El

:E—7'77 - j] P _=£$tﬁﬁm‘bb‘jéﬁ)’qﬁﬂ$%=
RIS CORABKEE)

1 FUL®IC

E—2TY - IRy —FE (Mawkhwang/Mokhwang Kadu) &iZF v b - EIL<iEk (Tibeto-Burman) JV
A GE#F (Luish/Asakian) ® 55 Hh R v —3GEICBT 5558 TH S, 7 Ny —#iETwIndb il ~ - ¥hH1 v
X (Sagain Division, Burma) TiZsI T3,

Scott [1900:570] &7 K v —RIEZ RO AFEIZHEHT 5, T740b5 (A) Mawteik. (B) Mawkwin, (C)
Sigadaung. (D) Sinan. (E) Gyodaung. (F)Ganan TH %, ZD 5% (F) DMMIT R THIZIZHKT S, £
LT (A). (B) PEEFE#ELTEI RNy —ANIZEL, Z Ry —GEx2EART, (C) & (D) 20Tk, B
ZoBE—I TV - ARy —D—FTHo72FNEDH, BIETEHIT TIZFTEEN VR, (B) &, 8F5<03
E—TA4 Y - ARy —D—FTHoZIINEH, TTIZEEN VR, (F) REEE#HRE LTRETF VAR
U, HFViEzidnd,

IRy =GR AT BEAMEE LTI, ¥y b= IRy —FE (BBVIEE—TA Y - IRy —3FE) IZ
DWW Tk Brown [1920]. Sangdong [2012]. R [2013]. AF VEEIZ DWW TR [2012a] ZEnidH 5,
=TV ARy —FTOVTIE, H Ky —HEORITBIT BAEEMRE LR [2015] 2% 3 E,

ARETIEH, ETE—2TVY - ARy —BOAHEREEB I RS, TLT, AFMESHFREETH D M
RERNTRBRVE—I T Y - ARy —FBIIH-> T, HIBHEICEVWTIIAEFEEEVPEENTHLE I L %
RRT 5, TUT, HRNE RS ZFERIZDOWTERT 5,

2 AR —BEAEOSE

E—OUY - ARy —FEEASENETBENC. ARy —GEH S 2RI TEL, 2BUTFORR
AR [2015] & EEHT 5,

Sangdong [2012:17-18] &/ R v —RIEDEAIZE L O BEOERZRNE LT, ANy —FEDAES
HEBIHoTWh, TUTH Ry —FBICZb e eEE—2T Y - W Ry —ERHH, TINLE—IY
VAR —FELE—TUI[E—HI— IRy —GBLITbhN, SOITE—TU/IE—H— ARy —FEPLLEY
F—/E—TA v - ARy —FELiZhbhhizL T3,

FREVINETINE L2 Ny —GE#ASOER»51E. # 8y =B/ IEAM L TIRO =F/Izhbh
N3, $hbd (A) E=F1y - IR —FE B) €= - AFv—F (C) £T—2UY - #RKy—FET
Hb, TOILE—TAY - ARy —FERE-—TAVvAELEY (3T, E=JV - IRy —FEEFE-—TFV
figeE—A—h3 B £—2r vy IRy —FEIEE, LB, PR, WP, A S chbhng,

AFERTIE, %k;é:z}’)btch\b‘% DiF, E—TA4 v - IRy —EORKLLTEY h—AFIRETSH X2
RSE, E=FY - AR —fBORKLUTE—TFVAE, E—2 7V - I Ny —BORKE UTHIBAE %
Hor5,

* REEEA FARY b - UILREEIR, VA GERE, BE—2 TV - AR v —EE HEWE. AEHES
ELf Ry — NORIEEEHODP o ADRNTHEZIIODVWTINSGNE I DD D, ~77L. SHEANRITERI ATV,
B2 e—5 iz@dsebBibhafizbiz . E—h—FHD, BINCTIHNTALEZ LAKETIR,. HFEMOAREIHE L RV
£OTHhb, BBE—TF YV - #7 Ny —FEMIETIIME O XFIEEER SN, —HTERLDDOH B,
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21 B

TE—TAy - HRw—FE E—FV - - HWRw—FE T—2U2 - Hh Ry —%2br ORI (1)
DI IzFdoND, EBDO-DIZNVAMHEE (Proto-Luish: PLu & &3 B8 [2012b, 2014] 2k %) &4
FUEOEREHITE, TIELS, BBURE—TIY - IRy —FELE—F Y - ARy —FEIHLEL
B £—s7y - HRy—BLAHFVEBLBEAELTWS Ebh D

(1) a. PLu*b6 OXjG: €E=T4 v p. E=F¥b, E=27>m, #F>¥m
b. PLu*d O €E=T4 v t, €E=F>d, E=27 V1 HFrv1
c. PLu *khri: €E—F 1 v i, €E—5 > M, €E=2 7> hi, #F > hi
d. F#AR: €—F4 v HM/L/IF, €—7 > HM/L/F, =27 > HM/L, %7 HM/L

BRI 2) 0B THE, AMEZEZEZDZTF v v 7§E (Cak; Huziwara [2016] 12X 3) OFERNE HIT
TH<,

(2) a. ‘eggplant’ PLu *6ok; Cak ba?6nsi, € — 7 v pau?poci, € — 7 > bau?hogi, €—2 7 > mou?mos"i,
777 > mou?moshi
b. ‘wrap’ PLu *dip; Cak di?, €—7 1 ¥ tep, €E— 7 > dep, E—2 7 > lep, T F > lep
‘wash (clothes)’ PLu *khri; Cak hri, €E—F 1 v cMi, E—5 > M, E—2 7 > hi, '+~ hi

