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Ao Holol| A Soto] QAL HA} Z715kal tH(Leonardi et al., 2018). St} <1
= 219 FEY 22 28 $42 7HIH(Patel, 2010), FZ 2 WIS SRS
(Thaut, 2009), Ae]Hi= ¥ QJoim Afe} Bu et Alalo] vHel & tHPatel, 2010). 0|23t
TE5HOF Q3 9o o] AEE A=FT 4 k= ATt ZAEo] 21O W (Kershenbaum,
Nicholas, Hunsaker, & Zipse, 2019; Whetstone, Kim, Reynolds, & Deeves, 2018), o]+ <1°]
g ZopllA &9 28 7Hsde Eolal Ut AojAlES AT FA=m 7HolAE EHA
219] Szolo} BES Wi A (melody)S FBlol Tl 5L NIt 2L
St olejd AYS GolEut ol TioR Qlolel Bate] WA 2Eel BEHT Itk
(Belin et al., 1996; Hough, 2010; Miller & Toca, 1979).

Aol B X (therapie melodique at rythmee: TMR)S ZgfAo|9] EA = tFEO] thoj
Zo| ApgoliL, BAo] A o] £ g0 THH AL Wi, ke 87} 7 2o
DA Q91 A 71 AES AR ool Hﬁ% 3% T|(one growp) T
¥ AL 3125}o](Hart, Collier, & Cohen, 1990), 32 39 7HF 0] 7FA12] &2 X%
o, Rkd o g 79 ol W2 35 HiX|sk= FEE 7HILL ﬁlq(COﬂese, Riganello, Arcuri,
Pignataro, & Buglione, 2015). Seki®} Sugishita”} 7H&3H LEo] HA(MIT-J) YEo]o] 1%
P E (pitch accent)E ILE{5to] A& 2Qlo] =AY W2 27HA & /=0 3lom, 54
A 59 FEIE 72 AtK(Seki & Sugishita, 1983; Tabei et al., 2016).

Shoj= 274 ERR} 2of(syllable timed language)©|™(Jung & Shin, 2000; Shin & Lee,
2019), Z&<pof| whet I3t Aj7to] SoluAl E vk (Hong, 2010). St o]439] 2= TojE0] &

o] shte] ZFAFH(accentual phraseyE B/Jstal, ZAAITE7F St o4 o] 2FK(intonational
phrase)S FAISHH(Jun, 1993). A7 4242 7-9ofl= THLHAZR-I-A-1)E AdE+=
o], ALDoAE AT uA9t 240] I FH)E AFEE= Zo| guko|t}. o]of Hs) <
T A A= wEREE FEo] ZojA|al T FHofl FAEANE o= BA Ax
(boundary tone)7} AHETH(Shin & Cha, 2003). =3t BAE, Siwdt &2 24 30l wat
FA9] upx]ef ook 7t AA|AQA 82 HHHJung, Lee, & Park, 2010). 320 282

Zofn|7} £49] of# YA & ol Esh=tfol wet ou]7} GEtA|AL, Tolo] ofn|7t 5dstT
e 2447 g2d Tof w2 AU IR F97t th(Jang, 2015; Kwon, 2010; Lee,
2011; Park, 2009). o] £-80) B 7502l BARY JRES TR 58 4
Po|= Sha, 3 WA L] olo] MetE Fol Waro] OJuS HIRL SEH S5
< YER7]|= Skck(Hwang, 2014; Jung & Choi, 2013; Oh, 2018).

o4 SAolelet olojol kv, 7t 9lofo] L8H BHS Mefste] AL AR AL

2
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Aot el ol FA $89IE L 5 Sick A TN dobARe Aol Aol A58
w, 7 Ago] Taelo] kS  wu Hgololof Stk Aotk kel Hg, 2%, 3
4 o] To) 519) AALAS 24 Lcl o] ik BHHAY 5 Qone. 4
o] olgF B4o] & WIYHES 48 AH AL e FasTHL & 4 Urkvy

SPAIRE 71 Qloje] oloFg BAEkR o] & AIZHOR AATHE RS A& o] ofr).
25 H7|EANL 22 93] S E4L "L A It ofof High tiet

Qlo] QATOIAE “Sobd 7|H, % ofue /|5t Fuo] SUtkChow & Brown,

2018) 0]9] & Ao LA 9 Al-E(speech melody) o]gtal 2= AL 53t Yol
11 $HH(Bolinger, 1989; Ladd, 2008; Nooteboom, 1997). o3t L2 Steele(1775)2] A+
oI ARSI, i 319 2 Whie] el A Batet 49 A e
AA &3l AAES AAFTE E3F Chow & Brown(2018)2 7iUth oS mo|& LA}
ol= g}x}_4 ubag] 279} FES BxF o g HIkslels 2L shHA] waE] oorS
OfHE H7|Sh= oFZ BT ol2et WA Aest AL 2 O] HO| o|Fo] of=] 27
A £4EL, 271 HHE)S el & ZF— s TF 5 U= BEAQ HTHel € &
SITF. SHAIRE SFRBKE A9 el elgol eI T 38 e T4 ool 3T WSk
2T 5 A "ok 4ol S IR 715517 f1't Aol=td A7 HAAL, AoiA
oA 2 Eve AeS Wew Aol Aol I¥ mHel 2319 Woh= 117EA|
ol B Foleh. olo] 2 ATolA £48 LA A4t AElA ASE ST, S, B

ool ¥ wEOE 3830] £ HTE olEold 6270] EHE AYHE BF 93
(BAE, SRR Ts] XX oIS ABSHE 4 YIS toz S4RES 4

WAAAL, 2 280 S S F MY LAF WS 84 —%@%ﬂ_ F3h, 2454
7 BES BAROR BT, olF Sobd JHEOR Wt ALl AU B
I 1=
= U

skolo] 27 7)ek go e A 7% }flé shgistaat shoict.

