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SES Bs42

1 55

N2 5 B AR AT 1 1E S S, Digs
SR EEHI4T M (Bar, 2007, 2009), #AT, AZEIFAZE
KRATNT K, AT AW 2 1 i 28 g
PEAT 28 20 SR B TN GE 7 o T DA B A AN [m] F 0 17 45
THIC R B XEZ, BT, BFEE NI T i
e PR m SRR R B — [ AR
FEAMEFE T, FRATHE R ki fL e AR R T AN [m] T i
BT e iZ R

— e, QRAE 2R ) s R AT DUOAR A
ST FOf 2 2 ORHEA T T, A AT DAARAS A
it 2 % Bl (Craik & Tulving, 1975; Kutas, 1993;
Schulman, 1974; Silcox et al., 2023), %141, Schulman
(1974)i b N ER AT, BF5E 1 A] F000 FAS A 5
W H BICIZ R MEE 2 5828 T RF5 Ul
BN, “is a corkscrew an opener (FFIEIf#Y
ST LA )2 FUANAF & TOH ) F A4 (B, “is

Wik H 91 2025-02-25
* R H R R R A R B H (31671127),

a corkscrew a scholar (JF AN 2275 1D)?7), 45

KW, 56BN HICICRIELY . Z)5,
Silcox 2 A (2023)id i # I AT SCHEES, BT
T HUY Y ERP #545(H) N400, DeLong et al., 2005;
Federmeier et al., 2007; Kutas & Hillyard, 1984)fliC.
TCRMZ B R R MEHEEET G B TMS
(transcranial magnetic stimulation) i3 T ZEfll T~ %5
Mz JZ (left inferior frontal cortex, fAj#f% LIFC), X
25 1A L 45 1% FPuC (Bonhage et al., 2015; Giglio
et al.,, 2022; Menenti et al., 2011; Silbert et al.,
2014) Ji Ak, ABATHIE T A 00T A B 2 (right
inferior frontal cortex, fajFK RIFC)/E A XTHE4&1F .
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AL ZEAF T BYICIC R I T BER] TARMAKSE, (32
i LR AR R )2 A2 SR BT W s TR — B
o X e R IR B2 B RNTE SCIE B ¥ s xhicde = A4
i, SR, HETEATE R X P R 2l il 4
ML I R B

73— LT R, ARG TN 2 I AR IE
122 BT I (Frank et al., 2020; Kafkas & Montaldi,
2015; Rajaram, 1998; Nyberg, 2005), 4/, Rajaram
(1998) & BH, “bank (FRAT)’AbTEARSFA F 1417
B ncriver (AT, B RICIZR I ELF T40
TEATE T 1 5% (A0 “money (4:%8)”). Kuperberg
NQ003) I, SHEIE M, “eggs (W) 1E
“For breakfast the eggs would only eat toast and jam
(X 2 0 LA g 8 T A R R 5 ) S 5 TR Y
P600. VEF AN, XTI RES I T Mg Ak B 54 10T E i
TS TR B804 . 5 Kuperberg 46 A (2003)11)
WA R MR, Schotter % A (2023) kK B, 5454 Tl
I AHLE, SRR TEIER LPC, iXFEW,
BEF ALY T B R SS J8 Sei H AR ia] 1 SO 5 3
BSCE P, B, XEERIT R, ST fs
FALL, S EOR RTINS HTE N400 2 J52xifs
RHIER ERP 163, X/ T 2580 T #
AT, sk, YE#& (Kuperberg et al., 2003; Schotter et
al., 2023)JF-RWF5E P600 FCAZRILZ MY KR o

AHEFE B TE HABO [F] B FE B2 T 1 iC 12 R,
R s F A A R P 22 . FEARIE ST, FRATT
T o 20 S A SRR B X PO AT ER A . BRI
AT E T =AM - 225 (category) P T T iR
B (semantic distance) (Al FR“C+S+7). JEHNIM T 15
SCBEES (AR “C—S+) A S AR v SCIE B (18]
FRUC—S=")o TE CHSHAMET, TRIRAF-E 25 L) HL
WU BRI (B, A Wk, WD RIETH
R, 253 0] LA R B B 30y B pr i (7
K)o TE C—S+EMET, Xl i s 2 i H W 1E SCRE
BRIE(IME A 8), EXFIEET, 8RR HR
WA g TiZ 20, (HE X Z [ A iE R AR, 78
C—S=2AF T, dalx ik Sz 280 HL ) HL i SCRE B AR iz
(INFH: BrB) . A58 5 Z A7 5 (Federmeier et
al., 2010; Ryskin et al., 2020; Silcox et al., 2023)7E 4

VB AR IX A SY (Kuperberg et al., 2003; Schotter et al., 2023)
B VE 2 %8 S 300 H 175 & B E A e T sl i 4 R ], R AT O
N400 M F2 2 )5 TR § ERP W3h. fEFWHEIA N, P
(P600 F1 LPC)R Bt T 2 5 F e A6 3% 5H KW %% % 58 1t 5 A7
BEAEMT., Hik, A, AT ENSFRHN P600,

P E b AR BARMIE, 76 Silcox A
(2023 Bt gE Hh, 15 SCE SO “flower (1£)”, = Tl
FAFT I H AR & “rose (BUER)”, (RFUMA7F T HY
H Frial /& “poppy (A3)”, A—2&M T 1Y Hbrina
JE“opera (KN, Silcox %5 A (2023)HF 5T H i il 1)
ZM SRR E CHS+AMHML, A—E&MS
C—S—25 AL, MRS S C-S+AM A2
5o TEARTUY 2514 T (Silcox et al., 2023), H R (2
)BT AL, [HHMAIVERALED C+S-). Hh)ifi,
EHEMIE BRI, SR, fEARIEMN
C-S+&AFT, BB A RK R, BIEHE LR
B SR A M,

A FEXAE BT H A0 2 78 ™ b 42 1 28 501 il
W SCHE S I LR s WU XS I i sg . Bk
Vi, DITERORFITE I o = o gy | ikl
IR —% (Federmeier et al., 2010; Ryskin et al.,
2020; Silcox et al., 2023), L& T AFFHIFRE T
) Gt 22 RN IZ R I . FRATTIA A A~ R 28 A Tl
W52 W A2 0 S R R B T O BEAE FH —— 2 D
R, BRI, DRI A BLE N400 4
BN AT LA = A J7 TR MR o — 2 28 L AR M 1Y
MR REAR, 18 S B R ARG, — S22 B
T SCHE B PR A 5 o X (A5 B U X e 2 i 5
M) s G 325 A A 28 30 R SRR 2 A R AL R o AT
ST, WX CH+S+HFI C—S+EMFER A, &AL
FEFS 18 SCHE 5 A5 B0 T 0 98 8 503 C 2 B 5
G C—S+H C—-S—4c - Z MMy F A, FATTnT DAFE
il 28 591 %) [R] s AfF 9 0 SCHE B X e R i XA Bl
T W TOUHA A AN 7] 7 T8 X S22 B 5

