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ABSTRACT

This study investigates how onset and sentence
positioning affect the realization of Tone 1 in two
dialects of Taiwan Mandarin. Results showed that
the central dialect was higher in register when
placed in isolation, but lower when placed in a
sentential context. When there was a tond
mismatch, coarticulatory effects were more robust
in the northern diaect, implying that speakers of
the central dialect (nonstandard) might be more
self-conscious about the standard-vernacular
digtinction than those of the northern diaect
(standard), and overcorrection tended to occur. The
effect of onset type was also significant but fairly
localized. Obstruent-initial syllables had higher
initial pitch than sonorant ones. The declination
effect was aso significant, the rate of which being
higher in the central variety. In addition, sentential
stress tended to raise the sentence-final H targetsin
both varieties. However, the PENTA model was
not fully supported.

Keywords: high tone, Taipel Mandarin, Taichung
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1. INTRODUCTION

Taiwan Mandarin (TM) is the officia language of
Taiwan and is genetically related to Mainland
Mandarin (MM), the official language of Mainland
China. However, due to amost 60 years of
political separation between the two places, the
two Mandarins have developed independently so
that dialectal variations are obvious to speakers of
either variety [6].

Political divison is not the only cause for the
divergence of the two dialects, however. Ethnic
distributions are also different. About 73-80% of
the population in Taiwan is Southern Min, who
speaks a variant of Mainland Southern Min, and
this Min is therefore a powerful substrate language
for TM [5, 6].

Both Mandarin varieties have four tones,
traditionally termed Tone 1 (T1), Tone 2 (T2),
Tone 3 (T3), and Tone 4 (T4), which are realized
as high level, mid dipping, mid-low dipping, and
high falling, respectively, with T2 having an
allophonic variant of mid rising in MM, and T3 a
mid-low fall in both varieties [7, 16]. Although the
phonological categories of the four tones are the
same between the two dialects, the phonetic
redizations are somewhat different. Specificaly,
tonal registers of TM T2 and T3 are much lower
and narrower than those of the MM variety [8].
This discrepancy is presumably due to the
influence from Min, which seems to prefer a lower
frequency range [4, 11]. This study thus planned to
see if such a lowering effect is aso affecting T1,
whichisahigh tone.

2. AIMSOF THE STUDY

There are four specific aims in this study. First of
al, we would like to explore possible dialectal
differences in T1 realization. If the degree of Min
influence is negatively correlated with tona
register [8, 11], one would expect the tonal targets
of TM varieties that are more influenced by Min
(i.e., the nonstandard varieties) to be lower than
those that are not as influenced (i.e., the standard
variety).

Secondly, we would like to see if sentential T1
demonstrates a similar interaction with stress as the
other tones. Fon & Hsu [8] showed that when T2
and T3 are placed in sentence-fina positions, H
targets are realized higher and L targets lower than
what would be expected from pure declination. We
suspected that the exaggeration in the redlization of
stress might be due to a sentence-final stress rule
[2, 13]. Therefore, we would like to see if such a
trend could also be observed in T1. If so, then
sentence-final T1s should be realized higher than
what would be predicted by the neutra topline.
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The third aim is to investigate possible effects
of syllable structure on T1 realization. According
to Hombert, Ohala, and colleagues [9, 10, 12],
voiceless obstruents impose a dight pitch-raising
effect on the F, values. However, this was not
found in the redlization of T2 and T3 [8]. One
possible reason might be the constraints imposed
by contour tones. Therefore, we would like to see
if level T1isasoimpervious to such effects.

Finally, according to the PENTA model [17],
the default tonal register in utterance-initial
positions should be mid unless otherwise specified
(p. 240). Our previous findings [8] could not find
affirmative evidence for this clam for TM T2.
Thus, we would like to see if such pattern could be
observed in T1. The model would predict T1 to be
always realized as a mid-to-high rise in isolation
and in sentence-initial positions, and as a low-to-
high rise in other sentence-internal mismatch
positions, as both would be considered as tona
mismatch casesin the PENTA model.

3. METHODS

3.1. Participants

Six subjects between ages 19 and 24 participated in
the study. Half were from Taipe (the northern
diaect), and half were from Taichung (the central
dialect). All of them were ethnicaly Min, but the
Taipei speakers could not speak Min fluently. As
this study is till in progress, more subjects will be
included when the project is complete.

