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The effects of speakers’ age on temporal features of speech
among healthy young, middle-aged, and older adults
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Abstract

The purpose of the this study is to observe the effects of healthy adults’ age on temporal features of speech and identify which
could differentiate older and young adults. We examined speech rates(i.e., overall speaking rate, articulation rate), occurrence
of pause, and duration of pause per utterance by utilizing the National Institute of Korean Language's open corpus. We
selected a total of 30 healthy adults (10 young, 10 middle-aged, and 10 older adults) in this study. There were significant
differences among the groups in the overall speaking rate, articulation rate, total occurrence of pause, the occurrence of pause
between syntactic words, total duration of pause, and duration of pause between syntactic words. The older and middle-aged
adults showed slower speech rates and longer and more frequent pause than young adults. But there were no significant
differences among the three groups in terms of pause within syntactic word. The overall speaking rate significantly
differentiated older adults from young adults. These findings suggested that the effect of speakers’ age was reflected in

gradual changes in the temporal features of their speech.
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Table 2. Group comparison for overall speaking rate and articulation rate

. Young adults Middle- Older adults
Variables (n=10) aged adults (n=10) F-value
(n=10)
Overall speak- 6.880 5.842 5.647 9.999"
ing rate (SPS) (0.687) (0.720) (0.572) )
Articulation 6.962 6.142 5.981 7383"
rate (SPS) (0.678) (0.654) (0.488) )
Values are presented as mean (SD).
"p<.0l.

SPS, syllable per second.
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I3 2. QA 2 HA TEE
Figure 2. The overall speaking rate in young, middle-aged, older adults
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Table 3. Group comparison for the occurrence of pause

Young |(Middle-aged| Older
Variables adults adults adults F-value
(n=10) (n=10) (n=10)
Total occurrence 0.1750 0.6850 0.7910 9.197%%
of pause (0.18632) | (0.38411) | (0.41420) | -
Oceurrence of | 1660 | 0.6260 | 0.7080 -
pause between | yeq5) | (042243 | (0.39682) | O
syntactic words
Oceurrence of | ¢, 0.0570 0.0740
pause within —\ - 530y | (0.10307) | (0.11993) | 74
syntactic word

Values are presented as mean (SD).

“p<.01.
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Figure 4. The total occurrence of pause in young, middle-aged, older adults
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Figure 5. The occurrence of pause between syntactic words in young,
middle-aged, older adults
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Table 4. Group comparison for the duration of pause

Young [Middle-aged| Older
Variables adults adults adults F-value
(n=10) (n=10) (n=10)
Total duration of 50 221 237 5148
pause (msec.) (50.990) (140.669) | (200.558)
Duration of
pause between 44 212 250 6.837"
syntactic words | (50.596) (145.128) | (170.620) ’
(msec.)
Duration of
pause within 6 10 10 0.194
syntactic word | (18.974) (16.330) (14.142)
(msec.)
D“r;‘;f;per 245 320 329 749
(msec.) (163.995) (76.158) (61.545)

Values are presented as mean (SD).
p<.05, "p<.01.
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Figure 6. The total duration of pause in young, middle-aged, older adults
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Figure 7. The total duration of pause between syntactic words in young,
middle-aged, older adults
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Table 5. Correlation coefficients between age and temporal features of

speech
Variables Age
Overall speaking rate — 665"
Articulation rate —.602"
Total occurrence of pause 663"
Occurrence of pause between syntactic words .599"
Occurrence of pause within syntactic word .345
Total duration of pause 559"
Duration of pause between syntactic words 614"
Duration of pause within syntactic word 182
Duration per pause 374"

Values are presented as Pearson correlation coefficients.
"p<.05, "p<.01.

