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2UEERE (BFEA) - REFMA - #E G BE  RREGSEMERIATR - ESH
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'HRERFEEEENNA  TBALETA  (ERERBTRBRFAMAAR) (FlV  HXE
EHMAE 2009) : BEEK o (EEWMEZA) (ELW : BREBRAL - 1998) ; BESH - (EBEZK
By EER) (EEM - BEYSURE > 2000) o

PRI o (ZENBEATELE) - (BTEFTE) - 14528 (2013) :315-369 : &% -
(EBEZRBEL FEER) °

PhER (WEEWER T AR HRB) (EW : ZRERL  1998a) 5 Kk (WEEWF
FEAA) (Bt ELmim REEEET KBS > 2005) - 10-

CILEE . (FE)  HR (EREE-ES (ERE—FEFR) ) - HMM MU= (BB ®
HERBUF > 2010) > 49-108 ©
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FETYRRE At AR, ts°, ST HBEERICH 28 - e bkite, t', ¢] »
WIFR2FT « R » IRIBELE] » VLR  ILHEE - SFE I ESHRBFZFEINE » fEE
FEEM[ts, ts", s|HIRIEEBITE AT - W EHE L te, t¢", c]AUBig » HIBAEE T IEZ (1",
tf", §1 GERLASES te, t¢", ¢]) i/ NEd%f (minimal pair) - 401 " [su™]ff ; B2 T [fu®]F; -

Tesi®AHE B TG S 0 T lts"ionT1EE L B T [tfMon iR | % o SHELAE BN EREE 5 AN s,
ts", SRR LA AEE S - BHEASHEER  [ts, s, sSIEGHELEF N ER » &
NG - B ARG HEL - EEEE—E A ATRE RS E R - Fr LA, ", SRS
2L 2B H R B (free variation) AYAREE o CEDLEFREATAD - [ts, ts", s]2E LB 75 AR RE M
FE-BEE - B REEHSWAKEKE - [ts,ts", sIHIRFEILZ AT LK, t¢", ¢]11E
AREE R MSAHEEEZOER S - BERI - BRESEZIS, ", slESHEL
IR HARFEANA] - HAESE S EREHERI ST 5% BEREN S ITEANCE — S IeHERT -

F2 REBHEE 5, 5", s] ROBRRERES [te, t¢", ¢] TERRITLS [i] ZBIKILLER

f5i=F PURR KA RERRE
Hr ¢in sin
= t¢"in ts"in
tE tein tsin

AW FEAE L — B JARRB SR A R SRR R B E e it T E Rl E Rk - (AR
RSO - A REH B E AN T ARATE R DA P g - AWt 5eti A 15 DT T - 2RI - #%
B H AURIAHB SRR - fERER B T B 2R AR - AERH g S EHE - RS
EMERZ EsHEM DB A ANAERENET AN CEEEFRE) - AHORBIETEN
FFGEITRE S A HRRLE AR R AL T S A E R > AR E IR A - &
TEREER T DI - FE - IURAVEHRAFE - RERAHENE « FE NSRS Rl sk —
BEERF - tSRHHAERS R B - "B NEREEE R SR A A RS
iifize Sl

SHAELT  (APEXETAABRRRETETE)  BA (EBEFXEANERLE) @ ¥4
BoKEZE (2w UBEEARAT - 1994) - 19-1-19-17 : T o (EFEBEFZF s ALHE)
(Bt BT EREFE SCEFEA - 1996) Tk (FEABEZRSZHE) (HHrHhx B
FIERSEFECEARAAT - 2003)  IEFE (EFRADEZTEAR) (HLtwm BErz#AKE+HE
XEFK - 1998)  HHFE o (K#F BEERFLEAR) (BELtwmX - BELFkRKEEREARLN
2010)

