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‘TONE AND 'MELODY IN CANTONESE - -~ are coqntea separately. AS a resuit, theres are, in face,
Mar orie x.M, Chan B only six contrastive tones. Three Of these are anaivied nere as
University of Cailifornia, Los Angeles jevei, two as rising, and one as falling. The six pnhonemic tones

are presentea in (1), with the specific pitcn assignment based on
vuan (1983). The pitch vaiues are transcrived accoraing to tne

0. INTRODUCTION. convention Of using ascending tone numbers, ‘1° te ‘5’, with ’1f
itn the Study Of tonal phenomena, a Curious 1inqguist mignt representing the iowest pitch andg ‘3‘ the highest. Checked syi-

¥onaer wnhat nappens to the tones in a tanquage when the words are iabtes are snort, and are assigned a singie tone numoer (/5/, /3/,

put to music and sung. FOr Chinese, modern songs in Mangarin and 12/ These sSyjlapies @0 not contrast with the non-checked,

Cantonese exhibit verv different benaviour with respect to the fevei-tone syilabies. The checkea/non-checked distinction is

extent to wnicn the meiogies affect the iexicali tones. In modern inciuded for later reference. Tne aim is to determine wnetner the

Mandarin songs, the melogies gominate, 5¢ that the original tones ’ tone-mejody interface agrees with tne phonciogical analysis.

on the iyrics seem to D8 completely ignored. in cantonese songs,

howaver, the meiodgies typically taks the |jexical tones into ¢onsi- ' (1) LEVEL TONES

deration ana attempt to preserve their pitch CONtours and reiative _.Nop-gneckeg svilaples chegked Svijgples

pitch heights. In this sStudy, | will fOCUS on the cantonese case MHigh-itevel: /5%/7 (with (53) variant) /57 -

to study the (Interaction Of tons and melody in that dgialect. : Mig-lavel: 733/ 73/

cantonese poses an interesting case, since jt has level ang con- Low-tevel r22/ 72/

tour tones that are intersected by a second dimension ~-- that of -

tonal register -- to yielo a total of s$ix contrastive tones, The FALLING TONE RISING TONES

Interaction of tone and meiody in Cantonese_has not, to my Know- Low-falling: 7247 Mid-rising: /387

fedge, been studied. This, then, can viewed as a preiliminary ‘ Low-rising: /137

tnvestigation into the topic.{4) )

There are two main tasks In this investigation. First, one it shouid bpe noted that tne high tone on non-cnecked
shouid determine whether tne songwriters had intended to compose syllables is treated in (1) as pasicatily level, /55/, Tne faliing
with the Jexicai tones inmind. Tne claim nere is that in tonal ‘ variant, (531, occurs prepausally ang in tone sandghi environment,
compositions -~ that is, in compositions that pay attention to the namely bafore a non-high tone. This is not the conventional
lexicai tones -~ there would be a Ciose cCorrespondence between analysis, wherein (53] is treated as pasic. (55) is then treated
tone and melody. as the sandni form occurring before another nigh tons. There are

The second task is to sStugy the actual interaction between at jeast two reasons for treating the tone as high jevel. First
the tonss in the Ivrics, and the meiody itseif, The aim is 1o of ali, in Hong Kong today, & number of voung peopie simpiy have
getermine the dqegres of correspondsnce in the tone ang meiody high flevel for this tone in all contexts. But more importantiy
interface, and more precisely, the extent to which the pitch con- for our study, the nigh tone benaves like a level 1ione in the
tours and the rejative pitch neights of the jexicat tones are interaction of tone ang mejodv. It patterns similariy 1o tne
preserved in tne melody. otner leve| tones, /33/ ang /22/. wnat is crucial in the pitcn

The task at hand is then complicated by the need 1o take into shape of the hign tone is not that it fails, or that it is hign-
consigeration the various factors that might affect the tone- fatling, but simply that it is nign, wnich is captured bv treating
mejody interface; for sxamplie, melodies mported from aproad, the \ the tone as /5S/. Evidence to sufiport the treatment of the hign
Intrusion of foreign phrases, and the tempo Of the SONgs. These tone as /55/ wiil be presentsd in the course of the andiysis.
factors will ali pe consigered. o THe Six tones are exempiified in (2) below.

