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RECH, O ASAL) ORI, FA e R T R,
BN B, TR W) (Seon, o) SRS, L A s
O’Donnell, Leuthold, & Sereno, 2009), {4 H % Hi, {%me%j‘ﬁb 4%;; }%E{ ﬂﬂlﬂ‘i‘, W3R & BT 26
o borontn, e s g VB RS LAY e
VBRI TR G A ey DR PRI
BB, LKA RN e s 2 FRERRSELN R e
WL TROR BB, e gtz W NURSIETHRERATEG ERP O,
ST 2 ] B, BB T YL B PR R PG 100 ms ZE A7, ST X
B A 37 2 W W in T (Hinojosa et al., 2015;
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T SCIERIAE N TLA), 13X 8 0y m L
ERTH, B E—REEREARES T 1
AR IFG . FERATRIAL T, RC -1 T 2>
KATERIBEE PR 200 ms 2 J5 (Bayer, Sommer, &
Schacht, 2012; Pulvermiiller, Shtyrov, & Hauk,
2009) . i I AT HEIN 45 £ B AS FT RE R W I 10
PRSI L. WA —38, — SRR
TE P1-N1 B % 114 B 46 0 5 &000;, 15 2645 5
Xof BRI T 18 532 M e . ) I 8 A2 R 200 ms
2 J5 (Bayer & Schacht, 2014; Hinojosa, Albert,
Lopez-martin, & Carretié, 2014; Schacht & Sommer,
2009b; Schindler & Kissler, 2016; Schindler,
Schettino, & Pourtois, 2018; Trauer, Kotz, & Miiller,
2015), SR, H5ZAHNE, SRS AR i R 8
49 100 ms A 47 KRBTGS 80%, R NBAN TR F
FrPEiE7E P14 (Bayer et al., 2012; Keuper et al.,
2014; Kuchinke, Krause, Fritsch, & Briesemeister,
2014; Rellecke, Palazova, Sommer, & Schacht,
2011; Zhang et al., 2014)5, N1 %4> (Briesemeister,
Kuchinke, & Jacobs, 2014; Hinojosa et al., 2015;
Kissler & Herbert, 2013) F L T R%E S, ©F
F) R 5 T IR B 9 FI AR 2 3] BIF 9T A R B3
5 48 8O0 B 7 A S T R RR AT R Y A RERILTR . 5
—, W BN I SO T AT RE LR I TR AT
B Fr(BE W E RS 22, X — W AR 2 05
FRAEF] T L HE(Pulvermiiller et al., 2009), %5 —, 3k
T ALH ——BAR A= S, A TR R BUX — R0
A7 A o I, ORI 2 YOS e B S A T R
5 AR 25 B (Bayer, Grass, & Schacht, 2018;
Rossi et al., 2017; Schacht, Adler, Chen, Guo, &
Sommer, 2012)ak 1% 25 ¥l i (Fritsch & Kuchinke,
2013; Kuchinke, Fritsch, & Mu, 2015; Kuchinke &
Mueller, 2019)A5CHCI, BT H R UL AET] % P1
B N1 RO (B0E H R CL &), s
AT I 15 28 R0 A L 45 2000 AT BE R U
THAR2E ST HLH], B R)E I SE T 5 H 25
WTEZ T I B R OCHR G, 137K RRAE 8 2 10 g A1
D RAE I IR A 25 5, TP AR IS 25 300 o B
T — TGO 5T Bk PR BIL RO AN AR T HERR,
£ A 7] i 5 M /E FH (Kulke, Bayer, Grimm, &
Schacht, 2018). IBFFE 7 3RE B (f 75 1 A5 B
FIE R (AL B i AR B 5 R AR A CHE, KR
PUAEAB Z5 B R AET OGRS & TR P1 IR,

B TR 25 A R AR IR S L & 1 B /INEY PR
R iP <3 o N o W QA A B S 1R 75 I
SEHT LA R AR H L g s 7 A, RRGEL S
LT A B2 1 25 SR A ) B 3 B AR 3 XA BT
RETEICAL 7 ) hip i B 6 . HAT, SR 0
155 2 3800 1 2 1R F 9 U A A R i — A
e, MEA MBS RRE, B ™Al RER
TR 22 19 2% A o B0, Scott %8 A (2009) U AFF 5% &
PR H I 25 50 32 AR RS, PR 20
HOR TR i) b, IR I AR A A L AR AR 35 0
HPEIE 1 T SN PR, AR A
HBLE 455500 . [RTFE, Kuchinke 45 A (2014) A9 78
R PLAG LR R R AR RGE R A, [RFER
AT AR AR L R 5 T SE/NGY PR, H
XN TEAE G R Th AR . X AT RESE
T A B TR (e A ) ) A B AL B R T (A
FARVENET, AT R I 2 H 4 5 S 2 1)
E50:7 28 L A N (1= A A GTES 42 R [ I RS S
i I A R AR A S 4 L eAh, ESE Y
K1 2R A N T8 T A BRI SR i, AH TR RS bR
558, 17 26 1) 14 17 26 8 1 7E 2 LAY AT 200 ms
Ates Bl BTSN g 3X AT B h T 52 B v 52 1
S0 28R Y IS ARH DGR T O nge i E, DA T A
NATTRE B 38 34 TR A1 2478 L (Rohr & Rahman,
2015; Schindler, Vormbrock, & Kissler, 2019), {5 H
& RT3 28 8500 B B 5T 38 H g D,
PR G I TG 100 7 A (8 30 R AR AR 2 T A
2.2 EPN &4

