
Constancy and variation in Standard Chinese tonal patterns

Eva Gårding

II{TRODUCTION

ãor some time now we have been stu<lying chinese intonation in
Lund. This work is part of a project sponsored by the Swedish

Research Council which airns at giving phonetic descriptions of
some non-European languages, Chinese, Arabic, and Hausa.-

¡4y personal interest in the project is primarily to test if the

íntonation model developed for Swedish dialects coul-d be used

for diverse prosodic systems (Bruce & Gårding, 1978, Gårding,
1981 ) .

Our first study of Chinese tone and intonation was based on

data from one Standard Chinese speaker (Gårdinq et a1., 1983,

cårding, 1983). In this paper I shall present data from three
more speakers of the same dialect.

Descriptiye !{ême

gigure 1 iltustrates the main features of the descriptive frame

we have used, in particular the turning points, the grid and

the pivot.

riith good accuracy' an intonation curve can be reconstructed b1t

smooth interpolation over the voiced segnìents between its turn-
ing points, i.e. the local maxima and minima and the beginning
ancl encl points. Turning points may also be end points of flat
intervals called turning intervals. AII these points are part
of a globat pattern, the grid, which is most easily seen if the

main maxima are connected by a topline and the main minima by

a baseline. rn ideal cases, as in the figure, the gríd appears
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as a sequence of units \^Ihich are clearl-y rising, falling or
levef. A grid can be normal, expanded or compressed' even to
the extent of being best represented by one line on1y. Grids
of carefuf speech may have four fines' an upper and a fower

topline and an upper ancl a l-ower baseline.

The part of the grid where the direction or width is changed

or where the grid takes a jump is called a pivot. The lower
part of the figure shows the communicative function of these

features. The l-ocal turning points siqnal words or morphemes.

?he pivots serve as semantic and syntactic boundaries. The gen-

eraf direction of the grid of a sentence, often in comblnation
\rith the direction of its fì-nal part, is associated with speech

act type and sentence type. The levefs (Iines) of the grid vary
according to style of speech, and the use of the level-s differs
across idiolects, dialects and languages. The hridth and position
ôf the grid signal its information weight relative to other in-
tonation units (Gårding, 1983c).

Ilhen the model is used for generative purposes, the global fea-
tures, the gríd, are generated first. Then the local maxima and

rnj-nima pertaining to lexical- accents or tones are inserted as

points into the grid according to specific rules which state
how the poínts are aligned relative to the segments. The fact
that thÍs alignment is relatively constant makes this arrange-
ment of the rules convenient. In the last step the fundamentaL

frequency curve is obtained by smooth interpolation. The gen-
erative part of the model is not the topic of this paper, but
there will be some comments on its feasability in the light of
the new data.

i:{atería1

Our material, presented in Figure 2, has been selected to
vestigate the interactíon of tone and intonatj-on.

an-

A Chinese morpheme of the standard dialect can have one of four
tones: Tone 1 call-ed'hígh'or'leve1', Tone 2'rising', Tone 3

'l-owr or 'dipping' and Tone 4 'falling'. There is, i-n addition'
phonemic stress and the nuclear stress falls on the last stress-
able item if nothing else is indicated (Kratochvil, 1968).
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I..IATERTAI

Ylang Yi chou xj-angyan
Wang Yi smokes cigarettes
Sòng Yán mài niúròu
Song Yan se1ls beef
Chén Lf mäi yúsän
Chen Li buys an umbrel-la

I,rãng Ll cfruãn yúyl
v,Iang Li wears a raincoat

PROSODIC CONTOURS

Focus free statement
Focus free yes-no question
Statements:

after focus
focus feft
focus right

4

5

There are 3 utterances of each sentence called a, b, c

Code:

Li: 1.2.a means Lirs production of tonal pattern'1 in prosodic
contour 2, utterance a.

