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1 55

2% [H] 5 5 2 i SRR 5 I SR B S A Rz ]
FHIE A9 B £6 0 25 (Trope & Liberman, 2010), 1 [ 3%
Z BN T2 48 WS B FRAE & & A= QIR i T
(Kim, 2012), 45CHGEREY], XA TES, 2
12 F #f-(Rogers, Kuiper, & Kirker, 1977), VAfEWFFTHE
W 25 (1] B 5 B8 A% 52 M > 4R X &7 SRS S8 i TA 3 T
(Kasai, Morotomi, Katayama, & Kumada, 2003; Valdés-
Conroy, Roman, Hinojosa, & Shorkey, 2012), A8A,
2% (] 5 B8 09 A R BB 75 52 ) 11 362 BRI — e S
T Wg? BP 3RS RO T A RIS A IR S Y ek
PR R 232 B 25 MBS 5 o 8 1 S 4f Hb [m] 2
XA, FRATE e T A ¢ A RS 5 bt
5. HAHT, EWNIMEETEST A2 A E X [
RSN THAT T ZWE. i, 1578570
M. HIESHEM T IE4 A (Kalenzaga & Jouhaud,
2018)E% 4N FH ¥ ZF (Grilli, Woolverton, Crawford, &
Glisky, 2018)FiCIZ &t b fib NS B8N 4f . i il

W I 3): 2018-10-23

G R & BUM Ee 8 AFIBE AR N2 7, MR A C Y
27 FIEE BEA N 1 44 -7 PN 45 i B2 5t (MPFC)
BB RAYEE (Tacikowski, Brechmann, & Nowicka,
2013), HIRS M HFA A N BB A AN 2 B0eE 1708
Z AR SMI A K2 J5(ALPFC) (Taylor et al.,
2009), flFEMFST M : Kong, Chen, Zhang 1 Kou
(2012)idE 3T TE A5 TR HIWT AT 55 3, ARSI LELE
ZHRMZNSIEL THRE LPC KIE, Fan 55
(2013)2kH Oddball JECAF5E &I, = HIRAH A
2 F (W H O 2 ) e 8 B FRAHIE 1 24 5 (a0
PSR A TP R TR P3 IR, mithAEA
AN 2 7 AR A RA W 2 7. BB o)
WRETHERE P3 PR, “I7ZEmE % 2wk k
) P3 R ME R, 5872 I S L2 S
P3 JFE (LS %F, 2017; Chen et al., 2011),
INGE ERBFFE AL, DAAE AR S B S
A 2 -0 A —BE A )R IT IR A B2 08 7 T B3R,
P — LIt HdEAIRS IR, a&RSn
THAWBES, I H 2SS RYt SR 50k
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880 L gt} 2 e FS51E
BSET, X AR R LA SO & W P3 B LPC 47 & Carter, 2018), WA W5 &M H IS AR

B IR B A o 1T P3 B LPC A A3 I e A
B ARSI T#2 % (Yuan, Yang, Meng, Yu, & Li, 2008;
Fields & Kuperberg, 2016), A i iF 57 45 S 15 B
FE 2 BE BB A% O 8 FR I BRI | BT 22 Y 1
BRI AT EORs A A T, iR 2
BT AR TR FE 4, AN — s 2 Y 2
PO T, HERZO ARSI R IE
B, 38 H AN T A (] ) $% fih (Kolb, 2015), 4
FH BA A2 N R 3708 N B3R 25 S A S R B G R,
SR BN T I [] 30 72 [R] BF 2 0 42 ik o {HL AR AIFE A
W s 1) R X 3 Fe 2 BRI LRy 2w B 7E T AR
PR R W58 LA, 5 2 4835 2 [R) B B anuf 52 e |5 3%
Z IR Ty EHEFIE . X W T AR AT 42 iy 1)
B PR, WX — AR R A B T — 2D
PONE e Y IMNPNAIY Y SIS i