ET AR, AR E: ()7 C+S+.
C—S+H C—S—41FF, N400 (PR IK AR 1, X
JERNTE C+S+, C—S+F1 C—S—414 F H brial gy nf
TR PEAR R T B, i N400 2 Al F o 193545 . (2)
TE C—S—25FF, P600 AU M Az 1 o X J& R i% 4%
PF TR (TR AR A 2RO B0, I ELvE IR B e,
BAMEE R N TR MR uEE, AT
BLES 2 2 AE R AR e A T i Ah 78 . Mlds 2 2 2 X
O3 AR S5 T ph 2 FRAE 9 A 247 % (Haxby et al.,
2001, B H—F BRI Zhor 2 as, RIS TR
ARG EFEFTINL (Treder, 2020). %341, FATiE
17T BFENZ A5 B o B 092 Ab 2 F8 78— B 2 557
VIR N =¥ (TR S 7 Pl e b WS s 4 = ]
DLW 58 AS ) 25 14 R #h & R AE 19 £ 5 1 (King &
Dehaene, 2014),
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2 SEES 1 ZRGIRTE SRR B R Y T
XTI H A B 2

21 FHix
211 B5%&

R4 Elmer %5 A (2022) 5 5 v &4 B &t (n =
0.114) AT AT R, 22 ANHEA R LILL 95% %8
T 77 (o = 0.05)8F 78 HUHXHICIZ B 5 . 5256 1
FHEE T 28 ZAFRATE 18~25 % 2 Bl AUE AR A Ffist
TAECPFER 22 %, 45 18 AR 10 4 51,
TFEDUE) . ABFFEHAS T OPRFIE 1 B B 25 it
e, ZHEIELRAEE THBRED, I8 TS
S, i S 5 5B A RTF, IR L
FIEIES, TR . AR 2 90 204
212 SKIEME

2 ) W B 04 52 56 14 ) i 1 A 1) 6 4 R (1) 4n
ORE: FECEE: VW) (B 4, 2012), B
TR A S AR AR TR R, N, <Em AR
J& T KA, U KRB THKH KR FENE
MR TR L5, 8RS 5E R LW T
e IR Z A R o TR 1 AR 2 22 fA)iX
FhoG R —SAE R C+S+451%

AN, AR FE C—S+HI C—S—MFh 14,
£ C-S+H&RAMFT, ATEE T KR FEFKH:
BAEME R LM R AR AR T, BB AN E TR
e, (HENTE CHEREMRIT, £ C-S—&M4F, &
IR T KR FREFE.: B ERTLRME
FEMAAET, “BrBOANE TR H >, JFHMEZE
A SRR B AR IE

A B 5 A ) 5256 A kL 1 5 B P44 I £
TEER TR . ARG 12 ZASINIER SR Y
S 55X LM R TIESy o AT AT 2320 | i
SCHR B R SGR A = A RO S MR A T RS o AT
VRS 5 H NG — DAL KERE 8
THI—E(1: SERAREZ; 9. 5E2Z). Al
B e, CHS+HAME T S A R4 1Y
& T 7.0, 1 C—S+HI C—S—414F M523 b4 RT3
LT 3.00 55 XA N IRE SR & 3647 T 1F
4% M (C+S+) = 8.10, SE = 0.13; M (C-S+) = 7.87,
SE =0.16; M (C—S—) = 1.23, SE = 0.03, &5 £,
CHS+HI C—S+4 M F i SIS 1 0 B0 AT ik 22 5%,
t(11) = 2.31, p = 0.123, HEREFEH T C-S—%&KMF
(C+S+ vs C—S—: t(11) = 51.80, p < 0.001, Cohen’s d
= 14.95; C—S+ vs C—S—: t(11) = 42.36, p < 0.001,

Cohen’s d = 12.23), & 5F X RN 10)15 1 A P E
T TV, ARZG T HRABEEA B EZER, FQ,
22) =093, p=0.411, Xkt T AFFKOF T LKA
REARME 22 SO B Rg . B2, FFAER
R — A7 336 XF (RN T 112 %, AauffizE
> B B 7y b (R 09 1) %)
213 XWiRE

S 5E b, B R 5 RN 50 i
AN . TR ER O — AR B, B
R ik . HUBNBEREIE 252 53 100 JEK . SEgR iy
FTA R R AT 5 LA AR, SRS
2 2] B B A0 56 B Bt A

TE22 S BB, 3y 2 B0y 203 B 45 A
(2012)MyHF5E . FEIER LI ZHT, S 5H 5 7%
T —"1%k>) Block DIAK LI FE . %k~ Block 5
IEASE E M. B, B de s — Ak
A (1400~1600 ms), B4, WX 1 (54, <K
B FHE? 6.8° x 1392 1000 ms. AR5, 58 shid
(EXF 2 WS —Aim], anesd B ;3010 x 1.3°)8 8
1500 ms. )i, HAMAGEAX 2 M8 AN, b
K7 2.6° x 1.3 3 2000 ms., AHAR W 435 =22 [6]
i —~ 300~500 ms (1 jitter P& T . 24 H Fxia) &2 BT,
2 5 5 T BB A R Y H T SR RO AT TR
PEATE A <A RARIN R Bhria))E T8 shial, i
15 ARARCH BEREIASE T shid), EFE 2 [0
MiE IR AR, 3527 WRIRINH B AR AN 8
TR, Jf AW Z R A iE IR SR, 15 %
3%, AT AR R R B 5 3 (A TP, R TR 4
TR AL B, S T R s B RO Ak
RN, RS2, 41242 Block 761 4A FZh AR AT
PRI AE LR 0R, X RO 6 1E 2
srtih. 58 —LTHETEM 6 1 3 B
Block, %4~ Block f1ff 8 4~ C+S+HK¥K . 8 4~ C—S+
KA 8 A4~ C—-S—ikIK . & 5 5 U £ %= > Block
Ja FEAT A2 I R (UL 1A).

