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Abstract

Prosodic prominence and phrasimags some general principle
commonly existed in the world languages, but teg&cution
is language-specific, especially in tone langudigesChinese.
The kernel of the issue is that how the pitch nemtétion of
individual tones accommodate tchieve prominence and
phrasing within certain prosodic domain. This paf@s to
explore the peculiarity on pitch alignment of tH8 ®ne in
Mandarin Chinese by examining its FO movements fliergint
accent status. The primary result leads to a ceridn that,
the pattern of pitch manifestation for prominennd phrasing
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 technoloGgrtain patterns of
pitch manifestation were used as one of the maranpeters
for both of prominence and phrasing. For exampteu$
expression in previous studies have always beerded as a
pitch lifting of certain tones, it is commonly etéd in many
tone languages. Nevertheless, some doubts in specawere
raised and discussed recently. For example, doespitich
behavior for prosodic prominendellow the same way in all
tone languages, or all tones in the same langudbéoilow
the same manner [1, 2]?

Referring to spoken Mandarin, the main disputatien i
about the pitch behavior of%3tone. As what exhibited in
other languages, tones in accent condition are rgkye
manifested by driving up of pitch level and expansbf pitch
range in Mandarin, and it is mainly satisfied bysireg the
high point of FO [3, 4]; however, thé'2one is in exception, it
exhibitsa quite different manner from other tones.

Many studies have reported the peculiarity dht@ne’s
pitch movement, but the conclusions are incondgistgnto
date.The main argument is that whether its pitch legdified
or lowered in accented condition, and how doexécate in
real speech? Specifically, there are at least types of
viewpoints. One of them suggested that pitch lef& tone
is driven down in reverse to the case of other gpaed it is
mainly manifested by lowering the L-point of FO, stead of
rising the H-point of FO [4, 5, 6, 7], becau<® ®ne with a
distinctive feature of low pitch register [8], whicis
remarkably distinguished from other tones in Mairdar

. Another type of opinion claimed th&dcus information
in the 3° tone case does not implement in itself, iyt
adjusting the pitch level of neighboring tones,tisat to foll
the focal information of the'8tone [9, 10, 11]. For example,
Chen [11] found that pitch prominence of tH&t8ne can not
be executed through pitch regulation of itself,utjo there is

some case does show a depressing L-point of theb&0,
mostly manifested through raising the FO H-point itsf
neighboring tones’, especially through the aftedivame’s.

However, the major attention of above studies taften
concerned the prominence on the focal effect inegdnbut
regardless the effect from register distinction agithe tones.
Thus, the exact behaviors of pitch prominence, @afpe in
the 3% tone case, remain not as clear in Mandarin.

This study tries to further examine whether thectpit
behavior for prosodic prominenc® be affected by the
register distinction of the tones. Aim at this posp, the
tone both in accented and unaccented cases werected to
see if its prominence pattern is identified or méth other
tones, sincainaccented tokens are generally not expected to
trigger a pitch prominence, so it may be of benefipry into
the pure situation about focal effects [itBne case.

2. Test materialsand methods

Heretofore, the speech materials used for studiegrosodic
prominence of Mandarin were mostly designed for the
comparing between typically focused vs. non-foctissthnce.
However, in real speech, the influences come frooitim
factors are unavoidable, any results obtained fdmsigned
materials must be proofed by natural speech.

Therefore, test materials and methods employedis t
study will try to adapt the prominence situationcuarced
naturally in discourse, in stead of some paire@nskdesigned
deliberately. Therefore, the examining will be mabdeugh
the comparison between different degrees of prongie® in
stead of that between typically focal and non-fazaes.

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

2.1. Test materials

The 3% tones examined here are occurred in two sets of
clauses extracted from the ASCCD discourse corpusrevh
they were read aloud by two male and two femalalsgrs.

Setl:..... A LA AR e r g o LA )
(I it can be illumnated by using quite
si npl e i nstance)

Set2: PARLGT 22 IXHE 2RI I 2200 R8I

NGB A8 It -

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

The material in setl is a clause within the sergesfc//
I 1 0, R 401, i) LU B T g 0 L i 4. There are
total four 3 tone syllables in the clause, namely/ke/, U
lyil (hereafter yi-a)fFi/jian/ and anothebl/lyi/ (hereafter yi-b),
but the ] /ke/ has became d%tone in terms of tone sandhi



rule, thus, only threetones (as marked with italics) to be
examined here. Perceptually, /jian/ is accentdeq//and /yi-
b/ is unaccented in this clause.

