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Abstract

Prosodic prominence and phrasingave some general
principles which can be observed in languages efvibrld,
but their implementation is language-specific, esdly in
tone languages like Chinese. The key question is timv
pitch manifestation of individual tones managescutexist
with prominence and phrasing in a given prosodimaio.
This paper tries to explore the peculiarity of pisdignment of
the 3 tone in Mandarin Chinese by examining its FO
movements in different accent contexts. The primasult
suggests that the pitch patterns for prominence pmesing
may greatly depend on the register distinction agrttve tones,
even without regard to other context environments.

Index Terms. prominence, phrasing, pitch manifestatioff, 3
tone, Mandarin Chinese

1. Introduction

Prosodic prominence has attracted more and moeatiath
both in speech science and technolo@grtain patterns of
pitch manifestation are used as one of the maiarpeters for
both prominence and phrasing. For example, theessjon of
focus in previous studies has generally been assumeée a
raising of the pitch of certain tones, in many tdaeguages.
Nevertheless, some doubts about this were raisedl an
discussed recently. For example, is the pitch hienafor
prosodic prominence similar in all tone languages] are all
tones in the same language affected in the samg¢iay?

In the case of spoken Mandarin, the main debaabasit
the pitch behavior of the'Stone. Just as in other languages,
tones in accent condition in Mandarin are generally
manifested by a raising of pitch level and an expam of
pitch range, and this is achieved by raising thekpe the FO
excursion [3, 4]; the "% tone, however, is an exception, it
exhibits a quite different behaviour from that tfier tones.

Many studies have reported the peculiarity of tHede’s
pitch movement, but the conclusions are inconsistgnto
date.The main question is whether its pitch level isedi or
lowered in accented condition, and how this isiedrout in
real speech. Specifically, there are at least typmes of
viewpoint. The first suggests that the pitch leviethe 3% tone
is driven down in reverse to the case of othergpned it is
mainly manifested by lowering the L-point of FO, stead of
rising the H-point (i.e., the peak) of FO [4, 5,76, because the
3 tone has a distinctive feature of low pitch regyist8],
which is remarkably different from the other tonés
Mandarin.

Another point of view claims thdbcus information in the
case of the "3 tone does natmbody orthe tone itself directly,
but by raising the FO peak of neighbouring tones, wtiiels
the indirect effect of providing the focal inforrit for the &
tone [9, 10, 11]. For example, Chen [11] found thath
prominence of the'8tone cannot be executed through pitch

regulation of the tone itself, though there are socases
which show a lowering of the L-point of FO, but rips
manifested through raising the FO H-point of itgghbouring
tones’, particularly that of the following tone.

However, the major attention of these studies Hemno
been directed to the prominence of the focal effedeneral,
regardless of the effect of a register distinctamong the
tones. Thus, the exact behaviour of pitch promieenc
especially in the case of thé®3one, is still not clear in
Mandarin.

This study tries to further examine whether thectpit
behaviour for prosodic prominence is affected by tigister
distinction of the tones. With this purpose in vjevases of
the 3° tone both in accented and unaccented contexts were
inspected to see if its prominence pattern is coaipa or not
to that of other tones. Since unaccented tokengemerally
not expected to trigger a pitch prominence, it nisgy of
benefit to take a closer look at the focal efféntthe case of
the 3% tone.

2. Test materials and methods

In previous work, the speech material used for isgian
prosodic prominence in Mandarin have been mostyjgded
for a comparison between typically focused vs. famused
examples. In real speech, however, influences ogrfriom
several different factors are unavoidable, so #mat results
obtained from designed materials need to be vdrifig an
examination of natural speech.

Test materials and methods employed in this stuidy w
therefore, try to come closer to the prominenceasion
occurring naturally in discourse, instead of usisgme
deliberately designed paired tokens. The examinatidil,
consequentlybe made through the comparison of different
degrees of prominence, instead of between typidadsl and
non-focal cases.

In addition, research into the relationship between
prominence and phrasing is also taken into conaiider.

