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Abstract

This dissertation examines the interface between music and language in Huju, which is a

Shanghai dialect based regional opera. Chapter I is a short introduction. Chapter Il presents a

thorough review of the studies on linguistic tone and music tune, and provides descriptive

background information about Huju and Shanghai dialect. Chapter Il introduces the theory of

prosodic phonology and its related studies on Shanghai dialect. Chapter IV presents a

quantitative research on the mapping conditions via comparing the music melody and linguistic

tone in Huju within the prosodic domains. Chapter V presents the linguistic Optimality

Theory(OT) analysis to study about the music structure in Huju based on the Generative Theory

of Tonal Music(GTTM). Chapter VI summarizes the findings and conclusions.

This dissertation tries to solve the following questions: 1) Does music follow melody in

tonal language or is there a mismatch between them? 2) If there is a mismatch between music

and language, what causes such mismatch and how are music still be understood, and 3) What

interface area can be studied between music and language? Huju, as a dialectal opera with

moderate tonal system of five tones, is the research subject. For the quantitative study, a metric,



including melodic, syllabic and tonal tiers with tone-melody matching rules within prosodic units

has been proposed. After analyzing through different prosodic domains, including Prosodic

Word(PW), Clitic Group(CG), Phonological Phrase(PPh), Intonational Phrase(IP) and Foot(Ft),

the results suggest that there is a high correspondence between music melody and language tone

in Huju, and the fewer tones a language has, there tends to be fewer possibilities to link tone and

music melody. The OT analysis provides the comparison on the innate structure between music

and language, and suggests that music resembles language from innate structure in certain ways

with constraints. A discussion about the well-formedness and preference rule in music and

language is also provided.

This dissertation provides a new model of studying the tone-tune relationship in tonal

language, and moreover, it is may fill in the gap in the interface studies between music and

language in Chinese languages.



Chapter | Introduction

1.1 General Background

Linguists, ethnomusicologists and psychologists have been discussing the topic of the

music-language relation for many years. Language and music are the two qualities of which we

human beings are born with, and they are the essential features that distinguish how human

beings are different from other animals. Both language and music represent the method of

communication, and both qualities involve complicated but meaningful sound sequence patterns.

Therefore, it is worthwhile to compare these two domains.

There are at least three research perspectives from which a possible relationship between

language and music has been studied. 1) The most general studies have focused on how the

language and music are intimated related. The two domains might share a common origin with

respect to the development of human brain. Although music and speech have different

specialized representations, such as interval in music and speech categories in language, these

elements share basic sound processing mechanisms. For example, Tan et.al (2010) claims that

although the content and character of the meanings in language and music differ widely, two



areas are both expressed and perceived through the auditory or sonic domains. 2) Another group

of scientists is committed to studying the differences between music and language. They argue

that music lacks the semantic accuracy and systematic grammar of the language, or assume that

music can be usefully analyzed using linguistic models. Neuropsychologists have found that

when the language portion of the brain is impaired it does not affect a patients’ perception of

music. For example, an amusia patient may not exhibit aphasia at the same time. Hence, they

believe that music and language have limited cognitive overlap (Marin & Perry, 1999; Peretz,

2006; Patel 2008). 3) The third approach examines the overlap, interface or the relations between

the two elements, which is also the research interest of this paper. It should be noted that the

analyses of such studies are based on the concept of the shared origin of music and language.

Ethnomusicologists have considered using generative linguistics as a reference model for

music theory. Generative linguistic theory is an attempt to characterize what a human being

knows when he knows how to speak a language, enabling him to understand and create many

sentences that he may have never heard. This knowledge is not, overall, available for conscious

introspection and hence cannot have been acquired by direct instruction. Chomsky (1968) was



quite optimistic about the possibility of analogies between concepts of linguistic structure and

other systems of thought or action. He states, “begin with the attempt to characterize the implicit

theory that underlies actual performance and would then turn to the question of how this theory

develops under the given conditions of time and access to data—that is, in what way the

resulting system of beliefs is determined by the interplay of available data, and the innate

schematism that restricts and conditions the form of the acquired system”. It is true that it Seems

to be meaningless to literally translate some aspects of linguistic theory into music terms, such as

parts of speech, deep structures, transformations or semantics. However, studies focusing on the

comparison of elements like pitch, rhythmic organization and motivic-thematic processes are still

feasible. Researchers should not regard music with any preconceptions that the substance in

music theory are completely paralleled to the concept in linguistic theory, and vice versa.

One of the significant comparison studies between music and language is conducted by

Jackendoff and Lerdahl (1983) that they develop generative theories for musical grammars.

Their works are primarily inspired by Chomsky’s generative theory of language. They make a

parallel between the language and music and proposed the Generative Theory of Tonal



Music(GTTM). The general goal of their works is to make use of finite sets of rules to generate

infinite sets of musical structures (Yan, 1993). Linguistic and musical capacities, as the two

human cognitive abilities, the overlap of them should not be a coincidence. For example,

Butenschon and Borchgrevink (1982) make a claim that prosodic and musical rhythm are

processed by the speech hemisphere and concluded that “There is a close, but complex,

connection between speech function and musical function. Both apparently consist of a multitude

of sub-functions, many of which rely upon the same psychological mechanisms.”

It is a worthy research study on the interface between music and language, then how

might this relationship work in Chinese language and music? In Chinese studies, the earliest

description of the relationship between music and language can be traced back to Shangshu i3

[Book of Documentary], “Poetry expresses the mind, the song is a chanting of its words, the

notes depend upon the mode of chanting, the pitch-pipes harmonize the notes. When the eight

kinds of sounds can be harmonized and not encroach upon each other, Spirits and men will be

brought into harmony(IF 7%, HokE, Ffok, BME, N\FxiE, THEFE, HUA

F1)”. Ancient Chinese people discovers the beauty of music with language. Chinese is a melodic



and tonal language, and because of this peculiarity, Chinese is considered a language with high

musicity. Shijing :F£:[Book of Songs] is first sung instead of recited by ancient people. A

person’s voice is the first and most important instrument. When it comes to Zhou Dynasty,

instruments such as ging Z£(chime stone) and zhong 4i(bell) are created to accompany impirical

music. Until the Warring States Period, there are only five scales, the gong &, shang 7, jue

£4, zhi {8 and yu >}, so there are no half-tones in traditional Chinese music. After contacts with

the West Region, during the Han Dynasty, Zhang Qian 5k #%(B.C164-114) introduces new

western instruments to the Central Plains, and the scales starts to change. The relationship

between music and language was described as, “literature created by music, and music

developed by literature. They have mutual influence.” Unfortunately, because of the loss of

historical documents, even though modern scholars have an idea of the relationship between

music and language, it is impossible to test or track it. The only musical form inherited from the

past time is opera (Zhu,1989).

For tonal languages, to investigate the relationships between language tones and music

melodies is always the focus. As the first linguist who proposed five-scale tonal representation



system, Chao (1956) compares the pitch level in tone, intonation, singsong, chanting, recitative,

tonal composition and atonal composition. He claims that different styles of singing or chanting

forms in Chinese matched with language tones. Tone should be considered as one essential part

of singing, and it is better for composers to involve language tones into their consideration when

composing songs. Therefore, to analyze the music-language relationships in tonal languages, the

following questions need to be answered: 1) Does music completely follow speech-melody in

tonal languages? 2) Is there a clash between melodic patterns based on speech and purely

musical melodic patterns? 3) If there is a clash, what are the reasons behind it? In other words,

what causes such clash, but more importantly, under what circumstances will that clash happen?

4) How are the music/songs understood by listeners if there is a clash between music and

language?

This dissertation aims to explore the tone-tune relationships between music and

language in Shanghai Opera, also known as Huju 37, from different perspectives. Under the

concept of “universal grammar”, previous studies in Chinese language mainly focus on

Cantonese songs/operas and Mandarin pop songs. The findings indicate that the fewer tones a



language has, there tends to be fewer possibilities to link tone and music melody. Chinese

scholars have only studied the Mandarin (4 tones) and Cantonese (7 tones) music, while no

researchers have ever done studies exploring the tone-melody relationship with the Shanghai

dialect (5 tones), which has a moderate tonal system somewhere between Mandarin and

Cantonese. Other studies of language and music tend to understand lyrics through investigating

tone-melody relationships between adjacent words. However, many studies ignore factors, such

as prosodic constituents and rhythm unit in language, which may also provide relevant

information when processing a given speech. In addition, their research methods of studying the

tone-melody match between adjacent words, not the meaningful linguistic units, needs to be

examined further.

1.2 Organization of this dissertation

This dissertation is developed over six chapters: Chapter | is an introduction of the

interface studies on music and language; Chapter Il presents detailed literature reviews on the

studies of tone-tune relationships and rhythmic studies across different languages, the



background of Huju and the linguistic systems of Shanghai dialect ; Chapter 111 introduces the

theory of prosodic studies and its related studies on Shanghai dialect; Chapter IV presents a

quantitative research method of analyzing tone-tune relationships based on prosodic elements;

Chapter V introduces the GTTM and presents an Optimality Theory(OT) analysis on Huju; and

Chapter VI is a conclusive discussion of the innate essence of the tone-tune relationships

between music and language. There are also comments on possible future studies in this area.



Chapter Il Studies on tone-tune relationship and Huju Background

2.1 Studies on Tone-Tune relationship

2.1.1 Definition of melody

To compare the interface between music and language in language, melody is the most

commonly compared element. However, the usage of the word, melody, is not clear in previous

studies. Most scholars prefer to use the word melody when comparing sentence intonation vs.

music pitch and melody, and language tone vs. music melody and pitch. All such studies use the

word melody in certain ways. What is the exact meaning of melody? The answer is hard to

precisely define in both music and linguistics. In A glossary of phonology (Carr, 2008), the

definition of melody is “a term used to identify properties of segments, as opposed to properties

of suprasegmental phenomena. Features, or elements, such as [labial], found in labial sounds such

as [b], [m], and [u], are said to be melodic features,” and for musicians, melody is “a rhythmic

succession of single tones organized as an aesthetic whole in musical composition, producing a

distinct musical phrase or idea, as distinguished from harmony and rhythm;” Both dictionary
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definitions are vague, especially for melody in a linguistics concept. Steele (1779) generally

summarizes it as organized pitch patterns in speech, but it is too broad for a linguistics concept.

For example, an ambulance two-tone pattern siren can also be considered as melody if adopting

their definition. Patel (2008) tries to explain melody in music and speech with the same definition.

He defines melody as “an organized sequence of pitches that conveys a rich variety of information

to a listener” and it is “a constructive process by which the mind conveys a sequence of tones into

a network of meaningful relationship.” To make it simple, melody in speech and music are an

organized sequence of pitches with cognitive processing in mind. In current studies, the use of the

word, melody, is very confused, especially in linguistic studies. Generally, researchers prefer to

use it in reference to three concepts: lexical tone, pitch contour and speech intonation.

Based on my understanding, melody in speech appears to be a narrowed concept compared

with the melody in music. If dismissing the lexical tone, speech melody does not influence the

semantic meaning of individual words no matter if it talks about intonation or pitch contour.

However, music melodies are built around a stable set of pitch intervals. Melodies are aesthetically

potent to music. Therefore, music melodies are the object of music, while speech melodies are a
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function of speech. As Patel said, “if a music melody is a group of tones in love with each other,

then a linguistic melody is a group of tones that work together to get a job done.” The ranges of

melody in music are relatively broader than those in speech. To avoid confusion and to make the

concept clearer, | prefer to use the term tune to represent music melody and the term tone to

represent speech melody, especially referring to lexical tone throughout the rest of the paper.

2.1.2 Studies on Cantonese and Mandarin

Among all the existing tone-tune relationship studies of Chinese language and music, studies

on Cantonese Opera and pop songs are relatively thorough. Those studies suggest that the degree

of conformity between language tone and music tune varies with languages and genres.

2.1.2.1 Chao (1956)

Chao is the first to point out the relationship between the tones of the text syllables and the

tones of melody. He posits a hierarchy of song types in Mandarin: singsong, chanting, recitative,

tonal composition, and atonal composition. Singsong, such as children’s rhymes and vendor’s cries
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have the most correspondence with tone while the atonal compositions, such as contemporary

songs, have the least correspondence between tone and tune.

2.1.2.2 Yung (1983)

There is a correspondence between music and language in Cantonese Opera where speech

tone has a strong influence on the melody when singers give a special semi-improvisational

performance. The singers use the linguistic tones as a guide in music creativity. The linguistic

tones in vocal music play an important role in Cantonese opera, which is unlike other dialectal

regions of China. Similar findings have been found by most scholars who study Cantonese music

and language.

2.1.2.3 Chan (1987)

Chan compares the speech contour and the music melodic contour with the aid of

qualitative transcriptions. She observes that Modern Cantonese songs preserves lexical tones in

relative pitch contours. Tempo is the only reason to affect the tone-melody interface. The non-
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matching occurs on rising tones in faster-paced songs. However, she does not find this true of

Mandarin pop songs.

2.1.2.4 Wong and Dieh (2002)

An experiment on the perception of four Cantonese songs found that the songwriters

abandon the ratio scale of Fo (fundamental frequency) difference while native Cantonese—

speaking listeners still apply an ordinal Fo scale to understand the lyrics when listening to the

music. The correspondence between music and lexical melodies is near 91.81%.

2.1.2.5 Ho (2006)

Ho conducts a tone-tune mapping test of Cantonese songs and compared it to Mandarin and

Thai pop songs. The results indicate that there exists a close tone-tune correspondence in

Cantonese and Thailand songs, but no consistent patterns are found in Mandarin songs. Huang

and Ho (2006) also found that there is a certain correspondence between music and speech tone

intervals. Each type of tonal target transition (e.g. 1-2, 1-3, 1-5, 2-3,2-5, 3-5, and the vice versa)
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has its corresponding optimal melodic intervals when set to music, however, the correspondence

is not definite and can be violated under special context. (See Table 1 and 2)

Table 1. Table of the optimal melodic intervals for the six non-level tonal target transition in

Cantonese (T-T-T)

T-T-T Example Optimal melodic intervals

1-2 puyia Major 2" or Major 3rd 2 or 4 semitones
1-3 T Minor 3" or Perfect 4th 3 or 5 semitones
1-5 JIES Perfect 5" or Major 6th 7 or 9 semitones
2-3 PAAZ Minor 2™ or Minor 3rd 1 or 3 semitones
2-5 =A% Minor 3" or Perfect 4th 3 or 5 semitones
3-5 Evid Major 2" or Major 3 2 or 4 semitones

Table 2. Table of the most natural combinations of two neighboring words and melodic intervals

1 2 3 5
1 | Unison Ascending Ascending Ascending
Major 2 Perfect 4™ or above | Perfect 51" or above
Major 3nd
2 | Descending Unison Ascending Ascending
Major 2 Minor 2" Perfect 4™ or above
Major 3nd Minor 3rd
3 | Descending Descending Unison Ascending
Perfect 41 or above | Minor 2™ Major 2"
Minor 3rd Major 3rd
5 | Descending Descending Descending Unison
Perfect 5" or above | Perfect 41" or above | Major 2"
Major 3rd
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Based on Ho’s optimal mapping between language and musical intervals, Huang proposes

the non-optimal mapping and suggests that it is the rapid tempo that allows the non-optimal

melodic intervals to be mapped to tonal transition.

2.1.2.6 Chow (2012)

This study compares the sung melody with the speech melody in terms of the direction and

magnitude of tonal transition. Although the correspondence between music interval and tonal

transition are crucial to tone perception in sung melody, speech tones can still be perceived

correctly. She hypothesizes that an optimal mapping in the succeeding context can aid non-

optimal mapping in the preceding context, and that such optimal mapping may help the listeners

to understand the lyrics.

2.1.2.7 Schellenberg (2009) and Lau (2010)

Schellenberg finds that Cantonese and Mandarin singers employ different strategies in the

manifestation of tone in singing but these strategies match those used by composers in the two
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languages. For example, Mandarin listener cannot identify individual sung words out of context

but the listeners in Cantonese can use pitch and contour to identify it. A comparison of the

transitions between successive syllables and notes is made. This research method is based on the

idea that word tones are relative, and that the expression of tone in speech is always related with

what came before it and what follows it. This method usually compares an actual spoken phrase

with its sung correspondent. Each transition is categorized as rising, falling or remaining level. A

match happens when the transition from one syllable to the next moved in the same direction as

the transition from the note on which the first syllable is set to the note on which the second

syllable was set. A mismatch is when the transitions go in the opposite direction.

2.1.2.8 Wee (2007)

Wee proposes a head theory and a model of corresponding music melody and linguistic

tones. He believes a syllable was the head of the measure if it is associated with the note that had

the primary accent in the music melody. Based on the definition of headedness, he claims a tone-
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tune correspondence: The tonal integrity of the head syllable must be preserved. Tonal integrity

of a syllable is preserved under the following conditions:

If the notes in the melodic tier associated with that syllable reflects its phonological tone contour,
Or
If tonal contrasts are preserved at the edges in the melody, Or
Under reduplication
The theoretical model is summarized in Figure 1,
Figure 1. Wee’s theoretical model
+¢ Melodic tier

X Y Syllabic tier

T -T Tonal tier

T represents the tone feature associated with syllables X and Y such that one of them is the
head syllable, and — represents the opposite tone feature of t. The tonal and syllabic tiers together

make the lyric structure. ¢ represents the note in the melodic tier, which is associated with the
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syllables, and +¢ represents aggravated ¢. If X is the head of a syllable and t was +H, then the ¢

associated with X cannot be lower than the ¢ associated with Y. In Figure 1, the +¢ means that the

note associated with Y is higher than the one associated with X, and the plus sign means

aggravation. Therefore, Figure 1 is an infeasible representation. The same would be true if Y is

the head syllable. Wee also proposes that headship in music and linguistic is the prominent features

when preserving tonal integrity in music.

There are two major problems with Wee’s studies. First, he analyzes the lyrics word by word,

but ignores the fact that tones may change through different language domains. For example, in

Shanghai dialect, tones change under different language units, such as Prosodic Word (PW)and

Phonological Phrase (PPh), and the prosodic constituent may also lead to listeners’ understanding

of the sentences. Therefore, merely studying the adjacent language tones with its corresponding

music notes is not enough. Second, his theory connects individual word with single musical notes

without notifying how to define the music note if one individual is assigned more than one musical

note. Both situations in the theory will lead to a mismatch in the studies of word and music.
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2.1.2.9 Other researches: Fo comparison

In addition to all the previous research, another group of studies focus on the Fo comparison.

This method looks for absolute representations of tones within the music melody. The researchers

usually divide the range of notes in the song melody into levels as their metric to reflect the tone

system of the language. The tone of each syllable is compared to the Fo of the notes on which it is

set to test if there is a resemblance between the register of the tone and the relative placement of

the musical note in the overall range of the musical melody. For instance, a match happens when

a low tone is set to a note in the lowest portion of the melodic range, whereas a mismatch occurs

when it falls outside the predetermined range. Yung (1983) and Lau (2010) have used this metric

and found that a limited range of notes usually prefer to correlate to a particular tone instead of a

single note, and some overlap may occur.

2.1.3 Important concepts in Chinese operas

Different from the findings of consistent match between tone and tune in Cantonese music

and language, related studies of Mandarin usually have opposite findings.
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Yu (2008) claims that vowels and consonants have small restriction on aria, but the lexical

tone plays a significant role in Chinese operas. The relationship between music aria and lexical

tone focus on the restriction of lexical pitch and melodic contour. In Chinese opera, there are two

common saying about lyrics and melody relations, which are xiangshun #H Jlii(obeying) or

xiangbei FH 1 (disobeying). Xiangshun means that aria and lyrics keep the perfectness of their

own rules and, meanwhile obey each other’s rules. Xiangshun is considered as a beneficial

relation to both sides. When aria and lyrics obey each other, an audience may understand the

lyrics better and make the aria more pleasing to hear. Xiangbei means aria and lyrics are

“harmful” to each other. The rules from one side must be affected by the rules of the other side.

