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W OE HAMERM R RN AR A, e BRI S R R R . AWEROR PG R 81
eI, S5 E IR BOARRI A BRI, I B 28 2 1 i g e . SRR A1 hn T
TG T B ERP 87332 2N A8 iy, 251 e i PEialids & 1 ORI N170 R LPC iR, 44 1) im T
IR I B ERP 2 B HAR PR IE Y, BT R aE & 1 3R N170 F1 LPC J2iR; AR
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(Kousta et al., 2009; Williamson et al., 1991), %
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1 /s

AN 1 28 15 B PO A R0 T g ) A8 Hoat
SRR A B EEWATER, AT LGSR
[F] P 2R A (T L P o AR A% 38 25 A 4 17 . (Kim
et al., 2015), FEHIZIKF b, B FA1E N A REN
TEEYA S T E., BV LLIRNE A B L BE A% 36 H i
FUHYIE 4% (3, % (Doyle & Lindquist, 2018), M IHZERL
Wi 2 3 T LR TR 20 IE MR Rl (A sE 4R ), Gtk )
(Can < g >y Fi b PR TR (A y< 42, 28 H RN B 1 25
PR, BT ENC ARG X R BRI AE RS
1A B, TR TE AT LA Ay B (A5 51 ) 5 il 4 1)
(AN 5y, 28 R iy BLR PR S i gk, e T
T AT MRS o Y A 4 A LA T 4y TR
AN TR B TR A RR A, 5 el 0 A R 6] R 2R
(EPRZ, Wk, 2012),
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SRR RN T A9 1 25 % (emotion effect), 4
B il FRE A VR BB 8% X 17 45 17 5L DRl 0 0 o T ) A
%, Kit ERP (event-related potential)iff 5% % ¥H, i)
T 26 1 R A% 1 5 i B J22 0% B I L, 96 B B
AN T B4 A B Be (Kissler et al., 2006), —U&
WFoEHE H, 1545 TR) T8 A S BT BERE MR 30 A i e
5y, 40 P1-N1 &A1, Sk b Einif L 7k
A N1 (Kissler & Herbert, 2013)F1 P1 3 I (van Hooff
et al., 2008), Ui HATH 21 L A i B 5 AR ASANA :
IR AT EC o AR BT 58 2 A A TR A 45 3000 1
ERP M/r A2 IAE 200 ms Z i, P 2(E A
Y0 TN 3% & A TR TR) L3 8 Z )5 (Herbert et al.,
2008) 34, AN TR B B i AR DG A 5T & B iR
WA KB N170 5435 1 fLAH L (Rossion et al.,
2003), Jf HAZ &AM T, S4B R T H
KA N170 3418 (Yi et al., 2015; D. D. Zhang et al.,
2014), {HIE MR A 6P IR5  1) N170 5055
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RS BPGRKIT FE A TERCH X 5, 16
{HHE 250~350 ms Z[H] ) EPN Ji{{ 41 (early posterior
negativity) I+, %551 tb PRI E & T E AR EPN
I iE (Citron et al., 2013; Palazova et al., 2011), {HA
TFGEHE R 5 O OC P e K -85 T EPN &K
N, ARG LR T EPN %) (Bayer et al.,
2012) o {0 T 0 S B B #1745 50T B 22 R BT
LPC (late positive complex)isr I, HJ iE X1 245
ERSNIE I O S | e N N N PO R 2
ARG 410 T3 72 (Schupp et al., 2000), 41 Hinojosa
N (2010) R AR —1F CHEAE 55 & B, T
rpEdE], IEPEE GRS LPC RS P IR TR,
T 150 BH 7 28 30 3% hn T B H e R0 3 A T T R OR A
(Schacht & Sommer, 2009), 77 LEWFIE R 5 & BLIE
PR RN A7 1R A& ) LPC I IR A I 3 2% 57 (Herbert
et al., 2008; Hofmann et al., 2009; Kanske & Kotz,
2007), X UL AT LA T LPC 4 ok XA [R] B4 1
A EPS

