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ABSTRACT

The purpose of this paper is to show their distinctive auditory cues. Until now research of acoustic characteristics has
been confined to simple experiments concerning the restricted conditions. Therefore this paper examines all of the acoustic
characteristics of the lax and tense Fricative Consonants and shows to how acoustic characteristics can be used to
differentiate lax and tense Fricative Consonants.

The results of this paper are (a) auditory cues are especially important if therc is a large difference between acoustic
characteristics, (b} the lax and tense Fricative Consonant’s distinctive auditory cues contain a hierarchy, and (c) there is a
different hierarchy between CV and VCV,
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Fig. 1. Identification results for the fsa/ stimuli with frication
durations modified.
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Fig. 2. Identification results for the /s’af stimuli with frication
durations modified.

97
Al_Bt & EH

100
- 80 A~ P R g
a0 -
o0 40 il A
# 20 k\-'/./4.\-\*!——!/‘\1

0 ... o S

40 50 60 70 80 90 100 110 120
ol &2k ol{ms)

a8 3. HeRegAne ket 2olg 2AWE e w3 2z
Fig. 3. ldentification results for the /si/ stimuli with frication
durations modifie<?.

M _DIt=y

100 W
80

0

40

——p— A
~—— M

uHS & (%)

o Lo > >
40 50 60 70 80 90 100 110 120
Op&t2 242 Ol {ms)

33 4, Acl AN uldTRE Pol& 2P HPE nfel ¥ 2
Fig. 4. ldentification results for the /s’if stimuli with frication
durations modified.

42.12. 714 F3e] o)

714 Aolgl zle)7} Ae fH ¥ 2E oldE AR
o faMe 714 doldx Mg FAok 2 Za, 7
4 dole wEoze Agdd  I9¥E FAe RIHA
o), ol o] ol Wil 714 Fie) Zo) ¥r}
4 Jebg wole 9% FE= Aoz BAY.

g-go] ohat kel o)yt 110ms o)dolm, FHE 71X
Q A, 2 710 v AL wEEe) Y A Yg
wory, Agel ofd ¢ Zol7t 60ms ofdlo)n U V]
Aot B, #Fe 7140 g P& PeEol o A

Al_ot =l _HellM(EF)

10D o—o—0——0—¢—4&
g ® -
m © -~
oo 40 i A
B "

0 —.-A—--L-F—.—A—-—A—-»&-n—l/——-'————

40 50 60 70 80 90 100 110 120
opatg2kZlol(ms)

a8 5. HulRE¢ANe mEFE Aole J1A P Hol¥ =
FHE A9 0 2

Fig. 5. Identification results for the fsaj stimuli with frication
durations and aspiration duratdons modified.

3 Yol Angse) A el Aoje uRA ¥ N4 T
9] Yot @A A%, Wgele 2ok sk} Ak



98

M OlEZY A2NY(ZH)
100 7.—.—-.—-.—-.——.——.-‘
80
40 ~ i M

20
0\ ...........

g \ g ,g g g ¥ g

40 50 60 70 80 90 100 110 120
otgt7Zh ol (ms)

S B(%)

a3 6. AoiREPNS AFRT Aolgt 7L Hel§ &
9L we) g 25

Fig. 6. Identification results for the fs’af stimuli with frication
durations and aspiration durations modified.

4213 2& mA

old Ftelv} 714 2k Holo] Wld] w3 P
Age 39 &L APS BF Aol & IF&
A )/ BEEchs /1 2E QoM gl o Zck

HES ¥ REE ASe BEEoE YA § Fy
A% BEoz A, ok P QBo)|AR] Sold
Ago2 AGHUn). Y, 329 FY 223 §@ 7
4 B Aolg ALY & ARANAL wele npF
T2t Zole) wiztel Auglel Ao Agse oY
23w $3 FPRe2 A2 Ades ALY 74
FFY Bgo] APAQ L vlivke 2EE WY
o ARt

e, A4S ¥ 2L Wi wARE A% A
Zbo) Ed& A @, o2 F0e) Polk BE A
& ggoz Qs oi3t 7t dolrt 2 Afele
3 AE 7 Ao A EEE JHAYY &, ¥
9] A% o2 npd FUE F - A5 T o
L 3% 9%E ozt

AMEER2R_207)4)

\0—0\
= S

40 50 60 70 80 90 100 110 120
op& 242 of (ms)

g B{%)
0885888

38 7. HolAsAe] FRER-E RANS g vkg dif
Fig. 7. ldentification results for the fsaf stimuli with following
vowel rteplaced.