2.1. Test materials

The 3° tones examined here occurred in two sets of cfause
extracted from the ASCCD discourse corpus, where \Werg
read aloud by two male and two female speakers.

Setl:..... A LA e i) = gsi Jon L4 )
[ it can be illumnated by using quite
si npl e instance)

Set2: PURLEHF 2 S IXFE 2GR 1 1B A2 0% 58 I 2

S N AR, 258 Ty W 45 R

(It is described in such a way in nodern
econoni cs: institution is nost crucial ,
institution is chosen by people, is the result of
bar gai ni ng)



The material in setl is a clause within the serdayic 7/
JHTITER, SRR BRI, i LU B i 2 19 Fr el . There are
a total of four & tone syllables in the clause, namely/ke/,
LLlyil (hereafter yi-a),ffi/jian/ and anothel/yi/ (hereafter
yi-b), but the if/ke/ has become d%2tone by application of
the tone sandhi rule, so only thre€ ®nes (as marked with
italics) will be examined here. Perceptually, /jismaccented,
lyi-a/ and /yi-b/ are unaccented in this clause.

The material in set2 is a compound sentence thatists
of 4 clauses, which includes a total of folft ®nes, i.e.,#
Ibiaol, Zijin/, #ixuan/ and “#guol. They are all located in
a broad focal area of each clause respectivelyir Takative
degree of accent could be shown by the followindear
Ixuan/ > /jin/ > /biao/ > /guo/ according to their grammatical
position in the clause. This grading was verifigdplerceptual
impression.

2.2. Method of examination

Prosodic prominence is relative compared to thanof-
prominent parts within a certain domain on the bard, but
it must also be influenced by other prosodic faston the
other hand. In order to examine the pitch manifestaat any
position on the phrasal level, we have to set upesecale, in
order to normalize the measured FO as the equivalén
perceived pitch measurements, including the highntpo
(hereafter H-point), low point (hereafter L-poirdhd pitch
level in each domain (here within a clause). Thiko¥ang
equation defines a reference scale, which is dedigto
eliminate the influence of pitch declination due
physiological mechanisms:

FOr = fOh.b -(fOh.b-fOh.e)/(syll.n-1)* (ta.n-1)

Where FOr represents the value (Hz) of the reference scale

corresponding to a given position of the test td@ieb is the
value at the beginning of the syllable &it.e is that of the
final syllable in that clausesyll.n is the number of total
syllables in the clause ane.n is the ordinal number of the
tone being analyzed. Then, both the direction aadnitude
of the pitch deviation for each test tone can b&iokd by
calculating the difference between the measuredevahd the
reference value. If the calculated deviation is atieg, it
means that the pitch of the test tone is lower tharreference
scale; on the contrary, if the result is a positia@ue, it means
that the pitch of the test tone is higher thanresfee scale.

3. Resultsand Discussion

3.1. Reault from test 1

The data obtained from test 1 is summarized in féiduand
Table 1. First, from Figure 1 we can see that thxaalion on
the H-point (shown as the red column) of accenjted//is not
much higher than that of unaccented lyi-a/, and ieven
lower than that of unaccented lyi-b/. On the othand,
however, its L-point (shown as the blue column)
significantly lower than Jyi-a/ and lyi-b/. And su@ regular
phenomenon is observed identically in all of thepgakers’
utterances.
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Figure 1:lllustration of the H- and L-point (H2) as deviations
from the reference scale in accented and unaccented 3 tones

Secondly, from the data listed in Tablel, we cantbat
the pitch level of the "$ tones in the clause are driven down
generally, and that here exists an obvious diffegelnetween
accented /jian/ and unaccented /yi-a/ and Jyi-be$p though
the magnitude of deviation for male speakers isllsmthan
that for female speakers, and the data for malakge is
even higher than the reference scale in the caseaicented
lyi-a/. All these differences indicate that a pronced pitch
lowering is the key point for the prominence of 8ftone in
an utterance.

