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SPE SHARE 4519 % 180709] o1F12 43l T Praat

T A0S ZAS F B SAY Sio] HHo] W
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1.4 &

FPgolet nhg3t 7|3 Atele] WalE ejulshz A0 2(Pluchik, 1994), <1kl 54 Aol
U AR, wi el ofs AR o A=S oIAskaL, Z1of thiet A, el WelE 4=
Aol o84 YehdthJuslin & Vastill, 2008). ¢17to] Adsh= HH 20l AL P&, &=
B, FHL9 7|E 7 (basic emotion) O & FLE-E] 31 (Ekman, 1992), ©|= A X4|7Kvalence)
of ufg} JAT 1A, 12|31 ZHAd(arousal) oFof| wlet ZPA T} o] ko] = allo g2 HEHC)
(Eerola & Vuoskoski, 2011; Zentner, Grandjean, & Scherer, 2008). o3t A2 thofFst &
Nom ®EF 4 it oy Snolx AgEe RRol 74 ANg sk Ed

X

S AEsh olojd ko, BREl 7o et AlE|E T EHE wAo] th2ckKim,
2014). 7S R Tojo] Biel SAS AWE AToAE V1R 21HE Eds= 7
Aol WASSIAL, FASAE 14 390l wet Aet Bols Amakt o] B
A8 A ABFtHKang & Kim, 2004; Moon, 2012; Rhee, Song, Na, & Kim, 2008). £3], 7+
Aerole] Al ofu] AE 93| olek ZHAl, W27l, 4 SO £9lold] Rav} wao
HtgElojof O s I = 92 7FE5FtHOwens, 2005; Van Rheenen &
Russell, 2013).

Aol s 2 off FEE= g U A ﬂoﬂ AA U= Eo] ulo] W3lof 9
3 FAETHYI, 2008). H=to] |, o SIS giAfo R HY Bdo| mhE 211 Hels 39St
2 2222 B3| AR Ao A =(Park & Park, 2007; Yi, 2014) 2] =tto] H3r} ojoke
FAdste] Bl A #HS S8l F85H 8= Ae=® HisgthBinziger &

Scherer, 2005; Ilie & Thompson, 2006; Rodero, 2011). E3F, 6]—51101.,] 2.8 EAoA] Aok
e ST W & 4 SoT A% BAL] FF, W ) 2279 91Xl wet 7
B0l Lec, 2002; Shin, 2011), 28 Thole] o1 AL AT WOl ol FRA
2 wefste] 1 B4S woksfol it

WA EUS S WA ofoF sk SOOI ot 4 gl 2o 84 F
Wz sht oliel 85 A5t0] Szo] TElS PAT =M (Ross, Choi,
& Purves, 2007) E&s}#= 7”44 W8 oS REYttH(Chong, 2011). 77 £d7 &
2rio] AT AR AT WY P2 Ao FHL H4T BAS P3| 15
Lo e g Sol fEl % 717 So| Bt Aol Wl A Aesol
oF 3+ 7}Z5l¢th(Baker & Wigram, 2005; Gerardi & Gerken, 1995; Juslin & Sloboda,
2010; Thompson & Robitaille, 1992). T3, =] H7fo) QlojA Wa wjo] ok EAJS Hl
Agoh= Aof gt axido] diFE il Utk Coutinho & Dibben, 2013). o]} &3t 712 ¢
Fol A= AL FHIE waele] itole} Mar|e] Slo] EAS AT x)2 BA

o

;—A
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ool - OXfS - HEF / UYWL ws

dl= A7) 438 % ¢ S 1L (Banse & Scherer, 1996; Costa, Fine, & Ricci Bitti, 2004; Gerardi
& Gerken, 1995) & 84:0] AWAS Wol= Hlol7MHAl= dolrbAl 23k Wb oL a3
Aol gy BEL 93 WD P2 gL T Ak AT BA 5 gl 71E G
7k A%E Bast g