MR, 25 ] R B AN [R) RE XS A Fe 2 BRI 17> 4k
ERER I, R m WA S A, BT AR {2
P B IO ik in TWe 7 IAEWFsE R 3, A B
AR ) B BB, SR R AT s O
LU, AuGh, ARER, 2017), LS REAR N A
(Wang & Yao, 2016). 7E—JHL5E2S (A1 AT 55,
BRI AL T35 25 (8] ) 4 Lo 2 (8] ) 1R S e iy
AL 8 F 41 14 3% BH (Valdés-Conroy et al., 2012), T
2% [v) P 5 b 27 4 ) B B RS & /Y P Bl NI Aliop
Y I iF B K (Kasai et al., 2003; Valdés-Conroy,
Sebastian, Hinojosa, Roman, & Santaniello, 2014;
Griffin, Miniussi, & Nobre, 2002), iX 4645 AR 4t 1
FFET A A R IR B A0 1 B PR (Abrams, Davoli,
Du, Iii, & Paull, 2008; Reed, Grubb, & Steele, 2006):
AT A ] B A5 0F T S 300 R B 8 4 3R B 2 i 1
RERCR IR S Sk 0 finas 44k .

L BRI, AL NS IR 2 P e, A R
Z: MR 2 (W) PR RS AR RE A UL i sk T =, RS2
FRE DT UR, A5 S AR B S ks 4n Ak in T
F O AT DA 1 %8 T IA RO T 3% B[] ] B B AR
SN IR SEN =N 85 & A ) VAL S s lineed 21} M DR E|
LS WML, BT A1 R . A bz =3 ] iR
B, JEas g § RS M T HRA AR, 4%
H, AWTEREEE S ORI — PR R X — 9
YR & A AR M TRy RS B B LAAEBF ST 45
S WA 5 T A KU TR PRI N s £ 252
S PR M 2, B R B A RN T (3
i, IR, SKIH, #/E, 2016; Liu, Forte, Sewell,

F S BEAE PLATNT o3 A9 S0 A R LT e 2%
225+ (Dainer-best, Trujillo, Schnyer, & Beevers, 2017;
Fan et al., 2016). AR 25 A2 AR &
S AR IA RN L, (HJE X B 32 B 64 52 e
AR AEAE I B, B, S e R A in Ty Pl
ANT BRI T S B PR EAFAE R 22 5, 1M
A2 S BRI R Handy, Grafton, Shroff, Ketay
1 Gazzaniga (2003)45 Hi, IR 254> 44 d T B g
B AR B R, AR ISR By 14 2%
A, H AR 2 S 2N A4 T A . Valdés-Conroy
E Q01T A IR, 525 [H] B B 45 R X R i A 7
HERIN T35 & 1 LPC I ik 25 K 38 2 h) B 5,
Y BRI B BT Y v A AR R L L e n T
T A A2 ) A [B) BRSO AT . 3T A [A] R AE 1Y R X
— TR AR TS AR B 3
RN TRy 38 s M R AR TE MR DI B, B, dE =S )R
BAMET ARSI T i zs M BB R 5k K
i) LPC 1 .

AHIF 5B A T 0 28 2% 375 00 Dt BT - T A
S AT PRSI AR AN () s TR BE S 4. SR T -
PINFES, IS5 BA m I ) o PR PE R ERPs
FARIAE AR RS, B, WT5E B ERPs £OR
gy o) Wy Beas [ BE B anfal s e 5 382 BUR AT
D) /I MBEUN i RO v limeg 1 iR S U ol N S e )
INTAF AR A PLLNT A M LPC L3 PA K
Ze A W RO R R AT 22 5 0 A, DA R T As ()
RS 0T H TR 2 B0 Tk 1 R A FH A% DA fl 2 B A
DL RSt E R AR R B B SRS, I A B B
O 1] ZH 8 TE AR PR A O DR SO e T 45 2R adiid b
B S ] FE S A as M FE R 450 T B RS Byl
1C LG — 20 Ry i 5 TR B % F 3K 2 B T 1 3
SR AR FHER AT B30 W A A B RS . B EEN
23 (] B B LA 40 s A 2 RN T RgIGR, AT
HU P J2 TR R 2 A TE H 3RS o Ty
25 (i) B g 1 5 00 DA R 3K — 1 R R0 & A 1 B B

M ELal, DR R 23 ) BE B 7E [ 3R S o T 2
TP FEAIL ]
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MR A ARSI AT A MR R SR kN . Ok A 474 5 ERPs RYIESE 881