33 W} el GFE vIA = AR WS
o9 mA2E HA8A Lol AR Aol
sl Vb A W, 28 S8, A 4
7 2]

R, A A5, o2 7 ASA1R%

SUNSE, A wdT JAds THUFE i
1A, FAAE AN U2 BAF 07 {2513 oH
OC(1)=3.742, p<01), FITI} \=d TS ek ol Wi
+ A SRR e T Wald’s x2(1)=4.117, p<.001). 5, H
A dEL7E “-EE pdEFor BREQOm(f—579%,

Pp<.05), -7 4 == 90%S T

4= 5l dE

AW
iy
i—";
i3
ot

o

1=}
ofd
X
=,
x
of
W
(<]
of
1o
°
o3l

1o
e
of,
=

£ N oo
Al
R
B
>
o

o o

oo
of\
i
o
'L
ofj
o
o\
—Y‘—I‘
b
'L

=
>
Jo
O
)
24
)
]
[ind
38
rE
@
o
o
&
_>|4_|4
0

LA ol
ol
i

5
32
2
oy
e
e
X

!

i)

ik
™ r‘i HE

i
>
A
>
[
2

N
[

g J
>

>4

~
&
o =
oft

w2 o
>

N,

<
Jo
1o
o
oy

fe
ps
ﬂi_:
3
i
K
i

ExS ©
HAT ol F1, ofopr] thr] Welr], th3l, ¢ T thdt
HAlelA Aol FHekel wheh AAEEE(Amerman &
Parnell, 1992; Bona, 2014; Jacewicz & Fox, 2010; Hunter et al.,
2012; Quené, 2013)2} =+ 4 5(Bona, 2014; Hunter et al., 2012;
Jacewicz & Fox, 2010; Jacewicz et al., 2009)7} =& R th= 7]<&
ATEY FL S AASATh 1 Ramig(1983)2] AellA=
W5 (253543 A4 —554) 1F AA TR0 o)
zpo= A sEA] ehghths AellA ol dakE Halk o] A
TolA wshE st WA B&EE] F-J 5 Aol Auk, H
2 HA Aok, AAEE, Hd 71 5 AA A7 FE7E A
o Aol FE Rt 25 SieolMs AR AAA &
e 2] o] 2} Fs Ab-g-o] foJahAl LhERLE, AlA A A el 4] ¢
< Fd3 12 AlelollA Fogh 2ol 5 Balnh & Aol A
AREEE @ 3F I A AR A A BEkAEe W E oy A
77 EE e sk ekokar ool tigk 7 B FRo] BUks
o

olr

5 A A el wheh 2] 3k 2

HA| wro] AL2-51H (Béna, 2014; Gésy et al., 2014), 3% 3kA}
= AdZ A el w8l €& AT AP 71EAT (Yoo &
Shin, 2019)2} YA &} AA| 4 A &A1 7H o A 7T 4 X HA|
Ztoll= A Aol whE 2l 2fo|7F HAHANE EF A&

=y B

42 Yeji Kim et al. / Phonetics and Speech Sciences Vol.14 No.l1 (2022) 37-47



AZbell= A% 7F {23 &fo] 7} §Iltt o] = md o] s
of ulgl €& o5k ol A8kl (Bona, 2014; Gosy et al.,
2014; Yoo & Shin, 2019), € A|&HAIZE 2kl 7) AU 2o & =
YU HEE oy 2l A(Yoo & Shin, 2019)2] A 3}H5 A
Ak B 4= ok A w widSo] HdSel vls)] 4 A
Al FAl 7tk A7-(Bona, 2014; Gésy et al.,
2014) k= 2ol AabE Bt ol $h A= S
egle)] i SFAAL FERAR WStE Q) 715/do] A
(Kim & Kim, 2009)3}7] W% 7 BZFAt} Bonasl Gosy A7
W w=de] A58 2 66—90A], 75—90A1%E wb, B oAt
wid2 60t = AF o] 1 A7) Wit thE A¥rt =EE A
A AEATE ARG fo) gk AR AAE

BHAA T ek P%Sﬂﬁi P 1= Stk o= xdETS HE
vl dol = H& FAw 1 3t

SA7He

918 5 ST,
Aol th s 219 Mk wahe 219 2] el
A Al Ao nalth = ok A Fold Faat Ao
3 #7152 4]

£ BT A AR R ololxk £ S 2 o

41&iﬂﬂﬁ¢

_,d
>
)
N
;’é
o

2 A3
[e) 1__
o7 quﬂ 13]-(F1t251m0ns 2001) ﬁ W Q) X &A1 og_ego]
ST Al Bolshs 255 7F U= ofskel A
ﬂ]x% o) #H| &k 7L/\g} o] 931—%

val] felahAl o 21 FHof 25 ARG o] 234 W,
AL FI-5 Eitter) $F %12 S

(Ramig, 1980, 1983)9} A EAH B} 214 Ago] o =9k AL
HEAAN =3 27t fol skl wskths A A Z(Belsky
etal, 2015)% 8PS w, L3l2 Yehhs & AFE2] 544
FEFS A= AR AEAYG Y ko] At gl
7} QA& Alolth 7]l 747“‘EH,% 57

oJtt.