Aria can disobey with lyrics and lyrics can be hurt by the aria. There are three situations under

the xiangbei conditions: 1) the rules of lyrics are damaged by the aria; 2) lyrics sacrifice their

own rules to follow the aria; 3) the aria sacrifices its own rules to follow the lyrics. These three

situations share the same features, and all of them cause the imperfectness of the aesthetic

appreciation of the hearing, so an audience may not appreciate the lyrics or the melody of the

opera. There is a term in singing-song field that is used to describe this xiangbei condition, which
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is called daozi f#|=~. A famous Hong Kong lyricist called James Wong % 75 (1941-2004) once

explained , “if the speech tones of the words cannot be perceived properly and are misheard as

other tones when the text is sung, this is called daozi. For example, if a tone /25/ syllable

/gam25/ 4 (brocade) is heard as /gam33/ %%(forbidden) when sung, it is called daozi.”

To avoid the xiangbei condition, artist prefer to adopt a method called giangcongyuci fi= )

T8 (aria follows the lyrics). It means that an aria should be followed with lyrics. It does not

mean that an aria needed to sacrifice all the rules to perfectly match with lyrics. It should first

keep the regulations of its own rules. It is very flexible and conditional. There are other pitchy

formulas in Chinese opera field, which are huangiangjiuci #5175 (adjust aria to fit lyrics) and

huancijiugiang #ial 51 /i (change lyrics to fit aria). These are common solutions to solve the

xiangbei problem, but they can only be used under the necessary conditions.

According to historical Chinese phonology system, Chinese tones are divided into four

groups, which are level F, rising _I-, falling 2%, and entering A.. Among them, entering tone

is considered to have the strongest restriction on the aria. When an aria is restricted by lexical

tone and will become a fixed sound shape, it is then called giangge [5#%.There are three kinds
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of giangge: 1) ascending 2) descending and 3) level. Ascending giangge is a down to up shape of

melody contour. It is divided into rising giangge! and falling-rising giangge?® Descending

giangge is the up to down shape of melody contour. It has falling giangge® and rising-falling

giangge*. The level giangge® is the level movement of the melody contour.

2.1.4 Studies on other tonal languages

Chapman (2001, 2003) find that tune is created out of tone melody in a special music

genre, Khap-Lam of Laos. Language tones in Atlantic-Congo language families are mostly found

unrelated to tune. Agawu (1988) argues that the melody of Ewe songs is not necessary to

conform to the phonological characteristics of the lyrics to preserve the lexical meaning, which

challenges the previous hypothesis raised by other scholars studying Northern Ewe music.

Dagaare is another African language with a two-tone system. Bodomo and Mora (2000) find

&

1 The shape of rising qiangge is

2 The shape of falling-rising qiangge is M
3 The shape of falling qiangge is A

4 The shape of rising-falling qiangge is** o

5 The shape of level qiangge is
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conflicts between tones and melody in traditional Dagaare folktales since Dagaare is a rather

simple tonal system compared with other five-tone languages. Ward (1932) find that there is

little correspondence between tune and tone in two well-known Fanti songs since tune goes

against the melody of the words. Similar results have been found in studies of various languages

families. Bright (1957) find no relationship between tone and tune through his works on Lushali,

a Tibeto-Burman language. However, Sollic (2010) argues that Bright’s hypothesis is not

convincing because Bright misread Herzog’s (1934) demonstration on Navaho songs that,

although word pitch subordinates the melody, it does not mean they are not related. The tone-

melody is still the fundamental organizing element. Pugh-Kitingan (1981) explores the tone-tune

relationship in the be-te sung genre of Huli, an Afro-Asiatic language. He fines that tune is

largely affected by three tones in Huli, which are a high falling tone, a low rising tone, and a

mid-level tone. Baart (2004) does an analysis on ro, a popular style of song and poetry in

KalamKobhistani, an Indo-European language, and finds that there is not a straightforward

relationship between phonological tones and sung pitches. List (1961) lists a similar Thai song

hierarchy. He finds that children’s recitation and traditional songs are on the top of the list
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(around 80% correspondence in his examples), and pop songs are on the bottom (about 60%).

Rycroft (1980) establishes a hierarchy for Southern African music. The praise poetry and war

chants are at the beginning of the “close correspondence” scale, and the popular songs are at the

end.

Schellenberg (2009) mentions that there is no such song hierarchy in Shona, an Atlantic-

Congo language. The sung melodies are influenced by the spoken melodies to which they

correspond, but there is not a transition-by-transition correspondence. Therefore, Shona does not

treat melodic parallelism the same way that other Atlantic-Congo languages do, such as Hausa,

which was mentioned above. Sollis (2010) studs a music genre called Pikono from Duna

language in the Papuan language family. He finds that a word with a rising tone is often placed

on a descending part of the music melody, which has the effect of preventing the melody from

descending below the tonic.
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Schellenberg (2013) summarizes a cross-cultural languages comparison based on

geographic regions, see Table 3 below.

Table 3. Summary of cross-cultural languages comparison based on geographic regions®

Asia
Language Region Sources
Burmese Burma Williamson (1981)
Cantonese Hong Kong, China Yung (1983,1989), Chan((1987a,

1987b), Wong and Diehl (2002),
Ho(2006), Cheung(2007), Lau(2010),
Zhang (2011, to appear)

Kalam Kobhistani Pakistan Baart (2004)

Lushai(Mizo) India Bright (1957)

Mandarin China Chao (1924,1956), Schneider (1950),
Chan(1987a), Stock (1999), Wee
(2007)

Tai Phake India Morey (2010)

Thai Thailand List (1961), Mendenhall (1975),
Saurman (2006)

Wu-Ming Tai China Mark and Li (1966)

North and South America
Mixtec Mexico Pike (1946)

6 Table 3 shows where the interaction between speaking and singing have been discussed/studied. The second column indicates

the general geographic region where the language is spoken and the third column indicates the sources.




Navaho USA Herzog (1934)

Africa

Anyi C.te d’Ivoire Gibbon et al. (2011)

Dinka South Sudan Ladd and Remijsen (in progress)

Ewe Ghana Schneider(1942),Jones(1959),

Schneider (1961), Agawu (1988, 1995)

Fanti Ghana Ward (1932)

Hausa Nigeria Richards (1972), Leben (1983)

Igho Nigeria Ekueme (1974)

Shona Zimbabwe Schellenberg (2009)

Venda South Africa Blacking (1967)

Xhosa South Africa Starke (1930)

Zulu South Africa Rycroft (1959, 1979)
Austronesia

Duna Pikono Papua New, Guinea Solis (2010)

Several limitations of previous studies are found in Table 3. For example, most of the

studies examined only one language, except Chan (1987), which examined both Mandarin and

Cantonese. Categorizing languages, based on geographic areas, does not reflect the language

features. Therefore, a cross-languages summary, based on the language features, is needed.
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Table 4. The percentage of correspondence of tone-tune relationship across languages
(Schellenberg 2013)

Percentage correspondence between speech melody and

sung melody
<> :

80% I I I
0%’2} Q N

70%
60%
50%
40%
30%
20%
10%
0%
N Vv > > > »>
R I &o&% o @&
2 3

BEwel BEwe2 BHausa BXhosa BShona BZulu ITh%)i ICa&\%onese B Wu-Ming Tai @Kalami

100%
90%

&

Schellenberg (2003) provides a table of the percentage of correspondence for nine different

languages from eleven studies for which statistical results were either given or calculable. The

different colors in Table 4 represent general geographical regions: Black is used for languages

from Africa; Grey for languages from eastern Asia and blue for India. The range of correspondence

was extremely wide: from 48% for Kalami to 92% for both Cantonese and Zulu. In all cases, this

is well above the 33.3% chance but the range suggests that language is not driving the composition

of songs in all tonal languages.

To further analyze for a better understanding of cross-cultural studies, Table 5 presents a

summary of the studies above, from another perspective.
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Langua | Afro- Atlantic-Congo Sino-Tibeto Thai- Indo-

ge Asiantic Kadi European

Family

Langua [Ha |H |Fa | E | KalamKo | Sho | Mand | Canto | Lus | Th | L | KalamKo

ge usa |uli | nti | w | histani na | arin nese | hai |ai |ao | histani
e

# of 5 ? 1? 3 |5 2 4 7 8 5 |6 |5

tones

Tone>7 | X X X | X

Tune

Tone X | X | X | X X X X | X | X

#Tune

Tone~T | X X X X X

une

Table 5 summarizes the languages and their tone-tune relationships based on the above

literature reviews. As seen from the table, most Indo-European and Atlantic-Congo languages do

not show any relationship between tone and tune, except Shona. There are differences among

Sino-Tibeto, Afro-Asiatic and Thai-Kadi languages. Most of the differences seem to show that

tones in the languages are affected by the melodic tunes. Although there is not a one-to-one

7 Tone>Tune means tone and tune are matched with each other; Tone #Tune means tone and tune are not match with each other;
Tune~Tone means tone and tune are partially matched in certain aspects
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correspondence between tone and tune, certain patterns within these two important elements are

related in speech and melody.

Under the Sino-Tibeto language family, the tone-tune relationships within Mandarin and

Cantonese are worth noting. Most of the studies on Mandarin sung text tend to argue for the lack

of any correspondence between tone and tune, while studies on Cantonese present an opposite

argument that linguistic tone and music tune do have a close relationship. The difference

between these two perspectives may be due to the different tonal systems. Mandarin has four

tones, while Cantonese has a rich tonal system of seven. There is a tendency that the fewer tones

a language has, the smaller the probability of a link between tone and tune. Chinese scholars

have only studied the Mandarin and Cantonese music, while no research has ever been done to

explore the tone-tune relationships of the Shanghai dialect, which has a moderate tonal system

somewhere between Mandarin and Cantonese. In addition, the Shanghai dialect tonal system has

been reduced to an accentual system, and tonal characteristics determine the location of the

accentual prominence.
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2.2 Background of Huju

2.2.1 Development of Huju

Huju, known as Shanghai Opera, has a history of 220 years. It was popular in the Yangtze

River delta (Eastern China). The rise of Huju starts with a form of folk entertainment, which

occurs at ritual or religious occasions in rural areas, during the eighteenth century. In the late

nineteenth century, the rural opera troupes migrate to Shanghai, and the folk-song melodies are

combined with local ballad and were also influenced by other Chinese opera performance. From

the period of 1940s to 1980s, an increasing formalization of the tradition of Huju starts. Simply

speaking, the development of Huju can be seen as changing from local folk-song performance to

ballad singing and then opera. Stock (2003) concludes the development of the Huju as shown in

the Figure 2.



Figure 2. Historical development of Huju (Stock 2003)

professional performances,
- R A

According to You (2006), the rise of Huju starts with folk songs. During the eighteenth

century, folk songs take two forms in eastern China. Manual laborers sing to maintain rhythm

and synchronization, and teams of good singers are hired by local landowners to provide music

accompaniment during the arduous tasks of rice planting and weeding. Other work songs are

performed more casually between different individuals or groups or by traveling boatmen.

Peasant singers in this region also form small part-time troupes to supplement their agricultural

income, performing on temporary stages at fairs, rites, and festivals, and use popular folk songs

as their melodic material. The majority of these musicians leave their homes only when the

agricultural calendar permitted or when hardship dictated. In times of famine, they take part in

31
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begging expeditions, adding variety to their acts with such entertainments as lion dances and

Huaguxi {£55#¥k, or flower drum song-and-dance skits. The singing style of Huaguxi is based

on Dongxiang diao 7< 2 iJ#2or Dongxiang shange %< < 1] K.

When the Huaguxi performers switches from rural street performance to urban tea-

house performance, they adopts the seated performance of Tanhuan %, and later this develops

to huangguxi-bendi tanhuang style. Tanhuang is originally a kind of ballad singing genre in

Suzhou, which is also known as Sutan 7. The specific origin of this term is unclear, but such

ballad singing style is applied to a variety of music genres. Xu Ke defines Tanghuang as “a kind

of tanchang [ballad-singing]. Five to six, or seven to eight performers gather together and take

the role of sheng, dan, jing and chou. They do not wear makeup, and dress plainly, sitting

together in a circle to sing seven-character lines with xianzi, pipa, hugin and guban. Speech and

song are combined with humorous banters.” Like folk-song styles, Tanghuang still adopts the

basic type that two-line music couplets are repeated in varied forms. The melodic outline and the

8 There are several features of Dongxiang diao %< 2 1§. For example, a piece of short song usually has two melodic phrases.
Generally, there is a decent five pentatonic(7% #1.3%) steps from high F(#{i) sharp(F¥) down to the note A or a five-step descent

steps from high E(F1) down to F sharp. The melisma occurs at the end of a phrase, and it usually has a falling pattern.
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cadence structure are similar to folk songs, with an overall falling contour pattern. The texts

changes to seven-syllable units. The difference is that it introduces more heterophonic

instrumental lines. Also, there are two forms of the same melody in Tanhuang music instead of

one form compared with folk song.

In 1920, Shao Wenbin B[ 3 7%(1883-1933) officially changs the name of Shanghai

Opera to Shenqu Hi{ffi. During the Shenqu period, a more modern style of performance has been

introduced. The directors and performers from Wenmingxi “CHH %k (a western-style drama in

Chinese language) and filmdom plays starts to participate in the making of Shenqu. They even

recompose Shakespeare's theatres, such as Hamlet and Romeo and Juliet. The development of

broadcasting during the 1930s also enrich the performance styles of Shenqu that more melisma

are introduced into the music sentences, and the rhythm of the whole piece have become faster.

Shenqu gradually changs from a singing performance to a theatre-like art performance. In 1941,

with the foundation of Shanghai Huju Institute, Shenqu officially changed the name to Huju.
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Huju is recognized as a young opera compared with other Chinese regional operas. The

format of the modern Shanghai opera is very closed to western drama and not fully formatted

like Beijing Opera.

2.2.2 Creative process of Huju

The creative process of Huju is quite different from that of Western operas. Like many

other regional operas in China, the music of all operas was drawn from a common pool of pre-

existing material, which is different from Western opera in that the opera is written by a

composer. As Figure 2 indicated, Huju is more or less a descendant of folk song. The past

singers knew numerous short tunes and were adept at fitting texts to the songs melodic outlines,

and these are recycled in varied forms. Zhao Yunming (1916-96) describes how he was trained:

“Performing old dramas was difficult....... since there were no scripts and your teacher did not

teach you, you had to rely entirely on yourself....... Although there were no scripts for old

dramas, when all is said and done, there were pre-existing songs and speeches which provided

some material to fumble around with while learning.”
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For Contemporary Huju stars, such as Mao Shanyu (b. 1962) and Sun Xuchun (b. 1960),

most can read scripts and music notation, but they cannot create melodies from a simple idea.

Elderly performers—such as Wang Pansheng and Yang Feifei (both b. 1923)—may be among

the last to originate recognized schools of performance, and the last able to create new scenes

during their performance in the traditional manner (Stock 2003). Because the recruitment of

specialist composers, librettists, and directors who are trained in specialist colleges and

conservatories, there has been a decline in the improvisatory skills of the singers themselves.

2.2.3 Aria Types in Huju

There are three major aria singing types in Huju: 1) changgiang :Ji#, 2) huang giang % iz

and 3) xiaodiao /|\iff. There are different kinds of ban #jz with various changes in rhythm,

speed, and melody under each aria type.



36

2.2.3.1 Changgiang chang ban K-z H

The principal melodic theme in traditional Huju is changgiangchangban K&K Al It is

considered as the fundamental melodic core of the traditional Shanghai opera tradition. It is like

xipi P4 )7 or erhuang 7, an aria type or tune family of Beijing opera. It is based on the local

tune of dongxiang diao, and further developed through huagu xi. The concept of changgiang -

J is from the phrase in Shijing [Book of Songs], & 2/~ HEm > WA A Lok i (if

words are not sufficient, sighing can be better; if sighing is not sufficient, songs can be better).

Zhuang (2006) mentions that “changqgiang is closed enough to reciting, and it is similar to

Shanghai dialect speaking”. Changgiang changban is normally in quadruple meter.

In Huju, the opening phrase is referred to as a gigiang #t /I, literally “rising tune”. Qigiang

phrase usually starts with the high point note of the whole phrase. It normally starts and ends on

a strong beat. The next central segment is pinggiang ~J-f%, literally ‘level tune’. Pingqing is less

melodic than gigiang in a single syllable, and the adjacent musical sentences are more compact.

The performers need to communicate the song text as clearly as possible for pinggiang. The

standard expectation of gigiang is that it starts on a weak beat and ends on a strong beat as well.
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The pinggiang section can be of any length. The final completed section is called luogiang 7% %,

‘falling tune.” It usually had stronger emotion than pingiang.

The ban styles under changgiangchangban included changgiangzhongban & H1#z,

manzhongban {& 14, manban {4, jinzhongban £ 4, jinban 4, fuziban 1 ,

sanban #{(#x, kuaibanmanchang {Jt#¢ 1% g, jindamanchang L4 1E, sanjiaoban =k,

lianzhusanjiaoban ¥k = fi#z, kuailiushui HujisK, shiziban =24 and fanshiziban 5z 15~#.

2.2.3.2 Tangiang i s

Tangiang is developed during the Tanhuang period. Tangiang borrows the giang

from other operas, such as Suju(Sutan), Xiju #;J&] and also Beijing Opera. For example, the

most famous tangiang is called yinyangxue A EHIf, a duet sung by male and female, which

originally is from Taipin diao K- from Sutan. It also has gigiang, pinggiang and luogiang.

Both the male’s and female’s qiqiang fall to the sixth degree on the scale. Male pinggiang falls to

the first degree, and the female pingiang falls to the fifth degree. There are commonly seven

syllables in one text unit with an overall falling contour pattern. Generally speaking, tangiang

borrows aria singing styles from other regional operas and merges it with traditional
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changgiangchangban. It includs more instrumental accompaniments and more melodic varieties

with each syllable.

The famous giangtan includes yinyanxue FHPHIfl, yangxue [H If, fanyinyangxue Sz FHFH

1f1, liushuiban 77K, xiugiang Z5 iz, mihundiao 28 1%, wangwangdiao 771, and daluban

PN

2.2.3.3 Xiaodiao /)M

Xiaodiao is considered more urbanized compared with changgiang and tangiang.

Zhang’s (2006) famous quote is that changgiang originated from folk songs in rural places, and

xiaodiao originated from ballads in urbanized villages. The significant difference between

xiaodiao and changgiang is that the xiaodiao melody is more emotional while changgiang

melody is more narrative. There are more chenzi %} (lining word) and melisma in the middle of

the musical sentences as well as more interludes between sections. Structurally, xiaodiao has

four parts instead of three, which are qi jc, cheng 7%, zhuan %%, and he 4.
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You (2006) concluded that there are five tones in Huju, see Table 6:

Tone Type
Yinpin -~}
Yinqu FHZ:
Yangqu fHZ%
Yingru FHA
Yangru fHA

Table 6. Five tones in Huju

Pitch Level
53
34
23
55
12

Compared it with five tones in Shanghai dialect,

Tone Types
Yinpin fHF
Yinqu fHZ:
Yangqu fHZ:
Yinru fH
Yangru fHA

Examples

I oy ) o Oy

Table 7. Five tones in Shanghai dialect

Pitch Level

53

34
13
5

12

Citation Tone
HL

MH
LM
Hq
LMq

Base Tone
HL

MH
LH
MH
LH

The only differences found between tones in Huju and tones in Shanghai dialect are the

yangqu and yinru tones. However, such differences are very minor, so | will disregard it in the

following analysis.
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According to You (2006), there are 28 initials and 41 vowels in Huju based on the

pronunciation of Wang Zhiliang, the director of Shanghai Huju Institution (See Table 8 and 9).