EPN (early posterior negativity, -] /5 ¥
PO ATTENG 46 R 5E T 288 e K, Bl
FERFL B 200~300 ms Py, 3 EL43 A 75 THUH
J% )2 (occipitotemporal region) . 5% & B 1% 25 1l AH
o PR 22 51 K B KR EPN % IR (Kissler &
Herbert, 2013; Kissler, Herbert, Winkler, & Junghofer,
2009; Schacht & Sommer, 2009b; Schindler & Kissler,
2016; Zhang et al., 2014), A W52 7E B 1) FIIH
Wi 2 6] % BL T 22 5% (Bayer & Schacht, 2014;
Espuny et al., 2018; Schacht & Sommer, 2009a),
EPN {5 25000 (1 & Az B (] 23 52 SRk 1 52 e . AR
Heghin), A5 A IR EPN RO & 415 T H
(Palazova, Mantwill, Sommer, & Schacht, 2011;
Schacht & Sommer, 2009b), W57 & I\l X Al GEJ&
o T A T AR TR R SR R v S AR, I T
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AR EAR, TR 25830 38 3 1T iR AR e RS M
FERTAE, SIEHEEEA T HENIKR ., FIMHLL
BhiA), 44 1R FUE 2510 B 1% 26 08 SO A5 By Wi ik o

B, WAL EPN 1546 500 AR 2 AT 55 i TIR B
FITA 0 B 7 B 52 ) (Kissler et al., 2009; Schacht &
Sommer, 2009a), TAAH BT XHE 5158 8 3h
. PERA T3 (Citron, 2012), X — WA FE
JE R0 —Se AT AR B TR, Fan, — AR
FEI I BRIMT: 55 00 B ) (WS B AT 55 . A8
25 S 4 RTHEUE 55 $R mEZ(E )L
FAniE AL % 2 4 5 1 AR TS 25 T Y 0¢
%, SR ERWIETE EPN W EAE ST, ik
W1 EPN 5 4% R0 1 7 Az I AN 52 T s AA il 1052 i)
(Schindler & Kissler, 2016), %3 4b, Espuny %A
(2018) Yt 55 48 W1 25 IA S0 B far AN [R] 09 4 55 (B 2
1155 A& 2h Stroop 1155, Ja& = EMH B shr)iE
SO, TR N SR IR 22 R I T AH A
EPN R0, UiB] EPN 15 48 RN AN 32 24 Hi AT 55 AR
BT B o 34 30k P A 5 0 S 457 A 17 24 1)
T EPN 00 B A A S, (H A —Le e
X EPN H bS48 1T kiR ¥k, 5 Lkt
FEAE AT, — RS K I EPN 16 45 5800 232 3|
B I TR E R, A= —EiR S
TN S5 b (B n, SRE AT 55, i 7E AR K
SE B B AT 45 P 2k (Hinojosa, Carretié,
Alcarcel, Méndez-Bértolo, & Pozo, 2009; Hinojosa,
Méndez- Bértolo, & Pozo, 2010), H.¥K, XMEi{L5%
FIA AT RSPt 23 15 EPN 4y . — S8 58 7
W U AT %5 h (Hinojosa et al., 2014; Kaltwasser,
Ries, Sommer, Knight, & Willems, 2013; Tempel et
al., 2013)8 & 1H 45 0 T.%5 5 T (Bayer, Sommer, &
Schacht, 2010; Schindler, Vormbrock, & Kissler,
2019)#B8 A K BLIE 4R EPN 06, HFFE4 A
X A R T SO0 BT ST 58 2 A I s Y A
BEURBHAG 7O 25 A5 R R T A AR, NS 2K
EPN SN 2K o iX —HfEITE Perry 4% A (2019) Y B
PR T —EBREMIES, 2R EEEET
AL AL B X1 4 RN R S e, 25 R
EPN 255800 8 55 23 32 BNCAC ST i 9 49, AR
X240 H R BRI b X R OP i 14
R, —Fh AT BEA IR TEISZE RN T, EPN 24
NOFAEE A ZERER W, Erl i HATE
INHIBE IR AR XS 702 1 2500 A 3R I B 3k

PR AR, T SEAT 55 AR 2 1O 2 R
W, 54T 55 TR I 2615 RORARMERS 2 hn T, i
I EPN 0w st o R AR H s b4 ai o b,
SUG R AL I AT 55 BN — B A T e B ik
MR R . BN, 5 Hinojosa %8 N5
ZE A I, Schacht 1 Sommer (2009b)7E %158 /i T
55 . RN AIWHE 55 3878 o SO AT 55 v s & 31
T EPN H 45300, X 1T RE & HARE 1) 92 S0y i
B o FEZAEFE, R 2GR I N ST I, T
B —DrhPERRZ )G, RIS R —E 1
WXERTER, XA RE ST E RPN
il 10T 2 T R S B A1 2 R R A T R SO, R
BT TS HAT 55 L #E AT IR BB, A
752501 BRI 2 FE AR K P 08 J 5 i TAT: 55 v o
LT EPN 840, ULAh, Espuny 45 A (2018)7E Wi
155 Rl 4 stroop 455 %A & 8L EPN 16 258800
22 5, AT REIT AN BIR A SEE AT 55 1Y I A A A
X HAE MU, M2t T2 stroop AT 55 AV
K = SO T, PR B S 5 R 22 1A R
R, WANZ3BHAT EPN &0 i & A o
2.3 LPP %

