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CA — ST 5 iz F i & 1 25 72 Aok % 4530
55 28 N 0 I B) 2 AR (VT2 155, 2009), —SERIFFEHT
JH oddball JuzX, J05l 5T A [R) 16 285 A9 75 & A
YRR i 22 8, 0 SR O B I 2 O 22 T
H 30 T d % & MMN, {3 g {5 %R R —
(Bostanov & Kotchoubey, 2004; Goydke, Altenmiiler,
Moller, & Monte, 2004; Thonnessen et al., 2010), Tfij
TE TS0 T N7 %& P300 (Thierry & Roberts, 2007;
Wambacq, Shea-Miller, & Abubakr, 2004), 3 —ZEHff
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(2007)7EIE R Hh A2 B PF A I 25781k, TR R &
T4 R SRR it [, R g 4 i A Y
AT AN 212 350 ms (Y 1E > fiEEE e ]
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T 5 BT IE 2 3 AN 2 G 25201 | TR BE IR
e AR AY52 I (Paulmann et al., 2012; Paulmann &
Kotz, 2008), H 7E 5% 47 52 it (1) B & th A SR A2 1
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XF A L (EEG) B85 3#E 47 43048k 1) Bt 28 9% 3 43 BT (event
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Ak (F A R 8% B, event related spectral power,
ERSP) 1 AH A7 22 4k ¢ Ak (3 U 8] A5 A AH T+ 5 %L,
inter-trial coherence, ITC), REM B TE 310 )= M 14
B o N 25 T AR 2 A= BEAL ] (Delorme &
Makeig, 2004), B4 WF5EUEBAAS [R5 B 1 i 2 9k %
FEAEFASTE] A RIS SR DG, — A A AR IR
(theta F1 alpha J5iB) RN [l A0 #2836 A G, 1M
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Pfurtscheller & da Silva, 1999), 7E5AWF5% N 240
Kol —2eBF5E . Fuentemilla 28 A (2008)%& B R H
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() trial (A7 HEIE£90 pV), A2 40 4
trial #F A 2 AU ERP 230 H7 fSiissk ERSP Al ITC
SATERP Z3H7 B 4 LA R BUAT 200 ms fi3E
LRAGIE, SRJF LAE ST 200 ms ALk FANUR IE,
T4 S5 A V- 1945 2 25 S U FP ) 5 & 19 ERP,
St OGBS ) 2 P B A T G T o B, T T
A &M TR ERP 133 S0P, ASCHEHE
HE AT 200 ms BSCHES S 1000 ms AR, LT
X - X5 A WSS RN A0 43 B, 358 U T B[] 7 7
R FRATIDLERET T 130~230 ms (N2), 250~450 ms
(F1E RS AT 450~900 ms (Hf1E i LPC).

iz ffl EEGLAB T HAf%} EEG %u¥1E47 ERO
ST AT R E 5% /N 5 SR B AR, Bl i
T /N T S (Delorme & Makeig, 2004),
Fe AT IR, SRR BT 240k i 3,
LRGBS F B ERSP A1 ITC, #RJ5 LU
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ATRIE o 7 S5 43 B ) B 4 0 475 G B A 2 i 1000
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1000 ms)7E AR Ak B F5 AN glet 2 o Ry T 1) AR AL,
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S P B VIR A PN 1) 4 i A5 4 AR O o A L, DL
Kl 5.
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T2 P PR 2R 0 T A 3 R i A Dy 25 03 B, DU
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C5, CZ, C6, P5, PZ, P6, R M 44—
W) AR P R 26 ERP 5088 e A I iy 25 40T o
ERSP #il ITC ¥¥55cH EEGLAB T HAH S 4112
S, R B 2 R B I R, AR5 X
T BB GE T AT (2R B IR ERP A AH []) -
MAMESTRTF 1 B, F{H#ESHIT Greenhouse-
Geisser & 1F, P {Hi#41T Bonferroni # 1F .
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BT 22 B LR R e 2 (R 8 35 2% S [CHANGE:
F(1,13)=0.02, p=0.90; TYPE: F(1,13)=0.71, p=0.42;
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PUFPFIAES & Y ERP B EILE 3. A &1
AL E H (na B an) X T TCAE AL F HE (aa 11
nn) &R 175 A& A AR AT AT ORI IR A N2, “na B
W N2 (VAR AT 3L L. 100 ms %] 300 ms I
BRI 3 B ik 13X — s, fEZE: Fz, Cz, Pz,
PR AR Ak 17 & 0 I (B T AR 91 40 5318 171 ms
206 ms, #(13)=5.02, p<0.001, {EZAWMIT 25, 44
TR B AS K T R BEIR A IEURE . 3¢
G305 1] 6 A ELAAR 53T
3.21 N2 %#7(130~230 ms)