SEEHEATR, LAk IS B AR S RN ] 1 S I N
[FIEFIFAT, LI5S AN IR . A5
B TR E RAEAR R S IE S RS,
2.2 SRERITFNEE

SR H Z(EE% i, ) % 2(72%,5@' HIk, fib
NP R BT, A A A — 2T
PUFpSCIR A gk, I . T, . BFSER
2] - E . B UTE 2 > [ Bt i) 4 1647 B8
FEZE, HYRF A E A AR, 7 A
BAPAES LG, X sE 1T oA [ BE pL 5 3
2 3] B B 5 Bak %) 1) 25 (1 H ] ) ] 25 5 i ok S 95
Y TR) 2 GRTIA] ) ] T s i S e i) B 7R 2 2T B Be i
A7 R UG FE A LA B A B B ) s iz BT R T A
INEICEE . DEAE, B T S8R AR b B U DU R SR AR AF,
AT —AFEE NS @SR RAE A 2HE R
i

2% [6) B RN . >R FHl Markman 1 Brendl (2005)
WF T P B JER AR S 15 S5 O0E 4 (B] B B A T HR A,
TR ™ A BT 4 3 RS A s ) R R (LI 1)
(Wang & Yao, 2016), LA 1 H Blockl 41 k], #1725
PR Al TR L kg Z M rg e e, i
o 1S R ST O VT 3 N B i 1 05—
FE R b 2 (A PR B i 25 IR B iAo D3 4h,
R T S R B AL P )R A% B L AR AT
HB B B R B R PR A, SEIRRA T
Block 1 1 Block 2 Xf Hifb A7 - (WLIEL 1), Gnbfi
LT Block 1 Hrf{afia] 2 A% 25 b 05 i I 2530,
B R OTAR TR B IL; Block 2 HPH [ElR 4 A% T B F 5
K& FRE RS, BT 7S IR B DU A B

AR S ASIREY . AR CEUEPR A
FAE A TAE S IRy, iU as () B S A s
I, A3z 3 &k {3 A5 e (Markman &

BLOCK 1

Brendl, 2005; Oakes & Onyper, 2017), K1, Sz
AXRS BRI A O WA T, WHEBRARE 5
me, At N 2 BRI 4 I A 18 24 7 (P A 52
SoHisE ).
2.3 #MRARERF
2.3.1  FRUEH R

I CERAR DU TR TR A iRl i 6 ) rhdke
B Wi 7 4 a4l 218 AS(Fban . R4t SER).
SR o3 2 )7 2802 AR S2 30 25 F T 4% 24 4, it
96 N(IHIA); 25 12 4> BAA A4 14 45 Hridl 96
Ao BCAETE: (DBREUE 26 AN AR R 2> FbE
BN, AT MEE NN RS FEES5 1 H
BRI IR — 8, RS SR E AU,
PRI 1M A % 3 3] 2 A T T o (K5 19 192 i)
L4 B AT 53 (1~5 2 40 BB R AR 2B % ) 1y 1]
2 R T (M) B T 00 96 4434 A B M, PR
1% 24.82 B YRZFAEMHATIVRE o LI (BRI
THVERL PRI T 43R AR R ) thR I, Q)M A%
JEHEIT 3 AR S A AR Rl R P, e O — 2]
FE R TH TR (4)%6F 35 BRI 3 2 1) 4 R B 220 2 B
Sy VUL, SR JE R A iR 2H 00 0 1) 20 43 2H S A T A0,
PRAE X DU 2H 1) 20 76 202K FE ROl 32 [ 3 0 o 2 25 %,
XoF DU TH iR) 2 R iR AL 647 07 22 00 7 R B SR B
[F(4, 380) = 0.37, p = 0.628]1FIi R [F(4, 187) = 0.76,
p=05511HTREER. S)/miliEs T 92 (16 %4
Bk, FIIERS 22.25 2 )F1 94 (18 £ %, FI4E
W 22.68 %) 44 KXo i) L UM A P AR A T T
B, BRI TR A R R [F(4, 364) =1.79,
p = 0.143)FIMe i [F(4, 372) = 1.25, p = 0.293]
T 2R BN ECRIbRE2E L3R 1,
232 LRIERF

