

except the word [d"an. [i.¢i.tir]. The words which prevail single foot and iambic structure
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naturally violet the other metrical parameters of the table. Whereas, [d'an.fi.ti.tir]
contains two feet and since the prime stress has been assigned on the right most syllable,

the trochaic and L-to-R parameters have been violated automatically.

The subtle investigation of the feet structures of lyrics, stress transformation due to
melodic transformation have been provided in the chapter 5. Therefore, we are not
going to elaborate this issue any more. Rather, some other phenomenon such as, some

observations of different linguists on Bangla phonological stress have summarized here,
1. Dasgupta showed that phonologically unstressed syllables rarely host lax vowels / &
o/ (Dasgupta, 2003). For example, the monomorpheme [&k] ‘one’ is produced with a
lax vowel in isolation, but is produced with a tense vowel when attached to the
negative prefix /on/-, giving [onek] ‘multiple’. This raising of the lax vowel
| & / to /el appears to be conditioned by the shift of stress from the root to the word-
initial syllable (Khan, 2008, p.25)

2. Dasgupta also observed that phonologically unstressed syllables rarely host nasal
[tétul] ‘tamarind’ are common, there are few monomorphemic words of the type
*[katd] or *[tetiil]. Secondarily-stressed syllables can also be nasalized, as in the
French borrowing [restord] ‘restaurant’. Rare exceptions to this rule include Sanskrit
borrowings such as, [at:d] ‘soul’ and [atiio] ‘relative’, which Dasgupta (2003)
describes as being actually pronounced [at:a] and [at;io] in all contexts other than

stage performance (Khan, 2008, p.25-27).

3. Loanwords are often pronounced with the initial syllable phonologically stressed,
regardless of the stress pattern of the donor language. This states that the stress pattern
of original words are completely ignore in when borrowed into Bangla (Khan, 2008,
p.27). Khan also mentions that in words that have primary stress on the second syllable

in the donor language, the unstressed initial syllable is dropped completely in the
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Bangla version to conform to the Bangla’s stress pattern such as, [markin] ‘American’
presumably from American English [9'merakon]. Moreover khan also describe the
stress shift in words through syncopation, high vowel metathesis etc. process. For
example, Many disyllabic roots lose their unstressed second syllable when suffixes are

added such as,

[atok] ‘obstruction’ | /atok-ano/ [atkano] ‘obstructing’

[pagol] ‘crazy’ /pagol-ami/ [paglami] ‘crazy behavior’

. Along with Chatterji (1921), Hai and Ray (1966), Ferguson and Chowdhury (1960),
Hayes and Lahiri (1991), khan (2008) et.al worked on various issues of Bangla
intonational phonology like, pitch accent attraction, one-word and multiword utterances,
phrasing and interphrasing disjuncture, pitch phonemes and so on which are more or
less relevant to stress pattern of Bangla. In order to make our discussion precise we are

not going to provide their arguments here.

Though a vast amount of works on various issues of Bangla phonology are available,
studies on phonological changes due to external influence like, music has not been
found. By this research taking metrical phonology as a common platform, investigation
has to be proceeded though setting some tools and parameters by which both music and

language ca be analyzed.
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3.3. Tools and parameters for analysis

The logic behind considering metrical phonology as theoretical platform and GTTM
as analyzing tools have already been discussed elaborately in chapter 2. Regarding
this discussion our parameters of analysis can be divided into two aspects,

a) Linguistic aspect of parameters

b) Musical aspect of parameters
In case of those two aspects a complete parameter setting of this research has been given

below,

a) Linguistic aspect of parameters

1. Prosodic hierarchical structure
2. Feet structure inventory
3. Testing parameters of metrical constituents of analyzing stress

3.1. Trochaic
3.2.lambic
3.3.R-to-L
3.4.L-to-R

4. Acoustic phonetic evidence of stress transformation
4.1. Pitch
4.2.Intensity

b) Musical aspect of parameters
1. Analyzing songs through GTTM tools
1.1. String and grouping structure
1.2. Metrical structure
1.3. Time span reduction or headed hierarchical structure
1.4. Translation of hierarchical tree diagram from linguistic to musical structure

1.5. Prolongational structure
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The next chapter demonstrates the method(s) and procedure of this research. Moreover,
it has also been described how our data have been analyzed in chapter 5 by using the

provided parameters.
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Chapter 4

Methodology

It is quite evident from the discussion of the previous chapters is that taking metrical
phonology as core theoretical foundation, this study is an endeavor to explore the
transformation of stress pattern through analyzing certain amount of Bangla songs.
Since this study has not developed theory(s), our selected songs have been investigated
by using tools and parameters of GTTM. It is noteworthy that this research has to be
confined with analyzing small amount of data in order to do subtle investigation. For
this reason, non-numeric data types have to be described to accomplish this experiment.
Therefore, qualitative method has not only been used to conduct the research but the

study has also been proceeded by finding answers of some questions.

4.1. Reason for choosing qualitative method

The basic and applied researches can be qualitative or quantitative or both. Quantitative
research is based on measurements of quantity or amount. Basically this kind of study
is numerical, non-descriptive and conclusive. On the other hand, qualitative research is
non-numeric, descriptive and exploratory. It seeks answers to some specific question(s)
and systematically uses a predefined set of procedures to answers the questions.
Quantitative study seeks to confirm hypothesis about phenomenon whereas, qualitative
study seek to explore phenomenon. Moreover, research instruments are used in more
rigid style of eliciting and categorizing responses to questions in quantitative research,
contrarily in qualitative research instruments are more flexible. In fact, qualitative
approach refers to the meanings, concepts definitions, characteristics, metaphors,
symbols, and description of things (Bruce &Lune, 2012). It sometimes starts as a
grounded theory approach which appreciates no prior understanding of the
phenomenon. Thus it is also assumed that qualitative approach encourage gausi-

experimental study.
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Since this research is a first attempt to understand the connection between language and
music by taking prosodic structure as interface, ground approach of qualitative research
is prevailed in this study. Consequently, this study has been conducted inductively in
contrast to the hypothetical deductive approach. In addition, orthodox qualitative
approaches and tools such as, ethnography, auto ethnography, phenomenology,
interview, case study etc. have not been used in this research. Rather, a quasi-

experimental method as well as model have been developed in this study.

4.2. Research question

It has been already stated that this study is a quasi-experimental qualitative study.
Therefore, it is important to construct research questions and by solving these questions
our entire research has been proceeded. The prime question of this research is given

below,

What are the causes of transforming the stress pattern of Bangla songs through melodic

insertion?

This question will be solved by finding answers of several questions and these questions
can be categorized into two aspects such as, linguistic prosodic aspect and musical
aspect. But here we are not going to divide these questions rather the questions have
been provided together below,

1. Arethe lyrics of the selected songs follow the stress-accent and Q-sensitive features
of Bangla?

Does every initial syllable contain the primal stress of the lyrics?

What are the exceptions other than initial primal stress assignment rule?

What are the outputs after implementing parameters of metrical constituents?

o~ 0D

Do grouping structures and grouping well formedness rules (GWFR) work on the

melodies of the selected Bangla songs?
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6. Are there any change occurred in the metrical grid system of the songs after
inserting melodies?
7. Do the translated time span reduction tree diagrams show significant changes than
prosodic tree diagrams?
8. Do the prolongational structures depict the complete transformation of stresses of

phrases of the selected songs?

By solving the above questions the stress transformation tendencies from lyric to

melody have been revealed and this is the ultimate goal of this study.

4.3. Data collection design

The data of this research may be classified into two types,
a) Lyrics of the selected songs

b) Melodies of the selected songs.

4.3.2. Lyrics of the selected songs

Lyrics have been considered as samples of Bangla language in this research. Here three
songs have been selected from the most prominent three genres of Bangla songs. It is
noteworthy and has already been mentioned in Chapter one is that the devotional aspect
is considered as a common feature in order to select songs in this study. These selected

songs for analysis of this study is given below,

a) Rabindra song: a song of puja parva which is called anadaloke mongolaloke is

selected as data.

b) Nazrul song: one of the devotional songs of nazrul Islam is amar apnar cheye apon

je jon is selected.

c¢) Lalon song: Lalon shai’s gosthe colo hori murari is selected as one of the most

significant song of Baul-Fakir-shahajia stream of Bangla song.
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4.3.2.1. Reasons behind selecting these three songs

These three songs have been selected among millions of Bangla songs for some

particular reasons. In fact, regarding some parameters these songs have been selected

in this research such as,

a)

b)

Devotional aspect of Bangla song is one of the most important criteria of selection

and these three songs are belong to this particular genre.

The musical features of this songs are apparently simpler than other devotional
Bangla songs. Since this is an attempt to analyze Bangla songs through quasi-
experimental approach, simple structures would be more convenient for our

analysis.

These three songs are not only belong to the one of the most significant genre of
Bangla songs but also they are very popular songs and, popularity is a selecting
criteria of songs of this study. In this study the popularity of our selected songs have

been determine by observing the number of views on the www.youtube.com. For

example, the total views of the songs anandoloke mongolaloke, amar aponar cheye
and loe godhon gosther kanon until access date are: 783067, 845696 and 4553
respectively. The screenshots of these youtube views have been given in the index.
Here it is assumed that our selected Bangla song-3 is less popular than the two
selected songs. Though the you tube view of this song is not as high as Tagore’s or
Nazrul’s song, this song is a very significant in Baul-Fakir philosophy as well as it

is an well practiced song.

4.3.3. Recorded form of the selected songs

Second type of data are the recorded songs. The selected songs have been sung and

recorded by the researcher. In case of recording songs the sound recorder of Asus cell

phone has been used.

Syllabic stress have been analyzed using metrical stress theories in this study. The

prime inventory of this study is to show how the stress pattern of lyrics with tune differ
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from the lyrics without melodies. Thus it is necessary to examine the physical
representation like, acoustic phonetic representation of lyrics with and without
melodies in this study. For this reason linguistic software praat have been used to
investigate the acoustic presentations of stresses. In this research the version 6.0.43 of
praat has been used. Using praat various types of spectrogram containing acoustic

features of stress like, intensity and pitch in particular have been shown.

4.3.4. Staff notation of the songs

Graphical representation of melodies are the third types of data in this research. If
analyzing tools of Generative Theory of Tonal Music (GTTM) are applied on selected
data, staff notation of melodies are eventual. In particular, without staff notation of
selected melodies investigation of language-music parallels as well as non-parallels
using GTTM theories like, time-span reduction theory, and prolongational structure
cannot be analyzed. Therefore the notations of the selected songs have been collected
and written down. The notation of Tagore’s song is available but the other two song’s
notations are not available in any source. In fact, the notation of Tagore’s song is found
in an authentic website www.geetabitan.con. The notations of the other two songs have
been written by the researcher. In order to write the staff notations of these songs
musescore 2 software have been used. However, since Bangla or Indian writing system
of music do not contain lines which can show musical details like, strong/weak beats,

interval or hierarchical relationship among notes, this writing system has not be taken.

4.4. Limitation of the study

1.

In order to make this work precise only one genre of Bangla songs such as, devotional
aspect has been focused in this research. For the same reason three songs among

enormous amount of Bangla songs have been selected.
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2. These three songs have been selected partially regarding to do subtle investigation

such as, the first four phrases of each song have been selected for the analysis.

3. In case of writing the staff notations musical details as well as ornaments are

omitted to make the melodic structures simpler.

4.5. Summary of the analyzing procedure

In chapter 5, the selected three Bangla songs have been analyzed through the tools and
parameters of metrical phonology and GTTM which have already been sorted out at the
end of the chapter 3. The complete analysis of the songs can be divided into two parts:
a) linguistic analysis of the lyrics without melodies and b) musical analysis of both
lyrics and melodies. In case of linguistic analysis metrical representation of lyrics have
been shown such as, the feet structures, stress distribution etc.

First of all after providing the lyrical as well as musical descriptions, stress assignments
of lyrics are shown solely. Then, the prosodic tree diagrams with syllabic feet structures
are depicted following by a list of feet structures inventories. After that, the list of feet
structures are reanalyzed by using the parameters of metrical constituents.

Secondly, after inserting the melodies the lyrics are investigated by using the analyzing
tools of GTTM. In this case starting with grouping structures, complete prolongational
structures are drawn. To elaborate, at the beginning of this experiment the grouping
well formedness rules are implemented in order to show the structural prominence of
the constituents. Next, the metrical representation of songs are shown. In addition,
acoustic phonetic information (e.g. pitch, intensity) are presented as the evidence of
metrical changes of stress patterns. Again, the metrical representation of transformed
stress grid of lyrics with musical setting are provided. However, this types of
representations do not show the hierarchical explanation of the stress transformation.

The hierarchical relationship of the constituents have been revealed by drawing the time
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span reduction tree diagram. In the next step, the prosodic structures of lyrics are
translated into the time span reduction diagram in order to show hierarchical
arrangement of the transformation. Finally, complete prolongational structures are

constructed to show the ultimate transformation of stresses in the songs.
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Chapter 5

Data analysis

5.1. Analysis of Bangla song-1

5.1.1. Reason for selecting the song

The song ‘anandoloke mangalaloke’ of Tagore belongs to the puja parjaay (worship
episode) in Gitabitan®® and it was composed for the Magghotsava (winter celebration)
celebration in 1893. The song derived from a bhajan'® music. Tagore’s niece Sarala
devi presented this song first time in public. Among his enormous amount of songs this

song has been selected for our study for some particular reasons,

a) First of all the prime concern regarding to select songs in this study is to focus the
feature of devotion other than rest of the features. Though Tagore composed vast
amount of blissful songs that were created in his own way by which he conveyed his
devotion to the absolute soul or a collective existence. This unseen abstract existence
sometimes arrives as nature, god, country or mother. For this reason the division of
the songs worship, love and nature are no doubt arbitrary as the themes are often
intermixed. Nevertheless the selected song convey high devotion to someone or
something else. The ultimate interpretation of the song entirely depended on the

listeners though.

b) The musical features of this song is apparently simpler than his other devotional
songs. This song was composed in C major scale without so much variation. The
rising and falling notes, strong and weak beats are very explicit in this song. It is
noteworthy that the musical data will be completely described and interpreted by

western scale as well as notation system.

15 Gitabitan is a book which contains Tagore’s almost all composed songs and the total number of his
songs is 2232. The book is divided into six major parts or episodes such as, puja (worship), prem
(love), prakriti (seasons), swadesh (patriotism), aanushthanik (occasion specific), bichitro
(miscellaneous), nrityanatto (dance drama and lyrical plays). http://geetabitan.com/.20.10.2018

16 Bhajan means sharing and it refers to any song with religious theme or spiritual ideas
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c) Since the melodic structure of this song does not contain much complexity, the staff
notation is comprehensible to whom who has minimum knowledge of western
notational system. The staff notation of this song has been taken from
http://geetabitan.com/20.10.2018 website. As we need to analyze the hierarchical
relationship of notes compared to the hierarchical organization of speech stress,

simpler staff notation would be very convenient for the investigation.

d) The entire song has not been analyzed in order to make this study precise. Basically,

the first line of the chorus'’ and the four lines of the versel® have been taken.

The selected songs have been analyzed through the tools and parameters which have
been designed on the basis of the theoretical foundation of this research (see chapter 2)
and these parameters have also been sorted out in chapter 3. Basically, starting with
phonology in particular prosodic information of each linguistic elements of the song, it
have been revealed how prominence and hierarchy of stress work between lyric and

melody.

However, prior to show the transformation of lyrical or linguistic stress to melodic or
musical stress metric phonological information of lyric have been represented solely.
In this regard first of all the parameters 1, 2 and 3: prosodic hierarchical structure of
linguistic elements, feet structure inventory and testing parameters of metrical
constituents have been analyzed. After that applying the GTTM’s parameters: grouping
structure, metrical structure and time-span reduction, stress transformation have been
revealed. Furthermore in order to show the headed or stress features of prosodic
structure like, strong vs weak beats, supra-segmental features such as pitch, intensity of
the prominent elements have been presented. In this case linguistic software Praat has

been used.

17 The chorus contains the main idea of what is being expressed lyrically and musically. It is repeated
throughout the song.