2.2 SUEMA O
ARy —GEFAZSDOHVIETHREIZFIFHEL TV, 2720, 3) ITLOT &S ITSERRD —IBIc 2R
WHOSND,

(3) a. ‘LOCATIVE’ PLu *=a; Cak =?a, E—7 1 v =pe, E— 7 ¥ =p/be, E— 2 7~ =pei?, H T =74
b. ‘ALLATIVE’ PLu *—; Cak =?a, E—7 4 v =p3, E—F ¥ =p/ba, E—2 7V =pa, HJ} > =7a
c. ‘NEGATIVE PREDICATE MARKER’ PLu *—; Cak =bw?, E—7 1 v =24, E—7 > =94, E—27 T~
=~ =0, HF ¥ =26~ =20

2.3 FEEOWIG

ARy —GBHASOHVIETHEIIIFIFHELTWVWD, 72720, 4) TLOTIIBRERADR-IIZALN
5, ZITHE—TAY - IRy —GELE—TF - iJl\W**‘ﬁtfPiQ L. E=2TY - ANy —GELHFV
FREHET B Z L ABB W,

(4) a. ‘this €®—JF 4 v Pona, €E— 7 > bén, €E—2 7> moka, 7/ 7 > moka
b. ‘knee’ E—7 1 v tot"u, €E—F ¥ tothu, E—2 7V tohou?, #F ¥ tohu?
c. ‘heel’ E—F A v tatondu?, E— 7 > tatondéu?, E—2 7 » tothd, '+ v tothé
d. “loin cloth (male)’ E— 1 v kos"é, E— 5 > koshé, E— 2 7 > o¢i, HF > 2osMi
e. ‘beautiful’ €—7 1 v kotam, E —F > kodam, € — 2 7 > klam, 77 F > klam

B e—Ffy ARy —HEE—TFV - ARy —FEDIOEFELTE, =52 - ARy —FIBVWTHBRARGTHIGT R L
RoTWAEMEHIFS5NS,
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727U, E=FTA4y - H RNy —FE ®—FV - ARNw—3FE HFrrviEedi@L, €—27 > - H Ny —GE
MNZ e RHHEHERINT WS,

(5) a. ‘banana’ E—F 1 v shola, E—F v shola, E—2 7 uei, 7+ shola
b. ‘stand’ E—F 1 v sap, E— T ¥ sap, E— 2 UV teiy ~ sap, H T > sap

RAZDY ¥ vEERLOEBHECNCNPDEPENT, ARBHObNIZILLH 5, (6) EE—F
Ay ARy —ZELE—FY - ARy —ZHEAHEL, E—2 T - H Ko —FL HFUiEe hHET 26T
H3,

(6) a. ‘NOMINALIZER’ E—7 - v =pén (T), ML =p/bén (T), E—2 7 > =ka, #+ > =kd
FE-—TAVEE—TVOERILY ¥ Vif pen! ‘be; exist’ Z A,
b. ‘mirror’ €E—7 1 v sam, €— 7 ¥ zam, €— 2 7 > man, » 7~ man
EE—TAVEE—T VIRV Y Vilitsam®, B2 T Y HF VIRV EOMA,

E—OTY - IRy —FEBOANRI L RBHHH 5,

U)a%m@F%—?%vmmm%ﬂi‘MMH%~77Vm%gﬁ%VmMMﬂ
FEE—TAY - E—T Y - HF VY v UFE KPepitin! OEH,
bfwwk%—?4vmmﬂ:&fkﬁww?%—77 20, /i F V topau?
EE— 2T VSRR A GE 200t 5 DO,

3 E=09Y - hARs—FBOAENE
31 HhERSHESERR

=27 - Ry —FEE, BEOHBMOMEIZ LD > CEEAS, A S., A E, WL S.
FRASIIAET DI LN TE S,

FEARIZENE, E=2 DY - ARy —GEDFEH b XTI (BEASHE) cwi, 22
D6 PG S s & ALER G S U & 12 1800 SE T A ITHAEL T\ o7z, BUETIE, M S HIBOFEE X HE
BHZIZE VR EEDAZIFRT, E—F TV - ARy —FEZ Lo TWVWARHEIZE—I T URND 70 ROZMED A
Lo TULEork, TOXMBLHEMIZIZCLVTEEEZGEHLE—2T Y - ARy —GE2MHLZWEZDIZ, »
KobInTWnWd, o'E—272 - 4 Ky =L ORRIZR W,

B AZIZO2WTIE, =¥ 7V I UMIZRIGREZEVR—ANNDDATH S, ZOHFEED 10 ROLMETH 2,
DK NIZE IV TEEE IR T, MOE—2T T - 57 Ky —GEHIg & OZFHIT W,

AL SIEC T Yz =Ty, FYyUuv Ry, XA4zvay, Jz—hIvF— LU 2I—D
ArlDBHb, Z0IETz— b vF—2LU g vI—TIRIFIFCLTEDOADNIIRIN, E—2TV - 7
Ry —GE&2L-o>TWVWEDIET70 A EOBZKDATHD, 7Yz =TV e Ry AVITE ANy —NERR
ANEDPEELTED, SEMCIXCILIELLEIT LT WS, 7Ry —FEIZIER R 135D S DEFHFEN LI
ALNBEEDD, HKEAAFEEZLDIHI Ky —AFIEFLAEVWERN, F L, 7Yz—TveEXALzvavDh
Ko — N2k, HREAEEZLDABHAINS, LA r HO>E5F ¥ 0y RUEIIPEEBIEIEN Ky — A