1. g5t EOXt

B Ao A= Aot IRB 5<Q1(SSWUIRB-2018-043-001)& W2 & Fojzx5
Hotal Aol it A8 oA A F AFE JPsIATh AF FojAks A A4
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K chekmol s oSk AT AN 24 FLES Fo) AUHom Aol Holst Folxt
S8 theo] 7o AR 2Zs= Tt 9. 25Aﬂ YA 308(22.2 + 1.6A)T 934 30%(21.6 +
LsADeIch 2ol 41 7122 A, A9 BATAC] A% A|odo] Agolt SEAS
oAz B9 Roldh BT HEolE FASNE A, BA, BT A olfel 4 %
o] 7Mset A, A, 24 B8 Am S0 Bolat Aol

2. g+ Axt

H & B 58 B 74 € B5H8E AF
2 Aol ST = FFT 5ES 5] Al 7€ Aols thd 2ot AR AT
<At D8 ZONA 7S ol ARSShe £ £3<Q BAES SEwo® ARSI
(Kwon, 2011). ¥F=o]9] 39 42 W= ofu]7} & o]7] o] 11 5 o] ARE+= o]
o]Ql EHjol(-Uty, -U7?7)= AR SheolA A5 2ol= sj8A] & sl -8
L HAET} oBEEo|A BE ARE3F 4= 9l T(Jung et al,, 2010), RALS] Q5o we} #]ET}
=19 ‘tﬂﬂ-ﬂ 32 4= 1o{(Kim, Park, Kim, & Kwon, 1996) AL 95 27S F7Fsltt.
St Al g2 gheo] & B4 Xbi’oP@l <4 *4 QS Eol7] 98l 623EE T

ol
3809 5 AR ofEol 6}494 CIT6S AT HES T S 45 9
3 SlolX 2 MARLYIS Wi BT 109 ogel dolAA] £UT B 99 55

A5 A, 57 FoA BF 47 oo E FIIE QI ol2et 7|Ee] 53t
538 BEE2 <Table 1>, <Appendix 1>3} Zt},
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<Table 1> List of Collected Sentences
Sentence .
type Detailed sentences
-nida. -yo.
Particle X Particle O Particle X Particle O
Hong-gildong imnida. Cheong§oreul Haendeupon juseyo. Noraereul bulluyo.
(I'm Hong-gildong.) hamnida. (Give me the phone.) (I sing a song.)
£ & (I clean.) P ’ £ &
S Woondongeul . .
Suyoil imnida. hamnida. Sudgarak juseyo. Murireul gamayo.

(It’s Wednesday.)

Statement
Apateu imnida.
(It’s an apartment.)

Boksoonga imnida.
(It’s a peach.)

Hwajangsil imnida.

(I exercise.) (Give me a spoon.)

Hyujitong juseyo.

(Give me the trash
can.)

Sesureul hamnida.
(I wash my face.)

Jipangyi juseyo.
(Give me the cane.)

Busreul tamnida.
(I take the bus.)

Rimocon juseyo.

Sopungeul gamnida. (Give me the remote

(I go on a picnic.)

(I wash my hair.)

Yangmareul sinuyo.
(I wear socks.)

Changmuneul
yeoruyo.
(I open the window.)

Jeonhwareul badayo.
(I answer the phone.)

(It’s a restroom.) control.)
-nikka? -yo?
Particle X Particle O Particle X Particle O
Hong-gildong mnikka? Cheongsoreul Haendeupon 5
(Are you hamnikka? isseoyo? Noraereul bulluyo?

Hong-gildong?)

Suyoil imnikka?
(Is it Wednesday.)

(Do you clean?) (Is there a phone?)

Woondongeul
hamnikka?
(Do you exercise?)

Sudgarak isseoyo?
(Is there a spoon?)

(Do you sing a song?)

Murireul gamayo?
(Do you wash your
hair?)

Question a0
Apateu imnikka? Sesureul hamnikka? Hyujitong isseoyo?  Yangmareul sin-ecoyo?
P (Do you wash your ywriong Y g Y
(Is it an apartment?) face?) (Is there a trash can?) (Do you wear socks?)
Boksoonea imnikka? Busreul tamnikka? Tinanevi isseovo? Changmuneul yeonayo?
(Is it i each?) ) (Do you take the (If thii’:: a cari]e”.) (Do you open the
p ’ bus?) ’ window?)
Fiwajangsil imnikka? Sopungeul gamnikka? Rimocon isseoyo? Jeonhwareul badnayo?
(s it a restroom")' (Do you go on a (Is there a remote (Do you answer the
’ picnic?) control?) phone?)
2) A= 4
B 7o) 84 A S-S 20 dB ol5te] 480] Gl FXIIA SHET. AT Holaie

et
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£ ottt 24 2= iPhone/3.5mm | =& E2|71 Earpods WFO| A2 =-35F9 1L, 44,100 Hz,
l6bit= MEFSI o, Kl BfYS] WAV I = 11F Al WS ARESo] #1453t

£ oA o] 24 AE B4 Yi, Oh, & Chong(2016)2] HHHE 7|Hto 2 43| Qict E
ok & Aol ¥ 94 594 Q4R Hlels IS S JEE Mok =
7] @A dAlE AlS7. o] *éXﬂ mz e A8 A] Zolzpe] Qo| uk=o] Hr} Sois)

AAZE}, Praat 24 B4 T2 7oA TextGridS At
1538 & 9% E4L 45 Aol F

T o= T

ofo
ol
el
)
+
o0
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ille
oX,
N
)
!
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2
filo
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2
_O|L
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i)
[¢]