Table 8. Huju Initials

(P14 551 [P"] 1 [b]f#E | [m]I]&) [fkse | [VIERS
[t]3] [tk [dl3)<F | [nIRERS [Tk
[tsThs | [’k [STHU [Z] A\t
[l | [t [eltkzk | InlZ™ [z]555E | [dz]ift
[K] 5% LSIPf [o] BE%% | [p]a [t | [R1403E
CIEZES

Table 9. Huju Vowels
L% [i1554H [u] e [yl it
[A]R#E [IA] 2L &Y [UA] %
B jfakzs BES
[o]ctk
[yu] . [y ik
[E]fE ik [UETH: 5%
[2] el [ug] XK VAENE]
[a] =5
[a] FEfn [ia] & [ua]t
[on]iR [in] Sk [uon] =i [yn] = ##




41

[on]£L%5 [ion] 55 fiy

A E [iA?] 72} [uA?]E3E

[o?]dE 4% [i0?] A&

[0?]7% i

[i?]42%) [yi?] 7 4k
[o?] i

[io?] &k

[or] H/K [m] 45 [n] [ [n]fa 1

One difference between the Huju and Shanghai dialects is that Huju still retains the features

of dental and palatalized sounds. You (2006) pointed out two trends in Huju: 1) the voiced

sounds change into voiceless sounds entirely through switching from high tone to low tone. This

situation happens on the infrequent literary words. 2) The voiced sounds are not stable,

especially for the voiced consonants. The acoustic feeling for the voiced sounds are between

voiced and voiceless. Another important point of Huju was that there are more literary words

than those in Shanghai dialects.

To explore the scientific nature of the sounds in Huju, You (2006) compared the Fo of

the narrative line and singing line.
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Figure 3. Fo Comparison between speech and singing line in Huju (Y ou 2006)

As seen from Figure 3, the tone and pitch contours are related to each other in certain

areas. They are neither entirely matched with each other nor discrete. This picture vividly

demonstrates the relationship between tone and tune with the help of Praat software. Chao

(1956) advocates that composers should create songs based on tones. The even tones in past time
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are equal to yinping tones in Mandarin. Yangping tones are mid-high or low, but the phonemes

are even, and the lengths of the sounds are middle or long. Even tones are better matched with

words of long and low sounds, while oblique tones are better matched with words of short and

high tones. Xu (2006) makes an analysis of the tones of old Huju and new Huju. The piece,

Lalitou #i#] L (Bald head), as an example, keeps the tone-sandhi of old Shanghai dialect. Other

examples are,

(1) ABZE 23+53
—7% 44+53
[F 7 23+55
W 23+44+55

One may speculate that the yinshang tones existed in ancient times, while at the same

time, it keeps the yangping tones. But a large amount of yangping tones are now merged

into yangshang and yangru tones. Therefore, the tone-sandhi phenomenon in many disyllabic

words, beginning with yangping tones, becomes 23+44, and at the same time, the disyllabic

words beginning with non-yangping tones are merged into the disyllabic words ending

with yangping tones. For example, chiba 722, the original tone level is 44+44, but in the old

Shanghai Huju, it becomes 44+53, a falling trend. Therefore, words with low-level tones are not
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stable at that time, and they are merged into yangshang or yangru. Xu finds that the tones in

Laolali ZJ#if#] are matched with the tone-sandhi phenomenon of old Shanghai dialect, and this

indicates that the early Huju is very narrative. In reference to Huju collections in the 1940s, the

tone-sandhi phenomenon begun to change. For example, there are 4.13% old Shanghai dialect

tone-sandhi in ZhichaoDuxin 7 132{5 (Zhichao reads letter), where most of the low-level tones

were merged into low-falling tones. The collections in 1950s, such as Jinu Lei % % JH(Lady’s

tear) and JimaoFeishangTian 3 & _I-“K(Chicken feather fly into sky), share the same tone-

sandhi features of New Shanghai dialect. For the new collections, such as Leiyu &5

(Thunderstorm), all follow the tone-sandhi rules of Shanghai dialect with slight differences on

single word pronunciation. Therefore, this paper will adopt the tone-sandhi rule of New

Shanghai dialect for the following analysis.

2.3 Basics of Tone-sandhi rules in Shanghai Dialect

There are two types of tone-sandhi in Shanghai dialect: 1) Guang-yong shi bian-diao /"~ ]

4% % (Tone-sandhi in broad used form), and 2) Zhai-yong shi bian-diao %= ;2% & (Tone-
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sandhi in narrow used form ) (Zhang, 2017). No matter what kinds of tone-sandhi rules are used,
all but the leftmost morpheme lose their underlying base tones. These base tones are associated
in a one-to-one fashion, from left to right, across the entire tone-sandhi domain (Sherard 1972;
Yip 1980; Zee & Maddieson 1980; Wright 1983; T.Shen 1985; Selkirk & Shen 1990; Duanmu
1992). Therefore, | will adopt the idea that Shanghai dialect has only three base tones and their
corresponding relationships to citation are listed below.

The process of tone sandhi change in Shanghai dialect can be concluded as follow in (2),
(2) a. Tone deletion: In each TS domain, delete all underlying tones, except an initial syllable

b. Associate convention: associate tones to syllables one to one from left to left

C. Default tone: assign default tone L to the remaining syllables.

An example of TS rule application is provided below in (3),

(3) ES % = 1

5] lu 3 ho
a. Underlying form ?d\H A—( /\H A
5] lu 3 ho
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b. Tone deleting M H
) lu I ho

C. Association line deleting I\/ H

) lu le ho
d. Association convention M H

5] lu le ho

e. Assign default tone M H L L

5] lu 3 ho
f. Surface form M H L L

As for TS-Z, the last syllable keeps its underlying tone, but the preceding syllables drop

the latter half of base tones, and the original contour tones changes into a level tone. Shanghai

dialect is known for word-tone sensitive language; therefore, all the lexical items undergo tone-

sandhi change. In the rest of analysis in this dissertation, | will adopt the TS rules stated above,

and Table 8 is a summary of tone-sandhi change in a word

Table 10: Summary of Tone-sandhi change in a word

Type Base Tone | Disyllabic Trisyllabic Quadrisyllabic

Ying Ping HL H+L H+L+L H+L+L+L
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Ying Qu MH M+H M+H+L M+H+L+L
Yang Qu LH L+H L+H+L L+H+L+L
Ying Ru MH M+H M+H+L M+H+L+L
Yang Ru LH L+H L+H+L L+H+L+L

2.4. Summary and Reflection

This chapter first summarizes the studies on tone-tune relationship in Cantonese and

Mandarin and provides a detailed cross-cultural language comparison based on different

language features.

The past research methods can be categorized as one of the following three types: 1) from

native speakers’ comparison, 2) Fo (pitch) comparison between sung and speech melody and 3)

contour or shape comparison. As for the third group of studies, the researchers compare the

contour changes between successive syllables and successive music notes or compare the

musical intervals with language pitches. Their theoretical foundation derives from a

psycholinguistic perspective that the expression of tone in speech is always in relation to what
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came before and what comes after it. (Schellenberg 2009, 2010). However, Nespor and VVoger

(2007), as linguists, proposes that it is the prosodic rather than syntactic structures that account

for the ability of listeners to understand the ambiguous sentences. Therefore, an analysis from a

linguistic perspective, in this area, is needed. In Chapter 1V, | will analyze the tone-tune

relationship in Huju based on the concept of prosodic domains. In addition, the reason | choose

Huju or Shanghai dialect as the research subject is that where there are fewer tones in a language,

there are also smaller probabilities of a link between tone and tune.

Chapter Il also introduced the background of Huju, including its historical development,

creative process and aria types. A summary of the phonology system of Huju and Shanghai

dialect, and basic tone-sandhi rule change in Shanghai dialect was also provided.
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Chapter I11. Prosodic Studies in Shanghai Dialect

3.1 Prosodic Phonology Studies

As mentioned in the previous chapter that a linguistic analysis on tone-tune relationship

based on prosodic domains need to be conducted, this chapter will focus on the introduction of

the major tenets in prosodic theory, especially related to Shanghai dialect, and several

outstanding issues discussed in this area.

3.1.1 Selkirk’s studies

Prosodic phonology is considered as the representative theory of the interface studies

between phonology and other linguistic components, such as syntax, semantics etc. Selkirk

(1978) developes the first model of prosodic phonology, which is a six-layer prosodic hierarchy

(Figure 4)
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Figure 4. Prosodic hierarchy (Selkirk)

Utterance, Utt

Intonational Phrase, IP

Prosodic Phrase, PPh

Prosodic rhrase, PW

Foot, Ft

Syllable, Syl

She later on abandons this hierarchy and proposes a new version under the influence of
Prince (1983)’s grid-only approach. The famous Strict Layer Hypothesis (SLH) (to be discussed
in more detail in section 3.1.4) is also proposed during this time period.

Two years after Selkirk (1986)’s new proposal on prosodic hierarchy, she claims that
prosodic constituency and the metrical grid can exist peacefully; that the metrical grid is defined
not by syntactic domains but by the prosodic structures. She also argues for a single-edge-based
approach that the relation between syntactic structure and prosodic structure is defined in terms
of the edges of syntactic constituents (Selkirk 1986). According to Selkirk and Shen (1990), the

prosodic structure assigned to a sentence in Shanghai dialect is the minimal structure consistent
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with the well-formedness constraint and the mapping rules. For any level of prosodic structure,

only the bracketing of the sentence into constituents of one particular X-bar type is relevant and

precisely only at the left or right edge of such a constituent. E.g.

(4) C™ {Right/Letft; X™},  X™is a category type in the X-bar hierarchy

In Shanghai dialect, Selkirk and Shen argues that the left edge of a syntactic word belonged

to the categories, noun, verb, or adjective (=a “lexical item”) always coincide with the edge of a

prosodic word, so the syntax-phonology mapping rule in Shanghai dialect is listed in (5),

(5) Prosodic Word: {Left, Lex’}, where Lex? stands for word belonging to the lexical categories

N, V, A

A Prosodic Word will extend from the left edge of one lexical item to the left edge of the

next, incorporating the function word that lie between. The example is adopted from Zhang

(2017)

(6) fpome o F

kx 0o fl Sy
dog bite he hand
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“The dog bit his hand”
BT MH LH LHMH
TS MH# L=H# MH

In example 6, kx ‘dog’ o ‘bit’ sy ‘hand’ are lexical words, Al ‘he’ is a function word.

According to the edge principle, there are three Prosodic Word kx, no and sx. il is an immediate

constituents(IC). Although Al c-command sxfil does not form a TS domain with s, but with no,

the PW on the left. Therefore, Selkirk and Shen claim that the ascertaining of a phonological

domain is not sensitive to syntactic structure but to the edge of X° or X™ax,

After the advent of Optimality Theory (OT), Selkirk (1996) adopts its framework of ranked

constraint-based rules. Selkirk (1996) proposes four general constraints entailed by the Strict

Layer Hypothesis in OT. A discussion about the OT analysis of the Huju will be provided in the

Chapter V.

3.1.2 Nespor and Vogel’s Studies

Nespor & Vogel’s (1986) book is another authoritative work in prosodic phonology. In this

book, Nespor & VVogel proposes their prosodic constituency hierarchy: the syllable, the foot, the
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phonological word, the clitic group, the phonological phrase, the intonational phrase, and the
phonological utterance.
Figure 5. Prosodic hierarchy (Nespor & VVogel)

Utt/o (Utterance)

N

IPh/h  (IPhh) (Intonational Phrase)

N

PPh/p (PPh/p) (Phonological Phrase)
//“\.\ N
CG (CG) (Clitic Group)
A
PWao (PWo) (Prosodic Word)
N
L (Z) (Foot)
N
C (o) (Syllable)
N
2 (1) (Mora)

Different from the Edge Approach proposed by Selkirk, the Relation-Based Approach

(RBA) proposed in this book refers to X-bar notions of phrase structure, such as head-

complement, modifier-head, and specifier-head relations, as well as syntactic branching.

3.1.3 Duanmu’s theory

The metrical theory was originally developed as the theory of stress. Halle and Vergnaud

(1987) proposes that the stress system of a language is determined by a set of parameters, and the
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stress assignment may be sensitive both to phonological entities and the syntactic entities. Chen

(1979, 1980, 1984, 2000) and Wright (1983) first apply the metrical approach to Chinese

phonology, and then followed by Duanmu (1991, 1992, 2007). He argues that standard Mandarin

has word stress. When a heavy syllable is followed by a light syllable, the heavy syllable has

stress while the light syllable does not, for example, maa-mal ‘mother.’

(7) The weight-to-stress principle:

If a syllable is heavy, then it is stressed.

He also proposes the non-head stress rule(NHS), for assigning compounding and phrasal

stress,
For example,
(8)
Xn+l
Y is the non-head and X" is the head,
/\ Y . t.
=any projection
Y 0 Y proj

In the syntactic structure [Y XP] (or [XP X]), where X is the syntactic head and XP the

syntactic non-head, XP should be stressed. In addition to it, he also proposes an alternative

analysis with the notion of the metrical foot that starts with a stressed syllable followed by an
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unstressed one. He suggests that the third tone-sandhi obligatorily applied over two syllables that

belong to the same immediate syntactic constituent, do not belong to separated full feet

(containing two or more syllables), and optionally applies over two syllables that belong to two

full feet.

Zhang (2017) finds the counterevidence from Shanghai dialect as well as other Wu

dialects for Duanmu’s metrical theory, which will be introduced in the section 3.2.

3.1.4 Strict Layer hypothesis

The only well-formedness condition on prosodic constituency is the Strict Layer

Hypothesis (SLH) proposed by Selkirk (1984,1986), Nespor and VVogel (1986) and Hayes

(1989). It generally assums that a prosodic unit of a given level n immediately dominated the

unit of the lower level n-1, and is exhaustively contained in a constituent of the immediately

higher level n+1.

(9) Strict Layer Hypothesis



a. A given nonterminal unit of the prosodic hierarchy, XP is composed of one or more

units of the unit of the immediately lower categoryXP-

b. A unit of a given level of the hierarchy is exhaustively contained in the superordinate

unit of which it is a part,

Figure 6. Strict layer hypothesis hierarchy

As shown in the above typical hierarchy, a unit at any given level can never be

composed of anything but the unit at the next lower level, therefore, the recursive prosodic

structure does not occur. For example, a prosodic word can only contain foot, and may not

contain prosodic word or clitic group or phonological phrase.
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Later on, within the OT framework, Selkirk (1996) proposes four general constraints for

Strict Layer Hypothesis (Hereafter SLH)

(10)  Strict layer hypothesis in OT (where C" = some prosodic category)

a. Layeredness: no C' dominates a Cl, iff j>I (e.g. no ¢ dominates a X)

b. Headedness: any C' must dominate a CI"}(e.g. a @ must dominate a X)

c. Exhaustivity: no C' dominates CJ, iff j<i-1(e.g.no ® immediately dominates a c)

d. Non-recursivity: no C' dominates Cl, iff j=i (e.g. no X dominates a X)

There are many constraints for different types of prosodic units. For example, BinMin (¢,

o) requires that a phonological phrase contains at least two prosodic words, while BinMax (¢, ®)

demands that a phonological phrase can be formed by only two prosodic words.

Selkirk holds that the constraints of Layeredness and Headness are inviolable and should

not be dominated in the constraint ranking universally, while the Exhaustivity and non-

recursivity are not observed by all languages. SLH is a well-formedness condition on prosodic

constituency, it may not be the universal principle that some languages. For example, the
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prosodic recursivity is allowed in Mandarin Chinese and Shanghai dialect, (Ladd 1986,1990;

Hyman et al. 1987; Odden 1987; and others).

3.2 Zhang (2017)

As mentioned before, SLH might not be the universal principle for all the languages. Zhang
(2017) proposes a trisected model for prosodic hierarchy.

Figure 7. Prosodic hierarchy (Zhang)

Utterance{LItt), w
Mscourse/focus-based hierarchy

[ntonation Phrase{[PFh), t

Prosodic Phrase [PPh) |, o

Morphosyntax-based hicrarchy

Clitic Group

Prosodic Word [PW) |, w

Rhythm-based hierarchy
Svllable{S¥l], o

hora,
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In addition, he suggests that SLH is not applicable in all languages and the prosodic

recursion is allowed. A prosodic hierarchy, which entails four possible types of organization of

prosodic constituents in Mandarin Chinese is proposed. Level-skipping or the violation of

exhaustivity is allowed.

A supplementary principle of the SLH is therefore suggested by Zhang (2017),

(11) Stipulation of prosodic recursivity

Prosodic recursivity is prohibited between the units of different hierarchies (language

universal), but optionally in the units of the same hierarchy (language specific)

As for Shanghai dialect, according to Zhang, regardless of its internal structure, it must

undergo tone sandhi since Shanghai dialect is a word-tone-sensitive language. But the case will

become more complicated when they involve function words. In contrast to the lexical items, not

all the function words will form a TS domain with the lexical item to its left. Zhang proposes that

the TS condition in Shanghai dialect is that,

(12) The TS rule is applied if the adjunct is c-command by its head
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Zhang mentions that different dialects in Chinese need different parameters for setting
values, which include functional relations (argument/adjunct dichotomy), left/right branching,

immediate constituency, c/m-command, directionality, adjacency, syntactic units, and syntactic

categories.

For Shanghai dialect, adjunct, c-command, and syntactic units are the major parameter, and

there are at least three prosodic domains: @, CG (clitic group), and ¢. The parameter set is given

below

(13) A. Domain: ®

Parameter: c-command; adjunct

[

Function: insert

Target condition: lexical word

B. Domain: CG
Parameter: c-command,; right edge of XP

__%

Function: insert
Target condition: lexical syllable; functional word

C. Domain: ¢
Parameter: c-command; argument

€9

Function: insert
Target condition: lexical word
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Therefore, all languages should possess the mapping relationship as well as the

morphosyntax-based prosodic hierarchy. The syntactic conditions needed by each of the prosodic

domains are varied within different languages.

In addition, Zhang provides a clear definition of each unit in the hierarchy and clarifies the

concepts. | will mainly adopt the following concept in the analysis for next chapter.

Syllable is the minimal structural unit that can be identified naturally in speech and forms a

foot within words in some stressed languages.

Foot(Ft): Whether foot as a prosodic unit exists in a language or not is determined by the
existence of metrical binary contrast. Foot is not a prosodic unit, because foot and prosodic word
are two different units in a prosodic hierarchy. A prosodic word is the minimal prosodic unit that

is higher than foot in prosodic hierarchy and directly dominates foot.

Clitic group(CG) is the prosodic unit located between a prosodic word and a prosodic phrase

in prosodic hierarchy. It is formed by a clitic element plus the lexical hood, which is its host.

Phonological Phrase(PPh) is a unit higher than prosodic word or clitic group in the prosodic
hierarchy and consists of one or more prosodic words or clitic groups. The PPh is a phonological
unit that is established on the basis of mapping rules that make reference to syntactic concepts
and includes all the constituents from prosodic words up to syntactic phrase. PPh across

languages have demonstrated a great similarity.

Intonation phrase(IP) constitute the domain of a coherent intonational contour.
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3.3 Summary and Reflection

Section 3.1 presents a general review on the representative theory of prosodic phonology,

including Selkirk, Nespor and Vogel, Duanmu and Zhang’s model. There are two major

problems that prosodic phonology is concerned with. One is the set of the prosodic categories

and the second is the hierarchical nature of prosodic domains. The earliest Selkirk’s model

divides the prosodic constituency into six levels, which is syllable, foot, phonological word,

phonological phrase, intonational phrase and utterance. Hayes, Nespor & Vogel inserts the

prosodic constitutes, Clitic group between the phonological word and phonological phrase and

Zec (1988) proposes another domain, the mora, which is located as the lowest constituent.