18 The verse contains the details of the song: the story, the events, images and emotions that the writer
wishes to express.
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5.1.2. Lyrical and musical description of the Bangla song-1

The interlinear glossing of the Bangla song-1 has been given below,

anondoloke mongolaloke birajo  fotto fundoro
joyful-LOC blissful halo-LOC present true beautiful

“You are honorably present with the halo at the blissful world’

mohima  tobo udbrafito moha  gogono majPe
greatness you-POSS appearance infinite  sky in

‘your majestic appearance gorgeously fills the sky’

bifjo Jjogoto monibtufono  beftito corone
Universal world ornaments coiled feet

‘The mortal world coiled around your adorned feet’

groho  taroko condro topono bakulo druto bege
planets stars moon  sun restless quick speed-LOC
“The sun, moon, the planets, stars are in restless incredible speed’

koriche pano koricte snano okkhoyo  Kkirone

do-CON drink do-CON bathe eternal light

“They are bathing and drinking in eternal light’
(http://geetabitan.com/.20.10.2018)

In the above glossing the basic linguistic information and English meaning of the song
has been given. In this song Tagore searches the beauty of truth in the eternal and
blissful light of the universe. In fact he is highly fascinated by the surroundings of his
own which exists eternally. Moreover he praises the greatness of the absolute soul of
the universe whose majesty appears in the infinite sky. Thus, Tagore expresses his
gratitude to the unseen existence by dint of whom everything exist around him. In this
study, the meaning and grammatical description of the song has not been described in
detail as it is not our prime concern. Now the musical presentation of the song has been

given below,
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Figure 5. 1: Staff notation of the chorus and verses of the Bangla song-1

5.1.2.1.  Musical notational description

This song was composed in C major scale and most of the Tagore artists usually sing
this song in the same scale. The notes of C major scale are: C, D, E, F, G, A, B, C. The
staff notation of C major scale has been given in the appendix. The significant aspects
of the notes’ arrangement by which each line of the song expresses unique melody as

well as meaning have been provided below:

a) The figure 5.1 shows that the time signature?® of the song is ¥ thus, each measure
takes 3 beats maximally as well as each beat gets quarter or 4 beat. Here the first
three phrases of the song have been given above as the melodic arrangement of the
last two phrases are the repetition of the 2" and the 3" phrases. This three phrases

take 33 musical measures.

19 The time signature is a notational convention which specify how many beats are to be contained in
each measure.
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b) The first line takes 16 measures among the 36 measures of the first three line. In
addition it is also comprehensible that each syllable or split of a syllable often takes
an entire measure. The notes of the first 16 measures of first line is like, (E) (EE)
(E) (D) (EG) (F) (FA) (G) (C) (D) (E) (DE) (CE) (D) (CDC) (C). From this
syntagmatic arrangement it is seen that some syllables take one note and share one
measure with another syllable and note whereas, some splits of syllables like ‘a’,
‘0’ occupy an entire measure and note. In this way the first line make unique melody
from the rest of the line. In the groping analysis of GTTM this feature has been

clearer.

c) Inthe 2nd and 3rd lines, the frequent use of quarter or 4th note is prominent. Almost
all the syllables of those lines take one quarter note except some syllables like, ‘-
ud’, “-mo’, ‘-bi’, ‘-bef” which takes one half note. Thus from second line the song
sounds faster than the first line. In fact implementing different notes and different
syntagm those lines achieve unique rhythmic quality which makes it different from
the other lines of the song. It has been more explicit by the GTTM and metrical

analysis of the song.

In the section 5.1.3 the linguistic elements of the lyrics have been analyzed solely by
linguistic prosodic metrical analyzing methods and in the section 5.1.4 the song has
been described through GTTM theories.

5.1.3. Linguistic analysis of the lyrics

5.1.3.1 Prosodic hierarchical structure of the Bangla song-1

From the previous studies in chapter-2 it is quite accepted among the Bangla linguists
that Bangla is a stress-accent language and there is not any contrastive features of stress
assignment on words such as, two words cannot be differentiated solely on the basis of
stress. Therefore it can be assumed that the word meaning would not be contrastive due

to the stress assignment in Bangla. Furthermore, it is also stated in almost all studies
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that stress is consistently assigned on the initial syllable of words. On the contrary, it is
also found that stress is assigned to the second syllable unless the first one is heavy.
Thus the first syllable has to be heavy if it is stressed. Concerning these above
tendencies of stress of Bangla language the stress distribution of song-1 has been given

below:

5.1.3.1.1. Syllables as well as stress distribution of Bangla song-1

Here the word stresses have been assigned on the basis of speech stress of Bangla
without melody of the Bangla song-1.

a.non. do.16.ke mor.go.la.16.ke bi.rajo fo.ttd6 J[un.dd.ro
mo.hi.ma t3.bo ud. b"a.fi.to md.ha go.gé.no ma. jhe
bifJo  jo.gb.to mo.ni.bMi.Jono  béftito cd.ro.ne
gro.hd tard.ko con.dré to.pd.no b&.kulo drato bé.ge

kd.ri.che pano ko.riche snano ok.kPd.yo kiro.ne

It is evident from the lyric with stress notation provided above that stresses have been
distributed in the most of the case according to the norm of Bangla phonology. In this
lyrics most of the primary stresses have been fallen on the initial syllable thus, it can be
stated that initial syllables act as heads in the most of the words of this lyric.
Nevertheless, some word contains different word stress in which primal stresses are not
assigned on the initial syllable like, [fo.tt6],[ud. b"a.fi.to],[gro.hd],[ta.rd.ko], [con.dro],
[to.p6.no], [ok.k"d.yo]. On the other hand, in case of compound word like, [4.non.
do.l6.ke], [mon.go.1a.16.ke] stresses have been fallen on the every initial syllable. Thus,
we get two kinds of foot structures in a single word, though most of the word follow
one foot type, either standard foot structure or deviated from standard foot structure of
Bangla. In this regard it can be said that the trochaic formation of foot is very prominent
in this lyric whereas, iambic formation as well as the manipulation of both formation

are also found in this lyric.
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Moreover, some words of this lyric show deviated form of syllabic structures from the

standard structure of Bangla.

For example, the final coda consonants of these words have been omitted by adding

vowels: /o/ or /o/. Such as,
[Jun.dor] > [fun.do'ro]
[go.gon] > [go.g0.no]

[jo.got] > [jo.go. to]

[to.p6n] > [to.p6.no]

In fact the deviated structures of these words are not used in both oral and written form
of Bangla. Basically, Tagore constructed these types of word structures in case of
composing songs. The reason behind deleting the final coda consonant is not clear. This
syllabic change might be occurred in order to insert the melody in lyric since the melody
line demands this type of syllabic structure. Such as, the transformed words contain
three syllable thus, one foot and one syllable. The words would remain disyllabic
without adding the final vowels and consequently, they do not get any feet structures.
Therefore omitting the final coda consonant makes Tagore’s song different from other

devotional songs.

However, it should be mentioned here in advance that this stress assignment may be
slightly or entirely changed by putting melody, thus the stresses of lyric have to be
changed in order to become song. Our prime goal of analyzing the Bangla song-1 is to
show how the stress of lyric transformed while melody is inserted and it would be
revealed through theories of GTTM. Prior to start investigating this query the feet
structures of lyric have to be understood in detail. Therefore we are going to analyze

the syllable structures through prosodic tree diagram.

5.1.3.1.2. Explaining prosodic tree diagram and syllabic feet of the lyric

91



Dhaka University Institutional Repository

The prosodic tree diagram of the lyric of Bangla song-1 on the basis of the stress

assignment of the section 5.1.3.1.1. have been given below,

Prwd-1 Prwd-3
@\ Foots
e/\s 6 B & £ 5
a non do lo ke b1 10

Privd-2
65 6 6 6 6 [#] 6
mon go la lo ke Jo tto

Privd-5 Prwvd-6
FA %

6 6 6 6
Jun do 1o me lu ma

Figure 5. 2: Prosodic tree diagram of Bangla song-1

In this way we can show feet distribution, stress assignment or the strong and weak
syllables of the each and every word of the lyric. Nevertheless it would be better to
draw the most prominent tendencies of feet formation of the lyrics therefore, these 6
prosodic words’ prosodic tree diagram have been given above. Now we are going to
discuss about the feet features of the lyric of Bangla song-1 for example, whether the
feet nature are trochaic or lambic. Though we have elaborated briefly syllables and feet

types of language in the chapter-2 and we also assumed from the previous studies that
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the common tendency of Bangla syllable is to form trochaic feet, it is necessary to

remind the syllable arrangement of both types such as,

Name of the foot | Syllable and stress assignment | Examples
Trochee (66) (6) bi.rajo
lamb (66) (6) ok. k"3.yo

Now the feet types of the selected five phrases of the Bangla song-1 have been given

below,
Words Feet structure Feet inventory
a.non. do.16.ke (6 6) (66) (6) Trochaic+ lambic
moén.go.la.l6.ke (6 6) (66) (6) Trochaic+ lambic
bi.ra.jo (6 6) (6) Trochaic
sho.tto (6 6) lambic
Jun.do.ro (6 6) (6) lambic
mé.hi.ma (6 6) (6) Trochaic
t5.bo (6 6) Trochaic
ud. bha.fi.to (66) (66) lambic
moé.ha (6 6) Trochaic
go0.g0.no (6 6) (6) lambic
ma. jhe (6 6) Trochaic
bif.Jo (6 6) lambic
jo.g0. to (6 6) (6) lambic
mo.ni.bbu. f6.no (66) (66) (6) Trochaic+ lambic
béf.ti.to (6 6) (6) Trochaic
cé.ro.ne (66) (6) Trochaic
gro.ho (6 6) lambic
ta.ré.ko (6 6) (6) lambic
con.dro (6 6) lambic
10.p6.no (6 6) (6) lambic
ba.ku.lo (6 6) (6) Trochaic
dra.to (6 6) lambic
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bé.ge (6 6) Trochaic
ko.ri.che (66) (6) Trochaic
pa.no (6 6) Trochaic
ko.ri.che (6 6) (6) Trochaic
Sn4.no (6 6) Trochaic
ok. kh3.yo (66) (6) lambic

ki.ro.ne (6 6) (6) Trochaic

Table 5. 1: Formation of feet structure and feet inventory of Bangla song-1

From this table it is observed that most of the feet structure of the words of the lyric of
Bangla song-1 strictly follow the general stress tendency of Bangla word as Bangla is
a stress-accent quantity sensitive language. On the contrary, it have been also found
some incongruity feature of stress assignment which do not obey the stress rules of
Bangla at all. For example, the lambic distribution of syllable. In fact we have found
12 lambic syllabic structures among 29 words of the lyric of Bangla song-1. In a
consequence a diverse use of both feet structure have been manipulated in the lyric of
this song and this manipulation of feet make it unique from other poems or lyrics. For

example, if the overall feet structure of the lyric is presented without word, we get,

First line: T+I T+ T | 1

Secondline: T T | T I T

Third line:1 I T+l T T
Fourthline:1 I I I T I T
Fifthline: T T T T |1 T

It is significant to remind from the previous studies of Bangla stress that initial word
stress requires an initial heavy syllable in word otherwise, stress is generally assigned
on penultimate or non-initial syllables. Moreover in case of the words derived from
Sanskrit, Bangla stress rules might not be applicable sometimes. As a matter of fact,

the lambic structure of feet have been formed for this reason in the lyric such as, [fo.tt6]
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or [gro.hd], [ta.rd.ko] do not have initial stress as they do not contain initial heavy

syllable as well as they are derived from Sanskrit. Though initial stress has been

assigned in some other Sanskrit originated words like, [ba.ku.lo] since it contains initial

heavy syllable. However, the binary distribution of syllable such as trochaic and iambic

is not sufficient in order to investigate the stress pattern of our selected data. Moreover,

it has also been seen that single word contains both feet structures such as,

[mO.ni.bru.[6.n0]. In this regard we are now going to reanalyze the feet structures
through the parameters of metrical constituents like, along with TROCHAIC, IAMBIC
two constraints such as, Align the Right Edge of the Foot (R-to-L) and Align the Left

Edge of the Foot (L-to-R). Using this four parameters of metrical constituents of the

lyric has been provided here.

5.1.3.1.3. Testing the parameters of metrical constituents of the selected line of

the lyric

Words Feet structure IAMBIC | TROCHAIC | L-to-R | R-to-L
anon. do.lo.ke | (66)(66) (6)

moén.go.la.lo.ke | (6 6)(66) (6)

bi.ra.jo (6 6) (6) x X
sho.tto (6 6) x x x
fun.do.ro (6 6) 6) X x
mo.hi.ma (6 6) (6) x X
t5.bo (6 6) x x x
ud. b"a.fi.to (66) (66) X x
t5.bo (6 6) x x x
00.g20.no (66) (6) X X
ma. jhe (6 6) x x x
bif.[0 (6 6) x x x
jo.g6. to (6 6) (6) x x
mo.ni.b'u.[6.no | (6 6) (6 6) (6)

béf.ti.to (66) (6) x x
cé.ro.ne (66) (6) x X
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gro.hé (6 6) X x X
ta.ré.ko (6 6) (6) X X
con.dro (6 6) X X X
10.p6.no (6 6) (6) X X
be.ku.lo (6 6) x x x
dru.t6 (6 6) x x x
bé.ge (6 6) x x X
Kko.ri.che (6 6) (6) x x
pa.no (6 6) x X x
ko.ri.che (6 6) (6) . B
sna.no (6 6) x X x
ok. k".yo (66) (6) x x
ki.ro.ne (6 6) (6) . B

Table 5. 2: Metrical constraints of the first three line of the lyric of Bangla song-1

From this test of table some facts have been revealed which were not seen in table 5.1.
Here, the cross (x) sign expresses the violation of the parameters, thus if any parameter
is not relevant to any particular syllabic structure, this sign has been used. First of all,
generally one word contains maximum two metrical constrains except three words in
the table 5.2 such as, [4.non.do.16.ke] [mon.go.la.16.ke], and [md.ni.bPu.f6.no]. Since
L-to-R and R-to-L parameters are function in these words, it is easily assumed that both
IAMBIC and TROCHAIC features are active in their syllabic structures. Stressing on
the left edge syllable is a primary requirement of trochaic constraints, thus it is beyond
any doubt that L-to-R parameter helps to construct trochaic stress pattern of syllable.
On the other hand R-to-L feature tries to build iambic stressed syllabic types as it
concerns on the right edge stressed syllable. On the basis of this tendencies of the

metrical constraints we could hypothesis:

a) If L-to-R parameter is presented in a word, trochaic stress pattern could be
assigned.
b) If R-to-L parameter is presented in a word, iambic stress pattern could be

assigned.
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In this regard, if a word gets an L-to-R feature its syllabic structure has to be trochaic
whereas, in case of iambic syllabic structure it must get an R-to-L parameter. On the
contrary, in the lyric of selected Bangla song-1 all words do not follow those hypotheses,
though most of the words follow. For example, in the words [fun.dé.ro], [ud. b"a.[i.to],
[go.g6.n0], [ta.rd.ko] [to.pd.no], [ok. kM3.yo] there is not any R-to-L feature, even
though their syllabic structure is IAMBIC. Surprisingly, in case of Trochaic syllabic
structure there is not any single word which violets the hypothesis (a). As a consequence
all the words which get a trochaic stress pattern must get a L-to-R parameter. Observing
data from the table 5.2 it could be said that the words structures of the lyric of Bangla
song-1 do not follow the stress rules of Bangla as well as our constructed hypotheses
for this study strictly in spite of having strong stress rules in Bangla language. However,
those stress rules and hypothesis have been tested in our further experiment of Bangla

song-2 and 3. To sum up the linguistic prosodic analysis of the lyric of Bangla song-1:

a) Most of the words of the lyric contains the initial stress which is the most
prominent rules of Bangla.

b) All most all the words follow the rules of quantity sensitivity, thus the initial heavy
syllables are stressed in this lyric.

c) The majority number of words contain trochaic syllabic structure or the stresses
are assigned on the left most edge of the words.

d) Some explicit exceptional violation of metrical parameters have been shown by
which our hypothesis of parameters have not been proved entirely. Furthermore

some rear examples of word which contains all the constraints also found.

