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ABSTRACT

This paper explicitly examines the influence of focus on
durationd paterns of five-syllable words with various
positions and different tones in Sandard Chinee. Target
sentences were condructed with the focused condtituents
locating a the beginning of the sentences. For the
withinrword syllables of the focused condituents, they
were desgned in various pogtions in the words and
asociated with the tones of tonel, tone? and toned. Results
of the experiments show that dthough focus induces
dgnificant lengthening of the focused conditutes, the
interna durationa adjustment of each focused syllableisby
no means symmetric and the magnitude of such
lengthening is determined by the metricd structure of the
focused condtituents.
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1. INTRODUCTION

Focus, the notion of which was adopted in, eg.,
Nooteboom & Kruyt [1], Ladd [2] and Gussenhoven [3], to
name just afew, asthe linguistic mechanism, employed by
the spesker to indicate new or contragtive information to
the ligener. In languages such as English, Dutch and
Swedish, the primary corrdate of focus is a pitch accent
asociated with the prosodic head of the focus domain.
However, sudies of these languages aso demondirate that
duration, the secondary cue, exhibits both universal and
language-specific features under the effect of focus In
English, eg., when aword is focused, dl syllables within
the word are lengthened, and the magnitude of the increase
of each focusad syllable depends to some extent, on the
within-word syllable position (Cambier-Langeveld & Turk
[4]); Dutch is aso reported that al syllables in accented
words are longer than comparable syllables in unaccented
words, dthough dl segments and syllables contribute to the
changein word duraion due to accent. The extent to which
eech gyllable paticipaies in the lengthening, however,
seems to depend &t least partly on its position in the word
(Eefting [5]); For Swedish, it is shown that words with
focd accents are longer than non-foca words in generd,
but the amount of lengthening varied greatly, primarily due
to spesker differences but dso syllable postion in the
phrase and theword didtinction (Mattias & Eval[6]).

In the study of focus-induced lengthening in Standard
Chinese, many researches present tha when a
mono-syllabic word is focused, both onset and rhyme are
lengthened significantly (Chen [7]; Shih & Ao [8]); and
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when a disyllabic word is focused, both syllables are
lengthened (Xu [9]). For the poly-syllabic focused
condituents, i.e, a four-sylldble word, dthough dl the
syllables become lengthened under focus, the digtribution of
lengthening within the focus domain is not uniform (Chen
[10Q]). She further points out that the pattern of lengthening
within the focused words is determined together by two
principals, oneisthat theincrease of duration is sendtiveto
the metricaly gsronger syllables, which obtan more
lengthening than the metricaly weeker ones, the other is
the edge-effect of lengthening which requiresthat the edges
of afocused congtituent should lengthen more than the rest
of the condituent.

The aovementtioned exiging andyses on the
cosslanguage durationd change exeted by focus
demondrate that durdion increese vaies dgnificantly in
different withinrword positions However, factors such as
segmental and tona compositionsfor each focusad syllablein
different  withinrword postions which may  contribute
differently to the magnitude of lengthening are il far from
being dear-cut. Therefore, the purpose of the presant udy is
to address the quedion with respect to focusinduced
lengthening, pedificdly the lengthening  pettern  of
five-sylldble words associated with various podtions and
different tones in Standard Chinese. It further endeavors to
provide the answers to a couple of  quesions Frdly, when
the five-syllable words are focusad as the whole entity, how
do theinternd syllables contribute to the lengthening when it
is located in various postions and assodated with different
tones? Secondly, what are the underlying causesfor restricting
the durationd digribution of withinword sylldbles of the
five-syllablewords?

2. METHOD

2.1. Test materials

In the experiment, we intend to test the durationd adjustment
of the withinword syllables under focus condition. The
important factors conddered in the materid design are the
syllable podtionsand tones of thetarget ssgment. Wetherefore
sdected three groups of five-gyllable trandated foreign names
which havethetond combinationsas High tones (tonel), Ring
tones (tone?) and Faling tones (toned). Within each group, the
target ssgment “ge’ locates in five pogtions of the words
namdly, the firgt, the second, the third, the fourth and the fifth
pogtion. All thefocused words are presented asfollows
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(1) dl Hightones.  gelboldilbalgal

bolgeldilbalgal
boldil gelbalgal
boldilbal gelgal
boldilbalgal gel
ge2di2de2bo2da2
di2 ge2de?bo2da2
di2de2 ge2bo2da2
di2de2bo2 ge2da2
di2de2bo2da2 ge2
(3) dl Falling tones. gedbaddaddidbu4
bad geddaddidbud
baddad geddi4bu4
baddaddi4 gedbud
baddaddidbud ged

