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The phonetic features of breathy voice and creaky voice:
Consideration of application to lax, aspirated, and tense consonants in Seoul Korean

HAN Heesun

Abstract This study examines the validity of classifying lax, aspirated, and tense consonants as creaky voice or
breathy voice. The difference in dB between the first and the second harmonic (H1-H2) has attracted attention as a
substantial measure for distinguishing between breathy voice and creaky voice. In previous studies, the measurement has
only been employed for the vowel onset and mid point. Han (2013) showed that not only the vowel onset but the entire
vowel serves as an important cue in the perceptual judgment of lax, aspirated, and tense consonants. Therefore, this
study measured H1-H2 (in dB) at intervals of 10 ms for the entire vowels in Seoul Korean following lax, aspirated, and
tense consonants (/ta/, /{"a/, /ta/, /tsa/, /ts"a/, /ts°al, /sal, /5°a)).

The results of acoustic analysis found that it is possible to classify the tense consonants as creaky voice
and the lax and aspirated consonants as breathy voice, as H2 is stronger than H1 in the vowel onset portion for the
tense consonants. However, from that point on, H2 is stronger than H1 regardless of the consonant type, where there
is no difference between consonants. Thus, it cannot distinguish between the creaky voice and breathy voice.
Furthermore, besides the phonetic features of H1-H2, there is ambiguity in the definition of creaky voice, and some
phonetic features of the tense consonant do not match with creaky voice. Thus, it is not appropriate to conduct the
phonetic interpretation of the lax, aspirated, and tense consonants in Korean using the concept of breathy voice and

creaky voice.

Key words: Korean, lax, aspirated, tense, breathy voice, creaky voice

. MIEOERLEMN
Ladefoged (1971)iZ, %%@5%%@&%1/ v (glottal stricture) (ZFEDWT, P OIREIOA M & BiROfiE
AWVE BINZ 237 (phonation) OEWVNZIEH L, THORINIAF LR, K& EKICRE SN
VMO FRB DT S IFET D 2 L R LT~ 20k 9 RFEOEWNIE R LTFEIE, FNLIEcs
B 53, Ladefoged 1TFEARIZHIZ 0, HFIZET 52 < O EHFE L TRV (Ladefoged 1964, 1971, 1973,
1983, 2003, Gordon and Ladefoged 2001 %), {£H T 2MlfEnid 5 LEx b,



W ORFZ2Tdr % Ladefoged (1971)Tlk, 354 9 DD X A 7V I23F T AN, I (Gordon and
Ladefoged 2001) 5 DIZHi/NLK 1 O X HITHREL T 5,

Mostopen » most closed

Phonation type Voiceless Breathy Modal Creaky Glottal closure
Figure 1. Continuum of phonation types (after Ladefoged 1971).

K1 HEDAA 7 (Gordon and Ladefoged 2001:p. 384)

ZDSEPECH L, “breathy voice”, “creaky voice” PDIEFEITHOVNTIL, Ladefoged (1971:p.8)IC k5 &,
murmur O HFEEADOHIZ “breathy voice” & 5 M L TE Y, murmur & “breathy voice” & [Fl—DHD & L
TH>TW% (murmur : “Breathy voice™- arytenoids apart, ligamental vocal cords vibrating) ¥, IPA M0
HiRnE () OFHEZEELTWD,  “creaky voice” 2OV TCld, laryngealization O HFEDFREADH T
S MK LTHY, laryngealization & “creaky voice” % [Fl—®D H D & L TH - Tu 5 (laryngealization : “Creaky
voice™- arytenoids tightly together, but a small length of the ligamental vocal cords vibrating)”, IPA MZEF0IEE L
A ([ OERZRERELTWD,