SESE o (EBEFFTEHERMAE) (EhW  TBREXZEE > 2007) °

THRABR T AR R T LN AR ELE  2AHES Bk (MEBETEHE) (L#E
WA ERE WA - 2011) - 4-8HyE e o
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HENER G S BENOERETEEMRR - SRy B A REE S o TAK
REFER - APl B2t g S 2 (NHEHEE) HREE G ERATFHIZEL
EATRETTERE

i B R BRI FEBE IR A Labov SR T35 & B ST JE » AR Z IR E R e
SRS AT R - B0 T Ent &RE S B H I E P #REK - ERERESGRE
Vet M AFE BT ELERRT » PO /R A R A E IR "M B SR SN R B A EE -
PR - it &REE SR R EREMETE (REBRETE) Wit &= 2w ESER
SRR T A Ao - TE B A UT R AR - — - SRR A - ATDUE
FIREATFERL - MRFERARERRN VB EA 5 = Bl s ERESEE T HE
AR N E E AR R LA S = AIRIRFSERE S 8E (ARETHE
HE HRE) HEil g8 (5 - 6 BEREE - R Bk BEERE  KEREE
F) HEFHRE - FEN DIAEE - AR SRR 7T R R B E SRR S AR
RiE(ts, ts", SRR BRI TIRSE - FEILHERE (M 5 2 AN EREME RS -

Fth o RN (s IS 1, ts" .2 R RAETEIES - R(LFFETR - thils R
SV SN - ARWFFEHE E ORAELS) b (B R AT [ts, t"FIAE & - HZHE[s]
L EFITERAERARFE - S50 > AT e RS E - FrLARIRF SR A S e E 2 R 5
BEATE SR FHBIRERI[e] » —(HEZESHERHE G HRAE JiRES (official language) - f% @ K
WFERTE PR HURE S IE R [sIIR BT S - it EAIEAE R - Fi - 55T 5 AT
RS2 HR[s]H TR IR ) B T RERE R RIE R | - REEBFIBET R EELH

8 William Labov. The Social Stratification of English in New York City Speech (Cambridge, UK: Cambridge
University Press, 1966).

® Maciej Baranowski. “Sociophonetics,” in The Oxford Handbook of Sociolinguistics, eds. Robert Bayley,
Richard Cameron, and Ceil Lucas (Oxford, UK: Oxford University Press, 2012), 403-424; Katie Drager.
“Sociophonetic Variation in Speech Perception,” Language and Linguistics Compass, 4(2010): 473-480; Paul
Foulkes, James M. Scobbie, and Dominic Watt. “Sociophonetics.” in Handbook of Phonetic Science, 2nd ed., eds.
William J. Hardcastle, John Laver and Fiona E. Gibbon (Oxford, UK: Blackwell, 2010), 703-754; Jennifer Hay and
Katie Drager. “Sociophonetics,” Annual Review of Anthropology, 36 (2007): 89-103.

% Marianna Di Paolo, and Malcah Yaeger-Dror. Sociophonetics: A Student s Guide (New York, NY: Routledge,
2010); Dennis R. Preston, and Nancy Niedzielski, eds. A Reader in Sociophonetics (New York, NY: Walter de
Gruyter, 2010); Erik R. Thomas. Sociophonetics: An Introduction (New York, NY: Palgrave Macmillan, 2011).

"HEETLHAEFLETLHRAAAE  AEATAEHNEERETNETNE (validity) - £
AEMFTR A HR T ETE o BEEFTLNARERAERESEF (noise-free) WERE (AFREFTTRE)
FIEATHE 0 LEF MG (carefully controlled ) FEH T - FHE T AR EASA RN ERZEF - BHibite
EBRETERZFFZZMMENES - A - LEFTENABARBREAFLNEATE (WEEN
R#) - WARIEA DK (demographic ) 38 - nk | ~ iy~ EF - B - HH - REZENE
FWBEFA  BURNRZLBGHEESTH T 515 (venacular) WEMELES RS RENPE - EA TLT
BB T EE TR QR SR 0 ERm A sE R0y 5 - Z 3 455 7 A Marianna Di Paolo and Malcah
Yaeger-Dror. Sociophonetics: A Student’s Guide— %42 5 —_F R & =F o
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Bhigmal -

— HEA

BEMERE S RIESHRAEEARENRT R BEEEEE R - R 7EnsE AgE
ERHRSE (BRETRREE) S K T#nsE AERE LR E B ATk
ATZEEEEE RS (TEHREEERS, ¢]) » TSR AS — 3 E A - PRI -
ZEAW R R F AN #H N —FL60 A - (RIBIER] (55~ ) ~ Fili (& : 60p80LE
B2 31~595% ~ F 1 305RLAT ) ENAH » 10N (5 AREAZRA#R) » &
PREVEE R LUETEE N B SR BT AR AT RERC - MERS IS Y e ®E B R 2 -
BT SR AE AR IRF 2273 00 8 5 N SR BT A 70 T BB S8 - 5l EE RSP {E (Mean,
M) HifgE#esE (Standard Deviation, SD) ANFR3FR - & - BERAWIFTRIE S N EEPE
Mz ABYERFG TYIEARRFA « 55— DURBEFEIRETEMHGES - BEASEHER
DIREEGEEREEGES B BREFES - HtEREr S LAl E I ERSE
30ELAE s = BENREEMEES © e - ABrifHR RS