It is wel-known that the same linguidic unit diglays
different durationa patterns due to the different prosodic
context in the template sentences (Fougeron & Keating
[11]). And in this study, dl the focused words are st a the
beginning of the target sentencesin order to counterbaance
interact of the prosodic context and the interna dements
within the focused condtitutesin the digtribution of duration.
Findly, target words are embedded in the sentence
bu2dui4, [focused words] shi4 qi2 da2 nei4 de0 dad biao3
gel”. The focus is dicited on the focused words by the
question of “hengl li4 shi4 qi2 da2 nei4 de dad biao3
gel?”

2.2. Subjectsand recording

Totdly four Standard Chinese speskers, two men and two
women who were born and raised in Beijing were invited as
the subjects in the experiment. They dl spesk Sandard
Chinee and work in the Chinee Academy of Sodid
Sdences. The subjects were divided into two groups, one
containing two men and the other two women. Recording
was conducted in the sound booth in the Phonetic Leb in the
Linguigtic Inditute of CASS. During therecording procedure,
dl the template sentences gppeared three times. They were
randomized and presented on the computer screen, and one
of the two subjects was asked to read the question and the
other was required to read the template sentences as the
answver to the quegtion in naturd date And in case of any
unnaturd or wrong pronunciation of target words, the
specker was asked to repeat the setence After the
presentation of the maerids, the subjects were asked to
change the asking-answer role. Thus, for each focused words
wegot 12 samplesfor further andysis

(2) dl Rising tones:

2.3. Data extraction and statistical analysis

All the sound files were fird segmented by automatic
ssgmentation software, and then syllable boundaries® of
target words were modified by hand. Before the extraction of
the data, textgrid files were carefully checked in order to

! The duration of silent phaseis not included in
calculating the duration of the target segment.
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confirm the accuracy of data Duration information from
each textgrid file was extracted by praat script for further
andyds. Repested OneWay ANOVA was conducted
sparady for the syllable which has various pogtions and
different tonesthrough SPSS.

3. RESULTS

The following figure 1 gives the comparison among the
duration means of the syllable “ge’ in different postions of
the five-syllable words (i.e, the 1% syllable, the 2 syllable,
the 3" sylleble, the 4™ syllable and the 5" syllable) , presented
by the column bundles numbered 1, 2 to 5 respectivdy. For
eech podition, duration meens are obtained from the duration
of the syllables which have three various tones, namely,
tonel, tone2 and toned. The left column displays the
no-focus condition, and the right, thefocused one.

Figure 1: Mean duration of syllableswith different tones.
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Examination of the above grgph demondtrates that no meatter
where the syllable “ge’ locates in the five-syllable word, the
under focus condtituent exhibits longer duration than those
under no-focus condition when the words are tregted as a
whole entity to be focused. However, dthough dl the
syllableslengthened under theinfluence of focus, the average
amounts indicate that the didtribution of lengthening is not
uniform. Rather, the magnitude is different among syllables
invarious podtionsboth in terms of absolutelengthening and
percentage of lengthening. It is told from the grgph and the
gedific vaues tha the gyllable in the find postion
lengthened (0.041s and 25%°) more then the syllables in
other positions (the 1% position: 0.02s, 19%; the 2™ position:
0.008s, 9%; the 3° position: 0.005s, 5%; the 4" position:
0.006s, 6%). OneWay ANOVA andys's (by-focus) is dso
conducted to examine the effect of focus on the syllables
locating in different positions. In the 1% and the 5" positions,
it induces obvious influence on the lengthening of syllables
[by-Focus: the 1% F(1,70=16.95, P=0.00; the 5" F(1,68)
=23.09, P=0.00; for the 2™, 3% and the 4" syllable position,
focus has no sgnificant effect on lengthening [the 2™
H1,69=33 P=005; the 3 F(1,70)=2.35, P=0.1; the 4"
F(1,70)=341, P=0.07].

In figure 2, mean duration of the syllable “ge’ which
is associated with tonel and are set in various within-word
pastions 1, 2 or 5 dso refer to the syllable postions and
the left column is under no-focus condition while the right
ones under the focus condition.