N2 V34500 i i o A 0 1 T 2 A B R B A 2
ELECTRODE W [F(8,104)=4.08, p<0.05, #* =0.24]
A CHANGE Z W [F(1,13)= 9.51, p<0.01, #*=0.42],
A =R FAE BAE BN B . R R,
B AT A L N2 DR K, A A
F6. C6 il N2 JEIRAHXT R, M5 H M PS5,
P6. PZ 1Y N2 I iR AH XT3 /NI K] 3B HIJE )
3.2.2 BIFiF 4% #7(250~450 ms)

P [B] 7Y A I U 25 A i R B
ELECTRODE F&Ji, F(8,104)=5.20, p<0.01, 5> =
0.29, =5 L& IR HLAR (1Y) ERP AT XU H A
i IR (ps<0.01), BB E A TYPE FE&
[F(1,13)=14.19, p<0.01, *=0.52]1%1 CHANGE F%%
N [F(1,13)=6.96, p<0.05, °=0.35]. %3 4F CHANGE
5 TYPE fi B EMLHAEM, F(1,13)=28.55, p<
0.001, 7% =0.69 . Tl BRI 3B % B rr ik 2 £k 3] 5%
TR A AE X 4 TG AR A IR S R Ik 3 TR
WERLSY, F(1,13)=21.57, p<0.001; A0 X%F JCH% e 1y
e bR A, BT — P B AR WA 5 A B T
KEYIESF, F(1,13)=0.08, p=0.778 (VL] 3 ERP J%
T2 E T D) o
3.2.3 B IE R 43 #1(450~900 ms)

Z I R 7Y A Oy 25 00 i R B I 3 Y
ELECTRODE F&UW [F(1,104)=16.91, p<0.001, 5*=
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0.371V4 Wi IH 28 19 3¢ BAE HI[F(8,104)=4.80, p<0.01,
n’=0.271. a7 BN 434 2 BH S A 0N H BAE Hh
HEFHAZ [C5: F(1,13)=5.07, p<0.05, C6: F(1,13)=
3.61, p=0.08, CZ: F(1,13)=9.05, p<0.01, P5: F(1,13)=
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H & KLE 3 ERP SR - FIIE A) .
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158 4% 31w Pk A 5 A AR G TG AR AR Y b e A
beta fig AL 2 BLAE 20~24 Hz 19 450 5] 700
ms BFRE N, HEEE 9 Oy 22 08 &
CHANGE TR0 2kt 8 3%, F(13)=4.41, p=0.056,
n’=0.25, #E—oHrX R 2B €3, CZ Al
P5 JLANHK .

517 Ak 3] rh P Y B AR AR T T T A S e
PR A Beta JHEE ITC 22 5% HELAE 19~21 Hz, 300
F| 600 ms [N, H W & 7255 A R W
CHANGE F#0% B2, F(1,13)=8.65, p<0.001, »’=
0.40, i B AT 1) rp P AR Ak 1) 38 AR 78 320 Bl ik
FEAFHERE I i rpedE B TR T IC AR AL I 1 A%