- BE RN B SCET EERE - DU

&3 BEANFERDORE - AR FHRTIDNEERES

Z5 FE 55 EX eSS &l

N 10 10 10 10 10 10

S (M) 67.6 48.7 16.6 64.2 455 18
FEITHERE (SD) 4.77 4.47 4.20 1.87 6.31 4.64

FBEEMH (FEFRERFEREN)

A e R SR B R AT R (s LB S M BB o1 L - WO LAY -
FEEHPRIRGT E AR R S BRI - AR AL RESER T ARHEES (]
[s, 61) + O ELA/EREA AT IERT BN R BTE « 15 - 6 - FMSp s -

PamE o (LBRATRE) (LEW 0 EERH B R - 2005) -
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= HEATEE TR RS R o R Bl FA] > ARG TR TR - Bl
TIREVE G| EERE ]V E TR L K T RBE AR, o AIRABLRS TR -

REVEREE [s] BHEE [¢]

RS H =l =i LB In=1 F =1
[s] [i] TP [si7] [¢] [i] TP [6iY]
[s] [i] "I [s7] [¢] [i] "% B 6]
[s] [] "B [si7] [¢] [i] B4 6]
[s] [a] T H o [sa¥)]

[s] [u] "B, B [su”]

x5 RBSHEHRBEREX
WE » B S IESE SRR T ) 5 IEERCREIERE BRI - FREL
HBLE » Jele \—ERRAHEFING - RS2 JAFIE —rHEIN % s il B3R FEAL
T BDERE - ALAE—AED TP, N - ARREEEHEE - T, RASEHIIR » T
FEEIE RN - FUFSEL - FREEROE - WERZIE - W T EEEER -

WERFEERFE T TR (word list) ERAH A(EAEHH ARVEFEEIHE - HPE—EF
R BT - 2HSIHERL, a, W] =({ETHETTE (corner vowels ) FrEAk » HIA[IIZ(EZE LAY
FERFE - FrDUNE{EETRE o #ER[a, u]iEA2[s15 LR R - (B2 A0 ] DARE R [i]RY # [h 22
e BT RE R IR S RS R G RS L R AR - ER5Y - FKRESEH
[SJFETCLL, a, wIFTRERRAYF - 4 T F5[si™] » FE[si™] » fE[siuk’] » F[siuk’] » A[sion™] » fFi[sa""] »
“[sa”] > W[sa®] ~ Falsun™] ~ #H[sua™] | & - HA - FEEIEF AR FIEEIE S o BB IR
B S S R R - B RN IR R R R o 8 1 B 3 1 e 3 A A IR B (L 1 T
& Z IHIRITERE (length of front cavity ) R - KIFLA#E & ERYAHR R BMEIAK - #ER
WL - AT HARF R G EaT & - W NERSTEHERR - S H S A EE
e IR (frication duration) FEAEMEINAVEZE - PHE - (i8S LA 7EERGH - 55

PREFEFFXFOEETH - S A HEFB3] B3] BB H#[53] BB BALS]
TUFRLEE (P RABEFFTREMA) (HLm BLEZRSEFEXER - 1998) WL - £
BHNHE > wikER - (ERTHAEFRTaARHE) (FhW  BEXEMESE  1998b)
EXE > (ABEFRTARMAREFRETE) 8 (EEEXFEMFAERXE) - 19-1-19-7 5 %
B (ZEBEZXTEHERMESE)  RFL - (KRE SREXFLEHA) F HAEEHAELSBRE
R AW LERMR -