Mean duration(s)

2 The absolute amount of lengthening is calculated
from the difference between the focused syllable and
its unfocused counterpart. And the percentage of
lengthening is obtained from the absolute amount
which is divided by the mean duration of the
unfocused syllable.
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Figure 2: Mean duration of gel syllables in different
positions.
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Closr examination of figure 2 illugrates that dl the “gel”
show longer duration in focus condition than their
counterparts in no-focus condition. However, the magnitude
of lengthening is not identicd, specificdly, the syllableinthe
find pogtion obsarves the grestest lengthening, and the first
podtion syllable obtains the secondary. Spedific vaues of
both absolute lengthening amount and percentage are
respectively, (the 1% position: 0.018s, 17%; the 2™ position:
0.011s, 11%; the 3¢ position: 0.014s, 14%; the 4™ position:
0011s 10%; the 5" position: 0.038s 25%). OneWay
ANOVA andysissuggeststhat focus exerts sgnificant effect
on the syllablesin thefirst and find positions [by-Focus: the
1% F(1,22)=458, P=004; the 5" F1,22)=9.26, P=0.00].
Focus shows no obvious effect on the syllablesin the 2, 3¢
and 4" postions [the 2¥ F1,22=166, P=02; the 3¢
F(1,22)=3.72, P=0.07; the 4th F(1,22)=3.0, P=0.1].

The following figure3 describes the case in which the
focused syllable “ge2” in different postions indicated by
the column bundles 1, 2 and 3, tc.

Figure 3: Mean duration of ge2 syllables in different
positions.
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Apparently, it can be seen from this graph that under the
focus condition, the durations of “ge2” in both initia
and find positions are elongated obvioudy. However,
when the “ge2” dwells in the 2™, 3¢ and the 4"
positions, focus status imposes minor effect on the
duration of the syllables. Lengthening is aso observed
with the greatest magnitude in the final position (0.045s,
28%). The amount of lengthening for other syllables
displays as: (the 1% position: 0.02s, 17%; the 2™ position:
0.005s, 6%; the 3 position: no lengthening; the 4"
position: 0.003s, 3%). It is aso indicated through the
One-Way ANOVA analyss that the effect of focus is
only remarkable in the 1% and 5" positions [the 1%
F(1,22)=6.46, P=0.02; the 5" F(1,20)=12.84, P=0.00];
otherwise, focus gives no significant effect on the 2™,
3% and 4™ positions [the 2™ F(1,21)=3.44, P=0.08; the
39 F(1,22)=0.02, P=0.9; the 4" F(1,22) =0.98; P=0.3].

The figure 4 beneath is applied to describe the
situation in which the focused syllable “ge4” located in
various positions.
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Figure 4: Mean duration of ge4 syllables in different
positions.
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Identicd with the previous figure 3, under focus condition,
theinitid and find syllables show gpparently longer duration
than their counterparts in nofocus condition. What
ditinguishes this graph from the previous one is tha, in the
39 postion, the focused “ged” is dightly longer than the
unfocused “ged”. The absolute amount and percentage of
lengthening tdls that the 1% sylleble is enlarged (0.02s and
20%; the 2™ position: 0.07s, 9%; the 3¢ position: 0.002, 2%;
the 4" position: 0.007, 6%; the 5" position: 0.044s, 25%).
Results of One-Way ANOVA gives Smilar resultsto thet of
tonel and tone? syllablesin theway of the effect of thefocus,
concretdy, it Sgnificantly effects 1¥ and  the 5" positions
[the 1 F(1,22)=7.53, P=0.02; the 5" F(1,22)=7.87, P=0.01];
and focus shows no obvious effect on the 2, 3¢ and the 4"
positions: [the 2™ F(1,22)=1.22, P=0.3; the 3 F(1,22)=0.09,
P=038; the4" F (1,22)=341; P=0.08].