IRTT UL, A g5 PR RS R T IR N T AN TR
FrBei) ERP BLAT, [HH T 354440 G H A X6 i) g 5+
1 ELA v SR B R vy B[] 3 B R A R L, T 800
() ERP 532332 P 2R 52, BREEge | 5L
AR 5548, S5 AR A B ] I 2 AR i (A i) Pk L 3]
WL AR 2 S AEF R T EE G REMN, R
TEAS ) S 55 i 5 v s 3000 T A A% 45 PR R0 7 45
TR BAR AR, (HEA IR, A5
LR AN FLRE « S R B IE 4L R T RE
A HILIPE(Schacht & Sommer, 2009) ., 8 iEAE M REWS
M7z T BN AL, R NRIEKF AR
R4k, LR NRE 2 R AL R,

Luo 5 A (2010)R HIXUE 55 P 2 51 #0052 31
Jux(rapid serial visual presentation, RSVP), #i+
T BRVE IR N T LR I Y I R AR R
W55 RSVP i, Bilxt— Z 51 J6 i i
WIS HAR RS AT R, 458 — HARRE(T1)
55 AN AR (T2) 5 BLAY A [l P& 7E 200 2 500
ms BF, X T1 A9 ERA T 2508055 T2 A9 TR0 IE i 2%,
X AL, B FR R 1 2 % G (attentional blink, AB)
(Raymond et al., 1992), Luo % A (2010)% i 1T = W
Jit 7 A ) RSVP 5, T fL A I Tad 22 i =
DB, BARR <Ry Be— 2 R AL FRAE A
P, RIA ARG L AL FLRIE S & T K
B N1 AT P, BB > AR 1K 45 T 1L H X )
IR LE AL, RIAIELE R L ERE S & T

K N170 FiTiIE #% 43 (vertex positive potential,
VPP), KAG7E B Bt = — 2 K5 4 TAS [ 40 1o
FLERAE, FRBUMAVE 5 240 P T AL PR )75
AR TR B N3 ORI P3 R, JE XSS AR, Luo
SN (201001253 T I FL R I T /% = o BEASE A,
i 5 38 3 i P BRI YR A3 BT B 43 S 2 O AT Ry 45 2R
5% (Zhang et al., 2013a, 2013b), #HF—L T
LRGN T = B i Bl 4% . Wi, D. D.
Zhang 55 N (2014)K HIXUE S5 RSVP i x0OUL 4¢3 1
250 25 1R 76 A R VR B T R P T sh A AR Ak i
TIN5 FL NI T2 =B B =, R T
I FL RS T =By BEFE Al . Yi A
(2015)[R)FER FIRUT 45 RSVP 50 % PRI 28 44 1l hn
T3E T =B B i v iy S WS B B 1 2 44 TR
TELE TR A5 N TAEARRE R R 25, B
“F RSN, R ATRENE 2 A A TR &%
B EARYE B, A g I 2R 4 R 2 B0ER R

TG, T2 44 0T 43 B 2 4 b
Bl 2 4417

O T HL A X 15 2 44 1) I TR s, L 40
Wi 58 3 i & B EL AP %V (concreteness  effect), HI
TEA R SEBAT 55 (R E, v sa, EHCATE %5 %)
AT BRG] Y T b it 42 ) 5 PR T UE A (Paivio,
1991), LI T HARVESON B ERP WF5E 2k B
TE M R 4 b, BRG] L 2 i kT R
N400 F1 N700 % lE(Barber et al.,, 2013; West &
Holcomb, 2000), LAKI#/NY LPC 3 iE(Kanske &
Kotz, 2007; LEHc%, Bk, 2012), 140 80 & 90
AEAR, PR 2 MR X B PR AR B TR, AL
T i % B2 (dual-coding  theory) FliE 5 A R M B i
(context-availability theory). X E i FRISIAN H
R m R LM, I A R EREE R R RGNS X
RS, MG T HREEOEHE LRSE, Wit
P AR I T AR (Paivio, 1986). HEBEA &1k
P IIA kg ELA A R S in) 58 R B0E R LR S, A
BRI FE SR AR B A IR 45 T 2 % %5 (Schwanenflugel
et al., 1992; Schwanenflugel et al., 1988), {HiXFiFf
PR AR A % I8 BE 5 AL & B & 515 B (e
B, Bl R

