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I.A &
2912 AWK WG FHo] T A QL 3HE AT R49 72 5
=2 W&}l E4J(intramusical attributes) 2Tt of e} 42|19 AAQl S} A S (sound

quality)ofl = F83F FFS W=t SES 599 WH F4H847F FUT Aol A
7} st Age} T2 AgE FAHog tEA XZ5IEE M= EA] O &Z(American National
Standards Institute, 2024), 2t AFA|2F St FHol| st TAAY 7 Q1A W%, A
29l Hrlo] ANAIA Q] kS m Rtk B 1=tk Lee & Miillensiefen, 2020; Eetowski, 2014;
Patel, 2010). £40] tfat AZol A4 B4, SFH 940 e WAk ARk ok,

AN 2ot o] 3t 7Y F53 RFEE FAT FES Ak AAZ G
e 449 Jd7t FX5H Sobe L AR sk Agel Uk AL 1T o)
(Letowski, 2014), S2L S ZF BAH FAF W3] FFS vIAE Q0N T

RoplA b0z Qs gt
WL gote] Al Zg FuHo R WG T BH ATolAE SUolt &
o7} w‘“(tlmbre) 4 ‘tone color) 5 E-&E=oigitt o= 399 A2 A4st= o &
=4 A], of2f3t T3] &/ digt A
Nl e R
go] 7+ Mgy HYE wsly AAFer FEI| A oty 2=k Letowski,
2014). ‘FE 2 A SAY AAH, ‘%'E%k@ 9 FARl SHE _-;_1,2 E?:-% = %’Hq-r]"]' H
#2 A% ASED, B AT 420 34 2ug
gslE ol I E32o] Qo] ¥ /MEE Zgohs 8ol= ‘5
S&o] et B7h= ool et A7 He/go] CL A FE A= -—r“dHL o
2, "|gh SHoA AT FRe] E4R0l 58% FFE HXIth(Lee & Miillensiefen,
2020; Town & Bizley, 2013; Wallmark, Iacoboni, Deblieck, & Kendall, 2017). =2of o5t H7}
L AEA WSOl RE |41 Lyt HHg Buet w-go] o277k Tkl AT
of . o] THHOIA] PRI elsh ol WEY WSS BHAE ATE Bl
AFHo AL QB Wo] 1YL Bach ofefat AwL 2ol tha Al Z2tHo)
TRl WSS ATA O Ttk A Itk HolA S-8sth S AL Fol4
0% 52 AEHo APIL WS Ao Yol Ty K FRst A
Ao g} o147 3ol AT e A7t UrlekE, B FUHOR e
R0j517 A T AAE RS ol AAe] 2B Qo] 23S TE AT
7} &slA o]FojA]al Jth(Disley, Howard, & Hunt, 2006; Howard, Disley, & Hunt, 2007;
Reymore, 2022; Zacharakis, Pastiadis, & Reiss, 2014). £35|, A7} FA3sE 4oL Q141
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toiske off, AH4ilo] ¥H-g-= .04/.‘_], ZHo=g 01'0]'1]-31 ]_% 42702 Bjols)
= i e AR g o

o] A=
of whet —H&X*OM 7Hb%}£1 e B Lh;}b

o
2 SRS WP EH S Qe ATt of319) ALg-L Tl HofolA

oA ol=fet =

;(

“

2% IAl L &
o

% Itk A1 RS SuEE, 23 Brio] AHSE olf1e] Mot e FUATL L 5 %
o} o2 Su, 84 Wieh B oS AU A2 S (] YL, IS, BB 5
3 34H el BAE NgZE S0 TR BUE AL 5) SO8 ol

(Dolan, 2013; Siedenburg, Saitis, & McAdams, 2019; Wallmark, 2014). T3}, B2 AZZE2
Sot Q1A IAA Hzt 9l thE 77t AF 9 &3 AAsH= WAl 7H2 tf-S(cross-modal
correspondence)©]] FE- 4 TH Walker, 2016; Wallmark, Nghiem, & Marks, 2021). -2 A5) &
FoAE 22 H7l A] Uk 0 2 I (brightness/sharpness S-2 luminance), 27} (roughness/
harshness 2 texture), U (fullness/richness -2 mass)?} 22 HFE A3 H(Zacharakis
et al, 2014). 0|9} 2ol AZHH ATL Yt AW, vhmelgolt AL, HekthE
7 5 o2 77 AL Ueis off2 Beskn AWt We ule dukzold. ojziet
HEZ 29 Aol 224 0r tdAARl $4& 7L 1AL, FE A9 Ay H e
4 ZRoIA] AT el ORARAR A 247 g 7l . A7} ojolicks
(Evans & Treisman, 2010)2 ¥t Stc) np7R| 2 wap Z4zbo) 716H5E 22 7= A9
29 AWE B} Aol S8 BhHE AL 20 4 Utk

7| FET HE ZE B7IA o9 jFSt el TRt ZetolME SEAo R
UEhdtis Zloltk qolel 12 A0jE wtolz AMgshe AL daes § Al A
(Zacharakis et al., 2014)°| A= 23T ﬂ—‘r’-Oﬂlﬂ‘— SMog HIHE
7], Az, 2=9] Al 7HA] Ao r ERE o] 277t & 1o %‘J‘?l 7ol ] %—%@—E
ehatek ol o517} S olsista QSIS Bl 3% w7} E 4 9198
SAlol Aof7t AR RSt FIFe W A EAS 7 s 1L é , 01?% %ﬁl
=4 7oA Z3H HEAY Af/do] ofEA A-8E 5 Aol gt AR A0
a3 HojErh

Uo7t AFAES B7F o3y 89l 2F A% BAE & B SFAR] F=£ QoA ofsid
a7} A& AlQbotH, thxFdA X2t 57 Hmultidimensional perceptual space)= Aot TH
(Elliott, Hamilton, & Theunissen, 2013; Reymore & Huron, 2020; Wallmark, 2019a; Zacharakis
& Pastiadis, 2015). o|T FEL Ts] JEL Fulss} 2L Tl Aot Hws 4
B 2% 89 548 alsg, A0 S8, A $29 08 90 89 488 2

L YA Ql B4 B 8o thst Bt AAS Z8LS 755 5F9THEetowski,

J
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2014; Wallmark, 2019b). E3H 22 H7} A] 7|8 o3& EHA 02 A ol7|Hif= 284
CHARE o] %] 7o) BAE vigo 2 FAE A E A4 S5 AXTo=M, 7ilol 2 9
Aol sl A 2sh= S48 FAME APl Rt ofyzt 7Rl 7h, TIF 7] ApolE ofsfist
£ ol 8% FFHolx AAZH &2 AAF HollA & Aol Slch

1ok 0ol 31 W7 A ofgie] 9734 W7} oIl G AT B M 5 i
S URIES Aeleln] A olelet HHES) e AL Ae: 8
ol G S EAD > U o, oI P S5 FHT e e
Fiich. Wb, Bl 72 29| WA £7E TR0 Witk Ao W} ofg)
7o) o]0} T(Cho & Kim, 2013), Felol ¥]3] 28 7} ol T 445 Bl chat
QAT WS YA o Aol ATk Lot AW T2k 434 olo] ik of
7] Wi she 2okl 7o FEHOL B - i v, FAH ofF] Aol A1
F3H4, Aojd gAJo] ¥HYE Z 2 (Dolan & Rehding, 2021; Siedenburg et al., 2019), ?_]-5,"01
E o2 A= RS 9ot 1185 o]F]9] gk AZo] HQSH Aotk