The discussion of the next sections have been proceeded to reveal whether the stress
pattern of Bangla song-1 which have been found from the above discussion are
transformed while melody is added. Since the previous study of Lerdhal proved that the
stress pattern of lyric is changed dramatically by adding tune. In this regard, the lyric
of Bangla song-1 has been analyzed through GTTM theories that have been mentioned
in the second chapter. In particular, the theories of GTTM like, grouping structure,
metrical structure and time-span reduction have been implemented in the next sections

regarding the lyric of Bangla song-1. However in order to show the evidence of stress
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transformation, acoustic phonetic information of the song with lyric and melody have

also be provided.

5.1.4. Analyzing Bangla song-1 using GTTM theories

5.1.4.1. String and grouping structure of Bangla song-1

It has been already mentioned in the chapter-2 that both language and music are the
hierarchal organization of strings of discrete objects or of features belonging to the
objects. In GTTM assigning a set of well-formedness as well as prominence rules
objects are constructed in a variety of groups. Some grouping rules which are relevant

for analyzing the selected songs for this study have been given below,

GWEFR1: Any contiguous sequence of pitch events can constitute a group and only
contiguous sequences can constitute groups. To make this rule clear Lerdahl explained
Mozart’s G minor symphony by using this rule. Here we are going to implemented this

rule on our selected Bangla song-1 such as,

O R A B A R (R RS S I A [

ldil . 1011‘Ll(=19,11_o]| ke jmoy lgg,-lli, o) 9, ke by way 139 ‘_9’ ‘2"&“\1@1}‘3&? un *(19 90 10| 0
\ 1 T !
i

v vy v v Y,, l I l l

groupl group?2 group3  group4 groupd groupb group? group8 group?  groupl0 groupll

\J

1 higher level group 2% higher level group

Figure 5. 3: Grouping of first line of Bangla song-1

First of all, it is seen from the figure 5.3 which shows the grouping construction of the
first line is that same note as well as notes belongs to C major scale make a contiguous
sequence suchas,E E E E D G F F A G and along with linguistic syllables these

notes create groups. For example, in case of first line ‘-a’, -non’ and E, E construct
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groupl. Similarly, ‘-do’, ‘-lo” and E, E make group2, whereas ‘-ke’ and D belong to
one single group3. On the other hand, mon+go and E, G create group4; la+lo and F F
A construct group5. Then group5 consists of one syllable ‘~ke’ with single note G
similar to group6. In the same way, rest of the words of this phrase construct groups

and these groups can be marked as, G1 G2 Gz G4 Gs G G7 Gg Gg G10 and Gu1.

Secondly, there is an equal distribution of notes on each syallble approximately other
than the syllables ‘-1o°, ‘-jo’, and ‘-ro” which cotain 2, 4 and 2 notes respectively. Each
of these mentioned groups act as sub groups and step by step they build higher level
group. The GWFRL1 rule prevent from being group like,[E E E E D G F F A G].
Rather, it permits these sub groups to be incorporated in higher level groups G1 ,G2 and
Gs thus, [E E E] construct 1% higher level group within 5" bar. In this way the grouping
of the first word of the song has been occurred as well as in the same process the group
structure of the rest of the words have been accomplished but may be in defferent
grouping style. Like group7 and group8 belong to the word [birajo] as well as G7 Gg
Gy Gio,G11 make another 1% higher level group. Next, all the groups of 1% phrase create

the the final higher level group.

Now the relevant grouping rules for this study given below,
GWFR3: A group may contains smaller group
GWFRA4: If a group G contains part of group G, it must contain all of the G..

GWEFRS5: If a group G: contains a smaller group G2, then G1 must be exhaustively

partitioned into smaller group.

These grouping rules are explicitly appicable to the first line of the song in figure 5.1.
For example the higher level group may consist of several sub groups like, 1%t higher
level group {(E E) (E E) (D)} contains sub group (E E), (E E), (D). These sub groups
contain either one or two and several in some case notes as well as syllables. However,
all the groups are not prominent in a given sequence rather some groups. In a

consequence by implementing rules of prominence some groups act as heads. In
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particular strong or stressed groups which are expressed by strong beats in music and
stresses syllables in langauge as well are considered as headed prominent groups. In the
next section by discussing metrical structure of Bangla song-1 this phenomenon will be
focused.

5.1.4.2. Metrical structure of Bangla song-1

It has already been mentioned in chapter-2 that the fundamental component of metrical
structure is grid in any system. Metrical grid or stress grid can be drawn on the basis of
stress assignment. A stressed grid in linguistic phonology represents relative syllabic
stress and on the other hand in music it depends on the strong beats. In this section
firstly the stress grid of lyric of Bangla song-1 has been shown and after that the metrical
grid of lyric with melody has been drawn in order to compare between the stress pattern
of lyric with melody and without melody. Here our prime concern is to show how the
stress grid transforme from speech to melody. In order to show scientific evidence of
stress transformation acoustic phonological information has also been shown prior to

draw the stress grid of lyric with melody.

5.1.4.2.1. Metrical structure of lyric

Here the metrical representation of first three lines on the basis of syllabic structure of
section 5.1.3.1.1. have been given,

X X X X X
X X X X X X X
X X XXX X X X X XXX X X X X X
a.non.do.l6.ke mon.go.la.16.ke bira.jo Jo.tt6  Jun.do.ro
X X XXX X X XXX XXX X X X X X
X X X X X X X
X X X X X
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X X X X X X
X X X X X X
X X X XX X X XX X X X X X X
mod.hima t3.bo ud.b"a.fi.to mé.ha go.gd.no ma.jhe
X X X X X X X X X X X X X X X

X X X X X X
X X X X X X
X X X X X
X X X X X X
X X X X X X X X X X X XXX X X X
bi.J. 6 jd.go.to mo.ni.bhu.[6.no  bé[ti.to ci.ro.ne
X X X X X X X X X X X X X XX X X
X X X X X X
X X X X X

In fact these diagrams are another kind of representation of syllabic stress of lyric which
have been analyzed in previous section. Nevertheless, some subtle issues can be
indicated here that was not possible to show in the previous section. By assigning
metrical well formedness rules, actual stress distribution of any syntagmatic system can
be analyzed by this metrical grid system and here we can describe this lyric through the

rules,

MWFR3: At each metrical level strong beats are spaced either two or three beats apart

MWFR4: Each metrical level must consist of equally spaced beats.

It is clearly seen that those metrical well formedness rules are entirely applicable for
the first three lines of the lyric as well as it is assumed that those rules have also been
applicable for the rest of the lyric. At this stage of our discussion the acoustic
phonological information of lyric with melody have been provided in order to show the

stress transformation.

5.1.4.2.2. Acoustic phonetic evidence of stress transformation

By using linguistic software Praat the acoustic phonetic features like, pitch, intensity,

spectrum of each note of syllable could be measured. In this study the higher degree of
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pitch and intensity has been considered as higher intensity of stress as well as longer

time duration also indicate the stress feature of syllable. In particular discussing Beatles

song ‘yesterday’ Lerdhal shows that after putting melody the stress pattern of the word

‘away’ is changed. Thus, it is seemed that there is a shift of pitch and time duration

from speech to melody. Due to melodic stress the stress assignment of each and every

syllables are not changed. Now we are going to discuss about the acoustic properties of

the Bangla song-1 briefly in order to show the stress shift. Here pitch and intensity of

each syllable and note of first lines of chorus and verse of the song have been given. In

this study the acoustic feature analyzing software praat (version 6.0.43) has been used.

Syllables Notes Time Pitch (Hz) Intensity (DB)
a E 3.26 153.3 70
non E 4.7 151.3 65.39
do E 4.92 151.6 65.2
lo E 5.8 1514 65.39
ke D 6.9 75 63.16
mon E 8.8 132.2 69.6
go G 9.78 154.3 71.23
la F 10.20 177.2 71.2
lo FA 12.83 180.8 71.13
ke G 13.4 183.5 70.98
bi C 14.96 112.8 64.64
ra D 16.48 131.6 63.63
Jo EEC 19.68 153.3 67.67
Jo 21.5 118.7 64.39
tto E 22.28 153.2 68.16
Jun 22.89 133.7 65.38
do E 23.68 117.4 65.43
ro DCC 24.49 121 75
mo C 27.2 115.6 64.18
hi C 28.09 118.7 64.4
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ma C 28.70 120.3 65.5

o C 29.03 122 64.45
bo B 29.50 119.1 61.17
ud C 30.32 1222 66.88
ba D 30.72 139.6 66.07
i D 31.93 75 60.25
{0 DC 32,52 117.2 61.93
mo E 33.56 1123 64.11
ha E 34.36 149.7 69.59
go E 35.01 151.9 70.25
go F 35.36 160.8 70.56
no G 35.90 181 70.3

ma FGF 36.5 160 70.75
jhe EE 372 154.6 66.76

Table 5. 3: Acoustic phonetic information of the first three lines of Bangla Song-1

The above table illustrates the pitch and intensity of each syllable as well as notes of
the chorus and verse of the Bangla song-1. The overall representation of the table shows
a variety of data regarding different notes and syllables. Here, Hz and DB stand for
measuring units of pitch and decibel respectively.

First of all, the table shows that the fluctuation rate of similar note is not so high. For
example, same notes have different syntagmatic position such as, in the first word
[a.non. do.16.ke], the first four syllables take E note and again E is seen in the first
syllable ‘-mon’ of second word. Moreover, E has been put on the other different
syllables like, ‘-to’, ‘-do’, ‘-ha’ ‘-go’ and ‘-j"¢’. In the most of the case, the pitch
frequencies of E fluctuate between 151Hz to 154Hz and intensities are 63Db to 65Db.
Meanwhile, the pitch frequency of E slightly decreased on the second line of the first
syllable ‘-mon’. However all the notes of C major scale have been used in these three
lines of the song. Consequently, first three lines contain a variety of frequency and any

‘out of key’ or ‘sharp note’ has not been seen in the table.
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Secondly, it is significant that in the first line the pitch frequency starts with 153.3 Hz
following a dramatic fall of 75Hz on syllable ‘-ke’ which contains D note and then the
frequency rises at 183.5Hz surprisingly in G note of the same ‘-ke’ syllable. Finally the
first line ends up with three notes which belongs to one single syllable ‘-ro’ that gets
121Hz of pitch. However, following the pitch frequency the degrees of intensity are

also changed.

Thirdly, a gradual ascending nature from unison? to fifth of C major scale is seen in
the third line such as, C D E F G. And this time the most frequent notes are C and E,
though the melody touches almost all the notes of C major scale and the pitch
frequencies starts from 115.5Hz and ends to 151.6Hz. In the meantime a sudden fall
and rise are also noticed in the syllables ‘-fi’ and ‘-no’ which get 75Hz and 181Hz

respectively.

However, from the above description of the table 5.3 it is clearly seen that due to the
melodic insertion, the pitch frequency of speech has been changed which is a significant
precursor of stress transformation. As a consequence, stress may assign on the
unstressed syllables for instance ‘-la’ ‘-jo” whereas, stressed syllables may get more
intense stress like, ‘-b"a’, *-lo’ etc. As a matter of fact the syllable ‘-lo’ get the second
highest frequency of pitch 180.8Hz and becomes the most stressed syllable or ‘headed
stress’ of the first line. Even though, the highest pitch frequency belongs to syllable *-
ke” which gets 183.5Hz but it is not the most stressed syllable of the first line. In the
same way the pitch frequency variation and stress transformation of the rest of the two
lines can be described.

5.1.4.2.3. Metrical representation of transformed stress grid of lyric

In the section 5.1.4.2.1. the metrical representation of stress grid of first two lines of the
lyric has been shown and in this case the syllabic structures of speech have been
followed. From the acoustic phonological analysis of the first three lines it is revealed

that due to melodic insertion the pitch frequencies as well as intensities of some

20 ynison is two or more notes sounding the same pitch or at an octave interval, usually at the same time
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syllables have been changed dramatically. Therefore it could be said that some sort of
stress transformation have been occurred for adding musical notes with the syllables.
Now the first line with musical setting, grouped strings and metrical stress grid has been

given below,

@zr SN[ SI S EEE mﬂf |

lo|1_01 e non | go ,la o e by Ay, (307 10 oj04 Jo,_tig v
o L9100 &8 LJ II_JI ur:\ . “L\'_II . ) }J@M@

T ) L

X X X X X X X X X X X )I X X X X XX X X XX X XX
X X X X X X
X X X

X

Figure 5. 4: First line of the Bangla song-1 with notation, grouping structure and metrical grid

Figure 5.4 shows completely different stress assignment from the previous figure 5.3
which demonstrate the stress pattern of actual speech of Bangla. Since the first four
syllables not only contain the same note but also receive approximate pitch frequency,
the initial stress of the word [4.non. do.16.ke] remains stressed. On the other hand, the
rest of the syllables of the first word become unstressed. In case of the second word a
sudden stress shift from the actual stress pattern of language is being noticed in
particular, the initial word stress has been shifted to the final syllable. It is also
noteworthy that stress is always assign on the initial or penultimate syllable regarding
Bangla stress system nevertheless, the stress falls on final and half part of penultimate
syllable. The stress metrical pattern of [4.non.do.lo.ke] essentially repeats in
[mon.go.la.16.ke] and the syllable ‘-ke’ and half of the penultimate syllable ‘-1o’ receive
the major stress on the contrary, as seen in figure 5.1 that the major stress receives the

initial syllable ‘-mon’.

In this regard, this is an explicit transformation of stress from lyric to melody. In this
way the melody of the first line of the song become music rather than language. In the
same way the second line with musical setting, grouping strings and metrical stress grid

can be shown,
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Figure 5. 5: Second line of the Bangla song-1 with notation, grouping structure and metrical
grid

In this case significant stress transformation is not being noticed for instance, the first
two words do not contain any major stress as well as their speech stress remain
unchanged whereas the stress of the third word’s pre penultimate syllable ‘-bPa’
receives extra intensity. As a matter of fact that the most stressed syllable of this line
are ‘-bha’ and ‘-ma’ and figure 5.1 shows that those syllables are the major stressed
syllables of those words. Therefore it is assumed that unlike the first line of the song
the melody of the second line do not show dramatic stress deviation from the speech
stress. In the same way the stress transformation of the rest of the two lines of the Bangla

song-1 can be analyzed. Here the third line of the song has been given,

fe - PR
S =i = et LS et
Sk 1 L I I i 1 I 1 I i |
bi 5 jo go,  to, 1 1, b b it [0,
|lf£ t]:) 301, JT(LJ I‘Imo 1]11 1 “111' Jo _133,”] Iej ?1 fo, ‘llcar 1o, ne ev ' e e ;.
\ )i . Y !

Figure 5. 6: Third line of the Bangla song-1 with notation, grouping structure and metrical grid

Now this stress transformation of speech to melody of Bangla song-1 will be presented

through time-span reduction tree.
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5.1.5. Time span reduction or headed hierarchical explanation of Bangla song-
1

It is assumed from the above discussion is that grouping structure and metrical grids do
not show the hierarchical relationship of musical and linguistic objects. In particular,
the hierarchical relationship of stress assignment in lyric and the transformation of
stress which occurred by the melody has not been explored yet. In the section 2.5.1.2.3.
of chapter-2, it is explained that both language and music are strictly hierarchical
system and the above analyzing techniques (e.g. grouping, grids) do not form
dominating, sub dominating constituencies. In this regard time span reduction theory
has been implemented in order to describe musical hierarchical objects. In this section

lyric and melody will be explained through time span reduction simultaneously.

5.1.6. Translation of hierarchical tree diagram

The dominate, sub-dominate or headed strong feature of music is shown through
drawing prolongational tree diagram which has been discussed in detail in chapter-2.
In addition, it has been also mentioned that this tree structure is formed by the direct
influence of linguistic prosodic tree diagram and syntactic tree diagram. Now firstly the
prosodic tree structures of the words of Bangla song-1 have been translated into
prolongational tree diagram and after that the phrasal prolongational structure with
notation have been provided. Here the structural translation of the words of first line is

given,

a) Prwd-1 b)

Foots otw

6/¥ 6/\6 6 /
a non do o ke a non d Io/ ke

In tree diagrams of the prosodic structure of the word ‘anandoloke’ has been translated

into prolongational tree structure. The prime stress has been assigned on the initial
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syllable in this word. It is noteworthy that in the prosodic tree the opposition is strong
versus weak node on the contrary, in time span reduction the opposition is head versus
elaboration. In figure a) shows the prosodic structure of the word which is a
representation of relationship of strong and weak nodes. In addition, the structure has
been formed according to the syllabic structure of the word. On the other hand the
prolongational structure b) does not show any binary relationship like strong vs weak
as a) do rather it shows the elaboration of the head of the structure. For example the
node of the initial syllable which contains the major stress of the word has been

prolonged and this the only concern of this structure.

