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L e T AR LRE RS X 73 BB S TE R FE R 15 R
WLRLRAE, PG4, PR, BEG
Bg42

1 55

WL R BRI AR N AR X 2 A O 5 At AW A
(RE T, IR RRG 25 M A S5 X b A 178 00 o578
HIE A B FI T (Herold & Akhtar, 2008), #/4)i% ik,
AN N T B A b b B it 5 U A7 At AR 5 1 R
AYHE 71(Ku, Wang, & Galinsky, 2010), 7B 252K
e, WARILIG o W0 R A 0T LA [R] 4 40 £ %
AFEAEH I TRPLE . O H R g, T
N A A B A 2R S, AN A] 4 4 A
PRI MG 26 1 N T —Fh ol SERY BT 58 B4, B
AN R AT 2300 2l i R R AR B
CLAT 14 HH SCHIF 5% 32 B2 [l 48 67 M 1 4 n 1 Al 1) 9%
oA 15 P A O TR T
11 SaEZmIRE

15 45 M A 15 B B ZRHE, Smis A
MRS BRI S0 T, AFFE W, AT rp b il
P, NATTRAR 28 P 38 e e R P ) 14 o T B

e H 3: 2013-06-09

17 H gl i WL R X 7 A S A .

M, IO X1 g5 R R B L I 4 B (Bradley,
Mogg, Millar, & White, 1995; Dong, Zhou, Zhao, &
Lu, 2011), d B8 25 H3 e 58 PR sk A T,
S 4R TR BE S PR R Sk R B R AR X T
T RAE B, ARG b i gl B 1 A5 S B A 1]
LA A AR S M SR I T S R, T )
WO AFEE, XM IR PR M S D )
(Huang & Luo, 2006;
Meng, Yuan & Li, 2009), Huang Fl Luo (2006)7E IF-
P RS TR EE T P2 .LPC Al R-LRP ()X
T B B R A o A FL L) S S Ak, SRR B,
PERNEG 1 A By P2 3 MR T IEPERE S 1 & 1) P2,
2 B RS R A) 1 EE Se  R A AE LB B
RBEBTBE ARG A& T G A R R R R
Y LPC (late positive component), i T~ X 17 1 i
oM TR et & AR T 5 B R R 45 PPAL B B
PLAHE B LRP A (] B 7 G2 i 38 DX 20 v /),
Wl BH 07X 670 P Sy M R AR 2 I T B J, 3R]

(emotional negativity bias)”
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TPERT | & T B JE shaUs . R, 1 25 i B 1
O A ] 2 A A X R B DA R S, T £ S
B (Delplanque, Lavoie, Hot, Silvert, & Sequeira,
2004; Delplanque, Silvert, Hot, & Sequeira, 2005;
Huang & Luo, 2006), iXZSHF57 5 R 9l 06k R AL
Wit AR, sCE AL TE R N RSB 55 SR
M, SR 25 A n] 0 5% FOR R 1 AAThn L
ARV SN AR B 28 55, 1R T B2 WL AR
A, WFSEG RIS RE AR B A THE AT 22 1 gl vh ey
PR I C RIS 26 T NI 25 o 25 Re LA f 40 £ 3
AR 48, XSt B8 AR SR
1.2 WAFREMNERELIFEIATER

A1 A 2 B I ST 3R TR AL
WREEZH, X, Sd%, 1ouW, &,
2012) i HAg o0 g L A R b 1 2 S A
JE A BT R R P S D7 T (Fan & Han,
2008), Li 1 Han (2010)/ 5% & B, WS RERJE Y
P A HOH IS B RS R R B, A e
HIN R 2 0 =B Be . HOCRARMI SR, 730 7E
I FR AR A 25T 0 07 A 2 5 50, S T
FKAMEATE R AAE ARG X . FEM ST, Tt
U FTUHT (2] 0RO , A E B R AR,
PR BT BT R R R B JE R A T B 1 R
(Jackson, Brunet, Meltzoff, & Decety, 2006), i & X
AP AF 26 i Tk 3 AR H 2 A94E T (Vuilleumler,
Armony, Driver, & Dolan, 2001; Herbert, Herbert, &
Paul, 2011), XEEHIICHFFELE AL, AL AC
PRI A NP B FRAE AR SN ] o — 5 1, A%
BT ARG s AL ARG S, R SIS ) A,
REI A N7 AR I 12 >, AR A8
MIEH A7 5 —Jr i, AEPLA R LA
AT 55 ISP IR0 BB XA AE 22 5, X478 T AMTTRAAN ]
() 37 37 SR AT I LR A R Y o FER R 3t
T BT, BRI WA B 0 B AR A 2 A
PIR, X ae— RN R SEER AT 55, AATTAE I i 3
IHRAT S5 3K B A BRI T, Bk, IR AE RAL
AR 7 L s R X o I T B A IR 1 R, A
REXT AATTC 2 U A0 P A7 4 A T RO e

PR & — FPRRIR A S PO BIDIR S . SR T 3
TEFECAATSE, HUEH T 5 s A OG0 AR L
PRHLE . WITE H AT, AT T AN [ 2%
Bri A i s, Xor ik e PR 1 25 2, FITiX
Se R B F MR SR R i rt sy
RS TR 25 RSS2 i B, (HEIRE A

F A A Z 18] By X s J& 2 W5 /Y (Fan & Han,
2008). P, i WL AT RAFFEBIE T N B 26 i g
1A A8 b4 75 AN ATTHE H O AR 0 v T X — B 1 15 4%
R A AR R S BILAR