A 2455 FEOIY. 58 S 84+ 7 5489 71259 (fundamental frequency,
f0)o] H+t Zriﬂ“}l\‘(HZ), AEAZHEE])= 24 1 18 nIRh ms), ZE(dB)olH, o]& A
2+ 2-31(pitch), <7 Hduration), 7JAl|(accent) 2 FHEFoIATE 234 Q45 A

22 g B ew 2tk
A, 8% 09 B FHAE 12 BFRS ol 7] R F 1Y 2HD
Adte] 8312 HE5lYtHLindsay & Norman, 1972). 4, 249 A|&A7Hms)S 27}

(duration) 2 ARSI AEH), o1 A3 £H| & %} ARFE 10002 X|Bste] SHY ARFE
B SR F(0h, 2014), 7P AL AREE SEGRE, T 7] ARHS 2R HE A5

of 2% gloR WAL HAHmetery 7}2} 23] AASEE 480 4 A9,
3 nieof 399 = shbe] AT o hes ARt A, BEBYE 29 A7l
WSS 11 glo] 7MY S 2] §1X|o] SMIES Hofsiglon], Hzhx o A7]o] wst

7b 78 7R5% 4 HAEe) 3dB ool Aol L Sole AlE Rofsieit

2.785283 ]2_?85283

: " 0.868859
357424 Alisible part 0 996717 seconds 654142 17 87075

Total duration 21.524898 seconds

<Figure 1> Syllable segmentation and labeling of speech data using Praat, and information on
frequency, duration, and intensity for each syllable
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S SHARY SFH RS BALLS 95 ST A4 W 24 FAHA (mived-
design repeated measures analysis of variance)< 4 =
S} A)4:A1ZHms), ZE(dB)E FLHRIOE 5 o
2= 24 U S8 A7 2 # (uﬂ/\']T':, o), JEHE Al 7+ 8Rlo=w

A

L3
_I:L L
N
OHH
2,
£hs
1
o
>

S

ofr

o,
30
)
=
__)..1_11‘

A7gstint. 38 SdofAe] AR FFo WE Zfo] FE2 HSHE r AHS AAISHA
o} BA T2 732 SPSS(statistical package for the social science) 24.0-2 ARESFITE.

=
2
Y
il

3}

bal

=¥ /Y, 42, A KR OE X0]

53t AA BHE =74 ANOVA Z3}, 38 £A(F(5, 290) = 55.20, p <.001,
7;,,— A488), T S (F(1, 58) =33.88, p<.001, 5°,=.369), ZE(F(1, 58) =479.92, p<.001,
7’y =.892)0] B3| BF qojuigt FaHrt YEbdth Aoze i) QlojAE Ad x 27
&A(p<.001), B4 88 x 24 &A(p<.001), AE x B 53 x 248 &A(p=.001)° 3l
oA FoJulgt A3t vehgoH, g x B8 530l oA+ Fenet A= YEhA] o
AHp =.174). 67§9] A &£AJof Ao|& AlREHOo=Z HAsH7] ol Bonferroni HA-E& &5k
AFFEA(post hoc)y= AAIRE 23}, AAH o R oF Al FH0] Fukr= F Al 24 H|5)| &
ouSHA EUZS AT & AU, 7PY w2 222 3 4, 7P B2 SEL2 sHA
=41 Ao YETt o]= <Figure 2a>0|4] & 4= QI50] o449 a7t FAJHET 79
oot w9kon, & Aok HFoA 79| uix|dt o] [olu|otA =932 UERdTh
A &A1) it &3 AA| B2 57 ANOVA 23}, 338 £A41(F(5,290) = 11.14, p <.001,
7, =.161), B S (F(1, 58) =20.37, p<.001, p°,=.260), EB(F(1, 58) = 13.68, p <.001,
=.191)9]| ol =5 Fougt Fa37F Yeldth AS2RE it QlojA= 8 /3 x
24 A (F(5,290) =485, p<.001, »°,=.077)°] LoIA Ttk Fojulet A7t velyitt 6712
=4 &40 ME AHAIZES] 2ol AFEHOo R HAst7| 5] Bonferroni HAF-S B3 ARE
EAZ AAISHRAL, <Figure 2b>0)|l4 & 4= 0], 6514 29| X|&A7o] 2-5HA SHE
t} 8ou|5HA 71 Ao® UERdtHall ps<.001).

i
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a. Frequency b. Duration (Inter- onset Interval) ¢, Intensity
(ms) (dB)
270 75 —— M. Smtemem
—-=- M. Question
—=— F. Statement
_ - F. Question

200 4

165

235 } ‘
| o | 5
| |
| |

50 4 T - . . 1130 - . . 50 - .
1 2 3 4 3 6 1 2 3 4 5 6 1 2 3 4 5 6
Syllable order Syllable order Syllable order

<Figure 2> Syllable order, sentence type (statement, question), and gender-specific averages
and standard errors (error bars) of (a) frequency (Hz), (b) duration (ms), and (c) intensity
(dB) for each syllable

G T B A % Y ANOVA Hoh 8 EHA 2 RO Kol ek
VFIL(F(5, 290) = 2.30, p=.045, 5°,=.038), B S&(p=.7), ZE(p = 429)0] H3 BF
ujg FRTRe U] ot A5 Ae Aol QolAE olulg Kol ehiA] oiolet
A AR 229 24} f50] B SEE AF AW, BT ZHA 24l A9 ofd
A9uct QofulshA Al 205 LeRTH(1(59) = —5.83, p<.001). SHAIRE Fp1(59) =0.17,
p=869)% AEAZH1(59) =~141, p=.16400 4% KJuZ Fol7} LerA] gkgiet.

