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Abstract Spectral equalization (EQ) is an important factor influencing preferences during music listening. Although indi-
vidual differences exist in preferences for spectral equalization, their underlying neural mechanisms remain unclear. In this
study, we investigated responses to musical stimuli across six different EQ conditions using electroencephalography (EEG) and
emotional evaluations. The results revealed differences in brain activity among the EQ conditions in a cluster near the anterior
cingulate cortex (ACC). In the emotional evaluations, while no significant differences were observed in valence, significant
differences were found in arousal. Furthermore, EEG activity within this cluster demonstrated a relatively stronger association
with arousal than with valence. These findings suggest that the region near the ACC is involved in arousal responses associated
with changes in spectral equalization, and that individual differences may influence the valence responses.
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1: Russell DIFIEFBRE TV ([4] ZFITERD)
Fig.1 Russell’s circumplex model of affect (adapted from [5])

MR L7200, ZO4rE LI OHE (4P X EAZE»E
L%, L»L, 25 L7RBITrofALRERT 2 A
DVWTIE, TIE TR,

AT TIE, EQ FEDEWNIC & » TAE L 2 BEHIRIEDZEE
b%, RIS X EERHEC X DRETT 2 2 e 2 HN
5. BRI, EQ Btk B 2 E R R Bon L, HEEX
OISR BIZ5HHS 2 £ I, BERHMiZEIET 5. 15
B NI T — & O JE R AG TR & IB R & X s R
EONT 20T, BRI T 2ECHDOMAE L Z DM
BEBO—HEHOIICT S I 2 HIET.

2. HITHE

2.1 EQYMrIEiFICREd 35S

EQ BiMtix, "y FARY AV —FOHHEE R HET 2
FERDO—OTH D, FHMIFEN 2 (b3 X —
7y MEE) WA T, BFOEAZ HEIN TV, 7
L ZRE—F =X LTr 72X EEA L, iFADHE
T a7 7 A MZHEDSWTY R F =L X > My
FohdIl, EHIXKEI XY FERRZIGEFRIR (K
JEBOBFEMR ) BRT I EAREINTVS (1]
¥72, BQRHEICH 3 2184 % [ BRI E — NG —1iffifiE
DEFRE LTIRZAB3ZELDAEFLHIRRINTED, 5
R D O MIEHINNICE 2 DEIGERESEANC L > TRE S
ZEDRENT VS [2].

2.2 B ERW-EEWE

HRIEERS O B RAE & B s 8 & oBf#Ic oW TIE T h
IO XN TED, FHRITE o THER SN2 IEIFIRED M
HIEH BT 2 Z e PMESINTVWE[3]l. ZDIZehb,
Hoaapz 5 ZEBEE O BB S0 2 5l S 2 B R Tk &
ZAbNb. —JT, EQFEICERL, Z0EWHIKEIEEIES
X BRI TR 2 WA L FE I T Tl v,
2.3 RRMEEICRE T B IESREIAREA
TEIEIRIE 2 O 2 2R © LT, Russell & & 2 /&E
MERETFTAIRERINTVWS [4]. TDEFLTIE, KIFIRGE
WEEN (valence) & WIEEE (arousal) @ 2 XITIZ & - THK
WENhd., £/, ThoZET 27E LT Affect Grid %
HHRRINTED [5], BEHE L ORI 218
LA H W S TW 3 [6],[7].

HEEE & RIS ORItz 3HH 3 2 8 & LT, Berlyne O

&=

S (sauslen) EaEA

TEEE (arousal)

X 2: Berlyne DHEEER T > v LE T ([8] ZRATIERR)
Fig.2 Berlyne’s arousal potential model (adapted from [8])
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Table 1 EQ settings for each experimental condition
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Fig.3 Source cluster
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Fig.3 Source cluster identified by source localization (the region near the
ACC)
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Fig.3 Scalp map
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Fig.4 Frequency power by EQ condition (xp < .05)

W (F(5,45) = 2.86, p < .05) BXU g (F(5,45) = 3.43
, p <.05) IZBWVWTEQ &HDFEMRIERD .

X BIZ BHAFITOWT Holm £ [12] 1 X 2 ZE K Z1T -
ToAER, (IR UPSRIE A L &8 K ORI R P SRR
L TERIE VBB —%2 R L7z (p<.05). —7,
o IR TRSEHMOARERITFED bk o 7.

3.4 & =

ACC EBHEID o, B4 T —I12 EQ & D LRI
HOENZZ s, BEART MVREDOZE(LD, [FKEE)
IR X - ATREME AR S T, RS BT, RN
GAEDIHIR TSR K OHE RIS & D b m o ETREOS
U —%ml7z. ORI, HR2ERERTIERL, K
BT DRERL DIEWHTREGENC M X L FTREME 2 RS,
72720, ZODIEEENED XS RIEHKIG L BT 201D
WX, REIOMERDAD SIFFETER VD, X512F
I & DI IEH HET T 5.

4. BENFHESRER

4.1 =z
ARWRFETIE, & AREEERE O IM & TS B SO0 DBfRE IH & 2
T 57002, MKEHEIEBRDZIZ, Affect Grid £ & 1

valence
o

=2 B BT pig b PG BT
Condition

(a) RETH
Fig.5 Valence

—k

| &
1T &

1B {ELT BB P LS P [Sloanvs
Condition

(b) FHHERRE
Fig.5 Arousal

X 5: BQ &&f 2 & D IFBIRHEiFER (+p < .05)

Fig.5 Emotional evaluation results by EQ condition (xp < .05)
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Table 2 Correlation analysis between EEG and emotional ratings

a B
M (Valence) —0.156 —0.202
HIEE (Arousal) -0.376 -0.297
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Fig.6 Correlation analysis between @ band power and acoustic features
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Significant time points (within-subject ANOVA)
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Fig.7 Time-point ANOVA results for frequency power(1: Significant, 0:
Not significant)
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