LPP (Late posterior positivity, ] IE i)t
F A LPC (Late positive complex, WfiiF & &%),
G IE I A — AW A3, R TR
R I 500~800 ms N, F B4 7€ rh gL T
[X 3 (centroparietal region), W% #E I1IA N H it
T X% 28 15 B0 B 0% R 828 4 T2 #2 (Citron,
2012), LPP W4y SR 22 BRAE A 45 ) m Lo,
IR I S . A WFSE K IO 45 1) L o ]
B & THE KA LPP JIF(Kaltwasser et al., 2013;
Schindler & Kissler, 2016); WA HF5% & 7R B 7]
5 Z (B A TE 22 5, FR I AR AR) Y I TG
#(Bayer & Schacht, 2014; Zhang et al., 2014; Zhao,
Chen, Zhou, & Luo, 2018)m & 114 #5 i) i Jin T4t 44
(Espuny et al., 2018; Yi et al., 2015); £ EH W5
S B AR LA 43R5 | T K 9 LPP A 43 (Citron,
Weekes, & Ferstl, 2013; Hinojosa et al., 2009), ixX
SN — S 45 R T RE 2 th T I SY 2 ) E 52 56 A1 R
AL 55 268 B 22 52 S B0 . BRSE R, 7ETS 4%
WAL, LPP &N 5215 22 &= iy s, i, i)
CHE . WHEEEES RS, EiEHE L,
WHFE A B LPP 7 48 300 32 1)1 B AR R g Ry, {3
FLAR I B A A 13 8] — B 4518 . Kanske FlI
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Kotz (2007)2K ] go/mo-go F IRl A KHAE: 55 & Bi i)
LR 5 B YEAE LPP s b BA R T AR,
IRy HAR T AR AR L BB 3R] R b R 51 R T B R
f LPP 0, (HAERN I h 80A & LPP 2 5% .
{H Kaltwasser % A (2013)F1 Hinojosa % A (2014)
K B A S AT 55 Rt o AT 55 2045 0 1A
A EER, MATABL LPP 1545500 K BLE I 4
WS I BRI, RS 2R 22 AT
A 18 U T 45 R A — B LN . FES SRR R 7
T, IR A B 46 1) S NAH DG 2895 LPP &%
N AH LA IR SRR AE A A S 2 TTT, Y1 i)
ik 5 H FAH 5 (Fields & Kuperberg, 2016)8#
SR % M AAH5&(Bayer, Ruthmann, & Schacht, 2017)
M2 P 225 KRR LPP IG2680% . 74b,
T A F 5 340 S 30 B A 114 2 B 7 Bt 2 9 Y A
VT B R 1 4 R RN T, R B H iR B gt
R FARECNR I 2GR ERE) LPP AL
(Schindler et al., 2019; Schindler, Wegrzyn,
Steppacher, & Kissler, 2014; Schindler, Wegrzyn,
Steppacher, & Kissler, 2015), LPP & £55% v i) 5 —
AN R R AT S5 B BRSO AR E
Hb s BUAE 5 1 26 A AR OGO AE 55 (9 4n, 38 4326
{1:45) (Hinojosa et al., 2014; Schindler & Kissler,
2016) 5 # i X Ji T4 45 (Hinojosa et al., 2014;
Kaltwasser et al., 2013), 1i7E i) C /K 25 5 5%
89 R0 58 7K - AT 55 vh A] RS 23 H B (Gonzalez-
Villar, Trifianes, Zurréon, & Carrillo-De-La-Pefia,
2014; Schacht & Sommer, 2009b; T-JR%:, Bk,
2012). =z, TERE N T H, LPP 2% & BE X
ok, JFHZEZ RN, B nlRE s T Xt
TR B2 MY . S Tl

3 BERMIPHN S REEEIER
X&E

S (valence) Al e i FF (arousal) 2 1% 24 1Y 4
AEEARYERE . BN RS 2 I TREBAS i e ) %
SLARAL; MR R AR AH 4 MOT- 0 B A i SR
fb(Russell, 1980), AR -2 —A~5E 2L Y ) L 7E 1% 25
WA, X AR R R T B R E
ERP ROV Wg? 7EA5 25 in1 19 ERP W58, K4
TIF 5 38 3 X L o M R 1) 55 4 1) (6 438 FRR 1) TV
A i) ) TG e R ) e P AR I 2 RO Y e AR i
T, PP\ AR e A KR M5 R TE 46 AU,

A TCHL 5 B R 5 e TR B A E . S T RN X TR
DY EAETE RN T Ve, —ShFsE s R
2y 37 5% 1E 3 $R S RN R R 114 5 1 % 3 — [
AT TV, B ETAY 45 5 & S50 e g 2 Y 7
i 20 T 2R AR, (AP0 R /E AR
AL —SERIFFTIA S AR A o0 e R 155 2
WA TR AN, B ST ) (additive) P
BESC, T o — LAY ) & B B — 5 B G,
22 B M 22 H ) (interactive)VE AR R, T 34330k
PR 7 THI ARSI AT I 3R
3.1 N FNRREE S I 37 A IEHE

Bayer 5 A\ (2010)k G X AWt %, EMT
TR LA T e M P AR ] L PR R R Y AR ] A
PR AN T, % B R e R AR R b R 5 L R T
FERM LPP JER, {H ., (R feE A 15 2 [
Z5%, XULHTER)FIBS T, 1E45Em T LPP
A5V A2 B A AR S IK Y, R R AR L O AR AR
ot — W5, AT A T BURE, &4
NP B L TR L ) DX A L IR
A 6 FENL, RS Ok N1 2 0] Y BR L
o BRI T o 45 R S IR R I A 1 4 1R
TR 254 B BEER 2R B ST R AR K AU
RN KB PR, e B2 9K ) EPN 2800, BRI
AR T v e B ) B L8 ST 3K Bl LPP A% (Bayer
et al., 2012), ZJ5, Delaney-busch, Wilkie F
Kuperberg (2016)RHAHE 138 B 1, FIAFHER
R4 280, K IR B RN A6 LPP &30 H A
FZAE SR, R SHELENETR
W5 SCHIWT AT 55, MR 240~y A B T LPP AU ;
TN 6 5515 25 A58 R BB 47 284855 o, st
SAERTF LPP R . Db b B3 = I F 52 AR S Fe i
ZETR] Y BRP A0 3F 5 2040 1 (a8 ) msie e 32 1) 2k 37
EF, MBS 4R T 5oR520 .
3.2 N FMREE R 3 B RYIESR