222 B B o Wl BT AR R S T 3 b Al FE DR ER
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951 %

L

®1 ARSI
MBS LS Lieily G 7
M s M sD M SO M <
I 433 070 0.0022 0.0019 2.53 0.57 277 0.64
I 438 0.60 0.0020 0.0014 2.56 0.54 272 0.62
Pl 436 0.72 0.0019 0.0012 257 0.56 2.80 0.65
IEfl 432 0.74 0.0022 0.0018 2.55 0.60 279 0.65
HiiE 434 0.65 0.0025 0.0020 2.60 0.54 2.74 0.59

ZEA R = B, SUIR B 2 B B %5 240°0 80 em.,
KA E-prime 2.0 #7230, 2T E M,
FLRSCE AR WA 2 Fis : i SefE b s T 28—
ATER S+, BFE] R 800~1200 ms; SR 5 7E H [A] 4%
TREPLE IR A W R, 76 LA el T s 75
REHLRE B4, T2s RIEE B A A 1.8°, oS [H] i
BIOLAA N 3.6°0 ERBEECY A O s A 44T R EAE
Fortk R A T B, IBAE TN AR
Bber) R Ak < L7 8 MASIBRAE A4 T IRAE
R TSR S T I <R, A kv
0K TR 4 RN 44 S ElE ST IR A, F R O R s
I 2000 ms, SR AE S g AR v PR SEH
AT RN, IF HR D7 IR LA B 7% 3 B
FSLER

BRSO R A 1 A
Block 9% (481> Block 175 12 KIK), Blockl
F1 Block2 152 BT 7245 il [A] - 17, 1A 283k 3|
95%LA -, Wi A TE AL o 1A SCE A Block1 Fl
Block2 FP 4540 7 62 A~ ial 2H (48 4~ H T ANAIA & 2 R 1,

14 DFEA NS, S B0 70 i) S, AR
Pa LLAE A 3k = B8 n T A9 #F 5% (Symons & Johnson,
1997), Wil 2 8 3 R, it 372 Mk,

BRI AR, BHEE S RO 258
FIWT 20 T8 & ST REICIN . 9-2x3=) W45 H L AT AL
WSEABAE S . ERIERTHE TR S DS IRE 1
g1, SRS MBI AT O i 2 AR 55 i
Ik B el 2 AT FA DGR IH TRl ZH 23 192 ),
NN TES S B B R B 4% <D i, WA R i
CKOHE, FREETEROA P, WA 2P 3000 ms 1R
FEERIE K o

S AR P AT, 7RSS i AR I AR A NS
M, A = ()R T ARAMAS A, 15
FRER AR R (48 F W BAE L s AR 4 < 17 B, T
TkgFHREE L7 B, BT o8 4 m] LU T
N A OB 48 3 S I A 1) 44 -t B8 1E 1 50 AT
%o MAREAENS R, - HZR Y 1 Bk 4
NAFR 5, Pl 2 2 =it g, an
AR IE A AR 58 AT 55 B B S 2 BT A 3RS &
2 F o (2)FEHE NS F IR (23%)/N T A KA
WA 25 (T7%), D A4, &304 w4 1 B 1Y
YEM .
24 REBHIBIERSSH

5259 EEG 12 5% K H Neuroscan 4.4 fiXiHic sk &R
4t, 64 FHMMEIC SN, A MIZLRELAE R
S, Fz M Cz 2 rh i b 422 i, TRl i sk
SN R H, KO- HIR H T i A T R A

e FABTBE
y ‘%
\
w D‘% LA
ST HuE S
. \ y 5 SERE ¥
D‘%
L\
800~1200 ms \ HeBIH 5K 3000 ms
HEREI R 2000 ms
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MR A ARSI AT A MR R SR kN . Ok A 474 5 ERPs RYIESE 883

