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“OFKEHE"ME

x| & %

HEE

(E RIS K22 D Bl2E g Jbat i 2] 5N H S S =, Jbat 100048)

B E WS TERNE S TR RIERES PRI H A SO T e . A BeEoR gl 2 A i AR
i), RGBS BB AR F P . 25 2R R, A MRS S i A AIRES AR B, (EAET H A
R EPIEZ A BER2ER . ERP 42 IR, 7RG AL, Za1aifk B FN400 &50% (5 EM I T4
KA LPC UM (S5 AN TA %), IR G TRV R B30 LPC &4, HAZ &1 IARE &R A R LPC AUV 18
BHPA L, A LA S L E ORI FNA00 0. EINTH Z, BaTEfe st ikas lm R A 2 F i H

FRARIE, S8 T AU WS o
XKEER A, LS, TH A, FN400 U0, LPC
SES Bs42

15

PRI R AT BE 0 BIR 2 Y A = R 5 it
B REL I —FEe 1, MR ICACROR B —F
AR IT ¥ o RO T3S A R F- A0 AT D e
FHE S BN Tad Bk S 4y . BGRIERIEAR . A
S PRI H AR, BN RE A AR DA AE
BRI Tk S5 3 W — R ] DL A AR G0
& BUAY N Tad 72 (Mandler, 1980; Yonelinas, 2002;
Yonelinas et al., 2010), P HIBFFE & B, &A1
RN T AR BE SR I H B9 PN, HERES N —
REAWrot 5 55 H A5 R | Wi H 575 50\ R 550
K WA B AS DL e P ] OC 28 2 75 [] i) o B 1Y
g J1—— H BE H [l AU Tk S FF (Boucher et al.,
2016; Mandler, 1980; Yonelinas, 2002; Yonelinas et al.,
2010 ). AR, 3X— W52 BBk B 22 11 o B . BT
FAHA R, M DL 50 H g R 28 g i e i
— AN R AR RAE R, BRI T A Re 08 SRS
1N, Graf Fl1 Schacter (19894 3X Fks W~ B P 4~

Wk H 3 2021-12-16
* R H R R B (31671127),
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DL BT H 0 20 G R — A B AR 1 AR e SO A
(Unitization, XIPEZE4E, 2019; XIHRHESE, 2019;
J54E, 2015 ) s — AL B RSE, 2015),

5, KEMAT 2= 019 (Ahmad & Hockley,
2014; Liu et al., 2020a; Parks & Yonelinas, 2015), =
1 ¥ 2 1 {32 BF 5T (event-related potentials, ERPs)
(Bader et al., 2010; Han et al., 2018; Li et al., 2019;
Rhodes & Donaldson, 2007, 2008; Tibon et al., 2014) .
15t SVE SR WF 5T (D Angelo et al., 2015; Giovanello
et al., 2006; Quamme et al., 2007) A B & 4FEFEAR A i
%% (Bastin et al., 2013; Bridger et al., 2017; Delhaye
& Bastin, 2016; Zheng et al., 2015 tH #1124 & %
I 235 FRIA B O T R ) 5 ol B9 45 2R — 2R W,
B BRUS AL I T AR I T AR A AR L, 4R
M, fEXLEHFFE, R EARZAME T 75— E B/
1) T ——— R0 5 ) 52 W) g ol 1B 45 ) B 0 Y
FRN? ©A BT A XTI H A5 e 0 B 55 A
OB, i A A R WA IR A 2B <l
SOV WL AN Sy G LA 3 10 H A AN SR 2
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PEIRZE FEIA, T« S Y25 A DA A 3 5 A A i
156 25 PN 04 [R] B O N 23 305K T B PN (Parks &
Yonelinas, 2015; Pilgrim et al., 2012),