Ladefoged (%, #[EREY VIV HEOEFFEHIEICEN TS, F & WO TED LREEAD IS, M,
BEEOSEERAR D (Ladefoged 1971, Ladefoged 1983, Cho et al. 2002 45), Ladefoged (1971)Cl, -
Hx “laxvoice” & LT, HH LIRE% “tense voice” & L CH¥A L, Ladefoged (1983)Tld, &% “creaky
voice” & LT~ T\ %, ZD%, 53 FHH L LTSN LT Choetal. (2002) Tl, IEFIZOWTIINER &
[RIERIZ “creaky voice”& LT, & LIME ZH72I1Z “breathy voice”& L THHL TW5, ZOWFETIL,
FEIT ORER AR LR OENEZ BT T D,

ABFFETIE, “breathy voice”, “creaky voice” DML Z AT L, Zh b ORGAIZRHEEN BRI ED LD
IR EENIRE AR O b DOEFETNCOWTHRFT L7 BT, BE LW IO TLREZ Y - MG - BEICEAT
DI ED LD BREEND DNTONVWTOBEEITR I,

2. FEATHAR
2.1 “breathy voice” , “creaky voice” MEFFMERLTE - HE - REDTFFMFHLEOLEK
AR T, Ladefoged (1983, 2003), Gorden and Ladefoged (2001), Johnson (2003)? 4 D@ L&Y _EIF,
% 5DEF 9 “modal voice”, “breathy voice”, “creaky voice” & 17y, E I ED K 5 BN &H B>
WTHRETL, ZILDDHEBEO X A 7T OEEIRHEDSHERE Y vV S OFBHOYE - WME - IREOFD
BRFHRHEE EO XD RRIFD B 5N DN THETT 5,

1) voiceless, breathy voice, murmur, lax voice, voice, tense voice, creaky voice, creak, glottal stop @ 9 DDEFEAHEE L7z, voiceless
DA FRWOIRIEZ, glottal stop 23 AS B E o7 RHEZ R T L S,

2) creaky &9 HEEIE Catford (196402391 THU M- & S5, Stevens (1999) Tl creaky voice % pressed voice & VY9 FHEET
F£LTQND,

3) Ladefoged (2003) C#,, breathy voice {%& AFED murmur voice T D LB~ TU 5,

4) Ladefoged (2003) T, creaky voice % laryngealization & [F] 0L TH 5D Lk ~TW 5, creaky voice 1. A FABASHE?] & L
THENDZ ERHDHEND,



modal voice, breathy voice, creaky voice (2T, Ladefoged (2003)iFM L W Z< DHEE ZH > T\ 5,
PUF T, ZEARRIIZ Ladefoged (2003)DWNA & HMZak~Tu <, Ladefoged (1983, 2003), Gorden and
Ladefoged (2001)i%, A3 =2J57Z(Jalapa Mazatec), Newar, Montana Salish 2> 5% 572 & ka2 &2,
Johnson (2003) CIFHEARNC ARG T OT — X & O T ZIT 72572,

2.1.1 £EPHRE
(1) BEBEOERORIBRICE T ASEMDEAL HFE
Ladefoged (2003), Johnson (2003)(%, ##ftRkE DD BHLARFZI51T 2 F DR U 531X, modal voice
[ZEE, breathy voice TiX L W iE<, creaky voice Tl LV BWE#RE L TWD, —7F, FEEREICOWNT
1L, FETIIRAICHEMBEAC 20, BE E¥E CIRaIIFMBEA T '52]%%6 (Kagaya 1971, 1974), =
91T, FFIL “breathy voice”|ZUTV WERE 2, JREIE “creaky voice”|ZITV VAR A FF D, Cho et al. (2002)
DRRE—FT 2705, W _E?J LTl “creaky voice”|ZiTV MR A7~ L, “breathy voice” & L CT# 7= Cho
etal. (2002)D FAR L 135702 D,
(2) BB EDOERKICE T AFFORADKRELLL S FFAOKRES
“modal voice” ClZ, 2B FEH &AL 5 H#F'Eﬁ & ORFHHIIFIZIEF%E TH 5, “breathy voice” T,
“modal voice” & V) T ZEN TV DRI <, 1ZIEBIV TV D, FPIOIEIE “modal voice” LV K& <
Faﬁb YCWBT2, &lia <@ L7Rn %%%Eﬁkﬁ"é (Ladefoged 2003, Johnson 2003), A7 fm s
(ZIT P PR 5 2381 D LWy (Johnson 2003) . REIEIRE T, & IE I ATV LBAV VIR
"C?g%@ﬂ?@ﬁ)ﬁ@bﬂ BRI B D RE DR IS W TEEE MBI D &V O #H
ERHY  (Kagaya 1974 55), V- LIEIE “breathy voice” | ZUT\ WA & #4, —77, “creaky voice”lZ,
“modal voice” £V FEHNZENTWDHIRFAE L, 1ZIEMA L 6N TWREECHEEIREIN T2 biLd
(Ladefoged 2003, Johnson 2003), Z AU, Kiia<i@T 2 L 2[<7mDTHD (Ladefoged 2003), 7
FHOBEIZEI L TlE, IBEIE “creaky voice | 2TV MAERK A FfD,
ZD XD, LWL “breathy voice | TITV RS %, IR IT “creaky voice |ZUTV MRS A, Cho
etal. (2002)D R AR & —Ed 5,