AMI 1.5 cm &b, T B AR L IC S FLAR R E T A2 AR HEE I
T 1om &b SREEAE 1000 Hz/ T, BEDH I E
4 0.01~100 Hz, HAHEMAHEEEE 5 kQRLIF .,
{57 Scan 4.4 Az R SR A2 00 i F 88 HE 44 T B 4 o B
(off-line analysis)Zb ¥, X 1c 5% 2] A9 5 4G v B, B A
B4 R XML 58 2 7%, HFBR IR 3l F0 UL PR 35 3l
EEG dlinysgm . Bl #47E (low pass). JoAH
i % ShEUT-IE I (zero phase shift Filtering) /b ¥, 3§
e IR L 24 dB/oct, 7E RBRIRHE | JEL IS
XTI IR TE+80 wV 31 il S0 40 A Ok s 19 S 50 B3 - 43
i #E (epoch)> 1000 ms, H: A iR ZH £ FLHT 200 ms
YEMFELE, R BLS 800 ms VE 4T i 72 o S B
L7 B71Y/= B0l LV v 3 N R/ s o v =9 1
A BRI AW T, B S (AR A DGR
B A PR NT FEEAERL T, BR 3 3R AH
SN 51 1) R i = - 2 U e o T
(Kalenzaga et al., 2015; Leshikar & Duarte, 2014),
Fir LA BCR I 43 P1(105~135 ms; POS, PO3, PO4,
PO6). N1 (150~180 ms; POS, PO3, PO4, PO6) (Sambo
& Forster, 2009; Valdés-Conroy et al., 2014)7F1#5 1t}
1ERLS> LPC (350~550 ms; FS, F3, Fl1, F2, F4, F6)
(Peng et al., 2017)HEAT ST M, 4B 84>k
SPSS 19.0 Xt AT BRIE A ise i £ 8500 M52 HAT
i) P 2% Greenhouse-Geisser IEHEFTHZIE o

3 HdEotr 545 R

1 2wl B REA TR, Za 15
WA BR, B TA7 8 ERPs Giitar#r i ik
27 N8 B HE), FHIFIE 2520 %

3.1 ITABES

22 ) By B DU A S5 N S IE A R 7E 98% LA
I, BOAEZE ST . SR =P iEZE LIS 2]
B B I o BT, S R 5 o SR Y 2.10%. 2
> RN B B AT s i i R e T L3k 2,

x2 FIMBANERERMESEITN =27)

- 222 BE RT (ms)  IEHI A RT (ms)  IE#HFAN

M D M D M D
I’ 707.50 164.61 788.85 121.69 1622  5.08
L 72542 167.38  785.08  140.79  14.63  4.70
Atk 745.09  162.02 788.70 17526  13.48  4.70
Ll 769.65  168.27  790.05 13595 14.67  4.96

Kb 2 S By B RN Bsf e AT 2(BE S« 3T, ) x 2(Z
. A3, O EZN G T 2Z00 A, B

[F(1, 26) = 15.66, p = 0.001, 03 = 0.38]F1Z BE[F(1,
26) = 46.28, p < 0.001, 3 = 0.64]f% F RN ¥ 8 2,
VT 55 18] 5 B 454 F /Y B 0L B (726.30 ms) i 25 kT
TG 25 [A] B 25 (747.54 ms), H &S BT KON

(716.46 ms) i F R F A S (757.37 ms); BB A
S HEAEA R, F(1, 26) = 0.88, p=0.360,

P IER AR N I HEAT 2(BEES . 3T, Jg) x 2(S M.
A3, ) E S &7 200 A3, B mZ
B =20 LA K38 BAE AN 835 (Fs < 0.05, ps >
0.84)

XIEFRABCR T 20058 . T, i) x 2(
B AR, M) I T 22T R, BRI
FHIARE, F(1,26)=0.15, p=0.704; S F
RN B35, F(1, 26) = 7.44, p= 0.011, 03 = 0.22, K
A RS AT FAER (1543 M) 2 Tl
AZ(14.08 1), B MIS RN BEAEH B, FQ,
26) =10.13, p=0.004, n3 = 0.28, fj AU SMT % B,
7S AR B A5 T A RS BIIEIZ i Si(16.22 1)
T as (Al B (14.63 1), F(1, 26) = 5.81, p=
0.023, np = 0.18; JEIT%s [P B 45 F A A S BRI
TG TC B & 25, F(1,26) =2.77, p=0.108,