=% (active ageing)

= 3 AE A B4 i
ﬂ%ﬂ%]ﬂﬂﬁ“ﬂ]ﬁ AT OgAke] 549 )
77 9) Afele]l 71Q1E R ow AZHETh A, B Aol
S % 1 it A Aol 2734, FdE T mdF
k9] Apol = 123AA F, A Zol7k A7 Bl & A7
2 wdgo] A7 4B A - AT HRG AT A0 H)

A
WS 5= ook =4, 8ke] SRt AdelA] Fdo R o
W 543 &=7] witolzt AWE 4 itk Belsky et
™ 954 €] 264 4 d 5 ti=F A wto] AFAH
2Zpo] S Kol A2 38419 01, o] 264 -E

w37} AA3] A H T} el HelE7) A7)
Wabh N LRSS e % sk lgk A4
Wab g $shl dolubs ARe Adeld £F -8
2% 713 WSl wm3ke] 11 Sme] G

:

9;11

Zo|tk

olof whe} Al e o
%Wﬂ7V““wﬂ4ﬁ 13

=]
g

2 o

= viﬂ ot 2}017} AR A %

oA A= H2 A FAE, BF A0S
A& AN 7] Wil o] sk Ao 7t A A ok
3 2 4= Itk Nam & Ko(1996)+= -$-2] 2ol A 4lo]
T Ao @9 E ofdolgtar skl 3 1k
Bl 48 AA 3 Ho)A)uk o A ol YJER =
34’0 & Bk Lee & Kim(2017) % o2 ) 4
HA A2 o' sl o, AT A} of
| i@ el obg ol Al R vER I LRE obE-oll Al
LERA] QkShet gl g olehs kAl SAA 1A 4
tol Z1%7] wiel] o1 W) do] AA ARt & 5= Q)
T G TR B el uhet vehu=d], A7 kAt
= A sl Aol R R ol X 9k 3to] Qlubd 13t
oA FAS Ko|7| % FHHWang et al.,, 2010). 1 6] & oI
o] As= Zé AY YAEES o= 35 A wiitel] g2}
uksl g &l A Fddlor & A Q71 ¢l A1(Pyo, 2019),
Z2}7) A ﬁﬁi QP AdEelA BAE YT E 5 3
ThSuh, 2013). At} ol BB £ 2o H4dsH|
AL HEE glo] @ Al o] AAIZE ohd Stel|A] WhlsH=
FA, 5 o1 o] AA HA stk 3 5 Qi

5
il
M

d -
Z,:
=
= 01“1??} 4&4&74]4 Hlﬂ%ﬂ
oF
oh
).

Y oo
N
<

2 o
Li&-‘

1A

o my T L
@ﬂ&
rr

-~ r
(R
l' m}i

O

&
oy B ¢

U“ rr i
o

_V,‘i__ﬁ—ln:_umﬁmlonﬁi_i

fl

Fe A ST e EE A AN A
A g ALY, o1 d 7 AHARRE A ASAREC 2 e
Wt O Ad mds 7 A E fole waes R e
£ 90%2! AA TEER BEE QTR M BEETE 25 AIRE
W AE B ek AA L3k AR SshE vigrol7] o
Rl Ao w A e = Qi o] 9f 2 Ak gho] o] kst
5ol 7H ol st S T M AU E ElE AA
T(Lee et al., 2017) A }2} A X3t} Kim & Seong(2014)2
%?Jr ikﬂ% %ﬂﬁl Srel SEE ‘ﬂi& i? Aol 1 AHS