Table 1:Pitch register (H2) deviated from reference
scalein accented and unaccented 3™ tones

f m
jian -30.55 -14.065
Vi-a -15.95 1034
Ti-h -1.525 -0.635

The values reported here were raw FO values irbhitzit
would not change the results obtained, if applying same
formula to values on a log scale by transformirey @ values
into semitone values as listed in Table1-1.

Table 2-1:Pitch register (S.) deviated from reference
scalein accented and unaccented 3 tones

f m
jian -1.485 -1.148
Fi-a -1.203 1014
Fih 0183 -0.187

3.2. Reault from test 2

Figure 2 gives an additional comparison on the at@n
of H-point and L-point among the3tones, taking into
account the different degree of accent in the seeteFrom
this figure we can see that the L-point of tfiét8nes is each
time deviated downward from the reference scalardigss of
their accent degree, but the magnitude is regutielyending
on the degree of accent. The H-point, however, kbtchia
rather irregular behaviour and seems have no oiation to
the degree of accent degree. This may explain whyas
sometimes been claimed that tH& t8ne in Mandarin has no
clear contribution to prosodic prominence [11, I2§cause
the attention of majority of the studies concemflabn the
behavior of the H-point, and ignore that of thedira.
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Figure 2:lllustration of the H- and L-point as deviations from
the reference scale in 3 tones with different degrees of
accentuation

3.3. Discussion

As can be seen in Figure 1, the H-point of tffet@ne seems
to have no regular correlation with its accentusatvhereas
its L-point is systematically deviated downward nfrathe
reference scale, and the magnitude of deviati@misificantly
greater in the accentuated case (in /jian/). Téils ws that
prosodic prominence in the case of tffet@ne is implemented
via pitch adjustment for the tone itself, and niatdy relying
on the H-point raising of neighbouring tones.

The data obtained here also confirm previous figslion
pitch range expansion in focal condition. A muchar onset
fO of the 3% tone is found in accented cases, which might be
the main source causing the pitch range expanblowever,
another question might be raised at the same thmag¢js, how
should we view the onset fO raising in the caseaafent?
Obviously, it is not an intrinsic feature ofY3tone itself,
because the phonological target of tffet@ne is originally the
lowest among the four tones in Mandarin.

This phenomenon may be explained by in terms of Yi
Xu’'s PA model [13].

First, according to this model, the underlying &rfpr a
given tone can be considered as remaining consiadtjt is
always implemented near the end of the syllablé ttia tone
is attached to. Secondly, pitch movement toward®ral
target starts at the syllable onset and ends atyifeble offset.
It must take time to change pitch in order to applothe
target. And third, in continuous speech, the of3eif a tone
is determined by the offset fO of the precedingetdoe to co-
articulation.For example, when a'tone is followed by a%
2" 39 and 4" tone (represented as High, Rising, Low and
Falling) respectively, as shown in the upper pérfEigure 3,
the fO at the starting points of the following terere all very
high and close to one another, then they separate éach
other as they gradually approach their specifigats. When a
3 tone is preceded by &,12" 39 and 4" tone respectively,
its onset fO will be quite discrete as shown inltheer part of
Figure 3. Obviously, the onset f0 of th€ ®ne is raised in all
cases, and specific height will depend on the uyidertarget
of the preceding tone. Thus, a transition coursavéen
neighboring tones will result inevitably in thissea
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Figure3: Illustration of pitch alignment and co-articulation
(Figure taken from Xu, 1997. The top panel illustrates a High
tone followed by High, Rise, Low and Fall. The bottom panel
illustrates a final Low tone preceded by High, Rise, Low and
Fall. Valuesarein Hz)

