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Mol 27 o BAW 1 ol wjs

0

il

27) 99 B FEAAAL SFAAEY Aol7t A2 14K 16Hz 11z 14Hz2 Uejd
oh. gy e welo] Agste g0l Felol FobA AU 2 Alolr} Uxl g 5 g,

28) 72]1} Chang(2007: 18)o14 188 ZAP} A%et "Bt (LHL)} ‘*}%%’(LHH)Q daL
olAe Axte] Audo] o &2 Zloz Lpehdrt

o
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e
2

71€ AFEY Chang(2007)9] A7} 9 Aol = EOlbﬂt &47] ot
Bolro] Avte] 9% 3thd, Chang(2007: 15-16)°14 =53 5
del Zpo]7k 917] Wi & 9lvh. Chang(2007: 15—16)01]*1 uhe] 55 dlo
H LMelE ofF 2ol HudS9l A 270 (che], vighek vj&2l A 27 (4%
U=)7F e, LHAlE ofF AFo]l #adE A 270(akE, dul)eb whEks
Zlo] IH(AFeE) Stk o] FAINE Hlastl i F249] So7F ¥ H& 7hsAe] §
A, ‘A, ebll, d@'e] ARETIgos AFSA TIHATE o] F F "oE
U= LHFS] &%0]7F o #obAe Aot

olF A5 x| whE LHO AdS A st =2 ststd v} )

2
dlo

7

i

f

jlﬂ

rir rz

o

Ir

N

350Hz
300Hz
250Hz . MMy y:

(5] e - _v s

il i 779 371H277 oor
200Hz ” |z .

198 17H ;
150Hz N
+ i

100z ¢! v & el :

<Y 4> o]F Ao wE LHY &% 34

ARoz FAE 4L ofF AFol HudE - B9ES(H), B9ds - HakE
(B3 7ol Sl ()2 Hl5]), 28 Hd(—--) o2 FAE A
AL npZe(A), wpgor 14 HH(—- - )08 TAH AL AL AETY
(@)l ofF Ago] HAEE - BIHEE(H), Hl5(HDE Ry ofF A5l
Ag - m2E(A), Be - ATHES()Y W Al FEol7 o £2 Aol &
g ot}
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312, o A =4

A A& Aolo] wek AHAAA AFALAL e e g woth

O i A s AR AR
(AA) (AA)
& 42% 67%
Bd& 49% 75%
IS 38% 63%
A A+ 43% 68%

<E 6> LH o2 A% 2700 2 4% 2 A8 97

ol #Fgo] §lE LHe A Aol 42% fAolA F5ste] 67% XA 3
e AFE o &AFgo] IS Aol AA ol 38%elA st
63%A shstct. mpA o of Apgo] HoASQl Agels HA Hel
o] 75% XA s7ksttt. o] Aol wEW ofw 2} LH91
oA AR fA FEgS v, ofd Apge] FHA

1 A99 o 4s 9 apae] o2t &
o

LSzl AR AR

do de
rlo

e

T,

iy, ‘17‘ OH rU
%2
2,
ful

rot
i)
2
e
2L
dlo

NI\

A

LH BENF B 7A) 7 o .
qF AL 23 | ALLENRS | Aganae | reed® | ARl
& 0.21 0.33 0.30 0.50
P& 0.20 0.31 0.22 0.41
IHAE 0.20 0.33 0.34 0.53

<3 7> LH 23 AAEH s 3 Azl 27l ARt

29) o} AFgo WE AL&AIAES] Alo] het A BA ZAubt ofejet 2k,
ANOVA: F(2, 243)=37.16, p<0.05
sAXIRE ) gl]o] oist Aubs obefet 2t
ANOVA: F(2, 252)=108.961, p<0.05
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9 Fe AFAXTH LIS AlFsta AR 7A 2™ ARE, wEkE A
}
Hof Fuf ‘_’—l

GBS Asn 452 s ek 29 Age wd A 2as) Al
dek. % ol Ag 2 3
A fEN e Ao AA Aol AY Azt o oo A 2 wiEe] oy
e o ol fol Al HlEE Zolut.