TEM BB B, 2538 15 5858 — D FNE 5L 5
SEAMIEAY %> Block IAKSLIR e . 1o, B
ot et B — A e R (900~1300 ms). P,

POAT HAEXARERFF -8, RFIENBISEHT SE 3
e BRI LA AR . FEIESIE N, X LR TE X 2
S — ARt 2 8 AU, iR S S IE R AR
SIS
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(A) ER1-#E KB

300~500 ms

2000 ms

300~500 ms

2000 ms

S8 1- PR BB

900~1300 ms

2000 ms

900~1300 ms

900~1300 ms

2000 ms

SEE2-PUE B

900~1300 ms
2000 ms

900~1300 ms

(%2 1%
E#; f‘ &‘5%

2000 ms

Tk B

K1 EXSRARERRE (A)SEE 12> Mg Br B A W RE R . (B)SE5: 2 = >0 AN 6 B BEAY IR AR 1]

=% 2] By B B b i) (1H 18] 3 2% 2T By BEA H B i)
Chria) i IRAE SR Rerh e, S 5T 6 mitFaxt R
PO TR R TR (1 5 Be2Eat; 2 TRglR 2R
3: FHIBAFRT; 40 FEW2ER; 5. nTRESAad; 6:
EFERD) . “HE” CIIRE” RN FRRS HEXMAC
FIWT Y E AR O AN R EE BT IHIRE DL 12 1 ) E
BEALEE B, % HIF AR S 5 5 Z R TV
Z25#F 5T 6 4> 3 474011 Block, #:1> Block
i 24 AN HIAA 24 A4 ROLE 1A) 55 14
55 Block ¥ IHIR £ #BK A 55 1 4~%4 2] Block, 2 2
N5 Block HP Y TH TR 4258k H % 2 4~2% ] Block,
PLIE2EHE
21.4 RREBIZRFSH

A 5L 56 R ] Neuroscan 23 &) 42 7= 1) ESI-64 SN
HiC 3 RS0 sE MY EEG, LA IE R [ B 10-20
PR AL RGN Ag/AgCl HLFLME o BiCH R 4 )
ZEMFLGE AL Al S 2 % ra Ak, A M FL A F b Ry il
SEHLME, MBS LR R S BT IR SR FH U L 2 1 S K (B
2%, ARIE LT 2 ANERiEi7E iR e
(VEOG)Jic 5%, WifANR ALy 2 A H i F7K
IR (HEOG) i sk, #EMi il 37 T° Fpz il Fz Z
B i HLAS 5 BRI 500 Hz, ids% EEG A

TS AL 5 3k B Z a1 F B /N 5 kQ.

FATE HIET Matlab Y eeglab (Delorme &
Makeig, 2004)%} EEG #liitf7 Wisb®e, 5k, X
EEG #8347 0.1 Hz % 40 Hz A @ I8 %, AR5 1H
A AR EEESHITE S @ s s o
HrACA)R I 5 Bz IR Fn K- IR BE A5G iy i o1, x4k
BN T AR, DL HbRiE R IUET 200 ms (fF 7 2
2RI BLET 1000 ms #4753 B, MR A7EAE— B Z A
HAR LR IR 75 wV BRI BE, BRAMET
A RO GERD) 00 : CHS+AEF T 43.5
(25~48), C—S+4& T 43.0 (25~48), C-S—%M4T
43.2 (21~48),

ERP 5-#7: M4 DAERAFSEFIXT S ERP KB
AIREE, FRATIERE T 3 /A [H) % %= 2] B Be i) EEG
BAE AT GG . (1)31H54 300~500 ms A ERP 3
W B~ 4B LA FRAS N400 %535 (2)1153 500~700 ms
PN ERP UM 1) °F- YME DL RAS ] P600 53 (3)it
. 700~1000 ms PN ERP I i A4 -2 {8 LA SR A5 5 101
P600 .53 . 43 A X (F1 ., Fz, F2), 9t [X(C1 .
Cz. C2YMITRIX (P1. Pz, P2)MLM AU F2MH, LGRS
AR AN X Y ERP B3 B, THIX () N400 43/
Pl. Pz Fll P2 = HIHLAE 300~500 ms PN I 0 () SF
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YE . TEFTA a0, YEER A TT A BB AR,
K Greenhouse-Geisser T IE; /G KK s
TAT BRALONE 43 B 3d 2o B RE A t R g itk AT, WA EE
He#eHt, Sk Bonferroni {474 1E .

EEG f### . fiH13ET Matlab ) MVPA-light
T HAfi(Treder, 2020)%) EEG £Ha7E47 fifttt 7347 o
LDA (Linear Discriminant Analysis)F T [X 43/ [A]
AT BEG £ds . AT &l fildb ¥4 EEG
YR AT M o M, X SO RO N A R AR H AR
(VEOG fll HEOG)FIZH Hifl (M1, M2). fEIEZ S
Mrz i, i, ATH EEG 8 R 2
250 Hzo APRUEATE &0 T i 8o 55, Bk i
1523 B #i ok FH B AL AE 1 7 2O AU B FRATie
¥ EEG £ 854460 z 734k, DI s i R AAR
EME. N TREEMRLL, ATV 5 A XkCF
HF AR, HERAAIREUNT 5. 78 EEG fifhs
R, FRATE AR 3 Ay, Hh
BAE TN, F R8s TR, E5
X b 8 3 Uk, PRI B — P A Bk A A e A A
o X3 N FE— L ERZ T 10 K.

RIS S, XD I A R T T R
ek g, DA W T ILE KR (JLEKFE =
33.33%, a = 0.05, EHIKE=1000)H A} ] 5,

w3 T AT B S 2% ) B B ERP
B SR80 RMZ MM R, AT T RIE
AT WATE T84S 551 ERP B (N400
] P600. B P600)FIICAZFR I (Pr) 2 [H] 4[] )5
28 Wk, X T4 ERP 5y, B2 HEWE
3 4~ ERP {HFI 3 M7 A{E. ERP {HZBA &M
(C+S+.C-S+.C-S~) F =5 & 1Y ERP V- R fE
Pr (RN FMETSE5HENTE Pr{E. HIL,
H S H5HEWA VAT E AR, REIRATK A
THRUEALRY beta RBUE TR 5 07 I % 2 7 (Lorch &
Myers, 1990),

22 #ER
221 1TAHLER

(LI 565 By B

Pr i 1 THBRAS 6] 250 58 TH AT B 5 0 fig
25, TAME S AR L RO, ITEAFSMT
1 Pro BRI B M5 07 2200 R W, ANESRAET
) Pr AFAE B 22 5, F(2, 54) = 30.59, p < 0.001,
ny = 0.53. FIERIRY, C+S+4& 4TI Pr ¥ &
T C—S+ (1(27) = 3.62, p = 0.004, Cohen’s d = 0.68)
F C—S—41F(t(27) = 6.42, p < 0.001, Cohen’s d =
1.21), C-S+& T Pr B&E®H T C-S-4%14,
t(27) = 5.11, p< 0.001, Cohen’s d=0.97 (W3 1, K
2A). IXEEEE R, 040 FINE A TR B )
R AR 2% o