ARG AR AT RO BIF ST B, 1 28 P o i L v
J5 1 & K theta S5 1Y) fE 12 (Bekkedal, Rossi,
& Panksepp, 2011); HEFLFRE R A FRFIET &
B N 0 A  f S5 1R AR O theta A3 U0 30
(event-related spectral perturbation) (Miyakoshi,
Kanayama, Nomura, lidaka, & Ohira, 2008); HIkZ
RO T3] & B K AY theta T A9 [FA20E(Mu & Han,
2010); HFAHCH EAQHE “FAY” 51 &L T KA theta
AT 1 RE B9 2l (R 2 DR 4, 2013), 1R 4R, theta A
WHESNES 5NN T, X255 MAT,
BB, theta 15 5 1722 At A] BB WL R RPE I 15—
UIR g2 ) || MR =L A

BT BiREIE, YRV AR BETE N B
M T ER ., BIRRE S B—, RITELX
S IAT: 55, SRS 1 25 1 AT I IR 40
PORTEPAT TC AT S5, AN 1 b o SR 988 PO 155 28 TN
AT, Z—MNRIEEES, XM ESE
AT DLl A B3 T D S 6 B G 3 A A 55 AH
KRN (FFEE, PR, 2009); £, LA
TP 28 I P 2228 A B T A 5 TR = AN [ ) A, 8
Fltheta T H N HENR; 5 =, RAIKRELE R B
PR R B S5 5 PR 2800 Ak 1] F2E
R TT I IRETE, SETHEFER I, WK PR
N B 4 AT 55 I iR B A i R A T VR

2 HE
21 #id

K184, BINARIT, AR EM ) IE
o SLIRTAE R, IR R — R 2
25 R i L EAae  E, AAT AR B R R, PRt
BRI N 16 &, FlE 21~24 %, FIAER 22.6
%, Hh B 714, @t o 4,

2.2 ¥

R B G P RS, TR s A B A
Tk R 3 B SR B & A e H R AR T R
R, A0 IR AT R A5, AR R LR A
SRIGCRIN THEEAE . BBt 50 5K, 3t 100
SRE R, 15 30 24 80 B R AR R e 9SSR
AT . Akl ChETE%E R RERgH ) (F
%, DE WEE, DK, 2005), TEEMHNAES 3
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YR BRI, MSAr R R TR
LN ARIEMEER, BDFEHIFE ERPIIEFEHA
139, 1 AR BEHS R AR (T BERE, R i
BE, ARPLREE), 9 R E S EGR M B,
MR, IR R P B E-prime 2.0
BAOFREPLE B, B R K/NR 4.55 em x 5.55 em, 43
BRI 100 BRZ /DT, ZORPORHR IR A DRz
X R ATy, R S — A XL, A R R
BEMLE B, —DEEIFE SR G, TN — D YERE,
3 A BE 0 U 7E 4 3k TR P o £ 48 SPSS 16.0
PTG oM o B B R I B B AR (M <=
3), MEERRER (M >= S)RLHEERMRM <= 3
B, dk20 5k, Ak R S8R 7E 3 4R BT
RT3 <=M <=6)E Fr, 3L 205K, FeZ s
ARG E S 40 SRR . B ARl K T TERNE
FIEWAIEIR 2B, KITTEE A 4.55 cm % 5.55 cm,
FIMAL A 3.06° x 3.74° (Kx58), IENIEE A 4.55
cm x 4.55 cm, HIFEHLAA 3.74°% 3.74°,
23 KWt

K 2005k AFRAA, A < 2(1F
i PR R, R R R N Hid
ANFTR N B — R, AR .
O A P52 2 KT 22k F block %31 (Li & Han,
2010; Cheng, Yang, Lin, Lee, & Decety, 2008), —1*
block 58 i H T AW, 3 —> 58 B A HFI W, 752
PIAFE block ZMIFERER, MAZKKZM, AN
REX R B o 5IE4 I T3 Mu & Han,
2013), P, Haiarseeh, @I A A AL AE
£~ block FPREHLE B, Xt B 7E Ik 2 ]
g 1 FRAL AR A A o
24 ZHERF

E-prime SZEFERFAL & UL FIJLABYE: OFS
HHT B, SRS B B BRI R, 6 A
Nog— BN, Bl — PN ARBAEM AN . QIEA LR By
B, B EE DK B EUEMS “+7 (200 ms),
2 BE(200 ms). FAELTI/MAEZLTI(500 ms), %5 5E
(200~300 ms) . H3# & A (1000 ms)F145 i (1400 ms),
2R MR R S AL 2 B SR o el i
AT AR A H Wr, 76 0BS5S 123 B Al
INF o F B R ) R X P T A
25 HUIRIEREBLAIRE
251 HIFEILE

i 25 [ EGI A 7] 256 S i, 2R 58 SR S 9k i
EEG. #R B a4 85 cm, RIS &F & 905 45

IEr, TELICEBIRR L Cz fE S Mk, i
47 0.1~100 Hz, SRAEZF K 250 Hz, T HLAR A HL B
PRFF1E S0KQ IR .