4% BROIME 94 W7t olfle] MRSRY AlRse 3428] o] RolRAI, of 37} of3]
So] Whgal gote] AYE 240 mhE Aol AtjHoR He 2Ho| wrolA
Sofo] Aksh= AukA el xq/q;q Exloﬂ ]5—]] oakA Ao kL 1|z

I

Lm

- ==

e e 0% T S Ak AR LA
2= o] Yth(Bannister et al., 2024; Lassaletta et al., 2008). Tﬂ 117—,}0] AZVA A
SHE RS AR, S AR 840 TE Zpo] Ql4lo] F83E A A
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ARE AASHE U Uk o] AF FE T SUABAAE 9% &1 Bk AAH B
vhishn, ot gotm, 4e18%, otk A4 <4 5 cief oiel 884 4 9le 7]

2 ARE ATY Foltt. ol wet £ A7 EAL thewt Lk
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<Table 1> Demographic Information of Participants

Variable N=31

Sex, Male : Female 11 (35.5%) : 20 (64.5%)
Age(years), M (SD) 28.1 (5.0)
Category of music major

Instrumental 24 (77.4%)

Composition 5(16.1%)

Conducting 2 (6.5%)
Years of professional musical training, M (SD) 9.4 (4.3)
HHIA

No handicap(0 - 16 points) 31 (100.0%)

Mild to moderate handicap(18 - 42 points) 0(0.0%)

Significant handicap(44 - 100 points) 0(0.0%)

Note. HHIA: Hearing Handicap Inventory for Adults.
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2. g 4

) 83 B 9% ol B8

2 QATo|HE QoA A] So] ool AjRlo] oA FBH R AR B 9
of, WA Ay 23 A4S S A 3 AR EE olFE AAstaAr sieltk oo =2
ZA} glo]Ej#|o] A1 PubMed, Psychinfo, Web of Science, CHINALS &-85}0] £4 thi) =
52 Aokt AA s =10 &3 ATt 195097 2023\7HRA| 2 A5k om,
24 9 AT} A% 80191 ‘music’, ‘musical sound’, ‘sound quality’, ‘musical timbre’, ‘timbre

spaces’, ‘timbre semantics’, ‘timbre acoustics’?} Q1413} H7}Q} THE BofQ ‘perception’,
‘preferences’, ‘ratings’, ‘scales’, ‘multidimensional scaling’, 2J0] Tho]Q} THHE 809l ‘semantic
description’, ‘timbre semantics’, ‘timbral adjectives’, ‘verbal attributes’S Zgolo] I S
AT,

AE £ F =8 B/ Qv ¥ (semantic category)E E-&310] AT =7 5 28%
A7 SFATH<Appendix 1> %), WA] g F3NA AREE 2E GolE
HEE 7|02 3H o9 AFolA 33] o]t AR TolE FE5H3ith A7dH 28¢
18H(64%)2] A7} Qu] HFE F=99 $42 7H ©of Fo = AASHAY EAlsh=
0] HE A (semantic differential scale)S AMG-RHO whet, &% ©o] A ¥t A 7t
Aoz AT B3, 2 o] Tojrt S| gtk 7|22 HFEE 352 0= A
oFst A% H5-(Moravec & Stephanek, 2005; Siedenburg et al., 2019; Zacharakis et al., 2014;
Zacharakis & Pastiadis, 2015)& #1756} I (lunminance), &7 (texture), U (mass)= HF3}
SERiTh o] 2]9] o5 11 £ EUlRE AF w3ollA AR Aolof wiet A7t AlgE=
T7+9] £4(27], Zo], ¥lo] 5)1 I E H(Bannister et al., 2024)21 3-7F¥(spaciousness),
A2l £40) BEut 25, 2 gt Wad 53 Bels W Bamister ef al., 2024)
QA (clarity) 2. T-RAGTL. YoIA] GolSe 7129 ojdat WRolE &3H4 govi, of
£ 8o%te F35H £ HolA] ¥ot 7[etr FE5Ith iAo g2, T BTN A
ot o= AREE ©ol7t EASte A, AN HlETE w2 8olE AEsto], 7t jIFEE
37119] oJu] o] o] RIAHEZ sIQlth. A4 I AT A5 59l ©ol B HFE gl
stelom, 4 BrtolAE F 18719 ou| Tof -2 AMESIITH<Table 2> %)

10, ofN oo o
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<Table 2> Selected Semantic Words Based on Their Usage Frequency in the Literature

No

Term

Category

Frequency of

Study number of referenced research**

occurrence*
. 1, 4, 5, 6, 10, 12, 14, 16, 17, 19, 20, 26, 27/
1 darckg b{j%gt 13/19 1,2,3,4,5 67,89, 10, 11, 14, 16, 17, 18,
e 19, 20, 26, 27
,  dull-sharp L”“Q:]“Eame L 1,2, 4,5 9 11, 17, 19, 20, 21, 22/
53l 9rlee © 1, 2, 4, 6, 10, 17, 18, 19, 20, 21, 27
3 dim - brilliant 37 1, 10, 17/
Fugh- U= 1, 2, 5, 17, 18, 20, 28
4 cold - warm 6/14 2, 14, 16, 17, 19, 20/
271 - st 2,3,7,9, 10, 11, 14, 16, 17, 18, 19, 20, 23, 27
5 soft - hard Texture 14/10 1, 4, 5, 10, 14, 16, 17, 18, 19, 20, 21, 22, 27, 28/
HEg)g - gmgl Az 1, 4, 8, 14, 15, 16, 17, 19, 21, 22
6 smooth - rough /11 1, 2, 4, 10, 17, 18, 20, 22, 26/
WIS - A 1,2, 4,5, 10, 17, 18, 20, 22, 26, 27
7 empty - full 512 1, 14, 16, 19, 20/
gl - 2% 1, 7, 8, 10, 14, 16, 17, 18, 19, 20, 23, 27
3 thin - thick Mass 11/7 1, 4,7,8,9, 11, 12, 31, 17, 20, 27/
- T e 1, 4, 12, 13, 18, 20, 27
9 scattered - compact 3/5 1, 19, 21/
Sofdl - EyE 1, 19, 20, 21, 28
10 low - high 9/8 1, 12, 13, 14, 16, 19, 21, 25, 28/
R 1, 10, 12, 13, 14, 16, 19, 21
|| narrow - wide Spfl‘;‘s"sus s 1, 4, 6, 10, 14, 22/
F=-H2 217t 1, 6, 10, 12, 13, 14, 22
12 shallow - deep 3/8 12, 13, 22/
F2 -7 12, 13, 17, 18, 20, 22, 25, 27
13 muted - clear 312 8, 17, 28/
SEIgt- Ayt 2,3,4, 7,9, 10, 11, 17, 20, 22, 27, 28
14 muddy - clean Clarity 3/4 4, 6, 27/
AAES- = AYe 1, 2,4, 17
weak - strong 1, 14, 16, 17, 22/
15 B e >4 1, 14, 16, 17
blunt - ringing 4, 6, 17/
16 =get- &8s 3/10 1, 3,9, 10, 11, 17, 19, 21, 25, 28
17 light - heavy Other ’/7 1, 4, 6, 14, 17, 18, 20, 22/
7HHE - AL 715t 1, 4, 6, 14, 17, 26, 27
colorless - colorful 1, 14, 16/
B Dol e 3 1,2, 14, 16