mka

e, A Tofoll Aele o eyt Sofe] M=y siele 4e]9] wio] Wtz A|Zhd
the fAMdS S 3tth(Patel & Peretz, 1997). B Fukp(f0) g SAHAY = UL, s|22(Hz)
2= @92 28T 4= QJti(Juslin & Sloboda, 2010). o] 3 Ay}t HIZ )] FAYLS &+
845 AASk A5d 4= e 2A7F "ok g, M2 o] S42 Wh(semi-tone) 1HA 2]
123782 o]83}=d|(Lindsay & Norman, 1977), ¢JoF Lo A= ko] tiat |24 &
B 22 o912l semi-tone H=E o]§5l7| = gt whEbA] agoA] AbEE A Sk

g }o] ©]& semi-tone THHI= WA SOt A ARESl= WRETS] Hd S
HEsl= 740] ExoR 7;*’61 7]*6?4

i
o4
ofr

J + AU wEY 7 840 SA4S Bl
<t 1A F a4 A 2& ‘?4%1:94 ”,—1-1:1'1’4 Aol ek A=E Alshe d A
ATH(Yi & Chong, 2015). WA & dA4t= A B2 02 Adshz TollA 9] o e
o] & HHsts WELE AT uf oA vt 4= Al il T ZAE Lokl
b AAE QT o5 918 olE ARgshe AelE tide R S EHss Hold) 54
ArE pHste] 4 G FH(0)E ST F Bt 57 (meantone) 02 eSS o E
Sl A ele] A HES wket WEY EAS 712 ARE AAlste] 4 Y W=t
£ A o 28 = e 27E vhdstaal sisith o1& S A2 AlE et 2k

L 7eteld] 8T Bk Fukp(H)t o g2 F3levk

2. Zdolo] ook MES kgt WRT o ko] s FlI7P

1. g7 Xt

& dFolME olsteidielal IRB 59l Wop HofxE Bysial dA-tef wdd At
AetE Z3YSFATHIRB No. 115-8). 1+ ofrks Aol 2Agt A tishal o4 FollA o
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2o 712 FE3 W 19234 o4 305tk Wl A4 A1ES A, WS BAY
o oo AR T2l QH7|ef dldsl= d<?(Friend & Bryant, 2000; Johnson & Jusczyk,
2001; Morton & Trehub, 2001; Shriberg et al., 2001)o|t}. Zrof tiAfA} A4 Tpgof| A ofH]

TS AT AYy, A AR ASF iRl e] WMol o] A tidEgl =l AT =
o] ZRlxo] 2t7gke] e FHsty] sl o= ARIs. =4, el =
= Qe Hde FAsH] Sl Rt oAt BT EolE ARSte A ASH
Rk olE flste] Akm = Aol JIEFE Algsto] Bjofdt 3L, AF Ao, RO #Eo
ARG TS EISHTE A, A A B wFe] ZAITE fleTE A e 29I
S AAstqct Foix; B2 2] €Ak R (volunteer sampling)S ARE-SF] TEhnl AJA]
o] AR X TS EF] AurHoZ mol Hojzlo] TolE Ao & AFS s}
et

2. 937 =it

D+ A2 74
2 Agolx U3 AR TAs] $EA WA, S AAKvalenco)et 74 A9l
(arousal)oﬂ e} B55F o]20) ZA3}o|(BEerola & Vuoskoski, 2011; Zentner et. al., 2008) 7]
o 5%, 3o Ul 7= TEsk o] elzto] el thal 2 A4 - Aelatael
25 W30l o) HFR /|8 GO HBYS 27 tEolch ¥l /14 O HE

of olu] A7 se 2T, Feo] SSHe B Holxuich ook afele] ol &
A lé Aol M= B2 AlYfskal 713, shd

SEow PRAYG. B, 7 4 Euske dolt thge] sjEes Agalsich

£ 94 RS Tejste] AL WEA e 497 tolz
A% rk & Min, 2005; Sohn, Park, Park, & Sohn, 2012). 7, ©Jok
Hoj ¥k F= 6}—}01,] EAS 117ste], A 220] /uE, tC, TI, AKX, M, 3L, B, T, R,