WA — LB R 5T & B R R B A8 BLAE T
15 25 R0 T, I B X R 38 B ma & AR RN T Y
BB B, Hofmann, Kuchinke, Tamm £ Jacobs
(2009) % FI ] A B 4 55, 36 5 ey Wik 19 31 A A
AR PR ) T AR T L R R b AR A Sy SIS A L
J2 A L Hp - 1) AT G TR AR T, 7 G R Y A 1)
AR e P AR AR 1) A2 R 2 B 80~120 ms 2 [H] 5]
BT — ARG, AR nge B T A 1] A e 1)
Z (B B A 22 S, 3K 10 D e T R 7 UG ] R 9 A
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AN TR BB A AN FERPEM . J34b, Citron
ZE N (2013) [A] BE SR AR AW AT 55, IE3S #2930
MRS, K P 4ERETE EPN Bl ERA L
HAER, RIS ek n T AR 1) R AP mote R 9 AR 1) EL
AP TR AR 1) 0 v R R VI M IRT 5 | 2 T BE K Y EPN
Ild, ¥E—4F, Recio, Conrad, Hansen Fil Jacobs
(2014) BT ] — > S8 i I ZR i, B
TP HERE B TR (GBI R s
B &L AR, [RIRE & B A R 7F EPN
Wy LR BAE R, R X AR AR ] 4 T
RER, BRI AR I A MR AN T S e
T wp € B2 (valence-arousal conflict theory) h Wi &
W28 HAE SR AE T —FP AT RE YRR . IR
AN NG B B AT 2 5 | R R I S R I) - FRAR
TR 5| & ), TR . o e R 5 | [l
W o 25 4 SRR A o M R 7 | A T) P L
DA NG P RATREEE o et R LA 3 IS 3
AN — S0 3 — [ 3t S 7 ) TR TR TR R A e B R
1T M T ) bL 5| & — SOk 3 — Il 3k Sz 07 7 OIS (CRRUR
I R T ORI A w5 e ) A9 T BB X (Robinson,
Meier, & Kirkeby, 2004), i AT HBFFE N
R A TIEYE, AR SR m LR i Ab
2 (1) #4 3T — 0] 38E 4 7 1T 45 (Citron, Abugaber, &
Herbert, 2016) e & il i T2 /i 3 3 i ot
[e] 38 {15 1] (Wang, Li, & Li, 2017), #B%& B M 5k
T R 3R O L A2 HL AR AR KRRV A g T R A
Yo A TR R Y1 1749 S5 g AT 90 R AU e R R R 3 e
R SR, ISR S &, B
PR AR R B 30 5 2 T SR DAY 5 7 BF, T A 13k S AL
JASN R, THMR R e RIS | & T S5 bR SR s,
BRI T 50— T b 5% R 3 — ] 3k S AL A )
KR o
SR, AR R R R A A I 4 1 T R A
L BT 3 1 AE FBLHNE 1A 15 58] — 3 gh
W — S5 E & B A Il S A R T 45 18 B
T, T o5 — S 5T & K IR 2 A 1 45 1l TP
Higm, RIMWHZE B, XATREE LT R A
LY B SE, AU R R 1R G R T BB AE
15 25 N TR AR R B Br B AR R IE . X
AR TR AT & SR A AN TR 2 R
UL A H VR AR, IR N G B 2 Y FR R
ot AR AR . TR, AR S e R A A
BRI B A2 B HAh — LA S AR, N, fik

() —IFUAIF 5% e B A EL AR ey, 475 4 25500 Sk I8
TR 25 5, M B SR AR, T Bl 5 R
ToH, R R R S E A T R A AR
(Yao et al., 2016), it iR #FoT 45 R A —Er]
BERIE FIRC HAR M 22 52 0 RO B ST 10 75 2 30E
— A PR AST S WA O R A FH O X A OC R R,
FRAf AR PR S AR LBl

4 BRI PR BER N~

5B RS 2 ROR R, 1E 4 R4 D —A-4h
L, HOGRIEARE iR L RS R, 1
TC I 26 B SCRT B o 1 SO T oA Re 3RS . B4
5125 1 B A B, 1 25 R 04 17 4 S0ORE A AT AR A
We? XX — A, —2eFoy a4 R o oR A 1% 25 1
J R SRR O SE e, TR LR P 2
TR T ), &S 46 0] Fis 26 1 3
REA S| A 5L, (H TR 2 )38 i Al A7 7
Z 5, FERIVTEAG 45 8500 1Y 58 B2 A i 1)
Jr Tl o
4.1 BEYNBEEES

15 46 18] 5705 45 & N TR 51 & A 28 3500 2
BHEEZS, MRZMAEAESI: —EFR k0
8 45 RN T T 7= A R I 5 80ns 55 TR 46 B R im T
T 7= A B I S 0, RN T 1S 48 T R
AEFER AR LPP B[R O, 15 & ANUEES | & M
1 LPP o 30, IS RES 1 KR EPN L S
(Friihholz, Jellinghaus, & Herrmann, 2011; Hinojosa
et al., 2009). 4PEHC 11§ 2% il A 25 i £L A4 fn T
WE G, 2R THEIMZR, EPN 0 Kl
FAE S 25 L (Rellecke et al., 2011), AHfZ, %3
— LRI 5Y e I T 2 R R 7 AR R G 1 R A AR
R, HARRES| &1 EPN B4 Flig i LPP 5414
% (Bayer & Schacht, 2014; Schacht & Sommer,
2009a), TE4E M T A2tk 2 G, DR R IIE 4
WMPIEFE 751 & T AR P3 sy, HETERT
A X, 2R TS | & 1Y LPP 53 B8 K (Tempel
et al., 2013), WFFEE5 R Z 0] 422 5 7T Re & 1 TR
FHAS R R 28 100N T AR 55 S 3009 . S48 5585 2]
=30 UM T, i, >R RN AT 55 (Schacht
& Sommer, 2009a) FIZ M FIWTAT: % (Tempel et al.,
2013), 172 1R FE 25 B R 7™ AR R XY A1 253000 5
T 2415 25 1) 59 n TAN #5 BB K S 19 1058 n TR
lan, % A e 5 P ] W4T 55 (Hinojosa et al.,
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2009) #1375 — T8 FLFI BT £ 55 (Rellecke et al., 2011),
15 4 1) 14 17 28 000, 55 155 28 T I A 000 o X
— B Frithholz % A 201 1)AAFFE AR5 T 32
o IR Stroop 1T 45 Rk # WAL 5
VoA T 4 TR RO 2 T L BN T, R SRAE AL A
W AT 55, PSSR RES| &% EPN I LPP Z);
Mi7E G 2% Stroop 155, 15467 K51 % T LPP &L
Lo 3 ARLT- 156 W47 & 1) O gl LA 4 P e A
5 I 2 RN, T 2 I 2 RN ) 7 A T B =
Ak, 752 — % E 0 IE -1 S T4 G 58
o T 2K T AT A RN R B b ) 22 e T RE S
AN 5 (R 17 25 W K- O o IR 48 18 R BT AL 5 i
S SURFE T IERGNFER, B BNAEYAR,
ML Z R, LR TS M, Ha s s 4 =
SCRFET B SCRRRY, 5258 0 5 K 252
SIARERRAT, PR AR 45 e K F B, BT R
FIR) 1 28 288007 0 gl B 5 B B S Bk = F Bk
4.2 BB EE