3.2 ERPs HIFESH
3.2.1 P1(105~135 ms)

XTP1 VAR I A i AT 2(BE R . i, ) x
20 AR, M) < 200X 22, AR A
Jr o 2B, #E PL VMR L, BEES | S ORI X
1 RO LA K BT A 58 BARE A 3 (Fs < 1.54,
ps > 0.22)7E P1 SR I, BRI ER0N 2k B3, F(,
26)=3.89, p=0.059, s = 0.13, HAREB . JL2siE]
FEES AR T B & PLUEIR(1.33 pV)i &R FIiEss
6] FF 25.(0.83 wV) (8 3A, 3B). Z: HRFNK X 1 34500
VI M WA BAE AN B35 (Fs < 1.94, ps > 0.17),
3.2.2 N1 (150~180 ms)

XTNT BRI R T 2(BE RS . 3, ) x
2EH: A, M) < 206X 78, )Ry E I &
Tr 25 2B, 7E N1 BYWRIN L, BE 2 9 =500
B3, F(1,26) = 10.44, p=0.003, 03 = 0.29, HikE
A < 7 ()R B 25 5 A 1 N1 IR IT(166.62 ms)
B35 T 23 A B B (169.54 ms); 2 BR AN X 19 3=
BN LA S A A AR A 2 (Fs < 1.23, ps >
0.27). 7E N1 Ui L, FEE0) ERON N4 EE, F(,
26)=4.11,p=10.053,n5 = 0.14, EAREI N, s
(B BE B 45 A AR N1 MR (-5.00 pV) i & KF
VLA ] B (—4.39 uV) (& 3A, 3B); 2 HRFIG X 1Y
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FAEN LA K BT AT i 28 AR AN 1 35 (Fs < 1.95, ps
>0.17),
3.2.3 LPC (350~550 ms)

%P LPC WP IRAEAT 258 . 3T, i) x 2(B 1.
HIK, ) < 20X : 72, £3)AE M 22087
KRPL, FEESHY ROV W2, F(1, 26) = 8.32, p=0.008,
ns = 024, BARERBN . MR &H TiAELEN
LPC JME(2.75 pV) iR Fimas M (1.85 pV)
(%1 3C, 3D); Z MRy &0 3, F(1, 26) = 19.14, p
<0.001,n, =042, BRI N ARSEEM T
Y LPC MR (2.75 pV) i & K T A SR (1.85 pV)
(K 3C, 3D); MBI EERARE, FA,
26) = 1.34, p = 0.258; AT RIHERN, x2S (AIEE RS
AT B IS AU S BN TR L 2 (9] B B
ZMETFIHER T HE KM LPC I IHGELTR: 3.36 pv > it
F: 2,14 pv; fth: 2.14 pv > gl 1.56 pv) (#
3C, 3D). i XA RO W3, F(1, 26) = 1431, p =
0.001, 3 =0.36, EARFI N A AKX %% K LPC
BRQ2.73 pV)WE K TZAMEIX(1.87 pv) (Kl 3C,
3D, Kl 4); FEESFIMGIX . 2 BRI X LA R R 25 Fn 2
RN G DX 1Y 28 BAE TN 3 (Fs < 1.35, ps >
0.25). Zf LA, TS [ B 451 T RS A
NS BN TR A 23 (B BE 88 25 N A B B i A
45 DX I8TE T 3% - 3.87 pV > mFk: 2.55 pv; A
2.53 uV > jfth: 1.98 uVv) (E 3D, K 4),

4 THE

4.1 =ZEESXEEIARM IS0

ABFTE R 5 2 — A AT 455 S A DG
MHARFZEZE T A REEM AT B IR S I T AR
o G5 ER, TR PO N1 A4 Y I R A AR
A2 B F2 800 A 3 . AR 2 T A A A,
PR B BN AW SR BRI T,
R B PR B B2 e (ZEAL 4§, 2016; Liu et al.,
2018), TEABIFE AN ] 2 BRI AL 4 7 1) ) 2L s 1k
BEAR—F, S ECPT R NT S 04 i R v AR
ToE S MR, BB K0P 3 4 4y
i, AR R IAE PL AT N1 B R LA & N1 B%
STV AR I R B 00 34 W AR PR B, i
25 (A1 BE B 45T 05 1) TR W ) R T s A R S
TGS W IGIE T T S ) B 0 % 00 1 B B8 (Abrams
et al., 2008)F1“ff; et A %4 i (Spence & Parise,
2010), RV 2 [a] #5250 5 i Re 0% 00 5 B 2 Mgl