H T ERE WA T g 2E 5, A1
BT 2 2 B B A7 o 88

Q)% bk

EA R R RKEEN T 2200 RV, AR
AW IERRAAAE B 255, F(2, 54) = 16.70, p
<0.001,n; = 0.38, F/G KK F W, C-S—4/F FAYIE
iR B E ST C-S+&M4Q7) = 6.09, p < 0.001,
Cohen’s d = 1.15)F1 C+S+&F(t(27) = 3.31, p =
0.008, Cohen’s d = 0.63), C+S+5%F T By 1F i3 ik
FEET C-S+44F, 1(27) = 2.67, p=0.038, Cohen’s d
=0.50 (WLZ& 1, & 2A),

B B (RT) AP R E 2 & 7 22 3 i R W,
AN AR I RN B A7 3 25 57, F(2, 54) =
19.68, p<0.001, ;= 0.42, FFKKEMH, C-S+5
AR R B E KT C+S+ (1(27) = 5.15, p <
0.001, Cohen’s d = 0.97)F1 C—S—2c14:(1(27) = 4.85, p
< 0.001, Cohen’s d = 0.92), C+S+H1 C—S—41:Z |
I ZERANRE, 1(27)=-0.64, p=1(WFE 1, F 24),

BB T AR K], 5 C-S+AMFMLL,
CHS+FT C—S—2M4F T W IE B R B 5, S o s B
XEW, 5 C-S+&MAHLE, C+S+HAT C-S—4/ T Y

F1 T 1T 2HITHER

SEH 1 SEE 2
C+S+ Cc-S+ Cc-S- C+S+ C-S+ Cc-S-
TEH (%) 84.46(1.90) 76.61(2.64) 90.05(1.99) 82.19(1.99) 67.41(3.57) 85.51(2.96)
RT (ms) 1115(44) 1267(54) 1129(45) 1145(48) 1341(53) 1201(50)
Pr 45.97(3.16) 40.32(2.85) 31.09(3.27) 68.76(3.39) 58.01(3.73) 44.17(4.03)

T B RITR NI TS T P EERMERR). C: J&l(category); S: 1 B (semantic distance). C+S+: JEI A RiAH K,

C=S+: BRI R, C—S—: FEHISMEA K
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(A) I . L N kkk Rk ///A C+S+
I c-s+

80 r 100

60 [

%40

ERZR (%)
B

60

40

— CiSt
— — C-s+
- C-S-

500~700 ms

L 2

C+S+ C-S+ C-S—
(D) 1000

600

200

1000 —200 200 600 1000

N400 F3 P600

B2 SE5 1 AT R LA R . C: 28 (category); S: F L IEES (semantic distance), C+S+: FEHIH FEHHEIE; C-S+:
HKBIIME AR C—S—: BHHIMIEHE R . *p < 0.05, **p < 0.01, **¥p < 0.001, (A)SZH 1 (9 Pr. IEHR AR, 45
MERE-BSHHOEIE, (B)ERP 458 . WARIG R TAHIX . R XX ERP 255 . BIZHr#R
T4t Hr g it [a] %7 (300~500 ms. 500~700 ms., 700~1000 ms), | J7 7R T AHRN & H A HIEZE . (C) EEG fi#
asa, EH 7R T LDA FEAN R ] SO = Fp S R T 40 25 IE B R . RO RIR ILRIKF(33.33%), Bl
FRAFFRRARUERR, T 7 H7KOF TS0k R A TE A R 3 v T LR R B, (D)ES IS (] fi# % 1 EEG 45
Feo RN A YNGR E] A, AN IR ) 0 406 XN 1 3 5 T L3RR P (33.33%) BT i) 5, (E) ERP BL43
P f PR R R A, B AR A 5ENEEE . BRLE T, TR,
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PRI A RN SRS 13T U XHCAZ B R 7

0 T ELA O B (B B v ) o S5 R B 2 A S g ) o
222 MNEZR

FIH EEG B E 3 HEng e, AT =4
A5} [8] % [300~500 ms (N400) ,500~700 ms (‘-] P600)
H1700~1000 ms (i P600)1%5 £ T A [ Tl 72 i
e LETiOk EZ S0y

N400 3 (MilX: X . Hrok[X | TlX) x 3 (5%
f: C+S+.C~-S+.C-S—)FH LM E T = Hrk M, %
PERY 500 3, F(2, 54) = 22.89, p < 0.001, 0} =
0.50; A DX x 254 1 38 B AS .5, F(4, 108) =
0.85, p = 0.496., MM ERE R, C+S+444F
(M= 428 uVv, SE = 0.94)F N400 AYJ%IE L C-S+
(M= 2.54 puV, SE = 0.74, 1(27) = 4.18, p < 0.001,
Cohen’s d = 0.79)l C—S—%F(M = 1.41 nV, SE =
0.79, t(27) = 5.66, p < 0.001, Cohen’s d = 1.07) ¥ IF,
C—S+2&4 T N400 [ i L C—-S—45 R FE IE, t1(27) =
3.30, p=0.008, Cohen’s d = 0.62 ., % T N400 /& —*
X434 ERP 4y, FRATTAETR X #E47 T 8l i
AR R E G T 22081, A REM, ETX (R,
54)=19.67, p<0.001, 3 = 0.42), C+S+5& 4 ~ N400
I IR (M = 5.00 pV, SE = 0.85)Ft C—S+ (M = 3. 46
uv, SE = 0.68, t(27) = 4.12, p < 0.001, Cohen’s d =
0.78)F1 C—S—41F(M = 2.32 pV, SE = 0.64, t(27)
=5.76, p < 0.001, Cohen’s d = 1.09) 1Y & 1F, C—S+
%A C-S—TE I, 1(27) = 2.59, p = 0.046, Cohen’s d
= 0.49 (JLE 2B), iXFRH C+S+. C-S+HI C-S—5%
PN H b i) (4 AT T AR T B o

T4 P600 3 (iklX : AIX | Hre x| X)) x 3
(1. C+S+. C-S+. C-S—) T E MR T 2Z0Hr%
B, b 800 A B3, F(2, 54) = 1.49, p=0.235;
Jili DX < S5 A 58 AN i 3, F(4, 108) = 4.43, p =
0.002, n; = 0.14, &SR AT A KB = A 5% A
Z [ FF7E B 35 22 5 (WK 2B).

%40 P600 3 (MkIX: X, HheIX | THIX) x 3
(5MF: C+S+. C-S+. C-S—)EE M 20 E
B, 25009 ERON A B3, F2, 54) = 0.67, p=0.52;
i X > 25 A 58 TR W AS i 2, F(4, 108) = 1.24, p =
0.297 (ML 2B).