2.1.2 [IRDELREDS S
(1) FEREBEEOERBEICE TE2RRD

“breathy voice” Cl¥, “modal voice” kY ?iiﬁiﬂ# IZBWTHRER DB LU, “creaky voice” Tl
“modal voice” £ ¥ F-EAERRHI BN TR D&V 720y (Ladefoged 2003, Johnson 2003), —77, HHIERE
DWF « P - IR T FEROAEMIFC THE > 15 >RE | QIR THFROEDZ < (Choetal. 2002),
&1 “breathy voice” & U ) P& %, 21T “creaky voice” & W ) Pk A FF> = & A3 L, Cho etal. (2002)
LB %,

FHEICETDRHEBICONWTEL, BERHE L FELOVRROELRZ NV O HENRH Y (Kim
1965), IEHITHBET DRSS LS OEA L VRV (#2013), Kim (1965)iF, EEOREHOR
ﬁ@%ﬂowf,§<@ﬁﬁ%ﬁbfﬁﬁ®ﬁﬁbtﬁﬁ%$ébﬁék@&ﬁ%bfwéo;wiﬁ
2, TEICERETD2RFICBT 2RO REICBE LT, #% TlE Choetal. (2002)0 RAE L —F L2,



(2) FEDOHHERICH TS OBNDIES

“breathy voice” CIL, “modal voice” X ¥ FHARMHIIIT D AENOIETIAMENAS,  “creaky voice” T
I%,  “modal voice” L V) FEARKFETIIT 5 OPENDHES A3 EV (Ladefoged 2003), —77, HEEREDOV-E
%, WE kﬁﬁiDDEWT@Fﬁ#ﬁw(&mwﬁ%~JD£9L, ZE 1L “breathy voice” | ZUTV M
Z, WE LIREIE “creaky voice | TV WERS A FFO, i LIRS IZEI LTI, Cho et al. (2002)D RfiE & —E
T ORI EICEL TE—E L7,

2.1.3 BEZMRET
(1) KR

“breathy voice” DIEHZIZ-OUNT, Johnson (2003)i%, “breathy voice” D JEHIA IE5LK (TR TH D Z &
IZ¥EH LTV 5, Ladefoged (2003) T b [FIEROBESE RITB~ SN THD OO, IEBIREE R D
5 & L, “breathy voice” DI DOILRICBAREZRMER 23 72N 2 & 2R LT\ D, “creaky voice” TlE,
DOEMIMOEZITEGDEXRE LSS, “modal voice” TIXZD L H RIEHHOXHFIX RV EWND
(Ladefoged 2003), Gordon and Ladefoged (2001) T, “creaky voice” DI DVNTIE, “modal voice” &
DIRIES NS EN S,