HHF RAY ABEXFERNTRGANHTZERRTL S T o

fEIEZUE (speech formality ) & %ﬁ EEREE > MR R S RS AR
= (conscious attention ) - FHFFREHIEAAGER - IFEE AHRBEFIEE &
RyBEd - FHEZT F%;E%JZEjEMTIEi BAERREE S H - HEFE SIS - KERsT
BB IR FC AT AR BT E R 7 - 108 3 n] LA B (distract) 3 AH BEFHIEEST -
A HEEHARR ~ HTRIFE - FTDL » ARIFFCRHRFRAB RSN A 2 5 T EIRYEE & ERHE
B LE - el BAR A SRR RS SINEET e gL - 5
SN MR R B E SRR S AW 23 5T BB SO R A AERARY B IR R R, - DABE R
REEAVEL - BRI REE R AR -

&tk BlRERIR S FRARIRA =SS EEE - BT RHREE —EF - BlFEe)
Z B AT EE kY] - (HARTF TR E R B (e T RFR - R © (—) ZEIERET
YT E S T EEE s () YIREETTE - #EiFgREE N (lip protrusion) [
IR - BYIERERA S SRR - "2 R RS E RS R E FE
B - HURRFFER A BT S B[ 1 ZETRRE - BN HIRVESE R E(55]
HET R S o T DAERR BT R B R ER I 5% F - R L RE s By FR Sk [33 1 sl [ 53] ik
BT BEE = RS SRy 7

=~ HiEEFRE

(—) ke
ESKEHT - PRI ELRE A - AR AT AR LR S E R

amE AR HASHMME LM RERER SRIES ] EEEEFT AMVEERTE
TTRRAENIBIFE AR - BLOh - WhFEE RS TR MR SUR a5 A - (AT DIZRGENT

SRR WA MR (FREEETE) (bW PEASASE AL 1996)
William Labov, The Social Stratification of English in New York City Speech; William Labov. Sociolinguistic
Patterns (Philadelphia, PA: University of Pennsylvandia Press, 1972a); William Labov. Language in the Inner
City (Philadephia, PA: University of Pennsylvania Press, 1972b); Norman J. Lass, ed. Principles of Experimental
Phonetics (St. Louis, MO: Mosby, 1996); Marianna Yaeger-Dror. “Primitives for the Analysis of Register,” in Style
and Sociolinguistic Variation, eds. Penelope Eckert and John R. Richards (Cambridge, UK: Cambridge University
Press, 2001), 170-185.

WEE L BRER - HAMEEEDL "MK, (casual conversation) - T E DL B F

(HZFH) #HiEEABEF TR uﬁm/\%i AURERREANEE - AT - AT AEHFE
BERW O TAHELETMBEMES  HARKRETE  AAUMEIKO T AL THARERRE - K
B EREE 77 R A sF L (structural elicitations ) » H W # 4 7 5% (wordlist) ~ /N # (minimal
pair) -~ B34 X (reading passage) % o BN &1 ‘Ti%%%#ﬂ%%% » #] % H Mariahna Di Paolo and Malcah
Yaeger-Dror, Sociophonetics: A Student’s Guide, 11-16 87 5% 5

ChmE - (EFL) LR muTEHE 2010)
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FEHFTERHBFEE © 5950 WhsE B o tTiE s S AR RER S - AR SRS I a R E =0
Foig - DUEE M MRE D B AR T G TRE S ok B AT AT RET AR EE R BN 2 - 1
FEfE AT - BF 7R B A A E IRk IR -

R BRI E o E - AFFEERISONY (ICD-SX713) S8 HEM ek e E - B
AR E Rl - S BB B R B S E - ISR RS S S B E0E R IERE
RS » HEUERAHERF544.1K Hz - B FES=REiE f540~20K Hz - i@ &AM TERITEK - A
Ho Rt RE A RORARE ~ KA E80% © #2712 LN B ME I IR Er #m i 32 (pulse code
modulation, PCM ) 18 =EST - AL AT RGBSV EEN: - BpE SRR ERMAR -

HEATEASREREE R - R THERSEWE » FTEERHIIELE B RN ERE - 55
fiEPRE E L (stand-mounted ) - KigkE = E BN # S AMET - BEECEA1S AR E -
DU R EE S R e N 2 - BRE ek Mk B ootk - B EMEEE T A DIEE & @ fiE s
HIREH » HARMIGH# E R MR BEER S - sk FHP KT R " RBERFESIIET TR,