REFEEEE 9% F29R(2000)

M EBERS BEA

100 Fo—a .

g 80 V \

= R |
o

40 50 60 70 80 90 100110 120
ol & 32120l {ms)

08 8. AuhgyANg FYR3E HPRX weo} g 2N
Fig. 8, identification results for the /fs'af stimuli with
following vowel replaced.

4, 714 73X Zole W ¥4 ¥ 2eE
o2 WA A+ ot 7 Hols} AuHglel B
Azko] eyt w2k Ae9 epdpiie] Aol+RSo]
FYrIEte 2L 714 ALY FY 2g
3% Azl ¥ 8.3 @x7t 3e ¢ 4 Aok

(]
oo
o
Flo
B
rlo
N
s

100
ol I ]

2
ﬁ 60 —— A
oo 40 —
o R

MRS e

R
40 50 60 70 80 90 100 110120
otst e ZHd ol (ms)

23 9. HopEEGAe] FAXE mA + 7 F0 A
N3 Azt

Fig. 9. Identification results for the fsaf stimuli with following
vowel replaced and aspiration durations modified.

A_UERE 274

& Ve ® e -

\
v—.—}\

Sk

40 50 60 70 80 90 100 110 120
oHE P 2HU 0 (ms)

-

HHS R(%)
oB88888

3@ 10. ArkRdne FYRE 34 + 7)Y 234
wE 2%

Fig. 10. Identification results for the /s’af stimuli with
following vowel feplaced and aspiration durations

modified.



g0l Fudes AopFEo 39F F43 AL EA

111289 7Z%E (HREd 93, ok F7b Zolzt
714 73t Zelol Y& HA eAk ole TFHe=
BEY ¥E&Y do] Aozt A YA ge A @
dA4S 4 3lg Rl

A B2 g
100
el KN —
ﬁi 60 ~— —— A
OJ_O 40 :‘7:':"%_ ol A
)
0 . L L L L
40 50 60 70 80 80 100 110 120
0t &7 242 Ol (ms)

22 11, ForEIAN FERSE ZAPS g9 v 2
Fig. 17. Mentification results for the /sif stimuli with
following vowel replaced.

MN_HBE2H

100
80 ,_,,‘w‘\ ~
60 —— A
40 i M
o B - _w
4@ 50 60 70 80 S0 100 110 120
o} & 7 22 0} (ms)

s B(%)

Og 12, Ao R3¢ANY FYPREE RARE o) W 2y
Fig. 12. Identification results for the ['if stimuli with
following vowe! replaced.

422. VCV &7

4.2.2.1. sjF 3¢ Qo)

o] PAdIME vt Ity o7t AZHoz 1A
2 93 v Aoz Jelgsd, rRE p3te] Ao
o w2} I BFgo] WFRHez TIEHAJL /M 2
of XgPshs o wi@d 72k Hols: FHPES AL,
100-110msof A A2t Q97 dojwtm, Ao ohd 73t
Aol ZAA), somsolA Az} A7 dejyck /1 BE
o AapstE A+E, HEL 110msohA, FLL 80-%0ms
o] vha F HolR =AU X2} A7} Lok

JHA} _DFEEEH 2714

100 * ﬁ‘\_—\ /
’ 80 \ i
60 :t ( — A
40 :
2 rd \\
o _._‘_‘/-—-/
40 50 60 70 80 90 100 110 120

23 130 FekdEgziane ehdegr Zelgd 2RANE o9
W3- Az

Fig. 13. Identification results for the /kasaj stimuli with
frication durations modified.

99

JHab_ D& RY_ BT

100 \ /./-%

—— A
~— A

¢S B(%)

40 50 60 70 80 90 100 110 120
ot& ezt ol (ms)

J8 14, ZAnES07ne uhEFt 2ol 2YPE 9
uhg A3

Fig. 14. identification results for the fkas'a/ stimuli with
frication durations modified.

ZiAl_opgh =g

100 & >~
T~
% 60 &_ —— A
o0 40 R M
F1]
20 o
o il
I 40 S0 60 70 B0 90 100 110120
]_ ol A2k ol (ms)

I3 15, HukdE(rHAng oh@dezt ZolE =AFPE o9
we AL

Fig. 15. Identification results for the fkasif stimuli with
frication durations modified.

JHY_OtEEY

‘gg\ gl
N4

60

e 4 >§
| 25//'/ R

40 50 60 70 80 90 100 110 120
ot 24d ol (ms)

B{%)

—— A
~ i M

El»

J&l 16. AvldErpe dld3d ol 23RS 49
e Az

Fig. 16. Idemtification results for the /fkas'iy stimuli with
frication durations modified.