F AN, FE ML S HERET Ao A7 X7t ¢
£ J 38 v]H ). Harnsberger et al.(2008)2 "3 A< @S
Els

g
e 2 Ad=021-294) 3 iki—o—(u—sgxﬂ)gi TR
T, AT WA= 20% =2, 7] BT oA W
LT W S0 W 20% HH}F—A] 71 %Jr#
T20% S Sl aL, Al e 549 = &
dsiA shglvt. 2 Al S AekelM A7k <

b apo) 7k b 212 gk e SAdo] A

E
g g4olgon, Baut

s

ol H
r_u.,

ot

L to o

N7} B Al Bz

J
¢

Yeji Kim et al. / Phonetics and Speech Sciences Vol.14 No.l1 (2022) 37-47 43



/30l A9 Hat A7 68HIE Hat A 24wk
144] EA 3 =30k e} 7|2 E FA o A
20 730l 9] 3t AZAFL 66412 164 21 A 878 = ATk
=, A A ZH(perception) ] SO = BT} BEAke] /17
ke A7 S XY= Ae & g ol ol d I
of & Aol M AAIRE AdA] A ME 2 Eejd o R B
Al Yehs A At oF T AL

¢

b= ASlEt tiEo] EAlehs

FNHT Ir

A

%
offt

Y

i -

)

p)

ot

2

i)

to

o

0,

X

2

.

ol

(e}

lo dlo
[o e

W o H (E D

oo H{g 1S ox 2
N
4
32
=
i)
o,
e
o,
oy It
ox O on oo 2 ) i

oX 1A

ZdAE A T el &
= ATt #8552 Aol &
B {9351 o 4 22 4(Yoo & Shin,
45 (Lee, 2011)E HRIth= AdA+E 1
Folz} st et Aol whet /-2 u] st 2}o]
7h Ay = S F2E F Qlvk o] T A= v
A& GEFS AN 717 S8 2 Aol s dulE
b AR, 2 AT gidRtel Ad S-S XA A ko]
oz Jad dErgl 4 £4 b
ATE =), & AFelA
O] WA EA S 7 Nk Pk ol A 97t
AT sHAH SR E oA AFFRel A
o] xfo|7} vl A EtE 7] v 1t
& ehs] WiAIE = glvh B weslel] P
odAke] A7 e g F3, 1A

)

ot o o

» o

gy
30,
32
&
Ml o
=,
o

o
=
rlr
g = g H

03: FE _l_>1.', Ol-m
_1
w
N
12
|o
i
offt

o
9

[\
2
S
B
=

i

rlu
o

r2 do

1

hrc)
3%
o
o &
. N

2
4
30 T

fr
o F
L
ofj
flo
1_4
%t
>
N
o
o i
%
koo
o

o0
ﬁ',

T
i
o ff &

o

{r

ot oy & o
. to of offt

B

¢

o N ol
ofrt

4o
N
M

=)

i",

fy

=)

o>

Nk
3

)

Lo i ko
g
X e
bro-
o N
o>
rO
-
=2
2
r
fu}
ox T
N

A
S-S
do

N
N

o
e

Ol
ol
32
A
rO
-
2,
¥o X
L >
o oo
o, o o
N dlo
=
o g
2 0
8 o
:oé
>
Mo
1
ik
-
2 T
32,
ui
2o o Loy

i
o

i3
b
=N
N
=)
to Mo
ofN =
e |

[o AL ® Ho

o
£l
T
N
-
9
=
o

=2

k> %l HU i rir HU

-10\' HE
2
1o
-z
2
o
b
ot
i
rO
=
il
Jp
Bl
_1\-9,
q
1o
it
o,

IR
S
y LT S
F_; 1-['1 19 —S =
ol
o fad
0 B
flo Eoi s ETJ;
T
S % mﬂ
ey T
e i
o T o ox
-~ L N
25t 2
2 o)
[} )
It
o "f: mlm ;ﬁ:
mrl? Lol
= ol )
=TI o

2
%0
X,
=
o2
st
ol

T
i
[-T‘
of
o
=2
o
o
i
mlj
>,
N. N
i
o
o
ol
J
A
2
il
3

-
Aol7h ol el Erh=AE dAsnobs £
ZRolth, AT} oA LB o] ol Apahe o]5o] 7]
wj o) Aps} FAeA Slofubis B Ao SA1S ARt}
W} A H 0% Q15 1A PHo R MAsH: BaEe) 4

4
o Aol 2 A2 4 QA WA B% vl e AaptE R

A2 e

References

Amerman, J. D., & Parnell, M. M. (1992). Speech timing strategies in
elderly adults. Journal of Phonetics, 20(1), 65-76.