AR, BEE BT AR BIR A DL R B B 3
WAL R, B A SR AE 7 S e B
(Borghi et al., 2017), Barca % A (2002)2:4Rk 2 T 626
DNERFIF AR 13 DN ERRE, B,
Rk, BARMESE, 48R AEgalar i R &
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ELARPERLY . Kousta 6 A (2011)VEHE T L G Bl
K E T EAE R R E B A RE, DU H A 1]
IR AR (AN R B, A5 I, 76RO I & 81
“Hil 5 MRV (abstractness effect)”, EI#% AN T4
Jal e HAAGE . ERP Al fMRI (functional magnetic
resonance imaging) S 55 it & B [R] 947 SR R0
(Barber et al., 2013; Bonin et al., 2018; Vigliocco
etal., 2013). WFFEE A FESE 18I 00 R P s
ARG, BEAARE I TSR, g thE
iR 51545 B WIRG TE 2, M T B2 MBS
BOm A in TAE#E, Vigliocco 45 A (2013) A& FRAH %
FELARTR], il 5 1n) 7 /i 1A B2 T (rostral  anterior
cingulate cortex, rACC) I F{) 3 15 72 B B 55, rACC i
WO RIES SEE N T EZ R R, [FEHBATM
Xt 1400 220 SCELR] Y [ E S A v B, % i)
Ll LA T 7E 1 45 106 45 (B0 35 80 I 82 ) I 1) 3F- 5
W Skerry Fl Saxe (2015) UK W15 26 7 B gl J b
R, YRR, A LA S AR B B

Zg F Al W, 7£ D. D. Zhang 28 A (2014)%} 15 45 1E
FE N TR BT A E, Yi 55 AN (2015)BSRIFFY T
A EIVE T 15 28 4% 1 n T ek el gk R, (B2 %n %
JFE SN ELAR M X 25 24 Rl TR, R ik —2
58 35 T 45 TR E N 0 = B Bet Y, AHIF5E e B ERP
FAR, RAMAES RSVP o E B IR A R 4%
PR, NE EARPEXT & 45 2 10 m T R i s . 4R
PIE 4 — ki, R Fnse E FE A 2 32 2 [m] 52 e 15
25 RAF (Russell, 2003), AW 7% 76 5 BUIE 45 44 18] B
P MREREE, H AYTE T OISO BN 4 XS
AR TR SZ R, DA R ELAARPE 800 Rl G2 M 3500 7
RSVP {724 o ARG B A WF 5 FI B FEAl (Vi
etal., 2015; D. D. Zhang et al., 2014), ARUF5EER 5
(DFEA FR B UE PN, 24380 T B 22 15 46 30
AN BRI QBT B A6, fhi4
) PR B T 22 A 2 A R T R T 4 1 T i T
— BB,

2 ik
2.1 #ik

WS 2 (AN EARE . Bk | i) < 3
QRN 7P 8 3 1 NS o8 S 1 BN R R G D L AW
UGB, SCERRTE T G*Power B, R T AL
WA Effect size f = 0.25, 24 a = 0.05, FiHIhsCh
0.8 A AIrs BB 200 19 N, L i A 1247 55
24 AR EA (8 A TR, AFIRTEFE 18~30 %, F-H

RS 21.79 %(SD = 2.21) B WA I F, JoAEHE
PRI B A S, A R IE AR IR . SEER T
AT T IR AR PRI 8 2 51 W L@ ad, e ok
T S B0 R  B eO2 E T ik R SIS R TRl B
22 &t 5

SIS BT AR T IR EAA M (LA fl 5]
RN 580 QEMEIR . pdEaa] . ) A H
At YIRS RHL R 36 M1 44
AR 1), 12 MR LR % 2), 4 A5
(1111, 2222, 5555, 6666). a2 H1 >k 37 30720
I B4 TG T OB IR) (eI Rk ™), 78 S 56 H US| 7
KB, H YRR 5 e B, bk o g
PRI — ZR 3 1 ST B IR J5 25 55 7 A B0 HAR R