17 48 A I AT AE RN D 1), AL 3 o v )
TN 25 1R FI I 25 18 R th LT A AR TR Y R BB
TENG 28 B R b, TR T A5 R A i T A
m (TR, R, B, 2%, 2018; Hfk,
AT AR, ZRLL, 2014), T 7E LU 2617 bk
MIBEFE Y, BFFEE AT 22 0 A BB GR) B A i T
DL, AH LI AR A e R ], BRAR iRl 451 & T K
(K 25 2ly, X AE R MR ERP S B R
(Bayer et al., 2012; Hinojosa et al., 2015; Palazova
et al., 2011; Recio et al., 2014; Schindler & Kissler,
2016; Yao et al., 2016); Bt — U374 1 45 1 Al
5 45 181 A TR) R 2800 O ) B2 (4t 1 B HRTE SR o T
FEHEL TG 25 | 1 4 T fL AN 45 18 R i fn 122
S, RIS K T EPN FILPP 15 45 300,
BRI AAAAE 2 5 TERE LR N b U R
WIE R A PR 5 & T T R IR, S 2
T LI T A A L R e R A A MR A i
THORA R, TR 2 B R b & BT TE AR
& A i N AL #v(Bayer & Schacht, 2014), 1% #3L
e 25 # B2 (bipolar structure theory of emotion)#
BG5S UL R G FTE AT 4 I R G AEIR £
T AR ZE 5 . BB HIL AR G A 5 2 B A
(positive offset)”, 3¢ B Ay % % M W o] 5 i A B,
R S HL AR 56 HeIA I Bl AL 2R G2 1 B, SR B 5 VA
W B ML ZR B Y R A2 T AR AR 1] (negative  bias)”,

6 PH Sy 45 v Mo TR O R A, TR Sh LR G LR
W BAILZR Ge 14 S BE 3 1 (Ito & Cacioppo, 2005)
FRE XA EIE, 1 25 3R] RS 25 1 R I T A R D
Ti] 1= 9 2 55, T Rl 5 LA [] 4 I 2 s /K O K,
o VIR YRR 1 2 i KT AR, R B AL R G
P, AHERE, T R o8 % 15k 4 e T K T A8
RSB R G

Zi IR, 1 5 iR R 25 1 R #R R T
SR, AHERAE R R T, R g TS R
RN 2 30 oA F B ke B, IE SN T
e N ORT B A S I AN S = ) K Ao
B AR P N O AR S, HAk,
1% 4 1) 0 22 30 R BRSO D 17, A B T A 1)
ek in], ARG A I AR X SRR R T AR
B T IR 1 17 2 W K S A

5 REERE

T 10483k, 7 2058 R H ERP ORI T 1F
ZETR N T, & BHS 2515 B Re s2 iR in T
BB B, LS AR H 0T AR R T B
(P1-N1 525500 ), T )5 I 36 B P T 2 4 A i Bt
(EPN 175 &5 5500 ) A1 G 30 (40 KS 200 Ty BE(LPP 1% 4%
TR ) o T 5 1 DA FEAS 4k BE (U FIe 9 B ) 7E 175
el n TohE AR EEAEM, AXTHE
MIVEROCR, ANREIBEGEE W& 5 — L85
TN N AR R TR 4R T, T ) — L8
RENRINH L EAEHTHEERMN T, %
B R, & 250 T r= AL i IS 45 00 B 55, s
UL B Z [ Sk, O BAETE RN DR 1] o B
SR Uk, Bl 25 3T L6 A B ST R S T SR, T
TSR TS REeE A —SRERN TR, [
ZA AN R I EAIER, KB LUMNLLT
JUJ7 W R ik — 252
5.1 #HE—HIRTEMIBEEIREE ERP MM ~%

R X E &=

Fields Fll Kuperberg (2016)4% 15 25 H-1F 5\
HIPh I T2 M HARE—Fh——X R R R, 4
P S MR HLACR B B 7 R DL — R s B s A Yy =X
I T AR, P 25 ERP &N 07 A R 2 3
SR LR, 5IZ08 3, R S
(LB AL 0, AR 25 AN T, Jeig AR LAY
P1-N1 4y, & MIXTE S i EPN B 43 F G 399 1)
LPP 14y, B4 80N M=k 5 R Z 81 2 H
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R, HEHFCY Ik, X FIES 5% ERP
BN 7= A I T AR, WRSE AT AT 4 v
A% |, WETSCiTR, ZEIS 4 inm Trh ks
S 25 3000 1 7 A AR S, AN ST TS
2 1) v 5 26 1 B RE 5 ZE 0 B AU 11T 200 ms N
I T4 TR 2, X RLT 36 B I 880
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IS ANECER YA . W R DR R A e T
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R4 %R, WAL 55 B I TR BE R 25 M & 7
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TN TAT: 55 AR 25 2k 18 SO T AT 55 L R 1% 25
PR SO AT 55 i — 2 R GEARVHE 55 R G 25
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AN TR AR 22 5 RORBIFSE W] % X — 7
THEATHT, BN A MO BRI | AR RRT
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# i7] (emotion-laden word). % &5 br i 1Al & 48 B 4%
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BRI B K 22 2 b S 45 1 B T A Sr 1 2%
TRV 9 T I — 2 AN, B S, AR R If 44 1)
R ZE R, 7EiaiC sy 2 EAY &0 N BA A
M, <FI > —mBE ] DO AR R, T L
Jy B, 1B R ZER, AR TR