B g Ny —ZRICBET DI Y VEDASORTERXAZETH D, 2720, BHEOFHIIRRABOERLHE RN, 22
T, BIZZebounrEidyy VEOKRTRAT 3, ARBRIZEIT DY v ViBEOH R Sao Tern Moeng [1995] %6 &1
U 7= SEAlang Library Shan dictionary (2018 4£7 H 30 HH##R) 12 & 5.
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DAHADVEETHINTHO, HARKIZFRENE—2T Y - ARy —BL UL SEO SHEMHAETH S, L
AEOHIZ, 2R UTETAFRETERWrEBEbN5,

P ASITIEENSIEHII A=Y Ay, Dx—xvad—, Fovay, Furvhy, U F—0hrN»dH
5, ZOH 7 NIZEIV<EETHEH A 7/ (Anauktan Nga Ywa) £ LTULS5NE, WTNON AL LI TEEE
ARy —EOSEMHETH B, KEXAFEEZL->TWBAFWARL, BHRAFSOFEAIZ. 2 LT
NEETIERVREEEDLNS, WHRAS IR ATE T F VECHELTE D, SEMNICE AT VR
LS 2mDH B, Erofioe—2r7y - A KNy —FEiEE D S5 TEX X Ganan-Kadu & LIENBZ 2 93H 5,

PEH S ZEZDWTET AN NOADD D, ZORITIERZ A ANEH Ry — ADHAL, @IFE LT
5, NO@EIIRXAETHD, E—TT7 Y - ARy —FEEZ LD AL A0 RULOBRZIZNESNDE LS
Thbd, MOE—277 v - V=GB ORRIE AV, FIUCTHER A SHUIED 5 ORFHENH L DA TH
e,

32 EHEDRH

=TV - ARy =GRS LIZTEY, BZSAHAHEMENARETH 5, 72720, KIZONR
2 &S BMHESRANEEIND,

MM ASIIOVWTIR, FEVNEEEZPRDVDTNT VWS DI, BRNT L 2V, Ao EROh T
‘mother’ IZFH24 3 Z5EEMN, MOEAHSLIEI LT3,

(8) ‘mother’ Fd ?oni; 4k - AtVH - P4 ?ome; B Pome cf. Cak ?anux
A LA ERMEIZECIZTVWAITNE S, —HDERIZONWT] & n DREDRASNS,

(9) a. ‘python’ 4t lomau?, L7 loma?, P nomau?, & nomd
b. ‘son-in-law’ dt « L7 lu?kMwé, F 1ou?kwé, P nou?kwé, B nu?k"wé
c. cf. ‘take’ b - AtVY - P8 - F§ - H la=ma

P AS TR, AT LT 2L, XD TFVECLPVWERPHERINDE Z L 2H 5,

(10) a. ‘head’ 7§ holdnghou?, ® - Jt holdn, 44 holaghu?, B holdghi? ~ holdy cf. /77 > holdghgu?
b. ‘must’ 74 t"a ~ tho, - Ak - AL - B thacf. A tho

JEPEE S Sk, HARICIRIEHAZ L o b LITTWD, 72720, BRSO RH, —
HLUCT=maThs, MASTIE. HFEADERTENt/n DL Eld=na, TNLUND L Eid=ma TH 5,

(11) “love (vt)’ At.PS mit=ma; Ik - 7§ - 3 - B mit=na
AFERTHOMIZH DD S WIS S IR RgERL LTk, IRy —ADHDH 5,

(12) ‘Kadu (autonym)’ B za?; rd Posa?; 4k - 4L - 7§ mo

4 BAFASEFOHLHDN

ARy —FHASIZEVTIK, —BRAUCERBEESIIEENTIERY, LU, (@) TudlLizkiiz, v
4@%®lﬁarm%?5%®i\%~7V-ﬁFw~jfiﬁm%ﬁafﬂmbTmé ZLTE—F V-
71 Ko —GEiE, ARBEHENEFRILL TV M, MOh Ry —GE S LBHEFIZI LR N TH 5,
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CIZAT, MRy =B S CIIEZEEYELTEI S DEHGEICB W TAREESLETAHMNIZIZEE L
T&EhN >3, Sangdong [2012] PHEKXEDMIR TR EHZEN TR RZVWITNE S, Z50WERTIXAERE Tl
INTW5

(13) a. ‘bazar’ ¥ v b— [sé/ [s6] ~ [26] < ¥ IV 3 2¢

b. ‘moon’ Brown s'ada’, Sangdong sotd, v h — /shotd/ [s"od4] ~ [s"otd]

ZDEDIT, ARy —GB#AZSIIBVWTHRBMEEREPNS 2D —HINIZEEEROATH S, BRU
ZEEFE—2T Y - IRy —FBIZ OL\“C%?)“Cii'éo
MR, E—27 Vv - ARy —EREASTIE (14) TLOT LS, FBETLEFRBAESTNEINS 5,

(14) a. ‘grill’ B gavs /4 - 4k - P8 - 4LPE ké cf. ‘be hot” P kd
b. ‘vomit’ 3 jé vs B Pact ~ Poké, Ak - VH - LPE cé cf. ‘buffalo’ B cf

ZZT (13) ITRRULZERZMAZSEISDTHIKT S L, (15) DLSiTiks,

(15) a. ‘grill’ v b— ?0kd, E—7 » ké
b. ‘vomit’ v k— Pacé, E— T >~ Pocé ~ cé

(14) & (15) ZHET 5 &, FIEICIFBEEFEPRWVERIZH D, BREFEICEDSMEAITH S, FERROMER I
HFFMZDOWTHA SN, (16) ITMASDOHH S HTHEET 2,

(16) ‘Kadu (autonym)’ B za?; g Posa?; db + JbFE - Fimo; v b— + E—F » Posa?