For this study, Six modern Cantonese songs were seiected
which are commsricaiiy availapie on cassetts tapes from Hong Kong. (2) LEVEL AND FALLING TONES
The SONgs wers sung dy Cheung Kwok wWing, & popular, young, male . __Non-gneckeg Svilables _ checked Sviiaples
Hong Xong singer. Four of the SONgS were recorded in {984 and two soeng. 55 ‘wound’ nuk . S ‘erv’
in 4986. Further information on tnhe Six SOngs will be presented soeng. 33 rappearance’ nok.3 ‘shett’
tater, At this point, some background information on the tonal . soeng.22 ‘above” , nok.2 ‘sLugy’
system oOf cCantonese IS in order. soeng. 21 orten’ )

1. TONAL BYSTEM OF CANTONESE. RISING TONES
cantonese is traditionaliy gescriped as having nine tones, in soeng. 35 ‘think’

which the. tones on checked sviiabies -- those enaing in -p, -t, or soeng . 13 ‘asceng’
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For tvpographical eass, a modifieqg transcription svsiem is agopted
here. (23 in (2), 3 period marks the peginning of the tone numbers
instead of superscripting them.

The shapes ana pitch isveis of the tones in (2) are gispiaveg
in Figure i1, basec on narrowbang tracings of singte tokens from
one  speaker., (All fiQures are placed at the and of the paper.)
in Figure 31, the upper portion of the figure gispiavs the tevel
ang faliing tones. Studving first the non-checkes sviijapies, the
three level tones are /55/, /33/ and /22/. Thev are contrastive
fOor the speaker gespite verv slignt differances in pitch neight.
The Low-falling /21/ is also aistinct. Beginning at roughiy the
same pitch heignt as tone /227, the Low-failing tone is character-~
ized Dv an initiat fajl accompanied dv |ow amp | ituge. Moreover,

~for some speakers, the tone (s reguiariy accompanied bvY creaki-
ness. Observe that the High-tevel tone is indeed leve! here.

The jower portion of FiQure 1 contains the two rising tones.
In anticipation of the anatvsis on the tone-meloay interface,
these two tones are compared with their corresponding level tones
with respect to the end-point, or target. The Mid-rising tone,
/357, IS paired with the High-ieve| tone, /55/, while the Low-
rising tone. /13/, is paired with the Mid-isus| tone, In the
dnailvysis of the tone-melody Interaction, what is crucial in the
COMparison is the target of the rising tones: for the Mig-rising
tone, the target is [51; for tne Low-rising tone, the target is
(31. The significance of these observations will soon be ciear.

2. THE DATA: SiX MODERN CANTONESE SONGS
We proceeg now to the Jata, which consists of the fotlowing
Six mogern Cantoness songs:
{3) a. Ts’i tsung wui hang wan. (Eventuasliv (!71}) be lucky)
D. Monica.
€. NUNg pun to tS‘ing. (My cesires)
8. Yat tsaan siu ming tang. (A smaAll Drignt ianterm
e. gtang uUp.
f. H3aK Sik ng ye. (Black mianight)

The six songs were seiectsag, varving 'in tempo, presence or apsence
of Engiish phrases in the SONgs, ang whether the melodies were
localiv-proguced or foreign-imported. Tne information s sum-
marized in (4) overieaf, arranges according to tempo. The sub-
categorization of the s30ngs into four tempos is based on the
“average iength per syljable”, obtained as follows. The length of
the first (ine of each song is calculated from the beginning to
the eng of the vocal portion. That length is then divigea by tne
number of sviiabies in the tine, including anv potentiat pauses
between svilabies, AS & result. four gistinct tempos esmerge,
tdentified in (4) as slow, Meaium, QUiCk, and Fast. The vear that
the songs wers recordged, 1984 Or 1986, is indicated after the
titie of the song. The 1984 tape |s Simpily entitied “Lesiie” (the
singer’s English name), ang the newer tape is entitied “gtang uUp",
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(4) summary of Information on the Six s0ngs.
Average Length Foreign
Tempo Per syiljabile gong Titie Phrasss Meiody

sSiow .84 secC. Nung-~-pun to ts‘ing (’84) NO NO

LA 22 22 222 2222 2222222222222 23222 2322222223222 22232 223222222222 33

Medium .46 seC. Ts/i~tsung wui hang wan (‘84) NO NO
.41 se8C. YaL-tS88Nn Siu Ming tang ('84) NO NO