The material in set2 is a composed sentence thestiste
of 4 clauses, where includes total folft ®nes, i.e., Z/biao/,
Zljin/, #ixuan/ and #/guol. They all locate at a broad focal
area in each clause respectively. Relative speakingiy
accent degree should be in following ordeuan/ > /jin/ >
/biao/ > /guo/ according to their grammatical position in the
clause. In the fact, this grade has been proofegdngeived
impression.

2.2. Exam methods

Prosodic prominence is relatively compared to thasaon-
prominent parts within certain domain on one hdnd, must
be influenced by other prosodic factors on the ottend. In
order to examine the pitch manifestation at anyitiposin
phrasal level, we have to set some scale, sodhatrmalizing
the measured FO as the equivalent of perceivedh pitc
measurements, including the high point (hereaftgrokt),
low point (hereafter L-point) and pitch level inckadomain
(here within a clause). The following equation def a
reference scale, which is set to eliminate theuerite from
pitch declination due to physiological mechanism:

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

WhereFOr represents the pitch value (Hz) of reference scale
corresponding to certain position of the tone ist,t#h.b is
the pitch height of beginning syllable arigh.e is that of
ending syllable in that clauseyll.n is the number of total
syllables in the clause analn is the order number of the tone
in test. Then, both the direction and magnitudepi€h
deviation for each test tone can be obtained byutating the
difference between measured value and referenage.vél
calculated deviation is a minus value, it meanspiteh of test
tone is lower than reference scale; contrary, ulein a
positive value, then means the pitch of test teneigher than
reference scale.

3. Resultsand Discussion

3.1. Resault fromtest 1

The data obtained from test 1 is summarized in1Fand
Table 1. First, from Fig.1 we can see that the ateam on H-
point (shown as the red column) of accented /jigmbt much
higher than that of unaccented /yi-a/, and ewswvet than
that of unaccented Jyi-b/. On the other hand, h@meiNs L-
point (shown as the blue column) is significanthyvér than
lyi-a/ and lyi-b/. And such a regular phenomenoasents
identically in all of the 4 speakers’ utterance.
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Figure 1:lllustration on the H- and L-point (H2) deviated
from the reference scale in accented and unaccented 3 tones

Secondly, according to the data listed in Tabldfichp
level of the & tones in the clause are driven down generally,
and there exists obvious difference between acdefjin/
and unaccented lyi-a/ and /yi-b/, though the mageit of
deviation in male speakers case is smaller thanathiemale
ones’, and the data of male speakers even higlzar the
reference scale in unaccented /yi-a/ case. Alletht#erences
indicate that a sharply pitch lowering is the kejnp for the
prominence of § tone in utterance.

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

f m
jian -30.55 -14.065
yi-a -15.95 10.34
yi-b -1.525 -0.65

3.2. Resault from test 2

Figure 2 gives an additional comparison on the atewi
of H-point and L-point among the™3tones, which with
different accent degree in the sentence. Frompicisire we
can see that, L-point of thé®3ones is all deviated downward
from reference scale regardless of their accentededput the
magnitude is regularly depending on their accemgfrek On
the other hand, however, the H-point exhibits ahent
irregular situation and seems have no clear relatio their
accent degree. It may be why some people consitiesrg in
Mandarin have no clear contribution to prosodicngireence
[11, 12], because the attention of majority studiesre
concentrated on the behavior of H-point, but ignitwag of L-
point.
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Figure2: Illustration on H- and L-point deviated from
reference scale in the 3" tones with different degree of
accentuation



3.3. Discussion

As the picture shown in Fig.1, the H-point of thé ®ne
seems have no regular correlation with its accenus, while

its L-point is systematically deviated downward nfro
reference scale, and the magnitude of deviati@misificantly
greater in accentuated case (in /jian/). It teishat prosodic
prominence in the '8 tone case does implemented through
pitch adjustment in itself, but not leaning frone thl-point
raising of neighboring tones.

The data obtained here have also confirmed previous
finding on pitch range expansion in focal conditi@esides, a
much greater onset fO of th& Bne is found in accented cases,
it might be the main source that causing the pitahge
expansion. However, another question might be daitethe
same time, that is, how to view the onset fO ragisimaccent
case? Obviously, it is not an intrinsic feature88ftone itself,
because the phonological target &ft8ne is originally lowest
among the four tones in Mandarin.