*The numbers in the cell, formatted as ‘a/b’, respectively represent the frequency of using the left word (a) and the
right word (b) in each semantic word pair within the selected literature.
**Study numbers are indicated in the literature list presented in <Appendix 1>.
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2 g9 43
& TPAE £ ASE s 19 49 28 Mgon 90 IV vk ¥
7HA] 8918 185} thtetowski, 2014; McAdams & Goodchild, 2017; Siedenburg et al., 2019;
Zacharakis et al., 2014). & HA] 2212 ot Y&l Q49 175;} $F07F ol 23 X7
G VAL ACR HIET, 53], 20 THGE 429l Sk Sofel tedolu} B3t
A, 27 7 A BT 1A B Qo AT 94U AZo] FFL vl T WA
=

P7r B P% P‘ YHOoR, ol /\EH = SEEHEH 74, &

= o)

U &2 @2 vl Aol iﬂ-‘ﬂ A2 @Zqo} Al %ﬁi LS 3l ol= <9
=4 Azl HYZHRl JEZ she Aor HiuH:

olE I3te, £ AFolME BIIBkE Sote AR ot A1 & AFE Ao met
BT AR ol E B IR ARE AR 2 AROIARE, F 7 o]
7t 2E = olF A, 370 olde 7t A 23t T ARE FESIAL R oY)
ol letrt= L Be7|(8h o), @7, Wep|= A2t 7 7 IER MY B
HHo= /\}%ﬂ—t— 4 |2 Tofle, Hiol&d, £5, EHIE AHSIA. olof w} 3719 4
T s

_l

4>
3
19
—Lr‘

Z3sto] F 9719 2o A= st e, S o r AlRtE 2oF
A=29] AL <Table 3>IJr 2t

<Table 3> Target Music Stimuli Based on Number of Voices and Instrument Type

No Instrument Number of voices Instrument type
1  Piano Single Percussive

2 Violin Single Stringed

3 Flute Single Wind

4 Trumpet Single Wind

5 Piano, violin Double Multiple

6 Piano, flute Double Multiple

7 Piano, trumpet Double Multiple

8  String quartet (2 violins, viola, cello) Multiple Stringed

9  Piano quintet (piano, violin, cello, flute, trumpet) Multiple Multiple

71l ARGE 292 22 T2 ARFHA R F5at A& Holrt A2 For AF
5} o, o] gt 7|&o] whe} Pachelbel’s Canon®] A 4uft]7} M= E| It o 49| W
= A BhEes FAEol o, RE 4Rl BU JEow dFEo g o)
o g A8 EF AH9l WL BT 9ol elEolt 48F S4o] SRR oech

Q.
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ol B9l =& ¥ vAl= F8 891 99 tE oty 249 S Aot
5= Logic Pro X(Apple, USA)Oﬂ WaE 7MY 9] S9E ARESH] o]RoiFth =3 A
2L D AR oM, F AL BA S(493 Hz)Oﬂ/ﬂ F#5 —(739 Hz) ¥ 9ol Eg=IQlch
E-‘é 0*71 P YT AES AFTIUL, °olF e e ARolA= 2]

g3 7t o717 Yol 04 Ol sto] tHdo ' AFESL

o s 2AE %1154 A %X]?‘fm 9J5f z+ 89k 60 BPM(Beats Per Minute)d} 44.1 kHzS]
A 2 52E90oH Y4 doje 1522 HAFHAT 52 SFE IG5 BAE

3 =2 7

2 AN = AAE 24 S22 B Hs & Sl Wi £449] F8AF 7
L x|t oJu] M 2 (semantic differential scale)S ARSSIFATE. oJu] o] A4 A}

£ 53 S ABE 1870 ofn)| ©of Aol disf 2 dolg & ol vixlelal 3 £ £ o
ofo] 0ol ¥ e E2 ool 1050] viR= o], T AHo] THARI BAHGL=E
AAE & 11 Ax2 FEHJANSDY 5). FoAAES Aol AXE S A=A A4
st 229 0 wet s ©ol B F o 7A =7le ©olet 11 dolol dis) =7l
Aol wet 17 A= 5 U Mg FASIA 24 22 A=l w2t 18719 ofn| dof &
o= P &, v FFolM= AAE Qu] ©of Qo g 5ot A5 FES 2D
T e FEARE 7IAIE & e T 2T XA wEkA 9719 Zof A= 18
Mo} B4 £ Ule] FHA £For 40, F 1771 £F°] tidAtelA A= AU

3. o9 M3t

2 AT FoIES e L %7)E 44 ook W Feolt 8o AY 52 BAHOR W,
71EHQ] Wgol Fssha W Agolt B4 S8 @4l ehix gt SH BI04
Aol Felstorh. HIHEL LeRlon Haslel Ko YRS s Yo
Aol Fofallek. A ol oate] uke A Folo] the A B R ¥,
£40] A

Ao mA= JFS AF BEisks g/l 72 AHHearing Handicap
Inventory for Adults; HHIA)S ZHJ35FiTE A 2lof o]A}o] 28 EIgt ZojR &L 0]F 7]
B QAT 9 SLEE 717 Soll o 7 U8 39S
=42 Bt B2 2HH QL HEE 20 Hz- 20 kHz9| Fub IS A ¥shs 78 Fl=Al
(IM-H23, Korea)2 283t Aol A A=A & A9 F242 Foof tigt 71 S

- RY
A Qlajo] 274 W] whgo] Holx7h BH glo] WA 5L 4 e oF $E0
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2 A8 2 2AEE ST Y 2 24| guE 2o AFe Asln 24
BAEES A4 ST & o719] 2o AL A HE WiAel] 99 delz wA
2 180 et A2 e LA AN E0H, Bl Psle 7 Soke wHEsjo] A4
3 % QUSlTh AEL oF 30k0] A

r ooy &

p

EA B2 SPSS Statistics 27.0(IBM SPSS, Armonk, NY, USA)S AR5t Y= it} H
A, A A=o] digt ofn] o] B tolE 7ke] WAE A5k, ol B8l ofn] Tojof
G WAL A RUL WOl WA 7S WA AN BAY RY B4
(Exploratory Factor Analysis)S A5 T Kaiser-Meyer-Olkin =77} Bartlett®] -84 A
82 &3l dlolE7t 8% 40 AdRtA] SRl o] % =2 B3 7] 8=
2B, Seree plot B3] 891 58 A3} Promax 3AL ALESt] 291 S 5
ot &, el PES Sl 821 Fohgo] 0.55 o4del WE v E ZF Q1o FobE ¥
(O] G2 BHIsteir.