T RRAE 2 BE R UESE, FRATTR2E 2T B Be i
EEG ¥t E47 T MVPA 23 #r (RN ffis)

EEG M FRAIH FH LDA X2 > B BE ) EEG
BAEIEAT T 50T . ST R B 1R,
76 B bRia) 2 PS i 340~440 ms. 584~912 ms A
[ % N, LDA BE X450 TS N EEG i

(p< 0.05, WL 2C), FATEHAT T B HIZ A6 53HT,
S5, N400 F1 P600 FY I 1] 1 7] JC ik 4 7 15 i
[B] s (ULIET 2D),

XL R R, 7E HARiA 2 S N400 Fl
P600 BF[H] % N, AR S F B M P 4 RAEAATE 0 2%
25 . BRIz AR BT R, N400 F1 P600 i [H] 7 (7]
ANHREES B[] RS . X —45 R 5 He 4§ A(2024)1F
FEE4E T — B, X F I N400 Fl P600 S e T A~ A [
AN 72 (Schotter et al., 2023).,

G, N TR BB ERP 45012
KM RR, AT B ERP 05
56 By B A R IAEAT T 13 5347 o

=2 N T EEA BB ERP AT RETS
FHIOMICIZRI, AR T hrdEfL A REBUE &
oA REER, G558 LB, N400 5 Pr i EIH R
BAEFIX(M = 0.40, SE = 0.14, t(27) = 2.88, p =
0.008, Cohen’s d = 0.55), HHX(M = 0.47, SE =
0.12, t(27) = 3.93, p < 0.001, Cohen’s d = 0.74)FI1T5
X(M = 0.42, SE = 0.12, t(27) = 3.51, p = 0.002,
Cohen’s d = 0.66)}) .25 KT 0. K1 P600 5 Pr iy
[l ZEAEH X (M = 0.18, SE=0.13, t(27) = 1.44, p
=0.162), X (M =021, SE=0.14,t(27) = 1.45, p
= 0.159)FT X (M = 0.02, SE = 0.15, t(27) = 0.11, p
= 0.916)H1 0 (2= A% . W P600 5 Pr A
VAR EAEHIX(M = 0.22, SE=0.12, t(27) = 1.78, p=
0.087), P [X(M=0.21, SE=0.14, t(27) = 1.48, p=
0.150)FITHIX.(M = —0.11, SE = 0.14, t(27) = —0.83, p
=0.417)M1 0 B2 5 A B 3% (WA 2E),

IXBEZE R, 2 ] BB N400 ] LU &
B 5 T2 2630, T P600 (-1 e 31 A BE
2.3 itig

TESEE 1, WATHLZRE T AR BN E ~ I H
PRI R, eI BB, 5 C-S+AMAHMILL,
CHS+EF T M IE R T 5y, Sy B B, ik 3R W
CHS+HEAM M T HRAH ., £ C+S+. C-S+H
C—S—2:1F, N400 By BRAR IR AS B o 7E I 5 B B,
C+S+., C—S+Ml C—S—4AF T IicHC sk ik A8 2z,
22 2] B BE Y N40O 1T LA R4 TR0 i 56 B B 1242 2%
P, X R, TR W] DU i B S )
ICIZFR I o X S HE T T NI H A A R
W 5 (Craik & Tulving, 1975; Kutas, 1993; Schulman,
1974; Silcox et al., 2023), .

P600 AJ DL Wil 5 iE L m B A
(Brouwer et al., 2017; Federmeier, 2022; Schotter et
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al., 2023) LAITERIWEFE LB, 5] F i ia] 5 A0 t,
SR RIE S R IER P600, X 7 M T AT
A6 2T NS ) A s 8 1 i A 2 L
T 5 7 (Kuperberg et al., 2003; Schotter et al.,
2023), SR, ABFFEI AR K IAR 4T P600 1)
P55 CFRATIHED, SZE 1 24 ] B BEAYAT 55 (Al % H 18
TEAHOIE T8 B o ) ilhid, MR LITEIRA
SR TGO T S8 SRR . S T 5T P600 Fil
ICICRIMZ MR R, FATHEAT T 25 2045 M)

TESCES 2, AT T AR S04 F A A
PICIC R I o RS PR R AE FIA IS L G
Z—R MM HWEE S . SR 1A, SR
2T LU sl i e, FEIERSLR 2 AT, S5 E
AH A 4 60 2 20 B0 B3 ()Xo 10 1 ) R0 36 o B3 (B 445 -
WIESE SR, HiR, 255 EH—12%2]
Block J&, 2337 B2 B2 FAIIN G . X e B
&S S 5 5 A B ARS8l .

30 SEER 20 eI FNTE SCHE B TE Y T
SRR ES PN (Y 52 1

3.1 FHik
311 5%

SIEY 2 HH5E T 26 AAFEIRTE 18~25 X Z [AIINTE
BEABEA: FIRR A CR AR 22 %, 4345 17 B Lotk
19 2B, BRERDGE) AR T.OBBEE
R R pE, S 5EELRIEE T HIER
B, PR TS SR NRM. A S 55
FHRF, ML B IEIE R, R MER . %A
SCEGHF 2y 100 4341
312 gAY

5525 1 M .

313 Xkt

55055 1 M, SC8 2 ALRLE 3 ks

(Y56 B B AT 1) 5o 2 H A E i) (V0 %) A
g s M HPRE A G (HE PWER). S H5EHE
X R BRI FEATIH . AR AT () FE RS
W% Block 1, HAHAIXAE R IH X, H A& pi
1EZ 5 F ARG B TR) T8 B AT X S 7 ) 0o i
WL FEHLPkIE— A CHSHAXFdnerh 2 A&y, —
A C—S+HERF (g B2 Fl—A~ C—S—1a%F (4
“EI TR, SRS B AT A i A R
AP (i an e gy 28, “FZH ., B A
Z7), XEHEAWXS AOIEEIEXS T, )Z5
HSEM—A242] Block J&, 37 HIZEATIBESS FA D

o A TSR 7 52 IS Block, &2
Block 7% 8 > C+S+.8 > C—S+#1 8 4~ C—S—ikik .
BRI Block 4G 7 4~ C+S+IHTAN) . 7 4~ C—S+
IHiRXS A 7 A4~ C—S—IHRIXF, LUK 74 C+S+Hrim it
7 A~ C=S+HHrENT R 7 4~ C—S—Hrial%t, HAMAA 3
AW HEBRE I 2T 2 AN 4L i % (UL & 1B).
3.1.4 MEIERMOH

Zeat WAL B, CHS+ERF N P34 20 vk 4L
GERENH 50.7 (34~56), C-S+51H 50.6 (41~56),
C—-S—4144 51.0 (38~56).

