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1. Introduction

Music is often known as the “universal language,” and it seems an unarguable proposition
that nearly all, if not all, of the world’s cultures contain some form of music. The majority of the
world’s people speak a tonal language (Moira Yip 2002), and the world’s most widely spoken
language, Mandarin Chinese, is a tonal language. Thus, it should come as no surprise that
linguistic tone and musical pitch interact when singers sing songs in tonal languages. Mandarin
Chinese, and the Sinitic languages in general, is no exception.

The question at hand is not 6nly whether tonal languages, and in this case Mandarin Chinese,
show a correlation between linguistic tone and musical pitch, but whether older, more traditional
and more culturally endogenous songs demonstrate a higher correlation between tone and tune
than newer songs from the twentieth century that exhibit a higher degree of Western influence.
While the existing literature does examine the question of correlation between linguistic tone and
musical pitch in Mandarin, there is a relative paucity of literature comparing genres of music. In
this paper, I examine four songs, two traditional folk songs and two songs stemming from the
shidaigii style of songs sung in Shanghai from the 1920s to the 1940s and hypothesize that the
two older folk songs will demonstrate a higher degree of correlation between the two than the
newer Shanghai-style songs.

I'use three different frameworks: Lian Hee Wee’s (2007) existing framework, which proves
tb be so loose that it is not useful; a middle-ground framework that straightforwardly looks at
individual syllables and transitions but fails to yieids clear conclusions; and finally, a model that
takes both overall Fy (fundamental frequency) and melismatic syllables (individual syllables

mapped to multiple pitches) into account. This third model combines both (1) the transitions

between Fy of spoken speech and musical pitch and (2) melismatic syllables; from it, I conclude




that in fact older folk songs do demonstrate more correlation between linguistic tone and musical

pitch than newer Shanghai songs, validating my hypothesis.

2. Linguistic and musical background
Before launching into the main body of the paper, I present some basic information about

Mandarin and Cantonese tones, and some musical concepts fundamental to the discussion.

2.1 Mandarin tones

As is commonly known, Mandarin has four tones. In this paper, I am using the standard
value of Mandrain and the notation of Yuen Ren Chao, in which 5 represents the highest pitch
and 1 represents the lowest pitch. (This is the opposite convention of tonal work in most
Amerindian linguistics, in which 1 represents the highest pitch [Yip 2002].) Under this system,

we have the following values for Mandarin tones (with the classic examples):

Tone 1 55 Tone 3 214/21
#% ma ‘mother’ B ma ‘horse’

Tone 2 15 Tone 4 51

Jisi md ‘hemp’ B ma ‘scold’

The Mandarin third tone undergoes a number of changes of which it is important to be aware.
Although the textbook third tone is a falling-rising tone, in situations in which the third tone is
not utterance-final it becomes what is known as a “half-third tone,” in which the falling part of
the tone is sharply curtailed or even absent, in which case the tonal value of the tone becomes 21
instead of 214, lacking the final rise. In some areas, such as Taiwan, all third tones in effect
become “half-third tones,” so even utterance-final Mandarin tones are pronounced in this

manner. Mandarin’s most prominent tonal sandhi occurs when two third tones follow each other:




the first third tone becomes a second tone, so what would be a 21-214 tonal value (remember that
non-utterance-final third tones become half third-tones) becomes instead 15-214. For example,

the quintessential Mandarin greeting YR4} nihido ‘hello’ consists of two sequential third tones.
Because of this, it is actually pronounced as nihdo. Another example would be of the words &
mai ‘buy’ and I8 mdi ‘bury.” When ;[hese words precede a third-tone syllable, say ¥ gou ‘dog,’
the expressions are synonymous: 548 mdi gou ‘to buy a dog” and $6) mdi gou ‘to bury a dog’
are both pronounced mdi gou and are synonymous!

Mandarin also contains a “neutral tone,” which is usually found on a “small subset of
syllables, mainly affixes but also non-initial syllables of some bisyllabic words” (Yip 2002).
Some of the syllables on which the neutral tone falls are completely toneless, i.e. syllables such

as [y de, the possessive particle. In other situations, for instance in bisyllabic, reduplicated

words, the neutral tone falls on syllables which normally have lexical tone; an example would be

in gk¥k meéimei ‘younger sister’, in which the first syllable is reduplicated but the second syllable

is toneless/neutral (Yip 2002). Because the exact phonetic realization of the neutral syllable is
controversial — broadly speaking, some scholars claim that it results from a “spreading” of the

!
previous tone onto the syllable carrying the neutral tone, while other scholars claim that the
underlying tone of the neutral tone is a low tone — I have refrained from including it in the first
two approaches I present because these two choices would require that one decide whether the
neutral tone 1s H or L, a controversial mannér. However, I have included neutral-toned syllables
in the third approach (F; and melismatic syllables) of this paper, because in that approach T

simply measure the actual F; of syllables as spoken. This does not require a theoretical



commitment to either school of thought regarding the neutral tone and merely measures the F; of

any syllable as spoken.

2.2 Cantonese tones

Although Cantonese is not the focus of this paper, it is discussed in some of the literature and
thus a brief examination of its tonal system is also necessary. Cantonese has nine tones. Six are
for open syllables (the pronunciation of the characters in Mandarin are also given for
comparison). Tone numbering (Tone 1, Tone 2, etc.) is the conventional ordering. The numbers
describing the tone’s contour, i.e. 55 for tone 1, 22 for tone 4, etc., follow Chao’s system, so 5 is

the highest pitch and 1 is the lowest pitch.

Tone 1 (upper level) 55 Tone 4 (lower level) 22 or 21

5% s5i55 M:shi ‘poem’ N si22 M: shi ‘time’

Tone 2 (upper rising) 35 Tone 5 (lower rising) 24

$ 5i35  M: shi ‘history, story’ T si24 M: shi ‘city, market’
Tone 3 (upper departing) 44 Tone 6 (lower departing) 33

= sid4  M:shi ‘to try’ & si33 M: shi copula

The remaining three tones, which together form the traditional nine tones of Cantonese, are

versions of tones 1, 3 and 6, except that these last three tones are for closed syllables:

Tone 7 5 Tone 9 3

o2k sik5  M: shi ‘recognize’ B sik3 M: shi ‘eat, food’
Tone 8 4

§5 sikd  M: di ‘tin’

2.3 Musical background
There are two main ways by which one can compare linguistic tone and musical pitch:

nelismatic syllables and transitions. Any spoken syllable may be mapped to one or more musical



pitches. A syllable that is mapped to multiple pitches is termed “melismatic.” However, many —
even most — syllables are not mapped this way to multiple notes (otherwise, music would
become rather challenging to listen to, as it would probably undulate back and forth
considerably!) An inspection of all four pieces studied in this paper reveals that in all of them,
non-melismatic syllables form a majority of the syllables. Therefore, the important thing to
examine is the transitions between notes, because if one focused solely on melismatic syllables,
then many syllables would simply be un-analyzable.

As for transitions, when two syllables are each mapped to one note (so neither syllable is
melismatic), then the transition consists of the two pitches. If a syllable is mapped to multiple
pitches, as in the case of melismatic notes, then the notes that form the transition are the last note
of the preceding syllable and the first note of the following syllable.

I also use conventional octave notation to notate musical notes
when they are discussed in text, not in staff. In the figure to the left,
the notes in the treble clef would be notated as C4, A4, C5 and F5.

The notes in the bass clef are C3, G2, E3 and B2. (In other words, the

letter marks the pitch and the number the octave.) Finally, a
“semitone” is the smallest interval used in Western classical and art music. On a piano keyboard,

it is the difference between any two notes (C to C#, C# to D, D to D#, D# to E, etc.)

3. Previous literature
Significant work has been done cross-linguistically to examine the correlation between tone

and tune. The literature presented here focuses mostly on Sinitic and African languages with a



brief interlude into the Pakistani language of Kalam Kohistani, since these are the main language

groups, besides Chinese, in which this topic has been studied

3.1 African languages and Kalam Kohistani
Paul Richards (1972) addressed the relationship between tone and melody in a Hausa song
composed for the independence of Nigeria in 1960. He concluded that when possible, Hausa

singers attempt to maintain a correlation between tone and pitch. Hausa contains three tones: a

low tone, a high tone and a falling tone, the last of which Richards ignored because it is
infrequent in music. Therefore, with a low tone and a high tone in consideration, there are three
types of syllable-to-syllable transitions that can take place — rising, level or falling. Pitch-to-pitch
transitions can also take three forms: rising, level or falling. Richard defined three types of
movement: parallel, contrary and oblique, determined by the correlation between syllable-to-

syllable transitions and pitch-to-pitch transitions. Parallel movement occurs when tone and pitch

move in the same direction; contrary movement occurs when tone and tunes move in opposite
directions (rising/falling or falling/rising); and oblique movement occurs when one of either
transition is rising or falling and the other is level. Of the 35 lines and 380 syllables of the song,
Richards found that parallel transitions formed 53.4 percent of the total number of transitions;
oblique transitions formed 36.6 percent of the total; and contrary transitions formed 10 percent of

the total. He concluded that this is not simply a distribution according to chance, since this would

result in parallel transitions forming 27.4 percent, oblique 52.6 percent and contrary movements

20 percent of the total.