L2 S 2 2 22 2R 222 2R 22 R R RS2 2222 R 222222 2222223228223 2322222 32 )

Quick .31 ss8cC. stang Up (86} Yes Yes
.31 sec, Haak Sik ng ye ('86) Yes Yes

(22 R 22 R 22222 2R 2282 2222222 gl 222 223 223212223 R 3 YRR YR QSR 2 )

Fast .22 sec. Monica (’84) Yes NO

3. TONAL STRUCTURE OF THE LYRICS.

Having provigeg the necessary backgrouna information on tnhe
tones ang the gata, we proceed to the first task -~ that of geter-
mining whether or not the iexical tones were taken into considgera-
tion in the composition of the lyrics. Tnis task s accomplisheg
by focussing on stanzas in the lyric that are sung to the same
DASIC Meiody.[3] FOr the sSix songs, there ares sither two or three
stanzas wnich have repeating melogies. Thus, it i$ possibie to
juxtapose the rirst (ine of the first stanza with the first tins
of the sSscong stanza, ang with that in the thirgd stanza if there
is one. The step Is then repsated for the secong fine of each
stanza., andg SO forth., An exampie (s presented in (5) from “Ts’|
tsung wuil hang wan® (Eventualily 1’11 be lucky), where threes of the
stanzas shars the same meiogy. Only the first iine of sach stanza
is given. For the sake Of greater ctarity, the tons numbers are
placeg on & separate tins, (‘L.’ = Line, ’‘S.’ = Stanza:

(3} a. Tsoi ts’ing ts0i le8i7? Ta sam ngo sam? (L.1, 8.1)
22 21 22 13 - 55 55 13 55
(in igve in reason? his heart my heart)
D. soen yyn soen vi, ni-na pun-sang, (L.1, 8.2)
22 21 22 33 55 55 33 55

(obsy fate obey gesire, (iraugh) naif-of-iifetime)
C. Hap-ts’ing hap-tei, noi~sam ts’ing-sam, (L.1, 8.3)
2 21 2 13 55 55 33 55
(rair (ang) reasonadblie, happy (ang) satisfieq)

A QquiCk glance at (5) alreagy reveails that thers are osfinite
tonal correspondgences among the Jines. The songwriter cleariy hag
the {exical tones in mingd in composing the Iyrics. For a more
systematic study, the tones are isolated in (6), with each column
of tones igentirisd with an uppercase letter for sasy refsrence,
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(6} -

- -

A B8 c [ B [ F LI < B H
t t 1 H
a. 22 21 a2z I 13 55 E1- 13 ¢ 35 (L.1, 8.1
b, 22 21 22 1 33 ¢ 55 33 1 333 35 (L., 8.2y
c. 2 21 2 P13 35 33 1 33 1t 35 (L1, 8.3

-~

‘ Let us now stuay the matching of the members witnin each set,
tg::;lf:ea &nn(5> DYy coiumn. For the sets in g, E, F, and H, the
N each sst are igentical: in Column B att
th
are Low-faliing; ! dione lover

in Cotumn €, &t the syliables are Migh
~-{evet,

and 80 forth. The match in those sets are perfect. ’
In Coiumns A ang C, the tones in both setS are Low-{evel.

The third memper of each Set, found in Stanza 3, differs from the
otners oniy in that the syliabie bearing the tone is checked, ang
nence shorter. The pairing of 72/ with 722/ is consistent in the

gata, Parailei cases noid for the pairing of /37 witn s33/, ang
for tne pairing of /5/ with /55/. The matching of tne ton;s in
song composition, thus, coincides with the pnonological treatment
of these tones as phonemicaiiy non-gistinct from the iJevei-tone
counterparts in non-chsckes svilabies.