*WV&VF—-ﬁPW—%%%—?y-ﬁPw—%\ﬁ%ﬁ%ﬁ%@%—?vy-ﬁPﬁ—Efi%ﬁﬁ
Po-IZ T A A MK EFTIFAEFL LRV, i, E—2 7Y - A Ry —@EREAS BT, 5 E
B2 REMOEFEKHES,ERAT 2MEHA DS, Lizdi> T, ZKEK%OE%BE%?Q-K@XDM?‘: 5
RSB E AR L. BRI ES LD, ARG L L TCOI sz TRV EHHllT N2,

X5z, WMAS TR, B LAk B gEfoBFEaEyas s s bz, BHOM
SEHEARLT S, (17) TGS e L7zFlZ LT,

(17) a. ‘see’ H godliy=ma, k. - P kotoug=ma, L% - B4 koting=ma; £ v h — - £ — 7 > kotuy=ma
b. ‘calf (of body)’ 3 dobau?, 4t - 78 - L7 - B topdu?; v b — - E—J V topdu?

5 BbYIC
b, AFEECTRI Ry —#HEE2ZT IO UL, IHICE—2TY - ARy —EDOHENHED I I AAT,
ZUCHBHESHREZLLTVWEEMY, E=2 TV - IR —HBHTHSORMTHLZE LD LT,
ARHESZOEDIEA Ny —FE MRIIBEZFLLTREPNI S, INEFTORKFIZLLFAETIX
=TIV ARy —FEIBVTIHEDO ARG NI T 2EFHEETTH SN D &V FlIIHER L Tz,
UL, fHEEDOAEE L Ehrb b, BHEEEADEEL UTHEEIIAFEEE o b b 3k
E—JUY - Ny —FEHIMBASIZUPERINTOVARY, I51C, EEVILEIASND XS4, EHEO

ES 72 ¢ 213 ‘language’ IZXFEE LY EETIE <ca-kaa:> THEHTNED, EHEVILVIETI 20gdl 55, B, BRLUHEENEIL Y
BT IAVEDERCTHEYIVTEETIZ cogdTH D, FHEHIOMAEHETIIARIT 210N E, FEHIZE THRE LR,
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AL ES O RN ZARLL, E—2 7Y - h Ry —FEHI G S IR I -,
=TTV - H Ry —FERE A SIS, U VEBE L T, VL TEOMEIZLD, AHEHE
HENRGEEMLLTWADTIZ WLl NS,

ARy —fBEEIIT CILIEEALDFEENENEL DO _SFEMHETH D, ﬁPw—A@%O@ﬁgﬁ
Ry —fB2 3R 0ALLHWE, AEHEZOETRIE. PR TOLRONETHA D I Ny —3E», &
ZWLFHIAET R ROV EDEZ LD LTVWA LS IZEEHbNS,

Migk - 71 K —EBOEREER
UTFiZEy b= I Ny —3BIZRRINZ I Ny —BOFTHEERZREZLDT, QWD E—FV -
Ry —FERE—I VY ARy —FBREASTHERILV I PEFHEETH 2,

FE =
pp"(b) tt"(@d) c[tlc"(G) kk"(g ? i u
m n ) e 9 o
ss ¢ (2) £ 5
w 1 y a
SE R
IR Y. 20128, [ k&) TRICRFAIF S EMSE L v & —iwtk) 7. 122-144.

FRIEHAT. 2012b. TV A HHEED MO 1) T TR S FE %S 31: 25-131.

IR Y. 2013, T2 N o —GEEEEGR ] TR T ¥ 7 Wi9E) 51(1): 3-33.

FEIEARST. 2014, VA HEEDH | THERRZE SRR 33: 1-32.

FEEHAT. 2015, TA Ry —FEEASIIBIIEE—2 7Y - ARy —FEOMBEIZDOWVWT] THASFEFZRE 150
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E2

Acoustics of non-modal consonants in SiSwati: the case of nasals

Seunghun J. Lee (ICU, Univ. of Venda), Haruya Ogawa (ICU)
{seunghun, ¢191332k}@icu.ac.jp

1. Introduction

SiSwati (S43, Guthrie) is a southern Bantu language spoken by about 3 million people in South
Africa and Swaziland. It is an official language in both South Africa and Swaziland, and the
language is taught at K-12 institutions as well as universities. Even so, there are still gaps in the
description in the acoustics of SiSwati consonants, concerning the voice quality. This study aims to
fill this gap by reporting on the acoustic of non-modal consonants, in particular focusing on labial
and coronal nasals in SiSwati.

In general, SiSwati consonants are reported to have breathy voice that also triggers depression of the
tone following these consonants (cf. Bradshaw 1999, Taljaard et al. 1991). The language has both
modal nasals and breathy nasals. Results from four speakers (two male and two female) reveal that
labial nasals with a breathy release have a longer duration than other nasals, which is due to the
presence of a morpheme boundary. Results from Electroglottograph (EGG) are also shown for

coronal nasals.

2. Data collection

2.1. Participants

All participants come from the Mpumalanga province in the eastern part of South Africa, where
majority of SiSwati speakers live. The participants were completing their degree in SiSwati at
University of Venda in Thohoyandou. All of them reported that they speak SiSwati with their family
members as well as with SiSwati speaking acquaintances. Most participants also spoke English, a
language used to communicate with them. The knowledge of other languages in the Limpopo area
by the speakers was limited. Sessions for acoustic recordings were held in August 2016. Recordings

using the electroglottography (EGG) were conducted in July 2018.