11 T

i

S BRI T R R L 2SN R A . ERP IESE 1849

W 4k B A1 25 1R T 7 . JRUR, ERP BREAE
2 B TS 2 1R TR R SR 25 Al =X (i,
TVCHIWE, T SRR, TR X AR SRS BlBER Y
BLAMA T B AT — DR BAT S5, FHATIB R 13RI
PO R P RE 18 FIE % B, MAE H & A,
K A% IR0 445 B 2 00 20l i i ) AR
B FETR ) AR T, AF 4 TR s B L
HAORWRA R, 0 H BT SCESE AT DU #E RN T
(Hawelka, Schuster, Gagl, & Hutzler, 2015), At
15 28 1) 740 57 RNV B8 PR Al 2 451 A T fig
S T, KRMRAE LEE %
£ H SRIBBE I 52 B8 R Tl R, X TR
INTE T MBS RN I R LR AR B2, H A,
BAR/DHE ERP AR A AT T %548, Hi T
ERP B ARERNIB R BET R T 1 s B JRIEA RUR
WG By B 5 B T B (MR A, XIPE, 227,
2018), PRI AE 25 284 R e, i i S 3 =X
K A S 98] 1F 2 % (word by word) &2 #i (Ding,
Wang, & Yang, 2016), iX3Lhr IR T 165 (1) 7
BEt R MRB0IA ERH R BB AEAXT A R B BE T
O SRR Y ) F B R B s, B R R
BNAG bR SO R B 5 0 AT LU 5038 7R S A 15
24N T3 #2 (Knickerbocker, Johnson, & Altarriba,
2014), PRI, ARARAYBIEFEAT R IR 38 B B AR
L AR RIS LR T 2, 580 F FH P Fp
AR TF B AR 45 75 15 5 G 455808 1 7 AR BLA

S 30k

TN, BB, BEE, TEZE. (2018). HRAEARNE 51
RN TR, O BRI 7, 26(3), 423-432.

MR, XU, 2P (2018). w31 & I A% 28 e
EARRIE S IR BN . O A %, 41(5), 1084-1089.

Mok, =M, M, 4. (2014). HERWEINTH ERP
Ay, OPEFISEIRE, 22(10), 1556-1563.

EIRZE, WEIE. (2012). 1H&E 4 A EARTERR: Rk H ERP
HIEYE. OFEFIR, 44(2), 154-165.

Bayer, M., Grass, A., & Schacht, A. (2018). Associated
valence impacts early visual processing of letter strings :
Evidence from ERPs in a cross-modal learning paradigm.
Cognitive, Affective, & Behavioral Neuroscience, 19(1),
98-108.

Bayer, M., Ruthmann, K., & Schacht, A. (2017). The impact
of personal relevance on emotion processing: Evidence
from event-related potentials and pupillary responses. Social
Cognitive and Affective Neuroscience, 12(9), 1470-1479.

Bayer, M., & Schacht, A. (2014). Event-related brain
responses to emotional words, pictures, and faces — a
cross-domain comparison. Frontiers in Psychology, 5(10),
1-10.

Bayer, M., Sommer, W., & Schacht, A. (2010). Reading
emotional words within sentences : The impact of arousal
and valence on event-related potentials. International Journal
of Psychophysiology, 78(3), 299-307.

Bayer, M., Sommer, W., & Schacht, A. (2012). Pl and
beyond : Functional separation of multiple emotion effects
in word recognition. Psychophysiology, 49(7), 959-969.

Briesemeister, B. B., Kuchinke, L., & Jacobs, A. M. (2014).
Emotion word recognition : Discrete information effects
first, continuous later ? Brain Research, 1564, 62-71.

Citron, F. M. M. (2012). Neural correlates of written emotion
word processing: A review of recent electrophysiological
and hemodynamic neuroimaging studies. Brain and Language,
122(3), 211-226.

Citron, F. M. M., Abugaber, D., & Herbert, C. (2016).
Approach and withdrawal tendencies during written word
processing: Effects of task, emotional valence, and emotional
arousal. Frontiersin Psychology, 6(1), 1-11.

Citron, F. M. M., Weekes, B. S., & Ferstl, E. C. (2013).
Effects of valence and arousal on written word recognition:
Time course and ERP correlates. Neuroscience Letters,
533(1), 90-95.

Delaney-busch, N., Wilkie, G., & Kuperberg, G. (2016).
Vivid : How valence and arousal influence word processing
under different task demands. Cognitive, Affective, &
Behavioral Neuroscience, 16(3), 415-432.

Ding, J., Wang, L., & Yang, Y. (2016). The dynamic influence
of emotional words on sentence comprehension : An ERP
study. Cognitive, Affective, & Behavioral Neuroscience, 16(3),
433-446.

Espuny, J., Jiménez-ortega, L., Casado, P., Fondevila, S.,
Muioz, F., Hernandez-gutiérrez, D., & Martin-loeches, M.
(2018). Event-related brain potential correlates of words’
emotional valence irrespective of arousal and type of task.
Neuroscience Letters, 670(1), 83—-88.

Fields, E. C., & Kuperberg, G. R. (2016). Dynamic effects of
self-relevance and task on the neural processing of
emotional words in context. Frontiersin Psychology, 6(1),
1-12.

Fritsch, N., & Kuchinke, L. (2013). Acquired affective
associations induce emotion effects in word recognition :
An ERP study. Brain & Language, 124(1), 75-83.