252 ERP#IEDH

AR BT LA 0.1 Hz Jyiid, 45 Hz M@
XF BEG 4l 47083 DO LZ T 200 ms.,
ZJA 1000 ms Ry—51 By #4500 S5 S AR b
iF 200 v, % S HhRIC NI, — trial A
it 1038 S bR Rk, HIBRIZ trial B, KPR
HfE S AR fb it 140 v B IR f (5 S A b i i
55 wV, % trial FUEBEANE; KSR N2
EAE, F T S 0 B B AR S IR xR
trial IR IHIT S H . RIEX RN RET
trials #EAT S A I ARAS B AE B S N Y
ERPs, Jf:LABIET 200 ms N HEELXT ERP I 4T
FERAGIE AR AN ERP L B4 A 5 a5, i R [
PR 10-10 RGEEFEIT AT . P150 F1 N200 7E40
#B . H e DL R EE A R YLy 8, 43 F1 197 Sk I
P T AR E S40F T ERP A8 Ak, Rk, T 9
ASHLHL(F3, F4, Fz, 8, 43, 197, C3, C4, Cz) (256 1k
A3 BT BT 2 H AR A8 A1 i 1] 1B 7i%) % P 150 AT N200
PE4T4381 . LPC (late positive component)f 537 Hi
PLT M e B T XA X e AR Ak, 26 4% v e (C3,
Cl, Cz, C2, C4). W 9Ti(CP3, CP1, CPz CP2, CP4)
FITR X (P3, P1, Pz, P2, PA)JL 15 NI T4 X4
T Hr.

SR Morlet 7N A% 5 5%t £50 408 32047 B 43143 o
Morlet /|Nifle A8 4 J& — Pl i /N AR 4k, HLREAR S g
XL BT HE % s ()5 Morlet /NI w (1,)#4 T
AN = N TR R A S e 2 e FI
TR, f) =|wit, f)xs@) o FZEHOHHR £, Morlet
INEEw (¢, f) TERTEBI(hRAER 228 o) FIBsR Chr i i 2
o) LR EA S IR E, HEREX h: we, )=
Aexp(~1 1287 yexp(in ft) o Hrlr, A=(5.N7) "7,
& =1/278, FIH—HF, HH BRI/ NEEA
MIRET N 1o MISEREVEF 1~45 Hz, SR E
(frequency step) & 0.5 Hz, JK L5 2 £ (frequency
Scale factor)fy/o, = 7.00(7E 5 B 14 o H— s BOR
T 5)o LA Y BRT 200 ms S HLg, R TR iE
TR IE . XS %251 ERP $dii g b
WHR BRI T /NP 48

3 4%
S B SRR O 2 2 U5 R, L SC AT




1 T SR FETE N AT 26 0 T i 3 5 1
8} HEin S A WK PETE N R 48 n T rb g 3 35 4R 1097
243 241 238 233
243| 31 240|
244 32| 25 234
245 37 18 235
246 33 28 19 = 236
46 10 |
248 230
38 = =8 11
247 34 | 1z 237|
249| 54| |a7 21 2 1 231
252 39 28 | 13 3 226
35 4 |
250| e 232/
29 5
253 ssil- 254 | 40 22a| [222| [223 225
251 254 61 35 5l - |35 228 220 227 233
= a9 |42 30 215 [214] |223] 219
255| S6 16 7 213 228
62 az| | 24 207| |208| z11
73 | so a 208 218
256/ 65 | 5 a3l |27 198/ 197 208 210 229
63 51 196 203
sa a4 | 9l |x=8 @RI 195
52 1 22 (184
sz | 69 64 = ] ik 194 202 217
45 - 132
70 &3 53 144 183 183
&0 51 155
71 66 164 181
91| = = = = e = 216
79 90 143
75 | 78 = =154 =
92 76 |72 &9 130 163| [172] 209
a3 &8 142 191
= ssl == (29 [2D 100| [;oq 128 D e i 1 ==
94 99 141 190
102| 208
a8 | 110 128 152
a5 96 87 119 L 161| [170] |278%
108 109 140 204
104 108/ 118 1z7 151 189
My 106| |107 160| [1g9] 177
117 = 139
111 199
i 116 150 e
113 114 135 125 138 159 [1ea] 176
124/ 149
123 133 158
120 = 122 167 5 187
138/ 148
135 157
147
T 134 166 =
146 156
145/ 165

E 1 256 BRIR GBS 7A F

T BRI, R ek e 7 b ik i o

ST T R BT S 5 BB SR 0 F3:36; Fz:21; F4:224; C3:59; Cl:44; VREF:Cz; C2:185; C4:183; CP3:66;
CP1:53; CPz:81; CP2:143; CP4:164; P3:87; P1:88; Pz:101; P2:142; P4:153

% NTCFKAESS, B, WA R RN B FE A Rk 7
ST
31 oA oth

P150 (123 ~179 ms)

X P150 WIEARINEEA T 2005 R $E: AR, fib
N)x 2(IE L8 - ik, fitk) x 9k : F3, F4, Fz,
8, 43, 197, C3, C4, Co)EHEEZ M &7 220 Hr, 45%
T, S0F L S R 0% DA By . B AC
HAMIAR R, ps > 0.05; %F P150 (K9% 1% 747 [F]
FER) M S0 2200, SRR, FK0F B
FIVEL AR SRR A B By . B A8 AU ANt
ps>0.05,

N200 (180 ~220 ms)