ST A AN S Y 2R ) B I H PR
R — AR, PRSI E A OB Rk, (R
AN T Z2 B N B TR B R LS G Ak, s X
T G 5 0 B IR B, i IS EOW H A2
Pilgrim % (2012)R 38 B R4 3 (R 5 A A A
H R LWL A 5 PR 7 LR B G K-
i B B 4 i S B N0 TGS i), RS
RGRN T ERORK BAiE Y R R 53—
MG, 7E0 H R A TR IR S
AR B GE , SREUYY B H 2 BRI I B R
RUEATH/IH I 250 WoR, PR A 4 F A+
LI H FRARIE . XA AR A T 5 H
PR TTHR, 25 5% W AR A & A SR 1R A 45
) LPC i, HE#EE & F IS F AL T
/N FN400 8500 Her FN400 2007 46 53 4
X H7 [H &3 (Barly frontal old/new effect), 2P Ay i
P IS 300~500 ms SUINAR X 5 HeIH I H
PRI AR, 5K TA X, LPC MU &
6 W 318 IH 8N (Left parietal old/new effect), ¥
P 500~700 ms ZEf TR X1 IHIR B
55 & OE U IR, 5 AR T 6 (Curran,
2000; Curran & Cleary, 2003), &t T iXx —#F5%,
Pilgrim 5£(2012)45 4516 : 384X H FIA A 52
AR R A THR (ST FN400 8505, SR
TV . SR, MEE NS BRI T
FN400 500, {H WA A 2544 R 500 H Bl i i R
EARSEN . ) — R R U, BT DR PR
1) P 22 3% Bl 3k 20 AH 45 Y PN R B — R i2E A
F, NS R R Y EE WS . Ahmad A1 Hockley
(2014 R & A 1R AR G 1a) RT3 G X B 45
NI H FRARIVE o Sl B R ER2E T B A
W (E I, 22 -3 g MAE R ARl an, W R-F
), PEHUY B R A 43 ) 52 I 45 PN A H
PN G o 3 235 P DA 55 22 SR Ak DX F 40/ TH 3] X
T H P 56 2SR g X/ IH AR 45 R UK,
52l AR 5 A 1A A A A I 4 P DA 3 R B 2
P35 H PRI, 2 G AE R F B 25 P A i [ B
P1F T WH BN, RGO . TR
(4%, Ahmad Fl Hockley (2014)MAFsEh HEL & T
20 MK, HE— WA RA 10 ki,
GELE RATAE B SR . i 4h, Ahmad 11 Hockley (2014)

(A APF 5t I oA O 1 48 A X 6 5 RN AT H A
T FR S, TCEE HIGE R 5 Q] 52 n 28028 4 1 [m]
FEUI Tl A A ANt H A B 5Tk

U2 WS 35 2 AE T B G bt i)
fifh BSCELE, JUHX TR AW, TR RSO A
TEM), FEARTEE S A AMIAAE IR, NI A
AL EDTH N, Parks A1 Yonelinas (2015)%
WG S ]I R R B oK o BRI
5, SR AT, B E A R T X A~
B SCTE R WL — N SL(pilan, AR 4
FE A — B s i AR ) 22 TR, T AE AT
B AT, MBS T — 0] LA A1
ST SR AR T By ) HEZR (AN, A A= 543 TR
B H Gt By BEA WK R BRG]
K FEME G Ll m)F TR R, BRI B ) 22 5K
T DR A RN H B . S5 R, S
TE A /) IR S A A I 2 A, (A
P 25 A MR 50 B BRI W i 25 5 . WS AT
SR FH 2 32 5 B AR R 21T 1 2 oA VAl 28 28 1 R [l 48U
TR FEA R H FAN g simk. 45 5R BoR, 7E8K
il b, S AR T RATA R E L
1) AR I LA N T2 i e H FRA L, AR E X
S RVA] T U ARFS & AR A5 R AR N T
XL A5 R, G RE AL 8 I 3G hn s & i el
RN Tl P2 M RS PRIA R R B, (RIS i I H F
AN HAN T3 2 . Liu 28(2020b)% & A 1A fidE &2
B R SRR AR, T T AT oA ARG E T A S50 e
PHEA XTI H FINER . BFRas R —8n, &
A i R AR &2 G i) 9 ol A% 1 TR0 A AH A5 R 00 FRA R
PR o EAE DX 2 AR RN [l R8I T X6 35T H P 5 Tk
B, AT R s R o, BE AR iRk E
Z AN T 1 ERP SCE 45 R BoR, ER A
BAATIE LT RE LPC R0, PASSLEG B 45 5
LI @ 090 . Liu 25(2020b)4% 3% — 43 B i B 4T
Shy S8 Hp A [RIAEUIN T AT BE TR A AR o T ) Bk
VEF N ik o] LI 5 — A BE EA TR R, AH LA TR
O 5 1) R LA R A T T LA 2 T 22 TN O U
TR S tish, 32410t T IREE R AR e AT LRy
B BB IR ) 5 H A b, AR T DK
P NS %% 1 (/0 19 LPC R0 ) 1 45 51 B 41
PR BT CE Z 105 )