S, NS AL, AL, v 2 ARIEE I AI(HHLH)SF 1 2o YR S-=2
A2 = A LA IL(LHLHY 9] = 7HA] -8 SollAl A7 skiek(Shin, 2011). AlAY, §h=of A}
& WE=E 2ARE Kang?t Kim(2004), 1:]!—6] ol AA7Fe} Apdol weh ER7t Parky}
Min(2005)2] @17 23S vhgtew ALg Mt 2o &9lo] wet 24 o4 wolg 4a)
ek YA, olHet S AH AAH 401 52 Y ¥ FFe = 7Y AAE
T#5lod(Lee & Sohn, 2007; Shin, 2011) -0]A’9} .ol @2 Adslo] 7+ Trolr} Bl =71
o 2ol SIXITHES, WA olelat 712 S SEslel 4%
o ko] 4744 % 127]2 FAEACK<Table 1> )
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<Table 1> Target Words

Target word depending on its position within a sentence

Emotion Pitch pattern
Middle of a sentence End of a sentence
Happiness Low starting pitch E7AA 7192
High starting pitch Y E3) A PEQ
Anger Low starting pitch AA-L&3) 4] oJe38
High starting pitch Z Q34 Z93[8Q
Sadness Low starting pitch Eotaj A E3ea
High starting pitch 234 A& a
3. Xz =%

2 ] A== 20dB o5t Ago] gl FAtelA] thee] Hatg skt AA,
oZpe] 7| EFutg: HHEE mielshr] flaf ‘of, o, o], @, 5 3% &8 WA sielth &
A, =3 W o] BEES HolFa Htof Ay oa HEs A AHsHA 319
ok AR, Foixp7t gt 7 dolE ARSI TEE S 1Q olokr|aHA| sttt AR

T BANA At P RS Ftche AES oto] Foaprt digte® Siststo]
4% —% FFH sk Akm 32> MXL-990 upo] 2R 5-331¢] 44,100Hz, 16bit A1Z7]
22 Hl(mono) Bl WAV ZHAFE = A4st3iTh

4. X2 M

2 Aol SHE ARE &4 B 2O Paatd olgelo] Ho] $4g £ 9
slolZae ¥ chael AR BASIch A, HoiRe] Nurnse HRgke 4o,
Grubb's outlier %S E3 2t Zshzre] Wl Holth A=k Al2iste] 2ol
27 FAAS BESHYL. A4, Script_toneLabler2 7o o] 84 & ot Fak(0)&
=4 0}04(36011& 2013) <F wiEE LolEekth(<Figure 1> =), AA|, FEH o e
d#de Foshr] flsliA Aol = %0‘0}71] Ueht= ks FEH3ich A,
i EH?i«] Fubg ghof 3t & i-tone Aol LAt Ht FHL
A5l th(<Table 2> H=).

o
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<Table 2> Fundamental Frequency(Hz) of Each Meantone Within a Semi-Tone Scale

Meantone D3 E3 F3 G3 A3 B3 C4 D4 E4 F4 G4 A4

f0 (Hz) 146.8 164.8 1746 196 220 2469 261.6 293.7 329.6 3492 392 440

0242078

0.02304]

I
0.00269| | ‘ h
" I

TR HTE MAMO) E7(V) E32H)

0.0224]

file label {0 semiTone qlone
stIEHH Qword S 179.5 8.5 17.0
stISHE Rword H 184.2 8.9 17.8
stIZEAH Qvord 7 153.1 6.7 1.4
lsf\%)i%ﬂword 2 139.2 4.1 8.2

0242078 - 0695972
[ Visible part 0.938050 seconds 0.938050)

Total duration 0.938050 seconds

<Figure 1> Examples of analyzing the frequency of each syllable consisting of target words.
The left panel presents the example of the labeling a target word using the Praat program.
The right panel shows the example of analyzing the fundamental frequency of a syllable using
Script_tonelLabeler.

m, |5 23

Qo] Folx Tk 19234] o], 30950 R Ht FukAHo 22651(SD=54.7), Hz:
Zulsl 148.1(SD=31.3), ] Fukt 238.9(SD = 67.2)2 UERGTH<Table 3> 2%). ¥
T SHE A3, HA SHL D3, HT SHL BIoE WBEl] MK, AT Lo 717 Fo7}
6w Lehget. 3L, Fola ARG $U4L 25| $15) Grubb's outlier HARE A%
o Ak, Az, Ho) Fukg welel M Mol ol WEEA) skt meba] 2 e
A Aol 30 mRe] AuE B4 el Tt