X N200 AR IIHES T 2005 R ER: AT, fib
N) x 2(IE L3 - bk, )< 9(Ha : F3, F4, Fz,
8, 43, 197, C3, C4, Co)yEE M& I 2200r, 455%
T, B ERON B, F(1, 15) =23.93, p < 0.001,
N’ = 0.571, A% G5 B4 SRtk 2 b
PSR SRR F2 8000 DL S — By . =B 38 BAL
MNYIARE 2, ps > 0.05, X7 N200 [ 38 & 2517 [R) A 1
HEM T 2250871, S5RFH, KRR EL

NI RZE, ps > 0.05; M ERN BE, F(1, 15)=
13.252, p = 0.03, n° = 0.486, FJ5 LK LM, Atk
T & T L b RS R A iR SR RSN 2
) 32 5 AU B35, F(1, 15)= 4.655, p = 0.049, v’ =
0.250, fAj BRI S HT R, XHFHMEGER, AR
5 N2 B 22553 83, F(1, 15)= 18.006, p <
0.001,m° = 0.563, Xt FHER, AFRMMAZ
] 25N BE, F(1, 15)= 1418, p > 0.05; HAH
M= 2 BRI 3, ps > 0.05, ANl 2 (GE#F
iz I 3 445 Fz, 8, Cz J)FT/R .

LPC (267 ~567 ms)

f R rp g | R S TR0 DX B ST AN ] X S B
T FEL AT 1T AV AR ST 27 W o RSP 280 v AR 30
172000k FE: HIR, M) x 2(1F 25300 - h ik, 1R
PE) x 31X Hrk | e T X)) E A I e 2
BT, A5, R BV B, F(2, 30)= 7.606,
p =0.013, n° =0.297, FtE(EE AR 02 1
THEE R, X ER B FQ, 30)= 7.325, p =
0.01, 0’ = 0.289, MrXt A2 R, T X AR
W (M = 373.98, SD = 9.77), 35 T h T
(M = 398.60, SD = 9.94)FIH Y (M = 409.21, SD =
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uv
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11.63), 1 H Je T 5 o e 2 i) 25 S AN i 2 R AN
SFIXAZ H AN B3, F(2, 30)= 3.400, p = 0.044, v’ =
0.159, fEIEARLN 43T, X FrhdE(E R, AR X
BRI 22 5 R DL 0 2 i TS L, T
AR R (M = 374.84, SD = 11.16), HkErh ik
(M = 405.12, SD = 11.23), FKMEH RIX (M
=422.32, SD = 14.30), H 3 X2 8] 4> SIAFE A 2%
S, HAM T & = s BRI R, ps >
0.05, %F LPC B~F-347 % it 647 [R) A i 1 42 30 7
ZoHr, BRI, AN R A B, ps >
0.05; 43X By FERLN 83, F(2, 30)= 18.862, p =
0.001, n° = 0.557; Z5{F R A28 BN 35, F(1,
15)=7.852, p = 0.013, 0’ = 0.344, & BRI 43 BT 32
B, 7E AR L, Ao e 2 ) 2 S A i
p = 0.05; F&AF . B R4 X B 28 BV B 3, F(2,
30)= 5.731, p = 0.008, n° = 0.276, &7 BN S HT 3R
B, 7ETR X, AR GATER LPC IR 3% K Tl A i
LR LPC PR, p = 0.042; HAl — B K =Brsg B3
NI, ps > 0.05,
3.2 KIS

AHALEE A A A3 BT 25 SR s, e s J ToIX,
theta Ji4{7 (4~8 Hz) I 30 T 3 3R G bE LAt A PEAH

XPHE R Rl ek, XD AR fat i 35 i R 29 D 22
PROT I — BLHFEE 3] 300 ms. N T /i mhkon, vk
P& 9 NHMTE T AE 0~300 ms A E) B P9 A Bl
TERRFN 5T theta (4~8 Hz) WM A BE &, X4 HK
(1) theta BERL(EMEAT 2000 s R EE . FRAEL DT . fbAE
227 *x 2(1E L3 ik, ftk) < 9(H L : C3, Cz,
C4, CP3, CP4, CPz, P3, Pz, p4)I{E &l )7 2%
Bro S50, s R0V B3, F(8, 120)=7.475,
p <0.001,m°=0.318, &M A MK =B 38 H AL
N, F(8, 120)=2.421, p = 0.018, n* = 0.141, fA]
PSRN MR, 7E Cz Fl CPz AN b, AT
TG | & e A W K T N S R g i
ECANE 3 FroR). Hofh 3 3800W S = F 28 BRI
B3, ps>0.05,

4 g

5 e T M 4 BT ST 45 R — 8, Y ETAEAEIA)
FERILT AT SO 280 TAm 1) o 5 kA5 B AH
e, BTt B N200 ., LPC ¥R 4, g
HR . N200 B4 b, DARRES B e X3 AR 3,
LPC 4 b, DATHIX oy ), SRal 7 AATx o3
AN TRV 28 300 5 B R X 4r B 7, AT RE T 3% 51,
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Hi A (Hz)
L
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L]
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0 200 400 600 800
i i) (ms)
K3 AR AGETLE Cz. CPz AN BE (I3 RE &40 A1
CE & DL 3 1~ i)

PR, TR BAIA —Fon TR A8 SeBOr S5 g
JABNRLN . WHEAL B A BET S, 2GR 1 5t B
PR T SEAE H OB 83/ B i A7 2R, X6 T
MNTEARF P AEFEAEEE L (HTFEPIK
F%, 2005; Campanella et al., 2002).