3.2, Stimuli

27 T1 syllables representative of Mandarin
phonotactics were chosen as stimuli, including 6
voiceless obgtruent-initials (e.g., [xan] ‘charmingly
naive'), 15 sonorant-initials (e.g., [la] ‘pull”), and 6
vowel-initials (e.g., [u] ‘black’). Syllables were
also placed in three comparable carrier sentences,
so that they occurred in sentence-initial, -medial,
and -final positions. Carrier sentences were
designed so that syllables immediately before the
target in medial and final positions ended mid-low
and comparable tonal target clashes would occur in
al three positions. In total, 27 (stimuli) x 3
(positions) = 81 sentences were recorded.

3.3. Equipment

Recordings were done using a SONY PCM-M1
Digital Audio Recorder with Maxell R-64 DA 60

min DAT tapes and a SHURE SM10A head-
mounted microphone.

3.4. Procedure

Speakers were seated in a quiet room and asked to
read out loud the semi-randomized stimuli using
natural intonation a a norma rate. The whole
process took about 15 minutes. The origina
recordings had a sampling rate of 48 kHz, which
were subsequently downsampled to 16 bit 22050
kHz using Cool Edit Pro 2.00.

3.5. Analyses

The recordings were hand-labeled using Praat 4.4
[1]. A Praat script was written for automatic pitch
extraction on the voiced portion of each syllable,
which is considered the measurable domain for
tones [2, 3, 14, 15]. For obstruent-initia syllables,
the starting point of a tone was determined by the
onset of the voice bar after the obstruent, which
was voiceless in this study. For the rest, the
starting point began from the onset of the syllable,
as the whole syllable was voiced. The ending point
was always the offset of the voice bar. Occasional
gyllable-initial or -final glottalized portions caused
by voice fry were not included for pitch extraction.
Extracted pitch tracks were hand-checked and
hand-corrected for doubling and halving through
pitch period calculation, and were interpolated and
smoothed using Praat functions afterwards. A
second Praat script was written to extract pitch
reference points at ten equal time points.

4. RESULTS

41. T1linisolation

The average F, for Taipel speakers was 215.05 Hz
while that for Taichung speakers was 225.10 Hz. A
Dialect (2) x Onset (3) x Extraction (10) three-way
mixed ANOV A was performed to test the effect of
dialect and onset. Results showed that al of the
main effects were significant [Dialect: F(1,156) =
22.89, p <.0001, A = .13; Onset: F(2, 156) = 3.81,
p < .05, ﬁ2 = .05; Extraction: F(2.76, 430.44) =
143.49, p < .0001, {* = .48]. Two of the two-way
interaction effects involving Extraction were also
significant [Dialect x Extraction: F(2.76, 430.44) =
5.08, p < .01, f? = .03; Onset x Extraction: F(5.52,
430.44) = 8.21, p < .0001, {* = .10]. The three-way
interaction was not significant (Figures 1 & 2).
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Figure 1. Time-normalized F, trgjectories of isolated
T1intwo dialects averaged across onset types.
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Post hoc independent t-tests regarding the
interaction effect of Dialect and Extraction showed
that except for the final extraction point, all other
extractions were significant (p < .01 for Point 1,
and p < .001 for others). In addition, post hoc
pai rwise comparisons showed that for northern TM,
Points 1, 9, and 10 were the highest in pitch, Points
2 and 8 were the second highest, the remaining
points were the lowest (p <.0001). For central TM,
Points 1, 9, and 10 were till the highest in pitch,
Points 2, 3, and 8 were the next highest, and the
remaining points were the lowest (p < .0001).

Figure 2: Time-normalized F, trgjectories of T1 in
isolation with regards to onset types.
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Post hoc oneway ANOVAs regarding the
interaction effect of Onset and Extraction showed
that Onset was only significantly different at Points
1 and 7 [Point 1: F(2, 78) =5.99, p < .01, ° = .13;
Point 7: F(2, 78) = 3.47, p < .05. 4> = .08]. For
Point 1, post hoc Tukey-b tests showed that
obstruent-initial syllables were higher than vowel-
and sonorant-initial ones (p < .05). For Point 7,
post hoc pairwise comparisons showed that vowel-
initial syllables were the highest while sonorant-
initial ones were the lowest (p < .05).