B ATelAE AAsee YA BAS A et MY AT TR AN
of Holz FASP sheiet. ufet AT £4 ol AR 4749 Holy F 12749
oL ZeslR, FeHAE AR W FolAe] 471 22t 2, IPOR oGS FE]
o ARl HRonR BahgolH A=t 2 AolH BAo] X
SIS T3 REK<Table 4> 3.

it}
<
Jo
T
_|>:
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<Table 3> Mean Freguency of Utterance During Emotional Expression by Participants (V= 30)

Mean frequency (Hz)

Parameter Meantone
M SD
Mean 0 226.5 54.7
Minimum {0 148.1 313 130.8|146.8[164.8 220 | 2469
]
B 2%(A3)
Maximum {0 2389 67.2

Z|H(D3)-| 1 (B3) 5 2tH

<Table 4> Frequency of Using the Target Words During Emotional Expression

Target word depending on its position within a sentence

Emotion Middle of a sentence End of a sentence
Target words Numbern(zf)/ol)ltterance Target words Numberntzf’/ol)ltterance
Happiness EAYA 15 (5) 274994 16 (53)
=3 4 20 (67) Hesja 19 (63)
Anger &3l A 18 (60) AL Q. 16 (53)
Zo8A* 3(10) Zosar 2 (1)
Sadness ol A 20 (67) ol & 18 (60)
Al 16 (53) el a 14 (47)

* Words excluded from final data analysis

WATole] S8 Bt FoR(H)E FE0] 2% HAS BASHL, FoluR G4

o SRS iR TRl Auugith A, 1BS HH: SAYA ] &
A P Fulhl 2 2164, 77 2239, 9 2129, ‘A 203.52 TEL A-T-A-A'E
Uiebieh, RSN W 2732, B 2933, B 2449, A" 2172 A-1-A-A 9] e
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BT ‘EAYR = S 391.3, ‘A’ 386.8, ‘9’ 369.8, ‘R’ 362.7% FEL I-A-Z]-A R,
FPE e F 2863, ‘E 287.8, ‘B 233.2, ‘@’ 1912 ‘A-I-A-AZ UpEbT] 7]_31&

EHSH ATl FollAt BAUL, WEAL, YR B2 SN EAHY
A A F solel AGelol At £ 500l SIS 1 e gol

A ERE AL o 5 9lth 4T AL AR, BRAN L We Ao yepdrh
S, e BASHE Foa R0l ‘FoaA s 30%e] Wiz F zkzk 2wt 3%o] @
Spstel 83 HRIE FESIoNe Abstart BEEA] RAolA AL, ol g
2167, ‘3l 2034, A" 195.9% TEle] §F-L A--A-A = Lhepeey. o]
2= SABH uﬂa}ur el §5o] T A E 2EEo] ‘o 192.9, 185.5, ‘L 194.9,
191.5, 8l> 193.2, 165.2, ‘R’ 204.1, 159.1%2 ‘A|-31-A-31> &} ‘A|-11-A-A’ 2 UEldt} shg
Aol Aol 7ol g e Solx RAEAL, S 1+ Aol7t F& AL

l:l

AR YeRGaL, HEE A F 263.6, <27 2604, ‘Bl 223.9, A’
T-T-A-A® ), <Bolslari B 207, <9F 1929, 3’ 183.5, <2’ 18145
L-xi A-A o] &1 wEl, AL A 2305, <2 213.9, B’ 1789, <27 170.99] <3l
TAAPE Uehlth, 2ES BASHS 2Tl Z1%e) ) v, shdu fARE o=
EAT, Eat, & 714 Folh How] 2z shasie A A4S o 4 grk<Figure 2>
@} <Figure 3> Z=x).