We turn now to the final cases in Columns D and 6. At first

qfance. they appear to contain tonai mismatcnes, in which the Low-
risng tone, /13/, is paired with the Mid-ievel tone, /337 How~
evar, observe that pboth /13/ ang /33/ end in a mig pitcn' feve|
It would seem that it is the eng-point, the target, tnat iﬁ
reievant, ana not the beginning point. Tne pairing of /13/ with
/33/ is not napnazard, but QCCurs systematicaliy throughout the
Six songs. Similariy, the other rising tone, /3s5/, is systematic-
ally paired with its corresponding level tone, /55/. Again, it is
the target that is reisvant in determining the tonal patrtnés It
Is tnis pairing of /3%/ with /857 that provides arquments’ for
treating thne nign tone as iave), /537, rather than faliing, /537
Thers ars further theorstical implications concerning tﬁe
benaviour anc treatment of the rising tones. Digressing briefiy
what is crucial in these tona: compositions is not the glzgg;'gé
Qf RilSh gchange (rising or faliing), but the gng-poing, or LQLQ;L,

Of the tone, mlo‘or high. The endg-points of these contour tones
§re then paired with tne |evei tones in the dlatect. As a resuitc,
it wouid be more appropriate to refer to tone /13/ as "rising-to-

mig®, anda tone /3%/ as “rising-to-hign*. with regara to the
beginning point of the contour tones, ajthough they 4o not piay a
Cruciat roie in tonai compositions, they ars nonetheiess necessary
for dlstinqulsninq rising (ang faiiing) tones from (evej ones  in
the phonology. Of paramount importance for linguistic theory s
that thnese tonai compositions can provide a primary source of
evidence, nitherto overiooked, to argue in favour of treating the'
iexical tonss in Chinese as sequences of ievel tones.

Returning to the systematic pairing of /13/ with
Of /387 with /5%/, if tney are considered tonal

/33/ ang

that
mismatches,
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in the gata contain mismatches

then apout a thirg of the sets

(that s, 77 out of 248 sets). Howaver, 8&xciuding these pairs
ieads to & aramatic drop in tonal violations to iess than one-
tenth (23 out oOf 248 sets). Indisputabiy, the songwriters

intended these pairings as permissible rather than abberant. The

permissibie tonal pairings are summarized in (7).
(7) a. High: /87, /75%7, /73%7

. Mig: /3/, /337, 1137

c. Low: 12/, 122/

Qbserve that only the Low-faliing tone, /7217, is not inciuded
in (7). It is systematically exciuged from the tonal pairings in
the six sSongs.[4]1 This would not be expected {(f the beaginning
point Of & tone IS aiso relevant in getermining tonalt pairings,

AS seen esarlier in Figure 1, the Low-falling tone, /21/, and the
Low-ievei tone, /22/, both begin at the same pitch. Tone /21/,
however, has an initial fall to an extra {ow pitch, hence resuit-
ing in creakiness for some speakers. TONG /22/, on the other
hand, is phonologically i1evel even though it may have a slight,
gragual pitch drop prepausally, Thus, the crucial gifference
betweean the two tonds s their phonoliogical shape: one is falling
ang the other tevei.[S5) '

Ssts that conform to the permissibie tonal pairings in (7))

constitute 90.7 percent of the total sets, or 225 out of a totai
Of 248 sets. Only 9.3 percent of the gata contains genuine tonal
mismatches. A studgy of the tonal violations reveal that such

factors as the tempo of the song, and whetner a given song has a
foreign melody Or contains foreign phrases are not reisvant,

