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Radiological and acoustic characteristics of “Arae-a” (/ - /) articulation in Jeju language speakers
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Lee, Seung Jin - Choi, Hong-Shik

Abstract

The purpose of the present study was to explore the radiological and acoustic characteristics of “Arae-a” (/ - /) articulation
in two male Jeju language speakers, focusing on selected measures in radiological images derived from computed
tomography scans, as well as the first and the second formant measures in selected vowels. An elderly male speaker (a
78-year-old) and a young male speaker (a 34-year-old) participated in the study. During the production of four selected
vowels , the shape of the vocal tract was identified, and selected measures were obtained from the elderly participant’s
computed tomography (CT) scans. For acoustic analysis, the participants were given a list of near-minimal pairs consisting
of 112 words and asked to read them aloud. The results indicated that the “Arae-a” (/ - /) articulation of the elderly speaker
showed unique acoustic and radiological characteristics compared to other similar vowels, thus presenting substantial
consistency with the descriptions of the “Hunminjeongeum Haeryebon.” In contrast, the F1 and F2 measures of the young
male’s / - / articulation were not distinguished from those of /-L/. Current results, in part, support the scientific principles
underlying the invention of “Arae-a,” which reflects the shape of the vocal tract during production, and the necessity for
further research.
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2 A BS54 A CT A5 AN A 243 A
Table 2. Distances measured in computed tomography (CT) midsagittal
image producing four vowels

Variables (mm) /] /—/ I/ [/
Vertical length 85.92 92.58 82.42 87.11
Horizontal length 104.64 106.31 104.87 107.78
Lip opening 11.73 14.45 8.98 8.59
Jaw opening 86.26 80.08 74.61 83.98
Tongue dorsum height 57.62 49.22 58.98 59.77
Oropharynx width 14.56 14.26 36.09 15.36
Velum elevation 23.46 19.53 18.36 21.88
Hypopharynx width 17.72 15.55 18.90 17.26
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S PRI AYESE - )b, 179 SAE F 2 TR el A
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Table 3. Descriptive data of F1 and F2 measured in four selected vowels
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F H
ormant (Hz) gy YM EM YM
/ey M 549.209 399.602 954.070 756.771
SD 65.008 32.740 81.607 108.953
Iy M 702.091 709.366 1,323.946 | 1,271.409
SD 94311 41.016 86.920 105.275
JL M 374.959 397.406 778.063 766.434
SD 50.342 33.132 117.359 113.252
Y M 491.968 541414 1,073.656 966.595
SD 45.067 39.261 104.067 82.554
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o448 2y
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Figure 3. Interaction plots for (a) F1 and (b) F2 measures by means of
participant and vowels

Ao A= 1219 70t 9} 1912] 30Tl g Al FEo] sAkE ol

Ao R o) 25 EAS Ao EhA 1wl 588k 1 o] A

A B 2} ke o] 2 el i d S 3hAtel] thel Ewlge-o)

718 2501 A Qlef| i gE e RS AFEEaA T 29S

AA st o] BoFg wAseloH, /.- /g e AT

Goj ol el FARE ReES 283 ol Ea) e fA1 F
o [e]

=4
& RS TS T e S ST
Z{E= =]
= -

23 o]—01 FIJ,]_FQ ZZ%;(]

s 2/
E‘%} of thal AT EH, *éEOl A= 7,4_01% 85.
B30/ ]/8 A4 AEESQ /4 9] S A
dol=/ | 19} Ak $h, = A s
9] Fo] 42+ 57.62mmlek T thate =
ol A iAol Qo] m-¢- T 7t B s, 912 SAHAE

eelA e/ HRTRE F8]aL /u/K ks B HelA e

Lee, Seung Jin - Choi, Hong-Shik / Phonetics and Speech Sciences Vol.10 No.l1 (2018) 57-64 61



2, Y& Bofol / HAH HofAA] ¢fa /A e B A)A]
CoesE I A des LY s Eed e B
w9 TR AL He au S Ed FRRHES & AEEE
shAjet, 2015) 3% AW dEeka g 4= vk w=gk/ ./ O]
*ﬂE%%JJr atet spde] b /Rt o At d9-F