More recently, Murray Schellenberg (2007) also applied the same framework to three

different types of songs for Shona, also finding that statistically speaking, there was a higher-




than-probable number of parallel correlations than would otherwise be expected. Schellenberg
analyzed three Shona songs: a Biblical hymn, a traditional song and the national anthem of
Zimbabwe. He also concluded that there is a greater proportion of parallel transitions than one
would expect simply by chance, which suggests that Shona songwriters attempt to maintain some
sort of correlation between spoken tone and the sung melody. However, Schellenberg also found
that the areas in the songs that exhibit parallelism are unpredictable. In other words, it was not
the case that the beginning of the songs or heads of syllable demonstrate more or less correlation
between linguistic tone and musical pitch.

Not all scholars have found that there is a correlation between tone and pitch. In fact, Joan
Baart (2004) and V. Kofi Agawu (1994) concluded that for Kalam Kohistani and Ewe,
respectively, there is little correlation between tone and tune in both languages.

Kalam Kohistani, spoken in mountain valleys in northern Pakistan, contains five contrastive
tones, although the tones differ from those of Mandarin, in that the tones fall over the entire word
and not over individual syllables. There is a high level tone, a high-to-low falling tone, a delayed
high-to-law falling tone, a low-level tone and a low-to-high falling tone. Baart examined 14
samples of a traditional form of Kalam Kohistani poetry, comparing the direction of pitch change
in the song’s melody with the direction of pitch change in the syllables in normal spoken speech.
She found that the direction of tone pitch matches the direction of tone less than 50 percent of the
time. However, she also discovered that if she ignored level sequences and only examined rising
and falling tone and tune, that the degree of correlation was much stronger: 74 percent of rising
tone sequences corresponded to rising sung pitches and 87 percent of falling sequences

corresponded to falling verses.



Agawu (1994) asserted that there in Ewe, there was little correlation between tone and pitch.
After analyzing eight songs, she concluded that statistically speaking the correlation between
tone and pitch is insignificant and there is no locus of predictability as to where tone and pitch
would coincide. Her choice of songs included funeral dirges, work songs, a song sung when
animals happen upon little children and a series of “interludes” sung.to recount cultural stories
and tales, illustrating a wide range of genres. While Agawu concluded that statistically speaking
there can be no correspondence between tone and tune, she did offer the additional concluding

thought that the rhythm of spoken speech may be an important factor in Ewe music.

3.2 Work in Sinitic languages

Scholars have also investigated the interaction of linguistic tone and musical pitch in the
Sinitic languages, largely in Mandarin and Cantonese Chinese. I first present Chao’s (1954)
hierarchy, which ranks genres of Chinese music on their correlation between pitch and tone,
placing traditional singsong and chanting as showing the most correlation and contemporary
atonal composition as showing the least correlation. I then examine various genres of both
Cantonese and Mandarin music. First, I review Bell Yung’s (1989) and Jonathan Stock’s (1999)
examinations of Cantonese and Mandarin opera, respectively, which arrive at very different
conclusions regarding the role of tone. I then move on to newer genres of music: Patrick Wong
and Randy Diehl (2002) and Wing See Vincie Ho (2006) both argue that Cantonese popular
music demonstrates a high degree of correlation between linguistic tone and musical pitch..
Finally, L.i Baochén (1 964) briefly offers an examinatioﬁ of popular Mandarin music of the
1960s, making a general claim that Mandarin music requires a correlation between tone and

pitch, without offering many specific details.
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We can see, therefore, that there is a paucity of literature comparing genres of Mandarin
music from different chronological periods and any possible difference in the way that they treat
tone and pitch. While Chao gives a general hierarchy for Chinese music and Li offers some
thoughts on then-contemporary Mandarin popular music, neither really compares two genres
across time periods in more than a general sense: this is the main reason I have chosen to address

this line of research in this paper.

3.2.1 Chao’s hierarchy

Chao’s (1954) examination of tone and intonation in Chinese music results in a genre
hierarchy, namely “singsong, chanting, recitative, tonal composition and atonal composition” in
Chinese (p. 52). Singsong is a type of style that falls between ordinary speech and mﬁsic, which
“is based largely on the phonemic tones of the words, spoken in a stereotyped manner.” Chanting
is described as being largely, but not unambiguously, dictated by tone. Recitative, next on the
scale, is the “traditional form of Chinese drama,” and while the music does usually follow the
tones of the words, the tone values in an artificial dialect, known as “Chung-chou” (although the

Chinese characters are not given, this is probably dv){| zhongzhou ‘central province/state’), are

the ones on which the music is based. Chao’s also separates between “tonal compositions” and
“non-tonal compositions.” He claims that older compositions demonstrate more of a correlation
between the two, while the majority of contemporary music does not take tone into account at all.
Chao offers, however, very little empirical or quantitative information to back up his assertjons
about this hierarchy; therefore, although this hierarchy corresponds with my intuition about the

relationship between tone and pitch in older versus newer genres of music, it is of limited use.
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3.2.2 Chinese opera

Two authors who studied Chinese opera, an art which differs significantly from language to

language, arrived at differing conclusions about the interaction between tone and tune. Yung
(1989) came to the conclusion that Cantonese opera attempts to maintain correspondence
between tone and tune as best it could, while Stock (1999) concluded that the melodic structure
of Beijing opera’s arias dictates the tones of the song.

Cantonese opera contains a limited number of aria melodic structures, and Yung examined
the structural relationship between linguistic tones and these arias. She examined three different
features of Cantonese’s tones: inflection, duration and pitch level. For tonal inflection, she found
that approximately three-quarters of the syllables were associated with a single pitch, while the

remainder was melismatic. Pitch contours of the tone matched those of the syllable to which they

are sung. For example, the majority of syllables with level linguistic contours were sung to a
single pitch, while syllables that were sung to rising or falling linguistic contours were taken care
of by being sung either to single pitches with ornamental glides or to two- or three-pitch figures

that appropriately reflect the linguistic tone. In other words, a syllable such as 55 si55 ‘poem’

would be sung to a level pitch, while a syllable such as 5 si35 ‘history, story’ would be sung

either to a rising sequence of notes or a single pitch preceded by a lower ornamental glide, thus

; mimicking the rising contour. There were also a number of exceptions to this general rule of

pitch matching, the most important of which was that line-ending pitches could be modified (and

deviate from what is expected) in order to fulfill rather stringent musical requirements for these

areas. For duration and rhythm, closed syllables — tones 7 through 9, which are shorter in
duration and more clipped — tended to be sung on either staccato notes or notes that are

“immediately followed by a break in the voice.”
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From the perspective of pitch, Yung surprisingly found that the text’s linguistic tones were
matched to specific musical pitches. In other words, specific tones were often sung on specific
pitches. This not a common conclusion across the literature, given that in a tonal system of
limited tones, this would result in the same musical pitches being sung continuously throughout
music. In particular, Yung found that in her sample, tone 1 (55) was sung on a G, all instances of
tone 3 (44) were sung on C, and the vast majority of tone 4 (22) syllables were sung on note G.
While there were certainly a number of anomalies that did not correspond to the patterns that she
outlined, Yung attributed this to ironclad rules about the structure of the aria.

In fact, Stock (1999) argued that ironclad rule about aria structure dictated rules for Beijing
opera as a whole: the formalized nature of Beijing opera’s arias mandated that tone not be taken
into account to any considerable degree, instead being suppressed in favor of meeting the rules of
musical structure. Stock cited Yung’s work, noting that perhaps part of the reason why tonal
correlation to specific musical pitches may be so strong in Cantonese opera is because Cantonese
opera singers often do not sing from written lyrics and music but are instead required to learn
lyrics in a very short period of time; a very conventional correlation between musical pitch and
linguistic tone would allow a singer to very quickly learn the music, or to sort of approximate the
melody if the actual music is forgotten. Stock did not comment on whether this was the case for
Mandarin opera singers.

Stock analyzed a cadence in an opera by [E{Z7 Zhou Xinfang, a cadence that is expected to

end on F#, but instead ends on a G#. After dismissing that this is simply due to a performance or
transcription error or due to some sort of “dramatic raising” of the pitch, he suggested that the
higher-pitched note could be due to interference from linguistic tone, or that the last syllable of

the line was not as important as the other syllables and thus saw a higher degree of linguistic
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variability. However, the syllable to which this G# falls was actually a third-tone syllables,

which would seemingly require a lower pitch, not a higher pitch. Other scholars of Beijing opera

have found that final syllables tend to be the most regular. Stock therefore concluded that in lieu

of tone, larger aria structure should be considered responsible for this unexpected note. The
actual details of the aria structure are not important — the important point is that the tone is not

correlated with tune in this situation.

3.2.3 Cantonese and Mandarin popular music

Moving on from opera, we begin with the work of Wong and Diehl (2002) and Ho (2006),
both of whom examined Cantonese pop music. Both the works of Wong and Diehl and of Ho
concluded that this type of music, colloquially down as “Cantopop,” demonstrated a measurable
correlation between linguistic tone and musical pitch.