Section 3.2 introduced Zhang (2017)’s trisected prosodic hierarchy model, in which he

divides the hierarchy into three parts, which are rhythm-based, morphosyntax-based and

discourse/focus-based hierarchy. The inventory of prosodic constituents and the definition of

prosodic domain in languages might be different. Zhang argues that there is no foot in Mandarin

Chinese since there is no metrical binary contrast. The following is the possible prosodic

hierarchy in Mandarin.



63

Similarly, although SLH is the only well-formedness condition in the original model of

prosodic phonology, evidence and criticism have challenged that it is not a universal rule. The

violation of Exhaustivity, Nonrecursivity and Layeredness have been widely found across

languages, especially in Chinese dialect. Zhang (1992, 2017) suggests that the prosodic

recursivity actually reflects syntactic recursivity, and thus only occurs between prosodic

constituents in the morph-syntax-based hierarchy. Therefore, SLH may happen on a language-

specific basis.

As mentioned in Chapter I, section 2.3, Shanghai dialect is a word-tone sensitive

language, and all the lexical items undergo tone-sandhi change. The account of the phonological

system of the Shanghai dialect developed in this dissertation will be based on the framework of

the aforementioned prosodic phonology theory. The following hierarchy is the tentative prosodic

hierarchy | will adopt in the following analysis.

Since Mandarin Chinese is not a quantity-sensitive language (Chan 1985, Zhang 2014,

2017, among others), and the mora plays no important role in applying any phonological rules,

the mora level will not be discussed. In brief, the level of Clitic Group is explicit and the level of
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Foot is implicit in Chinese language as well as in Shanghai dialect, therefore, the commonly used

prosodic hierarchy is concluded as the following graph:

Figure 8. Prosodic hierarchy in Mandarin Chinese

Utterance
&
Intonational Phrase
F
Syllable Phonological Phrase Phonological Phrase Prosodic Word
F 1 3 L F 1
Mora Chitic Group Prosodic Word Syllable
& 1 F 3
Prosodic Word Syllable Mora
Syllable Mora
&
Mora

As for SLH, Zhang proposes that prosodic recursivity is prohibited between the units of
different hierarchies (language universal), but optionally in the units of the same hierarchy
(language specific), therefore, the violation of constraints of Exhaustivity, Nonrecursivity, and
Layeredness may all be allowed in the Shanghai dialect in my analysis. In other words, PW+PW

can be dominated by another PW’, CG+CG can be dominated another CG’, however, PPh+PPh
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cannot be dominated by PPh’, instead it must be dominated by its higher level IP, because IP and
PPh belong to different hierarchies. Therefore, the following two layers are acceptable in my
analysis,
(14)
P cG’

VA M

PwW PW PW G G cG
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Chapter IV: Quantitative Analysis of Huju

4.1 Research Question

Different research methods to quantify the correspondence, such as native speaker

observation, note shape/tone shape comparison, Fo(pitch) comparison and contour comparison

have been introduced in Chapter Il. Most previous research focused on the relationship between

two adjacent syllables or the adjacent words with its related musical notes. For example, Sun

(1998) claims that the music pitch of two adjacent Mandarin syllables should follow the principle

that Ying Ping (55)> Qu (51)> Yang Ping (35)> Shang(214) , so the listeners can understand the

lyrics. Their core idea is based on the fact that “the expression of tone in speech is always in

relations to what came before and what comes after it” (Wee 2007). However, merely comparing

the adjacent syllables as the unit may lead to problems. It is very easy to find the

counterevidence even in Mandarin songs. For example, in Chinese Children’s song,

(15) Lyrics [F5] 2 10— IR IR K]
tsai ne ji ky ta kwi I
again make one  big ghost face

“make a ghost face again”
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Music tier 53 5 6 1 2 2 1

Mandarin tone 51 55 35 51 51 35 214

For the word ne ‘make’ and ji‘one 'the music pitch of ne is lower than the ji, it violates the

rules that within an IP since Yin Ping should be higher than Yang Ping. However, the word ne

and ji actually belong to different prosodic words, so they don't need to follow the rules claimed

before. If this line doesn’t follow the rule, how the listeners still understand the lyrics? Therefore,

there must be a level or a certain domain other than the adjacent syllables that cause the listeners

to understand the lyrics.

Nespor and Vogel (1986, 2007) claimed that it is the prosodic constituency rather than

syntactic structure that accounts for the ability of listeners to understand the ambiguous sentence.

Nevertheless, the prosodic constitutes have never been involved in the research in this area.

Therefore, my analysis will focus on the comparison between contour shape between linguistic

tone and music tune within different prosodic constitutes.
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4.2 Analysis Method

4.2.1 Data Collection

The main data/music scores used in my analysis come from the book JJ&|IEE: 108 &

[108 collection of Huju pieces], published by Shanghai Music Press. Currently, there is no

official corpus of Chinese dialectical opera for academic study. This book is considered as the

most authoritative music collection of Huju. All my transcriptions are based on the music track

provided by the book. Ten pieces representing different aria singing types are selected. For

changgiang style, the piece include & — = F .7 75 (Green grass in the spring), <2Z(Canary),

FACFE T AFN (1 represent workers to be here), i i5{= (Zhichao read letter); For

xiaodiao style, the pieces include “A/RFTJ— )37 (Open a window for you), FHEHE I

(Yanyan as matchmaker), BE#I(Willow), #L#1/K 74T (Honghu River) and [ 17 fiEE i (Sleep,

sleep); For huanggiang style, the piece includes #% X((Question Feng). The scores of ten selected

pieces wills be provided in the Appendix.
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4.2.2 Analysis method

4.2.2.1 Overview

Each music piece is analyzed through three tiers: melodic tier, syllable tier and tonal tier.

Figure 10. Three tiers

¢n Pn+j

Melodic tier
Xn Xn+j  Syllabic tier

Tonal tier
Tn Thj

The syllable X represents the syllables in texts, and syllables XnXn+j forms a prosodic

domain.

Tn in tonal tier represents the linguistic tonal feature associated with syllables X; Tn+j

represents the tonal feature associated with syllables Xnj.
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on in melodic tier, which is associated with the syllables Xn, represents the musical note

pitch at the edge; on+j represents the musical note pitch at the edge associated with the syllables

Xn+j,

Therefore, the following metric is proposed,

(16)  Within a prosodic unit, the syllable Xn Xn+°

a. Music tune and language tones have an optimal match

When  tn<tn+j, On <@n+j, or

Tn>Tntj, On >Qn+j, or

Tn=Tn+j, Pn= Pn+j,

b. Music tune and language tones have a non-optimal match,

When  tn<tndj,, On= Qn+j or

Tn>Tntj, On=OQn+j,, or

c. Music tune and language tones mismatch,

When Tn<Tn+j, Pn>Pn+j or

9 The quantity of J depends on the number of syllables within a single prosodic unit
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Tn>Tntj, On<Pnt,, or

Tn=Tn+j, Pn>Qn+j, or

TH=Tn+j, Pn<Pnsj,

Briefly speaking, to get matched between music and language tier, if Tn is lower than tn+j, the

¢n cannot be higher than the @n+j; if tn is higher than tn+j, on cannot be lower than @n+j.

4.2.2.2 Sample Analysis

In this section, a sample analysis of the piece A {RFT )T ‘Open a window for you’

will be provided. Figure 10 is a numbered musical notation score'®. The numbered musical

notation is widely used in music publication in China. As for octave transcription, | used

subscript b, b, to represent the low key, and the superscript #, # , to represent the high key for

10 Number musical notation score is known as jianpu {7, The number 1 to 7 represents the scale degrees. The number always
correspond to the diatonic major scale. For example, in the key of C, their relationship with the notes and the solfege is as follows
Note: CDE F GAB

Solfege: do re mi fa sol la si

Notation: 1 2 3 4 5 6 7

In addition, dots above the or below a musical note raise or lower it to other octaves. The number of dots equals to the number of

1. . 7
octaves. For example, is an octave higher than1, - isan octave lower than7
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6 3 61 06 |
) SN - fY ) _ )
convenience. For example, , | transcribed as 6 376 1% in the music

tier. As for the transcription of the syllabic and tonal tiers, I used the following line as an

example,
6 38 52321/ 635 - 116125232]/8321 -
XK AN -~ I B,

Since it is a song with a time signature of 4/4, the line “N{RFTHT—FH 7 is a full musical

phrase, which includes four music bars.

Within a Prosodic Word, #7JT ta kb ‘open’

a7 ta khg
7 JF
Gloss beat open
BT MH  HL
ok M = H

Therefore, the full analysis of this PW is listed as follows,
(18) Melodic tier @n=6 @n+1= 65 On > Qn+l

Syllabic tier — [#T IF] pw

X X+1 ji=1



Tonal tier w™w=M

Result Mismatch
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Tn< Tn+l

Example 18 shows that within the prosodic word ta ke ‘open’, the music melody presents

a descending trend since the musical note of ta is 6 and the ending edge note of ke is 5. As for

the linguistic tonal contour change, the word undergoes a TS change, therefore it has an

ascending trend in the tonal tier (M=H). According to metric (16), the melody and tonal tier

mismatch with each other within the prosodic word unit.

Analogously, the analysis of clitic group “A/J Aue i ¢ for you’ is listed as follows,

(19)

Gloss

BT
ok

(20) Melodic Tier

Syllabic Tier

Aue ni
N R
for you
LH MH
L = H

On =6 On+1= 3h1h

[low K] e

X X+1

On Pn+1

=1
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Tonal Tier =L Tn+1 =H Tn  Tn+l

Result Optimal Match

Within the Clitic Group A1/ fiue ni “for you’, both the music and tonal tier show an
ascending change, therefore, the tone and tune have an optimal match. Although /4ue 71 together

as clitic group has an optimal match, the i as a clitic pronoun, has a mismatch between tone and

AN

S I A

tune. In conclusion,

(21)
for you open
“open for you”
BT LH MH MH HL
TS L=H=L=L

Therefore, within a phonological phrase, “N{/R¥T7 fuE ni td ke ‘open for you’

(22) Melodic Tier ¢on =6 @n+3= 65 On >Pn+1



Syllabic Tier

Tonal Tier

Result

[CHlow  #R1cg [T Hlow]lpen
X X+3 j=3
=L Tn+3 =L Tn= Tn+l

Non-optimal Match

75

There is a descending trend in melodic tier since only the edge musical notes are considered,

while the tonal tier doesn’t show any change. Therefore, tone and tune has a non-optimal match.

The summary of the whole sentence is listed as follows

(23)

Lyrics

BT

Melodic tier

TS within PW

AuE ni ta kPE It s@ sha

i

&y

N 4T B — M

[LICA] kTeg [FTH Towloen [I[—1 /3 ]col 7 Tow]ppnlip

LH MH MH HL MH MH HL

6 3nh 6 65 1h 1hh  3mh

LH#MH # M= H# MH #MH# HL

11 Method of Transcription: OK=optimal match; ok=non-optimal match ; *=mismatch

Match

ok/ * / */ok/OK/OK1



TS within CG

TS within PPh

TS within IP

L =H
L=H=L=L #
L =

M

H

L

OK/OK

ok/ok

76
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Figure 10. Music score of Huju piece
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4.2.2.3 Evidence from Fo illustration

Previous studies have compared the fundamental frequency of tone within music interval.
Although the comparison between Fo is not the focus of my analysis, I will use it as an evidence
to support my research method. Figure 11 is the pitch illustration of the singing melody and
Figure 12 is the pitch illustration of the speech melody.

Figure 11: Pitch illustration of singing, “AARFTIT— R E
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Figure 12. Pitch illustration of speech, “H{RFTIF—
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Figure 13. Fo Comparison between tone and tune of the sentence “A/R+T FT— i fif
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When comparing the Fo of each syllable between sung and speech melody, it is obvious

that the contour change match with the results | proposed before. For example, for the PW, ta ke

the mean of Fo presents a level change in speech, however, in song singing, ta ke has a

significant declining change (See Figure 13), which match with the analysis result provided

before. Also, for the entire sentence, the speech Fo presents an ascending trend. In contrast, the

singing Fo presents a declining trend. Therefore, tone and tune mismatch with each other within

the Intonational Phrase(IP), and such finding is the same with the linguistic analysis result. No

matter what method | adopt to analyze the tone-tune relationship, the result should be similar.

Therefore, the Fo comparison between singing and speech melody provided a strong evidence for

my research method.

4.3 Results

There are in total 165 lines in ten selected pieces of Huju. According to the

aforementioned analysis metric, 74.79% of the pairs of syllables confirm to metric (16) within

PW, among which 35.18% are optimal match and 39.61% are non-optimal match. 74.84%
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confirms with CG, among which 57.86% are perfect match, and 16.98% are non-optimal match;

73.89% confirms within PPh, among which among which 49.49% are perfect match, and 24.40%

are non-opposing match. 70.91% confirms within IP, among which 41.21% are perfect match

and 29.09% are non-optimal match. Figure 14 is the conclusion chart of the data. Such findings

suggest that the music pitch depicts with language tones in a high percentage in Huju within

different prosodic domains. The CG group has the highest percentage of optimal match, followed

by PPh, IP and PW.

Figure 14. Percentage of three types matches within different prosodic domains

Percentage of three types match within different

domains
100%,
B0%
40%
20%
0%
PW PPh P

MW Optimal M Non-Optimal Mismatch
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Greenhouse-Geisser correction was conducted to compare the match situation of music tunes

and language tones within PW, CG, PPh and IP. There was a significant difference on the tone-

tune parallel situation between different prosodic domains, F (2, 162) =60.417, P<0.05. Post hoc

tests using the Bonferroni correction reveals that the tone-tune match condition within PW are

significant different from those within CG, PPh and IP, p<0.05, which indicates that for those

tone-tune match within PW are not necessarily match within CG, PPh and IP. Similar findings

were found that tone-tune match situation within CG are significantly different from PPH and IP,

p<0.05, and the match condition within PPh are significantly different from IP, p<0.05. See

Table 11 for the summary of the results.

Table 11. Summary of parallel conditions between different prosodic domains

t Sig(2-tailed)
PW vs. PPH 6.363 .000
PW vs. IP 11.962 .000
PW vs. CG 9.848 .000
PPhvs. IP 9.296 .000
PPhvs. CG 5.057 .000

IP vs. CG 2.094 .000
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The data suggest that there are variations in tone-tune relationship in Huju. The music

tune does not always correspond to language tone although there is a high percentage of

correspondence. In regardless of the tone-tune condition within the prosodic word or the

phonological phrase or the intonation phrase, the musical melody is greatly influenced by the

tones of Shanghai dialect. However, for those tone-tune match within PW do not necessarily

match within CG, PPh or the IP.

Nespor and VVogel (1983, 1984) suggested that it is not syntactic constituents, but rather

the prosodic constituents that provide the relevant information in the first stage of processing of a

given string of speech. However, the analysis results suggest that prosodic constituent is not

sensitive in the music speech, at least for the tone-tune relationship. The effect that influence

people’s understanding of the lyrics in Huju are based on the surface form of linguistic tones, not

the prosodic constituents. In addition, Zhuang (2013), as a Huju musician, provides a comment

based on the musician intuition that the word tones have a limited restriction on the music

melody in Huju. My linguistic analysis seems to provide an opposite evidence, which | will

discuss more in section 4.4.
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4.4 Discussion

In this section, 1 will provide a detailed analysis with interesting tone-tune

match/mismatch cases within each prosodic domain, followed by a discussion about Foot(Ft)

problem in Mandarin.

4.4.1 Prosodic Word

According the data, 74.79% of the pairs of syllables confirms to metric (16) within Prosodic

Word (PW), among which 35.18% are optimal match and 39.61% are non-optimal match.

Among all the groups, PW has the least percentage of optimal match. Most of the mismatch

happen on Qu ‘entering’ Group, including yinqu and yangqu group. For example,

(24) Yingqu Group FHZ:

2 6p 6 65
=) shy FI7T tA ke

MH M=H

25b 6b6b  5p
Mot i i ud

MH M=H



(25)  Yangqu Group BHZ=

R

(3

SN

j(/l\ S

&*

MH

245
nin i
LH

32%
zid tr
LH

37  6p

lia ein g2

160
ZE vyl
LH

3b 50 5b

du so fia

65
tehy
MH

o4
zin
LH

75

dg
LH

16

2#5#

no

L=H

25

fiyo
L=H

zid

85

55

5%1#

67b

Some yangru word also have mismatch, but the number of words is much smaller

compared with the Qu group. For example,
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(26) Yangru Group FHA

7o 25b
A no? WU

L=H

2 17p
THIK li s

L=H

66 53
SUERAE fa ey

L=H

The position of the mismatch word is random. It can happen either at the beginning of

the sentence or the middle or the end of the sentence. But there is a trend that changgiang style

has less mismatch PW groups than xiaodiao and huanggiang. For example, there is only 18.04%

mismatch PW word in :3#815%2(=, while there is 36.67% of mismatch PW word in 4.