205, 7} o] o]t 4o] 29} ofr| o] whet FolAho] WAgle] HolE Mol

glo

golsl7] Qs Qu] do] 1FHE thHTF E4(Multivariate Analysis of Variance: MANOVA)
= AABIH TolE e dHTEA(ANOVA)S HHES 38 15 75 T 7S 119
Stol, 821 45 B &ld 2t a2ldf| A Fohe v ©of, S AZ A4T|BAT =2
HolE SAlo 1E5talA} SRl olo] wE AR (S, @Y, oI5, vt A2t S,
B of7], @of7], = =9 BigE AAst, on] dold HAgE $5% s 4%
sto] 45190t Box9] F3HANYE HAAS Sl U= B7FskL Wilk’s 1 32 B9 &
& W3S 7 ZolE ERIskTt. olF o= ZF Tod= JiA 7F B3 FAS Ak, A=
ol wet Zpol7t UEtthe TolE ERIskqit 59] 7|7l WE AolE A die= o
T A U5 ARl 270 olFe] o717F 23E ] o], 2 79| IRT I ERlst

23l 9 7|2t dFE T AARe 5o A=l disiA Rt MANOVA
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<Table 4> Sound Quality Ratings for Each Music Stimulus

Characteristics of musical elements in each target stimuli

Semantic Semantic word

category bair Single Double Multiple
pn v fl  tp  prtvl poHl  poHp  SQm  PQu
dark - bright (;I %) (gﬁ?) (Zﬁg) (SI?) (?Ig) (}47‘) (?'.3) dz% (;8)
I;;?e dull - sharp (32?) (g?‘) (gﬁi) (?Ig) (?Ig) (?Zg) (;'g) (gﬁé) éﬁ%)
dim - brilliant (gig) (gig) (?Z%) (gﬁg) (%) (?I;) (g'.g) J:S) (518)
cold - warm (31%) (3131) (gﬁg) (31?) éﬁ?) (%) (%'.g) (ng) (SIZ)
Texture soft - hard (gﬁg) (gﬁg) (%Z%) dzé) (gﬁ(z)) (%12) d:% (%Zé) (%Z%
smooth - rough (‘1113) (gﬁ% (%ﬁg) &:% (gﬁg) (%Zg) (Zﬁg) (%Z(S)) (%Ii)
empty - full (312) (%Al‘) (31?) (%) (S;S) (313) (3;2) (?Ig) (;Zg)
Mass  thin - thick (‘211?) (312) (313) (%%) (%Z?) (?13) (3'/21) Jzé) (?Zg)
scattered - compact (@) Q7 @27 (gﬁg) (33%) éﬁg) 27 éﬁg) (gﬁ%
low - high (gﬁg) Jz% &:% (?%) (Efﬁ(z)) (?Ig) (%) (?Zg) Jzi)
Sp_icelsosus narrow - wide (33) (312) éﬁ% (%ﬁg) (42‘%) (gﬁé) é}) (?1(2)) (Zﬁﬁ)
shallow - deep (‘1‘15) (%Zg) (3;8) (32(5)) (312) (32%) (3'.%) (%ﬁg) (Zﬁ(l))
muted - clear (;ﬁ i) é:é) (gfzt) (SIZ) (?fg) (%) (g'.zt) éf?t) (gf?)
Clarity muddy - clean (%3(9)) (gﬁé) (%Z%) (gﬁg) (gﬁ(l)) (33) (g'.zt) (%Zg) (%Zg)
weak - strong (‘211(6)) (3%) (31%) (gﬁg) (‘2‘;8) (gﬁ%) (3'.% (Zﬁ(z)) 2.0)
blunt - ringing (325) é:;‘) (?ﬁg) (31471) (S;Z) (?IZ) (%'.491) (%5) (;zlg)
Others light - heavy (3121;) éﬁg) (32431) (322) éig) (328) (312) (Zﬁ(l)) (31451)

40 48 63 46 54 5.8 53 82 67
colorfless -colorful 57y 26y 21) @6 19 @) (19 (15 (23)

Note. Data in the table indicate M (SD). pn: piano; vl: violin; fl: flute; tp: trumpet; squ.: string quartet; pq: piano quintet.



118 oizisiEnt 391017, M1 3 H2s

o

AAE 1871 oJu] tho] o] S5}t AR Q0l0] kS vk= JE o7 HQ 2 Q3] &

2 S AAEk9Th Kaiser-Meyer-Olkin 237+ 0.878 A&7} 8
o181, Bartlett®] L&A AR 237} p<.0012 UERY, ©S 7F A
A FEo] I FEY RO thE2 Hof 27 24 A1¥9 A &5t
Frgtol 1 o]Fo]al Screen plotof 4 9] o] &1 471 QRlo] =Y F2H 471 &
9] F A WF2 70.64%0] 1 HA| EAH9] 7.88S Aohe 0= et 991 Bk
(factor loading)©] 0.55 H|9FQl Tho] Q] FH2 =0’ <RIJAO| 5l T2 tho] A} T
#l/go] Hof o5 ZAo|A A=A 2+ ﬁ‘ﬂ‘ﬂﬂi Fote o, & sdvt A 2119
&= = dol S Fo1do] =2 AR <Table 5>0 A4Sk

]:l

=

<Table 5> Extracted Factors for Semantic Word Pairs to Describe Sound Quality

No Variable Factors
1 2 3 4

1 smooth - rough -.94 17 .002 -.14
2 soft - hard -.90 .01 - .08 23
3 cold - warm .69 21 -.004 -.01
4 blunt - ringing .65 22 .19 -.16
5 dull - sharp -.63 .01 .50 -.06
6 muddy - clean -.61 23 -.01 -.60
7 narrow - wide 52 .36 -.02 -.21
8 weak - strong -22 .76 -.01 12
9 light - heavy -.03 75 .36 .10
10 empty - full .05 .68 .19 .14
11 shallow - deep 24 .68 -.03 -.06
12 thin - thick .19 .66 -.36 12
13 colorless - colorful 21 46 37 -.07
14 dim - brilliant .19 15 .64 28
15 dark - bright 31 -.16 .62 .09
16 low - high - 21 -.11 .55 -.001
17 scattered - compact -.17 17 .01 5
18 muted - clear -.24 19 31 .62
Eigenvalue 6.39 2.88 2.02 1.42
% of variance 35.51 16.01 11.24 7.88
% of cumulative 35.51 51.52 62.76 70.64

Note. Loadings = 0.55 are presented in bold.



0129 - S7KS - 01%0] / SUNOIMSI S T} OfFlel onj=H 24 119

2. 88 + A 47|20 ME 20| T FFar XO[of Cet CiHE =24 Zat

29 B4 2IE viger UL 8900 Rt (loaded) Ao 2 Rl )
2 AR o % o7Iol] i Aol 2fol7t 9leAl Blshy] otk ohRiE 24 A=
<Table 6> AAISFTE. Factor 10 F-31e 67 To] A4, ‘wjmef -3, ‘F=dfe-Hael,
A7HE-Rl, B, E-EIRY, AARTAEE Y AL, AN F(Wilks’
A=.75 F=17.09, p<.001) 2 2}7|(Wilks’ 1 =.59, F=5.78, p <.001)c] wh} -3-2]%k
HA Factor 20]| F-5he 57 o] 4, @22, RN, VPH-RAL, g2
GR-FAL L AR (Wilks’ A =.64, F=13.46, p<.001)°1 4= 523t 2jo]7} Q&= v
o}7]sH(Wilks® A =.90, F=1.26, p=.26)°]] TZ 2Jo]= gola}r] k-2 o0& vrelytet. Factor
30 Fohe 370 A, colFR-Ee, Re-w, FuR-duee] A9 AR (Wilks' A=
90, F=4.80, p<.001) & o}7|{(Wilks’ A =.84, F=3.54, p=.002) ZFo|A I3t 2jo]7}
AT, WA O.R, Factor 4°f F5he 2779 ofn] whof A, “gol-2yE, ‘Sl
AL B S(Wilks” 1=.99, F=0.94, p=.44) D F7]Z(Wilks’ A =.93, F=2.20, p=.07)°]