Wong and Diehl found that the direction of movement of Fy (fundamental frequency) of

musical pitch tended to match the direction of movement of Fy of tone in spoken speech. To

serve as a sample, Wong and Diehl chose four contemporary Hong Kong Cantonese songs from
the early 1990s. They then divided the six Cantonese tones into three pitch categories (H, M and
L), based on the tonal target: thus, tones 1 and 2 (contours of 55 and 35) were H tones; tone 3 (44)
was an M tone; and tones 4 through 6 (22, 24, 33) were L tones. They concluded, “in general, an
ordinal mapping between musical note and tone group occurs such that the direction of pitch
change into two consecutive musical notes is the same as in the two consecutive tone groups
attached to them” (Wong and Diehl 1999, p. 204). They gave as an example an excerpt of the
song zo33 yuen2?2 ye24 suen33 ‘In the Field’ by Kwan Ching-kit, in which the first two syllables

are mapped to G4 and D4, respectively. G4 is higher than D4; similarly, zo33 has a higher tone
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than yuen22. This would be considered a situation in which the linguistic tone and the musical
pitch are constdered to map correctly. Given this framework, Wong and Diehl found that the

total percentage of all the transitions in their musical sample that mapped correctly was 91.81

percent: 38.79 percent of all transitions were rising transitions that mapped correctly; 42.70

percent were falling transitions; and 10.32 percent were same-pitch transitions. In other words,

38.79 percent of all transitions contained a transition from a lower-tone syllable to a higher-tone
syllable (say from yuen22 to zo33) that was mapped appropriately to rising musical pitch (say
from D4 to A4).

In order to confirm this framework empirically, Wong and Diehl also composed three sets of

melodies that differed only by the last note. The sentence was | —{fF 2l Ha33 yat5 go44

zi33 hai33 si44 ‘The next word is ‘to try.”” The last syllable could be replaced with £ si55

‘poem’ or f& si33, the copula, resulting in the sentences “The next word is ‘poem’” and “The

next word is [the copula].” This was mapped to two melodic sequences, of which I will present
the first. (The principle is the same in both sequences.) The first five syllables were mapped to
E4-A4-FA-F4-E4-, with the last musical pitch as -A4 (5 semitones above E4), -C5 (8 semitones

above E4) or -E4 (the same.) Speakers were provided with the first five words (“The next word

is...””) and were asked to fill in the last syllable based on what they heard in the music. Wong and
Dieh! hypothesized that because A4 was 5 semitones and C5 was 8 semitones above E4,
speakers would interpret syllables mapped to A4 and C5 as M or H tones; while speakers would
interpret syllables mapped to E4 as low tones. |

Indeed, they found that when the last note was A4 (5 semitones above the preceding note), 12

speakers interpreted the last syllable as si55 and 11 speakers interpreted this as si44. When the

last note was C5 (8 semitones above the preceding note), all 24 speakers interpreted this syllable
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as si55. When the last note was E4 (the same pitch as the preceding note), all 24 speakers

interpreted this syllable as 5i33. In other words, speakers were consistent across the board in

interpreting the tone of the last syllable based on the musical pitch of the last syllable, which
would not be the case if speakers did not perceive that musical pitch reflected linguistic tone. In

that situation, one would expect that speakers would randomly choose a word, dividing roughly

into thirds for each syllable.

Ho (2006) conducted three separate perception tests. First, he chose 50 Cantonese pop songs
from the 1990s, giving these songs to 20 native speakers of Cantonese and asking them to
identify any “tone-melody mismatches” based on their intuition as native speakers. Cantonese
speakers identified only two songs as containing a case of lyrical mismatch. Ho’s second
perception test consisted of replacing two syllables in a song — a name of a city — with a set of
alternative two-syllable names, none of which contained the same tone. The original city was

Seoul, JE I hon33 sing22; the only two acceptable replacements out of a list of ten cities were

Lyon B & lei24 ngong22 and Berlin 14k paak33 lam22. The only acceptable replacements

were ones that contained two lower-level tones. (As a comparison, other choices, which were

deemed unacceptable, included New York 4144 nau335 joek33 and Hong Kong Z heong55

gong35). Finally, Ho asked five native Cantonese speakers to set the American folk song Red

River Valley to lyrics. The lyrics revealed a surprising degree of similarity among the musically

untrained native speakers. Although the speakers composed the lIyrics in isolation, they only
came up with different tones for five of the 38 syllables; in other words, while the exact lyrics
were different, the tones themselves remained similar. From these results, Ho concluded not only
do Cantonese speakers pay significant attention to tone and tune, but also that there were fairly

strict rules about mapping.

Y
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Li Baochén [Z#1k] (1964) offered general principles on the interaction between linguistic

tone and musical pitch in Mandarin, although his work lacked specific examples. His work
asserted that “as long as one pays attention to the four tones of Mandarin, then there will be far
fewer mistakes than if one completely ignores the tones [ X ZE/E ARG FLF ZPUES » $E2aup 1L
AR T BT/ MES T zhiyao zudqii de shihou zhityi sishéng, cudwis jiti bi génbén bii
zhityi sishéng yao shao de duo le].” Li’s first example was from an old Chinese folk song
(beginning with /D/NElESZ £ K [a] Shaoxido lijid ldoda hui, ‘Leaving Home when Young,
Returning in Old Age’), a song that he claimed to demonstrate good correspondence between
linguistic tone and musical pitch. However, Li did not go into much detail about why Shdoxido is
acceptable — he offered only general statements about the relationship between the two,
eschewing any sort of test or principle. In Shdoxido, there are a number of correlations on

melismatic syllables — for example, 57, ér, F tong and 5 shi are melismatically mapped to

sequences of rising notes (for the first two) and falling notes (for the last syllable.) He does not

address transitions. Li does offer a more specific claim when he discusses his last example, JREE

/L. Léi lud jiang shang “Tears fall on the river,” in which he claims to have placed primary

v

emphasis on certain words, namely 7K shui, Jit li: and R chéu. Chéu is the only melismatic

syllable of the three; it is mapped to F4-B4, thus matching the rising contour of the second tone.
Shui is mapped to E4, following B4 and preceding E4; /i1 is mapped to B4, following G4 and
preceding B4. Ostensibly, one could perhaps argue that shui is mapped correctly because as a
third tone (and somewhat of a low tone), it is mapped to a lower note than the preceding note (E4

being lower than B4). Similarly, the /izz could possibly be mapped correctly because it is mapped

Y
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to a higher note (B4 being higher than G4). Fundamentally, however, Li leaves us to speculate

on the details of the correlation between tone and pitch.

4. Wee’s framework: an existing model?

I'have so far refrained from presenting Wee’s (2007) model for the correspondence between
tone and pitch because it is one of the approaches used to analyze songs, so it merits a more
detailed presentation.

Wee divides Mandarin tone into two groups, the first and second tones as H tones and the

third and fourth tones as L tones. He bases this division on work that has shown that when the
various tones are prolonged, the first and the second tones end on higher pitches, roughly

between 250 Hz to 275 Hz; while the third and fourth tones end on lower pitches, roughly

between 125 Hz to 150 Hz. Wee then defines a “head” of a measure as a syllable that is

“associated to the note that has the primary accent in the musical melody.” Essentially, this

means that the head of a measure is the first note of any measure.

The main crux of Wee’s theory is that there are two different ways in which the musical head

can map correctly to the syllable head. Wee argues that tone maps correctly pitch in either of the

following situations:

(1) “if the notes in the melodic tier associated to that syllable reflects its phonological tone

contour”; or

(2) “if tonal contrasts are preserved at the edges in the melody (if syllable X is associated to

notes ABC, then A and C are the edges.)” (p. 9)
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The first condition essentially is tailed for melismatic syllables: if a syllable maps to tone 2,
for example, and the two notes that map to the syllable are rising, then the syllable satisfies the
criteria; similarly for tone 4. Tone 3 is more complex, as it can be associated to either a “low,
leveled melody or a contoured melody that is falling then rising” (p. 9). Wee’s second condition
accounts for those situations that do not include melismatic notes. Recall that in Wee’s
classification, tones 1 and 2 are defined as H tones and tones 3 and 4 as L tones. There are thus
four possible transitions in this type of thinking: HH, HL, LH and LL. If “adjacent syllables are
tonally non-contrastive” (p. 12), that is, we are looking at either a HH or a LL transition, then
this requirement is “vacuously satisfied” because there is no contrast between two consecutive H
syllables or two L syllables. The only two types of transitions left, then, are HL and LH. For an
HL transition, an acceptable transition between the two notes would involve either two notes that
are equal in pitch or a higher-pitched note preceding the lower-pitched note.

For example, take the two syllables [Ef[[}j gud fiang ‘national defense.” The first syllable is a

second tone and thus an H tone; the second syllable is a third tone and thus an L tone. To satisfy
Wee’s criterion, the first syllable would have to be mapped to a note that is either equal in pitch
to the second note — say, F4 to F4 — or to a note that is higher in pitch than the second note — say,
F4 to C4. The reverse conditions are true for LH transitions.

These rules only apply to head syllables; Wee explicitly states that these rules do not apply to
non-head syllables. Yet he does not explain why only heads are covered by his theory.
Furthermore, it seems somewhat strange that the criteria for picking head syllables is entirely
musical, without any linguistic factors whatsoever. If T choose to write a piece in an unusual
meter such as 12/8, in which there are 12 eighth notes in one measure, then this would mean that

there would only be (on average) one head syllable every 12 syllables, assuming there are no
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melismatic syllables. On the other hand, if I set the same text to 3/8 time, then there will be

approximately four times as many head syllables. Is this not problematic?

5. Elements of Chinese music

Before presenting the main analysis of the songs in this paper, I will give here a very brief
overview of two elements of Chinese music: the pentatonic scale and Western influences, in
order to get a sense of context for the particular songs that I have chosen.