W SR BT AT 0 T P BRI 28 A S5 B AR A
R AT R o, S AL, A
AR T AT TR R HRA T EZ
OEVEUE, MR N200 B A LPC ARERBL T
AH TR0 o N200 5% £ I 3 35 4 8 s 2 1) A% 4k
(Folstein & Pette, 2008) . X 4R M ] 3iAt 2 )@ 1k 1Y A2
1k(Sui, Hong, Liu, Humphreys, & Han, 2012)4 K %}
TPk RO T #R R 5 #8 (Yuan et al., 2007). N200
WREEY W EA LY E L FE R
(Campanella et al., 2002), 24 7IHF5E 5 E A WF A —
Z{(Nagy, Potts, & Loveland, 2003; Yuan et al., 2007),
NG e SN v A S /K ) | i C Y PSR
Mo JUHX T ARAMEGE R, P ME A R
FIE R E R X, 51K T b A b & T
FHER N200 s, R HRAMEBERL A
T e RN T Be B A e LPC SR AL
R TH S5 ORE 400 T/ 45 b5 (Hajcak & Olvet,
2008; Huang & Luo, 2006), & A FAHEH0 T &
FLIEFR(Zhou et al., 2010; Shi et al., 2011; Miyakoshi,
Nomura, & Ohira, 2007), I X {g Z 14 K9 LPC J )i
TTERW A BT RS TH B, A AR

CPz

1000

TSR A SEE . I, WASCREBEXT AN E
PUM TP 25 BAA R e 5 1E o

AL BE P 28 %3% S ik T 122/ EEG fl4
RIS, X AR A TR S R S
Ao Y HTAR AL B B B RS BT 45 R s, AR T
NS, ABRRAPESRMT BB T 21 K
theta 71, KM T theta 5 A5 1% BN T
(Putman, van Peer, Maimari, & van der Werff, 2010) .
PR (Mu, Fan, Mao, & Han, 2008)4 ¢, &
FL R B RIS 515450 T.(Bekkedal et al., 2011)
A A T (Mu & Han, 2010; J& 2 i %,
2013), HEXTAPE(E R, 76 B FRMA KT AR A
fERICIZ GRS R AR I 2200, 51k T R R
theta 17 # Y [6] # 1 (Steinvorth, Wang, Ulbert,
Schomer, & Halgren, 2010), [A I, theta 7513 i 2 b
X3 T AR AR A5 X B 5 4 0 T 3% 4
G HT A R 5 AR 5T ) 45 R — B SN T AR
PEXT O MR 25 M T I8 00

METHFFELE 5 Li A1 Han (2010) 890155 45 5
ANTEAE—E, XU T AR BT A1 AR A
P B BT 28 TR IR AR AE 22 5, LR P Bt in
T AR AR 25 2 RS OE M A2 B AR BR R IR . AT LA
NP7 T A R X A 22 5

B—, MM GI RS R TE, [EARRMNMA S
PRI CREEBAARFERX S5, A%
P AR AR B 2 AR D i X 2
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T4 ik DX 3 BT g e X AN R A Y B A
VAL o MI7E B IR AF T F 2R 1 25 A DGk X 1Y
6 3l E WA {7 R R & (Jackson et al., 2006;
Lamm, Batson, & Decety, 2007), VL& HFAHZEn
TG IX, JCHA AR (VMPFO) 2 5, X
S iR X — N A C RS 4 4 50 R AE 5 52 U H
HEL A (Herbert, Herbert, & Paul, 2011), Ui H 3K
PSR S0 A PEAR B BT SN 3 BN o O
FRPRIS YT TR, RFIEARRUAE Y0 B ZS 1 4
WHOE T N ATAUH X(AMPFC), % X B %
FEAEXE B A FNPEM (Mitchell, Macrae, & Banaji,
2006), YHTHFFE A A AR SR — DA BE T
RS A FRAEA R . TT LA E,
Tl A A 25 AT X A5 R B 22 DA A G 1Y B
fl FNPEAL, TR 28 28 B AH O ARG S 4R, 1]
Tl AL A Z5 AT X A R 3 T SR 41 50
X5 O A KR IR S5 AL A AT A
VBT 2 75 5 9 2 410 1l M 242 72 7 (Cheng et al., 2008),
2 BB XA IR B9 1 £8 Lh (Jackson et al., 2006; Li
& Han, 2010). Z56 MHiAFFEEA, N200, LPC Fl
theata #5071 BE fE 8 AL AR SN 1 H AL A 254 T X
VR BRI THRA TEZ R0 BB, (11 A&
BUPEAR 523 T BRI 20 M e HILAA I T, i L s A
I AR 2445 B AR PRI I Y .

B, LA AR TR, ANF S AT 55 2
SR [E] By 525045 5 (Lombardo et al., 2010), Li Fll
Han (2010)H)#RHAFIIFER AP BAL 55, BAES
9K Bl F) A T PR I T AR R I R ) i DX B A A
L, SCA AT, A ARL R Bl DX 2 5 00 17 2 53 = 1) ik
filto TS AR PEAL v, A1 A 250 AT: 55 (A
TEAN TRV L AR 26 0 T JBRDAE T A A R I AG 1 B 22 5+
PRI, R SR R T 1 0 30 B DA 0 PP A B B (Li
& Han, 2010; Lamm et al., 2007; Fan & Han, 2008),
IS /5T R B SE g0 AT 55, PIBRAT: 55 2 phRHIK
B, SN ARG 28580 I EE U T, £
TG 25 TR B S e Best &Rl T
WLECR PR T80V . SRS A, AR
FOMEAR BRI L B R T R 0E i Ak
B, KBTI R BT DL S A FR I RE
(Zhou et al., 2013),