W82 Azala Fool 7 de AgA A7kl Zeu WA AoldAel 9%

g2 UebdlS o oAbzt o Aad, A Aok #e vhsAde A & 5 S

S
T 28 1x2e 10% QoA 127F A ek Hl&2 10%°]aL 5% QA 12+
20%0Itk. <3 7>°lM ofF Aol WA A Al2ede dojg Byl gE
ol skl gal, ol ubel WA Aok euE} 1 A ool Abgo] W&l

Aol dsAAgel AA Dol /b Hgel ekt e, de A28 2
o= Qs WA Aol7k #7] Moz WAAL ofF Agol FY A4S
Aelol el g% 2 el 4 olE A® olst & AelolM wEd A
2g 4+ g

T ox
ot A& HEEE 2HERIY For 1 dojg AT = AT,
=& ol wEe] Mol ArE Solal gl ol# et AlthE o Astal wael H
w9 EhE Bule ARAAE QA Aol= AARTY, AT 4 8l o A
o Aol7k QAN o= A& Ho7} RHAXNA Fa7 AZEE = A
A

oAl At sl o] Al Ene dEE A 2%k
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LH o2 A& =4 &5 A 23 (Hz) 87 A1 24 (He)
g A ABA Ht 206.36 236.25
i A ARA H 99.32 112.91
N o’d ARA Bt 210.80 236.28
e s A ABA et 102.15 115.34
i= e} o . .
o oA AEA it 203.92 236.31
T B A -
WA AR} 99.02 114.68
<E 8> LH o2 A& 2400 W 4% 9 sAae] gxol
EE W o A% 27e] mE SEole) Aol YehlA gtk Qs o
T ARG 2Ae LHS) AP0l glo) ojd Woewn JFS A gt 20

3.2. HL

321 oAF A= =4

71l o A x7ol Weh HLe) A FE FAT & Ak o}

[e]
ol ARAZE EERE HLO ofF A5 2 wE Aol

30) o2 AFSol W AMAAIAPEO] giolol] oigh Zube ofefet 2t
@ o
ANOVA: F(2, 125)=1.154, p>0.05
OREE
ANOVA: F(2, 115)=0.527, p>0.05
sk7AIAPE 0] S olo] tigt Aubs ofelet et
@ ol
ANOVA: F(2, 130)=0, p>0.05
OREE
ANOVA: F(2, 119)=0.214, p>0.05
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A
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e gl AuAel Ade] AdRrh: omelA] And A (peak delay) 5O
§ol2 BEm gk o] AN T wolW theat 2k,

umn'.l il . 1

g
“‘\;,' : } i ’\\\ “w!m“‘ _.-”’..- " ﬂa & dai
mu . mmmﬂth | Mm L
O H o H ‘ g‘ H ‘ o |

<29 7> HL ‘vjuf’ o] spigA| 24 <29 7'> HL ‘o) Hay A4

o~

9o aHEA EREE FAE o] shAAFAlolY <¥ T>eM = Alle
o] ZoA FEol Haol yeuar sro] AlFtEE e B 4 ok v
<ag 7> A= A2eE 2490 ‘v’ FBAA Sxol AP AR o]
uvebdth HLS H7F Allgdel dckar shAgk A A a
W A2EEAA YERE Alolth o FAl Hay Ad dide] do
A3 HLZ 9vd Agx HLE <12 ¥t}

Xu(1999)¢} Xu and Wang(2001)o] ¢3td A% olo] A5 w3lslaral s
%i—'iol &3 (pitch target)E 7FAaL At Lolepd 3aprt sk Bre] vl o

28, HetA 3 HEe 28 & #spstux & Aolv, 1dd Hste
Tt & w A Ao r dste] HuH Ado] dojd F
Xu(1999: 1881)A+= FFx20 R dE &, RS A5 AA7 &
woll 3lF Sdo] B w7k 5ol o]FoA L Sxold T 4%
A2 Ao yetA frksh vk RLI} o] Lo] $ast= $H o]
O2E R 540N B5S BF whAaL L §4o] A&stAnta} w2 a8

of &t} Iy Ass vk el A& Aol Azte] i %

uZi
(o]

¢
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r {

b

ol M
2ot 2
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i
W,

31) Xu(2001: 322)ollA+=

0] Fao] FIsts =2 g 29 AIFoA AAEL
20l g2 o 1 = G

i)

H1 glo
mi
L
u)