This phenomenon may be explained by consulting Xu
Yi's PA model [13].

At first, according to the model, underlying tardet
certain tone can be considered as remaining canstad it is
always implemented near the end of a syllable thattone
attached to. Secondly, pitch movement toward alttarget
starts at the syllable onset, ends at the syllafiet, it must
take time to change pitch in order to approximatios target.
And the third, in seriate speech, the onset fO dbrae is
determined by the offset fO of preceded tone duecde
articulation.For example, when a*ltone followed by a 8
2" 39 and 4" tone (represents as High, Rising, Low and
Falling) respectively, as what shown in the uppset pf Fig. 3,
the fO at the start point of the following tonee ail very high
and close to one another, then apart from eachr atitegoing
their own targets gradually. Whereas, when "& tBne
preceded by the™ 2", 3% and 4" tone respectively, its onset
fO will be quite discrete as shown in the lowertprFig.3.
Obviously, the onset fO of thé3one is raised in all the case,
and specific height is depending on the underlyarget of
the preceding tones. Thus, a transition course dstw
neighboring tones will be resulted inevitably imsthase.
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Figure3:lllustration on pitch alignment (quote from Xu, 1997)

Consequently, if take above viewpoint, the onset fO
raising of a &' tone should be regard as a transition state come
from the preceding tones’ naturally, no matter 3fetone is
accented or not. In the fact, it is true in reatesgh, as the

example shown in Fig.4, the onset fO is raised omdy in
accentedfj/jian/, but also in unaccentedl/yi-a/ and DL /yi-b/
cases; the main difference between them is thatfCtltontour
of f&j/jian/ with a more cragged slope than thatlgfi-a/ and
Pllyi-b/l. Apparently, such a difference is causedidijowing
factors: On one hand, the onset fOfidfjian/ is much higher
than that otl/yi-a/ and LA/yi-b/, it is due to a much higher
offset fO of the precedingj/ji/, which also locate in the focal
area. On the other hand, the phonological targdfjfian/ is
manifested more typically thabl/yi-a/ and LL/yi-b/, its L-
point is sharply driven down and has obviously lerok
through the declination trend for the whole utteman
Therefore, a longer distance must be taken for the
approximation from the onset to the end of its érghus, a
much cragged fO slope is reasonably resulted.
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Fig. 4: The fO movements in the clause of &7 LB /i 1 19 3
PlLmEL iy

In addition, the present study also presents soewe n
data that related to the interaction between piicsod
prominence and prosodic phrasing in either of faza non-
focal conditions. For example, the pitch behavibf&/guo/
shown in Fig.2 may imply some important informatibat we
may ignore before. At first, as mentioned in settid.2,
another purpose of this investigation is try talfithe way of
the integration between prosodic prominence andaqulic
phrasing. To satisfy this purpose, the second fsetaterial is
selected to test how the two aspects is interacad
integrated each other. Now tH¥/guo/s situation may imply
some answer. Since tHig/guo/ is least accented and locates at
the end of a clause, which is actually the lasts#ain this
sentence, thus, both of its H- and L- points désmetre not
only higher than its accented partners, but alstated evenly
from reference scale, so that to carrying phrasenital
information and accent information at the same tiinethe
fact, the exhibition of /yi-b/ in test 1 is alsopiying the same
information.

4. Conclusions

According to the results obtained so far from btekts, it
would be claimed again that, at first, the typicladracteristics
for prosodic prominence of thé%3one in Mandarin is the
driven down of pitch level and manifested mainly dgharp
lowering in its L-point; it is obviously opposite the case of
other tones, where the prominence is executediesgiup of
pitch level and manifested by further raising opéint. And
this fact has well revealed that, both direction mifch
standing out all have their own role in contribgtio prosodic
prominence. Consequently, we should pay more attertt
the L-point of the % tones, because there still some doubts
without clear answer.

In addition, the present study has provided some ne
data on the interaction between prosodic prominemce



prosodic phrasing in both of accented and unacdecudses.
This finding reminds us that the feature of tH& t®ne in
Mandarin Chinese might be a bang-up window for the
approach to the essence of the “neuter intonatidniyas
found by Yuan-Ren Chao[14] and to be defined abése of
the intonation of a language, but is language-depen
because the “neuter intonation” is “one model fareo
language or dialect”; now the special charactesatif 3° tone

is one of the souls of Mandarin intonation.
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