Fig. 2

¡our tonal patterns have been chosen, three consisting of so-
called contour tones, i.e. rises and falls, and one composed
of level- tones only.

The tonal patterns occur in a syntactic subject/predj-cate frame
and have been pronounced. as statements and questions. The state-
roents have four different focus arrangements. Test sentence 1

represents a statement !ùith.out any focussed part, an intonation
used for example when the sentence introduces a short story.
Test sentence 3 is a statement intonation occurring after a

strongl,y focussed :tti 'y."'. ft expresses confirmation of known

circumstances. Numbers 4 and 5 have been elicited by questions
calling for focus to the left and right respectively. lrlumber 2

is a yes-no question. The questj-ons have not L¡een asked in dif-
ferent focus arrangements.



four speakers have been analysed. Each sentence has been pro-
nounced three times as an answer to a question or elicited by

a well defined and wel-l described situation. The order of the
test items has been randomized,

Informants

AII of our informants .represent Standard Chinese (Putonghua).

Chen was born in Suzhou, Southern China, in 1948, and moved to
Beijing at the age of six. He v/as an elementary school teacher
until 1980, when he came to S\,/eden.

Li r^ras born in Beijing ln 1947 and studied languages and l-itera-
ture at a university there. He works as a translator.

Shi was born j-n Beijing in 1965. He grev¡ up in Beijing where he

completed his high school education. At the time of the record-
ing he was a student at the Royal Institute of Technology in
stockhol-m.

Zhang !,/as born in 1931 in the Liaoning pr'ovince north-east of
aeijing. At the age of 15 he came to Beljfng where he pursuecl

his university studies. He is professor of speech acoustics at
the Academia Sinica, Beijing. .

.An írûpressi-onistic ranking of the speech style of the speakers
from formal to informaf would Ì¡ez Z}:ang, Chen, Li' Shi.

Outline

fhe first part of the paper describes the material produced by

Chen, who has been chosen as the prototype.3 rn tha second part
of the paper T shall summarize the most imPortant similarities
shared by all of our four speakers and also comment on some dif-
ferences bet\"teen them.

CONSTANCY AND VARIATTON: ONE SPEAKER

figure 3 shows one of the tonal patterns, Sòng Yán mâi niúrðu,

'S.Y. sells beef', produced by Chen, our prototype speaker. The

tonal pattern is fa1ling, rising, falling, rising, fallingr in
five different prosodic contours uttered three times in each.
The three utterances have been lined up with the end of each

utterance as a common time reference.

The uppermost statement shows a slightly falling general trend
all Lhrouqlh the sentence. The interrogative contour, that of a
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yes-no-question, is level over the subject and rising over the
predicate.

The third contour' a statement referring to previously known

circumstances, occurred after a strongly focussed shi

'yesrmeaning 'yes of course'. The contour' is falling as in the

first statement but the leve1 of the upper turning points has

dropped haff an octave and the range of the rising and falling
intervals is compressed by half. The fourth contour, also a

statement, is level or rising over the focussed subject and

strongly falling over the predicate. The last one is falling
over the subject, and the focussed predicate reaches a slightly
higher level. This contour is simil-ar to the first one, which

reminds us of the rule giving nuclear stress to the last stress-
able item (see htroduction). vJe notice in passing that there
is the same asymmetry in the pitch movements before and after
focus as in other languages in that before focus there is much

rnore fundamental frequency movement than after focus

Ife can picture the prosodic contours of Figure 3 as global de-
formatíons of a basíc tonal pattern. This iflustrates in a neat

way the aím of this Part of the analysis: to describe the basic
patterns and the deformations imposed by sentence intonation-

Temporal features

Let us now look at the durations. IÁIith the ending as a conmon

tine reference we notice that the temporal- variation is largest
at the beginning of an utterance. Some of the temporal variation
is contour bound. The first statement contour' the one expres-
sing nertr information, is the longest one. The question is some-

what shorter and the patterns with the \"¡hole sentence or part
of the sentence unfocussed are the shortest ones.