4. CONCLUSION AND
COMPLEMENTARY DISCUSSION

Reaults of the experiment show that in Sandard Chinese,
given afive-syllable word, focus introduces lengthening on
the syllables no matter where the syllable is located and
whet tone it is associated with. However, the absolute
amount of lengthening seems to be different when the
gyllable is located in the different postions and associated
with different tones. Concretely, dthough different tones
were st with the find syllables they obsarve the greatest
amount of lengthening and the first syllables obtain the
secondary lengthening. In addition, focus has the minor
effect on the syllables dwelling in the 2™, 39 and 4"
pasitions and when the tones of syllables are tone2 and
toned the effect is even weeker. These facts strongly
indicate that for five-syllable focused condituents in
Sandard Chinesg, it is treated as a whole entity and not
separated into smaler prosodic units. Therefore, we highly
agree with Xu [9] and Chen [10] thet the lengthening
pattern can be comparable with varioudy sized focused
condituents, i.e, onesyllable two-syllable and
four-syllable words of Sandard Chinese exhibit different
amounts of lengthening. The find syllable observes the
greatest lengthening in the five-syllable words under the
influence of focus can be explained through the observation
of Chao [12] and Chen [10]* that the rightmost syllable is
the mogt prominent syllable of a congtituent which requires
that metricaly drongest syllable lengthens most. In
addition, the initid syllable achieves the subordinete
amount of lengthening, which indicates that this syllable is
metricaly stronger than the other three syllables. Therefore,

% For four-syllable words, the most prominent syllable
istherightmost syllable.
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taking dl these together, it is gopropriate to suggest that in
Standard Chinese, when the five-syllable condtituent within
the focus domain undergoes lengthening, the digtribution of
lengthening is sendtive to the metricd dructure of the
whole focused entity i.e, metricaly strongest syllable
desarves the grestest lengthening and the secondary
stronger syllable obsarves the secondary. Thus, in this
research, the durationd pattern is different from languages
that have enormoudy been studied in English (Turk &
Sawusch [13]), Dutch (Cambier-Langeveld [14]), and
Swedish (Hedner & Strangert [15]), the focused-induced
lengthening of these languages are sengitive to the stressed
gyllableinthat it isthe stressed syllable lengthened mogt.

This sudy is open for later refinement on increased
scde of data when the focus congtituents are located in the
different positions of the target sentences.

5. ACKNOWLEDGEMENTS

This research is finanddly supported by “Nationd Hig-tech
Research and Development Prgject” (863 Program), “New
Mehodology for Speech Genedion in Naurd
Human-Machine Interaction” 2006AA017138 ad
“Fundamenta Speech Corpus and Pitch Pattern of Standard
Chinesg’ Y ZDN50-05050.

6. REFERENCES

[1] Nooteboom, S.G., Kruyt, J. G. 1987. Accents, focus
distribution, and the perceived distribution of given and
new information: an experiment, Journal of the
Acoustical Society of America, 82, 1512-1524.

[2] Ladd, D. R. 1996. Intonational phonology.
Cambridge: Cambridge University Press.

[3] Gussenhoven, C. 2004. Types of focus in English.
Intonational and  meaning, theoretical and
crosdinguistic  perspectives.  Dordrecht:  Kluwer
Academic Publishers.

[4] Cambier-Langeveld, T., Turk, A. 1999. A
cross-linguistic study of accentual lengthening: Dutch vs.
English. Journal of Phonetics, 27, 255-280.

[5] Eefting, W. 1991. The effect of “information valug’
and “accentuation” on the duration of Dutch words,
syllables, and segments. Journal of the Acoustical
Society of America, 89, 412-424.

[6] Mattias, H., Eva, S. 2001. Tempord effects of focus
in Swedish. Journal of Phonetics, 29, 329-361.

[7] Chen, Y. 2003. The phonetics and phonology of
corrective focus in Sandard Chinese. PhD dissertation,
State University of New York at Stony Brook, Stony
Brook.

[8] Shih, C., Ao, B. 1997. Duration study for the Bell
|aboratories Mandarin Text-to Speech system.

[9] Xu, Y. 1999. Effects of tone and focus on the
formation and dignment of FO contours. Journal of
Phonetics, 27, 55-105.

[10] Chen, Y. 2006. Durational adjustment under
corrective focus in Standard Chinese. Journal  of
Phonetics, 34, 176-201.

[11] Fougeron, C., Kedting, P. A. 1997. Articulatory
strengthe ening at edges of prosodic domains. Journal of
the Acoustical Society of America, 101, 3728-3740.

98

[12] Chao, Y. 1968. A grammar of spoken Chinese.
Berkeley: University of CdiforniaPress.

[13] Turk, A.E., Sawusch, J. R. 1997. The domain of
accentual lengthening in American English. Journal of
Phonetics, 25, 25-41.

[14] Cambier-Langeveld, T. 2000. Temporal marking of
accents and boundaries. Holland Ingtitute of Generative
Linguigtics.

[15] Heldner, M., Strangert, E. 2001. Temporal effects
of focusin Swedish. Journal of Phonetics, 29, 329-361.