Frithholz, S., Jellinghaus, A., & Herrmann, M. (2011). Time
course of implicit processing and explicit processing of
emotional faces and emotional words. Biological Psychology,
87(2), 265-274.



1850 O B R 2 it B

%27 %

Gonzalez-Villar, A. J., Trifianes, Y., Zurrén, M., &
Carrillo-De-La-Pefia, M. T. (2014). Brain processing of
task-relevant and task-irrelevant emotional words: An ERP
study. Cognitive, Affective and Behavioral Neuroscience,
14(3), 939-950.

Hawelka, S., Schuster, S., Gagl, B., & Hutzler, F. (2015). On
forward inferences of fast and slow readers. An eye
movement study. Scientific Reports, 5, 8432.

Hinojosa, J. A., Albert, J., Lopez-martin, S., & Carretié, L.
(2014). Temporospatial analysis of explicit and implicit
processing of negative content during word comprehension.
Brain and Cognition, 87, 109—121.

Hinojosa, J. A., Carretié, L., Alcarcel, M. A. V, Méndez-
Bértolo, C., & Pozo, M. A. (2009). Electrophysiological
differences in the processing of affective information in
words and pictures. Cognitive, Affective, & Behavioral
Neuroscience, 9(2), 173-189.

Hinojosa, J. A., Méndez-Bértolo, C., & Pozo, M. A. (2010).
Looking at emotional words is not the same as reading
emotional words: Behavioral and neural correlates.
Psychophysiology, 47(4), 748-757.

Hinojosa, J. A., Mercado, F., Albert, J., Barjola, P., Pelaez, 1.,
Villalba-Garcial, C., & Carretié, L. (2015). Neural correlates
of an early attentional capture by positive distractor words.
Frontiersin Psychology, 6(1), 1-13.

Hofmann, M. J., Kuchinke, L., Tamm, S., VO, M. L. H., &
Jacobs, A. M. (2009). Affective processing within 1/10th
of a second: High arousal is necessary for early facilitative
processing of negative but not positive words. Cognitive,
Affective and Behavioral Neuroscience, 9(4), 389-397.

Ito, T., & Cacioppo, J. (2005). Variations on a human
universal : Individual differences in positivity offset and
negativity bias. Cognition and Emotion, 19(1), 1-26.

Kaltwasser, L., Ries, S., Sommer, W., Knight, R. T., &
Willems, R. M. (2013). Independence of valence and
reward in emotional word processing: Electrophysiological
evidence. Frontiersin Psychology, 4(4), 168.

Kanske, P., & Kotz, S. (2007). Concreteness in emotional
words: ERP evidence from a hemifield study. Brain Research,
1148(1), 138-148.

Kazanas, S. A., & Altarriba, J. (2015). The automatic activation
of emotion and emotion-laden words: Evidence from a
masked and unmasked priming paradigm. American Journal
of Psychology, 128(3), 323-336.

Kazanas, S. A., & Altarriba, J. (2016). Emotion word processing:
Effects of word type and valence in Spanish-English
bilinguals. Journal of Psycholinguistic Research, 45(2),
395-406.

Keuper, K., Zwanzger, P., Nordt, M., Eden, A., Laeger, L.,
Zwitserlood, P., ... Dobel, C. (2014). How ° love ’ and

¢ hate ’ differ from ° sleep ’: Using combined electro /
magnetoencephalographic data to reveal the sources of
early cortical responses to emotional words. Human Brain
Mapping, 35(3), 875-888.

Kissler, J., & Herbert, C. (2013). Emotion, Etmnooi, or Emitoon?
— Faster lexical access to emotional than to neutral words
during reading. Biological Psychology, 92(3), 464—479.

Kissler, J., Herbert, C., Winkler, I., & Junghofer, M. (2009).
Emotion and attention in visual word processing-An ERP
study. Biological Psychology, 80(1), 75-83.

Knickerbocker, H., & Altarriba, J. (2013). Differential repetition
blindness with emotion and emotion-laden word types. Visual
Coghnition, 21(5), 599-627.

Knickerbocker, H., Johnson, R. L., & Altarriba, J. (2014).
Emotion effects during reading : Influence of an emotion
target word on eye movements and processing. Cognitive
& Emotion, 29(5), 784-806.

Kuchinke, L., Fritsch, N., & Mu, C. J. (2015). Evaluative
conditioning of positive and negative valence affects P1
and N1 in verbal processing. Brain Research, 1624, 405-413.

Kuchinke, L., Krause, B., Fritsch, N., & Briesemeister, B. B.
(2014). A familiar font drives early emotional effects in
word recognition. Brain and Language, 137, 142—147.

Kuchinke, L., & Mueller, C. J. (2019). Are there similarities
between emotional and familiarity-based processing in
visual word recognition ? Journal of Neurolinguistics,
49(9), 84-92.

Kulke, L., Bayer, M., Grimm, A., & Schacht, A. (2018).
Differential effects of learned associations with words and
pseudowords on  event-related brain  potentials.
Neuropsychologia, 124, 182-191.

Palazova, M., Mantwill, K., Sommer, W., & Schacht, A.
(2011). Are effects of emotion in single words non-lexical ?
Evidence from  event-related  brain
Neuropsychologia, 49(9), 2766-2775.

Perry, C., Willison, A. T., Walker, M. K., Nankivell, M. C.,
Lawrence, L. M., & Alexander, T. (2019). Working

memory load affects early affective responses to concrete

potentials.

and abstract words differently : Evidence from ERPs.
Cognitive, Affective, & Behavioral Neuroscience, 19(2),
377-391.

Pulvermiiller, F., Shtyrov, Y., & Hauk, O. (2009).
Understanding in an instant : Neurophysiological evidence
for mechanistic language circuits in the brain. Brain and
Language, 110(2), 81-94.

Recio, G., Conrad, M., Hansen, L. B., & Jacobs, A. M.
(2014). On pleasure and thrill : The interplay between
arousal and valence during visual word recognition. Brain
& Language, 134, 34-43.