W AR PEA AR I T AR 5 FRT A ACIR 2
P SRR RO B A, e Ao 204 T 5 S B e S ol 1 %o
HIRAM AR 3o DX A3 S AR N A T
REE R, W A FREIRMZ O David et al,

2006). 35 MR R AL RS A R HLAE 7 3R
FEAE A FRAE 114 i DX 32 AH X A S 1, PR A
& AFEE N RIE T M (FLE B, sk, MR,
2010). A TR FNAT Ry B ZRAE 5 P9 AN iy 250 1 i X
B A7 5% (Zhu, Zhang, Fan, & Han, 2007; David et
al., 2006), B UL SFIAT R Y RAE S MEH0E | 550
B DXL &0 BB 2 S T A X SO G
(David et al., 2006), LA WFFTFRM, PUAFRAE AT
Ao FBR Z R0 Al N o0 FELIR 250 H 30 K ki A > 1K oA A
AT DX 0T L EL 18 FR AR F T AR 800G AR 3
KF b NS AF T 89 3306 72 JF (Lombardo et al.,
2010), PIEGEI M (mPFC)MIRetEM A T AR S
i\ (Mitchell et al., 2006), X LERFFEUEAAATXT H
T RPN NFPLRIBE RS A 25, &
B A AR TT LU R [ O AR UL 4 W At A
SEAERUUL S, 22 SR EE T A R a9 R S R g T
SR 58 . Y RTHESE S X LE S5 AR N, 4 )
A FR-Ath N RAE (Y 25 8] A F0 I (8] 457 AE PR 5 T
WESE T HIR SR 538

25 ERTIR, ATASURE X 43 PR 4 PV 7 1Y
5 B, XFPRE 52 B SR B IR o X T —
TR BN T, W SRR A Y B8 8 A sh ik
I AR T, RN T e E S T A&
XA TR RE T N2 H IO, B A
O 1 57 S AR ME PR A7 1)\ 190 2 (Royzman, Cassidy,
& Baron, 2003), /RGP EL [ FREIS, AR RKRE
B S B AN R MR FE G, A AR5 A
o A A AR (Burris & Rempel, 2004, 2010;
Legrand, 2007), i 5%k H & A 78 B2 Bk b 59
PR, WEFRAS R T N K R AE Sy 3R 5 Ak
FHP BT, X PR O RO R S X A3 DA K
XA S MR IX TiEE, X4 Bk ARG AT e
P BA SRR & Lo

Bai, L., Ma, H., Huang, Y. X., & Luo, Y. J. (2005). The
development of native Chinese affective picture system—a
pretest in 46 college students. Chinese Mental Health
Journal, 19, 719-722.

[HE, B, ®5E, PKE. (2005). PEEHE T RS
PR 2 1 —TE 46 24 v B R T iR T, A0 FE T
& 19,719-722.]

Bekkedal, M. Y. V., Rossi, J., & Panksepp, J. (2011). Human
brain EEG indices of emotions: Delineating responses to
affective vocalizations by measuring frontal theta event-

related synchronization. Neuroscience and Biobehavioral
Reviews, 35, 1959-1970.



8 R AT A VLR RAETE T 450 T A i VR 1101

Bradley, B. P., Mogg, K., Millar, N., & White, J. (1995).
Selective processing of negative information: Effects of
clinical anxiety, concurrent depression, and awareness.
Journal of Abnormal Psychology, 104, 532-536.

Burris, C. T., & Rempel, J. K. (2004). “It’s the end of the
world as we know it”: Threat and the spatial-symbolic self.
Journal of Personality and Social Psychology, 86, 19—42.

Burris, C. T., & Rempel, J. K. (2010). If I only had a
membrane: A review of amoebic self theory. Social and
Personality Psychology Compass, 4, 756-766.

Campanella, S., Gaspard, C., Debatisse, D., Bruyer, R.,
Crommelinck, M., & Guerit, J. M. (2002). Discrimination
of emotional facial expressions in a visual oddball task: An
ERP study. Biological Psychology, 59, 171-186.

Cheng, Y. W.,, Yang, C. Y, Lin, C. P, Lee, P. L., & Decety, J.
(2008). The perception of pain in others suppresses
somatosensory oscillations: A magnetoencephalography
study. Neuroimage, 40, 1833—1840.

David, N., Bewernick, B. H., Cohen, M. X., Newen, A., Lux,
S., Fink, G R, Vogeley, K. (2006). Neural
representations of self versus other: Visual-spatial
perspective taking and agency in a virtual ball-tossing
game. Journal of Cognitive Neuroscience, 18, 898—910.

Delplanque, S., Lavoie, M. E., Hot, P., Silvert, L., & Sequeira,
H. (2004). Modulation of cognitive processing by
emotional valence studied through event-related potentials
in humans. Neuroscience Letters, 356, 1-4.

Delplanque, S., Silvert, L., Hot, P., & Sequeira, H. (2005).
Event-related P3a and P3b in response to unpredictable
emotional stimuli. Biological Psychology, 68, 107—120.

Dong, G. H., Zhou, H., Zhao, X., & Lu, Q. L. (2011). Early
negativity bias occurring prior to experiencing of emotion.
Journal of Psychophysiology, 25, 9-17.

Fan Y., & Han S. H. (2008). Temporal dynamic of neural
mechanisms involved in empathy for pain: An event-related
brain potential study. Neuropsychologia, 46, 160—173.