BT RO Z R0 4 e, AR AGE i —
S (] Hsf 25 2 4 A X IR 5 PN RN H B AE
Ay 56 <UL ST A T A RS W A A B A L
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XIPEZ S B XA NI H AR R 1

<A WL 1445

BT3B ARG 8 T B A S g ok # rh
WL FIE RN A KT, EA1E ST HEE
W ARG 2B, TR 2 (A SR R, e —F
WHE AR E AT Wi, AMPRERE S
] vs AR R G iR X R R G 09 T Ok B g5 X
B ZE PRI H FA R I T B2, T e
AT, FATHM : (1)EEA RES L HERABNE I T XF
ERZE PN DTHR, ()% A AT REIF A 30 I H FRA
ESE=S Y

2 ik
2.1 #iR

f&HE Parks F1 Yonelinas (2015)Fr 75 %% vy &2
(effect size f= 0.61), fliitZik%] o =0.051-B=
0.95 /K-, E/DFTE 12 AL, 29 ZH ALK
HES ST BB A, 18 Bih), FHFERA
22.83 B (JLFI R 18~25 %), FrA gl 71 s 8F A
JEH, HRT, TOR MR, SRR BT
WK HES ML, 9045 05 A5 — &
o AR 5250 L 2845 31 B AR R 2R 2 25 1Y
e
2.2 SEIGAAY

SCEG AR R VR T Zheng %5 (2015)F1 Liu 4
(2020a), 117 144 PR Gia] . 144 XFHEE A1 H1 96
BT o 12 44 AR Sk 252 50 0 i o8 U BHTE 2
1555, SRS M350 % g bt B B AN 4 BB B 1)
SLISAPRI T RGERREE (1 = AEE AR, 5= EW
PRMEBEAREN = BABEEWM, 5 = &5
FEREAEH =) I PEAS o g B BE A2 R o, &A1
AR 5 1A A S A E AR E[4.66 + 0.27, 4.70 +
0.31, #(11) = —1.02, p = 0.33], HE & LAEE &iH
B A A 7K F-[4.80 + 0.25, 1.16 £ 0.12 #(11) =
43.86, p < 0.001, d = 12.66]., $&HUH B4 5 WoR,
FERRZE PN 56 v, & —HEXT . B A -4l
XF | AR A~ IH R A AR S S — 5 20 18] 6T A AH 55 A 2
BALE[4.60 £ 0.36, 4.70 + 0.28, 4.70 + 0.31, 4.71 +
0.29, F(3,33) =0.79, p = 0.42], H 4 Himxf ZaH
A IKEAETE B35 A 25 57 [4.82 + 0.26, 4.86 + 0.16,
1.16 + 0.19, 1.08 = 0.10, F(3, 33) = 1870.46, p <
0.001, 07 = 0.99], FH 5 thig bw, BA-IHRXME
H-EHA W AR E A - IH X FEHE R A - E 4L X
B RS K- (all ps < 0.001), 11758 & —IHiRXS i
HA-EmAWX . EZA-HEXSFAERE G- H 410
X 2Z 0] (A 3G KA i 35 25 5 (all ps > 0.18), 7E