£ A7t BT FOISHA] edolt.
oIk ZfolE Bt 37K ofw] ©o] MF(Factor 1-3)] i3l Fate fw] To] AE= 7iA]
a3 4ge &30 4R & 9 orizel mEt Aolrt 9l dof g SISHIH. Factor 19]
st W= o] A2 AR ol A efdt Afol7t Sllem eprlollMs 37 dol(REH
Ol =R-ETIEE, AAEF-A =) frefdt Aol7F UrERT. Factor 297 #-5}
ol A BT AR ol frefRt Alel7t AR, 7|l T 917 Aol U=
2 $A1TF. Factor 30| #-31 ©of Aol Qloj= A5 o mhet 270 wof A HE2-=2,
‘Sjulek-sv=)ol, 7l ME 7] BE2-w2)0l Frelt Aol Hait

it fo Hr Y

oZ
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<Table 6> MANOVA Results on Variations in Semantic Ratings Depending on Number of Voices and
Instrument Type in Music Stimuli

Texture Instrument type
Wilk’s A F )/ Wilk’s A F r
Factor 1
smooth - rough 26.99 <.001%** 2.12 12
soft - hard 30.33 <.001%** 3.38 .04*
cold - warm 24.19 <.001%#* 1.29 28
0.75%** 0.59%**
blunt - ringing 26.97 <.001%** 1.47 24
dull - sharp 11.83 <.001%** 5.74 .004**
muddy - clean 7.45 .001** 15.10 <.001%**
Factor 2
weak - strong 13.23 <.001%** 0.83 44
empty - full 29.09 <.001%** 0.49 .62
light - heavy 0.64%** 21.87 <.001%** 0.90 0.82 44
shallow - deep 46.94 <.001%** 0.29 75
thin - thick 33.92 <.001*** 1.93 15
Factor 3
dark - bright 2.38 .09 0.46 .63
low - high 0.90%** 4.61 .01* 0.84** 6.05 .003**
dim - brilliant 423 .02%* 0.58 .56
Factor 4
scattered - compact 1.86 .16 2.94 .06
0.99 0.93
muted - clear 0.59 .56 2.23 A1

%9 <05, *p < 01, **% < 001

g5 ot of7|toll whet -oJgt AfolE HQl 47 9fu] o] Aol it A A7 k=
<Figure 1>, <Figure 2>°]] AA|E| T}, S2 9] HE2E(roundness)= HEI = ‘FEd&-dwt
gho] 8ol& ARS o, HoAEL thE ARE T AR <.001)2} o]F A (p <.001)
of vl f-2lotA ©f FEgota HASHAT E3 B eVE 7FY "HsHA, de1E 7t
Z HEGA HrReLRATE, 7] 789 Apolrt felgh el EEsAlE Eotath 349
723 (sharpness)& e = E3-E7t239] oJu] tho] Aof tigl, Fofx&2 ths 4
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FE T AR (p <.00)2 01F AF(p<.001)0] ¥]8] o3t o)A d GIMEA BIIsIA
ot E3 Bl B of7)(p = 004 E7(p = .04)0] HI5] F-2l%t ol A o dFhEA
37} Mn}. Al A o] el A MBI HEH L S0 TesHroughness)ol thal F71At
B2 O HRE ofF Aol g o AARI AoE(p=.05), EF TFF HHE o]F AR
of Wl & AR AR (p=.001) Bt EF B VIS AoV (p <.001)2} Het
7(p<.000°] vla © AALsIha Frisidct. vhAlgtoz ool ofuZ](frequency
strength) 2 LS <o-w-2-0] tho] o] dis, FIAEL ths RS o|F R (-
008)]] |3 B OﬂLﬂXVP e Aoz Brrskoltt. E3E B 1S I =.02)2 T
o7(p=.004)°] B]8] W2 o7} Zslrra 7SIt

Roundness Sharpness
I-‘Ij'td p= 001*** P 001 %% Sharp o= 001*** p < 001%*
i * * 9
£ L]
7 7
a 4
Soft  Single Double  Multiple Dul  Single Double  Multiple
Roughness Frequency strength
Clean =047* || p= 001> High p= 003“
10 -
‘ 1)
b L]
. b
5 s l
) 3
2 2 o
] L]
Muddy  Single Double Multiple Low Single Double Multiple

<Figure 1> Comparison of ratings on semantic word pairs across different number of voices levels
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e
Roundness Sharpness
Hard
. Sllﬂl'll ‘ r= 042% p= Q04%*
' s # Y
3 3
2 H
y , i .
Soft Percussive Stringed Wind Dull Percussive  Stringed Wind
Roughness Frequency strength

=

T

T L e L
P

Q

'7
o

Clean p<.001%kk | p< 001%%* High ‘ p=.017*% p=004%*
‘ ‘ 10
Wind

Muddy Percussive Stringed Low Percussive Stringed Wind

<Figure 2> Comparison of ratings on semantic word pairs across different instrument types

£ AT 4 AL ) 28 Bolo] TEHOE AGH ol B F551, 2
142 B9 BeHo] UL o] 4L AT FAG ) <o) FFL W TolSS 1
T F, AT BAS B9} Sote] AT SE, B AR 40} ol wet §01% Aol 2
Uehfi wol 42 Slelstgch. oleiet HS Fof £ Wlol Mg BEY 4 Uk
[e) ]

o] o] g A om AHSIRAL, 11 AIe <Figure 3>0] AAIEAH.
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Analysis of relevant literature

Factor analysis

Multivariate ANOVA

Extracting words commonly used in
the literature for assessing sound

Grouping words with
strong correlations and
excluding those with low

Identifying words that
sensitively indicate differences
based on texture and

quality relevance instrument type
| } |
Commonly used Regrouped Finally identified

semantic word pairs

semantic word pairs

semantic word pairs

low - high
soft - hard
dull - sharp

muddy - clean

dark - bright dark - bright
Luminance dim - brilliant dim - brilliant
dull - sharp low - high
cold - warm cold - warm
Texture soft - hard soft - hard
smooth - rough smooth - rough
blunt - ringing
dull - sharp
muddy - clean
empty - full empty - full
Mass thin - thick thin - thick
scattered - compact
low - high
Spaciousness narrow - wide
shallow - deep shallow - deep
weak - strong weak -strong
Clarity muddy - clean
muted - clear
light - heavy
light - heavy
Others blunt - ringing scattered - compact
colorless - colorful muted - clear