Consequently, if follow this point of view, the ond®
raising of a & tone should be regard as a transition state
coming naturally from the preceding tones, no mattieether
the 39 tone is accented or not. In fact, this can be ivleskin
real speech, as in the example shown in Figurehgérevthe
onset fO is raised not only in accenféidian/, but also in
unaccentedil/yi-a/ and Ul/yi-b/ cases; the main difference
between them is that, the fO contour féf/jian/ shows a more
cragged slope than that bffyi-a/ and Ll/yi-b/. Apparently,
such a difference is caused by following factons:tbe one
hand, the onset fO ofi/jian/ is much higher than that &f
lyi-al and Ul/yi-b/, due to a much higher offset fO of the
preceding#}/ji/, which also located in the focal area. On the
other hand, the phonological target f/jian/ is manifested
more typically thanlUl/yi-a/ and UL /yi-b/, its L-point is
sharply driven down and has obviously broken thiotige
declination trend for the whole utterance. Themfa longer
distance must be taken for the approximation froendnset to
the end of its target, thus, a much more craggesdidpe is
reasonably to be expected.
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Fig. 4: The fO movements in the clause 7/ L{ /7 #4119 F
L

In addition, the present study also presents soawe n
data that relate to the interaction between prasodi
prominence and prosodic phrasing in both focal motfocal
conditions. For example, the pitch behaviour §f/guo/
shown in Figure 2 may imply some important inforimatthat
we may have ignored before. At first, as mentioimedection
2.2, another purpose of this investigation is ¢ryimd the way
to integrate the contributions of prosodic promireerand
prosodic phrasing. To satisfy this purpose, thesécset of
material is selected to test how the two aspedtrdnt and
integrate each other. Now the situation#fguo/ may imply



some answer. Sinc&/guo/ is least accented and is located at
the end of a clause, which is actually the lasts#aof this
sentence, both the deviations of its H- and L- {soare not
only higher than its accented partners, but alseatke evenly
from the reference scale, so that they may carrsaggh
terminal information and accent information at #zene time.

In fact, the example of /yi-b/ in test 1 also implthe same
information.

4. Conclusions

According to the results obtained so far from btests, it can
be claimed again that, first, the typical charasties for
prosodic prominence of thé"3one in Mandarin is the driving
down of its pitch level which is manifested maitly a sharp
lowering of its L-point; this is obviously opposite the case
of other tones, where the prominence is manifesigdhe
driving up of the pitch level and is manifested dyfurther
raising of the H-point. This fact shows clearly tthaoth
directions of pitch deviation from a reference lelvave their
own role in contributing to prosodic prominence.
Consequently, we should pay more attention to tip®ibt of
the 3¢ tones, because there still some doubts withour cle
answers.

In addition, the present study has provided some deta on
the interaction between prosodic prominence andaqulic
phrasing in both accented and unaccented cases fifiting
reminds us that the feature of tH&t8ne in Mandarin Chinese
might be an appropriate window for the approachthe
essence of the “neutral intonation”, as found byaivdRen
Chao[14], and to be defined as the base of intomadiba
language, but is language-dependent. According taoGh
theory, perceived intonation is the algebraical soimthe
netural intonateion and modal intonation. The “moda
intonation” is mainly referred to the expressionspleaking
mood or speaker’'s emotion, its implemented patsegems to
be language universal. Whereas, the “neutral intomais the
pattern of basic tonal variation when tones beipgksn
joined, it is just referring to the restriction frophonological
rules of certain language or dialect only, but with any
particular mood or emotion; so the “neutral intdomit must
be language-dependent, namely, “one model for anguage
or dialect”. For example, tone sandhi and “neutosle” are
the main phonological rules that affect basic tormalation in
Mandarin Chinese; however, the situations in oth&ledts of
Chinese are absolutely distinguished from that ohdéain.
The difference not only concerning with the speaifions of
tone sandhi, but also with the “neutral tone” patse or even
without “neutral tone” in some dialects like Cants@gl15]. In
particular, it is well-known that tone sandhi in iMarin are
especially concerned to the case 8ft8ne [14], its peculiar
FO variations is the main factor that resultinguidazzling FO
contour of the whole utterance, as can be seen fitzen
examples described in this study. Consequently,ightrbe
the key in recognizing the structure of Mandaritoiration to
discover the special characteristics of tfg@he in depth.
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