2.2. Stimuli
A set of stimuli was created to test the voice quality of SiSwati consonants. The complete stimuli list
contains 93 words, which are composed of 31 target consonants with three different items for each

type. For the purpose of this study, a subset of stimuli as in (1) was selected for further analysis.
(1) List of target stimuli (in SiSwati orthography; acute accent marks high tone)

a. modal voice nasals

madvt ‘cat’, makoti ‘bride’, mabasa ‘april’ (labial)
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kunaba ‘extend’, nangabe ‘even if”, nakhona ‘although’ (coronal)
b. breathy voice nasals
umhobholo ‘selfish’, make ‘my mother’, umholi ‘a leader’ (labial)

nasé ‘if then’, naso ‘that one’, nakadzeni ‘even in the past’ (coronal)

2.3. Data processing

Three repetitions were recorded for each item and the duration of the nasals was extracted using
Praat scripts. The beginning and the end of the nasal, as well as preceding and following vowels
were annotated. EGG data was annotated using Praat and processed using Eggnog v. 0.3 (Villegas

2018). Measurements were plotted using R.

3. Results
3.1. Acoustics
The results in figure 1 show that labial breathy nasals are longer than other types of nasals. This

finding is unexpected in that breathiness is not known for contributing a difference in duration.

Nasal duration in Siswati

SSW101 SSW102
0.3-
0.2- [ =
- ‘ | L
— 0.1 0= i AT A= CH mell
) =Y.
(O] -
L 00- Repetition
c A1
_g SSW103 SSW104 Y2
© 03- EA3
>
(]
0.2-
i 157
0.1- L] e g
) | *T] [TF ‘jéﬁ T “[Ll T
0.0- 1 1 1 1 1 1 I 1
m mh n nh m mh n nh

Target sounds
Figure 1: Duration of modal nasals [m, n] and breathy nasals ‘mh, nh’.

The fieldwork in 2018 revealed that the breathy nasal ‘mh’ had a morpheme boundary after the labial
nasal [m]. Participants also confirmed that breathy nasals are not contrastive in labials. The longer

duration in the ‘mh’ categori is due to the presence of a morpheme. As such, the longer duration in
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labials is an artifact of a labial nasal [m] followed by a glottal fricative [h].

3.2. Articulatory data

Additional articulatory data was collected in July 2018 to compare the difference in the vocal cord
movement between modal and breathy nasals. Data was recorded using Praat after placing two
electrodes around the vocal cords of a participant. A visual comparison is reported here. In figures 2
and 3, the left panels show the nasal part and the right panels show the post-nasal vowel. Each cycle
is composed of the closed phase and the open phase. The closed phase begins with an abrupt rise of
the signal. The signal then starts dropping and the open phase begins when the signal is at its lowest
point. In breathy voice, the percentage of glottal opening (open quotient) in a cycle is larger than that
in modal voice. The Oq values in figures 2 and 3 are as follows: [n] = .38, v2 after [n] = .42, [n]
= .37, v2 after [n] = .46. While the nasals themselves have not shown differences in terms of Oq, the
post-nasal vowels show some differences in the Oq values, suggesting that the breathiness that may
be present is not necessarily manifested in an articulatory way. The annotated data set is also
processed with Eggnog 0.3 (Villegas 2018).

201807_SSW117_AE_I-1_D05 201807_SSW117_AE_I-1_D05
0.676492145 0.757533899 0.757533899 0.824393345

AN AN NN NN AN AN N N N N N N N N AN NN
V5 V5 P O N O W (O B N B NG A U B O B N /NS N N N AU B U N NS G [ O B
n v2
DO5 D05

0.6765 0.7575 0.7575 0.8244
Time (s) Time (s)

Figure 2: EGG signal of modal nasal [n] and its following vowel

201807_SSW117_AE_I-1_D17 201807_SSW117_AE_I-1_D17
0.692606552 0.794576546 0.794576546 0.927628058

AP NN AN A A AN 0 0 L L L
\J\J\J\J\J\JU\J\)\)\)\J\)\JU\J\JU\)\J VV\/\A\JU\)\J\)\)\/\)\J\)\J\J\/UUU\)
nh v2
D17 D17

0.6926 0.7946 0.7946 0.9276
Time (s) Time (s)

Figure 3: EGG signal of breathy nasal [n] and its following vowel

4. Conclusion
This paper has reported two findings of modal and breathy nasals in SiSwati. The contrast of breathy
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nasals is only found in the coronals. The anomalous longer duration in labial nasals stemmed due to

the presence of a morpheme boundary, immediately following the nasal.
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1. BIREREBAM

PEFHREEE & X, PEROEKRYE - BEily - ﬁ‘@%\@b\b@éﬁiitiﬁé\?ﬁzﬁ LTW5
PEGEEROBIHEH SN TV DL EH/ETH 5, AR, TEEEFEICRIT 2588 & 5
(AT @EEZT"ED VOT fE(VOT: Voice onset time, Lisker and Abramson 1964)0)/\7Fﬁ/\ B
H D LI, MAEOWME., FE. BEOIFEEMEHT 2,

V?w%ﬁ @WW%\@TW%@EL\%@@w%ﬁmtﬁ%&bf\Uwamd
Abramson(1964)Z 1A, Kim(1965), Kagaya(1974), Shimizu(1996). Cho et al.(2002)72 &% <
DI ITONTND, ZOFRKRICEINT, WHFITBVWTH oL bR, EEDZILITH
T, REDR b0 L BEVHAA A LAV, ZOMBITITE A LD T—8T 5,

LU, et OFFE T FIEREO G L E D VOT ICEHZR Y 3 b v, HAGE & HiulgE
NFEFE & 0T U B (Silva 2006a, 2006b), VOT OFEW THBIT & 7205 L IF 13 %69 5 £
B D FO OFEWNICEY #%IJT% HEHLEDLILTWD, ¥BQ017)TIL, FEIANE O ZIAX LN
VOT & FO THHIL, sEPALE D ZIHXZY VOT & Bk o X FE THREIT 5 H
MZzmR LTV Dd,