A, &£ES FHsh= EolsA s 2 2207, 9F 223.9, ‘3| 2133, ‘A’ 207.8% &
e A

400
350
N
T 300 . —o—I7|E-ZHYM
E .................... @ 7| B E ) A
. ..... . - |
: e e a —o— 3l ol g8 A
g 280 Teal ... —+ - 380N
= ~o 0 e = N
Soo T - - EASA
200
150
1st syllable 2nd syllable 3rd syllable 4th syllable

<Figure 2> Tonal features of emotion words used in the middle of a sentence
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400

350
~
300 +7I“:.—“/§H71$49
B e ——— e B SYE
oy @ eeeerenesesssnsniasananen ".‘. o 7| e
s —o—3l /928121
S e —+ - sid/egla;
D
= -A-5E/20le

S —— &5/ Qsauﬂ
200
150
1st syllable 2nd syllable 3rd syllable 4th syllable

<Figure 3> Tonal features of emotion words used at the end of a sentence

Arole] ojf silo] §ARHA ekt §88 SEste] S Ful 3hS semi-tone
Hio 2Ast] B SHOE AV o] WAL Poldr FESto] Avrd t}
o3} Zith A, 7)Re B ‘EAYA L A3-A3-G3-G3, ‘HEF A= C4-D4-B3-A32)

wxo] o= ZghEo] ‘S Aol wisl FEIHA T} =2 S3=ololld EHEIL 9
HSPE Bkt S99 8 = G4-G4-F3-F39] S50] il o= Heke|o] S 9AP e} wjd 2
FrAREL S0tk 21 714 Wobd o2 uepyth FEs8 = A3-A3-G3-F39] S0l
o e ATt AnlE Z= ATt 2 3 &2 vhAe] fAsk=Ttel
whebA] Agoldt S50 HEe Eth

A, 3PS A= J&aA = G3-A3-G3-G3, ‘23 R°= FASHA UEhd sElo)
T 72 #2550} G3 G3 G3 A3 9 F3 G3 E3 D2 &] 34| feos Agele), 5
ok o7k £ vl fAIsHE W W2 Sl EdHE ASR et ERL
w0 Hep} wokom £2 sigisle A8 e o R yEpth 7Ee 85k 9ol 5%

o wiRlat vluwety W2 SAdellA FAH oY Aol7E 2] gkt

AR, &= 18 ‘Eola A" A3-A3-G3-A3, ‘HLd AL C4-C4-A3-G39] &%=
o] s o A= ‘EqteA T A& Aol vl w2 SAHolA EHEIL 7]ES

Aol S5z0] HE ] A3-A3-G3-G33} FARE Sodioll M ERAH . ‘=St

ol
rlr rlo

],
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A3-G3-F3-F3,

4 gl &

she met

¢

o] Uelfti(<Table 5>¢} <Table 6

HEIA L AS-AIFIFIC] So| hHOR AT

38, EeteiA = Ak

iLg\_)_

<Table 5> Tonal Characteristics of Emotion Words Used in the Middle of a Sentence

Emotion Syllable Mean {0 Meantone Tonal characteristic
Happy s 216.4 A3
f
7] 2239 A3 o i | | |
) 1 1 1 1
e — — p—
£ 212.9 G3 - A o o
A3 A3 G3 G3
A 203.5 G3
B 273.2 c4
f
= 2933 D4 % | | | |
ANar = 1 o 1 1 |
] —
el 244.9 B3 - =
C4 D4 B3 A3
A 217.0 A3
Anger o 193.1 G3
3 216.7 A3 o e O o
3] 203.4 G3
G3 A3 G3 G3
A 196.0 G3
Sadness B 220.7 A3
et 2239 A3 3y © ] o s I i I
2z 1 1 1 1
1 1 1 ]
3] 2133 G3
A3 A3 G3 A3
A 207.8 A3
2 263.6 Cc4
f
= 260.4 c4 . ] ] ] !
\-."-_;)' = 1 = 1 — 1 — 1
3] 223.9 A3 g Nd
C4 Cc4 A3 A3
A 191.2 G3
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<Table 6> Tonal Characteristics of Emotion Words Used at the End of a Sentence