Even \"¡ithin each group the durations vary quite a bit. rn gen-

eral the first utterance of the speaker is longer than the other
ones. The temporal variatj-on is somewhat irregular but it is
clear, even if it is less conspicuous in this speaker than in
the others, that the variatíon is not due to a uniform stretch-
ing and shrinking. vJhat may happen when a speaker goes from a
faster to a slower tempo is that the rate of fall and rise is
kept rather constant and a tut'ning point is exchanged for a

turning interval. The presence and width of such turning lnter-
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vals seems to be connected with consonants and syntactic bound-
aries. (óimitar observatj-ons were made for Swedish by Gårding,
1975.1 Variation of fundamental frequency patterns due to tempo
changes are being studied separately.

Fundamental frequency features

To describe the variation of intonation contours h¡e need to
measure similarities and differences in some way. l\mong all pos-
sible alternatives, I have chosen to study the variation of fun-
damental frequency values of turning points (max and min), in-
cluding beginning poÍnts and end points. This is particuJ-arly
appropriate for sequences consisting of contour tones. In Figure
4, I have normalÍzed the patterns for overall duration and dura-
tions between consecutive turning points. From wbat rre can see
here the curves are roughly paralle1. This means that there is
covariation of the FO values of these points ancl hence a certain
stability in the configuratíon of the contour. A natural inter-
pretation of this covariation is that it is the direction (or
directions) of the configuration that is ímportant for the
speech act type and that it is possible to move it up an¿l do\^/n

on the frequency scal-e \^/ithout changing its speech-act informa-
tion.

Turning points related

In Figure 5, I have marked the positíon of the turning poínts
relative to the segments which have been normalized to a cer-
tain duration for the vowels and another for the consonants and

consonant clusters.

It is quite obvious that the position of tbe turníng points is
remarkably constant all through the productions of atl the pro-
sodic contours. The falling tone starts at the beginning of the
vocalic segment. There is one utterance in which the turning
point has crept forward a bit into the vocalic segment. I'le may

be abl-e to correlate this displacement to increased speech
^effort.' The faIl of the falling tone is completed before the

beginning of the following vowel which carries a rising tone.
AIso the rising tone ís connected with the beginning of the
vowel. l{e draw the natural conclusion that it is the vocalic
segment that carries the pertinent tone movement \^¡hether it is
falling or rising. This is j-n agreement with certaj-n statements

26



3ù
a.

î

2,
t

2.
3

N {
2,

3.
5.

C

0€
r

0ã
r

tL

0

F
ig

.s
 lo

ca
tio

n 
of

 t
u.

rn
in

g 
po

j¡t
s 

re
la

t€
d 

to
 s

eq
rÊ

r¡
ts

 
F

ig
.6

 l
oc

at
io

n 
of

 t
ur

ni
ng

 p
oi

nt
s 

re
la

te
d 

to
 s

eg
ne

nt
s

D
ur

at
io

n 
of

 s
eg

re
nã

s-
no

rr
na

liz
ed

 
(s

ee
 te

xC
).

 
D

ur
at

io
ns

 o
f 

se
gn

er
rt

s 
rp

rn
el

iz
ed

 (
se

e 
te

xt
).



in the literature (e.9. Howie, 19-14, and Kratochvil, 1968) and

in disagreement \^/ith others (Chao, 1968).

Figure 6 sho\rs the location of tur¡ing points in another tonal
sequence, uttered by the same speaker. In this sentence, måi

meaning buy with a low (dipping) tone, appears in a similar
position and context as mãi with a falling tone meaning sell,
\,7hich occurred in Figure 5.

'te notice that the speaker has fixed the turning point all
through the contours and utterances to the beginnìng of the
consonant m. The relevant tone pattern, which we have labelled
low, is reached in the middle or latter half of the vocalic
segment.