=]

ol

R
)
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L S4delA JepuA k= Aol
A Al dAdoleta A e A
g 212 oY%tk Nolan and Farrar(1999: 964)° 4= HaL
o zpol7b Yh&& HALsGIThs2) oW XY A= ofAE F4

e g A9 Alrse 184 gvs e And A9 4

L/\l__

k1
¥
=
ox,
BN
o%

JAAH7] Wi g FdolA dss 7&566}71 913t ﬂﬂ%ﬁ A o] doj

0111]—51 y_oh;]._
Bradley(2012)el A& 4% Qo] A5 o] AAET Sxol7t Wlehe W

g 7171 o Wzt

Z A7Z+aH Nolan and Farrar(1999)2] ZA3p7t Az 9109 7§%oﬂ£ Aed 7}
3 3

133 Lee and Jongman(2015)°ﬂ/\1}— G oA 200 SAE(HA 2

60t A= (3 66.44) T L ﬂﬂﬁ A A4S Bdva siglon, o
A(2016)0l A= 20t Zuke] e Wl pabsdlAs Hud A ddol A=
ofdel Azt M= vepdthal aqink ol A | At Afol7t vk A HEgk Hard
A @]l AeAQl @de] obd F vk 2 2 F
Aol Haad Ad die] dojue= AdS Totet ]
o doju= S o AAE Fetste do] HxE Fal Ak 3§ o] Aol
= Hao] ofye}t sAAHE Bl JloBR SIAAAHE VFoR, A
ol Algdol obd A2gdoM vehhe Agolle A Are] Aot o

o= o] @] thojzi}.

o

—

=4 otdf %S %3}04 =l 9l‘jr. HL X}E 3327H Rl A SRS BlE
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HL o|F A& =4 RS A A3
BHEE - JHgE S 24% 46%
H & 15% 45%
=R s 26% 43%
e AERES 15% 36%
AA B 18% 42%

<E 9> HL 45A 443 42449 94

<® 9> FHAAe WAl ojde] Lol(o: ‘mrk'e] “welA ‘AN WA
WoDE 10002 T F5A A ot gAF=AT Z4E gholeh, A2
e oAz A odel 2ol 10007 FUS ue] AR 9ol
A HEe ww HLS QA Dolel 18% AANA A5e Azaln 429 Aol

=
24%, 26%°1X s AAshs tE F AFRu dsAlAio] ¥ dFd AAE

% 2 % ks

oM &
_‘_T;

AHgol %

=
oo
1o
oo
it
(@]
N
w2
v
)
v
)
7o)
rr
)
b
)
2

34) A12 ofF AFgo] g - HERAIY ol BA AFA AAY ALY Ay g
wol7h & UELA] ofoh HAARES ST & gl 2ol Axl gk of7lo] 3ol
ELA] ofe A9 Hrt. o2/ ol Abgol A& - JRuE L HL AI2 947} F 397}
of mRAAT FAARES eols & gt

3t .
35) AR HRlo] High S84 24 Zats offet At
ANOVA: F(3, 163)=10.713, p<0.05



SR d A% AR HRE AR e A A0
SR G AFE AAY HLE SN Fel AdHE P95k ok A5} qlnk,

9 FelNE HFA L] ALGHe] AREA, o] AAT] A2 AAA
ARAEAT FAT £ . A KA AT ALl B Az I3

Ax gl oHAAE HAF 5 ek,

HL o5 & 232 A15A (A AX) A2&A(X40)
BoE s - FoE 20 46
H| & 44 57
A - npEE 64 7
BE - AEREE 73 21
A 201/332 131/332

<3 10> HL 33N 2 A

r2
_>|4_,
kil
4

<E 10>& HLY 34A4H0] ALSHelA tehhs £ 7155 A28e

A e Bl A5E ofF Ag 2 uel 7474 TR Aotk ofF A4

o] WA g - BAALA A4S 2007 Al

= Aze AN A% AT AQH, ol ALEAAA B3] Aol 207
F 1870 F gel ARAAA e Aem of AnA F @e a4

S A8 ®olA RATHD o] F AAFIW ofF Ago] FAAE - AAELY
o

1:110
J.4
=2
2
ol
ol
M oX
rulo 1:
—Qi
ol
Ol
=
=
=2
B
N
(@)
=

o= shdol tAlZ A2EdelM Alztdvar & 5= Slvk ofF Aol Hled wol
SHdA ZFe] A= oSo] 57 W 442 MSd HolAwk Ads= AE7F Al