One of the most famous characteristics of Chinese music is the pentatonic scale, a scale that
is composed of five pitches, as opposed to the heptatonic seven-note scale, which forms the basis
of modern Western art music. The pentatonic scale may be played on the black keys of a modern
piano: C#, D#, F#, G# and A# (John Levis 1936). The number of semitones between the notes of
the pentatonic scale is therefore 2, 3, 2, 2 and 3: in other words, between C# and D# are 2
semitones, between D# and F#3 semitones, F# and G# 2 semitones, etc. This stands in contrast to
the Western heptatonic scale, in which the number of semitones between the notes is 2, 2, 1, 2, 2,
2 and 1. While the influence of the pentatonic scale on the interaction between linguistic tone
and musical pitch is not covered extensively in the literature, it seems to me that its influence is
small, for two reasons. First, as we have seen, the majority of the literature on the subject
(although not all the literature, i.e. Yung’s findings about Cantonese opera) focuses on the
direction of change of musical pitch and not the actual values of the pitches themselves. It is
‘important that a particular transition is rising, but not that it is mapped to F# as opposed to G#, or
the third tone in a scale, for example. Second, three of the songs in my sample — both folk songs

and the Shanghai song 7. F&E| Wiyué de feng — use the pentatonic scale, while the remaining

Shanghai song 21 A Méngzhongrén uses the heptatonic scale. As we will see in the final
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approach that uses spoken Fy and melismatic syllables, Wiiyue de feng and Méngzhongrén are
very similar in their correlation of tone and pitch, which leads me to believe that the use of the
pentatonic scale is not significant.

Western interaction with Chinese music began in the early sixteenth century (Frederick Lau
2008). European composers in general became more aware of Chinese music beginning in the

e e S i o

eighteenth century, and in fact the folk song 3<#[{f. Molihua, one of the songs analyzed in this

essay, was included as a prominent musical theme in Giacomo Puccini’s 1926 opera Turandot, in
which it is associated with “Turandot’s splendor” (William Ashbrook and Harold Powers 1991).
While there was early influence of Western arts on Chinese music as early as the Yuan (1271-
1368) and Ming (1368-1644) dynasties, “the impact of their [Westerners’] music in China was
confined to the imperial court” (Lau 2008, p. 91). It was not until the late nineteenth and early
twentieth centuries that Western tonal music began to spread extensively through China. Tt
gained particular strength in the 1910s and 1920s, and by the 1930s Shanghai was nicknamed the
“New York of the Orient” (Lau 2008, p. 92). The two songs that I have chosen are from the

genre called BF{ i shidaigi ‘songs of the era,” resulting from “the craze for Western-style jazz

_ and dance halls, fusing the local traditional music with jazz, adding saxophone, violin and
xylophone to Chinese instruments such as the high-pitched gaohu fiddle and the yanggin
dulcimer” (Stephen Jones 2000, p. 33). To the listener, this type of music sounds both
distinctively Western and Chinese: Western in the use of Western musical instruments and
musical conventions, but Chinese in the singing (obviously) and often in the use of the

pentatonic scale.
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6. Hypothesis

I hypothesize that the two folk songs will demonstrate a greater degree of correlation

between linguistic tone and musical pitch than the two Shanghai shz’dc‘ziqﬁ—style.songs from the
early twentieth century: the reason being that traditional folk musicians, less influenced by
Western musical norms, would have made more an effort to maintain a correlation between
linguistic tone and musical pitch, while popular composers and lyricists of the Shanghai shidaiqii
school would have been heavily influenced by Western musical structures, which do not take
phonemic tone into account. The remainder of this paper consists of various analytical
approaches to examining tone and pitch in the two songs. This hypothesis matches what we
would expect given Chao’s (1956) hierarchy, which posits that the most traditional genres of

chanting, recitative and singsong shows the most correlation between tone and tune, with atonal

modern compositions completely lacking in this correlation.

The two folk songs I chose are:

b

#1146, Molihua “Jasmine Flower” (hereafter MLH)

YEHEAL Hailianhua “Mangrove Flower” (hereafter HLH)

MLH was composed during the reign of the #7[# Qianléng emperor during the Qing Dynasty.

There are two slight variations, one from Jiangst province and one from Zhéjiang province. The

music for this version of MLH is from Soong (1980), a collection of folk songs from the 1980s;

this arrangement is identical to Xu and Zhao’s (2005) arrangement, although the latter

arrangement is in Chinese numerical notation while Soong’s is in conventional Western musical
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notation. The second folk song, HLH, is from Shanxi province, and about a girl named
“Mangrove Flower.”

The two Shanghai shidaiqii songs are

2th N\ Méngzhong rén “Man in my Dreams” (hereafter MZR)

AR Wityué de feng “Wind of May” (hereafter WYDF)

MZR, in particular, has become a very famous song, composed by [ =% Chén Géxin and
was the theme song of the film E#IBEERFT Qidngwéi chichir kai, which premiered in February
1942 (Sun Rui 2004). WYDF is a so-called ‘slow song’ (123X man gé), which was released

independently.

For each song, I was careful to avoid the effects of repetition, which would artificially
influence a result either way — if a particular section happened to have a large number of
transitions that had either a large degree of correlation with tone or very little correlation with
tone, this would skew the results either way. Therefore, any sequence in which both the lyrics

and the notes were exact replications of an earlier section of the song was excluded.

7. Approaches

7.1 Approach 1: Wee’s framework

The results of analyzing the four songs under Wee’s framework follow. I have bolded the

percentage of violations of Wee’s criteria in each song for comparison.
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MLH (folk song): Of the 17 measures (excluding repetition) in this piece, there are two
violations of Wee’s criteria (10 percent). Of the 15 measures that conform to Wee’s criteria, 11
measures vacuously satisfy the criteria: 4 measures contain only one syllable, while the other 7
measures contain a head and subsequent syllables that are not tonally contrastive.

HLH (folk song): Of the 24 measures in this piece, there are three violations of Wee’s criteria
(12.5 percent). Of the 21 measures that conform to his criteria, 15 measures vacuously satisfy
the criteria: 7 measures contain only one syllable, while the other 8 measures contain non-
tonally-contrastive syllables.

MZR (Shanghai song): Because of the way in which the music is written, the majority of
measures contain only one syllable, which has the effect that nearly every measure of this piece
satisfies Wee’s criteria vacuously. By this measure, out of the 48 measures (excluding repetition)
in this piece, there are six violations of Wee’s criteria (12.5 percent). Of the 42 measures that
conform to his criteria, a full 40 (!) measures vacuously satisfy the criteria: 29 measures contain
only one syllable, while 11 measures contain non-tonally-contrastive syllables.

WYDF (Shanghai song): Of the 21 measures in this piece, there are four violations of Wee’s
criteria (14.3 percent). Of the 19 measures that conform to his criteria, 14 measures vacuously
satisfy the criteria: 6 measures contain only one syllable, while the other 8 measures contain non-
tonally-contrastive syllables.

There are a number of problems with this approach; most importantly, we find that the
majority of syllables vacuously satisfy the requirements. Wee reports a high success rate of 97.2
percent after examining Chinese folk songs This is not surprising, insofar that the only way to
fail to meet Wee’s criteria is to have an HL transition mapped to two notes in which the first

pitch is lower than the second pitch (or the completely reverse situation for an LH transition.) If a

measure contains only one note (which happens to describe the majority of syllables in MLH)

then in fact the vast majority of syllables meet the requirement simply because there is no other

syllable or musical pitch in that measure!

This data would seem to reveal that the Shanghai songs and the folk songs demonstrate a

similar correlation between linguistic tone and musical pitch. Violations of Wee’s criteria were

10% and 12.5% for the folk songs and 12.5% and 14.3% for the Shanghai shidaigii songs, hardly

a conclusive difference. While this could perhaps be a conclusion — there is in fact no different
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between genres! — it seems in haste to simply conclude that Wee’s theory demonstrates that
there is little difference between the two genres of song. In particular, I am skeptical to simply
stop here, because it flies in the face of Chao’s hierarchy and my intuition that older songs with

less Western influence should demonstrate more correlation between tone and pitch.

7.2 Approach 2: Straightforward tone/pitch matchup

If Wee’s theory is problematic, then we obviously need an alternative paradigm to examine
these songs — essentially, what we should do is to devise a paradigm that “tightens up the rules”
and fixes the problems of Wee’s theory, in hopes of being able to identify some sort of pattern in
the folk songs and the Shanghai songs.

As the exclusion of all non-head syllables has been deemed to be a problem, we can fix this
by stating that we will take all syllables into account, and not simply head syllables, however that
may be determined. As for tones, we can keep the system of H tones and L tones that Wee uses,
since this is not one of the more problematic issues with his theory. The H tones are tones 1 and
2 (contours of 55 and 15, which both end in 5) and the L tones are tones 3 and 4 (contours of 214
and 51, which both end in 1 if one counts the “half-third” tone as the normal phonetic realization
of the third tone.) Any transitions that involve the neutral tone have not been included in the
following results, since the assignation of the neutral tone to either H or L tone depends on which
school of thought one follows about the tone (see section 2.1 for more discussion.)