FEEREOFR « WH - IREONIZEICINT, BIEOREINE, ZORE LOBIEOF AR S &
IR G ORFENE, EROKSERY B47-5700, UL, EXEOBESER CIIRE ICHRT /8T
SO RBHOR SITEb2& (3 i&h&%%ﬂ&#okoik,é-kMa%%*;ék REE B
BERECOWPIE OIRIESEE IR THE LIREDREWVERESNTEY, IBEIX “creaky voice” & 1%
Bk DA R B D,
2)F0

“breathy voice” ClZ FO (ZRZEE /I THIEBLT 523, “modal voice” & “creaky voice” | TZEERI7R FO 23 HAER
95 L9 (Ladefoged 2003), 3%, ¥, HEFITHOWTE, FO ORZEMICEIT 28 1370<, BEE
oBlg: (#2013, & (FIRIF) 226 HE0 X9 el e s -7z,

FO O S22V T, Ladefoged (2003)i, “creaky voice” | I 3R AL A Z & T, Fad k<
PRE) L FO 23@\ N &R _Cu 573, Johnson (2003)1F, FEHFDERIED B A ORENN LIZL < 72572 FO
TN EIRRTE Y, “creaky voice”? FO [ZOWTIE—& L7= AEIVRR S TWRY, 20728, FO
ITREEREONAS, S, 1T “creaky voice” G E W O TR ARt T 5 Z LT TE RN, 2L, M
B EIREOFO 1T <, FEIHERNE WD G TIIEATHIE TR L T\ %  (Kagaya 1974, Cho et al. 2002,
i 2013 %), “breathy voice” @ FO (Z-2\V T, Gordon and Ladefoged (2001 )\ & 345 LT 5,

FO ORI OWTIE, “modal voice” | 2R TER AR L, “breathy voice” & “creaky voice™ | FH-2> F
BOELLNTHD VD, —77, MEREOWR, WE, RS FHER TOMMNRMEE OETH D
LoD, TER] 0L TFE) L5 A 51ZEOWHE FO O I3R80 b7 (@ FERI))
() BERIRICEITHRANY MILER

“modal voice” | X H 23N b AIRIZIREN T 572, AT ML OTRL X —([TERIIITHEY, “breathy
voice” TIX AT MO R NAF—(F55<, AT ha /T A EGRIEE LT F2 7% “modal voice™ T~

TP TS, AT MAOEBEREIRIC W TR X — DRI 2R LTz LRl LT



% (Ladefoged 2003), 72, Johnson (2003)i%, breathy voice I %, (KBNS EEREIZIED A~
"VORT —DJD R KL W S35 TH D & LTz, creaky voice (2D T, modal voice & breathy voice ™
IR DT R F—Th 5.,

ZOESRANY PO EEEILT 5725, Ladefoged (1983)1%, 5 1 f58 (BUF, HI LF9°5.)
&EENLL EOREBEFHIH TOZFNF =L O EAT/2> T D, € 2T, “breathy voice™ L HI O
TRV ML OFEFE IV RS, “creaky voice” CILRHIIIVMERITH Y, “modal voice”(FZ D HIH
FRETHD &9 R8I H LT 5, Gordon and Ladefoged (2001) i H1 & F1 & DT RALF—DEE
MiEt L, Ladefoged (1983)& [FIARDMHMAMBILE 417z &S LTV %, Gorden and Ladefoged (2001)&
Johnson (2003)i3, H1 & ZDMOfEE & D /3T —OFRIRIZEI IR A R E DT DHERRFIETH 5 Lk~
B,