Aeuc o B

W o) Aol A& - vhEEol ALt g - ARG W drkre AnE
e

of AlEHAN hF& AP 7 A5 Feto] T 165709 £ 5 1377471
gt AzgEel A ol AlEE A 2870t ofF AL 212 HLY

36) SH7AIAPEO] ¢IRlo] chat £ BA Ak ofefet 2t
ANOVA: F(3, 328)=24.401, p< O 05

ArS A7 (Scheffe) A3b: Hntd S - b g=v| =45 - 1P
37) oA st @, UA 5t goa Au l o2 432 ofyr
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g, ofF Ao Hs
MSQ W A Al Addso] A2 EtE do] BaL ofF Ao

q
29 W A JERALY W AL AN SdeE do] Bk

o
dlo
o,
&
il
dlo
e
- =2
N O

R
AT o AL AL ARAAA PAT o= Sl gAY B
do] gtk ofg} FeA = 7zt 4 ol A9 FAIRAS] fAE ST = Sl
HL oF A& =4 A1&A (A EX) A2&H(A40)
Bd s - FRE S 91% 14%
=3 93% 12%
Hg - uES 86% 13%
BE-AERES 87% 11%
it 88% 13%

<3 11> HL =4 W s34 914

ol
o

ALSAAN AL S A 2010 BF AL $4e A dshe),
FHoZ ALSA] LR 88% AAo] SHFA L] BT A o] A
wo] A2gdlA S ot AR 13UHs BAH R A2gEe] 2Nt 13%
7ol SA A o] ATk AL AN I A F G 10 A2E G
A ae Afen deA 1307 AmE BE 0% A4LdA a4e Ades A

o2 FAHA.

F_&

ALEAAN 7ol AAHE AR F ofF Aol Ml S ofF Ago] 4
o uhRE, A AETRALA Agurt 27 0 FxA 7o) A0 5
3 o%F Agol A% -k S ofF 429 Aot it Atk A2 Y7
W, ALRE YA s B8 9Fd 92T Aee] AaHThaD

38) 7t 700 Wet AR gL vlasE 2= ok sl Aol Ay Aw, AAH L )
A4S - 4ENAS>YMAS - YL g-u1go 42 &}
A2

ol A2dch. A2ed 240 Al2go] ZAd 7t Al st

o a

39) ol A-go] ulgQl
AR 0] SRRt
40) ANOVA: F(3, 197)=6.629, p<0. 05
AFE(Schefie) 2u: BTAS - =S, Bride - BT L-AS 0l
RENERS
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TR A AQIA ARAAN ATE AR AREE AT A8
1 o}

=z

‘;

e

T A
e
-

= = = =
ik ahol dnhy Bol AdE=A 2 Akl %= MAA Ses € 5 Uk
ohl ¥ 4% % APAAHY Foeot ofF A4S 219 BAZ ne] Fut

HL 95 A& 24 25 A1 34 (He) 517 A 24 (Hz)
oA ABA Ho 230.15 242.85
sde . Huge
B - B E L 123.71 116.50
H2 34 ARA B 217.33 242.69
i A AR g 106.91 116.30
S| oz B
Ao . ae j; FEE) Al 272.70 2§5.86
AR Bt 164.90(171) 134.56
W ARA B 260.35 284.81
Ae - AEGEL Sl AR R
GA ARz G 119.31 133.74

<3 12> HL ofF A5 23 wE 4 % A9 &%l

<E 12> 2¥ LHS} PRI ofF 4go] F5dg - gotagolt v &
W, 23 o Ago] Ag Aol 3 %

ohan) Azel A FEARRD AFAAR Szt FA Auct o

dlo
o,
S
k=)
jiea
dlo
e
=)
o
o
O
©
o St

41) A2 S2 7IE&o2 ole Holle 86%(8), 92%(Hl), 70%(4), 85%(7d) YA
o] Fol=t, olidd= ofF K}%Ol A - 0ESY dof 7 sHHAIAAE o]
o 22y AllE2 S-S 7IECR oS fET AISALZ 7IE2R sIge O 7*01 £
= &S M7Hste | SRS ;;}oﬂjr §oo] 7Zo|= oju AL s AL
gt 7‘0101]*1 SHIAIAE 2 HAIAZISE 225 7hssitt. ol2igh o]f 2 H