T U] 2 skl Lﬂﬂl =% xlﬂmsa} A9 Tr*}d*ZOl‘ii
th o=/« 7} FA FHololA= A ARSCE AHET
7+ A ‘} st FAE Blvks T30, o bk /o]
TAEOZT QY= AoR /S ARy ¢ 28§
£ OP@H LA o=/ | /R EX Y eaElE sk
71 vl A dx)sh= A3Ee Belvta Qoke = vk ilE
& & e 5}%11%,2015, A$-E & AIX °§,201z).
FTHAEA/ -/ 25 A PES AR
AL TN e A = § %%—% ?%3}

AVRE TR ATHOZH, A

of td
=
o

=
B
Y
i
k=
2
fiu
ro
=
ol
1o,
O
-
2
i
<
i,
X
&

=)
N8 oo T
w
¥Q
o
NS
ojr

I o
tet 7
-0,
E‘){J
B
pas
32
au)
A
ot
BN

o dlo
>,
o
krl
_|°.\l.lz
Nh
9,

O
-

lO oX,
S-S

Bkt
o r
2 okt MY
Hu

o O oy

Mooz k2 IR oot & orlo

2
o
>
Su
b
rhu
o,
Y
flo
B
[e}0}
z >
fu)
:Cgl:l“
S~
rlr
T
=
2
lo
—r
Ly

R
=2
>
12
2
™
>
kit
il
offt
ol
&2
o
N
iy
i}
oN
o
o
i &
o r
2
o
i)

AAre] °l o] ol w2} *1E E‘rE H] 5] (nasalance
score)v— thﬂrb A, B3] ARG nld 1ES
ZHIEAZE dEE TR A 9, 2000)

/
A LA A SAT HIEAE vE Eaed vlugvd /.
I8

mlo

N

N
L
i)
2

8 6}01 Eﬂ% s HE
cly =& ol & H8liA= ol E ATl
= ﬁ_o_i /AR A YER S ZR1IA o) gk
HAzo] da=]ojof & o, X e upe} el 5= 3l vl
S 1 dlojof g Flo) q.(pj—cd ,2007).

14/« /2] F13} F2 S A& AT A,
Z}7} 549.209+65.008Hz, 954.070+81.607Hz % A& A12] 3=

EMo] A& 2 A1

of| Al T F1¥ F2 579 2] 9} v] 4] wfj-%-
THALS-E & AR, 2012; 70t 943 Fl 537.0+48.7Hz, F2
902.1+82.3Hz; @%H 2006; 700l ©] % H/d H Fl 578Hz, F2
910Hz; A5, 2006; 70t SA5" F4 Fl 614Hz, F2 849Hz).

)35 /\1—4 61—74—1 @49} %sl—x% o *gZ]'BHE]— )

AR ATE BG

3 1 47}
=4 ’]éﬁﬂr. ob&
S olA Sl =0l
Y

H7F el 5

et

2

-

T

il

i

flo ~

2

ﬁ

M o
3
o o

o
Q
-
*f
O
k>
N
s
i
2o
a4
o
;c
N,
of
=
o fo
=
BN
ox,
fo

2003), AT A AFAE dFo R s A
HA sixke] EAE B akt A AR A E B
9, 2006). ¥Fd, YMO] A%,/ « /2] F1Z F2 SR 7}/ /8] 2
2|9} AA FEA] F=2- A EFo] YER T YMI= ©E] EMellA
T/ SEATE OE Al B2 SR 9= v A] FEEt
A FEEYEY), ol A2 = W—E/ /4 ~7}7} UE 2E
E3] /u/oll FFE AT E md Sl H3A &
St e Hask *%6“@?9} %‘“%}%o}ﬂ ARl Zo=
oA ofn] A

= \:1,_1_

1o
241

o L i
e R
oX of .2

N

LIS
LCJNe)

s}A}2) /1I/9}/H/°ﬂ*1 Qg °

HI/Q}/H/Q %L%OM/-/ /8] o] ARA = A
2] A FAel o8l AR A E T, 2011 A9-E
& 217 %, 2012).

2 AT AR AT 2l
S /.0 BEE TS OHL% &3l B HEHow g
T AUE EYQE ATE F s Aow At
oA Z=Qleh @UdelsA] Ay o] 9] 3
Holuf ATHHES TYsto] /- /2] 28 540
o] o]Fold = Qe Edxe] & 4 9lo

o] A|FFo] Atet EAEtE 3%

[ez]
1
Y5 B EL e Hel
:,6‘_

me

F
T

E3] FdZolA Aol ol B
upr o] Z 7l o] 217] wiito] 71 -, 2006).