I H A g, 2 A AR E A 1H 1 T i
Z A M PR FEE[4.26 £ 0.94, 434 + 091,
439 +0.71, F(2,22)=1.36, p =0.27], LI F45iR%E
Wi, SCERARIVCIC RAF, 456 S0 2ok,
23 KWERF

i 17 JeF 4T WoR 25 2 I AR, Bk
RGP AEEEE A 70 em (FLFIH 6.08° x 2.24°),
TR SR, SR 6 AN, Hi 3 A
2H P R 2 PN, S 2 P gt B B
PR B BRI ELBY B, 5540 3 A2 Hedd sl it H FRA
M5, AR~ P S AL S BRI B o A — AR i,
TERRZE BN SG h, Zmfis I BB 4 L i Se B —A>
“+ FFZE 900~1100 ms, BiEH B —XTiEE, £
SERFEISA 4000 ms, 7 0 )9l 5 B0 R i i 4
BKTHEAT 5 5 (1 = BAREIRERFR, 5= &
AREEAER &), i, fE, KR
0 FFIE T — AR TR R B P RERL, 5P
I 96 XFiiE . 2E LU, KB ah,
ATHREE AN G o S T DR UE g 5 —FE BB B 2% ) 13
XTI 55 ) X 1) G KSR A — 3L, 32 X A Al
B A 16 X GIR GE4r 32 DA IAE)E), 32 Xt
A E AR E AN 16 MAEE ARG 4 32 3
AT . AnbgRAS B Bea 2] 96 XA, MR B
HEH 64 XHaliE, 4028 4 PRI (DEA-IH
WX (5 & G e g e —80);, QA -EAH
WX (P E A E R A G R IE R E A1), (3)
EZA-HIWGIEE G i 22 —2); @)
AR5 A — B R (MR 5 5 18 BB A S R B
HIBTAEE Al = AHIRES PN IR 45 o1 5, Bl
SEAN 3 A H BN . PA— Bk i, 32 X2
Arial HR R A3 32 A BN TRIE AN 32 YRR A iR R R
AN 32 DA ETRAE N IH S, 5 32 A Hne)dt
[ A8 B H FA B RRL, 43 3 R ECRIEEE 96
XD (DEA-IHE(SE A 1 d iy 5 188 58
&—50); QIEE A -IHE(GIEE A i b i 541
W30, G)Fial(H5 > Wr By s ia ih o ik
SCMHE, H2 ] BB ) o Be4s il finan H
P IA N 55 79 S 56 A L 43 BE UL B SR o FE BRI g6
1 T ] X B ] AT B/ IH Wy, Herp
A 54— 2 By 1H R X Bl H A& W T 1], E15Br
20 1 T 2 TR FET IR TR A R R B B . B IR
W, B bE e B, KRZE 900~1100 ms,
SR BRI SR, RRERETECh 2000 ms, %
SRR IEAT B FYIHO) FIKT . LR 7 LA 1,
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BRES NI R

900 ~ 1100 ms
&1

AT

=

SRR

900 ~ 1100 ms

AR
2000 ms

.
N
T ATt [
"
"

