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Neural responses to sonic branding : an fMRI study
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Abstract

Sonic branding is defined as creation and management of brand value by using sounds. Among various methods
of sonic branding, sonic logo, i.e., brand’s acoustic identification element, is the most widely used form and usually
combined with visual logo. Although sonic branding has become an increasingly important tool for marketers, little
academic research has been done on this topic. The current study investigates neural responses to sonic branding
using functional Magnetic Resonance Imaging (fMRI). Brain activity of 15 right-handed participants was monitored
with 3T MRI machine, while they viewed sequentially presented pictures of brand logos (20 visual logos usually
accompanied by sonic logos and 20 visual logos unaccompanied by sonic logos) without sound. Results showed that
brain areas known to be associated with auditory imagery (including superior temporal gyrus, STG), showed greater
activation for the visual logos usually accompanied by sonic logos compared to visual logos unaccompanied by
sonic logos, although actual sound was not presented during scanning. The degree of familiarity participants have
with the brand and its advertisements was correlated positively with signal strength in these areas.

Keywords : sonic branding, sonic logo, fMRI, auditory imagery, STG
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1. ME

BA=g 2pake] AE, AR|2E BAALSE EA
A T2 olF, &0, 34 2 & SAES vt
BAEs pvzbe] A7), A5, @ ol 43S 7
2131, 7199 wiAlE sl g 2d st whe-S
ksl o= 9l th(Hoeffler & Keller, 2003). A% 7+ Ax}7}
=053 7|9 3 AAe] A AdiAE o5
o] N A Lo BAES] FadL IdE AX 1
U AAolth BAEE ofEA Fxstal #eEst=
U7t 2 7149 vy deE (98 v Fus &
A7F weo] 7kar Ak

T B P50 Ao A|E ulFA|®(experiential

marketing)©] WFE I =, 1 Fo] st 3R
vl A € (sensory marketing)©] TH(Schmitt, 1999). 7+z} n}
AR AlzE Bz, 524, vzh, F240] e3he A3

I A o2 AdEtE Bas xS ddsta

2} sh= W oltk Ay H @l (sonic branding)2 ©] &
g A2t AR Y shvtr, o3 TR S 28
st BAll=E Fxsta #AElste 7|9 EEolAt
A oJm)3itt «E 5ol, Ad(nte)At= WA}
= AlFe] 1 547 AnAe] woll HolA gkal of

H 7S A & 5 7] witoll A&njAk Al o
7171 = "ol ojE o] 9t 1 X]9F ‘intel inside’
= 29 8 5 S F(tone)o] AP E 3% 7 AA

Sromya puakEe] Wy &Ko 5] BIA=E 7
A F AU oo, Mgt wT]o} 5t
A3 7|QgEo] AAE] BHA=S dely] &) &Y
By dgRe A5 Fgsta da 2 4es A=
Aoz oA JTHBBC NEWS, 2010.6).

o]A 9 wiAY 2 s AFoA &Y Bl ek
ol AFEH AL JFel %= B -akar, ol gk shEA <l
A= A ¥ vt glok oA Eal 7IdES &Y
Hago] FEe =3 w8S Tk AR A 1
AAY g2 WA A 2 Aot} AR 7Y
o] o|iedh= nie} o] A BAYS B 1 BHil=
E Us 2 7198kl Fobd £ YA o]9f T A
wolth obF o] glE RoE oAdAE HET

upeba] AH|Rp AlE] s W A9 A oA A
Y Balgoe]g Folo]al, o]zlo] Am|Atel A ofwfgh
FEFE M A=A A e}l 53] 2
AME H7)%% st s Abgskel &Y Haldo
3k Anape] A7 ukg-& oju] kx| Lol r a1z} dhr},

Ay Badoeld #1917l & By ik
w A Aol Ao} ool vh gl vHE ofoll wjEt
Besti egE golw A EASA e
HH
s

A% et ofa) T e Aol AmH T,
S, Jackson(2004)-2> Z1o] oA Ay
8l ApE Ao, v1ety] 4aL,
BA= ojoldElE S AU A%HoR
geb= ZUolekar Aolsitt. B3 2009
S04 W50l ©
Branding Academy, ABA)
FryAlAS] & <QbellA
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Ay BAllgolA AREE 4= Q= A ZE AF=(sound)

=+ (ambience), & <H(music)2] A 7}
A2 FEE)(Jackson, 2004). L] o]]d LTS
B3 WX = AY Haldg2 A4 2 3(sonic logo),
B (brand song), 222 o}o] /% (sound icon/
symbol) 5O & o] FO|XITHABA). ©] FolAxE A
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AAH &3 5o