Belsky, D. W., Caspi, A., Houts, R., Cohen, H. J., Corcoran, D. L.,
Danese, A., et al. (2015). Quantification of biological aging in
young adults. Proceedings of the National Academy of Sciences of
the United States of America, 112(30), E4104-E4110.

Boone, D. R., McFarlane, S. C., Von Berg, S. L., & Zraick, R. L.
(2010). The voice and voice therapy (8th ed.). Boston, MA:
Pearson.

Bona, J. (2014). Temporal characteristics of speech: The effect of age
and speech style. The Journal of the Acoustical Society of America,
136, EL116.

Carole, T. F. (2012). Voice disorders: Scope of theory and practice
(1st ed.). Boston, MA: Pearson.

Clopper, C., & Smiljanic, R. (2015). Regional variation in temporal
organization in American English. Journal of Phonetics, 49, 1-15.

Dhar, S., Shastri, S. R., & Lenora, R. A. K. (1976). Aging and the
respiratory system. Medical Clinics of North America, 60(6),
1121-1139.

Duchin, S. W., & Mysak, E. D. (1987). Disfluency and rate
characteristics of young adult, middle-aged, and older males.
Journal of Communication Disorders, 20(3), 245-257.

Fitzsimons, M., Sheahan, N., & Staunton, H. (2001). Gender and the
integration of acoustic dimensions of prosody: Implications for
clinical studies. Brain and Language, 78(1), 94-108.

Gavett, R., Dunn, J. E., Stoddard, A., Harty, B., & Weintraub, S.
(2011). The Cognitive Change in Women study (CCW): Informant
ratings of cognitive change but not self-ratings are associated with
neuropsychological performance over 3 years. Alzheimer Disease
& Associated Disorders, 25(4), 305-311.

Gosy, M., Bona, J., Beke, A., & Horvath, V. (2014, May). Phonetic
characteristics of filled pauses: The effects of speakers’ age.
Proceedings of the 10th International Seminar on Speech
Production (pp. 150-153). Cologne, Germany.

Harnsberger, J. D., Shrivastav, R., Brown W. S. Jr., Rothman, H., &
Hollien, H. (2008). Speaking rate and fundamental frequency as
speech cues to perceived age. Journal of Voice, 22(1), P58-P69.

Hunter, E. J., Kapsner-Smith, M., Pead, P., Engar, M. Z., & Brown,
W. R. (2012). Age and speech production: A 50-year longitudinal
study. Journal of the American Geriatrics Society, 60(6), 1175-

44 Yeji Kim et al. / Phonetics and Speech Sciences Vol.14 No.l1 (2022) 37-47



1117.

Jacewicz, E., & Fox, R. A. (2010). Between-speaker and within-
speaker variation in speech tempo of American English. The
Journal of the Acoustical Society of America, 128(2), 839-850.

Jacewicz, E., Fox, R. A., O’Neill, C., & Salmons, J. (2009).
Articulation rate across dialect, age, and gender. Language
Variation and Change, 21(2), 233-256.

Jeong, H. (2004). How aging affects human learning ability? The
Korean Journal of Experimental Psychology, 16(4), 435-450.

Kim, J., & Seong, C. (2014). Listener’s age estimation by prosody
manipulation. Phonetics and Speech Sciences, 6(2), 81-88.

Lee, H., & Kim, S. (2017). Comparison of overall speaking rate and
pause between children with speech sound disorders and typically
developing children. Phonetics and Speech Sciences, 9(2), 111-
118.

Lee, M. S. (2016). Reliability and validity of Informant-Report Scale
on Cognitive-Linguistic Abilities of the Elderly (ISCOLE).
Communication Sciences & Disorders, 21(1), 151-161.