WELWMED VOT N A —"N—F v 7 58803, PEOER T STV 5 iifiEeE
(RRFZETIE, NEEHEGE] ST 2BV THRER TS, VOT MEEFEMEL TV HHE
EEEFEDOFRBNT, FORFEHTH D &l STV 5 Jin 2008), HE 0O Hiuik TFf ST
WD IEREORRE VOT 13, MENFELRELVRVA, FELRED VOT nEL -

T % (Ito and Kenstowicz 2009a + 2009b, Ito 2014 - 2017, 4 2011, Oh and Yang 2013), %
7oy HEA O L EFORBNC, 1to(2009a, 2017)TlX, Voice quality(HI-H2)AHZCTH %
LRI TWD, PEPEEECET OMERH L D00, FEHSITHREF STy,
Flo, FROIFZEAENFEHICEAT 2O THY . FBPMEORE - FF - WED VOT ﬁ
DNTED L REFENRH DN EZH N TIERY, BFNICE 21X, HIEE @ﬁ
FARERE O E N7 & B RV aspiration ZFFOE TH Y | WK E LRE - ‘FH(VOT Z)‘?Db‘
HDYBE & A & aspiration ZFFIZWVWE Th DH, _Fakann C o D P EFAREGEREE 2 ARk F|
aspiration Z Ff2> 7 L —7 DHRE LG . aspiration ZFFl- W N — T OEKE LIRS E
EDOXHICKBIT 200 RO H 5B TH D, AW TIE, ﬁl%ﬁm£%#§<EE
LTW5 4 SO OMEEEEE A 5L LT, BERELITo -, RFEEIL, BRED
[ —FEFHE R & EBRFIEZ MV BIHL TR L7z, ERESCHESRFZH—7T 52 L T,
A HUIR O EEE VOT E% L 0 EMEICHRT 2 2 L3 A[ERIC /e 5,

2. AE

21, WEE

BRI é‘fé@ﬁﬁm(ﬁﬁ 3% B 34). l“%éﬁ%m(ézr D54,
EN R AL IRERE 1 1 D (o s 54, B 240) & BERITE L B (ki
5%, Tk 28 ORAE SR 2AE L 3 A A 264 GRAERF 1655~ 185%) Th D, FHA 132013
FEAH N OS AT CTHHMIC CHERINGEZITo T2, AR TH - TWH T — X Ik X
ORETHICHE T 2K CAEEINE S E O L DIZIR D,
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22. HAEE=E
4]

FIRERE DFERIT Jin(2008), HEREDFERITAR(2010)2 B L THERR L7z,
FERR 1858 X 2[H1F8 5
FEEERIE

/ph/ THEE2| /phalpuri/ ¥R /p/ BEFU /pakuni/ VN - /pp/ WEECE /Ppacwta/

/t/  EfZt7| fthaffaki/ x4 754 5— N/ CHEF /ftaramfwi/ U = /. WRICEH /2taffinta/ R 7=72
/kh/ ZEHCE  /kbanata/ 4 ki 2EFA /kafuk?fin/ 8o g /kk/ 7O /2kamakwi/ 7 5 =
BRAEE

fpt #{Ib2|  fwiphar/ R, &4 /p/ TIBLCH /phipata/  foifE /pp/ O[WE| /i?pati/ i

/iy OHECE  /ethata/ 5 A REET /motakw/ ¢y o EWe| /podtari/ <z
/K APZLRl fsakhacin/ o H Y /k/ BEZLA| [pakafi] oO&Z /kk/ =72 /nunkaphul/ E 572

b [E 551258 x 2[E 5 5h

FREEGIE

pt/ PUT /phalgjad/ R /p/ - J\EHER  /pal pai3 khwaid/ UNEP

M/ BEEESESE /thalthagi2si2/ HEIR W FBESZE tal tshwodtghyl/ RV RTEZ D
Ay WIEES /khalfeiltoud/ a—v—5 K/ WIUEWR /kalli2 fand/ HL—F A 2
FEHALE

pY  REH /tadma3 phal/  Fiow Vi kB p/ M/REL fswodgjaudpal/ <A Z uRRIIHRD
ey Yefhy /wei2thalmind/ [ N o TR Nav3taltand/ fif el £

/K FATHE /zx4khalfeil/ By ha—v—  /k/ ENERIVEYR findtudkalli2 fand/ 1> Ko L—F 4 2

23. BAEAHZE

B ITER D BRBETITW E—fEmtEoa sy For—~ A 7 u 7 3 U EEBRE OO T D
15cm FEEFEN T AZLIEICE S, 7 4 7 v 7 8 DO(TASCAM) Y =7 PCM L a2 — X —%ffi 5T
RE G LT=(F 7 U 7 L— b 44.1kHz, 16bit & F1b), FEEITHAICE LN TV D EE
(Gl =0 i/\/mv%naf HEFEIIfEARTRLE CH D)% THMIHEEE) BT 2 FFHAL,
IEL7-EFIX, 2 B a—H—IZH D AiL, Praat(version 6.0.36)% FI|H L THZEHT 21T

27,

3. PESBERNEND VOT EORE - —
3.1. FAEMERND VOTE : mEE - §EFT<HKOET o] —
VOT 23 ] /=35 (Labial), 3 (Alveolar)., ﬂ'iklﬂ%i’:(Velar)
DOFENLED— TR E S BOIT L& 2 A, AEZENRD
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40
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— 197 —



TERWIZERHLMNI -T2, AREINT, FOGEARBEE)E HI-H2(FE 1 EEEE 2 /M50
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1 [FU®IC