AEAE C3 £ 24~26Hz M B N, 600 2 800 ms YA F2
N ITC B0 #(13)=2.38, p<0.05,

4 g

AW R A8 B HF 20 R A i 1 45 2 1k,
O SRR AN DG TG 45 Bl o G 4 7R A TS R 1 ik F
DL A 1B TG 48N T e A BRI, 455 %
PREE I 45 8 A5 e I W AR A A I 5 3% 5 ) N2/P3
A Y, TR 4~6 Hz Y theta BEHE I 44 AN, ITC
ol Ly, 1 beta M EL GBI EAT T T B . X LE
8 PRRAE A2 1 2 AR AR R Y, BB G 45 A
AEAG I B [H] L, theta BE e FAIAZ AR AL B ER AL, F 3¢
Kb RS K B SC AT S
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MPOSA KT, U 255 B0 7 o
FRAE S8 AT 55 B, 18 1 45 028 AT AR A R 17
PO E B A BT o 1 HAZ R G L R 32
AR IS, AR A B B i T AR
PR FT R AN (ZE P3ay ] @, s R
Chen % A(2011; 2012)/HFFE—2L, BR Kotz A
(Kotz & Paulmann, 2007; Paulmann et al., 2012)A9 &
GBI 5T Kk B A AE AL, BG4 AR s R
PEP, {HJZ, Kotz 55 NWHIFFLAU T rh LRI 257k
HAE Ak, 2 W s, 3 OE B
M HABATR A5 R4 Tz e . [ETE T,
HE TS AR A TTRET 2 300ms LUS A #
N e 5], PR R oddball SRS A 25 1
F 72 (Goydke et al., 2004; Thonnessen et al., 2010),
I, 254 Chen %5 A(2011; 2012)B9F5E, ARFSE
A TN AR R Y I A8 (A AR AL

BRI A B 53 Ak E, SELT oddball =t
) N200) K2R T N X 18515 28 78 Ak e RG] v
B RN TR R Z R B IE R, A
PE BT S AT BRS04 A I I DL K
Tl 4 v YA A 1 v S 8 43 A B R GE B4 LPC, AT
AES T X i B s 4 AR AR B T LA R R G

FOL b, KT R RN AR A A A
— 3, kAR B R 215 R RS ELAN
T IE B 4 P600 1 & A i, Friederici 45 A
(Friederici, 2002)% $2 H i Fl 20 5 43 31 S g 1 4] ik
R RN P G o 34N, S ARERE TP AN B A
B e 0 33 B U A A R 0 5 R A 2Rl R B
(Koelsch, 2010; Schon et al., 2004), 7 S 15
B RN T A TRAZ B, RIA—FELEN
PRV L AT 1 R R, LT #5348 20 A A,
— HE B 16 25 R A4k, R 3 A6 ) 51122 4% 1k
JFEAT N
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R AR A A I 55 3 A B B 4 0T fiE B A kLIS
FEHAE L . F5E, SRS E S oG
) —FP AT, TEAEFHADYFES 2 .
AT HRORAME AR, RN H At 42 0 TG T 58
X7 VB 26 1 78 AR ISR FEAH L I 6] 38 o 3K i D
P RNAHE S TSR 2 75 — PG 10 2 4, BB S 15 %
AL B FURR BE S 1 25 28 Ak S IR ERP Y
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Abstract

Successful decoding of vocal emotion is critical for social interaction. Specifically, it is adaptively
important to detect vocal emotion transition in time, since changes in vocal emotion are important signals for
detecting the speakers’ emotion change and are common in spoken interactions. Despite the fact that human
beings are born with competence to process vocal emotion transition -efficiently, the underlying
neurophysiological mechanism remains largely unclear.

To answer this question, the present study acquired electroencephalogram (EEG) during implicit processing
of two types of vocal emotion transitions (neutral to angry and angry to neutral) and their control unchanged
vocal emotion from 15 healthy volunteers. Fifty sentences of neutral content produced by a trained native male
actor of Mandarin Chinese in neutral and angry prosodies served as original materials. Then we constructed
sentences with vocal emotion transition through cross-splicing.

The participants were required to perform sound intensity change judgment when the EEG was recorded. In
addition to the ordinary ERP analysis in time domain, we also conducted the analysis in frequency domain
including event related spectral power (ERSP) and inter-trail coherence (ITC) to specify the neurophysiological
source of vocal emotion transition processing.

The results indicated that vocal emotion transition elicited N2/P3 complex, as well as theta (4~6 HZ) band
power (ERSP) and inter-trail coherence (ITC) increase, irrespective of transition types. In addition, vocal
emotion transition induced beta band power decrease and ITC increase. Moreover, these effects were modulated
by transition types, specifically, the more intense transition of emotion resulted in shorter latency of N2/P3
complex, and much stronger increase of theta band ERSP and ITC enhancement, and different features in beta
band power change.

These findings suggested that the processing of vocal emotion transition is a process consisting of change
detection and reintegration, similar to the processing of other auditory materials, such as spoken language and
music. Moreover, theta and beta band power change and ITC increase appear to be the main neurophysiological
source of the processing of vocal emotion transition. In addition, the present study implies that the analysis in
frequency domain can be a useful tool for verifying the neurophysiological mechanism of cognitive processing.
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