28R B4 - o] el g2 4 9l tk(Peck$} Childers

@ whst ol gott

, & lﬂ_adlﬂo R 7M°ﬂ gk A AL
b =§he] o] Fol A gkEol= &
ololl that A<l oﬂ?b A2 o FoA XA &
iR=]
]

(Venkataraman, 2007), 2~ Z119] T]#}Q] 57 (number
of tones, contour, chunkability)ell w2} 7]1¢, A, |
o T AuA wkgo] gEAE Ao
(Palghat, 2009). 22 AWt o]# 3 AFE
Foll gk AHAFe] whg-& A Ao =
ofyel 719 & S8l (A oR =4
oA AT-e] WHEA A7 ot
AlZE ASRks AAShE ARn A4 =S g
AAFFoRA A2nREe] Q1A A, FFol
S A LA Gk mAE Y o R
o] FIp7t B3 H=A dolr ] flaiM =,
Joll thgk AHRbY WS A Ao m o}
7b slk AR A Axge AFRTEAE Q
= FAE] oee 5242 WS dolE
Bk ol doj2 xdE7] e WskE 4ty
dloll %= fr-&3atrh 2 dAgolx= ABAAYA ARE
T-317] 18l 7152 A28 9 d(functional magnetic
resonance imaging, ©]3} fMRI) 7|®H & A}-&3F ).
2 AT =AY Bl g Anjate] i gl
rotr izt akdtk. FAIA o2 FarelA Ay

=
et BlFd 2uE 9 AREShs BAl=e a1
}

X
ol
o
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B 1T
T A Iz

¥ X o (o
[ rr to o ko = ool o2 X
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= 9l

= & §lo] AZHemet AN w F7h e
o] sk =A] hebr At stk &l glo] Al
ZAozul AN “xy” Zie] g P74 g
Hee, BaE Bl v w39 &Y 247 LAt

B>

S~
>
A O o [ )

EollAl 7195, Bl =1 vhs & o

m
e 4w
x
rlr
o
SO =
32

Z 1599 1173 digte]l Agol ksl vh(e]
2 89, Wt A9 214042384, BT o E&EF o)), 1wt
QAR FalHgko]l Y oFEA R F AFES Y
At BE riAse A9 Jen vda we
of &k Ulgo] 7Ed FAE ¢, ol T
T Agdl 3Tt

M

32. A== A AHHEX

AARTELS F 40702, 20702 2Y-HFYE 201
9} 2070¢] H]FY 2R o] FolFth 2009 ol A
201013 = Alolol TVE &Fall Haw A Fa T

A, Fare] wpA| e Fde] HlFAd 2a17F AJA EHA
287t 3 5Ele FaysY-rlFd 29 vy
209 AAEEA SEe Jd FaelTY Za1)
5 TREY dd Bzl vFd 2uE AFAe
B2 ARSSHTE e Bas AEEY gl
=2 #d BAHEoql7]o AEFTS 4 - S5 (food
beverage) = $HFSFATHIH 1).

¥ @ #F9 A, AES Add ARE-E 4070
BA=S FuE B Fa JAewe sAas Jen
£ B8 B Ases o] s dvpy &
F Hehbaras Ao disl] ks 22 o] glu=1;
Hgolt=4; w5 A7 =79 74 A== Prlst
AL, B HsEE o Xﬂ%ol Awpr} ofsshay
7Vrebe Aol tial] cdE o5t gr=1; BAgo]

U=4; vl jssitl=79] 73 A==z F7isiairh
fMRI A& A= T &}<](event-related demgn)
o= AAESITE H F % (scanning session)>
4719 runo 2 FAEAIL, Z2Fe] run 20702 Al E
(10 24038 23, 10 15 2o o] Fojy
th ZF gl A= 8 nbe 9] A Tl BAils 2
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7} viRE S 1%27F AAE 5 g Bel=gh &
25 7 AEA flEAE 21, dvhd wWEe e
g HA7E 2220 SPHS 327 AN ST oW %

H
A o] F-ol = 2~5%7F &A1 H(fixation)S A Al SF3A T
B A Al BAIA A (powenE Eol7] 3l
run 17} 29 A% run 33} 49 M5k F 4071 <]
2317} A scanning session &St 2¥A AA| H ==

st A= AA] A= FA138H8F% L, Stream DX

5 o] g3l AAFHALE F AE AT 60 A=
ELEIEER))