Given this type of breakdown, we have the following results from the four songs:

Folk songs: :
Rising  Flat Falling Rising Flat Falling
HH 8 2 7 HH 47.06% - 11.77% 41.18%

HL 6 HL  40%
LH 1 7 LH 5.56%  38.89%

LL 9 1 7 LL 5294% 5.88% 41.18%
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Shanghai songs: Rising  Flat Falling
Rising Flat Falling HH 50% 9.09% 40.91%
Ad4%

HH 11 2 9 HL 33.33% 22.22%
HL 6 4 E»

47.83% | 21.714%  30.43%

LH [1T |5 7 LL  50% 50%
LL 9 0

The highlighted and bordered sections represent what we would expect given the tonal
transitions. In a transition from a Low tone to a High tone, for instance, we would expect that the
correspondingly mapped musical pitches would go from low to high, in order to preserve the
tonal contrast. It is not immediately apparent what type of musical transition a tonal transition
from High to High or a transition from Low to Low should look like, which is why they are not
highlighted and bordered. Given these results, the most striking conclusion is that in the folk
songs, the majority of transitions from High to Low are mapped correctly to falling transitions
(60 percent), while in the Shanghai songs, only 33.33 percent, a third, of the High-to-Low
transitions are mapped correctly. However, when we look at the other three categories of tones,
we find that none of them map quite as neatly as HL transitions in folk songs. Barely a majority
of LH transitions are mapped correctly to rising musical transitions (55.56%), and in Shanghai-
style songs it is only a plurality (33.33%). For HH transitions and LL transitigns, it is difficult to
argue which way the transitions should go at all. Is the proper transition a rise, since the second
High tone will be higher than the first High tone? Or could it be the other way around, if the
stress is on the first syllable? Similar questions arise for Low-to-Low transitions. In large part,
this uncertainty is why this theory also proves inadequate to explain the correspondence between

tune and tone.
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7.2.1 A brief interlude into melismatic notes

Up until this point, we have focused on transitions between notes and not on the
condition of melismatic notes. The majority of syllables are not mapped melismatically, with
most syllables being mapped in a one-to-one relationship to. music. Thus, it is logical to focus
primarily on transitions between notes because while (by definition) there is a transition between
every and any two notes, many syllables are mapped one-to-one to musical notes, so an analysis
that relies primarily on melismatic syllables would only be able to take a small subset of many
songs into account. Nevertheless however, it scems an oversight to completely ignore melismatic

notes in the analysis of these four songs.

Folk songs: Shanghai songs:
Rising Falling Other Rising Falling Other
1 10 1 0
2 | 3 2| 0
3 3 3 0
4 0 4 0
Rising Falling Other Rising Falling Other
1 211% 5.26% 52.63% 1 87.50%  12.50% 0.00%
2| 5000%] 12.50% 37.50% 2 54.55% 0.00%
3 40.00% 20.00% 3 5833% 0.00%
4 3077% | 69.23% 0.00% 4 T7143% | 0.00%

In the tables above, the leftmost column represents the tone number. “Rising” and “F alling”
are self-evident musical transitions; “Other” represents any transition that cannot be defined as
one of the two, generally transitions that undulate up and down multiple times. The highlighted
and bordered values represent what we would expect for tones 2, 3 and 4: tones 4 and 3 to falling
transitions (since their contours are 51 and 21(4) .respectively) and tone 2 to rising transitions.

It does seems that a melismatic comparison of these two structures gives somewhat of an
edge to the rfolk songs over the Shanghai songs in degree of correlation between tone and tune

(matching the hypothesis), at least for tones 2 and 4. For tone 2, 50 percent (a plurality) of
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second-tone melismatic syllables in the folk songs mapped correctly to rising melodic sequences,
while only 45.45 percent (a minority) map correctly in the Shanghai songs. Similarly, 69.23
percent (a majority) of fourth-tone melismatic syllables in the folk songs mapped correctly to

falling melodic sequences, while only 28.57 percent (a minority) map correctly in the Shanghai

songs. However, tone 3 does not exhibit any clear tendencies, evenly split between rising and

falling transitions (40% and 40%) in folk songs, and having a majority of rising transitions in

Shanghai songs (58.33%). Melismatic syllables give us some hint at how to properly crack the
answer to the question, but it is not until they are combined with an overall look at Fy that we can

really answer the question.

7.3 Approach 3: Combining Fy and melismatic notes

Essentially, the examination of syllables in this strict linear manner is not the key to

understanding the correlation between tones and pitch. Focusing too narrowly on the syllable-to-
syllable transition in the music, based solely on citation tonal values, obscures the bigger picture.

Music does not consist solely of note-to-note transitions and has a bigger form. This is why I

propose a theory of correlation between linguistic tone and musical pitch that does not focus

narrowly on dictionary tonal values, but rather on the Fy of actual spoken speech and the overall

contours. The data collection and more details for the theory are presented below.
I'recorded a native speaker of Mandarin Chinese reading the lyrics of the four songs, without
any indication of any musical melody given. The speaker was a male, 22-year-old native speaker

of Mandarin Chinese from Hsinchu, Taiwan. I provided him with a copy of the lyrics in

traditional Chinese characters and instructed him to read the lyrics in a normal voice. Praat

software was then used to generate a spectrogram of his speech. I divided the speech into

Y
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discreet syllables and used Praat to find the mean fundamental frequency (Fo) of each syllable;
this 1s the same approach that Schellenberg (2007) used to find the F, of individual syllables in
continuous Shona speech. The transitions between the Fy of each syllable were noted as either
Rising, Falling or Flat (if the Fy of two spoken syllables were within 1.5 Hz, the standard that

Schellenberg (2007) adopted for his study, then the transition was coded as being Flat.) Although

the recording itself as a whole was fairly non-problematic, there were a number of minor issues.

In a small number of situations, Praat was unable to determine the Fy of a particular syllable,

even though I was able to hear the syllable and distinguish what speech it was. Furthermore, in

one situation, the speaker was supposed to read JFEE/E hdilidnhua ‘mangrove flower’ but
p pp g

instead spoke JE{L 5 hdihuaér ‘aquatic plant,” which is probably a case of lexical interference.

These three syllables were not included in the analysis.

The first methodological and theoretical issue that presented itself was whether to consider

simply the direction of F, change in this situation, or whether to consider the difference in F as
well: Only direction was considered. Wong and Diehl’s (2007) study found that only the

direction of change of F( mattered. No previous literature in Mandarin has argued that the

quantitative difference in Fy of musical pitch or linguistic tone canvbe correlated. Also, in a very

simple sense, no speaker has the same Fy for any individual tone even within the same utterance,

and no two speakers produce any individual tone at the same F with any consistency (Yip 2002).
I considered transitions to be “matching” if the direction of change in F¢ of the musical notes

and the spoken syllables were the same. (An example of this theory in use is provided later on.)

From these preliminary results, we arrive at:

HLH: 25 of 44 transitions match 56.18%
MLH: 22 of 39 transitions match 56.40%

WYDF: 15 of 39 transitions match 38.40%
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MZR: 31 of 67 transitions match 46.27%

We can see that based on these initial results, the folk songs (HLH and MLH) demonstrate

more of a correlation between tone and pitch than the Shanghai songs. Yet there is only a 10

percent difference between MZR and HLH under this system — is the difference really that small?
As discussed in the immediately preceding section, though transitions are not the only way that
we can measure the correlation between the two: what if we take melismatic pitches into account?
I therefore further propose that if the musical transition does not match spoken speech’s Fy
transition, a secondary way in which the syllable may “map” correctly to the notes is by
melismatic notes. This is applicable to tones 2, 3 and 4. Tone 1 is excluded because, as a.
completely level high tone — recall that the tonal numbering for this tone is 55, and indeed the
majority of the tone 1s of the Praat spectrograms are remarkably level — if it were mapped

melismatically to one or more notes, by definition this mapping of the note would not match the

level character of tone 1. A melismatic tone 2 (15) is mapped correctly if it is mapped to a series
of rising notes; a melismatic tone 3 (21, unless utterance-finally, then 214) is mapped correctly if
it is mapped to a series of falling notes; and a melismatic tone 4 (51) is mapped correctly if it is
mapped to a series of falling notes.

To put it all together, this is the framework that I am proposing for determining if linguistic

tone and musical pitch correlate:

1. If the direction of Fy of the song and the direction of Fy of the musical pitch

match between two syllables, then this is coded as a matching transition.

il 2. However, for those melismatically-mapped syllables in tones 2, 3 and 4 that do

not precede a matching transition (as outlined in condition 1), they can also be
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considered as mapping correctly if they are mapped to corresponding sequences

of pitch: rising sequences for tone 2, falling sequences for tones 3 and 4.