AT TP 2 At 7 1RO R Wl B
stk Aolt A® oAt md S AlFeo] shatel] gk o
A& 7tk 7Hgste ets, 53] CT AAE Al AR AL
< 1#ske] 13 S0 aF o R, ) Yol g W
o] A (variability) BE3F F-A = 9S 7FsAlo] =t} o] 9} t]Eo]
AFo] 3AF F @S qwt /. /2] & EAo] nwE BHE
wo] lvh= A& Ftste ebs, EM O] 97de]8h4] 9l 5384
S 2ol weglel ot SR s Wkt Aol vkl

62 Lee, Seung Jin - Choi, Hong-Shik / Phonetics and Speech Sciences Vol.10 No.l1 (2018) 57-64



2

(e}

N
-

Hir

ol oo olef st Mstell= W W 257
SHossification), T-52] 2F3Kweakness), T
, 2739 A A}, 53] $d Ag- Ve
= w, o]elet Wt S/dolut 252 B4
4= ) tLinville, 2001). whekA] 2 2] A3}
T F7bE e A0 Holn, v W o4t
- /8] BAE Wt #HhA Q] FANH S A8
A& Aot g gigRte] ot B X H5R
T o]u| =] o A] o}E] | E(artifact) 7}
O| % Qlate] o] o] S el vk JFF
*é% 28] v A = Glok v o R B AT
Y A AFALZA AR b 298] Afo)
2194, 2012)7HA] = 2 ARl A F3] s
A ol gk A& kel wok sk ot 4%
sto] W2 O] gl A 5 ATE

rO Olr
e ©
L —=

1'>‘ mH

[e)

1o 1850

)

B o 2
ot
do
N

iy
{

i e de % o 2 o g
©

IEV =R
att

(e ode fe g
> %

2 2

oo ot
2,

o
o
2

ENY
& Qo o .

T b
oo
L
ol )
1o
I
4
s
o
(')

,d
O
9,

o o

ol

ol

2

o

£

1o o & 2
N
N

o Olr

>
Ho &
ot ox ¥
o 2
N
r—fri
>
_ﬁ
iJ

x
b 32
K}
k)

to

N

o

yo
)

&y

N
N

K oo
!
)
i, g
vl

N
b
>
lo,
iy

Q
(B X e
ol kI o9
lo 4y o
ol l'ﬂ
N
F: mlo
T o
= = L
sl -
X @
NI ==
5o
lo El
fu
o lo
1y
[ ,
r ¢
C, o
£x%
o
=
i

M

l
ki
4
rl

Boersma, P., & Weenink, D. (2016). Praat (6.0.22). Retrieved from http:
/’www.fon.hum.uva.nl/praat/download win.html on November 15,
2016.

Cho, S.-M. (2003). An acoustic study of Korean vowel system.
Journal of Korean Language and Culture, 24, 427-441. (/3%
(2003). A ol BeA|A o ek 232 AdskA Q] A
S Q1 ol 8L 24, 427-441))

Guzman, M., Miranda, G., Olavarria, C., Madrid, S., Mufioz, D.,
Leiva, M., Lopez, L., & Bortnem, C. (2017). Computerized

tomography measures during and after artificial lengthening of the

vocal tract in subjects with voice disorders. Journal of Voice,
31(1), 124.e1-124.¢10.

Han, J.-1., & Kim, J.-Y. (2014). A phonetic investigation of Korean
monophthongs in the early twentieth century. Phonetics and
Speech Sciences, 6(1), 31-38. ($H -7+ (2014). 2041 7] =
o] BRSO SEFSASH AT PLel9 2YFE
6(1),31-38.)

Hwang, Y. (2007). Normative nasalance scores and differences as a
function of gender and residental area. Communication Sciences
and Disorders, 12(3), 508-520. (3931 (2007). A8 2 2 7t
A AR B E AT Yol FZFE) 9774 12(3), 508-520.)

Hyun, W.-J. (1988). A phonetical study for the value for ' | sound in
the dialect of Cheju island. Tamla Munhwa, 7, 25-57.

(F-$-3(1988). AF%
El2}i 3] 7, 25-57))
Kim, C. (2006). The acoustic comparative analysis of Jeju dialect

W gk eHsE AT

vowels and Korean vowels. Journal of Studies in Language, 21(3),
261274, (ABEFE (2006). AFHA TSRS Hoj=rof
SRS S B4 vlal 9o/ 9774 21(3), 261-274.)