Rellecke, J., Palazova, M., Sommer, W., & Schacht, A.



11 T

i

S BRI T R R L 2SN R A . ERP IESE 1851

(2011). On the automaticity of emotion processing in
words and faces : Event-related brain potentials evidence
from a superficial task. Brain and Cognition, 77(1), 23-32.

Robinson, M. D., Meier, B. P., & Kirkeby, B. S. (2004).
Watch out! That could be dangerous: Valence-arousal
interactions in evaluative processing. Personality and
Social Psychology Bulletin, 30(11), 1472—1484.

Rohr, L., & Rahman, R. A. (2015). Affective responses to
emotional words are boosted in communicative situations.
Neurolmage, 109, 273-282.

Rossi, V., Vanlessen, N., Bayer, M., Grass, A., Pourtois, G.,
& Schacht, A. (2017). Motivational salience modulates
early visual cortex responses across task sets. Journal of
Cognitive Neuroscience, 29(6), 968-979.

Russell, J. A. (1980). A circumplex model of affect. Journal
of Personality and Social Psychology, 39(6), 1161-1178.
Schacht, A., Adler, N., Chen, P., Guo, T., & Sommer, W.
(2012). Association with positive outcome induces early
effects in event-related brain potentials. Biological

Psychology, 89(1), 130-136.

Schacht, A., & Sommer, W. (2009a). Emotions in word and
face processing: Early and late cortical responses. Brain
and Cognition, 69(3), 538-550.

Schacht, A., & Sommer, W. (2009b). Time course and task
dependence of emotion effects in word processing. Cognitive,
Affective and Behavioral Neuroscience, 9(1), 28-43.

Schindler, S., & Kissler, J. (2016). Selective visual attention
to emotional words: Early parallel frontal and visual
activations followed by interactive effects in visual cortex.
Human Brain Mapping, 37(10), 3575-3587.

Schindler, S., Vormbrock, R., & Kissler, J. (2019). Emotion
in context: How sender predictability and identity affect
processing of words as imminent personality feedback.
Frontiersin Psychology, 10(2), 1-16.

Schindler, S., Wegrzyn, M., Steppacher, 1., & Kissler, J.
(2014). It’ s all in your head — how anticipating evaluation
affects the processing of emotional trait adjectives. Frontiers
in Psychology, 5(11), 1-10.

Schindler, X. S., Wegrzyn, M., Steppacher, I., & Kissler, J.

(2015). Perceived communicative context and emotional

content amplify visual word processing in the fusiform
gyrus. The Journal of Neuroscinec, 35(15), 6010-6019.

Scott, G. G., O’Donnell, P. J., Leuthold, H., & Sereno, S. C.
(2009). Early emotion word processing: Evidence from
event-related potentials. Biological Psychology, 80(1),
95-104.

Tempel, K., Kuchinke, L., Urton, K., Schlochtermeier, L. H.,
Kappelhoff, H., & Jacobs, A. M. (2013). Effects of positive
pictograms and words: An emotional word superiority
effect ? Journal of Neurolinguistics, 26(6), 637-648.

Trauer, S. M., Kotz, S. A., & Miller, M. M. (2015).
Emotional words facilitate lexical but not early visual
processing. BMC Neuroscience, 16(1), 1-9.

Wang, Y. M., Li, T., & Li, L. (2017). Valence evaluation
with approaching or withdrawing cues: Directly testing
valence — arousal conflict theory. Cognition and Emotion,
32(4), 904-912.

Yao, Z., Yu, D., Wang, L., Zhu, X., Guo, J., & Wang, Z.
(2016). Effects of valence and arousal on emotional word
processing are modulated by concreteness: Behavioral and
ERP evidence from a lexical decision task. International
Journal of Psychophysiology, 110, 231-242.

Yi, S., He, W., Zhan, L., Qi, Z., Zhu, C., & Luo, W. (2015).
Emotional noun processing: An ERP study with rapid
serial visual presentation. PLOS ONE, 10(3), ¢0118924.

Zhang, D., He, W., Wang, T., Luo, W., Zhu, X., Gu, R., ...
Luo, Y. (2014). Three stages of emotional word processing:
An ERP study with rapid serial visual presentation. Social
Cognitive and Affective Neuroscience, 9(12), 1897-1903.

Zhang, J., Wu, C., Meng, Y., & Yuan, Z. (2017). Different
neural correlates of emotion-Label words and emotion-
laden words: An ERP study. Frontiers in Human
Neuroscience, 11(9), 455-463.

Zhang, J., Wu, C., Yuan, Z., & Meng, Y. (2018). Different
early and late processing of emotion-label words and
emotion-laden words in second language : An ERP study.
Second Language Research, 1-14.

Zhao, W., Chen, L., Zhou, C., & Luo, W. (2018). Neural
correlates of emotion processing in word detection task.

Frontiersin Psychology, 9(5), 1-9.



1852 L B OR 2t R 278

The processing of emotional words and its emotional effect characteristics:
Evidence from ERP studies
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Abstract: Language plays an important role in the exchange of emotional information. The processing of
emotional language has always been the focus of emotional research. Some main views and results on
emotional words processing from ERP data are analyzed and summarized: including ERP components and
relationship between valence and arousal, as well as emotional effect characteristics. ERP components
related to emotional word processing encompass very early P1-N1 components, early EPN components, and
late LPP components. Emotional valence and arousal dimensions have shown to function as two significant
factors in emotional word processing. Their relationship, however, remains undetermined. Compared with
emotional pictures, emotional word processing exerts a weaker emotional effect, showing a bias towards
positive valence. Future studies are required to explore relevant factors influencing emotional effect of
emotional word processing, to distinguish emotional-laden words from emotional-label words, and to
analyze the processing of these two types of emotional words. In addition, it is also an important topic for a
future research to elucidate the emotional word processing mechanism in natural context reading by using
eye-tracking technique.

Key words: emotional words; valence; arousal; ERPs