4222 714 73 2ol
714 339l Zol & 2B AS, & Wb} ek

4223 2& T
HEd s ESE FYPANAS A 480 HE
2% FPAAL A4S BFE Y e 2 Jge
Holz] e¥gtc
V.o 2

Zolg FHoE & B0l ot YN 2He



100

v 2ok

Betdgel obd 3t o)} Poldgrch 2o, CV
FAAMRYE: B3 B 2 Aozt Faisdt
uhd 3t dole WER CVZA, Zge vevas
oAl 718 2A veistch ohd het Lol £ 28]
REEY W o Av, o] AL ASHc} HIA o
Z el 22 2y R ntg epR 3 dolg)
Aol FY 2o B vE QdHer skt 7y
FRte] ol CVEARAM BEo] LR Ao, uid
ol Agdhe A3 2o ol HrkES gelA o
Ak ¥ 2ge} ol CV FANA gl FY3}
€ 2% 9 2

Zol® FaF A @2 FE A 4P dge
oot gt

1) CVv@Ro A sl 2] Zole Wopdgo} Avl
g Azkel @ JPE v1AA] LStk o] A<M e
33 2ge] AA A7t Y FLE AG @Mz 33
"k O, vk Fie] Aol 214 kel Holm R4
H SEL s Heg B9t Yo AHnpFLo)
Fdolle 714 FFY 29| FHo] Fho] ujf- &
YL oA A QY § den, Fadre
Aol Pt AN GNE Fe& ©l BUE Rejot ¥
Reol}.

2) VCVEAAME vt F2he] Lolsl AYAHY BE
I 3L 7E M2 FEEA 714 i) Aojg =
Z3AY &g mASINE o) 2% A2 ojAe &
4P Ho)al Gtk

£ A7 e S¥Her TR A0|E Role s
FER Aee v A F83p AgdAvke A&
o o B¢ B - ZE 7E Agd AHEe g
= A7 slew, CVEEI} VOVAZZAA A8t A
Z @49 siale 43 Fetke AR & & Yok

AF7A o] vhEEe] HEH LS e o
=4 8739M9 Zolg 5% - £43l2, B&3 3
Bl 7I9ghes AZA dME St 2 dFe
gezg gxo] vpdE AP 7R AgE o|8d #
21& A

#nES

1. Kagaya, Ryohei, “A Fiberscopic and acoustic study of the
Korean stops, affricates and fricatives,” Jounal of Phonetics
2, pp.161-180, 1974.

2. Iverson, Gregory K, “Korean s,” Journal of Phonetics 11,
pp-191-200, 1983.

3. Baik, W., “On Tensity of Korean Fricatives(EPG Study),”
$4328 4-1, pp.135-145 1998.

4. ARG, “@¥Fo] nhEFe] Rgo] UlF AIA XY 4
T BEIYE edEd2] =2 1713, 1998,

REFERLEE F19% H28(2000)

5. Nartey, Jjonas N. Akpanglo, On Fricative Phones and
Phonemes: Measuring the Phonetic Differences Within and
Between Languages, Ph. D, Dissertation, UCLA. 1982.
. WY, g Zolia,” {2 196, pp.15-25, 1987.
. G E, @) oldg G f2F AT 1, pp3-51, 1991
. A9, “STe 23148, T 18 pp27-61, 1993
. Jun, Sun-Ah & Oh, Mira, “The Prosodic Domain of Spiran-
tization and /s/-Palatalization,” SICOL-92, pp.177-185, 1992.
10. WA, “A2le] do|,” AT\ FE 3-1. 1993,
1. 239, 227 o2& A, e AFAE QF, ek A
ARSI E, 1995,

12. o] ZY - AYVA - JFE, “FAZL Y Bo)LEY &
¥ a2y ¥ 220, pp.5-27, 1993.

13. B4, “Foj2) ‘A ol o g3k A3 2ia)
33-34, pp.11-22, 1997.

14. o|R Y - o) ¥Q, “PFo] YojAZ3} FoldLe] 8%y =
A @20l 10, pp.47-66, 1999,

(=)

0 o -

AO] 2 3| (Kyung-hee Lee) 1968 29 11944

, 190 : RAAe]Tojdittn Fol=E
g

1993 : YR Fojmsd EY
(&g 4

1998 : g w AR £8

PINd~AA: adEtR
NEES 47y 479

19983~ A : pAGgm A}

W FAP o 4848 S8 WY

A0| & #(Bong-won Yi) 1970 9 114
19934 2difn IAFE8

&4
19953 : i3kl FojZ2o E
- E%431p

| 19973 neidiEm Ay S8
9959~ HA: nAYY R

J AR A7y 47y
#EpdEol: 4454, S8, I