There is al-so a variation of tone movements over the subject
phrase. These are varying results of a sandhi rule' which will
be commented on presently.

ConsÍdering the alleged importance of turning points' it is in-
terestj-ng to see what a tonal pattern consisting of only level
tones looks like and how it behaves in the different contours.
Figure_7 shoh¡s an all high (levef) tonal pattern. i.iang Yi chou

xiangyan, rV'Iang Yi smokes cigarettes¡. The curves of the utter-
ances of the same prosodic pattern are rather paral1e1. As be-
fore,the tonal pattern has a constant shape and this shape has

a certain leeway on the time scale as wel-l as the frequency
scale.

one can ask about the size of this leeway. llow far down can a

speaker place this afl-level pattern without running the risk
of being misunderstood?

It turns out that the problem of keeping an all-Ievel pattern
distinct from e.g. an all-low one never becomes crj-tical. The

reason is that the alf-low one has a sandhi rule attached to it
which changes any low-1ow sequence into a rising-falling one.
(In this way the low tone really appears 'dipping' as one of
its names indicates.) This is the reason why the all-Iow pattern
rises and falls the way it does in Figure 6. The sandhi rule
says T3 -'12/ - T3, but this rul-e does not apply over deep syn-
tactic boundaries, at least not in the style of speech used here
(cf. Cheng, 19731. vle notice that speaker Chen adheres to this
rule (as do the other speakers). After the boundar]¡ between
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noun-phrase and verb-phrase, mãi never becomes rising' The noun-

phrase. on the other hand, has a variety of manifestati-ons, ris-

ing or level all through or rising-falling-level (Fig' 6)'

Pivots

Figure ? also shovts that there are bends in the all-high pat-

tern. Some of them are caused by di-sturbances of the laryngeal

tone in connection \"títh the consonants' but others are pivots,

associated with the syntactíc/semantic structure of the sen-

tence (see Introduction). fn the figure pivots occur ín connec-

tion with the boundary between the noun-phrase and the verb-
phrase.

InteractÍon of and intonation contours

Figure B completes the story of Chen. It shol{rs four tonal pat-

terns on top of each other for the five different prosodic con-

tours. Each curve has been chosen as the most representative
one out of the speaker's three productions of each sentence

(see Appendlx).

The tonal patterns are represented as follows-

Unbroken line 

- 

fevel tones
Dotted line ,.... falling-rising tones

Dashed line --- low tones, by sandhi rule converted to rises
and falIs
Dashed and dotted line -'-'-'-' level and low tones, phoneti-
ca1ly rising and falling with a lingering on high frequencies
and the low frequencies often accompanied by creak, which is
marked by vertl-cal pieces of line-

From this figure it is possible to grasp the different imposi-
tions of the speech acts on the tonal patterns.

Tn most contours the leve1 tone pattern seems to represent an

i-ntonational mean around which the other curves move. The over-
all tendency for statement intonation is falling. It seems that
a corresponding grid should have four levels for the contour

tones but the material does not permit precision at this point.

The interrogative intonation is rising except for the low-tone

sequence, in which the question is signalled by a local termi-
nal rise, lengthening the pattern of a contour which otherwise
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looks like a statement. fn our material, thís ìs the only ex-

ception to the general rule that tonal patterns adjust to an

intonation contour.

The statement after focus has characteristics similar to the

first statement but here all the tonal events occur in a com-

pressed grid. Even in this compressed state there are traces
of the four levels, however.

The last th/o patterns will be treated together. One striking
feature is the asymmetry between the effect of focus on the

first phrase as compared to the focus effect on the last one-

In both cases focus is manifested by an expanded grid' but the

compression is considerably greater after focus than before.
This feature seems to be general across languages (Gårding,

1983, For Swedish, see Bruce, 1977 and 19781. With focus to
the left, the level tone pattern leaves its mean position and

reaches the same high 1evel as the other tonal patterns. Thj-s

may be the optimaf way of bringing out focus in a sequence of
Ievel tones where the speaker cannot- expand a local up and down

tonal movement.