G4 SRR Bt s 127.9 +14.0 Hz, A Fu45= 984+ 11.4 Hz, 331 Fu14
= 1389+ 15.0 HzQ o1, o] L1 & ¥shd HHFS B2, AL G2, 1= CBE e
TH<Figure 3> Zx). ofA4 Acro] Wi Fupil 2250+24.0 Hz, HA F0}4L 1768+ 154
Hz, |3 Fups 259.0+34.5 Hz3 01, o] S/ 2 H3slH Ha-2 A3, JML F3, 2|11

+ B3E UETH<Figure 3> %), ¥ 7+ TAg]9] 33=0] Aol= theh 1082 (semitone,
5o )0 g YR, HA 218t 1 2319 7H42 J Hu BF oF k(I &
4)0 % UEREITE

FHE A7) 3 A
o FHEBAE, GiEw), A

3} ek gAY 2

rL
=)
K<)
x

THE 2 <Table 2>9} <Table 3>0] AA=E|Qc}. A7}

2 249 B Fueet gk 21 e thy
24T B4 Fuks 130.7-135.7- 1411 -118.7 -
2 B2-C3-CH3 - A#2 - G#2 - G20] it} B3] &AL
7h Q= HARS S4dY Wit Fu4l 1404 - 144.1-137.1- 113.9-105.8 - 94.8 HzQ 1L, &
T2 HokE 18l C#3 - CH#3 - C3- A2 - GH#2 - G20] it




Yo A 5{1‘— OJER BXo] oY W Fukhl 129.1-134.9-141.4-121.1-
115.6 - 1462 Hz 1, 2312 H3HE el B2 - C3 - CH#3 - A#2 - A2 - C#30]Q1tt. WM A}
7} Q1= oJ&rLo] gz,guc} Bt Fakl 1341 - 141.7-132.3-117.5- 115.8 - 143.5 Hz9 1, &
T HEE mEe C3-CH3-C3- A2 - A2 - C#30] 9t FAL RAPT 9= ﬁéﬂi%ﬂ -Cﬂ—"ic
oA 3HA ZHo] AR FE7E ofd AR SAKCE [Fou|okR|= FA|T Batgk
< B2 =4 YEET

ojAo] AP} Qe HARQ SAY Wi Fukrl 230.6-242.0-253.2-219.1-199.8 -
176.1 HzQ 21, S 2 ¥3kE w82 A3 - A#3 - B3 - G#3 - G3 - F30]9it}. ojA4l9] AP} Q=
PAE LAY W Fupil 242.5-2483-260.9-209.4 - 193.6 - 177.6 HzQ A, S8
3hE ﬁﬂﬁ% A#3 - B3 - B3 - G#3 - F#3 - F30]Qit}. J49] ZAP} Q& OB Ro] oA Hyt
Foppl 223.9-242.7-241.5-231.0- 1953 - 244.7 HzQ11, S 2 ¥k uﬂlﬂg A3 - A#3 -
A#3 - G#3 - F#3 - A#30]Q1t}. ojA] Ztho] ZA} Q= oJfio] o4 B Fukbhl 236.5
-249.8-241.2-211.8-199.6 - 243.5 HzQ 1, S 2 W3 mjelS A#3 - B3 - A#3 - G#3 - G3
- A#30]0tt. o] HolA= RAF of B TE 3119 Xol= BA RN o EFolA U
ELRR] oottt

Frequency
(Hz)

87.3
146.8
174.6
246.9

Note
Names C2 D2 E2 F2 G2 A2 B2 C3 D3 E3 F3 G3 A3 B3 C4 D4 E4

<Figure 3> Piano key names and frequencies (Hz), as well as the vocal ranges for
males and females

lo

=47F AEAZHms)ol| A=, B89 RAPE Sl BAES 24T B ASAIRE
170 - 153 - 164 - 164 - 161 - 197 ms©] 12, & 3} A]7H1009 ms)of| That B2 4:1:3:2:2
42 A= QT b“*-fﬂ ZAPL Yl BAEY S4T B ASAITE 165 - 157 - 158 - 165
- 184 - 185 ms°] 1L, F W35} AI7H1014 ms)of] TSt vl 3:2:3:2:3:307F X3 ]It
o] AP e RS ST B ASAITEZ 167 - 153 - 151 - 161 - 166 - 183 ms©| QL
I, & 235} A17H981 ms)of] TSt Bl 4:3:1:1:3:42 X3EH QL) GA9 AP 9=
OJR R0 &Y HF AEA|ZF 158 - 149 - 144 - 148 - 148 - 169 ms©] 1L, & U3} A17H916
ms)of| ot H]E&-2 4:2:2:2:2:42 XEEA.

.
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<Table 2> Melodization of Korean Intonation in a Male Group (n=30)
Average melodic characteristics
- . Duration Intensity
Division Pitch Melod
(ms) (dB) Y
B2 165 58.8
>
T
Particle O A#2 168 58.7 * #
B2 3 C#3 A#2 G#2 G2
Cheong  so0 reul ham ni  da.
Statement
>
Particle X A#2 169 58.1 -
C#3 C#3 €3 A2 GH#2 G2
Hong gil dong im ni da
Particle O C3 163 59.3
B2 C3 C#3 ARZAZ  C#3
Cheong =0 reul ham ni  kka?
Question
=3
i i — —; T i
Particle X C3 152 59.0
3 a3 C3 Af2 A2 Ci#3

Hong  gil dong im ni kka?

o 9] A} Qs BAEY 28T Bk ASHAITES 216- 187 - 202 - 192 - 188 - 242 msO]
A, Z 2o} A17H(1227 ms)ofl Tigh H]&-2 4:1:3:3:1:42 A=} oA o] A
7} Q= HARS oS- Wi AEAZES 207-199 - 193 - 183 - 216 - 241 ms©| Y1, & 3}
AIZH(1239 ms)of] Tt B2 4:2:2:1:3:42 AT= Tt o449 AP} Q= &R &