ZDX 51T, “breathy voice” T HI NFNLL EDOEEF LY XA F—RRENE NI BIRIZTHONT,
Ladefoged (2003)i%, 75O U DMEDEN &, @EHR T D= VT —BRD§ 5720 ThH H L
BIL T3, Johnson (2003)i% “breathy voice™ | TS IERLIZIZITN 2D, AT R L DT /LF—7)58 HI
WCEFT DD THD EFH LTS, “creaky voice” X1 DA U AL =0, @ EE kD
TR —DEERE S, HI &85 215% (BLF, H2 EFd°5,) 1XEEF%E (Ladefoged 2003) 7>H2 @
FF RN R F—ZH> (Johnson 2003) &\ 9. “modal voicelZ-OU T3, Ladefoged (2003) Tl
“breathy voice™ & [AIARDME[A] (HI>H2), Johnson (2003) Tl “creaky voice™ & [FARkDM[A (HI<H2) TH %
EIRRTNEN, EBH 5 Y “modal voice” D M DIRIBOZITZUE ERE <72 <, “breathy voice”
& “creaky voice”DHIH] T 5 T—ET 5, Stevens (1977) T, FHAERHIISIT D PO L A8 & A
NI MOTFNF—DRREORT L ORI ZX 2 O LD IZEoR L, FM 2R L TREOTHZ
BERT HI1EE, AT PADTIAF =R LIC W E WS BSE L LT\,

A A A

/\, \_/V_, /\/

TIME

I AN

FREQUENCY, LOG SCALE
a b c

VOLUME
VELOCITY

Fig. 5. Sketches of glottal configurations (upper row), waveforms of glottal volume
velocity for one cycle of vibration (middle row), and spectrum of glottal pulse (bottom row)
for three adjustments of adduction or abduction: neutral position (a); spread arytenoid
cartilages (b), and constricted glottis (c). The arrows indicate the region of the waveform
where the abruptness of cessation of airflow influences the relative amount of speetral
energy at high frequencies.

K2 FEAOFREEEE AR FLEDORE (Stevens 1977:p. 273)



W - B - PEFIZOW T, Cho et al. (2002)78, H1 & H2 OIRIED 7T T35 > 05 > 135 DllE
TREL, FEFLWETIIHI O F—MEEZ), RE TIEZOWTH D LW IHFERE/ TN D,
EHIT, HI & F2 DXL F—DZOHE BTV, ZOfEHRIT HI A3 H2 OIRIEDZE L RO 27~ L,
g LI % “breathy voice” & LT, B % “creaky voice” & L T L T\ 5, 2.1.1.Th_7=Xk 9 g,
FH O T 2 I FE TR TS L RE (R (Kagaya 1974), ZOmRzEETHIE, FEZE
“breathy voice” & L C, £ &% “creaky voice” & L C/$A% 1T -7 Choetal. Q002) DIERITZHHUTELEZD
N2, WEICE L TIE, “breathy voice” | T WEBFHIFERITG LN b OO, AHAIZITILT LS
“breathy voice”|ZITV MBI X Tl o772, RN D,

2.2 KHEDRE

21 CIRARTZSEATIISED S, Cho et al. (2002)23 78 L 72 K 912, SF L HFE, & (T breathy voice”
IR (Ecreaky voice”|ZHALL T2 Z LIXTERWI EARENTZ, L LG, AL T, 2.1.THL
D EFTBERAD O B, AT TR LRI RS, EETHD LS 1213.0) &
BAAAITD AT bR ITHY, S, ME, JEE (T breathy voice & creaky voice DBEERAEIST 5
=L OIUMAEBF S, Choetal. (2002)DFERRTIL, HI-H2 & HI-F2 (X k2LE & ki ic s
WCREEBRIA A TS, WME, IRERICHMRZEDRH 70, BETEATIEEOEN/ NS,
EE CIXABADNRD bR h-oT-, 8 Q013 DFEBRFERTIE, T - MY - S0 mEHkiLR:
B IIRER Tl <, BERE ORI > TH LN L2 BENREDARE SBEET L LW IHFER
ZRLTWD, 2T, ZOFEFEDOBENPRERKRZE L TR ONDFHENE 5 NNTHER LEETT 5.