1 46 44 3k 1 DUE 1F B R S8 (CAWS) (F—
4 4, 2008), MR R RTRLAN ) SR IR T L, 16
WECHE VR T CIARDLEH )R] A 1] B ) () R
4, 1990), XTG4 A BRI PEE, ST AT
55 60 ZAERSRAA, VREYNfE B AR R S i 1
RS, SRITAUEEIN 5 ) 5 2 kRS 26 24 1) 251 7
5P 1 AMRERARE IS, 2 AR R, 3
SRR, 490K — IR EAR, 50 RRARH BAK,
HRHE P2 45 R e R ACTA] 18 AN (QEMEE], Ak
), IS 6 ), GE 18 ASCQEME, H:,
TP 6 ) XTHTEE A IR MR | AH . B
(S e N ST SN R e AT S = YT S 5N
R . R R, SERAHE T TR )
SroMHE T 2 (AR BLARGE . g i) x 3 (G -
PR L ke PR D) A R 25 A b
(analysis of variance, ANOVA), S - E 155 HY 2 x
3 TR, B ER BEF (2, 10) =
313.69, p<0.001], BCXfkugn st wos, EPEE . 4
P TR] RGP TR O A TR 2 TR 25 S 3, ps <
0.001; HARMEMR FZLR[F (1, 5) =2.97, p=0.15] %
RN FEARE —F A B [F (2, 10) = 0.48,
p= 0591 A g 3 . BRI 2 x 3 M &
B, BRI Rh Sn Z [ BRIy 22 S W, F
(1, 5) = 955.59, p < 0.001; ZHr B9 EZLNI[F (2, 10)
= 0.027, p = 0.94] KM F 2 A4 — 25 (8] 1) 38 B3
RM[F (2, 10) = 0.508, p = 0.531# A B3, HoAbiaiC
SRR BT RS, PTiE AL R AR R | R iR
SEH L B | BEIRE | AR
R FERYREE, ps> 011, LK H /S Fh 4
T MRS . A . BLARYE L B TR SRR Y
FHE SRR E2E LR 1,
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*1 BE@fAfmHmKANKREE. 8N, BEE. 7. £2ESH
—_— HL A1) eS|
1ETE(M = SD) (M + SD) HitEM + SD) IEMEM £ SD) rhdE(M = SD) (M + SD)

R i i 4.90 £ 0.45 4.56 +0.81 5.05+0.57 5.07 +£0.28 5.04 +0.81 5.36 +0.40
B 6.82 +0.38 5.21+0.50 2.70 +0.38 6.81+£0.18 536+ 0.31 2.99+0.28
I=RAN S 4.12+0.16 411 +0.41 4.19+0.15 2.56 £ 0.09 2.62+0.11 2.51+0.21
i) 2 1m 19.67 +£2.07 19.17 £3.92 18.33 £2.34 20.33 +3.83 18.83 £ 1.33 19.67 £ 3.93
B 10.67 +2.58 10.83 + 4.75 8.50 + 3.33 8.00 £2.19 8.67 +3.20 9.83 +2.93
A i 9.00 +2.97 8.33+4.97 9.83 +3.06 12.33 + 3.01 10.17 +2.32 9.83 +2.64
R (450 3.89 +0.52 3.54+0.71 3.96 +0.39 3.79 +0.59 423 +0.25 3.92+0.29
TR VD 7.80+1.18 5.90 £ 1.76 6.72 £2.01 7.48 +£1.27 7.71£1.90 5.47 +0.86
2 S HURE (R 6.85+2.63 7.53+1.22 6.31+1.50 6.79 + 1.55 7.14 £ 1.45 6.25 +0.88

J A R DL R TR AR 48 55, il B 2R S G, IEMEER 1, ke

Photoshop B4 FRAY, 142x74 15 E ) 22K 117 bmp
KB Ao I WO bR BERN 60 RFR /DT, B
TRARTE— AL H Y B D 1, OSUHR R 5 Id 7 e K3
90 cm (MM 2.4x4.5°),
23 XELEF

SEYOFR T R FHAUAT: 55 48 1] B RSVP i X5
REGURA BR A, R LA X 1 45 42 1) 0 TR R
fifi F E-prime 1.1 Zw il mipl, mARWAE 1 frs, B
WK, HARERAE T FEINLS 500 ms, 5
TS R P 400 ms, $RRHORTER T
B Je, — ZR 50 AR O A 2 B, B ) i
117 ms, HA g 12 AN 57 2 30 JE & SCRA 2
A BRSNS T1 SR IESE BB, BEHLH BLLE
FEA S DU s 5 N B B, R AR R T2 2
ESL IR 400, T2 HITE T1 5 895 =AM
H I (lag = 3, SOA = 351 ms), 6 F/K -4 il ity i 2K
BESARIR] . S34b, B TR PG 2 IR T2 §T5
30 T I 2 ) M FEL Y Bl 2 s e 1) T2 1) i e
JE, MILSIE R T2 B as BE AR SR L,
J W38 0k 2% S U AL B DA AR A 4lkE T2 15 & 19 ERP
I IE (Sergent et al., 2005), J7 5 Ml 5 FLEE R, 600
ms 25 Bt R AR B L AR 4 H B PR A ]k
AT BN Fe g o ) R — << 5] v ) 5 s A 0 2 1
B, AEGE L, kR 27, BRI O )