Lee, N., Shin, J., Yoo, D., & Kim, K. (2017). Speech rate in Korean
across region, gender and generation. Phonetics and Speech
Sciences, 9(1), 27-39.

Lowit, A., Brendel, B., Dobinson, C., & Howell, P. (2006). An
investigation into the influences of age, pathology and cognition
on speech production. Journal of Medical Speech-Language
Pathology, 14, 253-262.

Nam, K. S., & Ko, Y. K. (1996). Standard Korean grammar. Seoul:
Top.

Pyo, H. Y. (2019). A comparison study of the characteristics of pauses
and breath groups during paragraph reading for normal female
adults with and without voice disorders. Phonetics and Speech
Sciences, 11(4), 109-116.

Quené, H. (2013). Longitudinal trends in speech tempo: The case of
Queen Beatrix. The Journal of the Acoustical Society of America,
133(6), EL452-ELAST.

Ramig, L. A. (1980). Acoustic characteristics of speech and select
measures of body physiology (Unpublished Doctoral dissertation).
Purdue University, West Lafayette, IN.

Ramig, L. A. (1983). Effects of physiological aging on speaking and
reading rates. Journal of Communication Disorders, 16(3),
217-226.

Ryan, W. J., & Burk, K. W. (1974). Perceptual and acoustic correlates
of aging in the speech of males. Journal of Communication
Disorders, 7, 181-192.

Searl, J. P., Gabel. R. M., & Fulks, J. S. (2002). Speech disfluency in
centenarians. Jowrnal of Communication Disorders, 35(5),
383-392.

Shin, J., & Kim, K. (2017). Developing a Korean standard speech DB
(I). Phonetics and Speech Sciences, 9(2), 9-22.

Suh, J. (2013). A study on pause from the viewpoint of Korean
language education. The Journal of Linguistics Science, 64,
179-204.

Wang, Y. T., Green, J. R., Nip, I. S. B., Kent, R. D., & Kent, J. F.
(2010). Breath group analysis for reading and spontaneous speech
in healthy adults. Folia Phoniatrica et Logopaedica, 62(2),
297-302.

Wennerstrom, A., & Siegel, A. F. (2003). Keeping the floor in
multiparty  conversations:
Discourse Processes, 36(2), 77-107.

Yim, A. R., Kim. H. H., Kim, S. R., & Yoo, H. J. (2013). Review on
age-related voice changes and quality of life. Jouwrnal of
Rehabilitation Research, 17(1), 259-276.

Yoo, D., & Shin, J. (2019). A realization of pauses in utterance across

Intonation, syntax, and pause.

speech style, gender, and generation. Phonetics and Speech
Sciences, 11(2), 33-44.

Yoo, D., & Shin, J. (2020). Study on the realization of pause groups
and breath groups. Phonetics and Speech Sciences, 12(1), 19-31.

« Z1ellA] (Yeji Kim)
olshod At sk o) Skt A AL
A& AHET o3kt 2 52
Tel: 02-3277-2120
Email: edge_kim@ewhain.net

WA Eok 5370

* 0]=41 (Song-min Lee)
ol skl Ahh sk Qo) Skt A ALY
AeA At ZT ol skt 2 52
Tel: 02-3277-2120
Email: songmn09@ewhain.net

4] ok 24 A

+ & %17 (Min-kyung Choi)
SEERE EERCEEEE RENEE
AMeA A ZT ol st 52
Tel: 02-3277-2120
Email: 212shg26@ewhain.net

Al Eok 573l

2731 (Sang-min Jung)

olshel At st o] el shat A ALt
A2 AHET o3kt 2 52

Tel: 02-3277-2120

Email: smjung@ewhain.net

4 ok &4

Yeji Kim et al. / Phonetics and Speech Sciences Vol.14 No.l1 (2022) 37-47 45



* A (Jee Eun Sung)