CONSTAÌ.ICY Al{D VARIATIOIi: SEVERAL SPEAKERS

TonaI atterns and intonatíon contours

The figures in the appendix (41-A12) show the test sentences

produced by Li, Shl and zhang and the remaining ones by Chen.

The voices of the speakers have different ranges from Zhang's

close to two octaves to Shi's less than one.5 rh" tonal pat-
terns are the same for all speakers in al-l situations except
for Shi's after-focus statement. Here the last part of the

utterance is creakY'

The intonation contours of the speakers have the same overafl
trends as before with falting statements ancl rising questions.
The focus patterns are also similar v/ith different degrees of
compression depending on the position of focus-

As earlier the end of the utterances has been used as a colnmon

time reference, because, as was remarked already, the variabi-
lity is much larger ín the beginning of an utterance than in
the end. There is for these speakers the same covariation of FO

vafues of consecutive turning points as found for Chen. This
gives stability to the configurat.ion of the contour.
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Interaction

Figures 9-1 1 show four tonal patterns on top of each other for
the fÍve different prosodic contours.

The following conments made in connection \'rith Chen's lntona-
tion patterns remain valid:

The level-tone sequences represent some mean around $/hich the

contour-tone patterns move up and dovrn.

The statements are in general falling and the questions rising.

The manifestation of focus is a combínation of expansion and

compressíon.

Li's high-level tone in the first part of the statement seems

to be an isolated occurrence. Shi's statements are falling ac-
cording to the general rule but his questions are l-evel rather
than r.ising. On the other hand they are much shorter than hls
statements. (According to Kratochvll it should be possible to
produce a question iust by quickening the tempo. )

The interaction between tone and intonation is clarified by the
introduction of the descriptive terms of our model, especially
grids and pivots.

Li and Zhang follow the focus rule for grids in a1I cases. Shi

replaces a compressed grid in the latler part of the sentence

by creaky voice just as he did in the after-focus statement.

The normal variability of repeated renderings of the same pro-
sodic pattern makes it necessary to replace the idealized lines
of a theoretical grid by preferably non-overlappíng zones, which

are nevertheless approxinately paraltel. The greater variability
in fundamental frequency values of the high-frequency turning
points of our material compared to the 1ow ones (cf. figures in
the Appendix) makes it natural to let the high zones be broader
than the low ones.

Flgure 12 shr:ws grids for the questions of all our speakers.

The scale is logarithmic for speaker Zhang to facilitate com-

parison between his t\"ro-octave voice and the one-octave voices
of the other speakers. V¡hen looking at the lines of the grid,
one has to bear in mind that they are supported by the most re-
presentative utterance and that in real life they correspond to
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zones due to the variabilj-ty of the position on the frequency

scale of the contours.

Î¡then constructing these grids I have not included the all-high

(level) patterns, which, as I have mentioned earlier' seem to

represent an average of a speaker's voice register' f have also

left the all-low pattern aside because for this tonal pattern'

all speakers' excePt Z]nang, have used a statement contour com-

bined with a local terminal rise to signal question' fn our

material this is the only case where a tonal pattern seems to

influence the choice of an intonation contour' As a result the

grids drawn in Figure 12 ate only derived from the falling-

rising and high-low tonal patterns' The grids have been ob-

tained in the fotlowing way: I have connected the maxima and

minima of the rising-fal1ing pattern (dotted l-ine) with the

purpose of obtaining two parallel lines' This produces an 'in-
terior grid' which seems to give a good indication of the gen-

eraldirectionofthecontour.V'lecanseeho\¡¡Chenandshíuse
rising grids, whereas T,i and zhang have falling-rising ones

with a change of directionr i.e. a pivot, in connection wíth

the subject/predicate boundary. It is obvious that the bidirec-

tional grid .is connected with a slower rate of speech' Hence

the pivot is not obligatorY.