Moreover, it is also significant that this structure does not follow the linguistic syllabic
structure such as, unlike prosodic structure the syllable ‘-do’ does not merge with the
syllable ‘-lo’ rather it merge with the higher level node of the ‘-lo’ and °-ke’ jointly.
Next, these three syllables form a single node and this node connect with the headed
node and finally the headed node has been elaborated. In the same way we can translate

other words of the first line of Bangla song-1 like,

1. a)Prwd-1 b)

Foots otw =
6 6 © 6
moy go la lo ke moy  go a lo ke
2. a) Prwd b)

Foots

6

bi ra jo bi ta/ ]jo
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3. a) Prwd b)

6 6
Jo tto Jo tto
4. a) Prwd-5 b)
Foots
6 \
Jun do 1o Jun  do 10

These figures demonstrate three types of stress elaborations such as, initial, penultimate
and final. In 1 and 2 examples as the words contain initial stress syllables, the left nodes
are elaborated. On the other hand since the final and penultimate syllables are stressed
in case of 3 and 4 examples, the right nodes of the tree have been prolonged. In the
same way the rest of the lines’ words of the Bangla song-1 could be translated
structurally into prolongational structure. Nevertheless we are not going to analyze the
entire song rather the prolongational structure of first line of the song will be only
shown later. Now prolongational representation of the transformed stress pattern of first
line of the Bangla song-1 will be explored.

5.1.7. Prolongational trees with the transformed stress pattern of the first line of
Bangla song-1

It is revealed in the previous section that after inserting melody the stress pattern of
lyric is being changed significantly. In this section first of all the prologational tree
diagrams of each words of the first line of the Bangla song-1 with transformed stress
assignment will be drawn. After that the overall tree diagram will be illustrated. The
prolongational tree structure of each words of the first line with transformed stress

pattern have been given below,
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1. a) b)
/5/\ /%

a non do lo ke a non do lo ke

%\ b) transformed tree
1) g

2.
mo 0 la lo ke mony go la lo ke

b) transformed tree

/>\j0

/

Jo tto

3. a)
bi ra jo
4. a) b)
tto

Jo
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5 a) b) transformed tree

/

Jun do ro Jun do 1o

The above tree diagrams illustrate the transformed stress patterns of words due to the
insertion of melody of first line. It is observed from the figure that stress pattern of all
the words do not changed rather some words show stress transformation. For example,
in case of the word [anondoloke] the initial syllable receives extra stress yet, the stress
do not shift into other syllable. Similarly any stress shift or change do not occur in the
word [fo.tt6]. On the other hand, the syllabic stress uttrely transposes from the initial to
penultimate and final in the word [mon.go.la.16.ke]. In this regard the final syllable ‘-
ke’ receives the major stress. In the same way stresses tranpose from intial to final in
the words [bi.ra.jo] and [fun.dé6.ro]. Now a complete prolongational notation of the first

line of Bangla song-1 has been given below,

\

S Eemim et

a non do lo ke moy go la lo o

Figure 5. 7: prolongational tree diagram of the first line of Bangla song-1
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In figure 5.7 the complete elaboration of the first line of Bangla song-1 has been given.
It is observed from the figure that the left node of the tree has been prolonged thus, it is
beyond doubt that after melodic insertion the most stressed syllable belongs to the left
node of the diagram. To elaborate in case of the first word the initial syllable ‘-a’
receives the major stress of the entire phrase and the syllable ‘-non’ merge directly with
the ‘-a’ whereas, ‘-do’, ‘-10” joint together first and after that their elabotaed node links
to the node of ‘-a’. Again simiar to ‘-non’ the extrametrical ‘—ke’ merge with the most

prolonged node separately.

Secondly, the major stressed syllable of the [moén.go.la.16.ke] is indicated as right node
of the second sub tree diagram and it has been elaborated and merge to the left node as
well. Consequently, the syllables ‘-mon’, ‘-go” and ‘-la’, ‘-lo” join as different group

first and then finally they merge with the higher level node of ‘—ke’.

In case of the 2" phrase of this line the syllable ‘-jo’ receives the prime stress and thus
it show the most prlonged node and other syllbales of this word merge with this syllable.
Moreover, the syllables of the words [fotto] and [fundoro] joint to the ‘- jo’ since it
bears the utmost stress of the phrase. Finally, by merging the node of ‘- jo’ with the
utmost prolonged node ‘-a’ the prolongational structure of the first line has been

constructed.

In the same way the entire song could be described. At the end of the analysis of the
Bangla song-1 it can be utterly stated that the selected Tagore’s song shows specific
structural pattern regarding stress assignment. From the above analysis of this song it
is quite evident that significant tranformation of stress has been occurred due to melodic

insertion in lyric which makes the melody unique.
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5.2.  Analysing Bangla song-2

5.2.1. Reason behind selecting Bangla song-2

The second selected song for analysing in this study is Kazi Narul Islam’s song amar
aponar cheye apon je jon. This song was first published in the book titiled Nazrul
Geetika in 1930 and this book consists of 127 songs. These songs were composed by
using a variety of musical genre like, thumri, tappa, gazal, dhrupada, kirtana, Baul,
Bhatiali and Kheyal (Karunamaya, 2007). As a consequence approximately all musical
types by which nazrul was inspired in his intire musical life could be found in this
volum of his songs. In fact Nazrul composed more or less 40000 songs despite severe
drawbacks and obstacles in his life. These vast amount of songs can be divided into
several parts as Tagore’s songs such as, devotional songs, love songs, deviotion to
nature, patriotic songs, war songs, parody etc. Although the boundaries of genre can
not be strictly marked, musical variety is found in different genre. Among these
enormous amount of songs, which have a great impact on developing the overall form
of Bangla songs, a particular song has been selected as Bangla song-2 for our study for
some specific reasons like,

a) It has been already mentioned in the section of analysing Bangla song-1 that
devotional aspect is the primal concern of this study to select Bangla song. Though
Bangla song-2 can not be traditionally marked as ‘devotional nazrul geeti’ like,
Nazrul’s ‘Shyama sangeet’ or ‘Ham nad’, a high devotional feature is found in this
song. Basically this study tends to show such feature which is found in almost all
types of Bangla song. This ‘unseen eternal entity’ feature has already been
discussed in Chapter-1. This feature is prominently seen in our Bangla song-1 and
in the same way in case of selecting Bangla song-2 this feature has been considered
as the most significant feature. Here Nazrul is telling about something which is
closer than himself can be interpreted as god or eternal entity, yet he always finds

it in his own. By this song he convey his deep devotion to this entity.

b) This song was composed in A major/ F# minor scale and using Kawali rhythm.
Using this scale pattern the prominent arrengement of notes and musical tendencies

have been written through staff notation by the researcher. Though subtle musical
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ornaments of the song can not been shown due to diverse use of indian classical

style, significant features of the melody have been written.

Similar analysis procedure of the previous song will be followed to analyze the Bangla
song-2. Thus first of all the phonological in particular prosodic information of each
linguistic elements of the song will be illustrated after that, the prominence and
hierarchy of stress assignment as well as the difference between lyric and melody will
also be revealed. Next, before showing the transposition of lyrical or linguistic stress to
melodic or musical stress, metric phonological information of lyric will be showed. In
this case similar to the analysis of Bangla song-1 GTTM and metric phonological
parameters will be implemented. Similarly, using praat the suprasegmental features of

the Bangla song-1 will also be revealed to show the prominent elements.

5.2.2. Lyrical and musical description of the Bangla song-2

The interlinear glossing of the Bangla song-2 has been given below,

amar aponar ceye apon Jejon
my myself than beloved who
‘the person who is more beloved than myself’

kbhuji tare ami  aponay

Search-1PER  him/her I myself-LOC

‘I am searching him or her in myself’

ami Juni Jjeno tar coroner dhoni
I hear-1* PER  as his/her  feet-LOC  sound
It seems to me that I hear the sound of his/her arrival’

amari piafi bajonay

My-EMP  thirsty desire-LOC

‘In my thirsty desire’

Principal linguistic information and English meaning of the song have been given in
the above glossing. Since the grammtical linguistic explanation is less important for

this study, we are going to discuss the lyrical interpretation briefly here. Though both
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Bangla song-1 and 2 express heartfelt affection toward something that is eternal and
unseen, both are quite different regarding interpretation. For instance the subject or the
person is considered as prime focus in this song who is getting experience of the eternal
soul by his own. In this case this idea is pretty close to the Fakiri philosophy of Bangla
song like, lalon shai. In this song Nazrul express his deep affection towards something
which is not so blissful or devine like bangla song-1 rather, it is more close to actual
human. For this reason he does not worship this existence or praise but tries to find it
in himself. In fact it is Nazrul’s endeavour to search the presence of god or eternal
existence in human soul. To elaborate in third and forth lines Nazrul says that he hears
the sound of the feet step of this existence in his thirsty desire. In fact through these
above four lines Nazrul make it understand that this eternal exstence can easily be found
in human being. Now the musical presentation of the first four lines of the Bangla song-

2 has been given below,

é,##;;_l.-_-;l E—fe——fp
a mar a  po nar che ye a po n je  jon

Jlded 1D wd 1Jd3 S0 o ledadad 1ug Jl

jon. n khu il i ta a re a mi i a po  nay

é, e E#J JiJad el laded ¢ pdd S et Tl pud fpd

mi i shu ni je nota aaar cho roo _neer dho ni

sl S ad Jad ¥ 8 8= 1)

a ma ro pi a shi ba a  sho nay

Figure 5. 8: Staff notation of Bangla song-2

5.2.2.1.  Musical description of Bangla song-2

This song is composed in A major/ F# minor scale. The notes of A major scale are: A,
B, C#, D, E, F#, G#, A. The staff notation of A major scale has been given in the index.

115



The most significant tendencies of the notes arrangement by which each line of the song

express unique melody as well as meaning have been provided below,

a)

b)

It is seen from the notation is that the time signature of the song is % thus, each
measure takes 3 beats maximally as well as each beat gets quarter or 4 beat. The
given four lines of the song consist 25 measures and the measures are well
distributed among the four lines. Like, the first thee line get 6 measure in an
average and the fourth line get 3 measures. It is significant from these four lines is

that each line contains unique melody and no melody is repeated in these lines.

The notes of the 25 measures of the first four lines of the song are: (G#A) (F#G#A)
(C#B) (AB) (G#F#) (FF#F) (GHFHE) (BC#) (FFF#) (D#F#) (A#A#) (A#AH)
(BA#GH#H) (GHA#GHF#) (F#F) (G#GF#) (GH#C#C#) (EC#BA). From this
syntagmatic note arrangement it is evident that all notes of A major scale has been
used in a diverse way in order to construct this unique melody of this song. It is
noteworthy that each and every syllable of the song get minimum one note
moreover, some syllable contains more than one note like, ‘-ta’ and ‘-mi’ of the
second line get two notes, ‘-ta’ of the third line contains three notes. In addition it
is comprehensible that almost all the measure contains minimum one word except
the third measure of the first line which contains only one syllable ‘-nar’ and the
15" measure of the third line which contains a split of syllable ‘-ar’. In this way

the melody structure of the first four lines of the song are arranged.

In this song the frequent use of the 4" note is very significant, half note is also seen

3

in some syllables like, ‘-mar’, ‘-po’, ‘-je’ in the first line. In case of rising and
falling notes trill feature of note is used and this feature is showed by mordent sign.
The most prominent measure of the first line is 4" measure which contains two
syllables and three notes. The reason behind to get prominence to any particular
measure will be discussed elaborately in the GTTM analyzing section. Similar to
Bangla song-1 it could be say again that implementing different notes and different
syntagm those line achieve unique rhythmic quality which make it different from

the other lines of the song.
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The next section will analyze the linguistic elements of the lyrics by solely linguistic

prosodic metrical analyzing methods.

5.2.3. Linguistic analysis of the lyrics of Bangla song-2

5.2.3.1.  Prosodic hierarchical structure of the song

From the analysis of Bangla song-1 it is evidently seen that the song follows the stress-
accent feature of Bangla language moreover, any contrastive or semantic function of
stress has not been found. Nevertheless some deviation from the norm of Bangla stress
assignment has also been found like, stresses do not constantly assign on the initial
syllable. Rather, it is observed that some time penultimate syllable receive the primal
stress. In this regard the stress rule of Bangla ‘stress is assigned to the second syllable
if the first one is not heavy’ is followed. Therefore observing the findings of the Bangla
song-1 as well as concerning the general trend of stress assignment of Bangla the stress

distribution of Bangla song-2 has been below,

5.2.3.1.1. Syllable as well as stress distribution of Bangla song-2

Here the word stresses have been assigned on the basis of speech stress of Bangla
without melody of the Bangla song-2 has been given,

d.mar a.po.nar céye a.pon Jé.jon
kMiyi  tdre ami a.po.nay
ami Ju.ni je.no tar cod.ro.ner d"d.ni

a.ma.ro piaJi ba.fo.nay

From the above distribution of syllables and stress of the song it is quite clear that most
of the words of the given four lines are disyllabic, though some trisyllabic and
monosyllabic words are also found. It is also patiently seen that the lyric entirely follow
the phonological norm of Bangla stress system. In this lyric nearly all the primary stress
have been felt on the initial stress syllable which is an essential condition of Bangla

stress system. In this regard it can be said that initial syllables function as head of the
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most of the words. It is noteworthy from the above distribution is that any compound
or complex words are not present in the lyric and for this simple and most prominent
stress assignment rule of Bangla is implemented unlike Bangla song-1. As a
consequence the trochaic feet structure prevails in the majority number of words of the
lyric, though a small amount of words also contain iambic structure. Unlike Bangla
song-1 those two feet structure cannot find in a single word in this lyric. In addition it
is relevant to mention it here in advance that this stress distribution may be slightly or
completely changed through inserting melody. In fact the lyric will not become song
unless having any transformation of the stress pattern. Here the ultimate goal of
analyzing the Bangla song-2 is to reveal how the stress of lyric transpose while the
melody is inserted and to do this test GTTM theories will be applied. Starting this
investigation first of all we are going to analyze the feet structure of the lyric of Bangla

song-2 by illustrating the prosodic tree diagram of the words.

5.2.3.1.2. lllustrating the prosodic tree diagram of the lyric of Bangla song-2

The prosodic tree diagram of the lyric of Bangla song-2 on the basis of the stress
assignment of the previous section have been provided below,

Prwd-2
Prwd-1 /
/.ff f(‘:) 0t5
6 6 6
a mar a Po nar
Prwd-3 Prwd-4
/’
S 6 (& 6
ce ye a pon
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Prwd-s

Here the most prominent tendencies of feet structures of the lyric have been provided

and in the same way the feet structures, stress assignment or strong vs weak syllable of

each word of the lyric can be shown. It is seen from the above illustration is that the

initial syllables of the above prosodic words receive the major stresses. Therefore it is

strongly stated that though most of the words of the lyric show trochaic feet structure.