3 RERDFIR
3.1 HERE
PR REE Y VB E T30 RIBFE DB 1 4 TH D,
3.2 TAMEE

R, S, BEEEOZTNZIUCONT, FF - ME - IBEZEEICHOAATCIEERD 1 HHi
3 (), ', oal, ftsal, 18", fts°a, Jsal, I5°a) DFF 8 RARFEIRIGRE L, 8513, T2 NEE T v ¥ LR
FNZ LT 5 BT 7=, $kiEiE, MR\ T 44.1kHz, 16bit, U =7 PCM U CiTo 72, Gk L7=%
77 —# %, Praat(verd.3)& W Tl &1T-72,

3.3 RIEAE

Hl & H2 O3 ¥ — L, 750k 2 RS OGN DT R E CT% 10ms R THIE 21T 7,
RS OAREBTTO FO 23K, FNENORED A MLEAFE R LTHI & H2 DT 3L XF—%liE
L7z, X 1~8 12 5 [FIFEEEO-EHE(AB) &7~ T

5) BRI L TR EST L LTRbATO A4 (Choetal. 2002 %) LT & LT TV 53745 (Kagaya 1974
) BHDHD, AR TIEEORRZET, FHEZ LT D,
6) 1 (2013) CILFEIHDOEE « E - IBEIL, TEMEEHET % 4 B E CHFRLTYH, ZORINITEETH T,



4. #ER

75 7 OREENTIER S (ms) &, BT ALY MO L X —dB)xFET, Bl (@) IZHI O=*
NE—%, AL (O) ITH2 DT=RLX—%FET,

4.1 T

B BARAATIL, AT EBEE CIXHI A H2 KD = X —MEBATH D (HI>H2), I35 CIEACRHE,
Hl 28 H2 X 0 =L =389y (HI<H2), ZiuZ, Choetal (2002)& —EHT 25ERTHD, LovL,
ZOBEWIREFBIARICIEE - TRY, BE2EZEBLTALE, THREICEDLLT, VIt T
H H2 23 H1 K 0EBNC/2 D, REER T RISES <IN, ZODFEH TOZRAX—DZEINNE L e

Do
EERNTOFTE/ta/
40
35
30
gzs
20
15
10
0 10 20 30 40 50 60 70 8 90 100 110 120 130 140 150 160 170 180 190 200 210 220
(ms)
1 BREOFFIEHTIEBETOHN LHROTRILF—
EERNREOHME /tha/
40
35
30
gzs
20
15
10
0 10 20 30 40 S0 60 70 8 S0 100 110 120 130 140 150 160 170 180 190 200
{ms)
2 HHREOHBIERFETIBEOH ER2OIRILF—
WEBRRTORET /ta/
40
35
30
gzs
20
15
10

0 10 20 30 40 50 60 70 8 90 100 110 120 130 140 150 160 170 180 190 200 210
(ms)

3 BMAEORTIRETSIBENOH R OTRLF—



4.2 BiIEE
BERE & [FRRDIE RS R D AT,

BEEOFH /tsa/
40 -
35 -
30 -
gzs 1
20 -
15
10
0 10 20 30 40 50 60 70 8 90 100 110 120 130 140 150 160 170 180 190 200 210
(ms)
4 RIREOFFIEETIHBIOH ER2OTRILE—
BIEEOBE /tsha/
40 -
35 -
30 -
gzs 1
20 A
15 A
10
0 10 20 30 40 50 60 70 8 90 100 110 120 130 140 150 160 170 180 190
(ms)
5 MIZEOHEICEETIEEOH ER2OIRILF—
BEEDRT /ts'a/
40 -
35 -
30 -
gzs 1
20 -
15
10
0 10 20 30 40 50 60 70 8 90 100 110 120 130 140 150 160 170 180 190 200 210
(ms)
6 IZEORTICEETIBEOH ER2OIRILF—
4.3 EIRE

FEREE (sa)) | TAEAF - RERE OEF LIE L, BT ITRASE - B ORE & FROBERA R 5
7o REEBRIASTIE, FEESFITIHI A H2 LV =R AX—MEBTH D (HI>H2), S Tl H2
PSHI X0 =L =280 (HI<H2), ZAUd, Choetal. (2002) & —Ed 2R CTH D, REFBRLARHIT
LS OERTTIE, FE I TOBNER,