FEE NI  ORMBIARTEDAAE L, 2 D% S IZFEHEENIC BT 258N 7 — % DAL
WL RANSERK L T 2. EEB O ZBIINBIIITE & LT, X#twA 7 E—24 - EMA - WAVE
R CTHESS %55 (] 21X, Westbury, Milenkovic, Weismer, & Kent (1990); Yehia, Rubin, &
Vatikiotis-Bateson (1998); Kitamura & Hatano (2012) &), 2415 OFHAREE IZBUH O X v 5 — DAL EE
WM Z2RET2HDTH D, EFEFGERFOMETE - WHIH 2 5 8 72 75 18 O 1E H SR I 42 (AR 0 G V3 AT
RIETH > 7. FAUSH L, MRISEE 2/ U 72 3H00C 1, BEEE - WHEE % & & 72 538 0 IE R RRIE
EROEHRDE F NS, FFIEETIE, MRIZEEOWR N LB X OEEZRY >~ 7)) v oI
&oT, V7 NF A L TOMRI BIHERED T HEIC 2 > CTETE D (Ramanarayanan, Goldstein, Byrd, &
Narayanan, 2013), HA Tl% ATR Promotion DKIEE) A X — v 7' v & 23, IEHFRIRWTINICBRE L 72
Bz E 14 7L — LA TIRET 20— 22 RHELTw 5. U 7L 4 A MRI (BUF itMRI) 7—%
G, FERTFEICH L TERESEEIICEE TH D, S EHE FOMMELZ R I RELZ MO Tn 2

Bk 1d 2017 FREH S 3 fﬁ.ﬁrﬁ’c JSPS BHFEE DIl % 9 17 THAFEEH O rtMRI By 7 — 57«—
AZWETTH Y, WK TRICIET—BRAZ PEL TV S, LA L tMRIBIEIE T — 212063 % 7
) T—va V%Mﬁ@iﬁiﬁbf?&ﬁémﬂ% LIFEVOS G HICT =8 28T %7210 Tl rtMRI
Bl LB E A AR IS L LI wEPREI NS, 2Dk d EEIRFERFFE T, rtMRI
T — 8 DFFTESEOBM HHED T 2. AR TIIEE 7 — % £ 2 —7 —Td % MRI Vuewer' DFKGEF
EFRERWE L, ZOIHM L L CHAEZFOMOZCHR O ohiE R 2 WG T 5.

2 MRI Vuewer
2.1 %%

MRI Vuewer /&, FEETEHI T — 2 Icd T 27— a—v—Th ), 7/ 7—>a vVEETH 2.
FOMEEE b > 72V —) & L Tid ELAN (Wittenburg, Brugman, Russel, Klassmann, & Sloetjes, 2006)
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T
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E6

N FLEOFHOEEERFHON
BT GRAMERERS) FHIE (MRAGERS)

masuko@tufs.ac.jp, kasugaat@kanda.kuis.ac.]jp

1. [FLBHIC

NN FLFET 1 EHIC 1 >OFEREN T (Lexical Tone) ZFFOFFHSETH D, FHanduE
FEAER) & SN DI E Tl 6. i - FEO S E TIE S Th D,
AWFFETITALER S S D 6 FFHOFEFNZ DWW ToHHT - BlIEEIT -T2,
FNENOFFOR (FRIE) ([T OWTIE, ZRICHEA S TIE TALAE Z LISk Bl
FHamrd

2. R+ FLEDOFEH
21. ABAEN/AFE
FRIIZZTNEN T LAEBEAOLRINS 5O T, LRI TFICHMEE RT, KR
FER TILFERA OHNATT 78 F CTRES,
% 175 : thanhngang (9% [33])
%527 : thanh huyén (K[ [21])
%3 7 : thanhhoi (B [312])
%5 4 75 . thanhngd (&5 +MEgAlk [3?5])
% 57 ¢ thanhsic (&5 [35])
%5 6 7 : thanhning (KR +MESA(L [329])
6 DT, FAFLE 6 7L, TEONITR L OFHIAR THEIE AV, 22 FIcidbd
MTEUEREE (Breathy Vowel) 2BIZE S5,
22. FATHR
Hige L7z 2 DOF IOV T U72MF28121E, Brunelle (2009), Brunelle et al. (2016),
Nguyén & Ingram (2006, 2007, 2013), Vu (1998), & H « 2§ 7 « 1k (2014) 2 ERH V| KIC
Brunelle (2009) (& coarticulation & VN9 fADHERET 5 2 iR aBlZ L, L F S8 0T
I% Anticipatory (Regressive) Coarticulation & ¥ % Progressive Coarticulation O J5 MEZTH %
LHERLTWD,

3. B®
AEFZEO HHJE, XM FLEOIEHITEO 6 BEOFFHNED L 5 BTSN T
WANEFESIIC L > THETAZ L THD,

4. FIIE
AWFZETIL, B 1 ETHOFFH 6 fHHHE, BHEIOFETN 6 FXE T, 6X6=361E"1 O
AENHET L E)ICEEAZEIRL, XN LGEREFE 1 405 FZIEL ., SHEONT
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ZiToT 1 DOOFEEZIFANT 5 BIFEF LT,

'y I —71F 3 s (A, fas WS ER TROZ RS OME il L TRl E1T
S, FHIFEE 4 FLSNL 3 BUELITY v F =T DT 228, 5 3 7 L5 4 I
REINAHRANC 2> THEY . ZOFEMEZ o tz, =2 C, FFT Mg L TR LN DHE
molE, TRbbEHEEO 1 BT OORMEZFI L, oWk & - CREEEE L
L. 77 7%\, FHRB OB LS IUE, BEITK< 720 MRS E S <
7%, B3 FLE 4B TR, REWZEENRBEND EZARHY, 77713 L EFLE
Bk & 7o T,

5 #R

EyF =T ORRNOGETLHE. 1A (P LE2F (KK 81 70—7
F3E (A LHE4mE (EAHWEE) Rbo 1 7A—T%R L, 55 (&HA). H6
FOURRE+MEEE(L) ZEhZIM B OBRE RS, KREIT4 70— bivd,
B1FLE 2T