Tt B AN

900 ~ 1100 ms
H&-HiA

2000 ms
AR ﬁ 5 - IE
ﬁ s
+

R

[E3 1 7 e
Vi PR HR (0 HE )98 7 I e SRR BT B A A

24 EEGit%

SR JH Neuroscan 23 ) A 72 (1) ESI-64 5 ik HL
IR RGICEAN A EEG, HIERTEEBR 10-20
PR A B RS Ag/AgClHL IR JBOE R AE T,
LM LG AL Y AR AE R 25 Habl, LSS A i L
WAE L S B S A S BT i, R FH XU 3L 28
MBHENE IS % . T EHIRHB(VEOG) Itk R A2
IRHE bR ARk, 7K-F-IR L (HEOG) 1Y i 5%k
FHPTAMSMR F 4017 2 A tR, 424 F A (GND)f F
FPz Fl Fz Z [a] . i HL 15 5 B SR AEAR % R 500 Hz, %
S0 ST I I8 4 0.05~100 Hz, Sk JZ e BH/NT S
kQ. BEAEHRE /3 A RO A 0.05~40 Hz, LAiA)
AT A 0 AL 1 R AL HERR ), #RERL
~200~1000 ms 1) i L W4, FLr—200~0 ms Sy JEZk,
DA TE] A % 2 IR O3 6 A 74 (AR B & in P-4 i
SRR R £75 pv B, I O A
fr&hn. RGN, Ea-HEX, B4-HEA
% AR G IH R X AR A~ A % (-1 S
TR R 50 40,2633, 33; e H AT, &
A0 | AEEZ A - TH IR A ] 9735 & i vos o
Sk 58 54 44, f4E Z AT HESE(Liu et al., 2020b;
Pilgrim et al., 2012)LL &%} ERP 3 K 6 A, T
TR BEE 300~500 ms F1 500~700 ms P~ 7,
LR (Left Frontal: F5. F3. F1). 4740t (Right
Frontal: F2, F4, F6), Tl (Left Parietal: P5, P3,
P1)F14 Wil (Right Parietal: P2, P4, P6)PU- i X
HATEAE 3

3 4

31 ESEENER

Xof Gt Ay o B 14 5 P A AT C R AR AS ¢ K09
Bro @53 EoR, ZEEWHAEE G Em &K
[4.72 + 0.22, 1.54 + 0.39, #(28) = 44.50, p < 0.001,
Cohen’s d = 8.26]Fl 5 A% )2 1w A [1206.55 + 318.74,
1672.06 + 388.56, #(28) = —6.44, p < 0.001, Cohen’s d =
—1.19], FHBERAEMAR I H X 0 A AR Al
3.2 BEHEIA
321 1TAZLR

DLs AR (E A, ER A AR, U
IH 3] X6 () o o R (hits) . 55 41 38) XF 19 58 ) % (False
alarms, FAs). BX45 PN I (probability of true
recognition, Pr = hits — FAs) A M 1E#f 52N 1 Js2 v Bsf
R (L 1), PEATECAIREAS ¢ K6 46 ol o 52 )
D5 0P, @R ER, TEIHEXE hits b, &4
AR 4104 T = Y hits, #(28) = 6.75, p < 0.001,
Cohen’s d = 1.25; #EEHWXTHY FAs I, B &1l
L5 G AHZE ) FAs, ¢(28) = 0.63, p = 0.53; {EHE
L5 Pr b, EATAHARE AT AL
INFEI, 1(28) = 5.67, p < 0.006, Cohen’s d = 1.05, X
IEAf RN HEAT 2 A 45 B A AERE A inl) x
2 (PREUA:: IHEX . mEALIA )R I 225
Bro @R WoR, BEKMERBE, F(1, 28) =
40.73, p < 0.001, > = 0.59; HERSM: TR0 3,
F(1, 28) = 120.97, p < 0.001, 2 = 0.81; #&A 5 A
PEHUSAEAZ AN 8.3, F(1, 28) = 55.84, p < 0.001,
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My = 0.67, IR AHT R, AN IH i) i 2
RN, S A R R LR A G 1A A SR S

F1 HEREITHHRIM (SD)]
£z =R at| eSS gt
iR 0.86 (0.08) 0.72 (0.12)
R 0.32 (0.10) 0.25 (0.12)
A5 A 0.55 (0.12) 0.46 (0.18)
T 35 6 Fg 2 i Fsf 1056.47 (117.40) 1202.62 (114.15)
EALEXT R B 1217.49 (116.59) 1302.09 (98.55)

3.2.2 ERP R

(1) 300~500 ms (FN400 )

AR vs HIAXF: BL 3 AN E R A 24 30k R
RS, AT 2 CEG &I EA . AR GE) <
2 (PREUAT . FEALWXT . IHEXT) x 2 (X . #iIX .
TRIX) < 2 (CEBk: ZePek. AR E N7 220
Mro S5 EoR, A4 500 BB F(L, 28) = 34.36,
p < 0.001, n2 = 0.55], BAELKMIX[F(1, 28) =
9.94, p = 0.004,m7 = 0.26] . A EMFERIF(1, 28) =
17.57, p < 0.001, ny = 0.39], FEA S HRE SR>
RIX[F(1, 28) = 6.03, p = 0.021, 3 = 0.18]FIH& A 45 %
ki X < - BR 22 H RGN B 2 [F(1, 28) = 14.69, p = 0.001,