4. TONE AND MELODY INTERACTION,

,AS mignt be expected from the overwheiming number of cases with
appropriataly matched tones in the data, there Is a close corres-
pongance between Iexicat tone and melody, otharwise the pain-
Staking efforts of the songwriters would have been in vain. To be
precise, there is & strong tendency for the melody to respect the
three reiative pitcn levels, high, mid, and low, and to keep the
Low-faliing /21/ tone distinct from the other tones, Representa-
tive exampies are given in Figures 2 and 3. Figure 2 Iis tne

tracing of narrowband spectrograms, &nd Figure 3 the transcription
pitch. 6]

of musical notes snowing relative (and not apbsolute)
Qbserve in Figure 2 that, in agdition to the preservation of
relative pitcn levels, the rising contours in both the faster

tempo and siower tempos areé also preserved. The shortening of the

syliables in the faster tempo, howsver, renders the rising
contours |ess perceptibis.
in some s3songs, it is not possiblie to obtain narrowband

~tracings due to the strong overlay of music on the tones. This |is
particulariy true for the faster-paced songs with strong beat ana
loud melody. Recording of musical notes is not sufficiently
precise, however, especiaily for quick pitch changes that are
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subtie, but linguistically significant. AS & resuit, a statisti-
Ca} account of the aegree to which the meiodies preserve the pitchn
shape and relative pitch neight in the six songs must awvait a
foliow-up study. Nonetheiess, although statistical figures cannot
be obtainea at this time, some generadiizations can still De made.
First of ail, the tempo of the song, ana whether it contains
forsign pnrases, or has an importeo meiody, do not interfere in
any significant way with the maintenance of relative pitch jevals.
This is expected, given the minimal osgree of tonal mismatches.

Wnile reiative pitch levels are, by and large, preserved in
the songs, the same is not true of the tonal contours. The
crucial factor Invoives tempo. in faster-paced songs, the
tenogency s for the tonal contours to ve levelleg out. This |s
accompliished Dy sacrificing the initial pitch rise wnen time is
short. Thus, tone /13/ wouild De sung as simpiy mid, (333, and
tone /3%/ as simpiy high, (55]1.

it is important to note that, gespite the tengency toward the
levelling of tona) contours in faster tempo, the parmissble tonai
pairings are stii| pressrved, becauss the target pitch is
preservea. From the genera! observations made nere, it can be
Sesn that the constraint in modern Cantonese songs Is against the
mixing of pitch jeveis. The 1088 of Pitch CONLtOUrs is not criti-
€al, 4% long as the target pitch level |s attaineg.

5. CONCLUSION.

The impressionistic observation that mogern cantonese songs
tena to preserve the rejative pitcn iesvels ang pitch contours of
lexicat tonss is porne out. Furtnermore, the sffect of foreign
meiodies andg foreign pnrases is neglivie. Tampo is the only
important factor in affecting the tone-maiody interface. A |o8s,
or partial loss, of pitch contours occurs on rising tones in
faster~paceg songs., Nevertneiess, Cruciatiy, the 1088 doas not
resuit In tonal mismatches.

The same resuits 0o not hold for modern Mandarin songs, whers
neither retative pliten nsight nor pitcn contours are sacred. This
can be& demonstrated with a simpie example, Figure 4 shows the
NArrowWANd SPACIrographic tracings of the first Line of the Kappy
Birtnaay song readgd in (aj. in (b)Y, the woras are sung to the
well-Known English tune, “Happy birthaay to you". The lexical
tonas are compieteiy obtiterated in (b). carresponcinq lyrics do
not exist for Cantoness, precisely Decause the woras not only nead
1o convey the desired message simply and naturaily, but they must
also form a saquence of tonss that harmonizes with the me | ogy.

TO conclude, this study on tons-melody interaction nas
several important ramifications. It shows that tonal compositions
can provtap avidence for cnoosing the ungeriying tones in the
giajlect. It aiso yieldeg our first concrste evidence for treating
the iexicai tones in Chiness as ssquences of ifevel tones, More-
over, the resuits predict that the pitch height gimension woulg be
more critical than the tone contour dimension for Cantonase
Spsakers in tone perception studies. The isolation of the LOw-
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faliing tone from permissible tone pairings suggests tnat the tone
would bDe similariy distinguisned in perception studies. And
finatly, the findings of tnis study suggest that a paraijei case
would hold in the interaction of tons and intonation in Cantoness,
in tnat a faster rate of speech couid destroy the initial piten
shape on the rising tones, wniis gresater constraints wouid exist
to minimize the ioss of rajative pitch height (7]}