"HREAEREENBEA S, K TERECINEE TR TR S FREBEES  H
R FAIAH R B VR NG RE M R « P8 Ry THERIRE LS & IR RSN R T R#E
%), (carrier or frame sentences ) - HREAZFELL - TEEE o CBEER: TEEM
e BIERZ RS o EEERAEESERE - B0 b B A AR
FARHAVEE —{E - Al T NRHES B ERECETEIL#E - B - ERIEERE
MEREREYE - KRR m) s S fiE M R R SR AL - R AHETFER
HHEPT A S B ARSI AT R -

Btk AIFTR PSSR S S B ST T RIS IR ) (frication duration )
Bl T ARERE RS IESHER ,  (spectral peak frequency ) HYHIEELAT - AL - FAFEF AHE38
& FTHE AT RIER A (RBAFZR 0[] + SR ELRHRE R S22 + BlFEF R0 ) BE{EH TR 347
TRAHEEUR22801[ (38FHIX 600 )

(Z) BEAEBENREE

AR Fe ik HIPRAATEE & BRI R - WO S RI W (HE R A 0 | RS
R (DUNERE TRERER ) R THEEEESEEE, (DITHERE " SlEx, ) - &5
(fricative) - A EFRAEHR R T B E T2 I E L ERAT RS - AERITEN
RUEBHRE) - 55 B A RIREIFALT (turbulence) - FEREFEIE B IEEALAL - HERALKL
At 5 R IR R R W A » FEARRIPE R - P Y BRI Iy R 0 A Rl [ B R T [
ZHSRMGETFENE - B U2 — AR RBE RS B IS E A " [siV175 ) R P E
(waveform ) EHEEZIIE (spectrogram) &SR Rl Gl SRAY RIS [s R ERIR S R » 55
b > BERIRE R BRI E AR - — R > RiERITE RS (pIER) 7Y
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AT A,
0.2029 <

02927 (4.928 / s)

T il

1 T[si] 75, BOBHE (L) FEEE (F)

RN PTAE S I R & LL R BHE T S I AR R — B -

PR TSRS 0 SRR ) IR IEE RS (HE R - (LR R E T
£H - HBEWRESMBREBHERERZ (EhROHEEE > ARAREETR) - &
e AR B PRI S SR AR R AR AR R - B (R ] UK MU S 35 S A i - VT
HHIRE M ASEOREE ST - SR ER &R - MACHESBEHER - LWEGEE " HRE
A #Ef# L | (Fast Fourier Transformation, FFT ) }8& 3% EiE A b AHZL E (spectrum ) o {4
A0 - 20 a Fy 8 1 [sTRRFF TR T (S HUSERE B - AP TER R A SR E - M/HERGER
MEFE IR (Linear Prediction Coding, LPC) HJ~4E (smoothing ) FRFR{R JREIE BB F6E
EEIEFTE - B269b. BIEB R AR R - B S =R RS R MR K V& 7£7200 Hz - AHf
FeRNiEE Ll 5 BT e RS E R R T e R - '

FHh - Ry H B MHENHI R (intra-rater ) BLNEHIEE (inter-rater) ZfEHYHIE(E &

(measurement reliability ) -+ W9 EFEREAUE 10 2 —RUBRASETE M SEmHE T BIHE
EH RN BFEE T R N B E= (B A5ER - ERIRRER - AR eE R

TRFE MREE (FRETEME) (X W : BERF LA - 1989) ; ksl o (BTW
RERNE) BN (R RESERE &) > GEH (ELW : QHE WM > 1996) - 32-66 : Erik R.
Thomas, Sociophonetics: An Introduction; Norman J. Lass, ed., Principles of Experimental Phonetics.

8 H B E A e iR B M A o R F] £ R Erik R. Thomas, Sociophonetics: An Introduction— 2 % I
FWEw AEATEREMAEANEETTE - A4 RTHBEESN > AHFLHENA T#REY
(Magnetic Resonance Imaging, MRI) i RE SR E T HF BB FNHFTME  TUE AL ERBAEFZ TN
=R LR ERTAII A B AT REGES - MBI SURT AR F RS T R T E R
-



¢ 10 ¢ HEEZFFRNTHFANMES HHT - RAD

& & oo

H B

] )