Now the feet types of the selected five lines of the Bangla song-1 have been given

below,
Words Feet structure Feet inventory
4.mar 66 Trochaic
4.po.nar (66) (6) Trochaic
cé.ye 66 Trochaic
4.pon 66 Trochaic
3é.30n 66 Trochaic
kb gi 66 Trochaic
th.re 66 Trochaic
4.mi 66 Trochaic
4.po.nay (66)6 Trochaic
4.mi 66 Trochaic
ft.ni 66 Trochaic
J&.N0 66 Trochaic
tar 66 Trochaic
cb.ro.ner (66)6 Trochaic
dho.ni 66 Trochaic
4.ma.ro (66)6 Trochaic
pid.|i 66 Trochaic
ba.fo.nay 66 Trochaic

Table 5. 4: Formation of feet structure and feet inventory of Bangla song-2
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It is seen from the above table is that all of the feet structure of the words of the lyric
of Bangla song-2 undoubtedly follow the general stress norm of Bangla language since
Bangla is a stress-accent quantity sensitive language. Any single contrastive structural
deviation from the standard of Bangla stress system has not been found like, iambic
feet structure. In this regard it is estimated from the table 5.4 that among 18 prosodic
words single word does not contain iambic foot structure. Consequently, the
manipulation of identical feet structures make this song unique from other lyrics. Here
the overall feet structure of the lyric is presented without words like,

First line: T T T T T
Secondline: T T T T
Thirdline: T T T T T

Fourthline: T T T

In this stage of our discussion it is important to mention from the previous studies of
Bangla word stress and from the analysis of Bangla song-1 that initial word stress
always requires an initial heavy syllable in word otherwise stress is generally assigned
on penultimate or non-initial syllable. Similarly regarding borrowed words Bangla

stress rules might not be applicable sometimes.

In the case of the words of Bangla song-2 which contain Trochaic feet structures follow
the standard rules of stress of Bangla. For example, the penultimate or final syllables
are as light as they cannot receive the prime stress rather, the initial syllables get the
stress. For example, the words like, [a.mar], [3&.n0] and also the rest of the words of

the above lines that contain initial heavy syllables.

Moreover, any single Sanskrit rooted word does not violet the Bangla stress assignment
rules in this lyric. Thus, it is assumed that these borrowed words adopt the stress rules
of Bangla entirely. For example, the words [a4.mi] [fu.ni], [Pi4.fi], [ba.f0.nay] etc. are
derived from Sanskrit, yet the prime stress do not fall on final or penultimate syllable.
However, the native words (khati Bangla shobdo) of these lines such as, [a.mar], [cé.ye]

[kMa.3i], [tar] and [4.ma.ro] obviously follow the stress assignment rules of Bangla.
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From the table 5.4 and above discussion it is clear that single feet structure prevail in
the first four lines of this lyric. Now we are now going to reanalyze the feet structures
through the parameters of metrical constituents like, along with TROCHAIC, IAMBIC
two constraints such as, Align the Right Edge of the Foot (R-to-L) and Align the Left

Edge of the foot (L-to-R). Using this four constrains test of the lyric has been given.

5.2.3.2.  Testing the parameters of metrical constraints of the four lines of the
Bangla song-2

Words Feet structure | IAMBIC | TROCHAIC | L-to-R | R-to-L
a.mar (6 6) X X X
4.po.nar (66) (6) x x
cé.ye (6 6) x X x
a.pon (6 6) X X X
Jé.zon (6 6) X x x
kb gi (6 6) x x x
ta.re (6 6) X x x
4.mi (6 6) x x x
4.po.nay (66)6 X x
4.mi (6 6) X x x
ft.ni (6 6) x x x
J&.N0 (6 6) X x x
tar (6 6) x x X
cd.ro.ner (66)6 X x
do.ni (6 6) x x x
4.ma.ro (66)6 x X
pid.[i (6 6) X x x
ba.f0.nay (6 6) x x

Table 5. 5: Metrical constraints of the first four lines of Bangla song-2

This table reveals some subtle facts that have not been shown in the previous table of
feet structure and the leaner presentation of these four lines of lyric. It has been already
hypothesized in the analysis section of Bangla song-1 that a specific constraint require
another constrain in order to construct feet structure and here it is essential to mention

our constructed hypothesis again,

a) If L-to-R parameter presents in a word, trochaic stress pattern could be assigned.

b) If R-to-L parameter presents in a word, iambic stress pattern could be assigned.
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Now we are going to observe the table on the basis of those hypothesis as well as figure

it out whether the hypotheses are applicable for Bangla song-2.

First of all it is surprisingly seen in this table is that unlike Bangla song-1 most of the
words of the given four lines strictly follow the constructed hypotheses. For example
the words which contain a TROCHAIC feet structure eventually get an L-to-R
parameter. It has already been seen in table 5.4 that no IAMBIC foot structure prevail
in this lyric and as a consequence the IAMBIC parameter is also absent in the feet

structures of the table 5.4.

In case of the disyllabic words like [4.mar], [C¢&.ye], [4.pon], [3é.Jon],[4.mi] etc. accept
only one parameter. As a result, these types of words violet rest of the three parameters
as well as those constructed hypothesis of metrical parameters of this study are not also

applicable for these words.

However, unlike the feet structure of Bangla song-1 any single word among the four
lines has been found which contains the mentioned four constraints simultaneously.
Thus it is clearly seen from this table is that each word does not contain more than two
constraints. Now the most core point of the prosodic observation of Bangla song-2 can

be pointed out like,

a) All the words of the given four lines which get a TROCHAIC structure
eventually follow the hypothesis (a)

b) Any single IAMBIC foot structure has not found in the lyric.

c) Most of the words follow the rules of quantity sensitivity, thus the initial heavy

syllables are stresses in this lyric.

The next sections have provided the explanation of how Bangla song-2 achieve its
unique melody and in order to do this the GTTM analyzing theories which have already
been tested in case of Bangla song-1 have been implemented. Thus Bangla song-2 have
been examined by using GTTM theories such as, grouping structure, metrical structure
and time-span reduction. Basically the prime query of the next sections is how the stress
pattern of Bangla song-2 change after inserting the melody in lyric. Moreover in order
to show the evidence of stress transformation, acoustic phonological information of the

song with lyric and melody have also been provided.
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5.2.4. Analyzing Bangla song-2 using GTTM theories

5.2.4.1.  String and grouping structure of Bangla song-2

In section 5.1.5 it has been well examined that there is a strong hierarchical relationship
between the lyric and melody of Bangla song-1. Through well formedness rules and
prominence rules of GTTM this connection of both domains has been constructed in
case of Bangla song-1. In this section the association of discrete elements of lyric and
melody will be revealed regarding Bangla song-2. First of all the grouping rules which
have already implemented in section 5 have been given below,

GWEFR1: Any contiguous sequence of pitch events can constitute a group and only

contiguous sequences can constitute groups.
GWFR3: A group may contains smaller group
GWFRA4: If a group G contains part of group G, it must contains all of the G2,

GWEFRS5: If a group G: contains a smaller group G2, then G must be exhaustively

partitioned into smaller group.

Lerdahl explained the sequences or syntagmatic structures of western classical music
and English song such as, Mozart’s G minor symphony and Beatles’ song ‘yesterday’.
In the same way Bangla song-1 has also been described by using this grouping rules.
Here the sequential sturcture of Bangla song-2 will be investigated through these rules.
In this regard according to these mentioned rules our selected four lines of Bangla song-
2 have illustrated,
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Figure 5. 9: Grouping illustration of the four lines of Bangla song-2

From the figure 5.9 which illustrates the grouping construction of these lines shows that
the notes which belongs to A major scale make a contiguous sequence like, (G#) (A)
(F#) (G#) (A) (C#) (B) (A) (B) (G#) (F#) (F) (F#) (G#) (E) (B) (C#) (F) (F) (F#) and
so on as well as these groups could also be marked as G1 G2 Gz G4 Gs and so on. Here
it is noteworthy that the notes are equally distributed on each syllable except two
syllbales like, ‘-ji’ and ‘-ta’ containing two notes (FF#) and (G#F#) respectively. In
addition each group functions as sub group relatively and construct higher level group
gradually. For instance, G1, G2, Gs, G4 and Gs act as single group thus, (G# A) (F# G#)

(A) function as single group individually.

Similar to Bangla song-1 these groups gradually build up higher level groups by
merging with each other such as, G1, G2, and Gs create 1% higher level group by merging
syllables ‘-a’, “-mar’, -a’, ‘“-po’ ,*-nar’ and musical notes (G# A) (F# G#) (A). Here it
is seen that two or more than two single group can construct next greater group and in
this case this higher level can be marked as sub group-2 if the single group is identified

as sub group-1.

After building the sub group-2 notes are tended to accumulate in the next higher group
like, [{(G#) (A)} {(F#) (G#) (A)} {(C#) (B)} {(A) (B) (G#)} {(F#) (F)}] which contain
the syllables of the phrase [4.mar 4.po.nar céye a.pon jyé.yon] and in the same way the

next higher level group can be constructed.

124



Therefore it is seen from this description is that GWFRL1 rule is applicable to explain
melody construction of this song. Similarly the rest of the line can also be explained

through this rule.

On the other hand the grouping rules GWFR2, 3 and 4 are explicitly applicable to the
first four lines of this song in figure 5.9. For example the highest level group contains
several sub groups. If we take the example mentioned above then the group [{(G#) (A)}
{(F#) (G#) (A)} {(C#) (B)} {(A) (B) (G#)} {(F#) (F)}] consists of 5 sub-groups as,
{(G#) (M)} {(F#) (G#) (A)}, {(C#) (B)}, {(A) (B) (G#)}, and {(F#) (F)} and further
break down of the groups would provide the notational and syllabic information of the
song.

Furthermore, all groups are not prominent in a given sequence rather some group work
as significant group and in this way strong beat are formed. The next metrical section
has discussed this prominence issue of Bangla song-2.

5.2.4.2.  Metrical structure of Bangla song-2

In the section 5.1.4.2. of the metrical analysis of Bangla song-1 the fundamental
component of metrical structure are grids have been observed moreover, it is also seen
that stressed grids in lyric are represented by relative syllabic stresses whereas, in case
of melody it depends on the distribution of strong beats. In this section similar to the
analysis of Bangla song-1 the transformation of stress grid from speech to melody has
been focused. To do this investigation prior to show the stress grid of lyric with melody

the stress grids of lyric solely have been illustrated first.

5.2.4.2.1. Metrical structure of lyric

Here the metrical representation of the four lines on the basis of syllabic structure of

the song has been given,
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Figure 5. 10: Metrical representation of the first four lines of Bangla song-2

Basically the figure 5.10 is a representation of the table 5.5 and here these four lines
have been tested through the relevant metrical preference rules as Bangla song-1 has

been examined. The two metrical well formedness rules which are applicable for this
study is given below,

MWFR3: At each metrical level strong beats are spaced either two or three beats apart

MWFR4: Each metrical level must consist of equally spaced beats.

In case of this lyric it is seen that stressed syllables are spaced one and two syllable
apart but not three syllable. For example the first stressed or strong syllbale is ‘-2’ of
the word [amar] follows by a stressed syllable ‘-a’ of the word ‘aponar’ and the syllabic
gap between those syllbale is one. On the other hand the next stressed syllable is ‘-ce’
and the distance between ‘-ce’ and ‘-a’ is two syllabic steps. In the same way lines 2,3
and 4 could also be explained through those well formedness rules. Now we are going
to present the acoustic phonological information of the four lines of the Bangla song-2

in order to show the physical evidence of stress transformation.
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5.24.3.

Acoustic phonetic evidence of stress transformation

Now the acoustic phonetic features in particular, pitch and intensity of each note of

syllable of Bangla song-2 have been measured similar to Bangla song-1. Similarly the

higher degree of pitch and intensity has been considered as higher intensity of stress as

well as longer time duration also indicate the stress feature of syllable. A list of pitch

and intensity of the selected four lines using linguistic software praat is given below,

Syllables Notes Time Pitch Intensity
a G# 2.1 154 71.13
mar A 2.8 171.1 70.37
a F# 3.35 162.3 70.73
po G# 3.82 165.6 89.37
nar A 4.32 200 71.09
ce C# 4.87 223.4 69.35
ye B 5.17 194.8 71.25
a A 6.35 169.9 71.68
pon B 6.67 179 70.96
Je G# 7.73 165 70.33
jon F# 8.14 165.9 69.42
khu F 9.6 149.5 68.39
Ji F# F 9.9 144 70.59
taa GH#F# 10.4 146.5 71.1
re E 11.22 131.1 63.43
a B 12.12 98.15 60.29
mi C# 12.66 141 63.98
a F 13.1 127.8 68.31
po F 13.4 1455 64.49
nay F# 13.65 148.6 64.28
a D# 27.4 117.9 65.8
mi F# 27.8 150.3 65.98
Ju A# 28.7 194.5 71.1
ni A# 29.02 189.5 71.21
Je A# 29.3 185 71.31
no A# 29.53 191.1 71.45
tar BA#GH# 30.04 201.7 71.53
co G# 31.56 167.9 71.14
ro AHGH# 31.90 191.6 71.3
ner FiF# 31.89 190.6 69.77
dho F# 33.7 154 64.38
ni F 34.08 146.8 61.33
A G# 41.28 165.6 71.13
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ma G 41.58 166.3 71.28
ro F# 41.99 166.6 70.36
pi G# 42.92 178.7 70.15
afi CHCH# 43.80 198.2 71.17
ba EC# 44.36 233.1 71.27
Jo B 45.06 248.5 71.37
nay A 45.54 178.8 75.04

Table 5. 6: Acoustic phonetic information of Bangla song-2

The table 5.6 illustrates the pitch and intensity of each syllable as well as notes of the

selected four lines of the Bangla song-2.

The overall representation of the table shows a variety of data regarding different notes
and syllables. Here, Hz and DB stands as measure unit for pitch and decibel respectively.
Firstly, this table shows that the fluctuation rate of pitch of similar note is not so high
similarly Bangla song-1. Nevertheless the pitches of the same note does not stable in a
certain number. For example the 6™ or G# of the A major scale has been used in a
diverse way in these first lines such as, the song starts with the 6™ and it has been found
9 time within these four lines and each time it shows different pitch and intensity,
though its rise and fall are not so tremendous. For instance, the pitches of G# ranges
from 165Hz to 197Hz which are seen in ‘-a’ syllable of the word [amar] of first line
and ‘-ro’ of the word [coroner] of the third line. Similarly A# has been used 4 times
repeatedly in the third line of the phrase [f{i.ni j&.no tar] and its pitch limit is 185Hz to
194Hz.

Secondly, it is evident from the table is that the first line begins with 154Hz and the
pitch frequencies regarding other notes rise gradually as well as all at once the pitch
reach to the highest frequency at 223Hz in ‘-ce’ syllable of the first line. On the basis
of this increase it is decided that ‘-ce’ is the most stressed syllable of the line after
inserting the melody. On the other hand in case of the second line a gradual fall of pitch
frequency is observed. For example the F note of ‘-k"u’ syllable starts with 149.5Hz
and step by step the frequencies of the notes of the line have been decreased and
surprisingly the frequency dips in B note of ‘a’ syllable at 98Hz and this is the lowest
frequency of the line. In this way due to the ups and down of pitch frequencies the entire

stress system of the lyric of the song transformed.
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Furthermore unlike the Bangla song-1 eloquent use of out of key notes of A major scale
is observed. For instance, A, D#, A# and F notes are not belong to this scale but they
have been used in the ‘-k"u’, -a’, *-fu’ and ‘ni’ syllables respectively. As a consequence
this sudden use of out of keys make this tune more melodious. Basically Nazrul kept
himself doing musical experiment with various Indian classical and foreign genre of
music thus, this diverse use of out of keys is a consequence of his musical expedition.

The next sections has illustrated the song with transformed version of the stress system.

5.2.4.4. Metrical representation of transformed stress grid of lyric

The metrical representation of the first four lines of the lyric following the speech
syllabic structure have been given in the section 5.2.4.2 It is also been revealed in the
previous section is that stress preference of the lyric of Bangla song-2 has been changed
for transformed version of pitches and intensities of syllables. Therefore it is for sure
that melodic insertion act as a precursor of changing the stress system of speech. Now

the four lines with musical setting, grouping strings and metrical stress grid have been

given below,
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Figure 5. 11: First three lines of the Bangla song-2 with notation, grouping structure and
transformed metrical grid

The figure 5.11 shows transformed metrical version of Bangla song-2 with musical
notation and grouping structure. In comparison to the figure 5.8, which represents the
grid based image of the lyric merely, this figure depict significant difference from the
previuos one. In fact by putting melody on the lyric, the preference of stressed syllables
or strong beats placement have been changed significatly. For example, unlike lyrical
metrical depiction, every initial syllable of the lyric does not receive prime stress rather
than, the primal stress assignment pretty much depend on the melodic structure. In
paticular, according to strong beats of melody the major stresses of lyric have been
determined in figuure 5.11. Like, in case of first line strong beats have been spaced
regarding the MWFRL1 as a result, the intial syllabic stress assignment rule of Bangla
does not work. Rather, the lyric starts follow the metrical well formedness rules of
GTTM. For instance we get the three stressed syllbales in the first line as, ‘-a’, ‘-nar’
and ‘-ye’ which contain the musical notes G#, A and B respectively and the B note
receives the most strong beat of the entire line. Consequently ‘-ye’ becomes the most

stressed syllable of the line after putting the melody.