EETDOFERET/sa/

40 4
35 1
30 A

)

S5
20 1
15
10
0 10 20 30 40 50 60 70 8 90 100 110 120 130 140 150 160 170 180 190 200
(ms)
1 EEEOEETIEETIATOHN LR OTRILE—
EEEDRE/s/
40 -
35 -
30 -
gzs 1

20 1
15

10
0 10 20 30 40 50 60 70 8 90 100 110 120 130 140 150 160 170 180 190 200
(ms)

8 ERZORTICRETSIBEOH R OTRLF—

5. FLHLEBR

AHFZE Tl “breathy voice”, “creaky voice” D& &, FNH A BT 5 & S b EERFHME LT
AR MVOMERNTEREZ YT, 155 EWIOBEREZEE - Mg - REICEATLIZEICED RO RE
N HINTOY “C*ﬁﬁ’f%ﬁiﬁo 2o

BANS, SEATHISE CEMT 238/ OFEFAIC OV TRET L, REEEO S - M - 5 & “breathy voice”,
“creaky voice” DEFOEEEIIRFM & DXL E1T72 572, % ZTld, “breathy voice”, “creaky voice” DRFORFHH
PAFE S - BEORFORHEE B LW D03 72, Cho et al. (2002)i, JE75 &\ O BRI ZELY
AR, FEBHONE L& % “breathy voice™ |, JRE% “creaky voice”|Z/ A L TV 573, “breathy voice™,
“creaky voice” CIXV-E & - BEVPMIATE RN EW ) RICEL TIEA I VWESE, Ho17E4A
Dz %_m<lﬁﬁﬁﬁkf®%ﬁm®@%k%@ﬁmf®x&7bw®@ﬁ®#ﬂ&ﬁbf%@ B
NP0 L SIS, FE - HE - REOREEHFOENI LD ENENOREROEED
U (the voice quality of the following vowel) (Z{3:H L7z Cho et al. (2002) DR 0L, Vi - HME - BED
MIEICRERERRZ 726 L2, BRRTAR DIZE A ED TREFBIAAIZIRD B 5 TR 1Tk
FoL WM TR ENRH D, # QBT K HMEFERTIE, FHHEOTE - W& - BEOmFHIW
T, FEMERERETO 4 A ETEAFRL THLZOHBNIFTRETH Y, RS OB TR E
BITIEZRNWZ L 2R LTz, DX, AROFRTORLIZLDIZ, HI-H2 DR F—DETH < TR
FORARMTIET LOWE0 SRV EEIRETH D, 618, ARIOFEBRTITREHLE V) FEREEICOWT



DOIFFTE LTCNDD, —FH CREHORERICBWCOERIIAF S L, 5B S 13T OFEMNRHYI R
72Tz (5 2013, 7 (FIRIHYE) . ZORZBETIUL FEE%E “breathy voice™ |2/ 52 L H
BT LERY TN EEB I BND,

1. Tk 7= L 912, Ladefoged (1971, 2003)i% “murmur” & “breathy voice”#[Fl—DH D L L TH - TH
¥, “laryngealization” & “creaky voice”Z[Fl—DH D & L TH-> T, ZDEHIZ, “breathy voice” &
“creaky voice” |37 DEERITRIZBHK SN H Y, 2.TIL, SEATHZEDR T “creaky voice™& “breathy voice”
DEFEFIFHBIC RO R—EN b oTe, DX I ITARRES 2RO HFEZ AW TS IR E A7
THILIE, TOEOFEEREBIRIZLTLE>BENNR DD, AT MOBEREZIET 2 &%, £
DEDOMWEZ RS 5 L CTHRE AlfEIXSH 5 & BbiLd 2, FOREHE% “breathy voice”, “creaky voice”
ELUTER LiEmfHT 2 2 1%, ELWVREOHEA TIERWEEB 2 6d, o T, AREORmE L
TOFEE P - IR E OREHT “breathy voice”, “creaky voice” & W IR A E AT HERITRNEE XD,
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