4.4.2 Clitic Group
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Clitic Group(CG) is the most special group among all prosodic constituents. It has the

highest percentage of optimal match. See samples below,

a) Pronoun

(27)

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

)

Eame

N

363 27 25 1. 2

65 5.

oOHEE L &

TR AL

[[47He]pw F]cg[ A Ipw 42 3 pw
MHLHLHLHLH HL LH

35 3 2 b

25b

12 7v5b

M=H# LH# L=H# H=L=L

M=H=L

M=H=L=L=L# L=L=L

M

L

7
o

LH
5

X,

Match

ok/ok/*/OK
OK
OK/OK
OK

This is a very typical case of CG in Huju. The pronoun is clearly attached with preceding

lexical item. In fact, | can also get evidence from the rhythm. There are four beats in each

measure, and Ut 3 is grouped together in one measure. The way of singing pronoun in Huju



resemble the way of speech. The tonal change also matches with the melody change. Similar

examples are found in different aria singing types. For example,

In changgiang style,

(28) Lyrics
BT

Melodic tier
TS within PW
TS within CG

In huanggiang style,

(29) Lyrics
BT

Melodic tier
TS within PW
TS within CG

(30) Lyrics
BT

Melodic tier
TS within PW
TS within CG

In xiaodiao style,

SIS S I T
LHLH MH LH LH HL LH MH
6 33 2 2 1 22 1 1
L=H# M=H# LH# HL# L=H
M=H=L #H=L=L

Wrodd fh 22§ L X
HL MH HL MH MH MH LH MH
5 5 51 6 1 11 52 31
H=L# HL# M=H# M=H=L
H=L=L

P 7/ S N NS U S 2 o (ST
LH MH MH MH HL MH LH LH MH
6ol 3 3 270 6b5p 1 3p 15

LH# MH# M=H# H=L# LH# L=H
L=H H=L=L

Match

OK/ok/ok/ok/ok
OK/OK

Match

ok/*/OK/ok
OK

Match

ok/ok/ok/OK/ok/OK

OK/OK
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(31) Lyrics
BT

Melodic tier
TS within PW
TS within CG

5 ¥ £ Ko kB W Match
HLMHLHMHHL LH LH

23 5 3 51 53 36p 1

H=L# LH# MH# H=L# LH */ok/*/OK/ok
H=L=L=L OK

However, there are cases that are not match between music tune and linguistic tone. For

example,

(31) Lyrics
BT

Melodic tier
TS within PW
TS within CG

(32) Luyrics
BT

Melodic tier
TS within PW
TS within CG

(33) Lyrics
BT

Melodic tier
TS within PW
TS within CG

E R E B R — %R Match
MH MHMH MH LH MH LH
2% 3%6 5% 5#3% %6 1% 1*

MH# MH# M=H# L=H=L ok/*/*/ok
M=H *
A oiE A M I P Match

LH LH MH LH MH MH MH
3 1 1% 65 35 65 5

L=H# MH# LH# M=H#MH OK/*/*/OK/ok
M=H *
AW o2 M FHOF A Match

LHMHLH HL LH LH LH

1 3 27 6p5p 3030 5050  Sp

L=H# LH# HL#L=H#LH OK/*/OK/OK/ok
L=H *
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No regulated rules have been found to prove that tone and tune always match with each

other within clitic group. However, the way of singing pronoun in Huju is confirmed to be

exactly the way of speaking in Shanghai dialect.

b) Preposition

(34) Lyrics 5 & L L

BT HLMHLHMHHL LH LH

Melodic tier 23 5 3 51 53 36n 1

TS within PW H=L# LH# MH# H=L# LH

TS within CG H=L=L=L

(35) Lyrics ' OMTER E X F HE D
BT LHLHMHLHMHMHHL MHLH LH LH
Melodic tier ¥ ¥ 22 7 5 6 22 7 63 5 5

TS within PW L=H# M=H# MH#MH# H=L# L=H# LH

TS within CG M=H

The mismatch cases include the following examples,

(36) Lyrics 5 gk o AE — i
BT LHLHLH MH LH LH MH MH
Melodic tier 3 56 7 25 35 6 6

TS within PW LH# LH#LH# M=H# LH# M=H
TS within CG L=H=L# L=H=L

Match

*lok/*/OK/ok

OK

Match

ok/*/OK/ ok/*/*
OK

Match

ok/ok/ok/*/ok/ok

*/*
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(37) Lyrics
BT

Melodic tier
TS within PW
TS within CG

W — H B JE KR WK Match

HL MH LH LH HL LH HL LH LH LH

7777 6567 6 76 63

H=L=L# L=H# L=H# L=H#LH ok/*/OK /ok/*
L=H *

(c) Lining word and auxiliary word

As mentioned before, Huju singing, especially for the changgiang aria, is similar to

chanting. One prominent difference between singing and speech is the insert of auxiliary word,

also known as lining word % =7. The function of the lining word in the musical sentence is to

enrich the expressiveness and the music rhythm. It is common to use lining words in Chinese

operas or folk song singing. The most common lining word is ia 1%, which is usually placed at

the end of a sentence. For example,

(38) Lyrics
BT

Melodic tier
TS within PW
TS within CG

A I/ Match
LH LH MH HL

12 3 260 2

L=H# MH# HL OK/*/ok
L=H=L=L *

ia or A can also be placed in the middle of the sentence.
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(39) Luyrics
BT

Melodic tier
TS within PW
TS within CG

(40) Lyrics
BT

Melodic tier
TS within PW
TS within CG

Example 41-46 present the example of the particle, ¥, 15, Hi, %, T

(41) Lyrics
BT

Melodic tier
TS within PW
TS within CG

(42) Lyrics
BT

Melodic tier
TS within PW
TS within CG

(43) Lyrics

R’ 2 R %
LHHLLH HLHL
6 1 23 65 51
LH# HLALH#H=L
L=H=L

e e My BE IR
HL HL LH LH LH
6 6 5 3 51
H=L#LH# LH#LH
H=L=L# L=H

SHE B OE X

HLLH LH LH HL HL MH

5 53 2 2 5

H=L# LH#LH# H=

L=H

27 ]k
HL MH LH LH HL
1# 65 35 63 5
HLAMH# LH# LH#HL
H=L # L=H

A2

r 7
51 12
L# MH
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Match

ok/ok/OK/OK
OK

Match

ok/ok/ok/*
OK/*

Match

OK/ok/ok/OK/OK
ok

Match

ok/*/OK/*/ok
OK/ok

Match



BT

Melodic tier
TS within PW
TS within CG

d) Classifier

(45) Lyrics
BT

Melodic tier
TS within PW
TS within CG

(46) Lyrics
BT

Melodic tier
TS within PW
TS within CG

MH MH
1#  1#7

M=H#

i
dn
WS

—H
=}
J 1N

d

J

66 53

MH MH MH
65 6 5
MH# MH#MH

M=H

e 2 A/ I IR
MH MH LH LH LH MH HL LH

66 5

M=H=L# L=H

e H

e 1=

1 27

3 23 26p
M=H# LH# LH#LH# M=H=L

5b

1

6b

b B A A
LH MH MH MH MH LH LH LH MH LH LH LH
6 1 32 15

50 3b 5b 3b

LH#MH# M=H#M=H#L=H#MH #L=H#LH
M=H=L=L=L #L=H=L
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*/ */ok/ok
ok

Match

*lok/ */OK
ok/ *

Match

ok/ok/*/*/*/ok/OK/ok
OK/OK

Similar to PW, it is hard to find a regulated rule of the tone-tune match condition within

CG, but to certain extent, the way of handling the function word in Huju is very similar to the

normal speech. The CG loses its base tone and receive sandhi tone from the preceding lexical

item through left to right association.
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The lining word is a special case. People never use the lining words in daily talk. The

major function of the lining word is to express the emotion. The listeners feel the singing more

approachable with the lining word. The lining words are also used to balance and enrich the

rhythm of the musical phrase. Not all the lining words are matched between linguistic tone and

tune, and to be more accurate, most of the lining words mismatch between tone and tune.

Such finding suggests that the music property of the lining words seems to play an upper

hand compared with the linguistic property in Huju. The function of the lining words is to

service the singing. Although lining words still keep its linguistic features, when used in Huju, its

linguistic property is scarified to satisfy its music property. When the music property of the

lining word is prior than its linguistic feature, the tone-tune match integrity is not taken into

consideration, and the mismatch happen.

4.4.3. Phonological phrase and Intonational phrase

Zhuang (2003) claims from music perspectives that word tones have a limited restriction on

music melody. The word contour change reflects the general melody change. He also mentions
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that the general change of the music pitch in one musical phrase switch from high to low. It is

one of the fixed aria singing style, and it is matched with the daily speech. According to my

analysis, there is no significant difference of tone-tune match condition between PW, CG, PPh,

and IP. I can find mismatch examples of phrase and intonation phrase from all three arias types.

In changgiang style,

(47) Lyrics H B Match

BT LHLHLHLH

Melodic tier 2 6 1% 2% 5#1¥

TS within PW L=H# L=H OK/*

TS within PPh L=H=L=L *

TS within IP L L *

In huanggiang style,

(48) Lyrics X M2 M FE 1 Match
BT LHMHLH HL LH LH LH

Melodic tier 1 3 27 6p5p 3636 Sudn Sb

TS within PW L=H# LH# HL#L=H#LH OK/*/OK/OK/ok
TS within CG L=H *

TS within PPh L=H=L=L#L=H=L ok/*
TS within IP L L *



In xiaodiao style,

(49) Lyrics R ER 2 Match

BT LHLHLH ML LHHLHL

Melodic tier 3b 5p 6nl6nl2 53 55

TS within PW L=H# L=H# LH# H=L OK/ok/OK/OK
TS within PPh L=H=L=L# L=H=L */ok

TS within IP L L *

4.4.4 Foot

There is a discussion about if there is a foot in Mandarin. Zhang proposes that Foot(Ft) is a

prosodic unit that is higher than a syllable and lower than a prosodic word in the prosodic

hierarchy. The definition of foot is related to the metrical binary contrast that in stressed

language, a foot consists of a strong syllable and a weak syllable, with the strong syllables

carrying the primary stress. Whether foot as a prosodic unit exists in a language or not is

determined by the existence of foot formation. Mandarin does not have the feature of metrical

binary contrast like stressed language. Therefore, there is no foot in phonological hierarchy in

Mandarin. We can also find evidence from music to support this idea.

96
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Linguistics seek for the similarities in music structure. Lerdahl and Jackendoff (1983) has

proposed the deep structure between metrical structure and time-span reduction'? (more details

will be presented in Chapter V). The metrical rules determined the position of word stress in

various language. For example, for the idea of feet, in Liberman and Prince (1977),

(50)
— T
W S
NN
S w w S
ANNVA
S W S w
.
re con ci li a tion

In their notion, each node of the tree dominates either a surface syllable or two other

branches, one strong(s) and one weak(w), and such sw comparison are organized into the

prosodic unit, foot.

When comparing the rhythm with prosodic structure, 1 only examine the tree itself. In both

trees, each branch divides into braches that are classified according to a binary opposition. In the

12 Time-span reduction is a tree and grid construction based on the metrical structure and the grouping structure of a part of a
music piece, as to reflect the hierarchical relationships between all pitches in relation to the tonality of the pieces (Lerdahl and
Jackendoff, 1983; Gibber and Schreuder, 2002)
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time-span-reduction tree, the opposition is head versus elaboration, while in the prosodic tree, the
opposition is strong vs. weak. See example (51)

N CGAL A A

S
prosodic time-span prosodic time-span

With this equivalence, it is possible to convert a prosodic tree into time-span reduction notion
by systematically substituting time-span configurations for the corresponding prosodic nodes in

the tree. Therefore, the word reconciliation can be converted into the following tree

(52)

\ ~

re con ci li a tion
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Selkirk’s prosodic categories is also compared with the time-span segmentation. Lerdahl

compares the subgroup and group of time-span segmentation with prosodic hierarchy. For

example,

(53) at tire
syllable level [ ][ 1]
foot [ [ 1
word [ ]

The initial syllable is not simply an odd syllable added at the beginning of the word, but is

adjoined to the rest as the beginning of an extra foot level, which is a particularly significant

parallel with the treatments of upbeats in time-span segmentation.

In each case, a weak segment separated by a major boundary from the preceding strong

segment is instead adjoined to the following segment. Although we can’t say for sure these two

systems are interchangeable, it is at least an interesting coincidence. Both the time-span and

prosodic trees represent a hierarchy of binary opposition: head vs elaboration and strong versus

weak.

Each of the layers in the prosodic hierarchy has a characteristic rule of set of rules for

determining relations of prominence. For example,



100

a. Ina foot that immediately contains two syllables, the first syllable is strong
b. Ina foot that immediately contains a foot and a syllable, the foot is strong

(54) /\

S W

N

mo dest
syllable level [ 1[ 1
foot [ 1

The grouping in music is achieved by actual stress. When the stress occurs at regular
intervals, the beats fall into natural time measure, and such measure is by periodically making
one note stronger than the others. I will use duple meter as an example. Duple meter is a meter in
which each measure is divided into two beats, or a multiple quadruple meter. For instance, in the
time signature 2/4, each measure contains two quarter notes (2) and four beats (4).

In duple meter, the first meter is the stressed beat and the second meter is unstressed beat.
Within one beat, there are still differences in strong and weak position. If a beat is evenly divided
into two parts (two eighth notes), the first part is on a strong position and the second is on the

weak position. If a beat is divided into four parts (sixteenth note), the first and the third position


http://www.britannica.com/EBchecked/topic/420539/note
http://en.wikipedia.org/wiki/Bar_(music)
http://en.wikipedia.org/wiki/Beat_(music)
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is on the strong and second-strong position, and second and the fourth position are the weak and

second-weak position. For example,

(55)

= )

S W S W S w
X 0) (X @) X 0)

The capital s and w stand for primary strong and primary week position, and s and w stand

for second-strong and second-weak position.

Syncopation has a special division of stress. Syncopation involves a variety of rhythms,

which are in some way unexpected, which make part or all a tune or piece of music offbeat.

Syncopation breaks the normal strong-week relationship in the meter. It creates two stresses, the

beat stress and the syncopation stress. Usually, the syncopation is more salient than beat stress.

For example,
(56)
— =
] |
F |

\W S S
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(o X) X
In English song, there is clear match between the music rhythm rule with the prosodic

structure. 1 will use the song, Happy Birthday as an example,

Figure 15. Music Score of the song, Happy birthday to you

PR H R 5

HAPPY birthday TO YOU

£l
7 T
o { ! I i il I I Y
it if I I - I = I I
] - - - - -
1=F b b 6 b 1 T E— b ]
Hap - pw birth_ daz to o, Hap - pw
Ei tr &£ H 2 o i Tr
ﬂ T i | T
f—— | s — -
5) » - - # '
6 5 2 1 — 5 5 5 3 1
birth day tao wou, Hap - pw birth_ day ta
H H th + Ei T & H th
A o~ . .
22— i | — — il ] I H
g = — 2 e
Te—r
?' E. 4 4 3 1 2 1 —
¥aou, Hap - py birth day ta o,
2o LT . b i fFa
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(57)
Ft Ft Ft Ft
Os Ow Os Ow (o) (¢
Hap py Birth day to you
S w S w w S

The song, Happy birthday is an example of anacrusis forms in rhythm. Anacrusis, also

known as pickup note, is a note or notes that precede the downbeat in a bar. Usually, the first

measure has fewer beats per measure than the time signature indicates. The regular measure

starts with a stressed beat(downbeat); however, the anacrusis is not always stressed. Therefore,

as example (57) shows that the start position of the word Hap-py is second-strong instead of

primary-strong in this measure. The strongest beat lies on Birth-day. Example (57) shows that

the stressed and unstressed syllable are perfectly matched with the strong and weak beat in

music.

However, when we compare it in the Chinese version,

(58)

AR 4= H U R

S w S w w S
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There is a metrical binary contrast in musical rhythm. Chinese is not a stressed language, so

there is no metrical contrast. But even though we assume that there is a strong-weak contrast in

the sentence fi42E H {9t 4. The contrast should be listed in example (59)

(59)
Ft Ft Ft Ft
Os Oow Os Oow () (0
il R E H S R
S w S w w S

However, in speech, the stress wont’ be placed on the syllable 4= in 4= H. Similarly, we

won’t place stress on ‘k in fftZk. The following is the intensity graph of the sung melody #i{/x

4= H 4. There is no significant difference of the change within 4 H and {t 4k.

Figure 16. Pitch contour of the singing line, fifR4: H iR

2.48916142

Fireoerg(dBY)

Time (s)
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Therefore, the above discussion can provide evidence to Zhang’s idea that there is no foot

in the prosodic hierarchy because Mandarin is a syllable-based tonal language without prominent

metrical contrast between two adjacent syllables.

4.5 Summary and Reflection

This chapter provides a thorough analysis to investigate the match situation between

music tune and linguistic tone within different prosodic domains. The analysis of the structure of

the music rhythm also provide evidence to support the linguistic question that if there is no foot

in Mandarin.

The study originally tries to present a new perspective of adopting the scientific way to

reveal the tone-tune relationship in Huju. Although the findings reveal that the tone-tune

relationship is not restricted by prosodic units in Huju, there is still a high percentage of match

with respect to the contour shape between music and language. Compared with the 91.81% tone-

tune match in Cantonese music (see section 2.1.2.4), and entirely mismatch condition in

Mandarin pop songs, the results confirm with my hypothesis that fewer tones in a language, there
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are also smaller probabilities of a link between tone and tune. Furthermore, the findings from the

linguistic perspective are different from the musicians’ idea that the word tones have a limited

effect on Huju. When examining the examples of match/mismatch across different prosodic

domains, in spite of the fact the optimal or non-optimal match situation may be inclined to

present “rules” within different aria singing types, it is hard to conclude a well-formedness rule

in general. However, some mismatch cases indicate that the clash between tone and tune usually

happen on those words or types of arias that include more musical property than linguistic

property. If the linguistic property of a word in music piece plays an upper hand, the tone and

tune are inclined to be matched; if the music property of a word in music piece are more prior

than its linguistic property, the tone and tune are inclined to be mismatched with each other.

Since the prosodic domains do not have a direct influence on the interface between

music and language, what elements should we compare then? In other words, what structure can

be compared between music and language? Also, the cognitive understanding of the music and

language are different. For example, there won’t be a huge divergence among people to decide if

a sentence or speech sounds ungrammatical or bad, but people may hold opposite opinions when
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decide if the music piece sounds appealing or good. Therefore, there are well-formedness rules in

linguistic area, is such kind of rule still applicable to music? Those questions are what 1 am going

to explore for the next chapter.
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Chapter V: GTTM and OT analysis of Huju

5.1 Introduction

5.1.1 GTTM Theory

To answer the questions raised at the end of the Chapter 1V, Generative Theory of Tonal

Music(GTTM) need to be introduced and explored. According to the previous analysis, it

indicates that the tone-tune relationship is not sensitive to prosodic structure, which means

prosodic domain might not be the right structure to explore the parallel between language and

music. The question has then been raised as to what kinds of elements can be compared between

the two areas.

Jackendoff and Lerdahl (1983) proposes a claim about the parallels between language and

music, known as Generative Theory of Tonal Music(GTTM). GTTM is based on Western tonal

music. They have used and discussed the linguistic methodology in generative grammar and the

possibility of applying Optimality Theory (OT) to study music. The OT Theory is then brought

to music by Gilbers and Schreuder (2002) and VVan der Werf and Hendriks (2004). Gilbers and
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Schreuder (1987, 2002) shows that music theory can be useful to describe linguistic rhythmic

variability, and a system like OT can describe the processes of musical cognition as well.

Two major findings emerged from the GTTM: 1) they both use metrical grids to “mark off

temporal regularities” and 2) the trees for time-span reduction in music are a notational variant of

the prosodic trees of the Liberman-Prince (1977) theory of stress. Regarding the first parallel

addressed by Jackendoff (1989), he finds that in both music and language, metrical weights

strongly rely on length. Below are illustrations of metrical grids. Example (60) and example (61)

are adapted from Hayes (1995) and Jackendoff (1989)

(60)
X
X X
X X X

X X X X X

Mississippi  mud
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(61)

~~, A S > P> T
ﬁ#—&p—# e e —
. S S A - -  —— —

L - L L - - L L L L - L L - - L L L L - L L - - L J L L - - L L -

The Xs in the bottom row of (60) and the dots in the top row of (61) are the place markers.

A place marker in phonology indicates a syllable. Analogously, a place marker in music

indicates a beat of the lowest level in metrical structure. The other Xs in (60) mark the stressed

syllables. Syllables that are more stressed have more Xs than others. The dots in example (61)

are used to mark stressed beats of any given level, and the beat with the most dots has the most

stressed. The Xs and dots are equally spaced.

As for the time-span reduction, it concerns the head-elaboration relationship among

pitches in a musical piece and describes the implicit knowledge about surface structures (Yan

1993). A time-span is the interval between beats. A beat is a point in time, so it has no duration.

It is the time-span which has duration. Musical heads refer to those relatively more important
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pitches, while elaborations refer to less important pitches (Lerdahl & Jackendoff 1983).

Elaborations are considered as the ornamental pitches to the heads, therefore they can be deleted,

without affecting the overall structure of a piece in some way. The deletion of the elaborations

reduces the time-spans, so this process is termed time-span reduction. The reduction takes place

at the smallest level of the time-spans to larger levels. It is represented with tree diagrams in

GTTM.
(62)
A Y 1s a right-branching elaboration of X, X
¥ v is downbeat, downbeat dominate
afterbeat. Y 15 a less stable event
(63)

)‘\ X 15 a left-branching elaboration of Y,

afterbeat dominates downbeat, X is the less
stable event
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Below is a simplified version of a time-span reduction tree, where H stands for head and E

stands for elaboration

(64)

Such structures fairly resemble the prosodic trees in phonology

(65)

S and W refers to strong and weak syllables respectively. A musical head may be taken as

like a strong syllable in a prosodic tree and an elaboration as being like a weak syllable. As

mentioned in Chapter 11, many of the Huju songs reflect people’s everyday lives. In certain

respects, the musical grammars of Huju should be closer to the nature of Shanghai dialect
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speakers’ unconscious knowledge of music. For this reason, GTTM is able to account for Huju

as well.