ol she] Arh st Qo) 8} i
Mg ATIET o] Seitd 52

Tel: 02-3277-2208

Email: jeesung@ewha.ac.kr

Aok 8k 5 A Ao ol o] 2-lof Aol

* 0] %47 (Youngmee Lee) 14 %] 2}
ol Attt Aol 2] &t w
AeA AT ol st th 2 52

Tel: 02-3277-4603

Email: youngmee@ewha.ac.kr

Tl ok g, W Aol &4 Akl

46

Yeji Kim et al. / Phonetics and Speech Sciences Vol 14 No.l (2022) 37-47



A}

ow A 84} e
9] BEECEA

d 3RE

20 S

il

=271, A

.i%mlm
W S
N of

e}

A B ALE o] A|7HE BEA S

5 o off
—

Lﬂzy_q_

of\r 2 oy
3 ;E b

o

=
ﬂ.ﬁx_,
o

do 4z
4! 0
e
F{F

'
Wy
r1r

39l sah9] AR Aol ThE 2] A7 =
SEREE

kj Z&41) 9wy
: %‘jﬂ%‘ﬂ% of| A W L= 0= T A0 ALY P ulal

A%, o1 04 A% o] 49 0

oy [e)
\__F;] U]—_'E’ ;l—v‘:_ 2] H]

RIL, ol AEA el = A

iﬂ u]—ﬁ\_ci LIFE}_lJ-q_ \_14 = o]
Al 7RI TR 218 BoFolek ol # A ks 9
JA

y
L e

2 o 4o

=1
UL
=28

Mo
N

et

sk

> mo
b

ui ki

2

o1 Aot AR A

A AEAS Bl 1
@528 ol 7} gl o
3 HS 7w H-ohdE

AT °ﬂ wheh @ A= AIRE

i,
&

b O 2o

N 0_L4

ri :1
o

= 1=

(
A

% i

|3l
=3
JJr
1A

A

Jm E o o
o M r_u., o

=2, o of

al

e

i

‘_—-_

5 Sl

23S & 7183](2009). =3 = 9 AkA
FFrolo] F2F9) 48151, 14, 195-513.
A A & BAA (2014). =& HZE Gl w2 A A2 AH A
zt, L.;%B/ﬁ% ‘W# - 6(2), 81-88.
(1996). FFEFOolEHE A& §EHAL
4 (2018). B A% o] Hol= dsuE
EA AT 2] 9] 278 10(4), 67-76.
(2013). “f(pause)y oll Tt w52 1%, ¢loj7efod
7% 64, 179-204.
4 & 2733} (2017).
=7, 92), 9-22.

of thgk =8 AT

o

7

o =
=3

B

=<l

AR, AR, FaAw & 1733 (2015). 3= £5F 24 DB T
5. ga2)9h 2573 7(1), 139-150.

HEE, JE S, A & WES}(2005). QA 4 (pause) 2
Aole} Rz o3t & Eg-S 913 of|u] AT ofx/E
7% 14(3), 229-237.

FEY & 21AY (2019). ZA|, A, Aol w2 Fx|o] 23 &F
AT Y29 5§ A8 11(2), 33-44.

FED & AA G (2020). FA D9 S5 D99 A A
T g2 9F 2578 12(1), 19-31.

ojupeh, AAY, =9 & 72} (2017). FH50] L3} 9 A

Yeji Kim et al. / Phonetics and Speech Sciences Vol 14 No.l (2022) 37-47

o, A, Altiel &

27-39.

o145 (2016). 5= 7] Q1A]-Q10] T o & FHAZA By
B7H=(ISCOLE)®] A% = 8l Bt = A7 /o) 5215
o972 21(1), 151-161.

54 AT BElg) 2HH, A1),

o) (2011). FY =919 HA I E o) ZgdE AM St
e AALSHY =5,
o1& & AT (2017). TaE)gol obE Ak obE o s} £
=o} 4 vlnl Page) 2573 92), 111-118.
deliel, &3], A3 & FEA (2013). FEEA LS 53 035}
o & 374 o] £ 4hol A Wk AFE3, 17(1), 259-276.

A8 d (2004). =317t <5 Tl VX & . a4/ 2/
X QIX] Bl P E: 16(4), 435-450.

319 (2019). B3390 o4 kAot 5437 o Al o4 BhAte
THEE A FA L sguet B vl gag/oh 2y

8 11(4), 109-116.

47