=

A B AEAZEL 195-179 - 184 - 185 - 181 - 196 ms©] AL, & U3} AJ7H1120 ms)o] of
HHE 4:2:2:1:3:42 A= QT 449 2APL gl Qe S4T B ASKAIKE
= 195- 183 - 184-179 - 186 - 199 msO| A1, F U3} AJ7H(1126 ms)of] Tiet H] &2 4:2:2: 1
:3:42 X3=ct
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<Table 3> Melodization of Korean Intonation in a Female Group (n=30)
Average melodic characteristics
- . Duration Intensity
Division Pitch Melod
(ms) B) Y
A3 196 57.2
>
¥ F I
Particle O A3 204 55.4 %ﬁ e
' Z e T e e 2
AJ Aft3 B3 Gi3 G313
Cheong =0 reul ham ni da.
Statement
>
ﬂ T
I
| I T | |} | I
Particle X A3 206 54.7 ﬁ | ————— ]
2 T T 49T
A3 B3 B3 G#3 Frt3 13
Hong  gil dong im ni da.
>
I
Paticle O A3 186 56.5 %ﬁ’t i —
E: #;‘ #:t fo 13 t°
AHD ARS GI3 FH3 A3
(iumlf 20 !LLll ham ni  kka?
Question
>
n I
ﬁ T I I l1 A I I
Particle X A3 187 55.7 ﬁj = #;L #;t!:;f ﬁj
A#3 B3 A#3 GH3IG3 AR3
Hong  gil dong im ni kka?
oA o] WAL, TS 2ATF A AR LAY WE BT 584-604-
61.5-57.1-57.9-56.9dB0]|9l1, HA+= 56.9dB, F11= 61.4dBo|EE MIEL= 384 24

of Fofsity. @49 AP fle BAES 58T Bt e 582-61.1-59.3-56.0 -
57.0 - 57.0 dBo| )1, A= 56.0 dB, = 61.1 dBO|EZ MM EL 2¥R] SHo| Fojslg]
o} 949 AP Q= olEEo] SAY HF T 58.3-60.1-61.0-58.1 - 58.5 - 60.0 dBO]
AT, AL 58.1dB, 1= 61.0dBo|EZ A, 3 =9 ZJo]7} 3 dB o|sle]7| wj&oj
FMEE FofsiA] gttt ddo] AP Qls SRS 249 B FEe= 58.0-60.4 - 60.2
-57.0-58.7-60.0 dBo]31l, FA+= 57dB, F1+= 60.43 dBO|E & HAIEL= 2HHA 240 B

of SFATH.
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]9l AP} Qe HAES S-Y B FEE 55.7-57.5-58.0-54.0-53.9-53.1 dBO]
AL, FA= 53.1dB, Fal= 58.0dBO|EE M E= 3HA SHo| Fofsilnt. ofJ2] ZAL
7} Q= HARO oA Wt FEl 544-57.9-56.7-52.8-53.4-53.3dBo|Q, A A=
= 52.8dB, 1 k= 57.9 dBo|EE M E= 2HA &) Fofstqit. of4do] 2AE 9l
-‘5 OJERo 4G HF FLL 56.2-57.8-58.3-55.1-54.8-56.8dB0|Q1, AL 54.8
B, |1+ 583 dBo|E& MMEL 3¥1A o] Fofsiqitt. o9 AL gle oY
%éi% B Al 544-57.0-57.1-53.9-54.8-56.8dBo|91, A ZEx 53.9dB, 1L
e 57.1dBojB g2 FHEE 3HA 0| Hofsigitt.

B AT AR We A WAt Bolo] Sty B4 Basky, oleid B4 vl
OF 8o A% WSl B 489l IS ANTORA, DI Y Skl
m2 7 o] WAt 7|2 4us AT AL BA0R Sgich. o|oh Btstel, 4 o
23 99 o] oI BHE WT 42 AL AoT Bl Heix LEY 48
A] A )9 7|2 ARE B8 A BHSLh o8 98 EEolE FASHE w
1925419] 4 308k o4 3099) 624 | WAT o EEe] 84 HeAzE S5t
S SASAY Tk, NS L) FESe] BARAE AN, o2 2o
483, &7h HE) O Walkstel Wi AES otuE ANtk AT B
23

gole o= 2o

Y
2 o
N

19} o170l et 4 8310 £ £90] B ek, ol e ol
. 92 712 W S ck F F AT vl 798 4 5 oA9E ol
SRR el bl S310] B UeRle $85 AUE ckel agel s 8o
27V} 20 A3 SASHE <Figure 25014 UEREE, Fuig SHolA 621 F o Al 94,
3 & A7 T BT OB JATE A ehde 390l sl @ B4
nhxjet 80) Zurt AThH R e A0 Lrehdeh. ol 38 ol5te] AT

22 LHS| A0 el /1 e QAacim, 1999, T3 ol S3% A4
7r0] QoA et 249] Zolrh b AT, 1 thgoze R o] 71 AR Uekyt

ﬂJ

th. 4 oju|y A4 “d=(boundary tone)o| A S50]7} D‘a}ﬁ 2> Itk Yune(2020)2] AT
Ao} FAH olg ol F AR H B AE&E 4T A FAHE v E

ok, eke] AAlTe] vl o] Sale A o® l"—7ﬂ St pA[Ef FAAe] Sale
FhiAes @A st mpAe; 2 A7 ke Zlo] eh=o] Wet ofofe] & HigH Aed

_4

rulo



AJAFRICE. T, <Table 2>} <Table 3>0f A|AE Q?E% SoH4 AdgolEr|Hhs TaE] A
< TESRE Zo|BR, A Ao AHEE Feol= e & o}z 0.
HPAIA ARES AS FH3