HAFR 5525 1 A .
32 #R
321 1TAZR

ENUESINES

Pr FNZEEE N2 R, NHE%
R PrAAAE BB 225, F(2, 50) = 54.44, p< 0.001,
na=0.69, FIFKIFM, C+S+5&IFE T Pr i &5
T C—S+ (1(25) = 4.61, p < 0.001, Cohen’s d = 0.90)
Al C—S—41:(1(25) = 9.43, p < 0.001, Cohen’s d =
1.85), C-S+& M TFH Pr B&EE T C-S—414,
t(25) = 6.52, p< 0.001, Cohen’s d=1.28 (L% 1, A
3A), XSS RELH, 042 3R PR G OO AR 0 R
R AE 22

(2)2: > BBt

EA R RN EEZM T 2Z 00 RY, AR
AN W IERRAAAE 25 5%, F(2, 50) = 14.85, p
<0.001,n, = 0.37, FH/FKE R, C-S+5&MF T IE
iR B FHILT C+S+ (1(25) = —3.52, p = 0.005,
Cohen’s d = —0.69)Fl C—S—£14:(t(25) = —5.85, p <
0.001, Cohen’s d = —1.15), 1fif C+S+H1 C-S—%12Z
] 22 AN B 3E, 1(25) = —1.03, p = 0.934 (W3 1,
K 3A),

B BF(RT) B 28 8 52 I oy 22 o0 B 22 1A
AN TR) AT 0 B L B AEAE 25 5, F(2, 50) =
29.51,p<0.001,n} = 0.54, FIFKKEH, C-S+5
AR R B E KT C+S+ (1(25) = 7.48, p <
0.001, Cohen’s d = 1.47)F1 C—S—414F(t(25) = 6.10,
p < 0.001, Cohen’s d = 1.20), Ifii C+S+Hl C—S—41F
ZIRR2ZEFAN T E, 1(25)=—1.88, p=0.214 (W% 1,
K 3A),
322 MEBLER

N400 3 (FilX: X . "X | TiIX) x 3 (5%
4 : C+S+.C—S+.C-SHE Gl Iy 2 Hr kM, %
PERY RN B2, F(2, 50) = 20.76, p < 0.001, 1} =
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©) (D) 1000
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Kk kkk skkk
®
1r a2 4 b wix
=4 :’ﬁ HNEEY5
2 |
s [EBst S v
R0,
l.. ) { ]
L e
N400 L P600 i34 P600

B3 SEE 2 AT AR A SR, C: 2 (category); S: 15 X B (semantic distance), C+S+: &5 EAHIE; C-S+:
HMINE AL C—S—2 ZKBIIMEMISE . *p < 0.05, **¥p < 0.01, ***¥p < 0.001, (A)SZE 2 1Y Pr. IEBR AT, £
MERER-BSHENEDE . (B) ERP 4558, NART B/R THIX . R KA X ) ERP 455, BARZHA 3R
JTF G340 r B9 It 1] 27 (300~500 ms. 500~700 ms., 700~1000 ms), F 5 & R T M % O A HIE R . (C) EEG f#
ZE R B R T LDA FEAS [F] I E] 500 = Rh S AT 0 R B IE A 38 . JRE MR8 JLAIK(33.33%), Bl
T FRoRARELR, T 7 BYZKF R S L R R AT TE A % W3 5 T LR BRI, (D) B5 R [E]fi# 61 EEG %5
o MR VIR ] i, A DU G [ i, 2068 DB R B35 i T JL3KF-(33.33%) I 1] 1o (E) ERP 43

M Pr (2 IR, B — A2 5 E B

0.45, IX x 25 32 BN A B3, F(4, 100) = (M= 3.55 uV, SE = 0.70) F N400 B9 0E . C—S+
1.21, p = 0312, SKMFHFERE R, C+S+414F (M= 2.60 uV, SE = 0.63, t(25) = 2.67, p = 0.040,



10 1N H

58 4%

L

Cohen’s d = 0.52)F1 C—S—2&f:(M = 0.86 pV, SE =
0.66, t(25) = 5.37, p < 0.001, Cohen’s d = 1.05) ¥ iF,
C—S+41F T N400 FY I bt C—S—2& 11T IE, t(25) =
4.35,p<0.001, Cohen’s d = 0.85, % T N400 J&—1
TRIX A ERP 853, FRATIETUX ST T Bl
PR R I T 22508, SRR, ETIX(F(2,
50) =27.92, p<0.001, n} = 0.53), C+S+£514 F N400
HIZIR(M = 4.03 pV, SE = 0.81)t C—S+ (M = 3.13
nv, SE = 0.65, t(25) = 2.41, p = 0.071 (H% B3),
Cohen’s d = 0.47)F1 C—S—%1F(M = 1.07 nV, SE =
0.63, t(25) = 6.00, p < 0.001, Cohen’s d = 1.18) F [
HIE, C-S+&1Fl C-S—-H1E, t(25) = 6.17, p <
0.001, Cohen’s d = 1.21 (JLI&] 3B). XM C+S+,

C—S+H1 C—S—254 T H A5 i) iy m FH: AR K B

F29 P600 3 (IIX: BIX , HrdelX | TiX) = 3
(5MF: C+S+. C-S+. C-S—)EE M 2 nih#
B, M09 EROV A B3, F(2, 50) = 1.80, p=0.175;
Jili DX > AR 38 HARL AN 1.3, F(4, 100) = 1.24, p =
0.298 (ML 3B).

A P600 3 (KX : AilX |, X | TilX) x 3
(51F: C+S+. C-S+. C-S—)EE M 220«
W, PR B0 B3, F(2, 50) = 2.85, p = 0.046,
ne = 0.12; i X xZF R 38 BAEFAAS W3, F(4, 100)
=0.62, p=0.653, KGR IRY], C-S+5&1F
TR E(M = 3.32 uV, SE=0.74) b C—S—514F T Ay
(M =226 pV, SE=0.63)H 1E, t(25) = 2.90, p = 0.023,
Cohen’s d=0.57, C+S+ (M =3.16 pV, SE = 0.79)F/l
C—S+ (t(25) = —0.33, p = 1)'5 C-S— (1(25) = 1.81,
p= 02405 Z MBI 225 A W E . 2T P600 &2 —
LT TX A ERP ALY, FRATRIT0 X 647 T 5l
B PR R Ay 2 . A5 RER WY, FETRIX
(F(2, 50) = 6.18, p = 0.004, > = 0.20), C+S+ (M =
3.90 pV, SE = 0.75, t(25) = 2.63, p = 0.044, Cohen’s
d= 0.52)f1 C—S+ (M = 4.28 pV, SE = 0.67, t(25) =
3.80, p = 0.003, Cohen’s d = 0.74) 214 F H3 & L
C-S—%AMF(M=2.91 pV, SE=0.64)5 1E, Tfii C+S+Fl
C-S+5MFZ MR AR, t(25) = -0.83, p=1
(UL 3B). XEEZEHRIRH, fETNIX, C+S+H1 C-S+
A IR L C-S—TE IE .