<Figure 3> Finally selected semantic word pairs to describe sound quality
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T3] WSt AAE A7 Feivh 2ot ATo] whet Sas] weo] Qx| A

stlom, 74 o A=E AE] dAlE <Figure 4>0f AAE -

goF AFuE FHE AL Lo 439 H5 4o mtet AZHH02 Pt Fol g Kol
Zoltk. 918 Sol, 450 47} F7K4F Fet 45t 2ol 7z dol Foluk 4
o] ek, ol MiAE wo] At AwAo] ¥ ) WrhEe] Lk SAo| wurgo)
U e go] Zhasti Eedo] S7lsh Ao shaE 4 k. ERL AW Y W
oM oplolut o] &gl wet AHES] Feprt Febt RS AT 4 Uik A
Sol, B 9719l sobico] T} FolASS T2 obvle] ulsh EEFL 7H Ho] LA,
0] B8} 2 o719l EYE BEFo] Kol /g TStk BT B obr]ol &
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o, olgfst Wk AR Aojx Peol] EFor Uit o=t A4Hel Fej
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£ A7oIAE Sokaa Al S8 Wk oln] dolet petsle] AF S0t o2 5 &
obH 9. wekE WA BT 4 ol THo] W7 ool iRt 712 A $AsuA
stoick. o2 S8} =) AW BHN FEHOoE ASH 1879 Ju] wo] B BE

2 = &
= ofm] ol & 7+o] BAI9}E Zof A= o] TE Aol E WSl o] o] B2 =
2 A7 2y ¥ =932 ot 2
A, & AFolM= 71E0] 22 B7HE s ARSE o] ©ho] 9] #A 25 4T
T U 19 8Q1Z &SI 720l Bk, %, 9 E 24 B olFY 7124
HE2 AAsH= Zo] 7 Lut&o| AT Moravec & Stephanek, 2005; Siedenburg et al.,
2019; Zacharakis et al., 2014; Zacharakis & Pastiadis, 2015), & ¢Loj|A= o]el= t}E QQl
P27} ek, 712 W] Holo} 2 Tol7h AGSAL, Z1Eel A e Wl &
W wojS0] 2L WAE WHAIE STk ofE Sol, BEE Uehje ojmeure
T BUUES Ui e o] AR, Wo] Lokt YUl FolA Ty
<o) 2ejslo] B2 Wolgh $UT WS FHSAT ol 2 o &3t o] dole] o
S = SR TE2A AASAY, §5] =9 R4 AbE AAZE S St
A9] A= Hgsk= d ATAYL 5 U= AARIT
I

ek ZgARe] Q14jo] s wole] e Sfu|ut SolofA Y] =

il

-

S Al 2 o] ool
A 27 e lte A2 W22 o] dof oAk AAE. =] Io]A]
o] @of A2 F2 54 Fulrtiy At ofulx|eF Brste] W2 Fuk<p(bass strength)Lt
2 FIR(treble strength)2] oUR|7}F oAU FESAA A4EE AL Avlshe H A

=itk Bannister et al., 2024). HFH, 2 Lo A= o] 9ju] tho] o] o] =25k <3|u|g}-

W5} 2 RS el Wolg B BRE. ol2ig 1o that XgHe 4

ojuf 7lzo] $EA| kot A B4 Ao, HofREoe] B4 =t A=l Hisl

AL FEAE BNT A2E Bo BojASol A oo gols o £4E AAWEA

PEHoz 24T 5 Y. ANE Sol, WS WHS U o] wol At /3
b E

o

WA AFE AFM=8.1)019Ick. B Ao Thal olASo] Faka] Bl Aok B8
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Aot A8 A A JA|(Walker, 2016; Wallmark et al., 2021) 0|33t =& —‘v:;l‘ﬂ}félg 3
ek SR otk S E Belk A AU 200 o2 fAR WA Ok
TI9of|= o] A¥f= th=o] 7|9e] 2o 3 BrlolA 71E9 29| ERebe HE MER &
5 AA ‘ﬂﬂ*é% AAFoHH, S AGLE Fofl Bt FA1Al jlS A9o] AL} o]of tigt
DA 1A RSk AAAQ] £4lo] Hod Ao=w EO]‘:P.
Y FoAE 282 A4 $4(E, FY B0l 5L Aol F AgE FEst
He A1 SHolhs HoA 24 B7PF B, 24, ¥ 9}%}0] AlZtolu £7} 5
Z Aot WA} AZF tf-go] 7|Rkshs Aol w9 AAAH M, T3 HE HAYSH
Jolatal AQISIHDi Stefano & Spence, 2023; Siedenburg et al., 2019). E3F, 22
Aol digt ¥hE 2 AP 2EA 0 R ARl AAE AYER, B0l 7B %), U
nH-AZCED), FE-BHH (L) 22 549 HHFQl &40 tigt gt 7H2tof 7|8k
'tr]jﬁ‘lz O]OHUr %17_ 250 F-&F o Utk SHARE ol2fel 7|E ERTF ZoFe] AlR2
o] AggdR|of gt 222 At ol E35] Zofof| tigh ¥
D}oii Xialo}“ oA 234, AojA] A o] st oA & gt A7
7} Aol B1HL Eslo) uket g2k 4 QJtiAlluri & Toiviainen, 2010; Jiang, Liu, Zhang,
Wang, & Jiang, 2020; Zacharakis et al., 2014).

2 AFoA &9 8202 4E UBl= o] ©@o] & F ofd ©ol J1F°] 5Ygt
A 2219 FFS W=AIE AR ZH ZF Tolo] il ou|of tigt TS ATt
t}. o] gh=o] 7|9k 2 W7t of9]o] AP ®FIE fl%t 7% ARE AlFSte Aot
SHAEE & Atoll A ARE 9Jn] o] 2 7]E9] Jo] TolE gheolE RIQHE ZojlEE ¥
o Aol wEt g A3 mEdE 7heAS Es] HiAE = ok IR0 2 A9
8 F2o] ZZ {7} 099 Aoy} e HFo] oYz} ou|EA &40 BRE A%
]_71: £2 AAlSkE Zol2z 11 e Wil =&

E AT7F ot AIRAR] &/dof| gt g ARlo 3ARE] ?t
BiA —r7P Aol dd He AT ”H ? jr %91} H]?ﬂ%"x}‘% 2ol Rl Eﬁ:‘@l E‘:} ‘:}
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FH(sharpness), SE3H(roughness), 51+ 7 (frequency strength)@} ARSI 2 ALo] &
2 i 2ok 9 3749 Agol AT KBl Auske gotel thod Swg
b % AES S off Aol BRF 7|2 ARE AFSE o Aok ol 2
A ARz of7] i A AAH ot AT ohfet gote] 7 Qe WslE WA

ot Ao ERALS AN, REBLON AW, TET, Fus 2T 52 87
ol 9lo] FRT Q4T 48T & YL FAATT, Bol, o]ele QLBL 29 74
She =4 2 o] ouX, B4 GeolAl Ao 4% @ WeY HEot S, Aeje] of
YA7E e Aol BRI 4ok S B 2 33K S43} Hrt 4z
o] Qlt}(Bannister et al., 2024; Moore, Fiillgrabe, & Stone, 2011). °]&|3t EAJ-L A0
QelA olul At AARTRE A4 A2 Azt o] BAE AnE, Fzgolel
8T NS ABT % Ak