) +
(3s)
sAE X

a2 2. XS FHA of

3.3. fMRI Hlo[gf =& & 24

fMRI d|o]8 32 3t=-2}817] &< (Korea Advanced
Institute of Science and Technology; KAIST)S] MR
Research centerol| 4] 13 = It} standard head coil S
7F4 3.0T forte MRI scanner(ISOL. Tech, Oxford OR,
63)E ©]-8-3} blood oxygenation level-dependent(BOLD)
signal S =73}t Structural imagest standard T1-
weighted pulse sequence(24 slices, TR=3200ms, TE=16ms,

flip angle=60°, FOV=220x220mm, matrix size=256x256)
& o]&3ste] #9= 2, Functional scans< two-shot
T2*-weighted spiral-scan pulse sequence(24 axial slices,
a slice thickness of 4mm; no inter-slice gap and interleaved
acquisition, TR=2000ms, TE=30ms, flip angle=80°, FOV=
240mm, matrix size=64x64)S o]-&3lo] =}
H|o] B+ statistical parametric mapping software package
(SPM5, Wellcome Department of Cognitive Neurology,
London, UK)E &3l 4= Atk WA AR A 2] (preproc-
essing) TAIZ slice timing adjustment, realignment, spatial
normalizations ¥+ $ Smm(full-width half-maximum)
o]-&-35to] smoothinga F3{t}. o]
He $49, 0 95 Fow qd e ves
27 E 298l AR WA RAAH A,
SRR B AT S 2 A
A7} A9 239 v 231E regressor
= 5} matrix & Zﬂ”c}oﬂ\:‘r 0]“41, X}Ef(‘ﬂ A= 2

Gaussian kernel=-

gk 4 ?_1—_?39} E%E 3%594 035?}% ool H 7]
el o G FF A SHI NI s Grge
parameter = 3}% A 22 regressor= RFE0] otk o]
g WS B8l Aottt e Jd Aol
A d FE o] 715 (one sample t-test) O = 415} T

TR flof 22 AAS T3 LAY HFE 2
1E B NFd 2uE E yang & 2488 4
Bl 2= g &Adst HAE B2l voxels T4
o7 4 9 Y(region of interest, ROIS A A 3lo] &
218 2AAEA ) ROI 418 A A =] 224 (whole-brain
analysis)?} ©2], 54 gl g v AR
v W oR WY e mE M g AEHS

il
v} 2AE B 5 ok &Y RO Wo| A &
H 3 239 HFY 2 ko] 438 i 2ol
%

(paired t-test) .2 F2}A

J;

4. A7HD

7R Agol rhelr] o] dell A@A==] B
39 BAEd =FH ARE golry] S8 G
A&rel Bl A5 FASEE vk oS
E ¥ Aol 7 F(paired t-test) AY}, AY-H]FA 2119
B AEEM=484)%F vlFYd 2i9 Fi IsE



(M=3.85) 7tol| fFefmlgh zpol7t gl HOo=E o

Hta=6.19, p <001). PIZ7FA 2 AH-H]Fd 2

BAE s M=5.78)9 v 2] B =

LE(M=3.99) relle frojulgk 2ol 9l FoE

bt tht12=16.01, p <.001). °|& E3] 7=

Y-HFd 23e] Fas HFd 219 Fare| Hs|
H

AF Wk, AuF 230

o] BalERt osetA At s &

H #Zod B AAEL 7t BiE 239 4
A s BAAT AE5Ee v W
= A% 23, AY-Fd 21134009 HFE 2
31(2.14) kel frefwl gk Apo] 7t VR TH12=15.08, p
<001). o]2lg A= 2Y-HFY 2arol] g &g
Ad et vFd 2] HE) =55 dF Eo
2 AR F= Aotk
4.2. fMRI Z=

A
7 - vl 23 270404 5 3 FH A A(left superior
parietal lobule, SPL), &= 4l Zl o] (left precentral
gyrus, PCG), &5 FFH5Fol™(left middle temporal
gyrus, MTG), =
cortex, PCC), #= “J=o|(left superior temporal
gyrus, STG)°] &A1 8l= = Ao =2 eyttt ROI 4

(left posterior cingulate

> b
i)
o
A=)
w

-H|FH 230 o vlFH 2UHECc o 2 24

|
LiEb = 393 E(p=.002, uncorrected)

kH
ot b
uy T

Voxels Peak Coordinates
——t-value
N X y z score

L Superior parietal lobule 61 -38 -68 38 421 3.24
L Precentral gyrus 23 32020 52 4.16 321
L Middle temporal gyrus 5 -58 54 10 3.84 3.04

L Posterior cingulate
cortex

2 -6 24 48 3.67 2.94

L Superior temporal
gyrus
X, Y, z, stereotaxic coordinates of the peak of activated clusters. L, left,
R, right.
Voxels N, number of suprathreshold voxels in cluster focused at this
coordinate.