Fie 2, bkl 3, WA WAk 47, LT 55 WA i [a]
PR, 2R UL Al BEMERR (01227 . 10k @] 500 ms
SRR, AR HASE 9 4 block, % block
Hrid 2 80 MR, block [ BRIKE 2~3 4348,

24 REBHEFEMIZR. CESSH

SR A E Brain Products 2\ &) B4 i HEL 10 5%
A58, HEFR10-20 RS R 64 T FEHIE 1N
H (electroencephalogram, EEG)%(#E, LAZEMIFL 2 4E
NTELZ N . KT IR (HEOG) L B I & T A7
HIR 113 7N B A F0 2 B ) AR 1, 3 L HR H (VEOG) HY
B 1 7 7E ZE MR HE b AN A2 HRREE T o B A e AR A Sk B2
HIBHLARAFTE 5 kQ LAF, SRAESIAN 500 Hz, &M
738 4 0.01~100 Hz.

EEG #(#5 % Jf] Brain Vison Analyzer 2.0 #k {43}
TSI B . KeREBINELE EEG %L
PEHEAT 0.1~30 Hz A7 i@ IR, BLHS% N2
Y157 % Gratton Fl Coles (1989)F) J5 k55 IE R
A, DL T2 HEELRT 200 ms Z H BLS 1000 ms A
T4 B, il 200 ms AE A HEL, X5 BE i B

PEATIELALIE . A S BR A 15 SN J  i EE 2 -+ 80
WV N R R B, PR AR SR T A i R I B A T
BNF-Y, B S A RS IR
I 50 W a4 XA SR T2 5% 1) ERP
BRS T2 =BAMF N R ERP BB MBS 5 AL 3,

el
12 |

---ﬂ-

500 400 117 117 117 117 117 117 117 117

117 117 117 117 117 117 600

K1

> i [A] (ms)

IEf&:"l 2 f l§3
BB N4
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B St S AN ELURHER 1464 I TSR ERP B 11s

15 H o H 08 % 0 B 75 & 1Y ERP IEIE |

HEC A WA EBFFE(Yi et al., 2015; D. D.
Zhang et al., 2014), 2535kt P1, N170 F1
LPC =N by 1 4 44 1) i T 5 40 e 40 i Be
W N F8 R . BAARKRE, P1 4R (160~190 ms)BEHL
Pz, P3/4, POz, PO3/4 Ll & 43 #r; N170 &5
(230~280 ms)LHL P7/8, PO7/8 iz 5 43 #r; LPC K
43 (440~600 ms)iEHL Cz, C3/4, CPz, CP3/4, Pz, P3/4,
HLAR BT o R = AN o3 B Y i R A T — P 3R
ST 22508, AT I R AR ER(P1 I LPC =
FhAF: ZefEk. ddl . £i2BER; N170 BFpKF .
2Bk ATRER), NC RN (B | Hhgia), 16
I 28 QE MR . k) k),
25 1TAEESW

S0 R R W] BB [ A IR A, T AT A AR
P PN T OB, UG TEAff SR A T R R B R
T 22500, A B B R R A TRV B (R ] |
FGLin)), NCAE g QE IR R | o)

fdi ] SPSS 17.0 BKAFHATEAE 34T, p (ERH
Greenhouse Geisser %M IE, 11 i Eta 77 (eta-
squared, nﬁ)f’ﬁﬂﬂﬁi%%ﬂ@%ﬁ o