Kim, M., Sim, H.-S., & Choi, H.-S. (2000). The effects of phonetic
context and stimulus length on the nasalance score in normal
adults. Communication Sciences and Disorders, 5(2), 1-15.
(71U]7§ /K]‘d:]kl 5]:01/}4 (2000) _,..;]_7:]‘,,]_ 7—]/\]_01 710]7]_
B4AAE vlgA ol mX = G o) F G AT 5(2),
1-15.)

Kim, S.-O., & Kansong Art and Culture Foundation.(2015).
Hunminjeongeum Haeryebon. Seoul: Kyobo Book Centre Co.,
Ld. (HE€& ST (2015). Z0F5 a1
AL WREI)

Kim, W. (2006). The acoustic analysis of monophthongs of Jeju
dialect speakers in their 20s, 50s, and 70s or more and their vowel
inventories. The Journal of Linguistics Science, 39, 125-136.
(FLE (2006). AFdAstAre] AthE 20, 50tH, 70tH)
SRS SFEN I BSA A ofof# 87 39, 125-136.)

Kim, Y.-S., Kim, K., Kim, J., & Jang, J.-S. (2013). A study on the
formant comparison of Korean monophthongs according to age
and gender - A survey on patients in oriental hospitals. Phonetics
and Speech Sciences, 5(1), 73-80. (R A2 AFTE- A+
T(2013). A% Bl A wHE Q] GRS EWUE Bl
W AT - HLASAE FAH O Yig/of 2YF
g7, 5(1), 73-80.)

Ko, Y. (2006). An acoustic study on characteristics of monophtongs
in the Cheju Dialect. Korean Language and Culture, 30, 5-20.
(L9 E (2006). AL FES] SFEEH 54
AT F=lofE 25 30, 5-20.)

Lee, S., Lim, S., & Choi, H.-S. (2017). A comparison of cepstral and
spectral measures according to measurement position in a reading
passage. Communication Sciences & Disorders, 22(4), 818-826.
(015392 HE2(2017). £ W Ao T2 A 1EF
U ~H e ZAX] B0l Communication Sciences & Disorders,
22(4), 818-826.)

Linville, S. (2001). Vocal aging. San Diego: Singular Thomson
Learning.

Park, J. (2011). Formant measurement of /1|/ and / H / between old
and young generations within Seoul -Focusing on articulatory
phonetic features and spectrogram. Korean Education, 88,
295-313. (A& (2011). A1 A Al TH/41/9H/ B/ 22
EHE A 2554 SR 2 ERTHS TR
Aol al, 88,295-313.)

Shin, W. (2016). A study of pronunciation education in Jeju dialect:

focused on ‘Are-a’(/ % /). Journal of Learner-Centered Curriculum

Lee, Seung Jin - Choi, Hong-Shik / Phonetics and Speech Sciences Vol.10 No.l (2018) 57-64 63



and Instruction, 16(10), 1117-1138. (2195 (2016). A<
§_]—Z:]]_E _|,|—5} HLFJJ_T,'_ 1—0]_ oq:,L o].aH o].(/ O/) l_o_i
Sf A4 W w5297 16(10), 1117-1138.)

Shin, W., & Shin, J. (2012). An acoustic phonetic study on
monophthongs in Jeju Korean. Korean Linguistics, 56, 63-90.
AFEAAY (2012). AF A DR W =F
=734 AT #5919, 56, 63-90.)

Spielman, J., Starr, A., Popolo, P., & Hunter, E. (2007). Recommendations
for the creation of a voice acoustics laboratory. The National Center
for Voice and Speech Online Technical Memo, 7. Retrieved from
http://www.ncvs.org/ncvs/library/tech/NCVSOnlineTechnical

Memo07.pdf on September 1, 2007.

« 0]%% (Lee, Seung Jin)
A L o Al 8} o]H] Q1 F St A B
FEo M olojo]ated A
A A T AFE 211
Tel: 02-2019-2589

Email: slplee@yonsei.ac.kr
4 ok S Aol &4 9] 8, A7 w0} ol

w2

#3-4] (Choi, Hong-Shik) .41 4] 2}
At o) A 8} o]H] Q1 F 78k F
FFeEdoYTgdTA

M AT dFZ 211

Tel: 02-2019-3461 Fax: 02-3463-4750
Email: hschoi@yuhs.ac

BAE ok 537, T2l =448t

64 Lee, Seung Jin - Choi, Hong-Shik / Phonetics and Speech Sciences Vol.10 No.l1 (2018) 57-64