BNy TF =T DO FENZDITN—TORMTH D, 277 LEIEORFOFREEIC
Ko IR R TEOHN/ NS W EANAONLGER DD, B 1 FEH 2 FEXpld
DRESIE. TR L CRIET D EEIEOENTH Y . 5 2 FCIIRGEE ORIEM R
FHCIIKI 90Hz) (ZEIEET 528, 5 1 FIIREEICIIEEL RN L TH D,
B3l A

THEIOHIEE CHEERBINRHANCAR D Z N DT N—T OB TH 5, K11T, H3
L AFOMBEDED T T 7 2R LTz, FOMAGOEIT 4 T (@)~d) Y.
ZNENOFEAORGE S A% 1 DO 7T 7ICHEREE LTND, HEHESOREA EMIC
B 725 (ZREEMELS 725) &7 T 7IHRWVERH BIZ D, LLE ST b,
EFieRE< B L, BRI L TRV, ARSI OMEAEE R I L
TWHIEERLTWD, F 1 HEHTOEIFLEFHIFOENT, (a), (b)DHF 3 FITR LT
D(e), (DH; 4 FTHRD Z LN TE D, BRLEOFEEEE & 7 O JFEE D IZIER U202
F3FE, REOHDBENDONFEA4FETHD, H2 HHITOR 3 HLE 4 FOEVIL, (a), (0)
D3 FIZH LTOD), ()i 4 FTRD 2 ENTE D, FHHIREIS AR5 ORiE OF
IO, 4 FITEPEICHEARR D ER T A OIEKR L. & 3 SRR &% L0 E CRE O
BmITHY, EROBERI LN ETHD,

%555

Ey FA—TBNEINCTREL, £0% EATIHIRE TR, TRICK > TET 2 EKEK
EIXE 2 FERUL ., Bad ORIKETH 5,

#6755

O PO EH & A TR N . FEDRETHDHEHRDLLENTED, By
FH—=TORIRIT, CPTHETLZHONRENN, CPLEATIHLOLHD ., FHEOHAIW
DR S & %,
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ZZETOMREUTOIIICRICEL DD LN TE D,

F1: RS LZED 6 FEEOFTOKLY

P 7 —"T DR A IIES

B TR e T FEFE DIRARMEZ FEBL L7222 &
2 FE A D AR fE 2 SEHL

ERI FRAREN O R HRINE B0 L

%4 B¥YD EADRH D

55 TR L ChiRfES & o 7=% E5A-

567 INSWILEL TR, ERoOWTANT, WIThoOBE HE

EyFH—TORRE LD X HICE LD, TR L CTHBI R 2R
LZDTERL, MERSIT DO ETLR L7ZbDTH D,

FEATHRSE Tl L 2 TR E 2 I3V 2 B I Bl 3 o 2 & ABE L7z T, HEfTHE
F LW THEORER AL > T—HE2 AR LR b, O TR 2 R & £ -
TV ETRLTWS, L L ERofERICLUE, Z20BEITRY i nz ko,
772, BINAFHOE Yy Fh—TORIRIZT o Z LTI, —EBOERKRE LD, DK
REENZNDOFERMOMAEHOE L VD FREIZL > THMIZIRES D, TOEE, ki
IZF & DT R A LT R > T 5,

FHIOFHR IOV TORBIZBE L TIE, 2 FHo > b, 1 FHMLVE 2 FHOEFED
MRV, 2 BHIOFKFETEMEEHI L 2208 2 FHNARVOITYARLE bV D, LirL, Fix
DINETOMRETHLEL TEL, ZA55. 748 (A4 RAGE). ELVIEOIHG TORKE
FHEINEFICRLS BRI L 13R85, Thbb, N MFLAGED 2 FHIREETH 1 HHi
EHEVEL R, ZOMIE, RKEFEOY RALCEBEEBL TS EELLN, R NF LG
DOFFEME LI X DD E LR,

6. fEEm

UERTEIEIIE, BT h—70RIRIE, 6 FEOFHATHRINTH 720, ZOF
WOEBENS 4 TN—TFI2R T oD ERnnnotz, H1FEHE2FOINV—THNT
DFFHNTIT, FFEE ORAREEENE 2 EBLT 20 LRV 0 S FHE 0 VST
7o FHAREIAARBAIE 7255 3 FLH 4 FO T L—7"Tld, AEAeFHIRBI ORI & %
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DR OB NN THNY E L THO LR TV,

TN—T], ZN—TNTORINAMEDON DFEIL, MO EDOFERE LERLED720
DFHETH D, AR ZRTEIR T, BRI 2R & JERESE S RonbRhote, =
DM, EATHETHTITHETHIL, HEMEDOHTE Yy F I —T DGR OB R A5
AT LT LWEEX D, 2 BHIOMAEGDEIZL > T, BIICE % DFFHOFESRTE &
LTCOE Y FH—TDIBIRNIRES>TNDEEZDLTNZYTHS D,

BHIOFHEREFIZOWTIE, REEHTHLHE 2 FEOAFRRVEITVWA, & 1 FHiL
%2 FEHBFRILS BVWORESOLONRHLNTZ, EFEOLNINETHRLTEZ, XL
LEELSN DO 7 V7 REHOMOFEHEFE (X A58, 748 (T4 AFE) . EA~iE) <
LT EREETR DV Erole, TOREFHED IV ALEFKOHITTEZLDL L, N MF
LEEDO ) R LB E LR TR CTH D EBEZ D5/, REZOL I RE PR S
DH, FEHIOHE, FHEOMR., LOMRKR E L BEM T TRETT 2 /1M1 5 5,

HEE
AWFZ21%. JSPS BHFEr JP17K02676 DBk AT~ DT,
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