Folstein, J. R., & Petten, C. V. (2008). Influence of cognitive
control and mismatch on the N, component of the ERP: A
review. Psychophysiology, 45, 152—170.

Hajcak, G., & Olvet, D. M. (2008). The persistence of
attention to emotion: Brain potentials during and after
picture presentation. Emotion, 8, 250-255.

Herbert, C., Herbert, B. M., & Paul, P. (2011). Emotional
self-reference: Brain structures involved in the processing

of words describing one’s own emotions. Neuropsychologia,

49, 2947-2956.

Herold, K. H., & Akhtar, N. (2008). Imitative learning from a
third-party interaction: Relations with self-recognition and
perspective taking. Journal of Experimental Child
Psychology, 101, 114-123.

Huang, Y. X., & Luo, Y. J. (2005). The reaction priming effect
of emotionally negative stimuli: An ERP study. Chinese
Journal of Rehabilitation Medicine, 20, 648—651.

[T, PERsE. (2005). G- 4 00 5208 S0 5
PERI R AL B SEIR I TS . A7 [ R 7 i, 20, 648
651.]

Huang, Y. X., & Luo, Y. J. (2006). Temporal course of
emotional negativity bias: An ERP study. Neuroscience
Letters, 398, 91-96.

Huang, Y. X., & Luo, Y. J. (2009). Can negative stimuli always
have the processing superiority? Acta Psychologica Sinica,
41, 822-831.

[T, PERFE. (2009). MG 245 JIOR & B2 5E15 5

JInT: ERP WF5Y. O BE47R, 41, 822-831.]

Jackson, P. L., Brunet, E., Meltzoff, A. N., & Decety, J. (2006).
Empathy examined through the neural mechanisms
involved in imagining how I feel versus how you feel pain.
Neuropsychologia, 44, 752-761.

Kong, F. Ch., Zhang, Y., & Chen, H. (2010). Self-with-other
representation: ~ Shared  representation or  special
representation? Advances in Psychological Science, 18,
1263-1268.

[FLZE, 5RUF, BRI, (2010). A K- ARAFE: LR RAER
RRE S RAE. O FIR, 18, 1263-1268.]

Ku, G, Wang, C. S., & Galinsky, A. D. (2010). Perception
through a perspective-taking lens: Differential effects on
judgment and behavior. Journal of Experimental Social
Psychology, 46, 792—798.

Lamm, C., Batson, C. D., & Decety, J. (2007). The neural
substrate of human empathy: Effects of perspective-taking
and cognitive appraisal. Journal of Cognitive Neuroscience,
19, 42-58.

Legrand, D. (2007). Subjectivity and the body: Introducing
basic forms of self-consciousness. Consciousness and
Cognition, 16, 577-582.

Li, W, & Han, S. H. (2010). Perspective taking modulates
event-related potentials to perceived pain. Neuroscience
Letters, 469, 328-332.

Lombardo, M. V., Chakrabarti, B., Bullmore, E. T,
Wheelwright, S. J., Sadek, S. A., Suckling, J., ... Cohen, S.
B. (2010). Shared neural circuits for mentalizing about the
self and others. Journal of Cognitive Neuroscience, 22,
1623-1635.

Meng, X. X., Yuan, J. J, & Li, H. (2009). Automatic
processing of valence differences in emotionally negative
stimuli: Evidence from an ERP study. Neuroscience Letters,
464, 228-232.

Mitchell, J. P., Macrae, C. N., & Banaji, M. R. (20006).
Dissociable medial prefrontal contributions to judgments of
similar and dissimilar others. Neuron, 50, 655-663.

Miyakoshi, M., Kanayama, N., Nomura, M., lidaka, T., &
Ohira, H. (2008). ERP study of viewpoint-independence in
familiar-face  recognition. [International Journal of
Psychophysiology, 69, 119—126.

Miyakoshi, M., Nomura, M., & Ohira, H. (2007). An ERP
study on self-relevant object recognition. Brain and
Cognition, 63, 182—189.

Mu, Y., & Han, S. H. (2010). Neural oscillations involved in
self-referential processing. Neuroimage, 53, 757-768.

Mu, Y., & Han, S. H. (2013). Neural oscillations dissociate
between self-related attentional orientation versus
evaluation. Neuroimage, 67, 247-256.

Mu, Y., Fan, Y., Mao, L. H., & Han, S. H. (2008).
Event-related theta and alpha oscillations mediate empathy
for pain. Brain Research, 1234, 128—136.

Nagy, E., Potts, G. F., & Loveland, K. A. (2003). Sex-related
ERP differences in deviance detection. International
Journal of Psychophysiology, 48, 285-292.

Pan, Y. G, Liu, Y. L., Ma, J. L., Ran, G. M., & Lei, H. (2012).
Neurobiological underpinnings of empathy. Advances in
Psychological Science, 20,2011-2021.

DRER, XINTFy, Sdts, B, B\ (2012). Ry pf
LY. [010FERLZARE 20,2011-2021.]

Putman, P., van Peer, J., Maimari, L., & van der Werff, S.
(2010). EEG theta/beta ratio in relation to fear-modulated
response-inhibition, attentional control, and affective traits.

7



1102 i Bt}

EE ¢

46 4

Biological Psychology, 83, 73-78.

Royzman, E. B., Cassidy, K. W., & Baron, J. (2003). “I know,
you know”: Epistemic egocentrism in children and adults.
Review of General Psychology, 7, 38—65.