A, 2 A7 B3 BelE 47 olu] ol Be xFslel A2 A2 THIT, AR
T 9 o7 gt 22 H7E Bla RAOEM, of gt A ;e A7 EAo] 7 Zof
A=) Aol S HIZSHA HojF= H] AEetS SRlstith AY AFoMe 28-S HAtdz
A2} 37 multidimensional perceptual space)S ol A|Z}s}oto] S2lof st 21ojZ&], on]
W 7he] WAS Bl S AASIA SHACK Thiering, 2014). ol2lat YA AZte}
£ oJn] Trol2 AL ] 2101 ojwlo] cigt 2} /j1e] FBAe olfel S E <ol
QUhe ARbEe neeh, PAH Txske B9 ol wol 7 WA Hee EAT &
= < =

od X oR

2 rie
rlI

A= 55 Xﬂ%’—‘&&iyﬂ(&edenburg et al., 2019; Wallmark, 2014), 7} o]3]9] X}dx} L=
Q3 Azlo] Ank. ESE ol= tdRt ERHoA 2ES oA HEA |75t

Asl=A] Ho Aol o 383 52 ATTEHA -85 AREE rh(Alluri &
Toiviainen, 2010; Zacharakis et al., 2014). FAFSH WEto| A B ALof A AA|H A2 E=
At IOl =& ofn] o] o] 2 7ol qlo] 7 A=) £4& Ao r FET
T A= HolE &9 ofyzh, I o9 B7E Al o] 7 HAE Bt 40l AE ol
SHA AYEYG {8 & 3= AR

References

Alluri, V., & Toiviainen, P. (2010). Exploring perceptual and acoustical correlates of polyphonic
timbre. Music Perception, 27(3), 223-242.
Alluri, V., & Toiviainen, P. (2012). Effect of enculturation on the semantic and acoustic correlates

of polyphonic timbre. Music Perception, 29(3), 297-310.



0l2% - 2715 - 00| / SAUHOIAC SH Tt 03lo) onj=2 &4 129
I

American National Standards Institute (2024). American National Standards Institute. Retrieved from
https://www.ansi.org/

Bannister, S., Greasley, A. E., Cox, T. J., Akeroyd, M. A., Barker, J., Fazenda, B., ... Whitmer,
W. M. (2024). Muddy, muddled, or muffled? Understanding the perception of audio quality
in music by hearing aid users. Frontiers in Psychology, 15, 1310176.

Cho, W., & Kim, J. (2013). Analysis of verbal expression for haegum and violin timbre. Journal
of the Science and Practice of Music, 30, 101-116.

Darke, G. (2005). Assessment of timbre using verbal attributes. Proceedings of the Conference on
Interdisciplinary Musicology, 1-12. Retrieved from https://www.researchgate.net/profile/Graha
m-Darke/publication/228675696 Assessment_of timbre using verbal attributes/links/5af0139
4aca2727bc0065¢c61/Assessment-of-timbre-using-verbal-attributes.pdf

Di Stefano, N., & Spence, C. (2023). Perceptual similarity: Insights from crossmodal correspondences.
Review of Philosophy and Psychology, 1-30.

Disley, A. C., & Howard, D. M. (2003). Timbral semantics and the pipe organ. Proceedings of the
Stockholm Music Acoustic Conference, 607-610. Retrieved from https://citeseerx.ist.psu.edu/do
cument?repid=rep | &type=pdf&doi=7a56953c67c679b68410542ebd8b36ea50c7b03d

Disley, A. C., Howard, D. M., & Hunt, A. D. (2006). Timbral description of musical instruments.
Proceedings of the International Conference on Music Perception and Cognition, 61-68.
Retrieved from https://www.researchgate.net/profile/ Andy-Hunt-2/publication/242557004 Tim
bral_description_of musical_instruments/links/0Odeec5293be34ded21000000/Timbral-descriptio
n-of-musical-instruments.pdf

Dolan, E. 1. (2013). The orchestral revolution: Haydn and the technologies of timbre. Cambridge,
England: Cambridge University Press.

Dolan, E. I, & Rehding, A. (2021). The oxford handbook of timbre. New York, NY: Oxford
University Press.

Elliott, T. M., Hamilton, L. S., & Theunissen, F. E. (2013). Acoustic structure of the five perceptual
dimensions of timbre in orchestral instrument tones. The Journal of the Acoustical Society
of America, 133(1), 389-404.

Ethington, R., & Punch, B. (1994). Seawave: A system for musical timbre description. Computer Music
Journal, 18(1), 30-39.

Evans, K. K., & Treisman, A. (2010). Natural cross-modal mappings between visual and auditory
features. Journal of Vision, 10(1), 1-12.

Ferrer, R., & Eerola, T. (2011). Semantic structures of timbre emerging from social and acoustic

descriptions of music. EURASIP Journal on Audio, Speech, and Music Processing, 2011, 1-16.



130 oirisst 8947, A1 H2&

Fritz, C., Blackwell, A. F., Cross, 1., Woodhouse, J., & Moore, B. C. J. (2012). Exploring violin
sound quality: Investigating English timbre descriptors and correlating resynthesized acoustical
modifications with perceptual properties. The Journal of the Acoustical Society of America,
131(1), 783-794.

Howard, D. M., & Tyrrell, A. M. (1997). Psychoacoustically informed spectrography and timbre.
Organised Sound, 2(2), 65-76.

Howard, D. M., Disley, A. C., & Hunt, A. D. (2007). Towards a music synthesizer controlled by
timbral adjectives. Proceedings of the 14th International Congress on Sound & Vibration, 9-12.
Retrieved from https://pure.york.ac.uk/portal/en/publications/towards-a-music-synthesizer-contr
olled-by-timbral-adjectives

Ishimitsu, S., Makino, A., Sakamoto, K., Sasaki, K., Sugawara, K., Yanagawa, H., & Yoshimi, T.
(2007a). The study of audio equipment evaluations using the sound of music. Proceedings
of the 122nd Audio Engineering Society Convention (Report No. 7120). Retrieved from
https://aut.ac.nz.libguides.com/APA6th/conferences#s-lg-box-13373657

Ishimitsu, S., Sakamoto, K., Sugawara, K., Yoshimi, T., Makino, A., & Sasaki, K. (2007b). Study
on the Visualization of the Impression of Listening to the Music. Proceedings of Second
International Conference on Innovative Computing, 122-122. Retrieved from https://ieeexplor
e.ieee.org/abstract/document/4427767

Iwamiya, S. I., & Zhan, M. (1997). A comparison between Japanese and Chinese adjectives which
express auditory impressions. Journal of the Acoustical Society of Japan (E), 18(6), 319-323.

Jiang, W., Liu, J., Zhang, X., Wang, S., & Jiang, Y. (2020). Analysis and modeling of timbre
perception features in musical sounds. Applied Sciences, 10(3), 789.

Kanetada, N., Yamamoto, R., & Mizumachi, M. (2013). Evaluation of sound quality of high
resolution audio. Proceedings of the Ist IEEE/IIAE International Conference on Intelligent
Systems and Image Processing, 51-56. Retrieved from https://pdfs.semanticscholar.org/adda/26
218915¢2058653b0a6177e0e1bfab8926.pdf

Lassaletta, L., Castro, A., Bastarrica, M., Pérez-Mora, R., Herran, B., Sanz, L., ... Gavilan, J. (2008).
Changes in listening habits and quality of musical sound after cochlear implantation.
Otolaryngology-Head and Neck Surgery, 138(3), 363-367.

Lee, H., & Miillensiefen, D. (2020). The timbre perception test (TPT): A new interactive musical
assessment tool to measure timbre perception ability. Attention, Perception, & Psychophysics,
82(7), 3658-3675.

