The neutralization of Xiapu Min tones in disyllabic tone sandhi forms
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Introduction

* Tone sandhi results can result in neutralization. .
* In production, tone neutralization can be either complete

Sandhi neutralization results

Parameters: FO onset, mid, offset; H1* onset, mid, offset (vocal fold constriction; see Chai & Garellek,
2019 for the calculation of H1*); HNR onset, mid, offset (noise); Duration (all z-scored by subject)

(e.g. Taiwanese Min san.dhi circle: Chien & Jongman, 2013; e Models: Linear discriminant analysis: Ida(Underlying tone ~ Parameters) T44 vs 23 vs 2 98% 59% (34%)
IVlyetrs I& T’f'ay’ 23(1)8) g\lfncomzp(:g;e I(De.g. 'Vzlgr(‘)‘é?;‘”” e LD1-LD2 of T44 vs T23 vs T2 bef d aft dhi LD1-LD2 of T42 vs T35 vs T5 bef d aft dhi 42 vs 35vs 5 7% 61% (34%)
heutralization. en Uan, , en , . - O VS VS erore and aitrter sanani - O VS VS erore ana airter sandni
5 {T44,T23,T2} > T44/ X {T42,T35,T5) — T55/ X T42 vs 11 100% 46% (53%)
* The degree of neutralization can be predicted by the degree of Citation Sandhi Citation Sandhi T5 vs 2 100% 61% (58%)
« . . - : : Accuracy: 62%
producFlv.lty of sandhi in norTce Yvords. PrOdUCt.'Ve sandh.l usuaIIy. Chance: 34% * The classification of left-edge sandhi tones was above
results in incomplete neutralization; unproductive sandhi results in | | o-value < .001 .
o , 2 - - | chance and the LDA models were significant.
complete neutralization (Chien & Jongman, 2018). 2:5
e Yiaou Min: sooken in Xiaou County. Eastern Fuiian. China (W N TO;: 3 Toge  The classification of right-edge sandhi tones was
lapu Min: spoken in Xiapu County, Eastern Fujian, China (Wen, —~ PR - 44 —~ - 35 below or near chance and the LDA models were NOT
2015) 2 0.0 | 42 e
) - significant.
 Seven-tone system: Smooth tones: T44, 11, 23, 35, 42; Checked 2 NS Accuracy: 98% Accuracy: 60% Accuracy: 100%0 | : :
. ort and ending in elottalization): 15 2 Chance: 46% Chance: 35% Chance: 38% * The phonation differences between checked and
ones (short and ending in glottalization): T5, p-value < .001 p-value < .001 25 7 pvalue<.001 unchecked tones are largely neutralized in sandhi.
e Tone sandhi svstem in Xianu Min: 50 -25 00 25 50 50 -25 00 25 50 -5 0 5 5 0 5
Y P ' LD d o Citation tones are differentiated by FO and H1*
Citation  Sandhi Transcription  Gloss CITATION SANDHI CITATION SANDHI (lower particularly for checked tones)
2 xud4 tsondd]  fk3x “clothes” LD1 ¢ Separates T2 from ¢ Separates T44 from T2; LD1 + Separatesthree ¢ Separates T5 from T35 o sandhi tones are differentiated bv FO and duration
| 23 |— aa/_x xudd kaindd] 3T “caretaker” & T44: tones: & T47; Y
'I_%D 44 xudd tcind2] Fk7x “superficial” e Most associated e Most associated with  Most associated  Most associated with Conclusions
‘% 5 |55 tlal']23] f_l “certain” with onset FO and onset FO and duration with onset FO duration e Sandhi in Xiapu Min results in tonal neutralization in
—| 35 |—> 55/ X i55 nuai23] =M “accident” final H1*. production. The differences in FO and duration are
42 i55 xeu23] A fE “later” LD2 <+ Separates  Separates from LD2 <« Separates  Separates T5 from T35; preserved in sandhi forms but the phonation difference
0| 11 kind4 nyd2] <& “goldfish” from T44; T44 & T2; from T35 & T5; is lost.
= 42] > 42/{44,42} :i 44 ny42] -;@-F;-E “Enclish” * Most associated * Most associated with * Most associated * Most associated with . , ,
o ; N5 Ny _ , 5 h mid d mid th off B " * The neutralization at right-edge is more complete than
£12 peuS5 pa5] 3R [ “confess” with mid FO. onset and mid FO with offset H1*. mid FO  loft-od fio oo that | ducts dhi
o — 5/{44,42} _ _ Py ” at left-edge, confirming that less productive sandhi
il panss pas, half-hundred results in more complete neutralization in production.

LD1 of T5 vs. T2 before and after sandhi
{T5, T2} — T5/{T44,T42}

LD1 of T42 vs T11 before and after sandhi
{T42,T11} —> T42 / {T44, T42}

e Left-edge sandhi is more productive than right-edge in Xiapu Min. Appendix: Seven tones in Xiapu Min

Citation Sandhi Citation Sandhi FO track of /6i/ in seven tones by a female speaker
o 0 . 170 Accuracy: 95° Accuracy: 61%
Research questions éﬁf;t:::ys ;300& grr:]c;t:]r:;yé:;)h 0.5 C:}(;l:] :::yagi ;/Op-value< o Chance:VSB% 300-
e Degree of neutralization: Does tone sandhi in Xiapu Min result in 04 p ~value <001 p-value: 0.960 0.4 prvalue: 0.254 —
complete neutralization in production in Xiapu Min, in terms of FO, - o =03 Tone %‘250- o o7 "N35
voice quality, and duration? % » % 7 2 % 427/ TS . 5 .7
02 42 0.2 15 3 200- ~»
* Productivity and neutralization: Is right-edge neutralization more b 35 R | _-:.-:—’ 523
complete than left-edge? / \ / 0.1: 50 1! S..;.-f-...‘._'_" -
0.0- O S e L R DT Tt —————— T T T M
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o , | . | LD1 most strongly associated with FO in middle LD1 ¢ Most associated ¢ Most associated with . chl 1.6 Gorelek, M. 12/2015, Using 1 Inead o HL_H? o0 coustc conelate of gotelconstiction. A6 2015, etrined o
*  Stimuli: Disyllabic compounds: Neutralized targets are minimal pairs; third, followed by the offset FO and the onset FO with mid FO onset FO e sand i StandardChinese. INTERSPEECH 2007, 21492752
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