EEG 45  Ffi1Md [ LDA XJ 2% > B Bt i) EEG
BARIEAT TS5 . ST RIS B 50 % 1,
76 B ARIA 2 B i 336~500 ms. 668~1000 ms [}
[ % N, LDA T X 43 T A A &8 T 19 EEG 208 (p
<0.05, WK 3C), IATEHAT T HIRZ A4, 25

HRIH, N400 F1 P600 B At [] T [7] JG g 90 A7 185 s 7]
RS (ULIE 3D). X UL 55000 1 4R —3.

=2 N T EEA BB ERP BT RETS
FEPMECAZRI, FATRL T AR EAk 0 R BUE R
o EER, SR EAE, N400 5 Pr i IH R
BAERIX(M = 0.45, SE = 0.12, t(25) = 3.78, p <
0.001, Cohen’s d = 0.74), X (M = 0.56, SE =
0.11, t(25) = 4.94, p < 0.001, Cohen’s d = 0.97) I T3
X(M = 0.60, SE = 0.11, t(25) = 5.37, p < 0.001,
Cohen’s d = 1.05)¥ i KT 0., 1] P600 5 Pr [
1] ) 22 EAE A X (M = 0.08, SE=0.12, t(25) = 0.67, p
=0.511), X (M =0.09, SE=0.14, t(25) = 0.68, p
= 0.501)FITHIX (M = 0.25, SE = 0.15, t(25) = 1.75, p
= 0.092)F1 0 M EFARE . Kl P600 5 Pr 1yl
VAR EAEHIX(M = 0.17, SE=0.16, t(25) = 1.07, p=
0.297). FF X (M =0.17, SE=0.15, t(25) = 1.20, p=
0.243)FITH [X.(M = 0.15, SE = 0.15, t(25) = 1.00, p =
0.327)F1 0 2253 A i 2 (ULIE 3E).
3.3 itig

TESCHS 2 v, FRATTWFGE T AS[R] PO A B R Ie &5
FRARICIC R . eI BB, 5 C-S+AMAHMI L,
CHS+EM T R IEMH T &, W B, C+S+.
C—S+Hl C—S—44 T B N400 Ik iE AR kAL B, e
KB, C+S+. C—S+HI C—S—4/ FBRZE A AT
TCRIMMKR AR 22, I H2= BBy N400 S5HZ5 0
TR 0 E W IEAH G, XS R 5500 1 —3,
FHN, 5 C-S—ZMHHEE, C+S+M C-S+&M T
P600 1 1F, BXZ5ICAZRIME LT, X RIS LR 5 Af
VAR FE 5 shinl f1 B bris] i3 A, XA A T LU =
Bl 5 IR S5 TE 1R I

4 Eifie

ARWFFE (L 12 TH A 5050 20 BRZ5 N
T A IR SR B BTN, 58 T ORI T
JE T Bt 25 S ANCIZ R TEf T B, WAs2
B—8k M, 5 C-S+&MAHLL, C+S+AT C-S—45 14
THIEW R S, RNV R, C+S+. C-S+Al
C—S—251F N400 Ay MR 4B T . HAESEE 2 &
B C+S+AT C—S+EF T Y P600 iR b C—S—41%
HIE . BINSEER R, LDA 78 N400 il P600 f a3
Bl N LD X3 T AN [R5 T B 3RAE . ZEI 3 By
B, 5286 1 FIAE C+S+. C—S+HMl C-S—&F T, i
H ARSI R IR AE 22, S50 2 BRI C+S+,
C-S+H1 C—S—4&AF T B 45 T IA I IE 12 i i ik Ik 7%



414

PR G S5 0 AN SCIE 2 181 U XHCAZ 152 11

2o A, W SE IS —BUR B S By BL N400 1]
LA RS 56 B B ) CAZ R B . ik S R
T X 1012 3 B A 52 M) 2% 32 21 200 R i SCIE 5 1Y
P, B NORIRATE AT IS X e R B,

SIG1M2 —EUE B, 5 C-S+AMEM HE, C+S+
L C—S—2%F T IIEB T &, SOV, RAR
TEAT N b C+S+FI C—S—2 AR R B H T T %
(BPTE e A T ff 2 RN R R B R ), HIRATTINC B
s 7R R R . BAARSRUE, C+S+4&1FTF
TAF AT R IE B i X 5 A EE 4R I (Silcox
& Payne, 2021). #e4) %1, IERIAYIE T 52 it
5 Z VC I A a8 38 SO T C=S—4&F F iy hm T
AR T HRELIERF . BV, LeFevre
F1 Bisanz (1986) &K, MM T 5% Fpoln, —
BB 2w 0K, Tt aER(aIREIR), M
M4 T a2 TR o 3X ] R J& A BF 58
C—S—2MF F R B F C-S+&F TRy, H
HERER R, 7F Rommers 5 A (2013)ffi F 4] FHESE
g, 25 E R TR R, X
F R I E N T2 32 BUAS ] 52 55 5 2 5
e TORFRATTHG 25 A M F 25 SR — 25 e X A )i

N AE SCFE B s R U AR B . 05 1
2 —FEH, #E C+S+. C—S+M C-S—%&M4F,
N400 AU IR AR IR AR 113X 5 2 i vy ML (8 28 531
J 53 AT T4 B = (Federmeier et al., 2010; Silcox et
al., 2023)YWFFEEE RA—B, AR LI C+S+45
1R # N40O Pl i L C—S+T 1E, 1% Fe B 2K 51 £ 52 i
TR E . C-S+4F T 1) N400 i L C-S—TH1E,
R IS S BUHRRRE, B, X
T, TR — A AR R XA R
MEZLRG 20T E BAann) . i HEE), M
[FCRIE AN A da i X L

e SO B T DL Y s sl A E BRI A G
i, FESCEY 1 F12 1, LDA 7E P600 f4 I 8] 7 PN X
g3 TR R P RAE, 25 2 KB C+S+HI
C—S+2F T 1Y P600 Bl b C-S—2-AFHEIE, X%
A8 SCHE B ] LAGE E 5 shia) A H bria) (134 5 gt .
HBARSE 1 WA KA T P600 Hy2E5, H
FATIA A3 ] BE S LY AT 55 AN R 80 . 10k,
FESCE 2 h, 255 B0 N8 22 A TR A PO,
X2 5H LR T 2L T TG M.
P600 J& 18 X #& & ) 48 #5 (Brouwer et al., 2017;
Federmeier, 2022; Schotter et al., 2023), C+S+7#l
C—S+41FF 3T 09 X B 08 1 3 3hid A [ bk