In the same way the transformation of the rest of the three lines could also be described.
For example the first and last syllable like, ‘-k"u’ and ‘-nay’ of the line two, which get
the F and F# notes receive the major stress since those notes contain the utmost strong
beats of the line. Similarly the stress shift of line 3 and 4 have been occurred according
to the melodic structure. We will not provide this description in detail here rather, now
we are going to give the explanation of stress transformation through time-span

reduction tree.
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5.2.4.5. Time span reduction or headed hierarchical explanation of Bangla
song-2

Since metrical grids and grouping structure do not depict the hierarchical relationship
of language and music, further analysis such as time span reduction is required in this
regard. It is noteworthy that the hierarchical relationship of stress assignment in lyric
and the transformation of stress which occurred by the melody has been explored in the
section 5.1.4.5. in case of Bangla song-1. From this analysis it is assumed insofar that
both domains are inherently hierarchical and the mentioned analyzing methods do not
explain this association. Now, the lyric and melody of Bangla song-2 have been
explained through using time span reduction tree. Prior to draw the complete structure
of prolongational tree of the song, it is necessary to translate the prosodic tree structures

of song into time span reduction tree.

5.2.4.5.1. Translation of hierarchical tree diagram

The translated structure of the time span reduction trees of the prosodic form of the
words of lyric of Bangla song-2 have been provided below,

a)

Prwd-1 {"
r
/ 7’
f \ / “
B / .
\ = / N
f r M
N / N
S S st &
a mar a mar
b)
Prwd-2
.";I /
."ll _ _-"’I.
o A
Foots AN
) VAN
/ / N
é S _f! N, TTT— —
a po nar a po nar

131



c) P

Prwd-3 /s
A _ /
// A ™, /
/ ; 4
rd
/ \ A
S S /
ce Ve ce ve
)
Prw d-4
s /
/
_f/ - //
i rd
A rd
S S V4
a pon a Ppon
e) Prwd-s
J//
r B /
./
S S /S
Je Jon Je FJon
15)
Prwd-o6
Foots / \
/ \ J — —
S S S \__ T
co ro ner co ro ner

Figure 5. 12: Prolongational tree structural translation of the words of Bangla song-2

The figure 5.12 illustrates the prosodic tree diagram on the basis of table 5.5 which is a
mere representation of syllabic stress assignment of lyric and the translated version of
this structures into prlongational tress as well. However it is noteworthy that the melody
has been omitted in these structures and for this reason transformation have been shown
in the next section. Moreover the prolongational structures of the figure above depicts
the elaboration of heads rather showing the mere binary relationship of strong and weak
nodes. In this regard, the nodes of every stressed syllables of the words have been
prolonged and this is the prime focus of this structure. For instance, the syllables which

<

contain the major stress of the words like, ‘-a’, *-a’, *-ce’ and ‘-je’ of the words [amar],
[apon], [ceye] and [3ejon] respectively receive the prime stress and since they are initial

syllables the left notes of the structures have been prolonged.
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On the other hand in case of example (d) and (f) which contain initial stressed syllable
do not show the left nodes elaboration as stresses do not fall on the initial syllables.
Here in case of example (F) the medial node of the structure is elaborated according to
the assigned stresses. Whereas, example (d) shows right node elaboration for the reason

of final stress assignment.

Now some of these words have been reanalyzed after adding the melody of the song.
Thus the prolongational structures of the words with transposed stress system has been
shown in the next sections and after that the entire picture of the stress transformation

of the first line has been revealed.

5.2.4.6. Prolongational trees with the transformed stress pattern of the first
line of Bangla song-2

The sections of the metrical representation and acoustic analysis of the song explored
significant change after adding melody in lyric. First of all the prolongational diagrams
with transformed stress pattern of the words which have been drawn above will be
provided in this section. After that the prolongational tree of the entire first line of the

Bangla song-2 will be drawn.

The prolongational tree structures with transformed stress pattern of each words of the
figure 5.12 have been given below,

a) b) transformed tree
i
rd
rd
rd
r 4
a mar a mar
2.
a) b) transformed tree

~ /
Po nar a Pro 1nar

©

133



)

a) i b) transformed tree

ce Ve ce ve

a) b) transformed tree

iy
/!
/ / ¥,
CcO Iro ner CO Iro ner

Figure 5. 13: Prolongational tree diagrams of the words with transformed stress pattern

The figure 5.13 depicts the transformed stress pattern of words of the previous figure.
It is observed from the figure that stress pattern of the most of the words show
transformation, though some words do not receive any transposition. For example,
stress has been transposed from ‘-a’ syllable to ‘-mar’ in case of example (1) and
consequently the right node has been elaborated. In the same way regarding example
(2) stress transfer from initial syllable to final syllbale as the strong beat of melody put
on this syllable and the right node has been elaborated. On the contrary, in the case of
example (3) no transformation is observed and therefore, the elaboration of node

remains the same.

Now a complete prolongational notation of the first line of Bangla song-1 has been

given below,
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Figure 5. 14: Complete prolongational tree diagram of the first two lines of Bangla song-2

The figure 5.14 illustrates the complete elaboration of the first line of Bangla song-2.
Basically this diagram has been constructed by accumulating the transformed tree
structures of figure 5.13. It is sharply observed from the figure is that the left node of
the tree is the utmost prolonged node. In this regard it can be undoubtedly said that
melodic insertion makes this node the most strongest of the entire line. Specifically left
node of the syllable ‘-ce’ is the most elaborated node of this time spanned reducted
structure. From this diagram two left nodes could be sharply marked and between those
one is elaborated. For example notes and syllables of the phrase [4.mar 4.po.nar céye
a.pon] are constructed as the left branch nodes and since ‘-ce’ get the strongest beat,
and for this reason major stress receives this syllable as well, prolongs the most.
Moreover, as a matter of fact this syllable is the strongest and the most stressed syllable
of the entire line as there is no other syllable receiving the major stress. However, 5
syllables belong to the first left branch like, in case of this phrase ‘-a’ merges with ‘-
mar’ as they construct a word [amar] and at the same time the node prolongs the most
in order to join to the elaborated node of the phrase [ceye apon] in particular, it merges
with the node of ‘-ce’. Meanwhile, ‘-a’ merges with ‘-po’ and next those merged

syllables together incorporate to ‘-nar’ which is the elaborated node of the word
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[aponar]. In addition, finally it connects to the elaborated node of ‘-a’ of the word
[amar]. In the same way the second elaborated left node has been constructed. In this
regard it is noticeable that disyllabic word [apon] looks like trisyllabic due to the
melodic sequence such as, ‘a.po.on’ and here the connected form of ‘-3’ and ‘-po’
merge together with ‘-on’ which is the elaborated node of the word and ultimately it is
added to the prolonged node of ‘-ce’. Similarly the incorporation of different nodes and

branches of right nodes could also be described.

To conclude the analysis of Bangla song-2 it is absolutely perceived that the selected
Nazrul’s song contains such structural pattern that makes it not only different from the
other Bangla songs but also unique. Furthermore it is also comprehensible that
transposition of stress pattern plays a vital role in order to create this song from a merely

lyrical form.
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5.3. Analyzing Bangla song-3

5.3.1. Reason behind selecting Bangla song-3

Lalon shai’s gosthe colo hori murari has been selected as third song to analyze in this
study. Unlike Tagore and Nazrul’s songs, the songs of Lalon cannot be categorized
strictly. As a matter of fact that Lalon composed a numerous amount of songs in order
to solve different philosophical phenomenon. It is estimated that lalon composed about
2000-10000 songs of which only about 800 songs are generally considered authentic.
This huge amount of songs can be classified into several aspects of Baul-Fakir’s
philosophical stances like, dehotatto (Body), prematatto (spiritual love), gurutatto
(spiritual preceptor), lilatatto (dalliance of Radha and Krishan), bhajantatto (worship),
bhaktitatto (devotion), monosiksha (self realization) (Sengupta).
(http://en.banglapedia.org/index.php?title=Baul_Song.14.10.2018)

The reasons of selecting this single song as Bangla song-3 among these mentioned

equally important streams have been given below,

a) Our selected song is included into the philosophical genre of lilatatto and this kinds
of songs of Lalon are usually called gostholeela or gostho sangeet. This kinds of
songs bring special pragmatic value in baul-Fakir’s daily life. Generally they sing
these song in very early morning by which they embrace the beginning of the day.
Moreover, the interpretation of Srikrishna is pretty much different from Baishnava
stream. Such as, from Lalon’s point of view Krishna represents the entity of
‘purush’ or subjectivity on the other hand ‘prakriti’ is the objectivity. Baul-Fakir,
Lalon or human being tries to eliminate the distance between those entities through
meditation. Here songs especially gostho songs are the tools of this meditation.
Though this song is included into lilatatto, it contains high devotion and this is the

fundamental reason of selecting this song.
b) The melody of this song is composed in D# major scale and the rhythm sounds

like tri taal. The staff notation of Bangla song-3 have been written by the researcher
considering prominent features of the melody.
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Since Bangla song -3 has been analyzed just like the previous analysis of Bangla song-
2 and 1. Illustrating the phonological or prosodic information of each linguistic
elements, the prominence and hierarchy of stress assignment as well as difference
between lyric and melody have also been shown. Next using the parameters of GTTM
and metrical phonology, the transposition of lyrical or linguistic stress to melodic or

musical stress have been revealed.

5.3.2. Lyrical and musical description of Bangla song-3
The interlinear glossing of the first four lines of Bangla song-3 has been given below,

loe  godron gofther kanon colo gokul  bihari
to take cattle pasturage-POSS garden go-SUB cattle wanderer
‘Taking the cattle hey cattle wanderer, let’s go to the pasture garden’

gojfthe colo  hori  murari
pasturage-LOC go lord Krisna flute
‘hey hori, the flute holder let’s go to the pasture’

tui amader  shonge jabi  bonoful  shob khete pabi
you our along with go wild fruit all eat  get

‘If you go with us, you can get all the wild fruits’

amra morle tui  bacabi fai fore  shapgo kori
we die you save SO you accompany  do

“You will save us when we die that is why we accompany you’

From the above English literal translation of the Bangla song-3 the inner meaning of
devotion is not comprehensible. The denotative meaning of the four lines of the lyric is
that a cow boy is requested to go to the pastureland along with his cattle. Moreover it
is make him understood that if he go with the community he will be entertained by all
the fruits as well as if other companions fall in trouble, he will save them. However the
song does not convey such simple meaning. Rather it coveys deep philosophical
understanding of baul-Fakir. For example, Lalon begs the accompaniment of Sri

Krishna in his life through this song. Basically, in this song Krishna does not refer to
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any eternal soul or something else which is unseen as we observed in our previous two
songs. According to Lalon the absolute soul or god lives in Human body and man can
realize this power through meditation or practice. This song invites everybody to lead
their practical life sincerely as well as to do their daily job properly. In order to live
properly we need to achieve the mercy of absolute power and this mercy will not fall
from the sky rather, it has to be achieved by one’s own dedication of life. Now the

musical description of first four lines of Bangla song-3 has been given below,

b e =R W T R o

lo e godiongo tterkanon co lo go kul biii 1ihaarii go [ite col

L=S s isis s is==e s

o ho ri murari fu mi go fttecoloo  ho ri mura ri tui amader fone jabi

e o e o p——— [ } -
@Vp—d—d—d—d—bd—ﬂrd—bd—d—ﬂd—.‘—bd—d—i Iu |

be mno pho 1 shob khee te e pa a b1 i 1

Figure 5. 15: Staff notation of the Bangla song-3

5.3.3. Musical description of Bangla song-3

The Bangla song-3 composed in D# major scale and the notes of D# major are: D#, F,
G, G#, A#, C, D (The staff notation of this scale has been given in the index). The
remarkable tendencies of the notes arrangement by which each line of the song express

unique melody and meaning have been given below,
a) Itis seen from the figure 5.15 that the time signature of the song is 4/4 whereas our

previous two songs contains ¥ time signature. In this song each measure ae well as

each beat takes 4 beats or quarter beat equally.
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b) It is significant from the staff notation of Bangla song-3 that almost all the notes
of the song are 4™ or quarter notes. However, half notes and full notes are seen in
some syllables such as, ‘-lo’, ‘-co’, ‘-ri’, *-fob’ and ‘-ri’, ‘-i’ respectively. The
frequent use of 4™ notes bring distinctive rhythmic quality which was not seen in
previous songs. In addition the use of 8" and 16™ beat is also seen in a very
persuasive way. For example except measure 1, 2, and 17 almost all measures
contain different syntagmatic arrangement of 8" note. The eloquent use of 16"
beats are seen in measure 3 and 16. The highest number of notes are seen in
measure 6 which contains 8 notes on the other hand some measures also contain
only one note such as measure 9 and 17. As a consequence diverse use of various

notes make this melody dynamic.

The linguistic elements of the lyrics through linguistic prosodic analyzing methods

have been given in the next section.

5.3.4. Linguistic analysis of the lyrics

5.3.4.1. Prosodic hierarchical structure of Bangla song-3

It is seen from the lyrical description of Bangla song-3 is that the deviation from the
norm of the stress-accent feature of Bangla language is not prominent. Though some
violation of standard stress rules have also found, they can be understood by the rules
of exceptions. For example, stress assignment on noninitial syllable. The stress and

syllable distribution of Bangla song-3 has been given below,

5.3.4.1.1. Syllables and stress distribution of Bangla song-3

In this case the word stress of Bangla song-3 has been assigned on the basis of speech

stress of Bangla without melody,

l6e g6.dron go.[thér ka.non cd.lo gd.kul bi.ha.ri
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go.Jt"é cd.lo hd.ri mu.ra.ri
thi  4ma.der shonge Ja.bi  bo.no.fol shob  khé.te pa.bi

amra morde thi  bd.cabi tai to.re shango koé.ri

It is clearly evident from the above distribution is that most of the words of this lyric
contain disyllabic structures moreover, frequent use of monosyllabic structures are also
found among these four lines. However, three trisyllabic words are also seen such as,
[bi.ha.ri], [mu.ra.ri] and [ba.ca.bi]. As Bangla song-2 it is noteworthy that most of the
words follow the stress norm of Bangla phonology. For instance, the prime stresses fall
on the initial stress in case of most of the words, though some little exceptions are
observed. Such as, [go.[thér], [bi.ha.ri], [mu.rd.ri]. In this regard through the rule of
exception of Bangla stress system the stress assignment of these words can be described
like, since the initial syllable is not heavy, the stresses are put on the penultimate or
final syllables. Next section has been discussed the hierarchical relationship of syllables

of the lyrics of Bangla song-3.