To gtve an example, let us assume that we have a five-note sequence as follows:

If this sequence were mapped to the following sequence of tones with the following Fy:

wo [mapped to A4] Fo: 110 Hz  Transition: A to C [Rising] V
hui [mapped to C5-B4] Fo: 150 Hz  Transition: B to E [Rising]

ba [mapped to E5] Fo: 130 Hz  Transition: E to A [Falling]
wo [mapped to A4] Fo: 110 Hz

In the transition from wo to Aui, the Fy rises from 110 Hz to 150 Hz, and the musical

transition correspondingly from A4 to CS. This maps correctly. Similarly, from ba to wo, F falls

from 130 Hz to 110 Hz, and the music also falls accordingly. However, from hui to ba, Fy falls
from 150 Hz to 130 Hz but the music rises from B4 to E5: so this does not match, and does not
satisfy condition (1) above. However, because sui is mapped to the falling C5-B4 sequence
(matching its nature as a fourth-tone syllable), it satisfies condition (2) above, for melismatic
notes. |

Given this type of structure, we have the following results for the four songs:

Folk songs
MLH: 22 of 39 transitions match 56.40%

8 of 9 tone 2/3/4 syllables that are mapped melismatically are mapped correctly.
[22 transitions + 8 melismatic] / [39 transitions + 9 melismatic syllables] = 62.50%

HLH: 25 of 44 transitions match 56.18%
0 of 1 tone 2/3/4 syllable that is mapped melismatically are mapped correctly.
[25 transitions + 0 melismatic] / [44 transitions + 1 melismatic syllable] = 55.56%




31

Shanghai shidaiqu

MZR: 31 of 67 transitions match 46.27%

3 of 12 tone 2/3/4 syllables that are mapped melismatically are mapped correctly.
[31 transitions + 3 melismatic] / [67 transitions + 12 melismatic syllables] = 43.03%

WYDF: 15 of 39 transitions match 38.46%
2 of 5 tone 2/3/4 tone syllables that are mapped melismatically are mapped correctly.
[15 transitions + 2 melismatic] / [39 transitions + 5 melismatic syllables] = 38.64%

For two of the songs (the folk song HLH and Shanghai WYDF), there is very little
difference made (within a percentage point), but for the folk song MLH, the addition of
melismatic syllables accentuates the total percentage of correct mappings between linguistic tone
and musical pitch, while for the Shanghai song MZR, the addition of melismatic syllables
decreases the total percentage of correct mappings.

Although this is not a perfect correlation — which would be implausible — we can see here

that the two folk songs clearly show a higher degree of correlation between linguistic tone and
musical pitch than the Shanghai songs, confirming my hypothesis that older folk songs
demonstrate more correlation between linguistic tone and musical pitch than newer songs. More

than half of the transitions of the folk songs map correctly, according to this theory that utilizes

both actual spoken Fy and melismatic syllables.

As for why there is not a perfect correlation, there could be many possible reasons. From

a musical perspective, it could be possible that the melodies of the folk songs have become
corrupted over time, and that original melodies that may have had more correlation between
linguistic tone and musical pitch have changed considerably with the passage of time. Folk songs
are not composed in the Western classical sense, with strict musical fidelity — whereas there is

only one correct rendering of Beethoven’s Fifth Symphony, there are many variations on folk

songs worldwide. Much like English spelling was not standardized in the time of Shakespeare,
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with variation being perfectly acceptable, there is almost not simply “one” acceptable edition of
a folk song. Furthermore, the sources that I used offered Western-style transcriptions of the

music. Because Western music notation was not introduced widely to China until the late 1800s

(Lau (Lau 2008), it seems likely that there may have been some sort of infidelity in the

transcription of the folk songs to conventional Western musical notation.

8. Conclusion

In this paper, I hoped to address the question of whether there is a difference in the
correlation of Mandarin tone and linguistic pitch in two genres of Mandarin music that originate
from different chronological periods. A review of the literature on the subject of tone and pitch

across various languages revealed that there is to some degree a correlation between the two in

many languages, although the particular details varied significantly. The literature on the

relationship between tone and pitch in Cantonese revealed that in both Cantonese opera and

popular music, musicians aimed to maintain a degree of correlation between tone and pitch.
Chao offered a general hierarchy of various genres’ correlation between tone and pitch, with Li
Baochen adding general thoughts on Mandarin.

I thus decided to compare genres in music with an analytical eye, finding the extant
literature in this area to be somewhat lacking. To this end, I used three different analytical
approaches to examine the relationship between linguistic tone and musical pitch in four
different songs, which represent two different genres of music: older folk songs and newer,
Shanghai shidaigii songs from the early twentieth century. I found Lian Hee Wee’s (2007)
approach to be overly permissive, with criteria allowing any number of syllables to match the

requirements, resulting in no significant difference between the two genres of music. The second

Y
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model, which kept the H/L tonal distinctions but scrapped the exclusive focus on heads and
looked straightforwardly at the relationship between tones and transitions, did not prove to shed
much light on the situation either. Finally, a method that utilized both the F, contours of actual
speech and melismatically-mapped syllables of Mandarin’s contour tones was able to |
demonstrate a difference between the two genres: in the two folk songs, a majority of the
transitions/melismatic syllables were found to map correctly to their linguistic tones (averaging
about 60 percent), while in the Shanghai shidaiqi style songs, less than half of the transitions,
with an average of about 40 percent of the syllables mapping correctly to their respective
transition or syllable. My initial impressions and prediction that older songs should demonstrate
a higher degree of correlation between tone and pitch two turned out to be indeed correct.
Further reseérch could be done in at least two areas. An examination of a wider number
of genres of Chinese music would certainly shed more light on this problem: nursery songs,
national anthems, revolutionary anthems, 1980s popular music and contemporary (2000s)
popular music are among the many possible genres that researchers could examine, to see if the
general trend of older genres less influenced by Western music showing a high degree of
correlation between tone and pitch holds. In addition, the majority of the work in the field has
been done for standard Cantonese and standard Mandarin, with a general paucity of work
considering other Sinitic languages. There are also many dialects of Mandarin (and I do not use
“dialect” in the traditional sense, but in the sense of mutually intelligible varieties of the
language that native speakers would identify as % i#5% piitonghua ‘Mandarin’) in which the
phonetic values of the tones differ significantly from their values in standard Mandarin. Tt would

be very valuable to see a comparison of tone-pitch correlation of the same songs across different

varieties of Mandarin and different Sinitic languages.
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9. Appendices

A list of the appendices follows. Particular notes for each appendix are contained here.

9.1 Sheet music of each song, as well as the songs analyzed through Wee’s approach

In MLH and MZR, certain sections of the music are boxed, with the third line being crossed
out. These are sections that repeat, which are not included in any of the analyses (sce last
paragraph of section 6 for more information.)

Line 1 underneath the music is the text in traditional Chinese characters.
Line 2 is the text in Mandarin pinyin Romanization.

Line 3 is the key for each measure to mark whether it fulfills Wee’s criterias:

X marks a violation of Wee’s requirements; * marks a fulfillment of Wee’s requirements; T
means the measure vacuously satisfies the criteria because the syllables are not tonally-
contrastive; and I means the measure vacuously satisfies the criteria because the measure has
only one syllable.

9.2 Interlinear glosses

Due to the nature of the software used to produce the appendices, I have not included the
gloss for the songs in Appendix 9.1 and have separated the gloss into this separate appendix.

Line 1 is the text in traditional Chinese characters.
Line 2 is the text in Mandarin pinyin Romanization.
Line 3 is the morpheme-by-morpheme gloss.

Line 4 is a natural English translation.

9.3 Approach 2 analysis
Direction of
Syllables  Tones H/L musical transition
hio yi 34 LL Rising
yi dud 43 LL Rising
dud mo 34 LL Rising
mo li 44 LL Rising
Ii hua 41 LH Falling

The partial table above is reproduced from MLH.

Column 1 (the leftmost) contains the two syllables of the transition in pinyin.
Column 2 notes the tones of the two syllables.
Column 3 is simply a conversion of the tones in column 2 to H or L.
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Column 4 gives the direction of the transition of the musical notes, according to the music
given in Appendix 1.

Please note that ‘5’ refers to the neutral tone.

9.4 Approach 3 analysis

Transition of Transition of Qualified
syllable F0 to musical pitch to melismatic
Syllable F, of next note next note Match  syllables Match
syllable
hio 140.42 Rising Rising X
yi 178.77 Falling Rising
dud 127.57 Rising Rising X
mo 161.62 Falling Rising M y
li 136.49 Falling Falling X
hua 126.84

The partial table above is reproduced from MLH.
Column 1 gives the syllable written in pinyin.

Column 2 gives the Fy of the syllable as measured by the Praat spectrogram of the native
speaker.

Column 3 (Transition of syllable Fy to next note) gives the direction of the transition of the
syllable’s F to that of the next note. For example, in the first line, the F of Ado is 140.42 Hz,
while the Fy of yi is 178.77. Because the Fy of yi at 178.77 Hz was higher than the Fy of hdo
of 140.42 Hz, this transition is coded as Rising.

Column 4 (Transition of musical pitch to next note) gives the direction of the transition of the
musical pitches, according to the music given in Appendix 9.1.

Column 5 (Match) simply marks an X where the transitions of the syllable Fy and musical
pitch match.

Column 6 (Qualified melismatic syllables) marks those syllables in tones 2, 3 and 4 that do
not precede a correctly mapped transition, but are mapped melismatically to multiple pitches.

Column 7 (Match) marks a y in which the syllables match. According to this chart, mo is

correctly mapped to a sequence of falling pitches, according to the music given in Appendix
9.1.

T
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9.2 Interlinear glosses

Notes on glosses. CLF = classifier; ER = rhotacization particle; PS = possessive (similar to
English ’s); PT = utterance-final particle

MLH
IF — & ZRA i [repeat], 1% yig i1 H 1,
Hio yi dud moli hua, [repeat], —min yuan huacdo xiang y& xiang

good one CLF jasmine flower, [repeat], entire yard flower grass fragrant also
What a pretty jasmine flower, [repeat], all the foliage in the garden is fragrant, but is not more

& Al E. &EOA L K = B

ba guo ta. Wé you  xin cai yi duo dai,

fragrant not over it 1 have heart pick one CLF bouquet,

fragrant than the flower. I really want to pick a bouquet,

' NN Z B % ® B, ® A o & O — %
kin hua de rén ér yao jiang w6 ma. W6 yéu xin  cidi  yi  dud

look flower PS person ER must will me angry. I have heart pick one CLF
those looking at the flower will be angry at me. I really want to pick a

. X o ORE .

dai, you pa  lainian bu faya.
bouquet, furthermore fear next-year not germinate.
bouquet, but I also fear the flower will not grow next year.