RIS, FrLh CH+S+HHI C-S+45F Y P600 i1k A
lb C—S—2%MF T HIE, R, C-S—41F Ty AL
127 (LeFevre & Bisanz, 1986)S8 5 5 & %A
B R Z 1% AT ilh, X FET C-S—5%
ETRE/NR P600., i A FHEZEJu AR BIF 5T & B,
S0 R B9 I W B T K (Rommers et al., 2013),
P600 T 1F (Schotter et al., 2023), FATIAN, HHET
TR G FR W, A BRSEAT 55 T RE X SR G Y
SRR, PR AS [m] S 560 70 2 =2 ] S i 3] ) 45 28 3
TESR. HIK, SRS, MVPA 22—
UK AT 7 s, B REREHEE] ERPJCVE A I 3
2% 5 (Davis et al., 2014; Petit et al., 2024), 2% 1
AL 2 ISRt 2 5 B AE R 5 8 Slia) A H brin)
FAEBREZ STy, AR R 22 501 R R
TE P600 AR -, (ELScR 22 ST i o o U Y
MVPA J5 KA 2

NN FNE R RS 2 e ma il R . IS g —
FRI, C+S+4METH Prm T C-S+&1F, X EH
FEG A BIHLIN AT DU S e iZ R B . C-S+&MF R I
Pr T C—S—2%AF, X R WIAIT Y SCIE B3 T LI 4
RICAC R 2E 2T BB N4OO(TiNI ) ERP 45 47)
AT DL TN CAZ R B o 3K S 1 AT S0 Y 2 2T b
BA O R PR 5 (Craik & Tulving, 1975;
Kutas, 1993; Schulman, 1974; Silcox et al., 2023), 4%
A ARG RN Z 1T B FE (Silcox et al., 2023; Silcox &
Payne, 2021), A1y, fFra T LIwES S
H g AE, A2 gk H AR IR A T 5 (8 3hia) 1)
AT, WmfdmictZRM.

AT, R0 FITE R 2 T GE 38 o AN [ AT AL
XS ICAL T RS o B —, AT S B 25
WCALT HE S o 2Z T 5 A S P (e ) SR
PP . SR IR, mBAlCndE . BOR)RICICER
P TARIL AR (L . #E5E) (Silcox et al., 2023), FEiX
B, PIE R B bRRER SN Y, (HRTETE R
FAAR ., XK TE RS IC R
TEAWTE T, C+S+ (KA W RIS KRR T
C—S+ (FH: #&), TEXFELT, HiniEHE )
T Z A A PR AR T . HJE, C+SHEZEINEY,
M C—S+H&ZHNHMY, XK T KB miciek
Mo L BRig, XSGR R 32 325
NG SCHE RS IR o 85, FRATTHEIN 2 5 s SRR
B ] BE I A [ R HLREZ RIS . — 7T, —2EHT
5% (Frank & Kafkas, 2021; Silcox & Payne, 2021)%
W, FFE RN AT E AT DUGE SR S 5 3 T g 1
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FERAL HE IO R o AT 5% 2 2] B B i 45 SRt 32 A
5 C-S+&AFMI, CHS+EMET BRI 4 . 1F
BT L ORI AT, X R IAF 5 R0 Y 35 H
BA g X g IMEH, F56 0 E o]
DECRUR T =E AR AN IR S =N at VA 5
— 7, AR AR, 5 C-S—F&MFML, C+S+FI
C—S+Z&AMF T P600 T IE, i/ RBUT 4. X £
AT (4 T8 SCHE B T DL o 2 2 g sl Fn E by i B
Aok EC I R, SIAb, fk — X B
A5 (Dai et al., 2025)% B, T8 X A] o (Ep
CHSHMET A WM LPC #FIHUN, TiiE LA
PEHD C-S+H)Z&1F T A W/ FN400 BT IHAN, X
FEO T uE SCORTFUI RN SR G 3 A AN R 4 HIL
PR EUE B G A 8, Silcox 25 A (2023)fdi ] TMS
KR, LIFC J&— A~ Fif SCHE B S22 A0 56 B I X,
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Abstract

Humans often make predictions based on current contexts to guide subsequent behavior. However, there is
ongoing debate about whether predictable or unpredictable items lead to better memory performance. Some
researchers have found better memory performance for predictable items, while others have found better
memory performance for unpredictable items. The present study used EEG to examine the relationship between
encoding sub-processes and memory performance across different levels of predictability. This provides a new
perspective on resolving the discrepancy in memory performance between predictable and unpredictable items.

We manipulated predictability through category and semantic distance to examine memory performance
under different levels of predictability (Experiment 1: item recognition; Experiment 2: associative recognition).
Specifically, we set up 3 conditions: C+S+ (e.g. furniture: sofa, within-category and near semantic distance),
C—S+ (e.g. furniture: decoration, out-of-category and near semantic distance), and C—S— (e.g. furniture: phase,
out-of-category and far semantic distance). In the study phase, prime words (e.g., furniture) and target words
(e.g., sofa) were presented sequentially. Participants were asked to judge which condition each word pair
belonged to by pressing the corresponding key when the target word appeared. In the test phase, 28 participants
completed an item recognition test and 26 participants completed an associative recognition test.

In the study phase, both experiments consistently showed higher accuracy and faster reaction times in the
C+S+ and C—S— conditions than in the C—S+ condition. The N400 amplitudes became progressively more
negative across the C+S+, C—S+, and C—S— conditions. In Experiment 2, the P600 amplitude was more positive
in the C+S+ and C—S+ conditions compared to the C—S— condition. In both experiments, linear discriminant
analysis (LDA) successfully distinguished neural representations across conditions during the N400 and P600
time windows. In the test phase, item recognition (Experiment 1) and associative recognition (Experiment 2)
both showed a graded decline in memory performance across the C+S+, C—S+, and C—S— conditions. In addition,
both experiments consistently showed that N400 amplitudes during the study phase significantly predicted
memory performance in the test phase.

In conclusion, these results suggest that category and semantic distance modulate the influence of
prediction on memory through different mechanisms: category may influence memory by modulating encoding
burden, while semantic distance may influence memory performance through semantic integration. These
findings not only support the view that predictable items have better memory performance, but also suggest that
the divergence between predictable and unpredictable memory performance may arise from the relative
contributions of two independent factors: encoding difficulty and encoding effort.

Keywords category rules, semantic distance, prediction, recognition, EEG