In Chapter IV, a question has been raised that what elements can be compared between

music and language. Based on the fundamental concept of GTTM is language and music, as

form of temporally ordered behavior, is deeply structured the same way. Gilbers and Schreuder

(2002) demonstrate the similar processes between musical and linguistic cognition through OT

analyses. In GTTM, Lerdahl and Jackendoff claim that so called music heads and dependents are

defined by preference rules. Preference rules “designate out of the possible structural

descriptions that correspond to experienced listeners’ hearings of any particular pieces” (Lerdahl

& Jackendoff 1983). Preference rules is not strict on the outputs. Since some outputs are more

favored than other, it is possible for a preferred interpretation to violate the other rules in a music

pieces. Although there is no direct counterpart in standard linguistic theory, the idea of violable

output-oriented preference rules in GTTM is similar to Prince and Smolensky’s Optimality

Theory (1993). The idea of using well-formedness condition on outputs and constraints to
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determine grammaticality, and the constraints are not strict but violable is very similar. The

comprehensive form of the GTTM theory is concluded in Figure 17.

Although the GTTM is based on the western tonal music, it is reasonable to find music

universals across different music genres. It would be interesting to see a comparison of Chinese

classical music and Western classical music, because in the literature these two music genres are

claimed to be very different from each other.

Yang (1986) mentioned that unlike Western classical music, metrical shifts (i.e. switch of

meters) appear often in Chinese classical music. Shen (1982) and Yang (1986) even argue that

regular stresses do not occur in Chinese classical music. They claim that stress can be imposed

on any note anywhere in a piece by performers. Moreover, Yang (1986) also claim that the

segmentation of musical flow in Chinese classical music is determined by Ju 1] (a sentence) and

Dou jE (apause), and that it is more flexible than in Western classical music. If the concept that

language and music structure in the same way is true, the music features in Huju can also

represent the linguistic features of Shanghai dialect.
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5.1.2 Five levels in GTTM

Lerdahl and Jackendoff (1983) considered the GTTM to be “a formal description of the

musical intuitions of a listener who is experienced in a musical genre”. By musical intuition, they

refer to a listener’s unconscious knowledge of music as that which enables a listener to perceive

the organization of a musical piece. The musical grammar is affected by the different genres. In

other words, Lerdahl and Jackendoff (1983) claim that all human beings basically share the same

cognitive capacities for music, but that musicians get their talent from a richer experience in

music. There are five levels of mental representation for music in the GTTM: 1) Musical

Surface, 2) Grouping Structure, 3) Metrical Structure, 4) Time-span Reduction and 5)

Prolongational Reduction. The first level has a flat sequential organization, while the other four

levels are all hierarchical. The rest of the four hierarchical levels are all derived from the Musical

Surface. In the following analysis, only grouping structure and metrical structure will be

introduced and discussed.

GTTM comprises a system of rules and derives interpretations of the fixed musical pieces.

There are two main sets of rules in GTTM, which are Well-Formedness rules and Preference
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rules. As introduced before in section 5.1.1, the Well-Formedness rules establish the formal

structures and their relationship to the string of pitch-events that form a piece. Preference rules

establish which of the possible formal structures can be assigned to a piece to correspond to the

listeners’ actual intuitions (Lerdahl and Jackendoff 1983). The GTTM shows that Preference

Rules are genre-specific. In addition, all the rules in the GTTM can be applied to structures in a

single piece. As | have mentioned earlier, GTTM defines music universals to be universals of

musical grammars—*“the principles available to all experienced listeners for organizing the

musical surfaces they hear, no matter what genre they are experienced in”. In this sense, simple

musical forms are constructed on the same knowledge base as complex music forms. Therefore,

GTTM should be able to account for opera tunes as well as western tonal music like Beethoven’s

and Mozart’s symphonies.
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Figure 17. Comprehensive theory of music (Lerdahl and Jackendoff)

Musical surface of picce

Well formedness Rules

Girouping structure Metrical structure Time-span reduction Prolongational reduction

Possible underlying
analyses

Preference rules

Transformational ( Q;.

- - - . - v
rules Cirouping struciure Metrical structure Time-span Prolongational

- e—e! reduction la—u| reduction
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Possible surface
analyses

Preferred analysis of piece
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5.2 Grouping Structure

5.2.1 Introduction

Grouping refers to the segmentation of the musical surface, decomposing it into groups,

such as motives, themes, phrases and so on. In music theory, the music stream of sounds or

defined as grouping structure here, is hierarchically divided into domains. Each domain contains

some smaller domains. The smallest domain in music is motif, which has at least two notes and

one of them should be strong. Several motifs form themes. A theme generally covers two

measure long. The listener is always able to recognize the theme. Several themes together form a

phrase, and it is usually four measures long. Compared with the concept in languages, the motif

in music is like morpheme. Several morphemes together and form a larger meaning-bearing unit,

such as words, compound, constituents, etc.

In GTTM, grouping structures are notated by the use of slurs under the notes of a musical

score. A grouping example on the opening of Mozart’s Symphony in G Minor, K. 550 is shown

below (Lerdahl & Jackendoff 1983).



119
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The grouping structure is not unique to musical cognition. Lerdahl and Jackendoff (1983)

mentioned that the grouping structure is a common property found in many areas of human

cognition. It is quite natural for us to segment a series of elements into chunks or groups in our

daily life. For example, a person’s telephone numbers can be segmented into three or four digital

chunks. Analogously, when people listen to music, a series of pitches will be segmented into

groups unconsciously. Moreover, the process of grouping is not arbitrary. There are principles

behind it. Most of the factors encoded by the principles are the relative distance (proximity) and

similarity among the elements. These two main principles tell us a lot about optimal groupings.

In GTTM, there are overall restrictions on the group structure, and those rules are termed

Grouping Well-Formedness Rules (GWFRs) and Grouping Preference Rules (GPRs). There are
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five GWFRs and seven GPRs in total, but in this study, only rules that are relevant to the analysis

of Huju will be introduced.

5.2.2 Examples in Huju

Below is the application of Grouping Well-Formedness Rules (GWFRs) and Grouping

Preference Rules (GPRs) in the first four measures of 7777 77— /45 Z. | will first introduce the

GWEFRs that are relevant to the grouping and then go to the GPRs. Notice that the arcs which

mark the groupings are numbered for our convenience in the discussion. These groupings are

intended to reflect real psychological structures. The purpose of the rules in GTTM is to describe

these structures.

(67)

6 852321 |6 6385 - |ii6125632]|821 - isi]

HB R . 7F ~ 5 w, i
: |
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All the slurs above obey the first Grouping Well-Formedness Rule (GWFRs), because the

pitch-events grouped together are all successive.

(68) GWFR 1: Any contiguous sequence of pitch-events, drum beats, or the like can

constitute a group, and only contiguous sequences can constitute a group.

Some bigger groups embrace smaller groups in the above graph. For instance, slur 3 embraces

slur 1 and slur 2; This embracing relationship obeys GWFR 3.

(69) GWFR 3: A group may contain smaller groups.

However, there are restrictions on the embracing relationship. These are encoded in GWFR 4

and GWFR 5.

(70) GWFR 4: If a group G1 contains part of a group G2, it must contain all of G2.

(71) GWFR 5: If a group G1 contains a smaller group G2, then G1 must be exhaustively

partitioned into smaller groups

As for the Grouping Preference Rules (GPRs)

(72) GPR 1: strongly avoid groups containing a single event.
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According to Lerdahl and Jackendoff (1983), small groups are not preferred in musical

grouping, because they are not easy to be perceived in musical flow. Therefore, | don’t mark

those pitch-events with arcs beneath them into smaller groups. Another reason for the grouping

is based on GPR 3 (Lerdahl and Jackendoff 1983).

(73) GPR 3

(Change) Consider a sequence of four notes ninznsns. All else being equal, the transition nz2-n3

may be heard as a group boundary if

a. (Register) the transition n2-n3 involves a greater intervallic distance than both ni—nz and ns—

ns, or if b.

b. (Dynamics) the transition nz-n3 involves a change in dynamics and ni—n2 and ns—ns do not, or

if c.

c. (Articulation) the transition n2-ns involves a change in articulation and ni—nz and n3—ns do

not, or if d.

d. (Length) nzand ns3 are of different lengths and both pairs ni1, nz and ns, ns do not differ in

length.
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According to GPR 3 in the example sentence, the transition of the second and third pitch-

events do not involve a change in register, so there is no boundary between them. The pitch-

events in measure two cannot be divided into smaller groups, because they don’t involve a

change in register either. On the other hand, a group boundary will be heard between the first and

second measures caused by GPR 2.

(74) GPR 2: (Proximity) Consider a sequence of four notes ninznsns. All else being equal, the

transition nz2-n3 may be heard as a group boundary if,

a. (Slur/Rest) the interval of time from the end of n2 to the beginning of ns is greater than that

from the end of n1 to the beginning of nz and that from the end of ns to the beginning of n4, or

b. (Attack-point) the interval of time between the attack point of nz and ns is greater than that

between the attack points of n1 and n2 and that between the attack points of ns and n4

As has been noted earlier, the term slur in GPR 2 refers to the arcs below or above pitch-

events in a musical score. These musical slurs do not correspond to grouping slur. An attack-

point is a point in time when a pitch-event begins to be played. Based on GPR 23, since there is

an unslurred transition between slurred transitions, a boundary must be placed between the first
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and second measures. Notice that the grouping structures in the first measure is the same as the

one in the third measure. This is not purely a coincidence, but a reflection of their parallel

constructions described in GPR 6,

(75) GPR 6: (Parallelism) Where two or more segments of the music can be construed as

parallel, they preferably form parallel parts of groups.

As a final point, these four measures can further be treated as a bigger group in a larger

level, as shown by group 7. The principle that allows this is stated in GPR 5 (Lerdahl and

Jackendoff 1983).

(76) GPR 5: (Symmetry) Prefer grouping analyses that most closely approach the ideal

subdivision of groups into two parts of equal length.

The parallelism of groupings in the first four measures causes symmetry, and therefore

those smaller groups form a larger group.

The rules | picked above represent part of the features in Huju. As mentioned in Chapter 11,

different arias styles in Huju have special music features. For example, changgiang style is very

similar to chanting, and the lyrics follow certain rhythmic patterns. For a seven-character line,
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the combination is usually (2+2) +3. The last three syllables can be also sung as 2+1.Such word

combination is quite similar to GPR3 that there is a group boundary on the transition nz-ns.

5.3 Metrical Structure

5.3.1 Introduction

Metrical structure is a hierarchical organization concerned with the patterns of strong and

weak beats in a piece. Recall what we have introduced before that in both language and music,

metrical weights rely on length. A heavy beat is regarded as a strong beat, which means a strong

beat is relatively more stressed, and the time-span of a pitch-event on a strong beat has relatively

longer duration. Lerdahl and Jackendoff (1983) clarify musical stress as follows. They point out

there are three kinds of stress in music: phenomenal, structural and metrical. Phenomenal stress

is free and can occur anywhere at the musical surface. A performer may use this kind of stress to

emphasize any pitch-events in a piece he or she wants. Structural stress, as implied by its name,

is caused by the musical structure. For example, the cadence of a phrase is likely to be stressed.

This kind of stress doesn’t occur regularly in a piece. As for the metrical stress, it is a regular
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mental construct that listeners impose on music. This is the kind of stress that GTTM is

concerned with.

In addition, the GTTM claims that metrical structure is a relatively local phenomenon.

Lerdahl and Jackendoff (1983) stated, “Even though the dots in a metrical analysis could

theoretically be built up to the level of a whole piece, such an exercise becomes perceptually

irrelevant except for short pieces”. To capture the metrical structure, a metrical grid is used to

mark off the metrical regularity. Since the organization of metrical structure is hierarchical, there

are two or more levels of beats in the metrical grid of a piece. In the metrical grid, a dot

represents a beat at a given level, and each dot should be equally spaced at any given level. For

example, here are two measures of a 3/4-meter grid (Lerdahl & Jackendoff 1983).

(77)
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J

the note with the shortest time-span in a piece that occurs in this level. The intermediate level is

There are three levels in this grid. The smallest level is the eighth-note (* ) level. Itis

the quarter-note (J ) level and the largest level in this grid is the dotted-half-note ( (J‘). The

dots in the largest level indicate the most stressed beat. Therefore, this metrical grid indicates
that the first beat of a measure in 3/4-meter is the strongest beat. Lerdahl and Jackendoff (1983)
also pointed out that in Western music, “the time-spans between beats at any given level must be
two or three times longer than the time-spans between beats at the next smaller level.” Like the
grouping structure, the overall restrictions on the metrical structure are stated in rules in the
GTTM. There are four Metrical Well-Formedness Rules (MWFRs) and ten Metrical Preference
rules (MPRs) in total. Rules that are relevant to our analysis will be described in the following

discussion.
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5.3.2 Examples in Huju

I still adopt the piece “>M{/RF]JT— i~ to analyze the metrical structure of its first three

measures. Each metrical level will be given the time-span note value to its left for the

convenience in the discussion,

(78)
ﬁ.
i e e
_*

There are four levels in this analysis. The note which has the shortest time-span in this song

is the eighth-note, and it is also the lowest metrical level. Since this is a 4/4-meter piece, the

time-spans of the beats at each level are two times longer than the time-spans of the beats at the

next lower level. Every note in the analysis is associated with a beat at the lowest level.
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(79) MWER 1: Every attack point must be associated with a beat at the smallest metrical

level present at that point in the piece

Given that an attack point refers to a point in time when a pitch-event begins to be played, and

it is treated as a note or a pitch-event. Furthermore, in the metrical grid, a beat at a larger level is

also a beat at a smaller level. This is a restriction stated by MWFR 2,

(80) MWER 2: Every beat at a given level must also be a beat at all smaller levels present at

that point in the piece.

As mentioned before, a dot at a given level, except for the smallest level, indicates a strong

beat at that level. So, the dots at the quarter-note and half-note levels indicate stronger beats in

the metrical grid. Note that the strong beats at each level are spaced two beats apart. This is

consistent with the statement of MWFR 3 and MPR 10.

(81) MWFR 3: At each metrical level, strong beats are spaced either two or three beats

apart.

(82) MPR 10 (Binary Regularity): Prefer metrical structures in which at each level every other

beat is strong.
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As in Grouping Structure, the two parallel constructions in the first four measures will

receive the same metrical analysis. MPR 1 formalizes this phenomenon.

(83) MPR 1 (Parallelism): Where two or more groups or parts of groups can be constructed

as parallel, they preferably receive parallel metrical structure.

To link up the metrical analysis with grouping structure, | find that at the quarter-note and

half-note levels, the strongest beat in a group is always the first beat in that group, though this is

not strongly preferred in GTTM.

(84) MPR 2 (Strong Beat Early): Weakly prefer a metrical structure in which the strongest

beat in a group appears relatively early in the group.

A strong beat in music tends to be stressed. It is shown clearly in the metrical grid that the

strongest beats have the most dots. MPR 4 describes this preference.

(85) MPR 4 (Stress): Prefer a metrical structure in which beats of level Li that are stressed

are strong beats of Li.

As in language, strong beats are dependent on weights. Here are the ways to decide a strong

beat listed in MPR 5
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(86) MPR5: (Length) Prefer a metrical structure in which a relatively strong beat occurs at

the inception of either

a. a relatively long pitch-event

b. a relatively long duration of a dynamic,

c. a relatively long slur,

d. a relatively long pattern of articulation,

e. a relatively long duration of a pitch in the relevant levels of the time-span

reduction, or a relatively long duration of a harmony in the relevant levels of

the time-span reduction (harmonic rhythm).

The principles that MPR4 and MPRS5 state are similar to those for phonology in language.

Heavy syllables, also known as strong syllables, carry stress in many languages. This has been

contributed to the Weight-to-Stress Principle in Prince (1983) that if a syllable is heavy, then it is

stressed. The weight of a syllable depends on the number of moras it has. A light syllable has

only one mora and a heavy syllable has two moras. In terms of length, the vowels in heavy



132

syllables are relatively longer than those in light syllables. However, in phonology, length is

supposedly quantized (heavy vs. light), but in music, it’s gradient.

5.4 OT Analysis of Huju

Yan (1993) demonstrated how to apply OT on music in Chinese folk songs. She found

similarities between constraints for music and prosody, and the constraints are listed in (87). As

mentioned before, one of the goals of GTTM is to find the music universals across different

music genres, which means the OT constraints and rules should be similar in different music

genres. Yan (1993) has already proved that her constraints work in Chinese folk song and

western tonal music. Therefore, my analysis on Huju, or Chinese opera music will take the

previous rules as a reference.

(87)

Purpose Music Prosody

Making boundaries | Align (Group, Left/right, slur, Left/right) | ALIGN-RED-L, etc.

Feet (Groups) BINARITY, TERNARITY BINARITY, TERNARITY

Stress Weight-BY-POSITION Weight-BY-POSITION
Weight-To-STRESS Weight-To-STRESS
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5.4.1 Grouping Structure

I will still use “>H R+ 55 7 as the main example for the OT analysis of Grouping

Structure. The second measure of “4] Jf”is given again above in example (67). In this measure,

all four pitch-events form one group at the smallest level. This is due to an interaction of five

constraints, which will be discussed one by one as follows. The MIN-BINARITY constraint has

the greatest effect on the grouping of measure one. The principle behind this constraint is GPR 1,

which strongly disfavors groups containing a single pitch-event.

(88) MIN-BINARITY

A group contains no fewer than two pitch-events.

Since GTTM claims that single-pitch-event groups are strongly avoided, | predict the MIN-

BINARITY constraint to be ranked high. This constraint is illustrated in the tableau 1 below.

Notice that the pitch-events have been digitized, 1 is for the first pitch-event, 2 is for the second

pitch-event, and so on. Brackets are used to mark groupings.

Tableau 1 Demonstration of MIN-BINARITY in the second measure of “H{RFT I f5 &
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Input:

1234

MIN-BINARITY

[1][2 3 4]

oo

[11[2][3 4]

**

o

[11[2][3][4]

*k*kk

o

[123][4]

[1][2 3][4]

**

=h

[12][34]

[1234]

Q@

=

[12][3][4]

**

As shown in the tableau, the MIN-BINARITY constraint blocks all but two grouping
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combinations with single-pitch-events, leaving two (f and g). One divides the four pitch-events

into two groups, and the other makes the four pitch-events into one group. The constraints

relating to these two groupings are given below.

(84) PITCH(X)PITCH(X)

Adjacent pitch-events that have a same pitch are grouped together.

(89) ALIGN (Group, Left, Slur, Left)

Align the left edge of a musical slur with the left edge of a group.
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The PITCH(X)PITCH(X) constraint derives from GPR 3a. It states a transition of two pitch-

events may be heard as a group boundary if it is involved in a greater change of interval than its

neighbors. PITCH(X)PITCH(X) says that the second and third pitch-events should not be

separated into different groups. The constraint ALIGN (Group, Left, Slur, Left) comes from

GPR 2a, in which a musical slur is said to symbolize a group, while a rest indicates a group

boundary.