< solste ot AlRgo] ofye} A|1SEE J|FEOR st o] Btk

42) ANOVA: F(3, 127)=1.352, p>0.05

43) o]& AIZo] TE AASAIAAEY &=olo Uit §

T‘D

A =
i SARPES BelE 4 9y ALRY} shuoln
g - QRNEg ARE BA| Gobd 54 AP 2uA A
ANOVA: F(3, 108)=45.234, p<0.05
AFF747%(Scheffe) AT PRS- Pupag-u]S,
gl e sl AmEel 2ol et £ 2
© of
ANOVA: F(3, 166)=77.739, p<0.05
AFF 77 (Scheffe) Ak FUAS - PUAS-HS, AL - 017G - HRUAS
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A2 e Sole wEF AFY Al1gEe Solel Byoe] At IAES
HLE @stsl7] flste] et ALd7bA Sxol& 7 Ak s, w3l A&
o Fxol7F vl A YA AlZE A STleEoF & Fol ¥ AA= Foltt. o]
AEA ] Aol o] AR Aol fush dFere] Aol RolAwW %
Aztel A1g Rolth FASY olF A& 24 HLe| Sxold] 9% % & 9
1, ol Ago]l Watd g - GohEe, e del el Aol Adso] A28
oA YehE do] @il ofF AFo] Ag - vy, Ae - ATHESY dolle
A2 A 7S st dol o Bt

AFA B o AL 26l nhE HLY AAe obd) 193} k.

350Hz

300Hz 284 81Hz

"""" !'-.
250Hz | 2603502 A v
A I\.\-
. 219 5 [ =,
200Hz 230 15Hz 242 §5Hz S
150Hz I
~74
o
Ci V1 C2 V2(+C3
100Hz (+C3) =
<% 8> offF gl mE HLe &3 =4
= e A5 A2 (He)
HL o7 A& =4 AR A9 X SAAAY AL 0
o a0 o4 AR A Bt 238.63 (771) 227.19 (207])
S - YRS T ARA Bt = 123.70 (1071)
s oA AWA Ht 226.75 (207) 210.84 (297))
> R ERER 108.63 (127)) 106.00 (237})
P o’d ARA B 277.32_(571) 249.6 (171)
i A A RA 164.90 (17) -
o . MEmels ol’d AXA B 261.16 (2871) 248.95 (271)
A% - HEHad ] ARA ATt 113.84 (57 126.16 (4/)
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1.658, p>0.05
29.427, p<0.05

46) ANOVA: F(2, 164)

47) ANOVA: F(2, 329)
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33.1L ofF A =4

7)o = o] % Apg x7d wel HHO A3 9 2l
gl ARAZE dEe HHO ofF #2hg 27e wE Aol

48) @ o1 H5ARE S0l
ANOVA: F(2, 109)=0.262, p>0.05

® 94 AR 250l
ANOVA: F(2, 52)=1.573, p>0.05

® oy A SOl
ANOVA: F(2, 167)=0.051, p>0.05

@ 34 SPNRR %0l
ANOVA: F(2, 159)=0.448, p>0.05
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61%, 60%).53) HHO| 3}74& BF A2g&dd A ANZE =y, 4 U AA3E 9=
obgl <3 19> &1 4= k. HHY A9 giFo] A2EgolA s A%

AT AT ALRE 3] IF AR o] ARAE U8 Son2 Ay

Axlo]l ol AFol Ae AES; A2E S v AR WE GFofxin.

Ca 3% A2 Ve 3% A2
HH oF A& =22

XRS5 (A2&4) EES (A2e4)

g - BHEE 11 27% 44 34%

H] & 4 23% 48 34%

= - rhEE 20 19% 29 28%

= AERES 19 21% 20 30%

AA 54/195 21% 141/195 32%

<3 18> HH AI2&4 Wl shdAI=3 914

<# 18>% wW A S FUD o = HH A5 F 1957 5 5470= Al

2589 2AAA S AFstL UHA 14170 A2R oA sHE AlERIT
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A2gAasl 2400 e Aeks 547l F 397 AR oF Age] A v
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- AERE S A7 FEREY <E 16>0] 9std ofF Ago
=91 A sAAIAA ] 529 HlaA o 91x]3tal 9
w4 delMe o AR HA gE Boks wele vE £33 Abolvt u,\‘“/‘r.55>
a9 <i 18>0 FE 5 BWU T AFdA S A ot 1971=