3 4

31 1THER

TEIERIRM + SD) b, Jaly B 5 325600 A
B3, F(1,23)=0.20, p= 0.66; I EEE 10
BN R, F(2,46) = 1.55,p=0.23; —FMHZ
ARV B, F (2, 46) = 4.38, p=0.035, 17 = 0.16,
] BASK N 25 SR (& 2), FE BARZ AT,
B 1 IE AR 3R(74.58 + 21.18%)f T 1E HEi 19 1E
T5(65.29 £ 22.29%, p = 0.033), Hitia(71.12 +
24.52 %) FNIEPE IR ] 22 A8 13 (p = 0.47), H:in
AP ) 22 5 AN .25 (p = 0.61); TEANR A1) 55 1F
T, IR IERI R (76.70 + 24.24 %) T ke

* *

1 IEHA
100y = ki
%0 = £ A
_ I * p<0.05
S 6ot
g
40
20

Hik4i7 il AT
P2 S TR] ki A EL A 4% 1 R R 4% 3R] B S0, E Al 5

[ 1F 7 % (62.46 + 18.89%, p = 0.032), iF ¥ id
(74.46 + 20.59%)F1rhPEin][E] 2 ih 2% 3 (p = 0.067),
AP TR I 1] [R] 25 5 AN 2 (p = 0.48).

32 ERP&ER

PL 43 o AR R0, RN 25 3L
M RO, AR 5 (Al 28 BN AN i 2 [Fs <
0.82, ps > 0.43],

N170 B 4. N170 B iFM + SE)iElC B R d: Y
TR B, F (1, 23) = 14.74, p=0.001, 0} = 0.39,
Fic X K 56 25 SR s, ELARTRN(-6.18 £ 0.43 pV) il
ZA)(-5.46 £ 0.44 uV)iE K T H KK N170 JiECL
Kl 3A/B). TANLE 25500 1Y £SR3, F (2, 46) =
6.60, p=0.004, nJ = 0.22 At XA H 45 5K BoR, Tk
(=5.89 + 0.45 uV, p = 0.029) A1 1417 (-6.06 +
0.43 pV, p = 0.004)3 Lt i #:18](=5.50 + 0.42 pV)ifk
KT R N170 PR, AH 410 A6 e ) 22 57
A (p=1.00) (LK 4A/B).

ANOVA Z55: 7, 2Pk 5 1ali BAARYE A () 28
AR R [F (1,23) =5.32, p=0.03,n; = 0.19]. &
AN Ay BT R, FEAE IR b, HRE (-6.38 +
0.52 pV) A4 (-5.39 + 0.54 pV)iEk T H KK
N170 P15 (p < 0.001) (LI 3A), ek b, HAk
1(=5.97 £ 0.44 V) ISR (-5.52 + 0.44 pV)[a] 2=
SRR E (P = 0.10) (WL 3B), PSRN IEHERL
W IR B9 AE TN BB [F (2, 46) = 9.27, p < 0.001,
np = 0.29], fRIELN AT R, fEA2BR b, IEME
1(=6.00 £ 0.55 pV, p = 0.002)f 7 1hiE(-6.29 +
0.55 uV, p < 0.001)¥ bt 16 (—=5.36 + 0.51 uV)ifs
KT HRA N170 P, 1E MR AP e ) 22 5 A8
BFE(p = 0.23) (WIE 4A), iRk EARE I WE M
Z5(ps > 0.21) (UL 4B).

LPC 4. LPC P (M + SE)ialiL Bt A
RV R, F (1,23)=24.74,p<0.001,n7 = 0.52,, B
A B 45 5 R, BRI (113 £ 0.14 pV) HeAi 4 A
(0.57 +£0.14 uV)ifs & 1 H KA LPC B IR(LE 3C).
T AE S B EROV S 3, F (2, 46) = 14.13, p <
0.001, g = 0.38, BXTAG 45 R WoR, 1IEPEE(1.05 +
0.14 pV, p = 0.001)F 1117 (0.97 + 0.13 pV, p =
0.003)34 b P 1) (0.53 + 0.15 pV)iFE & T 5 K
LPC R, B 2253 038 (p = 0.44) (JLE 4C).