HLH

R &, KR &, MAF # BE # R =K %,
Qingzdo qi, dazdo qi, yantong li maoyan jiu dao ni  jia qu,
morning rise, early rise, pipe in smoke at-once toward you house go,
Awake in the moring, early, when you smoke your pipe let us go to your house,

R UsEs, AT oA X oL, B oMM A 5
ni mama, shéngxid ni ge mémao nii, ai ni de rén ér
you mother, born you CLF pretty girl, love you PS person ER
Your mother has just given birth to a pretty girl, the people who love you

=" % M, VEETE, & OB A T, [repeat]
shizai dus . Hailianhua, gege na xiao meizi, [repeat]

certainly many PT. mangrove-flower, brother that small sister, [repeat]
are certainly may. Mangrove Flower, brother and that small sister, [repeat]
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MZR

H B PR B, K W E mE, B om o= H

Yue  sé nayang moéhu,  dadi I6ng shang yéwn, wd de meng zhong
Moon color that cloudy, ground cage top dark, I PS dream middle
The color of the moon is that dark, on the ground the cage is dark. The person in

A SO, R T TER? O B R R,
de rén ér ya, ni zai héchi? Yuin ting  hdichdao qifu,
PS person ER PT, you at where? Far listen waves rise
my dreams: where are you? From afar, I hear the waves rising,

AR, 1E £ HHF.  [repeat] WH Bk SN
songfeng  zhéng zal aisa. frepeat] Méiydu qidngwei de chintian,
pine-wind currently at  whine. [repeat] there-is-no rose PS spring,

the wind is whistling through the pines. [repeat] There is no rose-like springtime,

igtd BEE OB I % W O RA 2B AM,
hdoxiang shugin duan le xidn, hu6é zai méiydu ai de rénjian,
just-like harp  break ASP string, live in there-isno love PS world,
itis as if a harp has broken a string. To live in a world without love,

B — H ## W F, KE PR A
guo yi ri  hioxidng gud yi  nidn. Yeying linjian tongkii,

pass one day just-like pass one year. Nighthawk woodland painful,
to pass a day is just like passing a year. The nighthawk and the woodland are painful,

N bitd # MR Fk. [repeat]
cdio  shang jian zhe léi zhdl.  [repeat]
grass top splash ASP pearl tears. [repeat]
on the top of the grass are splashed pearly tears. [repeat]]

WYDF

AR M R, W E I E, ok M T omEE 3355,
wlyué¢ de feng, chui zai hua shang, duddud de hua é¢r tilu  fenfang.
May  PS wind, blow at flower top, petal PS flower ER reveal fragrance.
The windws of May blow over the flowers, their petals revealing their fragrance.

1E4n nF, 1 VR [ EEI 1 15 Nitg

Jiara ya, huaér qué you zhi  dong dé rénhai
Pretend PT, flower ER certainly have knowledge understand many-people
Let’s pretend, the flowers certainly understand people’s




KB, Y W& (T B S T .
de changsang, ta gai dixia téu 14 ki duan le ganchang.
heads come cry cut-short ASP liver-sausage

PS vicissitudes it should lower
vicissitudes. They should lower their heads and cut their livers.
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9.3 Approach 2 analysis

MLH
Direction of Direction of
Syllables Tones H/L musical transition Syllables Tones H/L. musical transition
hio yi 34 LL Rising du6dai 34 LL.  Flat
yi duo 43 LL  Rising
dudmod 34 LL  Rising kinhua 41 LH Falling
mo li 44 LL  Rising hua de 15 Falling
li hua 41 LH Falling de rén 52 Falling
rén ér 22 HH Falling
hio yi 34 LL Rising ér ydo 24 HL Rising
yi dus 43 LL Rising yaojiang 41 LH Rising
dudmo 34 LL  Falling jiang wo 13 HL Falling
mo i 44 LL Falling wé ma 34 LL Rising
li hua 41 LH Falling »
WO YU Repetition. Not included in data
min yuan 32 LH Rising youxin 0 o 3
yuan hua 21 HH Rising xincii
huacio 13 HL Falling catyi
cio xiang 31 LH Flat yi dud
xiang yé¢ 13 HL Falling dud dai -
yé€ xiang 31 LH Rising
xiangbu 12 HH Falling you pa 44 LL  Falling
bl guo 24 HL  Falling palai 42 LH Falling
gud ta 41 LH Falling lainidan 22 HH Falling
nidnbu 24 HL Rising
woyou 33 LL  Falling bu fa 41 LH Falling
y6uxin 31 LH Rising faya 12 HH Falling
XIn cii 13 HL Rising




(9.3) HLH
Syllables Tones
qing zao 13
za0 qi 33
da zio 43
z80 qi 33
yan tong 13
tong i 33
mao yan 41
yanjiu 14
jindao 44
dao ni 43
ni jia 31
jidqu 14
ni ma 31
ma ma 11
shéng xia 14
xia ni 43
ni ge 35
gemei 53
meéimao 34
maonii 43

H/L
HL
LL

LL
LL

HL
LL

LH
HL
LL
LL
LH
HL

LH
HH

HL
LL

LL
LL

Direction of
musical transition
Falling

Falling

Falling
Rising

Rising
Rising

Falling
Falling
Falling
Falling
Rising
Rising

Rising
Rising
Rising
Falling

Rising
Falling

Syllables Tones H/L

de rén
rén ér
ér shi
shi zai
zai dud
dud li

hii lian
lian hua

g8 gt

ge na
na xijo
X140 méi
meéi zi

ai ni

ni de
de rén
rén ér
ér shi
shi shi
shi zai
zai dud
dud i

52
22
22
24
41
45

32
21

11
14
43
34
45

43
35
52
22
24
42
24
41
15

HH
HH
HL
LH

LH
HH

HH
HL
ILL
LL

LL

HH
HL
LH
HL
LH

Direction of
musical transition

Falling
Rising
Falling
Rising

Rising
Falling

Flat

Falling
Rising
Rising

Rising

Falling
Falling
Rising
Falling
Rising
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(9.3) MZR

Direction of Direction of
musical musical
Syllables  Tones H/L transition Syllables  Tones H/L transition
yue sé 44 LL  Rising méi you 23 HL  Falling
sé na 44 LL  Falling ybu giang 32 LH Rising
na yang 44 LL  Falling qiang wéi 22 HH Rising
yang moé 42 LH Rising wéi de 25
mo hd 22 HH Flat de chiin 51
chiin tian 11 HH Falling
da di 44 LL  Rising
di 18ng 43 LH Flat hdo xiang 34 LL  Falling
16ng shang 34 HL  Falling xidng shua 44 LL  Falling
shang yé 44 LL  Falling shu qin 22 HH Rising
yeé wi 44 LL  Falling qin duan 24 HIL  Falling
dudn le 45
wo de 35 le xian 52
de méng 54
meng hué zai 24 HL Flat
zhong 41 LH Rising zai méi 42 LH Rising
zhong de 15 méi you 23 HL Rising
de rén 52 y&u ai 34 LL  Rising
rén ér 22 HH  Falling ai de 45
érya 25 de rén 52
rén jian 21 HH Rising
ni zai 34 LL  Rising
zai hé 42 LH Falling guod yi 42 LH Falling
hé chu 24 HL  Falling yiri 24 HL  Falling
i hdo 43 LL  Falling
yudn ting 31 LH Flat hdo xiang. 34 LL  Rising
ting hai 13 HL  Rising xiang gud 44 LL  Falling
hai chao 32 LH Falling guo y1 41 LH Falling
chao qi 23 HL  Falling y1 nidn 12 HH Rising
qi fa 32 LH Rising
ye¢ ying 41 LH Rising
song feng 11 HH Rising ying lin 12 HH Falling
féeng zhéng 14 HL Flat lin jian 21 HH Falling
zhéngzai 44 LL Rising jian tong 14 HL  Rising
zai al 41 LH Rising tong kil 43 LL  Flat
ai su 14 HL  Rising
, cdo shang 34 LL  Rising
wdde Repetition. Notincluded in data; shang jian 44 LL  Flat
deméng e - jian zhe 45
meng _ ‘ : zhe 1&i 54
zhong e : 18i zhii 41 LH Falling
zhong de o o : »
derén » o Goo wo.de - Repetition::Not intluded in data.
éh ,ér : : e . ST : de méng ; o
€rya. . o : meéng
E : ' ' zhong
nfzal . 0o ’ i zhong de
7ai hé Coe . sl _ derén