Emotion Syllable Mean f0 Meantone Tonal characteristic
Happy = 391.3 G4
f
7 386.8 G4 A | ] ] |
e re Y Y] I
4 369.8 F4 s
G4 G4 F4 F4
8 362.7 F4
B 286.3 D4
f)
= 287.8 D4 |’rl1 i i i
A7) 1 1 1
e O L4 — —
3 2332 A3 e b
D4 D4 A3 G3
[ 191.0 G3
Anger = 192.9 G3
& 194.9 G3 D — o = |
Z 1 1 1 |
I I I 1
3 193.2 G3
F3 G3 E3 D3
8 204.1 A3
o* 185.5 F3
o 191.5 G3 0 e = = !
1 1 1 1
3f)* 165.2 E3
G3 G3 G3 A3
[* 159.1 D3
Sadness B 207.5 A3
oF 192.9 G3 4 Tl Ty Y Y ]
v ! — — !
1 1 1 ]
3 183.5 F3
A3 G3 F3 F3
8 181.4 F3
=) 230.5 A3
2 213.9 A3 T @ } © o e i
Z 1 1 1 1
[ I I I
3 178.9 F3
A3 A3 F3 F3
8 180.9 F3

* For the indicated word, two representative mean frequency data were extracted.
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Qe St Mol zrgetole] Apuael War] S48 o 4 vk FAE 7]
o Sl 12 Yokns] Sish S Falne] Hnghah Ao oIS wlash Habt
718 76.3(Hz), 3P 57.6(Hz), &2 724(Hz)2 7|23} &2 0] Zuls 3jo]7} 231, dhdo]
4o Aoz ekt ol & qoE Ause] vmakd L DAL 4%, ShEE

G3-E39] 3%, £F-2 C4-G39] 4= HA Zpol& Hrh o3t At IS w35t 4
2] 1309 WS ok ATl F1BL Tk AT umsle] So] $13) Wi} o
e 2yl dAske v, €582 &2 YR #d9ttE A(Juslin & Laukka, 2003;
Juslin & Sloboda, 2010)1}= AMHHEICE o|& W2 & AZSH o vhedsle] 7o yvo He

oA O AR, S S WP SO A%, SEE W WA £ A 5

5t Wecle] 0 GRS A Sl ek, W, AR S5 2o

£ ol e Akl WalolA] BEE RO Aol W 4 ek AE Lok
4 SR $AY B30 43
ozF

2730 @77} A& Eofof aie.
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Tonal Characteristics Based on Intonation
Pattern of the Korean Emotion Words

Yi, Soo Yon*, Oh, Jeahyuk**, Chong, Hyun Ju***

This study investigated the tonal characteristics in Korean emotion words by analyzing the pitch
patterns transformed from word utterance. Participants were 30 women, ages 19-23. Each
participant was instructed to talk about their emotional experiences using 4-syllable target words.
A total of 180 utterances were analyzed in terms of the frequency of each syllable using the
Praat. The data were transformed into meantones based on the semi-tone scale. When emotion
words were used in the middle of a sentence, the pitch pattern was transformed to A3-A3-G3-G3
for ‘ZA YA (joyful)’, C4-D4-B3-A3 for ‘YE£-3] A (happy)’, G3-A3-G3-G3 for ‘-23||A|
(resentful)’, A3-A3-G3-A3 for ‘&E<2Fs]|A(anxious)’, and C4-C4-A3-G3 for ‘223X (frustrated)’.
When the emotion words were used at the end of a sentence, the pitch pattern was transformed
to G4-G4-F4-F4 for ‘&7 L (joyful)’, D4-D4-A3-G3 for ‘Y32 (happy)’, G3-G3-G3-A3 and
F3-G3-E3-D3 for ‘9-&3]| 2 (resentful)’, A3-G3-F3-F3 for ‘&3l 8 (anxious)’, and A3-A3-F3-F3
for ‘%23l Q(frustrated)’. These results indicate the differences in pitch patterns depending on
the conveyed emotions and the position of words in a sentence. This study presents the baseline
data on the tonal characteristics of emotion words, thereby suggesting how pitch patterns could

be utilized when creating a melody during songwriting for emotional expression.

Keywords : Korean emotion words, intonation pattern, tonal characteristics
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