{iL (A

% #E 40,

o N

o,

& &

S T 20

— —

0 2.205-10% 0 2.205-10%
HHZR (Hz) HHER (Hz)
a. FFT b. LPC

2 T[si¥] 75, $BEEEY FFT &A% LPC 5

AR - I (5 R 23R S AR - AT S AHBA (R 3 (Pearson’s r) ¥KfR0.85 (p <
05) -

(=) #MaErEieEmes

AWFZERFSPSS 18. 0T HURHET 01T » FREA— R BYRGHLATET (descriptive statistics )
T E A B IE R 2 T [s]RY I R R B S IR 3R 2 SP I (B B R e 22 7 4 » KR SR iR
FAHESm AT (inferential statistics ) HHHYERLAF-%8 B 5747 (One-way Analysis of Variance,
ANOVA) - RILM&RETE ~ MER -~ Fe anﬁ’%%ﬁ%ﬁﬁ% (independent variable) - DA
R R B S AR B IH (dependent variable ) - EREEEVEHIG IS ER L ERE (post
hoc multiple comparison test ) ’*ﬁﬁﬁ%%ﬁ*lﬁ%ﬁ@[sw’ﬂ” 5 = Bl = e R T EE A R -

DRI 25 [/ RS IR o & " RERER IR | AUMRBEEES - 03t
TR THG o TRESTE ) B TEER ) RABNETEE - RRARFRGE R -

—  EEEEEE

BRENE S (E W T A B T B T R TR 5 [ 5] B2 B R [ o] R i e S Y~ £ B AT 2= AT [ 3
FIR » Sele e i REPIIERE - BIRERI[cIRINTF R[] » FRA[SIRIRFESCH[s] - A
WHZE LR A 3 B =% (3%~ B3 BlRE) b My =R 0 - SR EREE

(F(2,1312)=77.105,p<.05) - FLL M/ NEEZ =5 | (least significance difference, LSD )
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200

Fﬁ%
53 = ==
Ik
S7. 100
=]
I
% 126.5
~ [ze3]
50
5
~—
o T T T
TR 8% Bl
FE

B3 REBEIHEE [s] B2EIEE [¢] VRIRIREIFRIVIRSESS

ZEBRREHWHICH (BlEFHEFER - BIREHES TR AUZRIEETER - &
REMEERREER (p<.05) - BI23R T BIREl¢] > FR(s] > M[s] ) HUMREE RIS -

(=) THERI, B TEREE ) EREARREE [s] ARG (o] ERESRRAVAE

PR T B [s 1B B RE [ IR S IRF R T EE AR U2 B 0 AT RANE4FT7R - 58
R LB A TE RO I A P 8 - B BIBERERS - Jefe MR RIROE » BEARAET 3R~ LB BIRE
o ZEAEERRPEEERR B - (HERA TSR TR ZR S REEEKE (5
%1 F(1,358)=.908, p>.05; F3 : F(1,593)=3.138, p > .05 ; [&[GE : F (1,358)=.107, p>
05) -T2 MERHETRs] » s BIRR el F R B A BE =5 -

HAFEREACE - RERlERR M - MRS R RAPEE LS EH T EEE(e] > F3E[s]
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Abstract

This study examined whether [ts], [ts"], and [s] in Dongshi Hakka are palatalized into [t¢], [t¢"],
[¢] acoustically and sociolinguistically. A total of 60 native Dongshi Hakka speakers participated in
this study. They were evenly distributed into six groups according to gender and age (old, middle-
aged, and young). The participants were asked to read a word list and a reading passage to collect
speech tokens of [s] and [¢] in consideration of variables, such as following vowel context, gender,
age, and speech style. PRAAT was manually used to measure frication duration and spectral peak
frequencies of the fricatives [s] and [¢] in Dongshi Hakka and Mandarin. The results show that,
regardless of which variables were considered, [s] was significantly shorter in frication duration
and higher in spectral peak frequency than [¢]. Remarkably, the high-front vowel [i] lengthened the
frication duration and lowered the spectral peak frequencies of [s]; however, significant difference
still existed between [s] and [¢]. Finally, regarding stability, this study revealed the distinct roles of

frication duration and spectral peak frequency in the distinction of consonants in Hakka as well as
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the reason that [ts], [ts"], and [s] cannot be palatalized into [t¢], [t¢"], and [¢] in Dongshi Hakka in

terms of the dimensions of speech production, phonetic context, and speech perception.

Keywords: alveolar onset, Dongshi, Hakka, acoustics, palatalization