Shi, Z., Zhou, A. B., Liu, P. R., Zhang, P. Y., & Han, W. (2011).
An EEG study on the effect of self-relevant possessive
pronoun:  Self-referential content and first-person
perspective. Neuroscience Letters, 494, 174—179.

Steinvorth, S., Wang, C. M., Ulbert, 1., Schomer, D., &
Halgren, E. (2010). Human entorhinal gamma and theta
oscillations selective for remote autobiographical memory.
Hippocampus, 20, 166—-173.

Sui, J., Hong, Y. Y., Liu, C. H., Humphreys, G. W., & Han, S.
H. (2012). Dynamic cultural modulation of neural
responses to one’s own and friend’s faces. Social Cognitive
and Affective Neuroscience, 8, 326-332.

Vuilleumler, P., Armony, J. L., Driver, J., & Dolan, R. J.
(2001). Effects of attention and emotion on face processing
in the human brain: An event-related fMRI study. Neuron,
30, 829-841.

Yuan, J. J., Zhang, Q. L., Chen, A. T., Li, H., Wang, Q. H.,

valence differences in emotionally negative stimuli?
Electrophysiological evidence from an ERP study.
Neuropsychologia, 45, 2764-2771.

Zhou, A. B., Li, S. F.,, Herbert, C., Xia, R. X., Xu, K. P., Xu, Q.
Y., ... Ren, D. Y. (2013). Perspective taking modulates
positivity bias in self-appraisals: Behavioral and event-related
potential evidence. Social Neuroscience, 8, 326-333.

Zhou, A. B., Shi, Z., Zhang, P. Y., Liu, P. R., Han, W., Wu, H.
F., ... Xia, R. X. (2010). An ERP study on the effect of
self-relevant possessive pronoun. Neuroscience Letters,
480, 162—166.

Zhou, A. B., Li, S. F., Shi, Z. H., Liu, P. R, Xia, R. X., Xu, K.
P, ... Ren, D. Y. (2013). Searching the self: Encoding
self-relevant possessive pronoun and theta activity. Acta
Psychologica Sinica, 45, 790-796.

DR A, el s, xlite, B, HmEM, AL
=. (2013). FHAFK: AR EMRIFNHID S theta
WIS, OBEIR, 45, 790-796.]

Zhu, Y., Zhang, L., Fan, J., & Han, S. H. (2007). Neural basis
of cultural influence on self-representation. Neuroimage, 34,

Zhuang, Z. C. X., & Jia, S. W. (2007). Are we sensitive to 1310-1316.

The Moderating Effect of Perspective Taking in Implicit Emotional Processing
XIA Ruixue'; ZHOU Aibao'; LI Shifengz; XU Kepeng3 ;: REN Deyunl; ZHUJ ing4
(" School of Psychology, NorthWest Normal University, Lanzhou 730070, China)
(* State Key Laboratory of Cognitive Neuroscience and Learning, Beijing Normal University, Beijing 100875, China)

( School of teacher education, Hexi University, Zhangye 734000, China)
(* Tianshui Health School, Tianshui 741000, China)

Abstract

Perspective taking plays an clear role on processing emotional information. Existing studies have shown
that emotional negativity bias and perspective taking’s roles as moderators in pain empathy could be observed in
the controlled processing stage (370~420 ms). However, emotional negativity bias only explains the differences
in processing information of different emotional valence. Due to researchers’ lack of concerns on perspective
taking, the existing research could not explain how human beings understand their own emotions and other’s
emotions differently. Meanwhile, the findings of pain empathy did not effectively explain people's unconscious
processing of negative emotion because most of the existing research only employed explicit experimental tasks.
The effect of perspective taking on the implicit emotion empathy is unclear. The aim of this research is to
explore the moderating effect of perspective taking in implicit emotional processing.

In the present research, a 2 (perspective taking: self-perspective, others-perspective) x 2 (emotional valence:
negative, neutral) within-group design is employed. The task of the participants was to judge the shapes of the
pictures with different emotional valance. Eighteen college students participated in the experiment with the data
of 16 valid cases were achieved. The electroencephalogram (EEG) was continuously recorded from scalp
electrodes using the 256-channel HydroCel Geodesic Sensor Net (Electrical Geodesics, Inc., Eugene, OR) while
subjects were performing the tasks. Component analysis and spectral analysis are used to explore on negative
emotion empathy in an implicit emotional processing task. The extracted mean amplitude and power data were
then analyzed with repeated measures ANOVAs.

The results showed that negative stimulus elicited an increased amplitude of N200 (180~220 ms) in the
frontal and central electrodes and LPC (267~567 ms) in the central-parietal area under the self-perspective, but
not the other-perspective condition. The result of phase-locked wavelet analysis showed that under the
self-perspective condition, negative stimulus induced a significantly higher power of the theta rhythm (4~8 Hz)
in the time-window from stimulus presentation to 300ms.

Evidence from component and wavelet analysis showed that a priming effect could be observed when the
subjects were processing negative information under the self-perspective condition. However, other-perspective
inhibited the processing of negative information. Both findings supported that perspective-taking played a robust
moderating effect on implicit emotion processing. Moreover, this moderating effect appears during the early
stage of information processing. The findings of the present study showed that human not only can identify risk
information in the environment, but also can distinguish self from others by perspective-taking.

Key words perspective-taking; negative emotion; moderating effect; EEG