A4, o] AP B FR(BAE D)ol wEt tEA veRdth b4 348 Al
90 7 kA sk S
Faksh &A1) ol B4
JM ) T S
vy, o]JRRO] HLo|L Fulr}t ALY 1! (<Figure 2> Zx), olyst AL I Fd}
o At BFoAA Uebstth A&AT] QlojAls mRRet Z-o] BA T olFF B
Al 71 770l Hol7]= FAIRE, BARoA 5] Z4A Uehts A3l vk AL dskal
ot AEAQl SHolA £od, BAEY 51 R &S SPISHES o1, o] F9+=
5ot s AAtsh, 254 S99 ojMe A ST viAY 85 71 2710 SHE 5t
=, AR Aeols vAY FES JEREET TS 4A sk Zo] #deithe
AARREE ol#et At Aihe 0] Y S AY WEOEHN AR oiw
-.-.—Cé TFEE 5 Q 1‘4——— Weber-Fox & Hampton(2008)2] A+ A1t} U]

7t QJojAls HAEo] 189+ 50 ms, QEE0| 173+40msE, 0] WE=R®

%3?}3 H, AL oF 317 bpm, E-F-2 OF 347 bpmo] F|of, o] FFo] PAFEE L} oF 9% Hf
% 9k

AU, THo] olope Aol wel theA) Lrehdeh, FulRt G BE-L 1279 Hy, o
B2

< 225.0 Hz=Z °F 97 Hz®] Apo|7} YA, olF S11& g d42 B2, o4 A3V}
=™, oli= of/do] th=F 105FS(semitone) Hr &2 2 SJuiRith ol o] BARET &
2 Fri9] HAE ARSI xﬂA] St Hong & K1m(2016).4 o9} A3t} BFA|E SLo

T Ad 2% fARH 6H2(545)Q] Ao & UERytt) oj8nt ojye}, B4 333} AEy
FofmlRt HeAg Bt %{%H‘Zi—é AI(p <.001), ‘94 A9 B, BAE B T+
122.1 £ 17.8 Hz, QJE& B3 Fup4L 133.7+8.6 HzE, 0|8 S8 WH3lelH, 7kt A#2, C3

2, ot A BARY BEY B 25 XéE 2 A0 = Y= Zlo] RIS
L= ] R B! ﬂﬂuﬁ l—t—%i%“ FopE 2214312 Hz, O B T
228.6£19.7Hz=, o5 S1IE BI%SHH, B5F A3, 24 53 1t 50|k Ao]7} UEhtA|

ISit. 2 el Wk B3 9 W) S0l Hek 4 oItk Aolch WAl 39 59
orge] g3} ol HFol Utk Aok, A olEjet At 6589 Bgloln
£ 98] e Aol7k P neisolof Stk SBY ALARKES FA Weto] 165+ 19 ms,
ol4] Feho] 196+ 17 msZ 0] WERYE S Wakshd, g4l WS oF 364 bpm, oA 3
2. oF 306 bpmO 2, A WEo] OF 16% A mEA] ok o ekt ol YAk
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T} oj4o] W3l Zol7l Atks AL X9l Lee & Kim(2001)2] A Axpe} A3t} o]2gt
AT Aie AojAZolA Ae A Al S93 FExE Aol qlo] Fofxte] Aol g
Ejojof 3k AT & ANRIAE = ofof sHAAE, tiek of/d 2] A7t E/dell Hlsh
e 71 =A AAE ot AAAEE B Ik ’lio] QlojAk gl ol &
o W27 sh= Zo] AAAHE 5= ths A AARITH

A, ZAF ofFo] w2 AJolof QlojA, SET Tkt A&AITtoIA BAFCE {9

% Yoo ARt 2AF Qe 540] RAE
gle SEET Al Aoz UETHp <.001). ol of¥=E Wil vHAe EolA 241 9
= A%, RAE xS g8 27 © AlA E2ohs Aol ke AL Hojge 23t
g Ak ol EHE, ol 2APE e S 21U B9 HkE FA= ga HE
s Aol AA| T3k} FARE 4= Qlths RS AARIT
= of 7o R Wlsto] AE3tE AAE AT AL o o]
o] Utk 21o1e] AlZHA 2gmel Frod= H71E 4 fle =L =9 Fol, A7l AEE =
oA & =T 5= e -8 A2 ®2lo] E 4= QUIt(Chow & Brown, 2018). Z13|
Rk o] YESS HAE 5 YA <Figure 224 H 2t 845 W2 EFS|oF sk WARE
o Ut EZF &3 dX= S HA FEETE AR A2 Ao § Ajtsitt o
J 2 127.9 Hz, oA 225.0 HzZ <9F 97 Hz®] Ao]7} YERGE O

o] gk A&3t Aol H=E ko] HA| EF 4= Stk FurE #AH 0] 97 Hze 59
toll whet Abgo] QIAske Apol7t v th2A YEhd & Q7] wiizelt. ol & S0 Fokx
2A9ke] H A S99] §H2H(A0 - A#0)2 OF 1.6 HzQl WFH, X1 39 Wh3(AT - A#7)2 209.3
Hz2, 927t ZA Lrle &7 1H40] Sutea B3oHH 590 w2t wfje- o 4 7]

2ol o]2fgt o] WAYsH= olf= 87t Lrl= 29 Eiol A7 ko] 7HA 0|
e og HFshe o] ofyzt Fub 2HA 9] Blgo Hlgsl] wlzo|tk(Stainsby & Cross,
2009). A0} Fupp ghe S8 WSt FAS Bt B2, o442 A37F HH, o] die
108hs, < ©7:=9] Zpo]7} k. of= Ak&{o|n Aol |22 E4do] vrgH glol=t &
Atk o|FA AojAfL] AR AREE= AeS So4 7|HE ARESte] AAT o Hok &
2ol HelstA & “Festezt £t