1 -64  -48 12 3.65 2.94

e 5 A7 A %(right superior parietal lobule,
SPL, x, y, =20, -66, 56, Z=3.39) o]9]o] -o]v]5}HA)
st oS LAY A Lok

(a) Superior parietal lobule{x, y, z=-38, -68, 38)

[=1:]
-0

sonic-vised viswal-only

BOLD &k eal
&
i

15
10
=1
[=Xs]

SOl wismal-0nky

(e) Superior temporal gyrus(x, y, z=-64,

48,12)

SORIC-AISes ViSal-only
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parameter ]S AAIS
2319] Fart A&5aesE 2= S5 A 2 (left inferior
parietal lobule, IPL, x, y, z=-56, -28, 34; Z=3.90, p
<.001), &= 3ll7k(left Hippocampus, x, y, z=-30, -18,
-16; 7=3.33, p<.001), $-5 *F=°]=(right superior
temporal gyrus, STG, x, y, z=58, -28, 16; Z=3.23, p
<001) so] &AL, AY-HFY 21 Hi=
7F 15845 25 4 eft insula, x, y, z=-30, -4,
18; Z=3.45, p <.001), 9= “=-o]&H(right superior temporal
gyrus, STG, x, y, z=48, -10, -6; Z=3.44, p <.001), $-=
o] Sh(right fusiform gyrus, x, y, z=32, -70, -12;
Z=335, p<.001) o] A3} o= UESTh

Ay -
ol

g AYHFd 23 gelAe 2
STGe] 2/d37F S7hgh= =]lst
T mae vHFd 219 ¥ 9k3-& Hlaulst
= STGE] FZ(posterior) F-1o], 4Y-H]
Ao A #1 I&E, BHE 4o
WhEohs M dos dolrsk
(anterior) o] EAdslE = A
STG: B2 75 7
I AEEE B3] 9w deEA gtkeg,
Zatorre et al., 1996; Schiirmann et al., 2002). g7 A4
(auditory imagery)olet 215241 72t A=) gl A&
gl 7] 712 HY JdEH AR o A&
Mo FHA AL AFES o= RS vt
(Intons-Peterson, 1992). 91014 =2 2914
o] A3l §lv Aol P2k Aol whgsh=
oS dotr 7] 93l 3
12 2 23} A7} o H(primary and secondary auditory
area)?} W HEE Aoz 95 tH(Yoo, Lee, & Choi,
2001). &= o AelAE JrEpE A2 Aol gl
= ZZGilence) oA 7] o]&FS B I AFE
= HAE Fdsis W STG7F E43tE =
I CHHalpern et al., 2004). & Aol A AE](4
Y 2% Ao AEHAAY B muE A
glol AlZE AsEMIFYE Z)ERE AAE s E
STG7} &4st= e He A2 4ldol wetelA 3
b , A7HAES AYE FH &

Estal HFd 25 S8 o]

T
(i
=2
>
o
N
N
futa)
o
i~
&,
g
)
:
<

il
o
e,
4
2,
=
il
s}
wnn
H
Q
N

A A] AT e WROE g

AT AP S BolFHA STGZE 7] 7]
2HE A2UE QS (retrieval)shi= 43} #Hed o
RS FHtATh B, 457 9(superior temporal
region)®] o= FFolTtE FEHS WA HW 53
A2 E A= oS =Aths Ho] By
71% 3} tHAyotte et al., 2000). ¥ A= it

AR el ol BelEe] 2ug gidor d¥s
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st A 7ol A Aol vehd He & o, 3
oA AREEE Y 2auE F7E A wsS Be
Aoz Pk ofzt AMpHonE WEE} 22 B
Aol gk Frtele FAA] FFE WH F AdS
& AT 5 Sl

57, Watanabe 5-(2008)> fMRIZS Ap&3lo] &of
I #HE 7S Aotk AT F5s 3
(encoding phase)oll A gF<5gt S-of A=5 A gebA <l
Aetle wWHin et SEekA B2 M2 ASS A
galA 214)8+90S wi(Correct Rejection)oll = STG2]
posterior F--0], o] & 7+o] 2ol E W] EFR] S W|(Hit
- Correct rejection)o] = STGE] anterior Y-+#-o] 243}
A= S #w9e)h o] 538 STGY anterior 22

ot 719 Q1&E ¥, posterior F-E SoF A 77}

et
fghn Ausg olels dakg uFol

STG] ofeff ol $1413 MTG= STGSH $H71
o} quL Lo} o1& S AH7ZF AAY AHEE
o] Tl(Watanabe et. al., 2008). ©] <2 W (lesion)
2] AQl g kg oot AvE =
CH(Samson & Zatorre, 1988; Samson & Zatorre, 1992).
Y5k MTGE L kR IR e S548571%
(posterior superior temporal sulcus, pSTS)¥} 7| %7}
A= B2 A2 A=) gis) whgo] FrbsklE, S
8] H3bgk Aol thefA whg ST A & AL
et g, A2 A7 Abso] mE AA H
BF-HT= o] AAHUS wl oS A vHEE}
Aoz eIt (Beauchamp et al, 2004). =,
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