Notes

1. Research for tnis study isS supported in part by the Social
Sciances and Humanitiess Research Councl! of Canada post~dgoctoral
Felliowship. | thank the many individuais at UCLA for their heip~
ful suggestions and comments. in particular, | thank peter
Lagefogad, lan Maadieson, Hongme Ren, Russstl Shuh, 8hoichi
{wasaki, Rongrong Liao, Ulrica tau, David Leong. Brian McHugh, and
pPster Li, wno have hesiped in differsnt ways to bring about the
successfui compietion of the project. | have aiso penefitea from
Arnoidg IWicky‘s heipful comments on the different musical scales
usedg in Chinese versus westarn music. .

2. The phonetic value for some of the vowe!s are: a3 = (Al
(low central wvowel), & = (w], y " {yl, ang oe » [cR]. For the
consonants, ng = tg}. ang y = [yl in syllaple~-initial position
before [yl, and ((] eisewhers in syjlaple-initial position.

3. There are aiso soms Stanzas that nave their own melcdies,
such as one finds in refrains in Engiish songs. within these
stanzas, one sometimes find adjacent |ines sung to the same tune,
Thess |ines are aiso inciuded in the study.

4. Only tnree cases can Os found from & total of 248 sets.
They all invoive tnhe pairing of /21/ with the Mid-level tone.

S. vance (1977) treats these two tones as differing only in
pitch ievel (mid-low versus |ow-low). Very low pitch, however, is
not the primary acoustic cue for distinguishing tons /2t/ from
tone /22/, as his pearceptual study reveais, (Sse vance 1977 for
detaiis.) The proposal here is that the primary perceptual cue is
the initiaj pitch drop in tone /21/.

6. Spacial thanks go to Brian McHugn for nis assistance. The
main observation to be mage concerning Figure 3 is the maintenance
of the reiative pitch ilevelis,

1. Some Of the predictions mage hers are in fact berne out
in the instrumentat studies by vance (1976, 1977) and Gangour
(1981, 1984), The readers are rafsrredg to these articies ang the
works citeg therein for further detaills,
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a) Level and Falling Tones. (Level: — , Falling: ...+ )
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Flgure 1. The tones in Cantonese. (Spoken by UL)
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Hz
300
—
55
200 ~ e o — ——— am— T
/ 35 13 22 3 22 3
100
0
ho.35 yau. I3 paan.22 faat.3 1ing.22 ngoi.33 sam.55
: (able have method cause  love  heart)
" a) Part of a line from "Yat tsaan siu ming tang'
Hz /\-_\\
55
300 e
/\{
200 /‘“\
13 21
100
J
0
ts'i.35 taung.55 yau.13 hung,21
( eventually ~ have red--good)

b) Part of a line from "Ts'i tsung wui hang wan'

Pigure 2. Preservation of relative pitch levels,
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36

20 35 5 13 5 33 55 33 35
& a - - )
Sttt 71— rF
v ‘
yiu paai tik nei pat yiu taam tang tsai

( sway PRT you NEG need carry small-stool)

a) A line from "Hewk—sHehg—yel {Blaclmidmighry.

“Stamd t)r "

T2 33 022 3303

W A—— ™
e

pit p'ing ming hung tsai
(don't risk~life control )

b) A line from "Haak sik ng ye" (Black midnight).

Figure 3., Preservation of relative pitch levels,
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Hz
N N\
200 N .
100 1
0 «
‘ Zht ni shingrl kudi 1.
(wish you birthday happy)

a) 'Happy birthday to you.’ " (Spoken by RL)

Hz .
300 1
S———
200' i ————— p———
100
0 . .
Zhu ni sheng ri kuai 1e5
(wish you birthday happy

b) 'Happy birthday to you.' {Sung by RL)

Figure 4. Tone-meledy interaction in Mandarin.