OpAERo 8 AtollA] AAShe Ae2 Tttt 75 & st Aol Bk, 1Y
St algo® 7HE 4 gtk He ARtk B Aol 7124 488t AL ghto] 9ok
S8 Bigho] glo] AR Al 7HA] 841 1, E, BAE dEE FHTOEHN, T
o] A9 EAL AW o= w4 JA e F
g &70] ofHoh= Tl di dAte] A, 2o, SoH4 H3k

7 €2 & Atk gelEhe A2 shte] FHol U= Ao] ot} A, 23,

A
L
U
(o]
N
N
T
)
g2
rlo
i
=)
N
L3
=
I
%
(@)
2
~
[l
>
=
O\l

il

=
o
e



Al Soll et e 4 Qe mE, T BRIk JFEofop & Aolr. IHER & =FofA A
AR 712 e SAARAIY oAl o8] ohet Mot Mige S HEskE
A= Aot

£ Aol AR 28] ey AElE £89 tiRd off= A7 AR AAE 4 9l
ok SHAYE o] B AT WS AXSks 47 HFol E AL VIdidth &3], &
e a2 d=o] 54 dHiolEE &85l AFAs Ve A8t Hot g flsial
AU B4 Y F5 A7 712 EWE vhdt: A5 AR HlolE 49
Aot a84de i FIAE AR 7|diEY, ol Se-lofAd e o] 2
83 27 7|8t ARE Hoh A&t AYUsHA Algshe © 71og ZAoft:. & Ao F8
A2 A3 S ARt 712 ARE ASthe AolRg, 28 4, T &=, FAEA)
£ 5 Agol WAE TRt 3 S92 2 249 18 didelA ALfE A 1Y,
AEA5S B8t dojAEe] avtde B7Idvhe Ioll= olzst At 549 534
£45e 2EHR 28Y 5 Sl FAHol Sl Aoz THdEH

References

Belin, P., Zibovicius, M., Remy, P., Francois, C., Guillaume, S., Chain, F., ... Samson, Y. (1996).
Recovery from nonfluent aphasia after melodic intonation therapy: A PET study. Neurology,
47(6), 1504-1511.

Bolinger, D. (1989). Intonation and its uses: Melody in grammar and discourse. Stanford, CA:
Stanford University Press.

Chow, 1., & Brown, S. (2018). A musical approach to speech melody. Frontiers in Psychology, 9,
247.

Cortese, M. D., Riganello, F., Arcuri, F., Pignataro, L. M., & Buglione, 1. (2015). Rehabilitation
of aphasia application of melodic-rhythmic therapy to Italian language. Frontiers in Human
Neuroscience, 9, 520.

Hart, J. T., Collier, R., & Cohen, A. (1990). A perceptual study of intonation: An experimental-
phonetic approach to speech melody. Cambridge, UK: Cambridge University Press.

Hong, H., & Kim, S. J. (2016). Vocal range of older adults in comparison with young adults
depending on the presence of pitch cues. The Journal of the Korea Contents Association,
16(4), 377-386.

Hong, S. Y. (2010). A phonetic study on the prosodic realization of Korean English utterances. The



64 oS SAAT, XM21H XIS
—

Journal of Human Studies, 26, 243-276.

Hough, M. S. (2010). Melodic intonation therapy and aphasia: Another variation on a theme.
Aphasiology, 24(6-8), 775-786.

Hwang, S. Y. (2014). A study on the awareness of advanced Korean learners on speakers’ attitudes
apparent through nuclear tones. Journal of Speech Communication, 25, 251-272.

Jang, H. (2015). On the education contents of intonation for Korean language education. Korean
Linguistics, 67, 193-215.

Jun, S. A. (1993). The phonetics and phonology of Korean prosody (Unpublished doctoral dissertation).
Ohio State University, Columbus.

Jung, J., Lee, H. J., & Park, J. C. (2010). Intonation generation for Korean speech synthesis with
automated sentence type classification. Proceedings of HCI Korea, 2010(1), 159-161.

Jung, M., & Choi, E. (2013). A study on aspects of functions and intonations in uttering ‘-Zrop’
of Korean native speakers and Korean learners. Korean Linguistics, 60, 143-165.

Jung, M., & Shin, J. (2000). A study on Korean time-Unit. Korean Linguistics, 12, 261-278.

Kershenbaum, A., Nicholas, M. L., Hunsaker, E., & Zipse, L. (2019). Speak along without the song:
What promotes fluency in people with aphasia. Aphasiology, 33(4), 405-428.

Kim, C., Park, D., Kim, B., & Kwon, C. H. (1996). The rule of Korean pitch variation for a natural
synthetic female voice. The Journal of the Acoustical Society of Korea, 15(6), 26-32.

Kwon, S. M. (2010). A study of interlanguage intonation manifested in non-final endings that
behave like final endings. Journal of Korean Language Education, 21(4), 1-23.

Kwon, S. M. (2011). A study on the features of interlanguage prosody of Chinese learners of
Korean: Focused on intonation of APs and boundary tones. Bilingual Research, 45(0), 1-25.

Ladd, D. R. (2008). Intonational Phonology (2nd ed.). Cambridge, UK: Cambridge University Press.

Lee, H. Y. (2011). A study on teaching advanced learners discrimination of the intonation of ‘~&Z2°
and the effectiveness of the teaching. Journal of Korean Language Education, 22(3), 257-283.

Lee, Y. M,, & Kim, H. H. (2001). An utterance analysis of conversations and picture description
tasks of Korean adults. Communication Sciences and Disorders, 6(1), 40-52.

Leonardi, S., Cacciola, A., De Luca, R., Aragona, B., Andronaco, V., Milardi, D., ... Calabro, R.
S. (2018). The role of music therapy in rehabilitation: Improving aphasia and beyond.
International Journal of Neuroscience, 128(1), 90-99.