53) ANOVA: F(3, 191)=18.801, p<0.05
A} 5247 (Scheffe) Ak WAL - BUALG-H] S-4 - OIS
54) MI2878 AAlA St 49 RE ACIH ALRS 47} Al obd B WEe 4
PR ok
55) ANOVA: F(3, 137)=5.653, p<0.05
2747 (Scheffe) At FAS - PupLg-0]3=3 S - YRULS, A - 0PG4S -
HeEe
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0.278, p>0.05

ANOVA: F(2, 99)

ANOVA: F(2, 90)=0.02, p>0.05
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Abstract

An Acoustic Phonetic Study of Tones

in Busan Korean

Bae Yoonjeong
Department of Korean Language and Literature

The Graduate School

Seoul National University

This study examines the tones of Busan Korean acoustically. There are two
major tasks in this study. One is to identify the allotones of the LH, HL, and
HH of the Busan Korean in various segmental and tonal environments, and the
other is to identify phonetic features that play a role in distinguishing LH, HL,
and HH. It is a task to find out at what point the tones are distinguished.

In this study, the data of 8 informants in their 20s and 30s in Busan were
analyzed with Praat. The segmentation environment of investigative words is
divided into four groups: lenis stop and lenis affricate, nasal, aspirat and
fricative, fortis and glottal stop. Regarding tonal environments, single, L
preceded, H preceded, L followed, LL followed, H followed, HL followed, etc.
were dealt with. The data were analyzed in terms of the pitch and the location
of the starting point of rising and falling of pitch.

As a result, it was confirmed that the initial consonant environment and tonal

environment affect the realization of LH, HL, and HH. The initial consonant
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affects both the position and pitch of the rising and falling starting points of
LH, HL, and HH. LH is greatly affected by the position of the rising starting
point and the position of the falling starting point of HL and HH. In particular,
in the case of HL, when the initial consonants are lenis stop and lenis affricate,
or nasal, the falling start is delayed, so there are many data where the starting
point of the rising is found in the second syllable. In addition, when the initial
consonants are aspirate, fricative, fortis and glottal stop, the overall pitch of all
three tones LH, HL, and HH appears higher than when the consonants are lenis
stop and lenis affricate, or nasal.

The tonal environment also affects both the pitch and the location of the
rising and falling starting points of the three tones. It is confirmed in all three
tones that the falling starting point appears later when there is followed tone.
If the segmental environment determines whether or not to delay the falling
start, the tonal environment determines the degree of delay. When L 1is
followed, the tonal pitch is higher than that of the single type. Through this,
the difference in pitch between LH(H) and LH(L), which are called LM and
MH in previous studies, is interpreted as a variation caused by the tonal
environment.

LH, HL, and HH show differences in both the location and pitch of the rising
and falling starting points. The positions of the starting point of rising and
starting point of falling appear further forward in the order of HL>HH>LH.
The pitches of the rising starting point and the falling starting point are higher
in the order of HL>HH>LH. On the other hand, the feature that plays the
biggest role in distinguishing the three tones is the location of the starting
point of falling. By checking the location of the falling starting point and initial
consonant conditions, it was concluded that the three tones of LH, HL, and HH
can be specified to some extent even without auditory intuition for the tones of

the Busan Korean. In addition, how FL, RL, and LF tones are realized, and how
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they differ from LH, HL, and HH were briefly discussed.

This study 1is significant in that it reported the effects of segmental
consonants and tonal environments on the realization of tones by confirming
various aspects of tonal variation that have not been addressed in previous
studies, and is significant not only in identifying the phonetic characteristics
that play a role in the discrimination of the three tones, but also in that it
allows to specify the tones to some extent by checking the data even without
auditory intuition. The results of this study can be used to provide phonetic
grounds for the discussion of tonal phonology, such as the setting of tonal

patterns and explaining changes in tones.

keywords @ Busan Korean, Tone, Acoustic phonetics, Pitch, Phonetic variant,
Phonetic characteristics
Student Number : 2017—-34697
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