Direction of
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(9.3) WYDF

Direction of
Syllables Tones H/L. musical transition
wiyue 34 LL Rising
yué¢ de 45
de feng 51
feng chuf 11 HH Falling
chutzai 14 HL Flat
zaihua 41 LH Rising
hua 14 HL Flat
shang

dud dus 33 LL  Falling
dud de 35

dehua 51

hvaér 12 HH Rising
ér t 23 HL Rising
ti o 34 LL Flat
Iufen 41 LH Rising
fen fang 11 HH Rising

jiarh 32 LH Rising
i ya 25

yahua 51

hvaér 12 HH Flat
érqué¢ 24 HL Falling
que you 43 LL Rising
youzhi 31 LH Rising

dong dé 32 LH Falling
dérén 22 HH Rising
rénhai 23 HL Falling

haide 35

de chang 51

chang 11 HH Rising
sang

ta gai 11 HH Falling
gai di 11 HH Rising
di xia 14 HL  Falling
xiatéu 42 LH Falling
toulai 22 HH Falling
lai ka 21 HH Rising
ki duan 14 HL Rising

duanle 45

legan 51

gan 12 HH Falling
chang

B
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9.4 Approach 3 analysis

MLH
Transition of Transition of Qualified
syllable FO to musical pitch to melismatic
Syllable Fy of next note next note Match syllables Match
syllable
hio 140.42 Rising Rising X
yi 178.77 Falling Rising
dud 127.57 Rising Rising X
mo 161.62 Falling Rising M y
li 136.49 Falling Falling X
hua 126.84
héo 125.26 Rising Rising X
yi 164.99 Falling Rising
dud 122.78 Rising Falling
mo 133.84 Falling Falling X
li 123.08 Falling Falling X
hua 118.42
man 154.41 Falling Rising M y
yudn 138.32 Rising Rising X
hua 165.18 Falling Falling X
cdo 107.62 Rising Flat M y
xiang 150.98 Falling Falling X
yé 136.62 Flat Rising
Xiang 136.97 Falling Falling X
ba 120.86 Flat Falling
guo 119.34 Falling Falling X
ta 110.22
wo 153.5 Falling Falling X
you 1344 Rising Rising X
Xin 176.3 ? Rising
cdi unknown  ? Falling M
yi 140.1 Falling Falling X
dud 106.7 “Rising . Flat
dai 140.8 M y
kan 148.3 Rising Falling M
hua 161.3 " Falling Falling X
de 132.1 Falling Falling X
rén 117.7 Flat Falling M y
ér 117.5 Rising Rising - X
yao 143.2 Falling Rising
jiang 140.4 Rising Falling
wo 212.2 Falling Rising ‘M y
ma 197.7 M y
wo Repetition. Not included in data.
you
Xin




Transition of Transition of Qualified

syllable F0 to musical pitch to melismatic
Syllable Fqy of next note next note Match syllables Match
‘ _ syllable
cil .
yi.
duo
dai
you 167.4 Falling Falling X
pa 156.8 Falling Falling X
1ai 130.7 Falling Falling X
nian 1204 Rising Rising X
bu 136.3 Falling Falling X
fa 117.0 Falling Falling X
ya 90.0




(9.4) HLH
Syllable F, of syllable
qing 210.3
Z30 171.1
qi 164.0
da 161.3
Z30 122.8
qi 133.7
yan 182.6
tong 151.4
11 125.5
mao 159.0
yan 157.2
jit 164.0
dao 149.3
n{ 116.7
jia 134.0
qu 316.9
ni 131.6
ma 174.1
ma 181.5
shéng 189.7
X1a 180.3
ni 122.1
ge 131.1
méi 116.9
mao 134.7
nii 212.6
ai 160.6
ni 127.6
de 124.8
rén 132.6
ér 130.3
shi 132.3
zai 148.6
duo 143.7
Ii 102.1
hai
hua
ér
ge 165.6
ge 172.5
na 175.9
xi3o 128.2

Transition of
syllable FO to
next note
Falling
Falling

Falling
Rising

Falling
Falling
Rising

Rising
Falling
Falling
Rising
Rising (?)

Rising
Rising
Rising
Falling
Falling
Rising
Falling
Rising
Rising

Falling
Falling
Rising
Falling
Rising
Rising
Falling

Rising
Rising
Falling

Transition of
musical pitch to
next note
Falling

Falling

Falling
Rising

Rising
Rising

Falling
Falling
Falling
Falling
Rising
Rising

Rising
Rising

Rising
Falling
Falling
Rising
Rising
Falling

Rising
Rising
Rising
Falling
Rising
Falling
Rising
Falling

Falling
Rising
Rising

Qualified
melismatic
Match syllables Match
X
X

el el alle >

i

>

>
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Syllable
ni

de

rén

ér

shi

zai

dud

li

Fy of syllable
135.4
124.9
125.7
129.3
289.7
148.4
150.1
132.5

Transition of

syllable FO to
next note
Falling
Rising
Falling
Rising
Falling

Transition of
musical pitch
to

next note
Rising

Falling
Falling
Rising
Falling

Rising

Falling

52
Qualified
melisma
tic
Match syllables Match
X
X
X
X
X



(9.4) MZR
Transition of
syllable F0 to
Syllable F, of syllable  next note
yué 197.1 Falling
sé& 173.9 Falling
na 164.8 Falling
yang 136.4 Falling
mé 117.8 Flat
ha 112.5
da 175.1 Falling
di 147.7 Falling
léng 112.1 Rising
shang 148.5 Falling
yeé 143.7 Falling
wi 130.7
wd 120.0 Rising
de 137.0 Rising
meng 167.8 Falling
zhong 163.8 Falling
de 144.5 Falling
rén 128.7 Falling/Flat
ér 126.9 Falling
ya 110.2
ni 117.7 Rising
zai 1494 Falling
hé 118.6 Rising
chu 139.0
yudn 126.9 Rising
ting 185.2 Falling
hai 136.5 Falling/-
chéo 133.4 Falling
qi 107.9 Rising
fa 110.8
song 176.7 Rising
feng 179.5 Falling
zheéng 163.5 Falling
zai 147.0 Falling
ai 130.4 Flat
su 130.0
wO Repetition. Not included in data.
i on . :
meng
zhdng
de
rén
ér

Transition of
musical pitch to
next note

Rising

Falling

Falling

Rising

Flat

Rising
Flat

Falling
Falling
Falling

Flat

Flat

Rising
Falling
Falling
Falling
Falling

Rising
Falling
Falling

Flat

Rising
Falling
Falling
Rising

Rising
Flat

Rising
Rising
Rising

53

Qualified
melismatic
Match syllables Match
M
X
X
M y
X
M
M
X
X
X
X
X
X
X
X
M
X
X
X
X



Syllable
ya

huéd
zai
méij
ybu
ai
de
rén
jian

guo
yi

ri
hio
xiang
guo
yi
nian

ye
ymg
lin
jian
tong
kii

cdo
xiang
jian
zhe

Fy of _syllable

160.8
172.3
150.5
164.1
143.9
151.0
152.3

130.2
154.1
190.7
146.7
160.4
1333
98.6

147.0
177.0
177.2
162.2
161.2
125.8
125.5
140.8

182.5
163.2
143.6
118.4
1554
153

132.5
110.8

211.3
191.1
149.8
188.2
147.9
123.6

120.2
157.3
151.9
118.9

Transition of
syllable F0 to
next note

Rising
Falling
Rising
Falling
Rising
Flat

Rising
Rising
Rising
Falling
Rising
Falling

Rising
Flat
Falling
Flat
Falling
Flat
Rising

Falling
Falling
Falling
Rising
Flat

Falling
Falling

Falling
Falling
Rising
Falling
Falling

Rising
Falling
Falling
Falling

54

Transition of Qualified
musical pitch to melismatic
next note Match  syllables Match

Falling
Rising
Rising
Falling
Rising
Falling

<X
]

oy

Falling

Falling

Rising

Falling X

Falling M
Falling X

Flat

Rising
Rising
Rising
Falling X
Falling
Rising

o

Falling
Falling
Falling
Rising
Falling
Falling
Rising

MM X X

Rising M
Falling X

Falling

Rising

Flat

Rising X

Flat M
Falling
Falling

>



Syllable
1&i
zhl

wo,
de
meéng
zhiong
de
rén
ér,

ya

nf
Zal)
hé".

Fy of syllable
1324
1254

Repetition. Not included. in data;

Transition of
syllable F0 to
next note
Rising
Falling

Transition of
musical pitch to
next note
Falling

Match

Qualified
melismatic
syllables
M

Match
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(9.4) WYDF
Transition of  Transition of Qualified
syllable FO to  musical pitch to melismatic
Syllable FO of syllable next note next note Match syllables Match
wii 154.6 Rising Rising X
yué 187.3 Falling Rising
de 144.6 Rising Rising X
feng 166.0 Flat Falling
chut 166.5 Falling Flat
zai 156.8 Flat Rising M
hua 155.8 Falling Flat
shang 128.2
dud 178.2 Falling Falling X
dud 159.1 Falling Falling X
de 138.1 Rising Falling
hua 165.7 Falling Rising
ér 135.7 Falling Rising
ti 113.0 Rising Flat
Iu 132.7 Flat Rising
fén 132.9 Falling Rising
fang 127.7
jid 113.0 Rising Rising X
i 130.5 Rising Rising X
ya 401.1 Falling Falling X
hua 181.6 Falling Flat
ér 150.7 Rising Falling
que 169.1 Falling Rising M y
you 118.5 Rising Rising X
zht 190.8 Falling
dong 121.7 Flat Falling M y
deé 120.8 Falling Rising M
rén 116.4 Rising Falling
héi 121.9 Falling Falling X
de 109.2 Rising Falling
chang 147.1 Falling Rising
sang 134.4
ta 165.5 Rising Falling
gai 169.5 Rising Rising X
di 187.4 Falling Falling X
xia 163.6 Falling Falling X
. tou 1253 Falling Falling X
141 116.9 Rising Rising X
ka 211.0 Falling Rising
duan 143.7 Falling Falling X
le 111.3 Rising Falling
gan 127.9 Flat Falling
chang 128.3 M
c
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