I.liththeparallelgridlineswealsonoticethatthefalling-
rising subject phrase of Chen and Zhang has a compressed grid

as compared to a more expanded grid enclosing the predicate

phrase. This indicates that these speahers have given more

weight to the predicate phrase in accordance with the nuclear

stress rule of their dÍalect.

The credibility of these grids is perhaps so far a matter of

judgement.Inanycasetherearet\^'otonalpattersinthiscon-
tour with three clear turning-point zones, as demonstrated in

Figure 1 2.

Turn and interval s

Figures AT2' AT3 and AT4 at the end of the appendix present the

positions of turning points in relation to segments across

speakersforthethreesequencesin\^'hichthisfeatureisrele-
vant. (The level tonal pattern has been left out for natural

reasons. )

35



In the sequence Sòng Yán mài niú!òu (Fí9. AT2) the turning
points for the rising and falling tones occur near the C/V

boundary. The refevant tone movement, then, seems to start \,tith
the vocalic segment. A junction between a falling and a rising
tone tends to produce turning interval-s whereas a junction be-
tween a rising and a falling one seems to produce pointed peaks

In the sequence Shén LI ¡S! 1,úsãn, the sandhi rule invariably
produces a rise for the first syllable of the compound yüsãn'
starting from a low turning point at the beginning of the voca-
lic segment (Fig. AT3). The morpheme mái introducing the pre-
dlcate phrase always has a fall from a high turning point in
the beginning of the consonant [m] whích continues to a lov,r

turning point in the first half of the fofl-owing vocalic seg-
ment. In many cases this low point is fol-lowed by a turning
interval. In the subject phrase, on the other hand, the sandhi
rule has different results depending on both speaker and into-
nation. one result is a rising intonation over the whoÌe phrase

regardless of the individual word tones.

In the sequence llãng T.f chuan yüyi (Fig. AT4) the turning points
have clear locations in most cases. The high and low tones seem

to be weII represented by high and low frequency levels in the
vocalic segments. The exceptions, namely the slight rise over
the first vowel, the incomplete tonal segments before the voice-
less affricate and the end of the utterance are clear coarticu-
lation effects. fn many cases a low is accompanied by a creaky
segment. The characteristic feature of the fo\,/ tone' then, is
an.interval of low frequencies in the vowel after a sharp fall.

The observations above agree well with those made earlier for
the prototype speaker. The constancy of the turning-point fea-
ture permits an easy specification of the alignment rules of
accents and tones onto the grids and a conveníent arrangement
of the rules of the pitch algorithm \^/ith the global features
first and the local ones Ìater (see Introduction).

Perce ual t.est work in

the tr^ro sentences containing the sequence mai have }:een the ob-
ject of a special study.

Figure 1 3 illustrates fundamental frequency curves from our
speakers' productions of the sequence mai witlr a fow or a
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falling tone in all five prosodic patterns. The productions
have been taken from a comparable context and are superimposed

with the beginning of the vocalic segment as a com.mon time ref-
erence.

The two tones have distinct manifestations regardless of speaker
and prosodic pattern. The common feature of Tone 4 can be de-
scribed as a fal-l from a rather high level at the beginning or
near the beginning of the vowef. This fa1l is preceded by a rise
includíng the syllab1e-initial consonant.

The common characteristic of Tone 3 is a fafl reachinqi 1ov¡ level
and sometimes accompanied by creak in the latter half of the
vocalic segment. This fal-l is in most cases a continuation of a

fall which started in the preceding consonant. In the last three
prosodic patterns, Zhang's low-tone fal-1 shows a discontinuity
at the beginning of the vocalic segment as if the vocal cords
went into another mode of vibration.

At this point !\re might perhaps venture the hypothesis that the
perceptual characteristic of Tone 4 is a fall prepared by high
frequencies in the beginning of the syllable (mainly in the
consonant) and that of Tone 3 is low frequencies in the l-atter
haff of the syllable prepared by a fall.