Lindsay, P. H., & Norman, D. A. (1972). Human information processing: An introduction of
psychology. NY: Academic press.

Miller, S. B., & Toca, J. M. (1979). Adapted melodic intonation therapy: A case study of an

experimental language program for an autistic child. The Journal of Clinical Psychiatry,



40(4), 201-203.

Nooteboom, S. (1997). The prosody of speech: Melody and rhythm. The Handbook of Phonetic
Sciences, 5, 640-673.

Oh, J. H. (2014). A study of methods of standardization for Korean intonation curve. Korean
Linguistics, 62, 395-420.

Oh, J. H. (2018). Current situation and tasks of research for Korean intonation education. Journal
of Korean Culture, 43, 69-102.

Park, K. Y. (2009). The study of teaching Korean final endings’ intonation: A focus on intonation
difference of modal meanings. The Studies of Korean Language and Literature, (34), 373-397.

Patel, A. D. (2010). Music, language, and the brain. New York: Oxford University Press.

Seki, K., & Sugishita, M. (1983). Japanese-applied melodic intonation therapy for broca aphasia.
No To Shinkei: Brain and Nerve, 35(10), 1031-1037.

Shin, D., & Lee, G. (2019). Prosodic features of Korean disyllabic words produced by English
speaking learners of Korean. Studies in Phonetics, Phonology, and Morphology, 25(1), 57-71.

Shin, J., & Cha, J. (2003) The system of Korean sounds: Foundations for the study of Korean
phonology. Seoul: Hanguk Munhwasa.

Stainsby, T., & Cross, 1. (2009). The perception of pitch. In S. Hallam, I. Cross, & M. Thaut (Eds.),
Oxford handbook of music psychology (pp. 47-58). Oxford: Oxford University Press.
Steele, J. (1775). An essay towards establishing the melody and measure of speech to be expressed

and perpetuated by certain symbols. London: Bowyer and Nichols.

Tabei, K. 1., Satoh, M., Nakano, C., Ito, A., Shimoji, Y., Kida, H., & Tomimoto, H. (2016).
Improved neural processing efficiency in a chronic aphasia patient following melodic
intonation therapy: A neuropsychological and functional MRI study. Frontiers in Neurology,
7, 148.

Thaut, M. H. (2009). Rhythm, music, and the brain: Scientific foundations and clinical applications
(Y. A. Cha, Trans). Seoul: Hakjisa. (Original work published 2005)

Weber-Fox, C., & Hampton, A. (2008). Stuttering and natural speech processing of semantic and
syntactic constraints on verbs. Journal of Speech, Language, Hearing Research, 51(5), 1058-
1071.

Whetstone, T., Kim, S., Reynolds, C., & Deeves, E. (2018). Case study: Differential effects of
melody and rhythm in melodic intonation therapy. Clinical Archives of Communication
Disorders, 3(2), 127-136.

Yi, S. Y., Oh, J., & Chong, H. J. (2016). Tonal characteristics based on intonation pattern of the

Korean emotion words. Journal of Music and Human Behavior, 13(2), 67-83.



66 oRzriE SAAT, XM21H XIS
——

Yu, M. R. (2014). A study on phonological features of lyrics for Korean popular song writing.
Lingua Humanitatis, 16(3), 105-126.
Yune, Y. (2020). Perceptive evaluatin of Korean native speakers on the polysemic sentence final

ending produced by Chinese Korean learners. Phonetics and Speech Sciences, 12(4), 27-36.

o AIXHAIEY: 2024. 03. 05.
o HENA 2024. 04. 12.
(o)

o JIXH2EY: 2024. 04. 15.



Acoustic Analysis and Melodization of
Korean Intonation for Language Rehabilitation™

Choi, Jin Hee**, Park, Jeong Mi***

This study aims to acoustically analyze Korean language characteristics and convert these
findings into musical elements, providing foundational data for evidence-based music-language
rehabilitation. We collected voice data from thirty men and thirty women aged 19-25, each
providing six-syllable prosodic units composed of two accentual phrases, including both
declarative and interrogative sentences. Analyzing this data with Praat, we extracted syllabic
acoustic properties and conducted statistical analyses based on acoustic properties, sentence type,
gender, and particle presence. Significant differences were found in syllable frequency and
duration based on accentual phrases and prosodic units (p <.001), with interrogative showing
higher frequencies and declaratives longer durations (p <.001). Female frequencies were
significantly higher than males’ (p <.001), with longer durations observed (p <.001). Particle
syllables also showed significantly stronger intensities (p <.001). Finally, we presented melodies
converted from these acoustic properties into musical scores based on pitch, duration, and accent.
The insights from this analysis of six-syllable Korean sentences will guide further research on
developing a system for melodizing large-scale Korean speech data, expected to be crucial in

music-based language rehabilitation.

Keywords: Korean intonation, acoustic analysis, melodization, language rehabilitation
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<Appendix 1> $TE 2% 22

28 73 AR 23
Y= -2
FAX ZAO ZFAX ZA10
4T dut 325 It A=E FAR =HE ER
BARE 2% dynt 52 YT 271 FAL g ote
oItE Jutt Alag gt FAT FAL FLE Alojg
Eaot Ayt HAS gt Ago] FAL FEE dola
A Ut 2% At g FA8 HshE dota
U -92
FAX FAO ZAX 20
TEE dur g gy HESE 9lofg? wHE EEQ2
o 29 JU7k L5 U7k =712t Qloja? HElE fota?
optE Pyt Aleg Fu7k FAE dole? FLE 4lolg?

usol duzk  MAS SR Aol glolar  FEL ojuar
SgA gzl 2FS gk elmad Qolar  HskE whiar