5.3.4.1.2. lllustrating the prosodic tree diagram of the lyric of Bangla song-3

The prosodic tree diagram of the lyric of Bangla song-3 on the basis of the stress
assignment of the section 10.1.1. have been given below,
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Figure 5. 16: Prosodic tree diagram of Bangla song-3

The figure 5.16 illustrates the prosodic tree diagram of the most prominent word
structure of Bangla song-3. It is clearly seen from the figure is that the prosodic words
2, 4, 5, 6 and 8 thus most of the words of the lyric get an initial major stress. On the
other hand, in case of prosodic words 3 and 7 the prominent stress felt on the final and
penultimate syllables respectively. As a result trochaic foot structure prevails in the
most of the words of this lyric. However iambic structure has also been found in some

words. Here the feet types of the selected lines of the lyrics is given below,
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Words Feet structure Feet inventory
l6e 6 Trochaic
g06.d"on (6 6) Trochaic
go.[thér (6 6) lambic
ka.non (6 6) Trochaic
cs.lo (6 6) Trochaic
g06.kul (6 6) Trochaic
bi.ha.ri (66) 6 lambic
go.fthé (6 6) lambic
cs.lo (6 6) Trochaic
ho.ri (6 6) Trochaic
mu.ra.ri (66) 6 lambic
thi 6 Trochaic
4.ma.der (66)6 Trochaic
fén.ge (6 6) Trochaic
Ja.bi (6 6) Trochaic
b5.n6.fol (66) 6 lambic
shab 6 Trochaic
khé.te (6 6) Trochaic
pa.bi (6 6) Trochaic
am.ra (6 6) Trochaic
mor.le (6 6) Trochaic
thi 6 Trochaic
bé.ca.bi (66)6 Trochaic
tai 6 Trochaic
t6.re (6 6) Trochaic
Jango 6 Trochaic
ko.ri (6 6) Trochaic

Table 5. 7: Formation of feet structure and feet inventory of Bangla song-3

The table 5.7 shows that most of the words of the selected lines of Bangla song-3 follow
the standard norm of Bangla stress system, though some exceptions in particular 5
words are also observed. For example, this table contains 27 words of four lines and
among them the syllable structure of 23 words are constructed by trochaic formation.
Whereas a little amount of words such as, [go.[t"ér], [bi.ha.ri], [go.Jt"¢], [bo.no.fol] do
not follow common rule rather, they take the iambic rule as their structural form.
However, it is observed that the majority amount of words basically follow the Bangla
stress system. As a consequence a diversity of structural manipulation is not found in
these selected lines. The overall feet structure of the lyric is presented without words

below,

Firstline: T T | T T T 1
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Secondline: I T T |
Thirdline: TT TTITTT

Fourthline: T TTTTTTT

In comparison to our previous Bangla song-2 and 1 it is noteworthy that Bangla song-
3 shows completely different syntagmatic arrangement regarding syllabic and stress
distribution such as, the above feet distribution express the difference between the
previous analyzed songs. In case of Bangla song-3 most of the initial vowels of the
words are heavy enough in order to fall the primary stress. In addition use of borrowed
words are not as frequent as the previous songs. To elaborate in case of the mentioned
5 words their first syllables are as light as they cannot receive the prime stress and
consequently, the penultimate of final syllable get the major stress. Furthermore, in case

of monosyllabic words containing diphthongs the first vowel receive the stress such as,

[loe], [tui].

However, since the binary distribution of syllables are not sufficient to describe the
overall stress pattern of the lyrics, the reanalysis of the feet structures through the
parameters of metrical constituents is eventual. Therefore, as the reanalysis of the
previous two songs using four parameters the selected lines of the lyrics have been
tested. Before showing the table of this test it is important to remind our constructed

hypothesis of this study,

a) If L-to-R parameter presents in a word, trochaic stress pattern could be assigned.
b) If R-to-L parameter presents in a word, iambic stress pattern could be assigned.
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5.3.4.1.3. Testing the parameters of metrical constituents of the four lines of the
Bangla song-3

Words Feet TROCHAIC | IAMBIC L-to-R R-to-L
structure
l6e 6 x x
g0.d"on (6 6) x X
go.[thér (6 6) x x x
ka.non (6 6) x x
cs.lo (6 6) x X
g06.kul (6 6) x x
bi.ha.ri (66) 6 X
go.[thé (6 6) x
cs.lo (6 6) x
ho.ri (6 6) X
mu.ra.ri (66) 6 x x
.t.ﬁi 6’ x x x
a.ma.der (66)6 x x
fén.ge (6 6) X x X
Ja.bi (6 6) x x
bo.nd.fol (66) 6 x X
J5b 6 X x X
khé.te (6 6) x x x
pa.bi (6 6) x x X
am.ra (6 6) x x x
mor.le (6 6) x x x
.t.ﬁi 6 x x x
ba.ca.bi (66)6 x x x
tai 6 x X
to.re (6 6) x x x
Jan.go 6 x x X
Ko.1i (6 6) x x x

Table 5. 8: Testing of Parameters of metrical constituents of Bangla song-3

In case of Bangla song-3 The table 5.8 reveal such information which were not
comprehensible from the previous table of feet structure. As well as this parameter test
show that most of the words follow our constructed hypothesis of parameters, though

some words also show some derivation from the norm.

Firstly, it is seen from the table is that most of the words other than 3 words strictly
follow our hypotheses. For example, a word which get a TROCHAIC feet structure
must receives a L-to-R feature and on the other hand the words which contain IAMBIC
features evenrually take an R-to-L feature.
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On the contrary, in case of the words [bi.ha.ri], [mu.ra.ri], [bo.né.fol] the violation of
the hypothesis (b) has been observed. Thus the IAMBIC feature does not take any R-

to-L parameter rather, it takes an L-to-R parameter.

Furthermore, the monosyllabic words contain trochaic feet structure since left vowel of
the dipthongs are generally stressed. For instance, [16¢] and [tui], in those words major
stresses have been assigned on the first vowel of the dipthong. On the other hand
regarding monosyllabic word which does not contain any dipthong, only one constraint
can be applicable. For example, the monosyllabic [shdb] shows only TROCHAIC
feature since ‘5’ is the only syllable in this word and the position of this vowel is initial.

Therefore rest of the constraints are not relevant for this word.

The next sections will be analyzed Bangla song-3 through the analysing tools of GTTM

in order to show the stress transformation from lyric to melody.

5.3.5. Analysing Bangla song-3 by using GTTM tools

5.3.5.1.  Strings and grouping structures of Bangla song-3

From the previous analysis of Bnagla song-1 and 2, it is well established that there is a
systematic hierarchical relationship between lyrics and melodies. This relationship
depicted through assigning well formedness rules and prominence rules of GTTM.
Bangla song-3 has been analysed according to our previous analysis in this section.
Here we are not going to provide the grouping rules of Lerdhal in order to aviod
repetition since in our previous analysis those rules have been mentioned twice (see
section 5.1.4.1 and 5.2.4.1). Rather first of all we are going to provide grouping
structure of Bangla song-3 and then the structure have been discussed by the rules. In
this section the first two lines of Bangla song-3 has been shown since the rest of two
lines show similar grouping tendencies. After illustrating the grouping structure of
those lines it has been investigated how GWFR1, GWFR3, GWFR4 and GEFR5
function in the structures. The grouping illustration of those lines have been given

below,
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Figure 5. 17: Grouping illlustration of the first two lines of Bangla song-3

This figure depicts the syntagmatic arrengement and contiguous sequences of the
melody of Bangla song in particular, this is a particular combination of D# major scale.

Here, the notes are: (Gb) (Ak) (Af) (A) (A) (Al) (Ab) (C) (A) (G) (G) (Cb) (Al) (G)

(Gb) (Gb) (G) (Gb) (F) (Fh) (Fb) (F) (D) and so forth. Like our previous analysis these
groups are also marked as G1 G2 Gz G4 Gs Ge G7 Gg Ggand so on. According to GWFR1
any contiguous sequence of pitch event can constitute a group and only contiguous
sequence can constitute group. Since these musical notes are contiguous sequence of

D# major scale, they construct group.

It is important to mentioned it here that single syllable may or may not contain a single
group. For example, the first word [loe] get one syllable with a dipthong in which each
vowel receives a single note like, Gb, Ati. Whereas most of the single syllable contain
atleast one note in this melody except ‘-bi’ ‘—r1’, ‘-no’ and ‘-lo’. However, regarding
GWFR2 a group may contains smaller group. According to this rule each group act as
an individual group and by merging with each other they construct higher level group
such as, in the first phrase of the first line the groups G1 G2 Gz G4 Gs G G7 Gg Gg build
higher level group like, {(G1 G2) (G3 G4) (Gs Ge) (G7 Gg Go)}. The second phrase of
the first line can be explained through GWFR4 and 5. For instance the groups Gio G11
and Gi2 contain syllbales ‘-co” and ‘—lo’ and it is mentionable that the last two groups
share the syllable ‘—lo’. Basically since G12 is a part of Gi1, this group contains all of
the Gi2. As according to GWFR4 if agroup contains part of another group, it must

contains all of the containing group.

In this way the notes of D# major merge and construct melody through forming group.
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5.3.5.2.  Metrical structure of Bangla song-3

5.3.5.2.1. Metrical structure of lyric

From the previuos analysis of Bangla song-1 and 2 it is observed that the basic
components of metrical sytructure are grids and stressed grids are represented by
relative syllabic stresses in lyrics (see section 5 and 8). Similar to the previouos analysis
the transformation of stress grids from lyric to melody have been focused. Firstly the

metrical representation of the first three lines of Bangla song-3 has been given,

= x X = = =
x = x X = = =
x = X X X X X X X X X X X
loe go.dton go.t®ér ka.non c¢d.lo gdo kul biha.ri
x = X X X X X X X X = ® X
x  x = = = = =
x = x X = = =
L 3 = %
x = = =
X X X X XX X XX
go. Jité cd.lo hoégi muara.ri
X X X X X X X XX
x = = x
x = = x
x = = = = = = =
x = x = = = = =
x ®E B % x = x x5 X = X X X X
i ama.der shéonge yabi bo.nd.fol shab kPtéte pa.bi
X XE = = x = =X X = x X X X
x = = = = = = =
®x  0x = = = = = =

Figure 5. 18: Metrical representation of the first three lines of Bangla song-3

This figure is grid graphical representation of the table 5.18 of feet formation. It is
observed from the above figure is that the lyric of Bangla song-3 does not follow the
MWER rules solely. According to MWFR3 and 4, at each metrical level strong beats
are spaced either two or three beats apart and each metrical level must consist of equally
spaced beats respectively. It is clearly seen from the above figure is that strong beats do
not space three beats apart rather, they space zero, one and two beat apart. For example,
there is not any gap between strong beat ‘loe’ and ‘go’ in the first line. Similar types of
spaces have also been found between other strong beats. On the other, hand the distance
between the strong beats ‘co’ ,‘go’ and ‘go’, ‘ha’ of the first line are one and two

respectively. It is noteworthy that this spacing of strong beat have been changed
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completely or partially after inserting melody. Now we are going to provide the acoustic

phonetic information of the selected lines to understand the stress transformation.

5.3.5.3.  Acoustic phonetic evidence of stress transformation

Using linguistic software praat a list of acoustic features in particular pitches and

intensities of the selected lines of Bangla song-3 has been given below,

Syllables Notes Time Pitch Intensity
loe G A 1.9 157.5 66.66
go Al 2.8 183.6 71.37
dhon A 3.2 184.2 70.97
go A 3.75 178.5 70.6
Jther At 4.34 190 714
ka A 4.6 187.4 71.48
non CbAG 5.2 189.6 71.1
o G 6.9 165.7 71.36
lo G Cb 7.5 220.1 71.68
go Al 8.11 163.8 71.15
kul G 8.51 167.2 71.62
bi Gb G 9.1 168.41 71.22
ha Gb Fb 9.5 139.5 68.31
ri Fb FiFb D 10.43 154.4 68.18
go Fb 11.93 140.8 68.88
Jthé D 12.8 127.3 68.41
cd CCb 13.2 113 66.33
lo Al 13.9 93.2 53.8
ho A 14.9 102.1 60.78
ri Cbh 15.1 108.5 61.93
Mu D 15.4 131.7 67.08
ra Db 15.65 114.8 60.36
ri D 16.08 128.4 62.52

Table 5. 9: Acoustic phonetic information of Bangla song-3

The table 5.9 shows the pitches and intensities of each notes of the selected lines of the
Bangla song-3. This table is quite different from our previous analyzed songs acoustic
phonological tables. First of all, it is evident that the repetition of same note is
significant in order to make this melody. This is a common tendency of Baishnav

shahajia tune of Bangla song. For example the notes A, G, D have been used repeatedly.
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In addition unlikely Bangla song-1 and 2 the fluctuation rate of pitches of similar notes
are high as well as the pitches of the same notes do not stable in a certain number. For
example, the song starts with the 5™ note of the D# major scale and this note has been
found ten times in the first three lines moreover, in the first phrase of the first line it is
seen 7 time. It is important to mention that each time it shows different pitch and
intensity as well as its rise and fall is significant. Such as, its pitch range from 157Hz
to 190Hz in the first line.

However, it is noteworthy that most of the final syllable of each word of the first line
receives the higher pitch frequency than the initial one. For example, the initial syllables
like, *-go’, ‘-go’, *-ka’, -co’, *-go’ get 183.6 Hz, 178.5Hz, 187.4Hz, 165.7Hz, 163.8Hz
pitch frequencies respectively. Whereas, the final syllables of these words get 184.2Hz,
190Hz, 189.6Hz220Hz and 167.2Hz. Therefore, from this data it is clearly evident that
prominent stresses have been shifted from initial syllables to final syllables after putting
the melody. Even in case of the monosyllabic [loe], second vowel ‘e’ get the higher

pitch.

Furthermore, the syllable ‘-lo’ of the word [colo] of the first line receive the highest
frequency of the line as a consequence, it is seemed that ‘-lo” iS the most stressed
syllable of the line after adding the tune of this song. We are not going to proceed this
discussion any more as the prolongational structure of first line has only been shown in
the final section and necessary acoustic information of stress transposition have already
been provided in the above description. This transformation has been represented

metrically in the next section.

5.3.5.4. Metrical representation of transformed stress grid of lyric of Bangla
song-3

Since the melodic insertion function as a precursor of the transformed stress
prominence the metrical representation of the lines will also be different from the
depiction of figure 10.5. Here the first two lines of Bangla song-3 with musical setting,

grouping string and metrical stress grid have been given,
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Figure 5. 19: First two lines of the Bangla song-3 with notation, grouping structure and
transformed metrical grid

The strong beats distribution of this figure is completely different from the figure 5.18
which illustrates the metrical image of lyric only regarding speech stress. From figure
5.19 the significant transformation of the stress system of the lyric has been patently
shown. For example, since each final syllable of the words of the first line contain the
primary stress, the strong beats space one beats apart. On the other hand, in second line
the prime stress fall on the initial syllable. For example, ‘-go’ get the prime stress of the
word [go.Jt"¢], whereas the primary stress fall on the final syllable in figure 5.19. Here
it is noteworthy that after inserting melody the song starts following the MWFR4 thus,
each metrical level consist of equally spaced beats. Now this stress transformation has

been explored through time-span reduction in the next section.

5.3.5.5.  Time span reduction or headed hierarchical explanation of Bangla
song-3

5.3.5.5.1. Translation of hierarchical tree diagram

The translated structures of the time span reduction trees of the prosodic form of the

words which have been shown in the figure 5.16 have been given below,
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b)
Privd-3

c} Prwd-4

g o.
=
2

d) Prwd-5

go Jiter
ka non
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e) Prwd-o

f) Privvd-7

Dy

bi ha i bi ha i
2)
Privvd-2
(o] o ]
ba ca bi ba ca b1

Figure 5. 20: Prolongational tree structural translation of the words of Bangla song-3

In this figure mere lyrical speech stress have only been illustrated since the next section
will deal with the transformed structure. From the examples of (a), (c),(d) and (g) the
left nodes of the prolongational tree have been elaborated since the initial syllables of
these words like, ‘-go’, ‘-ka’,’-co’ and ‘-ba’ respectively receive the prime stress. On
the other hand, in case of example (b) and (f) the right and the medial nodes are
elaborated as the stresses fall on the final and penultimate syllables in those words. Now

this translated version of trees have been reanalyzed with melody in the next section.

5.3.5.5.2. Prolongational trees with the transformed stress pattern of the first
line of Bangla song-3

In this section the transformed tree structures of the words of Bangla song-3 have

been illustrated on the basis of acoustic phonetic information and transformed
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metrical stress grids (see section 5.3.5.3 and 5.3.5.4). Here firstly the translated
version of the tree structures of the previous section have been redrawn regarding
the significant transformation of stress and after that the complete prolongational
tree diagram of the first line have been drawn. The prolongational tree diagram with

transformed stress pattern of each words of the figure 5.18 have been given below,

a)
go don go d*on
b)
gw)\,L o pE
c)

a non ka non

e e
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d)

c::/\o c2 lo

e)
20 kul g0 kul
) 4\
bi ha i bi ha I
g)
20 %=1 g0 Jtter

Figure 5. 21: Prolongational tree diagram of the words with transformed stress pattern

From this figure it is clearly evident that stress transformation process occur in almost

all the words except example (b). For example stress have been transposed from ‘—go’

to ‘-dhon’, ‘-ka’ to ‘—non’, ‘-co’ to ‘-lo’ and ‘-go’ to ‘-kul’ in case of the words [godron],

[kanon], [colo] and [gokul] respectively. Therefore each of their right nodes have been

155



prolonged since the stress transformed from initial syllable to final syllable. On the
other hand, in case of example (f) surprisingly primal stress shift from penultimate to
initial syllable such as, syllable ‘-ha’ to ‘-bi’. However, from the above figure no stress

transformation is observed in case of only example (b).