The interaction, among MIN-BINARITY, PITCH(X)PITCH(X) and ALIGN (Group, Left,

Slur, Left), which are related to the first measure, is described by the following:

Tableau 2. Analysis of the second measure of “A/RFTH— T

a. [11[2][3][4]

FkkKk|

Input: MIN- PITCH(X)PITCH(X) | ALIGN (Group, L, Slur,
BINARITY L)
=5
1 2 3 4
*

b. [1][2 3][4]

x|

c. [1][2 3 4]

*|
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d. [12][3 4]

*|

e. =[1234]

f. [112[34]

x|

g [121[3]11[4]

*x|

h. [1 2 3][4]

*|

Since PITCH(X)PITCH(X) itself implies having more than one pitch-event, it’s hard to

figure out the ranking of MIN-BINARITY and PITCH(X)PITCH(X). However, it is certain at

both of them must outrank the alignment constraint. As for the interaction with ALIGN (Group,

Left, Slur, Left), ALIGN (Group, Left, Slur, Left) would favor incorrect candidates like (a), (c),

and block the optimal candidate (e). To prevent candidate (a) and (c) from winning, both MIN-

BINARITY and PITCH(X)PITCH(X) should outrank ALIGN (Group, Left, Slur, Left). On the

other hand, ALIGN (Group, Left, Slur, Left) would put boundaries around the second and third

pitch-events, thus blocking the optimal candidate. To protect candidate (e), PITCH(X)PITCH(X)

must outrank ALIGN (Group, Left, Slur, Left).
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In the preceding discussion, the MIN-BINARITY constraint was said to have a great

effect on groupings. Consequently, the ranking schema for Grouping Structure: MIN-

BINARITY, PITCH(X)PITCH(X) >> ALIGN (Group, Left, Slur, Left).

5.4.2 Metrical Structure

Before analyzing the metrical structure of Huju, a concept about the metrical structure in

GTTM need to be reclaimed that metrical structure is a local phenomenon, which means the

analysis of metrical structure only makes sense on small scale. Lerdahl and Jackendoff (1983)

even claimed that “the large level of metrical analysis is open to interpretation”. Therefore, the

following analysis of metrical structure will focus on small-scale metrical structures. In the

GTTM analysis of the metrical structure in “>;{/RFTJT— k574~ Four metrical levels are listed in

(90)

(90)
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Only the largest two levels, whole-note and half-note levels, which directly tell about the

most stressed beat will be discussed. With respect to the half-note level, there are three

constraints involved in our analysis.

(91) BINARITY

Every other beat is stressed.

(92) WEIGHT-BY-POSITION

Beats aligned with the first pitch-event of a group are heavy.

(93) WEIGHT-TO-STRESS
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A heavy beat is stressed. The weight of beats is counted on the duration of a pitch-

event’s time-span, a dynamic, a musical slur, a pattern of articulation, a pitch in the

relevant levels of time-span reduction and a harmony in the relevant levels of time-span

reduction. The beat with most weight in a group is claimed to be heavy.

BINARITY derives from MWFR 3, which states that strong beats are spaced either two or

three beats apart. The WEIGHT-BY-POSITION constraint comes from MPR 3, which claims

that pitch-events which coincide with initial beats are heavy, and the WEIGHT -TO-STRESS

constraint is based on MPR 5. Below is an analysis of the first measure of “ A/R$T It . It

describes the interaction among these constraints at the half-note level. Note that this piece is in

4/4 meter, therefore there are four beats in each measure. The numbers in the table stand for the

four beats and the Xs beneath them symbolize heavy beats in the level.

Tableau 3. Analysis of the quarter-note pitch level in the second measure of “A/RFTH— T

e Weight-to-stress Binarity |Weight-By-Position

1 2 3 4
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al 2 3 4

**

b.1 2 3 4

X X X X

**

c.1 2 3 4

X X

d=1 2 3 4

X X

el 2 3 4

X X

.1 2 3 4

X X

9123 4

h.1 2 3 4

X X

As seen in the score in (90), the fourth pitch-event has the longest duration of time-span in

the group. Thus, according to WEIGHT -TO-STRESS, it should be a heavy beat. As a result,

candidates without a heavy-beat mark on the fourth beat are blocked. Equally, the BINARITY

constraint has a great effect on this level, since the tune is in 4/4 meter. It stipulates that stress is

imposed on every other beat, which would also favor the optimal candidate. Finally, the

WEIGHT-BY-POSITION constraint blocks candidates without a heavy-beat mark on the first
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beat. Despite this, these three constraints do not interact with each other within this level, so that

| am not able to learn the ranking of them.

Now let us look at the half-note level, which is focused on the heaviest beat, i.e.

the most stressed beat. Since the whole-note level is built on the fourth-note level, | present both

levels to illustrate this in the table.

Tableau 4. Analysis of the half-note level in the second measure of “A{RFT I fid

Weight-to-stress Weight-By-Position
Tt
=
—
Input:
1234
al 2 3 4
X X *|
X
b.1 2 3 4
X X *| *
X
c.l 2 3 4
X X *1 *
X
d=1 2 3 4
X X *
X
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For the same reason mentioned earlier, the fourth beat is the heavies, thus stressed. To

prevent candidate (a) from winning, WEIGHT-TO-STRESS must outrank WEIGHT-BY -

POSITION. Furthermore, to make sure candidates (d) is the optimal candidate, WEIGHT-TO-

STRESS should be ranked above WEIGHT-BY-POSITION. The analysis so far reveals a rough

constraint ranking for the metrical structure. Such findings are same with the constraints

proposed by Yan (1993). The ranking schema is presented below.

(94) Ranking schema for Metrical Structure: WEIGHT-TO-STRESS (, BINARITY) >>

WEIGHT-BY-POSITION (, BINARITY)

5.5 Summary and Reflection

This chapter provides a preliminary OT analysis on Huju, of which goal is to reveal the

evidence for music universals. Different musical genres may use the same constraints in their

groupings and metrical structures, especially in grouping structures. Likewise, in GTTM, the

rules for grouping structure are claimed to be universal than those for metrical structure. This

supports GTTM’s claim about music universals.
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Based on the OT analysis, there are resemblances between music and language. Since the

constraints proposed for music adhere to the conventions developed for linguistic constraints, the

OT analysis provides more specific resemblances between language and music. The

corresponding constraints in language and music are that language and music both use alignment

constraints to mark edges. A musical slur in music marks a group, so the ALIGN (Group, Left

Slur, Left) constraint aligns the left and right edge of a group with the left and right edge of a

musical slur. With a similar process, a linguistic constraint like ALIGN-RED-L (Kager, 1999)

aligns the left edge of a reduplicant with the left edge of a prosody word. In addition, the

constraints BINARITY are found in the metrical structures of both language and music. In

language, stress feet are typically binary. Like heavy syllables in phonology, a strong beat is

stressed. In a 4/4-meter piece of music, strong beats are spaced two beats apart at each level in

music, that is, the stress pattern is binary. The idea of BINARITY is also analogous to the

concept of BinMin (¢, ®) which requires a phonological phrase contains at least two prosodic

words. Furthermore, the WEIGHT-BY-POSITION principle proposed by Prince (1983) and

Smolensky (1993) is also found in music. It shows a structural property in music that pitch-
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events coinciding with the first beat of a row bear stresses. In addition, the WEIGHT-TO-

STRESS constraint is similar to that proposed for phonology whereby heavy syllables are

determined by the weights. GTTM formalizes valid insights into music cognition by proposing

rules. These rules describe our cognitive capacities of music and make the study of music

scientific, rather than just artistic. What’s more, GTTM is concerned with the universality among

musical grammars. This follows the idea of Universal Grammar (UG), the central goal of

linguistic theories. Such an approach can help in arguing for the innateness of music capacity.
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Chapter V1. Conclusion and Discussion

This dissertation investigates the interface tone-tune relationship between music and

language in Huju. The following questions await to be answered: 1) What is the relationship

between music and speech melody in tonal languages? Does music follow melody or is there a

clash between them? 2) If there is a clash, under what circumstances will there be a clash? 3)

How are music/songs understood if there is a clash between music and langue, and 4) What

interface areas can be studied between music and language?

Two research methods have been applied. The first approach is to conduct a quantitative

research on the mapping conditions via comparing the music melody and linguistic tone in Huju

through prosodic domains. The second approach is to apply the linguistic OT analysis to study

the music structure in Huju based on music theory GTTM. A summary of tone-tune relationship

studies across tonal languages is also provided.

For the quantitative analysis, an evaluation metric (three tiers: melodic, syllabic and tonal

tiers; See Figure 10 and Example 16) on tone-melody matching within prosodic units is

proposed. The comparison is based on the linguistic concept—prosodic constituency—including
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Prosodic Word(PW), Clitic Group(CG), Phonological Phrase(PPh), Intonational Phrase(IP) and

Foot(Ft). The results suggest that there is about 70% correlation between music melody and

language tone in Huju (See Figure 14). Such findings support the hypothesis that the more tones

in a language, there is a higher probability of a link between language tone and music melody.

The results also differ from many musicians' opinions that the word tones have a limited

restriction on the music melody of Huju. However, the prosodic constituents are not sensitive in

the cognition of sung melody, which is different in speech cognition.

Although 70% is considered a relatively high correlation, there is still a 30% clash between

music and language in Huju. Unfortunately, there is no regulated rules have been found from the

mismatch conditions. However, some examples indicate that the mismatch cases are likely to

happen when the music form plays a more prominent role than languages form in a music piece.

For example, a preference has been found that changgiang style has less mismatch groups than

xiaodiao and huanggiang within the domain of prosodic word. Compared with xiaodiao and

huanggiang, changgiang is one of the arias types that have the most chanting patterns in singing,

so it has more linguistic property. In addition, most of the mismatches of clitic group happen on
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lining word. Lining words are only used in singing, of which music property is more prominent

than linguistic property. Therefore, the mismatch conditions happen in Huju when the linguistic

property is sacrificed to satisfy the music property in a music piece.

The second approach is to apply the OT analysis to investigate the innate structure between

music and language on grouping and metrical structures according to GTTM. The ranking

schema in Huju for grouping structure is MIN-BINARITY, PITCH(X)PITCH(X) >> ALIGN

(Group, Left, Slur, Left), and the ranking scheme for metrical Structure: WEIGHT-TO-STRESS

(, BINARITY) >> WEIGHT-BY-POSITION (, BINARITY). Such findings match with the

constraints ranking proposed by Yan (1993) in Chinese folk song and Western tonal music. It

suggests that music resembles in language from innate structure in certain ways with constraints.

For examples, both language and music use alignment constraints to mark edges. The idea that it

is because of the resemblances in innate structures between music and language that lead to

listeners’ understanding of the clash part seems to be plausible, yet music and language are

indeed different. Language is an ability with which most people are born, but music is an art

form created by people. Different music genres have its special music features or patterns
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regardless of melody, rhythm, timbre, etc. Listeners have their preferences of music. Therefore,

merely analyzing a musical piece from its structures is not enough when considering the

interface between music and language. Listeners’ preferences are constraints which also need to

be considered. In other words, both well-formedness condition and preference condition need to

be considered in the interface between music and language. It is not wise to borrow a linguistic

concept and apply it in the music field directly or vice versa. Therefore, for future studies in the

area of interface between music and language, there are two directions: 1) Explore the

resemblances on the structure between music and language under the “universal” concept; 2)

different types of music have their specific well-formedness patterns, and listeners have

preference rules to help them understand the music and language. How to find the match

between the well-formedness pattern and preference pattern is the focus.

This dissertation provides a preliminary model of studying the tone-tune relationship in

tonal languages. Although different languages may have different constraints on music and

linguistic tonal types, the innate essence of these two areas is seen to be universal. This study

remains limited when it comes to the sample size, types of language and music. Future studies
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can investigate other languages with respect to the proposed metric. Psychological tests on the

perception of sung melody, can be considered for future studies as well.
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Lyrics

BT

Melodic tier
TS within PW
TSwithin PPh
TSwithin IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

Lyrics
BT
Melodic tier

TS within PW

TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

E = HHEHH
HL HL HL LH MH HL HL
5 53 32 2 26, 26p 5p

H= L# H=L# MH# HL#HL
H=L=L=L # M=H=L
H L

B AL JF 5 57 15

MHHL HLMH MH HLLH
1* 17 6 63 1%2* 75 5
M=H# H=L# MH# HL#LH

M=H=L=L #M=H=L
M L
R =R BIOBO

LIH LH HL HL LH HL MH
2 5 53 32 6wl 22 25

L =H# H =L #LH# HL#MH

H=L
L=H=L=L# L=H=L
L L
LHHL LH LH MH HL HL
13 6 1 32 37 6
L=H # LH #LH# MH# H=L

L=H=L=L # M=H=L
L L

match

OK/OK/*/OK/ok
OK/OK
OK

Match

*/OK/OK/OK/ok
OK/OK
Ok

Match

OK/OK/OK/ok/*

OK
OK/ok
ok

Match

ok/ok/ok/*/OK
OK/OK
ok
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Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

?Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

SEEEER

HLLH LH LH HL HL MH

5 53 2 2 5 51 12

H=L# LH#LH# H= L# MH
L=H

H=L=L=L# H=L=L

H L

Y B NIRRT
LH LH LH LH LH MHHL
5 65 3 5 3 1% 5

L= H# L=H# L=H #HL
L=H=L=L# L=H=L
L L

BT IUERT

HLLH HL HL MH LH HL
2 53 3 2 32 53 3%
H=L # H=L# M=H=L
H=L=L=L# M=H=L

H L
SKALVE B T
MH HLLHLH LHLHHL

5 65 3 32 75 5 5
M=H# L=H#LH# L=H
M=H=L=L# L=H=L

M L

Match

OK/ok/ok/OK/OK

ok
OK/OK
OK

Match

OK/OK/OK/ok

*/*

OK

Match

*/OK/OK
ok/OK
ok

Match

OK/OK/*/ok

*/*

ok
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BT

Melodic tier
TS within PW
TS within PPh
TS within IP

Lyrics

BT

Melodic tier 1
Melodic tier 2
TS within PW

TS within PPh

TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

BT

b A tH W R

LHLH HLHL LHLH LH
5 7 76 5 6 72* 2%5
L=H# H=L# LH#LH#LH
L=H=L=L# L=H=L

L L

i FAL JTRRD
LHLHHL HL MH LH HL
1 3 32 160 2 37 6o
1 53 3 2 2 26 5
L=H# H=L#MH#L=H

L=H=L=L# M=H=L

L L

I R AR A2 3L
MHLHLHLHLH HL LH
35 3 2 7o 250 12 Tu5p
M=H# LH# L=H# H=L=L
M=H=L

M=H=L=L=L# L=L=L

M L

HARNE WA E R RBERERIIR
LHLHMHMHHLMH MH LH MH
MH MH MH MH HL
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OK/OK/ok/OK/*
OK/*
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OK/OK/ok/*
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OK/OK
*/OK

ok
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ok/ok/*/OK
OK
OK/OK
OK
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6b 7o/ 2 2 25
TS within LH# L=H=L# H=L# MH#L=H#M=H# M=H#  0ok/OK/ok/ok/OK/OK/ok/OK
PW HL
TS within L=H=L=L#H=L=L=L=L M=H=L OK/OK /OK
CG
TS within L=H=L=L# H=L=L=L=L#M=H=L=L=L OK/OK/OK
PPh
TS within IP L L ok
Lyrics AR 2 R A Match
BT MH MH MHMH LH MHLH LH LH
Melodic tier 32 3 6o 36b 1 2 32 37b 6b
TS within PW M=H=L # M=H=L# L=H=L OK/OK/ok
TS within PPh M=H=L= L=L=L# L=H=L OK /ok
TS within IP M L OK
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BT HLHLMH LH HLLH
Melodic tier 5 5 51 16 23 1
TS within PW H=L=L# LH#H=L OK/*/OK
TS within CG L=H=L OK
TS within PPh H=L=L=L=L=L OK
TS within IP H L OK
Lyrics nyony fx g Match
BT LH MH HL MH
Melodic tier 2 T2 37v 6b
TS within PW L=H# H=L ok/OK
TS within PPh L=H=L=L OK
TS within IP L=L OK
Lyrics — i XS FR RIS Match
BT MH HLHLLHMHLHMH MH HL HL
Melodic tier 1 1 6o 2 6o 250 50 3l 255 b5p
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TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

Lyrics

BT

Melodic tier 1
Melodic tier 2
TS within PW

TS within PPh

TS within IP
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M=H=L#H=L#LH#M=H#H=L OK/OK/*/ OK/OK
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M L OK
RS AN LRI XU Y

MHHL HL HL HL LH LH HL MH LH
23 5 52 3 31 15 6n 3 31 2
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L = L ok
H 0 Match
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3 56 16 55
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Lyrics

BT

Melodic tier
TS within PW
TS within
PPh

TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

Lyrics

BT

Melodic tier 1
Melodic tier 2

WA B AT ANGH
LH HL LH LH MHMHHL HLHL

56p 12 3 6p 15 6 1 53 2
L=H # LH# L=H# M=H# H=L
L=H = L=L=L #M=H=L=L
L L
2 H BRI
HLLH LH MH LH LH
5 4 33 2 6p 1

H=L# LH# MH# L=H
H=L=L

H=L=L# L=H=L
H=L

EE IS

LH LH HL MH
3 36 T72¢ 2%
L=H# H=L
L=H=L=L

L=L

B2,
HL HL MH
6 65 317
5 321

Match

OK/ok/*/OK/OK
OK/*

Match

OK/ok/ok/OK
OK

OK/ok

OK

Match

OK/OK
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TS within PW
TS within PPh
TS within IP

Lyrics

BT

Melody Pitch
TS within PW
TS within CG
TS within
PPh

TS within IP

Lyrics

BT

Melody Pitch

TS within PW
TS within PPh
TS within IP

Lyrics

BT

Melody Pitch

TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

H=L=L
H=L=L
H=L

FRE RO A

IHHLLHMHHL HL LH MHMH
3 1 3 2 25 3u5y 6ub6b

6b

LH# H=L# MH#H=L#LH#M=H
L=H=L=L

L=H=L=L#H=L=L=L=L

L=L

e S RAME

LH LHLHMHHL MH MH
506b 16p 2 21 3 2 26p
L=H# L=H# HL# M=H
L=H=L=L# H=L=L

L= L
LUNZINES Ty}
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5 6 65 53 5 25 67y
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M=H

M=H=L=L # M=H=L
M=L

RILTi
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Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG

NARFT I — Match

LH MH MH HL MH MH HL

6 31* 6 65 1# 1#2%  3#1#

LH# MH# M=H# MH# MH#HL ok/ * [ */ok/OK/OK

L=H M=H OK/OK

L=H=L=L # M=H=L ok/ ok

L = L *

EIRE & Match

MH MH MH MH MH

16p 1 23 55 53
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M=H #M=H=L ok/*
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MH MH LH MHLH

6 5 36 75 5
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/NS - S N < B << B S =1 Match

HLLH LH LHLHMHMHLHLH

¥ 6 3 6 16 5 67 6

HL# LH# LH#L=H#MH#M=H#LH ok/ok/ok/OK/ok/OK/ok
L=H L=H=L M=H=L OK/ OK/ *



TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

Lyrics
BT
Melodic tier

TS within PW

H=L=L=L=L=L# M=H=L

H=L

M A TH 7K Z G

MH MH MH LH MH LH LH HL
53 63 2
M=H#MH # M=H# MH# LH#HL
M=H=L
M=H=L=L=L# M=H=L
M=L

MR

LH LH LH
3 36 52
L=H# LH
L=H=L

L=L

A8

HL LH HL
7 77 6
H=L# HL
H=L=L

H=L

TR
HL MH LH

6 55 3

H=L#LH

OK/*
OK
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*/ok/* /ok/*/ok
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OK/*

ok
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OK/*
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ok/ok
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TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh

H=L=L

ST

MH LH LH
56 75 5
MH# LH#LH
M=H=L
M=L

JE HH k] 2

MHMH LH MH LH MH LH
32 3 6 1 23 5 3
M=H # L=H# L=H# LH

M=H=L=L # L=H=L

M=L

YR N

LH LH HL HL MH MH LH
23 53 3 21 7ubn OSudn 6b
L=H # H=L# MH# M=H

L=H=L=L # M=H=L

L=L

NG|

MH MH LH
53 56  1%1*
MH# M=H
M=H=L
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ok
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ok/ OK/ OK/ ok