Lee, S., & Mullensiefen, D. (2020). The timbre perception test (TPT): A new interactive test of
musical timbre perception ability. Behavior Research Methods, 52(1), 8-25.



0129 - S7KS - 0120] / SUUNOIMSI S T} OfFI2l onj=x 2y 131
I

Letowski, T. (2014). Timbre, tone color, and sound quality: concepts and definitions. Archives of
Acoustics, 17(1), 17-30.

McAdams, S., & Goodchild, M. (2017). Musical structure: Sound and timbre. In R. Ashley, & R.
Timmers (Eds.), The routledge companion to music cognition (pp. 129-139). New York, NY:
Routledge.

Moore, B. C., Fiillgrabe, C., & Stone, M. A. (2011). Determination of preferred parameters for
multichannel compression using individually fitted simulated hearing aids and paired comparisons.
Ear and Hearing, 32(5), 556-568.

Moravec, O., & Stepanek, J. (2005). Verbal descriptions of musical sound timbre and musician’s
opinion of their usage. Fortschritte der Akustik, 31(1), 231-232.

Patel, A. D. (2010). Music, language, and the brain. Oxford, England: Oxford university press.

Pratt, R. L., & Doak, P. E. (1976). A subjective rating scale for timbre. Journal of Sound and Vibration,
45(3), 317-328.

Reymore, L. (2022). Characterizing prototypical musical instrument timbres with timbre trait profiles.
Musicae Scientiae, 26(3), 648-674.

Reymore, L., & Huron, D. (2018). Identifying the perceptual dimensions of musical instrument timbre.
Proceedings of the 15th International Conference on Music Perception and Cognition, 372-
377. Retreived from https://shorturl.at/LaGml

Reymore, L., & Huron, D. (2020). Using auditory imagery tasks to map the cognitive linguistic
dimensions of musical instrument timbre qualia. Psychomusicology: Music, Mind, and Brain,
30(3), 124-144.

Rosi, V., Houix, O., Misdariis, N., & Susini, P. (2020). Uncovering the meaning of four semantic
attributes of sound: Bright, rough, round and warm. Proceedings of Forum Acusticum, 1039-
1046. Retreived from https://hal.science/hal-03234057/

Shibuya, K., Koyama, T., & Sugano, S. (1999). The relationship between KANSEI and bowing
parameters in the scale playing on the violin. Proceedings of IEEE SMC’99 Conference
Proceedings, 4, 305-310. Retreived from https://ieeexplore.ieee.org/abstract/document/812418

Siedenburg, K., Saitis, C., & McAdams, S. (2019). The present, past, and future of timbre research.
In K. Siedenburg, C. Satis, & S. McAdams (Eds.), TIMBRE: Acoustics, Perception, and
Cognition (pp. 1-19). Cham, Switzerland: Springer Cham.

Stepanek, J. (2006). Musical sound timbre: Verbal description and dimensions. Proceedings of the
9th International Conference on Digital Audio Effects, 121-126. Retreived from https://citesee
rx.ist.psu.edu/document?repid=rep 1 &type=pdf&doi=27712b75db50612863a3bab04d16b7e2569
304e4#page=131



132 QizisEnt 391017, 213 H2s

Thiering, M. (2014). Spatial semiotics and spatial mental models: Figure-ground asymmetries in
language (Vol. 27). Berlin, Germany: Walter de Gruyter GmbH & Co KG.

Town, S. M., & Bizley, J. K. (2013). Neural and behavioral investigations into timbre perception.
Frontiers in Systems Neuroscience, 7, 1-14.

von Bismarck, G. (1974). Timbre of steady sounds: A factorial investigation of its verbal attributes.
Acta Acustica united with Acustica, 30(3), 146-159.

Walker, P. (2016). Cross-sensory correspondences: A theoretical framework and their relevance to
music. Psychomusicology: Music, Mind, and Brain, 26(2), 103-116.

Wallmark, Z. (2019a). Semantic crosstalk in timbre perception. Music & Science, 2, 1-18.

Wallmark, Z. (2019b). A corpus analysis of timbre semantics in orchestration treatises. Psychology
of Music, 47(4), 1-21.

Wallmark, Z. T. (2014). Appraising timbre: Embodiment and affect at the threshold of music and
noise (Unpublished doctoral dissertation). University of California, LA.

Wallmark, Z., Iacoboni, M., Deblieck, C., & Kendall, R. A. (2017). Embodied listening and timbre:
Perceptual, acoustical, and neural correlates. Music Perception: An Interdisciplinary Journal,
35(3), 332-363.

Wallmark, Z., Nghiem, L., & Marks, L. E. (2021). Does timbre modulate visual perception? Exploring
crossmodal interactions. Music Perception: An Interdisciplinary Journal, 39(1), 1-20.
Zacharakis, A., Pastiadis, K., Papadelis, G., & Reiss, J. D. (2011). An investigation of musical

timbre: Uncovering salient semantic descriptors and perceptual dimensions. Proceedings of
the 12th International Society for Music Information Retrieval Conference, 807-812. Retreived
from https://www.eecs.qmul.ac.uk/~josh/documents/2011/ZacharakisReiss-201 1-ISMIR.pdf
Zacharakis, A., & Pastiadis, K. (2015). A confirmatory approach of the luminance-texture-mass
model for musical timbre semantics. Proceedings of the Audio Mostly 2015 on Interaction
with Sound, 1-5. Retreived from https://dl.acm.org/doi/pdf/10.1145/2814895.2814898
Zacharakis, A., Pastiadis, K., & Reiss, J. D. (2014). An interlanguage study of musical timbre
semantic dimensions and their acoustic correlates. Music Perception: An Interdisciplinary

Journal, 31(4), 339-358.

o AIRIAIHY: 2024, 07. 31,
o 2XETIAU: 2024, 08. 15,
o ATHEHY: 2024. 08. 19.



0l2% - 2715 - 0/190| / SAUH0IAC] SH Tt 03lo) o2 &4 133
I

Analysis of Semantic Attributes of Korean Words for
Sound Quality Evaluation in Music Listening

Lee, Eun Young*, Yoo, Ga Eul**, Lee, Youngmee***

This study aims to classify the semantic words commonly used to evaluate sound quality and
to analyze their differences in reflecting the level of musical stimuli. Participants were thirty-one
music majors in their 20s and 30s, with an average of 9.4 years of professional training. Each
participant listened to nine pieces of music with variations in texture and instrument type and
evaluated them using 18 pairs of semantic words describing sound quality. A factor analysis was
conducted to group words influenced by the same latent factor, and a multivariate ANOVA
determined the differences in ratings based on texture and instrument type. Radar charts were
also drawn based on the identified sets of semantic words. The results showed that four factors
were identified, and the word pairs ‘soft-hard,” ‘dull-sharp,” ‘muddy-clean’ and ‘low-high’ showed
significant differences based on the level of musical stimuli. The radar charts effectively
distinguished the sound quality evaluations for each music. These results indicate that developing
Korean semantic words for sound quality evaluation requires a structure different from the
previous categories used in Western countries and that linguistic and cultural factors are crucial.
This study will provide foundational data for developing a verbal sound quality evaluation

framework suited to the Korean context, while reflecting acoustic attributes in music listening.

Keywords: sound quality, timbre, sound quality perception, semantic words
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