Here, a complete prolongational tree diagram of the first line of Bangla song-3 has been

given below,

\

S e R S R

loe  go dongoftter ka noog n @ o logo kul bt 1 1 tha mi 1 1 go

Figure 5. 22: Complete prolongational tree diagram of the first phrase of first line of Bangla
song-3

The above figure is a depiction of the tree diagrams of figure 5.19 which have been
assembled in a single structure. It is observed from the figure 5.22 is that the right node
of the tree is the utmost elaborated node thus, it is beyond any confusion is that the
syllable ‘—lo’ of the word [colo] becomes the strongest syllable of the phrase after
adding melody. In the same way the node of the syllable also become the most
prolonged node. The prolongational diagram of figure 5.22 can be divided into two

3

branches, left and right. Such as, the left branch consist of the syllables like, ‘-loe’, *-
go’, ‘-dhon’, ‘-fther’, ‘-ka’, “-non’ as well as G A A A Al A C G notes whereas, the

right branch contains ‘-co’, ‘-lo’, *-go’, *-kul’, *-bi’, *-ha’, ‘-ri’ and GCb A G G Gb

Fb. However, each syllable merge with another syllable regarding a hierarchical

156

Jtt co lo



relationship and the syllable which receives the stronger stress get elaborated. For
example, the node of [loe] and Gb is the most prolonged node of the left branch it

contains the most stress syllable or melody of the branch and rest of the notes or

syllables merge to this node subordinately. On the other hand, the syllables of the right
branch act as sub branches under the syllable ‘~lo’ as well as note Cb as the most beat

fall on this syllable and note. However those are the strongest syllable and note of the

entire phrase.

Finally at the end of our analysis of Bangla song-3 it can be utterly said that this gostho
song of lalon shai contains such structural pattern which have not seen in our previous
analyzed song. In fact this pattern and stress transformation process make it an

autonomous genre in Bangla song.
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Chapter 6

Comparative discussion

This chapter provides a brief but comprehensive summary of the most prominent
similar as well as contrastive tendencies regarding stress assignment and transformation
of the analyzed songs. We observe from the analysis chapter (chapter 5) that these three
songs do not only follow the metrical phonological rules of Bangla strictly but the
parameters of GTTM are not also implemented typically in some cases. In spite of
having some exceptions, these selected songs have been analyzed through our sorted
parameters. We are going to summarize the research findings by providing a

comparative discussion among these three analyzed songs.

6.1. Summary of the findings

. Analyzing the prosodic hierarchical structures of the songs it has been seen that most
of the words of the lyrics without tunes follow the basic norm of Bangla stress system,
though significant exceptions have also been noted. For example, in case of Bangla
song-1 some words contain stress assignment different from the standard rules like,
primal stresses are not felt on the initial syllables. Such as, the words [fo.tt6], [ud.
bPa.[1.to],[gro.hd],[ta.r6.ko],[con.drd], [to.pd.no], [dru.t6], [ok.k"6.yo] in Bangla song-
1. Thus, a notable number of iambic foot structure have been seen in this song.
Moreover, a combination of iambic and trochaic feet structures have been observed in
this song like, [4.non. do.16.ke], and [mon.go.la.16.ke]. As well as Bangla song-1 does
not follow the hypotheses strictly which have been constructed concerning the
parameters of metrical constituents. As a result L-to-R and R-to-L features do not take
TROCHAIC and IAMBIC features respectively in all the cases.

Whereas in case of Bangla songs 2 a single violation of hypothesis (a) has not been

found. Thus, it is surprisingly observed that Bangla song-2 does not contain any single
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IAMBIC foot structure consequently, the hypothesis (b) is not applicable at all in case
of this song. On the other hand, for Bangla song-3 similar violation of parameters like
Bangla song-1 have been seen such as, [bi.ha.ri], [mu.ra.ri] and [bo.né.fol]. Therefore,
the testing parameters of metrical constituents tables of these three songs show that
Bangla song-1 and 3 contain a variety of feet structures on the contrary, Bangla song-2
do not get any other stress assignment other than TROCHAIC parameter (See pages 96,
121 and 146).

However, it is also noteworthy that any mixed feet structures do not prevail in Bangla
song-2 and 3. This type of structure only presents in Bangla song-1. For example, [4.non.
do.16.ke], [moén.go.la.l6.ke] and [moé.ni.b™a.f0.no]. In case of these three words any

violation of the parameters of metrical constituents is not observed (see page 96).

Whereas, Bangla song-3 shows some monosyllabic foot structure which are not present
in the rest of the songs. Such as, [loe], [t0i], and [tai]. Indicating the actual parameter(s)
is difficult in case of these words. Since the stresses are fell on the first vowel of the
diphthongs, the feet structures have been considered as TROCHAIC. In fact,
monosyllabic and disyllabic feet structures show identical violation of parameters. In
this study it is observed that if a word contain mono or disyllabic structure, then only
one parameter can be prevailed as well as rest of the three parameters cannot be
accepted. For instance, if the stress fall on the left most syllable in a word, the word
must contain trochaic foot and the rest of the three parameters must be excluded.
Similarly if the stress fall on the right most syllable in a word, the word must get the

iambic foot as well as the rest of the parameters must be denied.

From the above discussion of the feet structure and the parameters of metrical
constituents it is evident that our constructed hypothesis (b) (see page 96) is not
acceptable at all. This hypothesis cannot be implemented among the words structures
and stress assignment process of our selected songs. As a consequence all the iambic
words necessarily take the L-to-R parameter on the contrary, any single iambic structure
does not receive the R-to-L parameter. For example, [fun.dd.ro], [jo.go. to] [bi.ha.ri],

[mu.ra.ri]. These types of structures do not accept R-to-L parameter.
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3.

5.

6.

Although the grouping rules: GWFR 1, 3, 4 and 5 have been followed by our selected
songs, the grouping structures vary based on the feet structures as well as notational
distribution. Therefore, some groups contain several linguistic and musical elements
such as syllable and note respectively. In addition, some groups contain one or two
element(s). For this reason, the 1%, 2" or further higher level grouping projections are
different among these songs (see page 98-99, 123-125 and 146-147).

The violation of Metrical Well Formedness Rules (MWFR) 3 and 4 have been observed
significantly in case of all the selected songs of this research. For instance, strong beats
are not spaced either two or three beats apart in all the cases. Basically this alternation
happens due to melodic insertion. For Bangla song-1 strong beats have been distributed
3 or 4 beats apart (see page 100-101). For Bangla song-2 strong beats are distributed 1
and 2 beats apart (see page 126). In case Bangla song-3 strong beats are distributed 0,
2 and 3 beats apart. This violation is acceptable for this study as it is revealed from the

previous studies that musical beat distribution might be influenced by speech stress

After inserting melody the stress pattern of the lyrics of the selected songs have been
changed dramatically. Basically sketching out this transformation is the prime concern
of this research. Among the analyzed songs the Bangla song-1 shows less
transformation compare to the other songs. For example, in case of Bangla song-1 the
major strong beats have been fallen on the iambic feet of the second word of the first
line whereas, rest of the words of the first line do not show any significant
transformation. Notable changes have been observed in case of Bangla song 2 and 3
like, the strong beats shift from trochaic to iambic feet very frequently, as a
consequence the stress patterns of the lyrics of those songs are transformed

tremendously.

In case of prolongational tree structure the left nodes of the Bangla song 1 and 2 are
the highest elaborated notes of the trees (see pages 111 and 135) whereas for Bangla
song-3 the right node is the most prolonged node (see page 156). From this structures

it is assumed that the prime stress is assigned on the very beginning of the phrase
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regarding the first two songs. Whereas in case of Bangla song-3 the major stress fall
on the second phrase of the line. It is also evident from these GTTM’s structure of
Bangla song 1 and 2 that the assignment of prime stress do not violate the standard
rule of Bangla Such as, in this case trochaic feet contains the prime stress. On the

contrary, the prime stress falls on the iambic foot in case of Bangla song-3.
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Chapter 7

7.1. Discussion and conclusion

At the end of this study it is strongly stated that the term musical linguistics do not infer
the direct relationship between language and music. The viability of the analogical
interface of those two mediums has been questioned critically while building the
theoretical foundation of this study in chapter-2. By going through the similarities and
dissimilarities of language and music, it is evident that the non-parallel features are
prominent overtly. As well as it is also proposed that their relationship supposed to be
investigated from the point of separation. Thus from this study it is stated that musical
linguistics is a study of comparing the structural phenomenon of music and language

and it explores how each structural element interacts with the other.

7.2. Recommendation and conclusion

Some particular problems have not only been dealt in this study, but some issues or
questions have also been raised during establishing the theoretical framework as well

as analyzing the songs.

By conducting further research those problems can be solved. The scope of further

studies have been figured out,

In case of monosyllabic words the stress assignment has been considered as trochaic in
this study since almost all the previous studies show that Bangla is not only a quantity-
sensitive language but also the prime stress always falls on initial syllable. Further study
might be proceeded to explore how the weight of syllables is defined in Bangla which

is a precursor of syllabic sensitivity.

It is evidently seen in the chapter 5 is that none of the selected song follows our
hypothesis (b) which is constructed from the parameters of the metrical constituents.

Bangla songs might be investigated by taking more metrical constituents. In addition,
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using the metrical constraints of Optimality Theory (OT) Bangla songs can be

examined.

From generative point of view linguistic and musical transformation are quite different
from one another. After reaching surface structure or prose level language has to pass
through only one step to get to the super surface structure. On the contrary, music does
not have any prose level representation rather it reaches to the super surface structure

directly. This notion can be examined cross culturally.

In this research the analyzing framework has been formed by borrowing theories from
linguistics like GTTM has been constructed following metrical phonology and
generative linguistics. In the same way musical theories can also be taken in order to
analyze combination of language and music. Thus, in further studies equal participation
of both systems are supposed to be concerned regarding building the theoretical
framework of musical linguistics. For example, musical theories like interval,
consonance and dissonance can be implemented in language such as it may be tested
cross linguistically whether there is any mathematical measurement in order to arrange
the phonemes in language. Furthermore, it may also be examined whether phonemes or

sounds of language correspond to consonance and dissonance psychologically.

Since this study is an inception of musical linguistic analysis of Bangla song, all the
problems could not be dealt. Nevertheless, the stress transformation is evident through

our analyzing tools and parameters.
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Appendix

1. List of musical symbols

1.1. Clef

A clef is a musical symbol used to indicate the pitch of written notes. Basically there
are three types of musical clefs: G, F and C clef. In this study G and F clef have been

used. Here those two clefs have been given,

G clef

g G clef is also referred to as the treble clef. This clef indicates the higher
notes of melody. The center of the spiral defines the line on which it rests as the pitch
G above middle C.

F clef

L[]
9.
F clef is referred as to the base clef and this clef indicates the lower notes
of melody. The line between the dots in this clef denotes F below middle C.

1.2. Different beats
4

Name Note Rest Beats 1 measure
Whole o m_u 4 o

Half J . 2 d d
Quarter J g 1 J 4
Eighth .b 7 s JJ JJ JJ J]
Sixteenth ﬁ q Va J339 33 3 1370
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1.3. Accidentals
£
=

: h NATURAL: Cancels a previous accidental, or modifies the pitch of a sharp or flat
as defined by the prevailing key signature (such as F-sharp in the key of G major, for
example).

SHARP: Raises the pitch of a note by one half step.

FLAT: Lowers the pitch of a note by half step.

: DOUBLE SHARP: Raises the pitch of a note by two chromatic semitones or
whole step. Usually used when the note to be modified is already sharped by the key
signature

e
: DOUBLE FLAT: Lowers the pitch of a note by two chromatic semitones or
whole step. Usually used when the note to be modified is already flatted by the key
signature.

1.4. Grand staff

té;’ta

| I

<
< D E F G A B © DD E F G A B <

1.5. Articulations

Symbol Name How to Play the Note
. Staccato Short

- Tenuto Long

= Accent Hard

A Accent (Housetop) Harder

= Accent with staccato ~ Hard and short

= Accent with tenuto Hard and long
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2. Musical scale

2.1. Scale of Bangla song-1: C major scale

CHOMD

©
C

2.2. Scale of Bangla song-2: A major scale

A ﬁ& o © ©
Ly 10
ol L e [ %] i
T /ms
ANV
e)
A B C: D E Fz G A

2.3. Scale of Bangla song-3: D# major/ E flat major scale

o T

o

Eb F G Ab Bb C D Eb
3. Graphical representation or spectrogram of the analyzed lines/phrase of
the selected songs

3.1. Spectrogram of anandoloke of Bangla song-1

2970119

0.4942,

-0.4468
0.4942,

-0.4468
5000 Hz|

=

|
{8
0H] R s ‘{l‘ Il T Al ] o T g
2970119 7.029881

0 Visible part 10.000000 seconds 10.000000, 75.6816%
Total duration 85.681633 seconds
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3.2. Spectrogram of mongololoke of Bangla song-1

12.450331

4450331
8000000 [8.000000 Visible part 10.000000 seconds 18.000000| 67.681633

Total duration 85.681633 seconds

3.3. Spectrogram of amar aponar ceye of Bangla song-2

B.150188

0.168|

-0.2452
0.168|

-0.2452]
5000 Hz|

0 Hz|

7155188
1.000000 |1 .000000 Visible part 9.000000 seconds 1 OAOOOOOO‘ 49.062857
Total duration 59.062857 seconds
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3.4. Spectrogram of khuji tare ami aponay of Bangla song-2

15.000000

7000000 3000000
8.000000 l8,000000 Visible part 10.000000 seconds 18,000000| 41.062¢
Total duration 59.062857 seconds

3.5. Spectrogram of loe godhon gosther kanon of Bangla song-3

Y.000 12V
0.2377| H
-0.2365|
0.2377
-0.2365|
5000 Hz| T 1 i
i |
s
¢+
S
2 4
l 4
3
0H] g |
0 Visible part 10.000000 seconds 10.000000] 52.171429

Total duration 62.171429 seconds
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3.6. Spectrogram of gosthe colo hori murari of Bangla song-3

16.085939

0.2148| ;

Ch1x
0.2365|
0.2148|

Ch2u«
0.2365|

5000 Hz ‘\ 500 Hz

8.085939 1.914061
000000 ‘8_000000 Visible part 10.000000 seconds 18,000000' 4417142
Total duration 62.171429 seconds
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4. International Phonetic Alphabet (IPA) chart of Bangla

Bilabial Labio- | Dental Alveolar | Post- Retro | Palatal- Uslar

Pharyngeal | gloftal
dental alveclar flex | alveolar | Velar

Plosive pptbt®

ot
b3
F="

]

tted g cetrir |k g
g
Nasal m

g
Toll :

Tap

Fricative

Affricate
Lateral
fricative
Approximant
Lateral 1
approximant

IPA symbol for Bangla consonants IPA symbol for Bangla cardinal vowel

F o 5 5o ot TN T R o
9 1 Tl LRRC R N LIy 8 fof
RGN L G/ 4 # F /A i T /o
q /g - e q /o | pl T i "5 =l ja/

g [y oA T A F gy Ty % W

(Ali, 2006, p 49; Haque, 2011, p 179)
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5. You tube views of the selected songs

You tube views of Bangla song-1
Fll. . EEe T B acculaintidl
Anondoloke Mongolaloke by St Rezwana Choudhury Bannya
|

https://www.youtube com/watchv=197xZxo00TFc 27.10.2018

You tube views of Bangla song-2

Aamar Aponar Cheye-Anwesha
"SC E
https:/'www youtube com/watchv=KUZn-WAw(E0.27.10 2018

You tube views of Bangla song-3

Lalon Geeti - Loye Godhon Goshther Kanon (Abdur Rob Fakir)
4,553 views i P

https:/'www.youtube_com/watchv=urlzdINsBB1 2710 2018
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