42. T1in context

The average Fo values for Taipei speakers were
245.65 Hz, 230.20 Hz, and, 200.71 Hz for the three
positions, respectively, while those for Taichung
speakers were 244.26 Hz, 224.24 Hz, and 198.93
Hz, respectively. A Didect (2) x Position (3) x
Extraction (10) three-way mixed ANOVA was
performed to test the effect of dialect and sentential
positioning. Since Onset did not seem to have a
very robust effect on isolated T1, it was excluded
in the following analyses. Results showed that two
of the main effects were significant [Position: F(2,
320) = 730.78, p < .0001, {* = .82; Extraction:
F(1.88, 300.22) = 74.60, p < .0001, % = .32]. Two
of the two-way interactions involving Extraction
were also significant [Diaect x Extraction: F(1.88,
300.22) = 23.67, p < .0001, { = .13; Position x
Extraction: F(3.36, 537.44) = 73.66, p < .0001, #°
= .32]. So was the three-way interaction [F(3.36,
537.44) = 5.80, p < .001, f* = .03] (Figure 3).
Figure 3: Time-normalized F, trajectories of T1 in

context. Solid lines represent Taipei speakers, and
dashed lines represent Taichung speakers.
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Regarding the declination effect, post hoc
pai rwise comparisons showed that for northern TM,
all sentence-initial extraction points were higher
than sentence-medial ones, which were in turn
higher than sentence-fina ones. However, the
difference between the latter two positions were
much larger than the former two, especialy in the
final portions of the tone (p < .001 between initial
and medial Point 9's, p < .01 between initia and
medial Point 10's, and p < .0001 for others). For
central TM, the overall trend was till the same.
Sentence-initial  extracts were the highest, and
sentence-final ones were the lowest. However, the
difference between the former two was much
larger than that between the latter two for the final
portion of the tone (p < .05 for medial and fina
Point 10's, and p < .0001 for others).

As for dialecta differences, post hoc pairwise
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comparisons showed that for sentence-medial
positions, Taipei T1 was significantly higher than
that of Taichung starting from Point 6 to the end of
the tone (p < .01 for Point 6, p < .001 for Point 7,
and p < .0001 for others). For sentence-final
positions, Taipei T1 was lower than Taichung T1
at Point 1 (p < .05), but was significantly higher
from Points 5 to 8 (p < .05 for Points5 & 8, and p
< .01 for Points 6 & 7). No difference was found in
theinitial position.

With regards to tonal contours, Taipel and
Taichung initial Tls and Taichung media T1s
were fairly level. Taipei media and final T1s were
rising, while Taichung final T1s were dipping.

5. DISCUSSION

Results in this study showed that variations did
exist between the two varieties of TM. In terms of
pitch register, the direction went as predicted in
sentence-medial and -final positions. Taichung T1

was indeed lower, and the rate of declination faster.

However, syllablesin isolation showed an opposite
trend, in which Taipel T1 was lower. Since reading
isolated syllables is more unnatural and thus more
formal than reading sentences, we hypothesized
that the Taichung speakers, speaking a non-
standard dialect, might be unconsciously over-
correcting themselves in a more formal register,
but were unable to do so in a more relaxed one.

The effect of sententid stress in raising
sentence-final H tonal targets was also supported,
as can be shown by the bigger rise towards the end
of the syllable. The effect of sentential stress thus
affects not only contour tones, but also level ones.

Different onset types did have an effect on the
realization of tones. Obstruent-initial syllables had
dightly higher pitch than sonorant-initial ones.
However, the effect wasfairly small and localized.

Finaly, isolated and sentence-initial T1s were
not realized as arise, which contradicted Xu's [17]
claim of a default mid tonal register. The only
contours that conformed to the PENTA model
were the medial and final Taipei T1s. However,
Taichung tones did not show this effect.

6. CONCLUSION

This study shows that dialectal differences can
affect realization of Mandarin T1. Phonotactic
composition, while significant, imposes only minor
effects. More studies will be needed in order to
understand the actual mechanism underlying tonal
realization.
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