OK/ *
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OK/ OK/*/OK

ok/ OK
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Match

*/ OK
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Lyrics e P K& T Match
BT MH MH LH MH MH LH LH
Melodic tier 66 53 66 53 23 25 1
TS within PW M=H # L=H# MH# L=H **|OK/*
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TS within IP M=L OK
Lyrics A TE XS I Match
BT LHLHMHLHMHMH MH
Melodic tier 3 1 16 65 35 65 5
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Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

Lyrics

BT

Melodic tier 1
Melodic tier 2

HRA
LH LH MH LH LH
3 565 6 5

LH # LH# MH#LH# LH

L=H M=H
L=H#M=H=L
L=L

BHFROH

HL LH HL HL LH
1¥ 65 5 6 5
HL# LH# HL#H=L
H=L

H=L# L=L=L
H=L

AA IS T R

LHLH HLMH LH LHHLHL
52 35 51

3 51 65 53 5

L=H# H=L# L=H# H=L
L=H=L=L# L=H=L=L

L=L

(] e

LH MH MH HL
16 53 21 2
16 53 21 2

Match

ok/ok/*/ok/ok
OK/ok
OK/OK

*

Match

ok/*/ok/OK
OK
OK/OK
OK

Match

OK/OK/*/OK
OK/ok
ok

Match
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TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

LH# M=H# HL
M=H=L

L=H=L=L=L

L L

AN ATG A
LH MH LH LH MH LH LH

3 5 5 6p 12 7pdp 6p
LH# MH # L=H# MH# L=H
L=H
L=H=L=L# M=L=L
L=L

TN AT A5

LH MH LH LH MH MH HL
3 5 5 6o 12 Tu5p 6o
LH# MH # L=H# MH# M=H
L=H

L=H=L=L# M=H=L

L=L

MEHEHOZ A/ Nl R

MH MH LH LH LH MH HL LH

66 53 66 5 3 23 26p
M=H# LH# LH#LH# M=H=L
M=H=L L=H
M=H=L=L=L# M=H=L

M=L

*/*/ok
OK

Match

ok/ok/*/OK/*
OK

ok/OK

ok

Match

ok/ok/*/OK/*
OK

ok/OK

ok

Match

*/ok/ */OK
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OK/OK
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Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG

WG

LHMHLHLHLH LH LH
3 1 6 55 53 5
LH# MH# L=H# LH# L=H

L=H
L=H=L=L# L=H=L
L=L

JRETC

MH MH MH MH MH

1* 1*7 65 6 5

M=H# MH# MH#MH
M=H=L

M=H=L=L=L

M=L

B RIB
MH HL LH LH LH

53 1% 35 6 5
MH# HL# LH# LH# LH
M=L# L=H=L
M=L

FoR AT

LHLH MHMH LHLHMH
3 51% 13 53 52 35 51
LH# LH# M=H# LH# L=H

L=H
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ok/ok/*/ok/ok
OK
*IOK

Match

*/ */ok/ok
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Melodic tier

TS within PW

PRI EFM

LH LH HLMH LH
3 5 2¢ 65 5
LH# LH# H=L# LH
L=H # H=L=L
L=H=L=L=L

L=L

FRTEIRARFT RS

LH LH MH LH LH HL
66 33 2 2 1 22
L=H# M=H# LH# HL#

LH MH
11
L=H

M=H=L# H=L=L

L=H=L=L=L# H=L=L
L=L

HfE e —iER A AR
LH MH LH MH LH LH
5 3 32t 7 2

LHHLLH LH
5 6 27 65 3

LH# MH# LH# M=H# L=H# HL# LH#LH

L=H=L

H=L=L

L=H=L=L=L# L=H=L=L=L

L=L

WP R A T 4F
HL LH HL LH LH MH
53 56 2f7 65 54

LH
5 5

H=L # H=L # LH# M=H
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Match

ok/ok/OK/ok
OK/OK

*

*

Match

OK/ok/ok/ok/ok
OK/OK
*IOK

*

Match

ok/ok/*/OK/OK/OK/*/ok
*/OK

*/*

*

Match

OK/OK/*/ ok
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TS within PPh H=L=L=L# L=H=L ok/OK

TS within IP H=L ok
Lyrics SRR SR fa 23k Match
BT MHLHLHLHLH MHMH LH
Melodic tier 7 22 7 5 67 6 65 3
TS within PW M=H# LH# L=H# M=H# LH OK/ok/OK/*/ok
TS within CG M=H=L# M=H=L ok/OK
TS within PPh M=H=L=L=L# M=H=L ok/OK
TS within IP M=L OK
Lyrics MO R O Match
BT MH HL LH MH LH MH HL MH
Melodic tier 76 7 6 5 67 54 5 5
TS within PW M=H# LH # MH#LH # MH# H=L ok/ok/ok/OK/*/ok
TS within CG M=H=L# M=H# M=H=L OK/OK/ok
TS within PPh M=H=L=L=L# M=H=L ok/ok
TS within IP M=L OK
Lyrics R I R — 77 B2 A Match
BT MHHLHLLHLH MH MH HL LH MH LH
LH

Melodic tier 2 3 3 2 7w 2 2 3 2 6p Tv6p 3b

TS within M=H# HL # LH# L=H#MH# H=L# M=H# LH  ok/ok/ok/OK/ok/OK/ok/ok
PW

TSwithin CG  M=H=L=L#L=H=L  M=H=L ok/*/ OK
TS within M=H=L=L=L=L=L=L=L# M=H=L ok/OK
PPh

TS withinIP M=L *



Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics
BT
Melodic tier

TS within PW

IS KA

LH LH LH MH LH LH MH MH
356 7 2%5 35 6 6
LH# LH#LH# M=H# LH# M=H
L=H=L# L=H=L
L=H=L=L=L# L=H=L

L=L

PAEFK R LA

LH LH LH LH MH MH MH LH
7 3 25 6 3 292" 76
L=H # LH# L=H# M=H# LH
L=H=L

L=H=L=L=L# M=H=L

L=L

DIE < GO A IR AT R

MHMHHLLHMHLHLHLHLHLHLHLH
2 27 6 5 7 6 5 54 5 5
M=H#HL#LH# M*=H# L=H# LH# L=H

M=H=L=L
M=H=L=L #M=H=L=L=L=L=L
M=L

NS

HL MH MH
7 2% 7
HL# M=H

Match

ok/ok/ok/*/ok/ok
*/*
*/*

*

Match

OK/ok/OK/**

*

ok/ OK
ok

Match
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ok/ok/ok/OK/*/*/ok

OK
OK/ok
OK

Match

ok/ *



TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

H=L=L

AR — H S A X

HLMHLHLHHLLHHLLHLHLH
7 7 7 7 6 5 67 6 76 63

H=L=L# L=H# L=H# L=H#LH
L=H

H=L=L=L=L# L=H=L=L=L

H=L

521 RFEB B A <

LHLHHL LH LH LH MH HL MH MH LH
7 22 3 22 7 5 6 7 6 75 5
LH#LH# H=L# LH# L=H#HL# M=H=L

L=H# H=L=L#L=H=L
L=H=L=L=L=L=L=L# M=H=L
L=L

e MR U

LHHL LH MH HL LH MH MH LH

3567256 7 6 53
L=H# LH#M=H# LH# M=H# LH
L=H=L#M=H=L#M=H=L
L=H=L=L=L=L#M=H=L

L=L

2R B
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Match

ok/*/OK/ok/*

*

OK/ ok
OK

Match

ok/ok/OK/ok/OK/ok/OK
OK/OK/*

OK/OK

ok

Match

OK/ok/*/ok/*/*
*/OK/OK

*/ OK

ok

Match
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Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics
BT
Melodic tier

TS within PW
TS within CG

LH MH HL LH LH LH HL HL

35 6 27 6 5 54 5 5

L=H# H=L#LH#LH#H=L
L=H

L=H=L=L# L=H=L=L

L=L

PRI AT R

MH MH LHLHMH LH LH

3¢ 3 7T 27T 6 T 7T

M=H# L=H#M=H# LH
M=H=L

M=H=L=L# M=H=L

M=L

TR TR M T

LHLHLHHL MH LH LH LH LH MH
3 55 67 76 6 5 5 5 5
L=H# L=H=L=L# LH# LH# L=H

L=H=L=L=L
L=H=L=L=L=L=L#L=H=L
L=L

ANABIR A e

MH MH LH LH MH MH LH LH

7 22 7 5 67 6 76 3
M=H# LH#L=H# M=H#LH

M=H=L M=H=L

OK/OK/ok/*/ok

*

*/ok

Match

ok/ok/OK/ok

*

OK/*
OK

Match

OK/*/ok/*/ok
OK
*IOK

Match

OK/ok/OK/ok/ok
ok/OK
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TS within PPh M=H=L=L=L# M=H=L ok/OK

TS within IP M=L OK
Lyrics — B ARAT SRR A I DR Match
BT MHLHMH LH LH LH MH MH LH MH MH
HL MH
Melodictier 2% 2¥ 7 5 6 7 7 2 6 5 54 5
5
TS within M=H# MH#L=H#LH# M=H# LH#MH# ok/ok/OK/ok/OK/ok/ok/*/ok
PW MH#H=L
TS within L=H=L L=H *[*
CG
TS within M=H=L=L=L=L#M=H=L=L#L=L=L OK/OK/OK
PPh
TS within [P M=L OK
Lyrics TSR —TIse Match
BT LHLHHL MH MHHL MH LH
Melodic tier 5 35 5 67 6 3
TS within PW LH# L=H# M=H#H=L#LH ok/OK/OK/OK/ok
TS within CG H=L=L OK
TS within PPh L=H=L=L=L# H=L=L */OK
TS within IP L=L *
Lyrics SRS A L Match
BT MHMHLHMHLHLHLHLH
Melodic tier 2 2 7 5 67 54 5 5
TS within PW M=H# LH# M=H# LH# L=H ok/ok/OK/*/ok

TS within CG M=H=L# M=H OK/OK



TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

Lyrics
BT

Melodic tier

M=H=L=L=L# L=H=L
M=L

WM TR

HL HL LH MH LH HL MH MH

T 2 2 Tv 2 32 Tvbp

H=L# LH# MH#LH#H=L#MH

H=L=L# M=H#H=L=L
H=L=L=L=L# H=L=L
H=L

Wit % FIRA % 2 ik

LH MH MH LH MH HL MH MH MH
3 5 5 6 7 67 54 5 5
LH#MH#MH#LH#M=H#MH#M=H

L=H#M=H#
L=H=L=L# M=H#M=H=L
L=L

R AT R ANK

MH HL MH LH LH MH LH
27 2* 6 6 54 5 3
M=H=L=L# LH#M=H
M=H=L=L# L=M=L

M=L

PO 0% ) K

MH LH MH LH MH LH LH HL
7% 7 7 5 67 54 5 5
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*/ok/ok/ok/ok
*/OK/OK
*/OK

ok
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ok/ok/ok/ok/ok/*/ok
OK/OK
*/ok/ok

*
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OK/*/*
OK/ok
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TS within PW M=H=L# L=H#L=H#HL ok/OK/ok/ok
TS within PPh M=H=L= L=L# L=H=L ok/OK
TS within IP M=L OK
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Lyrics YLK Match
BT LH LH MH HL
Melodic tier 1 12 3 26p 2
Melodic tier 2 12 3 26p 2
TS within PW L=H# MH# HL OK/*/ok
TS within CG L=H=L=L *
TS within PPh L=H=L=L *
TS within IP L=L *
Lyrics RFTIR Match
BT LH MH LH
Melodic tier 3 51 b
TS within PW LH# MH# LH ok/*/ ok
TS within PPh L=H=L ok



TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh

TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics
BT

Melodic tier

L=L

TREFIRITIR

LH HL LH MH LH
6o 16p 5v6p 21 16p
LH# HL# LH#MH#LH

L=H

L=H# L=H=L

L=L

R ER 2

LHLHLHMLLHHL HL
3b 5p 6p16p12 53 554

L=H# L=H# LH# H=L
L=H=L=L# L=H=L
L=L

EREER S
LHHLLH HLHL
6 1 23 65 51
LH# HL#LH#H=L
L=H=L

L=H# L=H=L

L=L

T FMEL =

HLMH LHLH LH HLLH

1 15 3v 5 27w 270
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ok/*
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*/ok

*

Match

ok/ok/OK/OK

*

OK/ok
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TS within PW
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

H=L# L=H# LH# H=L
H=L=L=L#L=H=L
H=L

WL [l 3
MHLHLH LH LHLHHL
6b 1 23 56p 6o 151
M=H# L=H# LH# L=H
M=H=L=L# L=H=L

M=L

(IR HEN

LH LH HL
6p 15 51
LH# L=H
L=H=L
L=L

PO AL B R A 2
MHMHLHMH LH LHLH
16 1 5 6o 23 12 3
M=H# L=H# LH# L=H

M=H# L=H=L=L=L

M=L

OK/OK/*/OK
*/ ok
OK

Match

OK/*/ok/ok
ok/*

*

Match

ok/ok

Match

ok/OK/OK/*
ok/*

*
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Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics
BT
Melodic tier

TS within PW

POBCH B RE 2 A
HLHLLHMH LH MH HL
5 53 1 21 15 61 15
H=L# L=H# L=H# HL
H=L=L=L# L=H=L

H=L

YN Vv eS

LHLH HL MH HLLHMH
66 12 37 6 65 53 22
L=H# H=L# H=L#MH
L=H=L=L# H=L=L

L=L

BB KA

MHMHLHLH LH LH LH HL
5 3 2 Twbp 1 6l 23 554

M=H#LH# L=H# L=H# HL
M=H=L

M=H=L # L=H=L=L=L
M=L

E7RER 7

LH HL LH LH HL
3 5v5p 60 15 51
LH# HL# L=H# HL
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OK/ok/ok/OK
OK/OK
OK

Match

OK/OK/OK/ok
OK/OK

*

Match

*/ok/ OK/ OK/ OK
OK

OK/ok

OK

Match

ok/ok/OK/OK



TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

L=H# L=H=L
L=L

KK

MH LH MH

3 51 5b5
MH# LH# MH
M=H=L

M=L

INUESIES

MH HL MH
6o 16p  5b6b
MH# HL# MH#LH#MH

M=H
M=H# M=H=L
M=L

KFH— NS

LH MH

MHLH MH MH MH HL HL

3b 5p 6b

M=H# M=H# MH# H=L
M=H=L=L# M=H=L

M=L

53

55p
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OK
OK/*

Match

ok/*/ok
OK
OK

Match

ok/OK/OK/*/*
ok

ok/*

ok

Match

OK/ok/OK/OK
*/ OK

*



Lyrics PRI R 481

BT MH HL MH HL HL

Melodic tier 160 1 23 65 51

TS within PW MH# HL# MH# H=L

TS within CG M=H

TS within PPh M=H# M=H=L

TS within IP M=L

Lyrics SE7 5 1 VR FEAR AR IR

BT LHMHMHMHHLLH MHHLHL MHHL

Melodic tier 6o 1 1 2 3 26p 11 2 6 53 55

TS within PW L= H=L #MH #H=L# MH#HL#H=L# HL

TS within CG L=H=L=L

TS within PPh L=H=L=L=L=L=L# M=H=L=L=L

TS within IP L=L

Lyrics WME 6 = — & B O F o

BT LHLHMHHLMHMHLH HL MH MH LH
LH

Melodictier 6, 1 2 55 22 1 17p 6b

11

TS within PW  L=H#MH#H=L# M=H# HL#MH#M=H# LH

TS withinCG L=H=L H=L

TS withinPPh  L=H=L=L=L# M=H=L=L# M=H=L

TS within IP L=L
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*/ ok/ OK/ OK
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ok/OK

ok

Match

*/ok/OK/ok/ok/OK/ok
*/ OK
OK/ *

*

Match

OK/ok/OK/*/ok/ok/OK/ok
*IOK
*/ OK/OK

*



Lyrics

BT

Melodic tier
TS within PW
TS Within CG
TS within PPh
TS within IP

—AEH LA

MH LH HL MHMH LH LH

1 17 60 50 3 44 15

M=H# HL#MH# M=H# LH
H=L

M=H=L=L# M=H=L

M=L
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Lyrics I e P Match
BT LH LH LH LH
Melodic tier 1 6o 601 21 12
Melodic tier 2 6b 6pb1 21 12
Melodic tier 3 6b 6pb1 21 12
Melodic tier 4 6b 6pb1 21 12
TS within PW LH#LH# LH#LH ok/OK/*/*
TS within CG L=H# L=H OKl/ok
TS within PPh L=H=L=L *
TS within IP L=L *
Lyrics e e e N Match
BT HL HL LH LH LH
Melodic tier 1 6 6 5 3 51
Melodic tier 2 6 6 5 3 51
TS within PW H=L#LH# LH#LH ok/ok/ok/*
TS within CG H=L=L# L=H OK/*
TS within PPh H=L=L=L=L OK
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TS within IP

Lyrics

BT

Melodic tier 1
Melodic tier 2
Melodic tier 3
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

FH/ BRI

LH MH MH LH LH

6p 6ol 23

23 56 32 16
23 56 32 16
LH# MH# MH# L=H

L=H# M=H=L
L=H=L=L=L
L=L

AR

LHMH LH HL LH

1 12 26p

L=H# L=H# LH

L=H# L=H=L
L=L

W [T MR XU -l

HLLH LH HLHLHLHLLHMH
6 65 6 5 2 4
HL# L=H# H=L# H=L#LH#MH

6 56 177

H= L=L=L=L#H=L=L=L

H=L

IR L

H=L=L=L
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*

*

Match
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Match
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OK

OK/OK

OK
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BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh

LH MH HL LH HL
45 61* 5 51 2
LH# MH# H=L# HL
L=H# H=L=L
L=H=L=L=L

L=L

oGt

MHHL LHMHHLHLHL
42 46 52 4 45 6 63
MH# H=L# M=H# H=L

M=H=L# M=H=L=L
M=L

UGN

LH MH LH LH MH
23 56 3 51 2
LH# MH# LH# L=H
L=H

L=H# L=H=L

L=L

b I
HLLHLHLHLH
6 6 5 3 51
H=L#LH# LH#LH
H=L=L#L=H
H=L=L=L=L

OK/OK/OK/ok
OK/ok

ok

ok

Match

*/ OK/ OK/ OK
OK/OK
OK

Match

OK/ OK/ ok/ *
OK

OK/ ok

OK

Match

ok/ok/ok/*
OK/*
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TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

Lyrics

BT

Melodic tier
TS within PW
TS within PPh
TS within IP

H=L

PRy 05

LH HL HL LH HL
12 35 21 7wbp 5p
L=H# HL# LH# HL
L=H=L# L=H

L=L

KA ARG NG

MHLH MH LHHLLH LH
56 1* 16 65 6 52 45

M=H# M=H# H=L# LH
M=H=L=L# H=L=L
M=L

HL MH LH MH MH
6 5 3 51 2
H=L# LH# M=H
H=L=L=L=L

H=L

IS AR

LH HL HL LH LH HL MH
42 6 52 4 45 6 63
L=H=L# L=H#H=L
L=H=L# L=H=L=L

L=L

OK

Match

OK/OK/*/ok
OK/*
ok

Match

OK/*/OK/OK
ok/ok
ok

Match

OK/ok/*
OK
OK

Match

ok/*/ OK
ok/ ok
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Lyrics

BT

Melodic tier
TS within PW
TS within CG
TS within PPh
TS within IP

PEARER A
LH MH MH HL LH
23 56 32 11 2
LH# MH# MH#H=L
L=H

L=H=L=L=L

L=L
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