ANOVA Z53 B 7R, a0 B Fial 1% 4654
Wil 22 BN B35, F (2, 46) = 3.39, p = 0.044,
np = 0.13, BB TR, 78 BARZ I &IE T,
EPET](1.22 £ 0.16 pV, p = 0.009)F1 7418 (1.33 +



116 TP - 954 %

----- P [ P8 o TEH

300

............ ﬁ ‘Iﬂfiﬁj

B 4 IEEE . TR G MRS & B N170 15053 (A, B)AI LPC W43 (C) I IE I/ X #i I - (D)

0.15 pV, p=0.004)} L rhP£1)(0.85 + 0.17 pV)ifE & 4 e
THERR LPC JiW, mimEmHEZR AR E@p =

0.26); TEMR A TALZMFT, IEMER(0.89 £ 0.16 uV) IR AL S RSVP J5x, B8 T AHBRTE
Fo A3 (0.60 + 0.14 pV, p= 0.0 AP PEIRI(0.21 £ FEWIEN, 0 B4 X 1F 48 2 38 s . 47
0.17 uV, p< 0.00 )i K T KM LPC WmE, itk NEREAM: HEEREARST, HH80 F R
) F rR PR TRNA & T R LPC PR (p = 0.011) (WL B —FP e m . ERP 258 & 8. R N170 5
’ 5). 5352 FIVIE 45 3800 ARl B A R, E M R A R
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440-600 ms
A - 2 pV

5 TR 26 3 B BRI A A% & 19 LPC I 9 S0P 2 (A, B) B I (C, D).

PEIR) 4 e Rl A TR N170 E, BAAR
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The influence of concreteness on emotional nouns valence processing: An ERP study

LUO Wenbo, QI Zhengyang

(Brain and Cognitive Neuroscience Research Center, Liaoning Normal University, Dalian 116029, China)

Abstract

Rapid responses to emotional words play a considerable role in human social communication. It has been
reported that individuals have an advantage to process emotional words in comparison with neutral words. While
it is crucial to distinguish between words that convey concrete concepts and abstract concepts in emotional
words processing, because many studies have found that concrete words (e.g., “desk™) are processed more
quickly and efficiently than abstract words (e.g., “truth”), which is termed as the concreteness effects. However,
much is known about the representation and processing of concrete concepts, our understanding of abstract
concepts is limited, and the way in which abstract concepts are represented has received a great deal of research
interest. Recent research has found an “abstractness effect”, that is, a processing advantage of abstract words
over concrete words, suggesting the role of affective information in the representation of abstract concepts.

In the present study, we distinguished emotional nouns into concrete concepts and abstract concepts to
explore potential differences in processing, as measured by event-related potentials. A dual-target RSVP task
was employed to explore the processing stages of concrete and abstract nouns in the limited attention context. A
total of 24 right-handed participants (8 males) aged from 18 to 30 years old took part in this study in exchange
for payment. Brain electrical activity was recorded by a 64-channel system composing of tin electrodes mounted
in an elastic cap according to the international 10-20 System. In addition to behavioral responses, P1, N170, and
LPC components were selected as indicators of early and late processing stages of emotional nouns.

The behavioral results showed that there was no concreteness effect or abstractness effect of emotional
nouns in the context of limited attentional resources, while it reflected a “negative bias” for emotion effect. ERP
results suggested N170 component was modulated by emotion valence and concreteness, that emotional nouns
elicited significantly larger N170 amplitude than neutral nouns, and concrete nouns elicited significantly larger
N170 amplitude than abstract nouns. Above two modulation patterns of N170 component were observed in the
left hemisphere, but not in the right hemisphere. LPC component was also modulated by emotion valence and
concreteness, that emotional nouns elicited significantly LPC amplitude than neutral nouns, while in contrast to
previous studies, concrete nouns elicited significantly larger LPC amplitude than abstract nouns, which might
reflect the attention resource allocation or the effect of emotional information on concreteness effect. Last but
not least, there was an interaction effect between concreteness and emotion valence, that positive, negative, and
neutral of abstract nouns could be distinguished by LPC amplitude respectively, while it could only differentiate
emotional concrete nouns from non-emotional nouns. The late stage of emotional noun processing was in
accordance with the abstractness effect.

Emotion valence and concreteness both modulate the ERP components in the early and late stages of noun
processing in the limited attention context. In the late processing stage, LPC amplitude distinguishing abstract
nouns with different valence, which indicates that abstract nouns had more emotional valence than concrete
nouns, and provides electrophysiological evidence for the view that abstract words contain more emotional
information.

Key words emotional nouns, concreteness, RSVP, event-related potential