Using the ILS program we have tried to change a falling tone
into a l-ow one by various maneuvers, e.g. by translating the
falling movement of Tone 4 backwards in time or by introducing
a simulated creak into the falling tone. It has been claimed
that the creak or gJ,ottal stop is THE dístinctive feature of
the fob/ tone. The reactions of my two chinese-speaking collabo-
rators do not support this claim (Kratochvil, Svantesson). A

test tape has been evaluated by a group of listeners in Beijíng
who respond in a similar way. The results are presented in a

separate paper (1985, Gårding, Kratochvil, Svantesson' Zhang).

This experiment marks a new direction in our research. I¡]e would
l-ike to give our intonation mod.e1, which is production oriented,
a perceptual complement. And with all the experience we wifl
gaj-n from our analyses of Chinese, Arabic and Hausa we will re-
turn to Swedish for reconsldered analysis.
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SU¡4lI,ARY OF RESULTS AND CONCLUSIONS

Finally f \^¡ould like to sum up our maín fj-ndings.

1. The four speakers use the same tonal patterns with turning
poínts very much fixed relative to the segments. As a conse-
quence the main falls and rises are al-so fixed.

2. The tonal patterns have overall shapes characterj-stic of the
five situations whi-ch have been used to elicit the utterances.
fn terms of the model we can say that the grids are similar ex-
cept that the use of pivots may differ from speaker to speaker,
obviously depending on tempo and sty1e. Hoqrever, when pivots do
occurrthey are in the same location.

3. In contrast to this constancy there is indlvidual variation
in voice range. One speaker has a two-octave voice in a declama-
tory speech style and the others use about one octave. There is
also some individual- variation in stress patterns. When focus
has not been explicitly provoked to fall on a particular part
of the utterance as in the first statement and the question,
stresses are either equally distributed over the sentence or
the last phrase has been given stronger st.ress in accordance
with the nuclear stress ru1e.

4. There is also varì-ability in the mani-festation of the sandhi
rul-e for Tone 3 but all four speakers agree in letting the rul-e
be blocked by a deep constituent boundary.

5. The model we proposed for Chinese tone and intonation based
on one speaker has been validated ín at least the followj_ng
sense: It serves as a convenient frame for further explorations
of the interaction of tone and intonation in Chinese. At the
same time \4re have strengthened our claim that the model gives a

general frame for any prosodic system and that it sheds light
on the structu.re of intonation in general.
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1{OTES

1 ) Modified version of talk given to the Prosody CIub of the
Department of Linguistícs, Stockholm University, 1 5. 1 1 . 1 984 .

2) My collaborators are for the Chinese part, Jan-Olof Svantes-
son and. for Arabic and Hausa, t4ona Líndau Webb and Kjell Norlin.
I should also like to thank Jiã1ù Zhãng, Acoustics Institute'
Academia Sinica, Beijing, and Paul Kratochvif, Faculty of Ori-
ental Studies, Cambridge University, for help and advice. Jan-
olof Svantesson and Jíãlu Zhãng composed the material and made
the recordings.
3) The material was recorded in speech laboratories in Lund,
Stockholm and Beijing and analysed by Spectrograph Kay Digital
Sona-Graph 7800 and by the Ils-program implemented on VAX 730.

4) The effect of speech effort is being
material.

special

5) zhãng has used a declamatory speech
recitals.

common rn
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APPEI{DIX

Here the complete material is collected as drawings of FO and

diagrams of turning-point locations from spectrograns except
parts given in the text (Chen 1 and Chen 2).
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Appendix
wãns YÎ chõu xiãngyãn
Sðng Yán mài niúròu
chén Ll mái yúsän

Ilãng LI cnuãn yüyI
Turning-point diagram
Statement
Ouestion
Statement after focus
Statement focus ler"t
Statement focus ríght
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