TE N1 JEIE L, Jm2s [ BE S 450 5 & DRI
Wl R T s AR e, X5 Pl 45 R A . i&4S
FRRUEI] P1AINT B3 AR AR 5 50 3 i % DA O,
B =35 7257 B B9 > il 43 (Slagter, Prinssen, Reteig,
& Mazaheri, 2016)., WRYELITEBTE, AT 20T
A AT 55 1680 PRI, XoF 32 2 98 A0 %) 5 R A0 8 R (2 S
W, B, 2E0E, XA, XEK, 2015), 10 N1 s

BV1 po3 1 wv
A sof DK N B 5ol
1
25+ 254
P‘E"- -0 | | | | | 9N
300 10091005, 7ioo' %, 400 ' 500 ' 600 79@808" ms =555 100
251 AN P1 {\’ P '_,-"" 254
501 50+
uv uv
C _125 I F3 D *125 T F4
-10.0 -10.0 +
7.5 751+
-5.0 5.0+
2.5 - 254 LPC
200 =100 0-T00~ 2 YRS 200 100 0 T
251 ) IS
50+ / 5.0 -
754 7.5 4
10.0 10.0 -
125 1 - 12,5
—\R -==-mR — Ff

K3 PURPSEEZ4F T B9 ERPs s F AT &
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R pIIPE2Y

P1: 105~135 ms

N1: 150~180 ms

LPC: 350~550 ms -
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Enhancement effect of near spatial distance on self-referential processing:
Evidence from behavioral and ERPs studies
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Abstract

Self-reference can improve the memorization of stimulated information, and this is a phenomenon called
the self-referential effect. Previous studies from the perspective of social distance (such as parents, friends, and
strangers) show that the speed of processing or classifying stimulus and memory performance under
self-reference significantly outperform the cases under other-reference. Other than social distance, another
concept greatly influences individual cognition and behavior: spatial distance. However, research from the
perspective of spatial distance is scant. To broaden the perspectives on the self-referential effect, we constructed
different distance conditions through a 2D corridor and investigated how spatial distance affects self-referential
processing through a learning-recognition paradigm and event-related potential techniques. Neutral nouns were
used as the experimental materials.

We designed a 2 (reference: self, other) X2 (distance: far, near) within groups design and added a stranger
reference as the alert group. The corridor has three grids: the upper, middle, and lower grids. In the learning
stage, the neutral noun was randomly presented in the middle grid while the name was also shown randomly in
the upper or lower grid. Two levels of the distance variable were measured by the distance between the middle

and the upper or lower grids. Participants were required to press the up arrow “1” when name (except stranger’s

name) appeared in the upper grid, and press the down arrow “|” when name (except stranger’s name) appeared

below. If a stranger’s name appeared in any grid, the participants had to press “f”. And try to associate the words
with the names in mind during experiment. After a simple calculation of the interference task, a surprise
recognition test was conducted. The response time, accuracy rate and EEG data of the participants were recorded
during the experiment.

The results showed that the response time under self-reference was significantly shorter than that under
other-reference, and the response time of near-distance was significantly shorter than far-distance. The main
effects of distance on the amplitude of P1 and N1 components and the latency of N1 component were significant,
whereas the main effects of reference on those aspects were not significant. Self-referential and other-referential
processing in near-distance induced larger LPC amplitude and right frontal activation relative to the far-distance
alternative. In the recognition stage, memory performance in self-reference was significantly better than that in
other-reference, and such performance under the near-distance condition was significantly better than that under
the far-distance situation. However, memory performances under other-reference with the far- and near-distance
conditions were not significant.

This study broadens our understanding of self-referential processing from the perspective of spatial
distance. Compared with the far-distance condition, the near-distance counterpart enhances self-referential
processing; thus, when individuals process the self-reference information in the near-distance, greater LPC
amplitude and right frontal activation as well as better memory performance is achieved. This study provides
implications for future exploration of the self-referential effect from the perspective of spatial distance.

Key words self-referential processing; spatial distance; enhancement effect