@

+2 uv

ny = 0.34], AN AT R, FEXUNAR X 1, &
AN R AR XA Rl ps <
0.063); e 4 MIX b, EEA-EA X ERE
B —IHE X5 & A0 45 1 3 0 (all ps > 0.10) (LI 2a),

H AR Al vs AR S A 1A 45 R FN400 U0 1
Z5 . N T B SEN] FN400 8500 1 22 5, RATE
FEVHE FN400 2% B R/INEN400 R = THTRNS (hony
R BIBEE — AL (e i K AP 0E, LA
2b, 2¢c). VIR ZRME AW AEEZ A1) il X (&
X, TREK)FIEBR(ZE 28R . A2 B8R A A4S b
HE T 2001, SRR, RARE <X ZE
RN 2 [F(1, 28) = 6.03, p = 0.021, 0y = 0.18], H
ARSI B3 (all Fs < 2.42, ps > 0.13), {4 BARL
AT R, FERUE X b, &4 AR s &
R FN400 00

(2) 500~700 ms (LPC %{3)

AN vs IHERXS . DL 3 AN iR
SRR, HEAT 2 RG&ME: AT EE A1) x
2 (PREUAAAE . EALEXT . IHEXT) x 2 (X . AiIX
TIX) x 20F8k: Z22kek . A7k 58 i 22
0T SRR, BEFMF(, 28) =16.17, p <
0.001,n; = 0.371FIERIUIRAT F R0 B F[F(1, 28) =

3
LN

2

ERIX HHIX LT AT
—2&-IHEX HE-EAHRER — I EE-HEAY = E-EHIAXT
® f/\

N/ /) a
N\LY\/\\.//\A//\J ./\L‘L\/\.j\"l//.\"‘n/ﬁ Lep A SAA n//"."“:.://\ MAM\AIJQM
\ A Val VA \/J N \VEaa's
LRIX AHIX ZTX FHTX
— H&W EZEH
©
|
25 uv 2.5
e FER A & EE A
300 ~ 500 ms 500 ~ 700 ms
K2 BRESHHA P& SR T SV i IE Kl (a) . B7 IHZON 53 A5 i 1] (b) FIHLIE € ()
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15.97, p < 0.001, n3 = 0.36]; B&A A< FLHUAF
[F(1,28)=5.74, p = 0.023, 17 = 0.17], A& M=
IX[F(1,28) =9.87, p = 0.004, 0} = 0.26], A& 5>
Jil X R BRF(1, 28) = 4.46, p = 0.044, 2 = 0.14]1
B AP RIS A > i X 2Bk A8 HARGN 5 [F(1,
28) =12.14, p = 0.002, n2 = 0.30], f&j A S AT i
IR, TEAERX AT b, &A&-1HREX R A -
1 2H AN & BRI IR @all ps < 0.025); FEA TR
X I, 68 A - IHEXS AR & A - A% &
ERIE IR (p = 0.044) (WLIE 2a).

Fe 2 il vs AR ARl SR ] LPC B30 1Y 22
St N T HOER S E] LPC B Y2 R, FRATR Seit
B LPC S R /NLPC 8 = HIRIXS (0 15 K 1)
B — EEA IR ey 5 A UM, DL 2D, 2¢)0
DI G MR A AEE A . IR IX (FIX | TX)
FEER(Ze2 K AR B2 B AT A Ty
ZE0rHT AR R, G A IR W E [F(L, 28) =
5.27,p = 0.029, n2 = 0.16], &G LM<k X < BR3E
RGN W AE [F(1, 28) = 15.31, p = 0.001, ;= 0.35],
fAT BB A3 AT SR, FEABIX RIZAETIIX. |, &2 A i)
HAEE A1l & BRI LPC 24 (all ps < 0.035),

STE Z, A AU RE I HE BRI T X2,
PR TTHR, I R Ik 3G 0 2 o A0 [l AR o % 366
25 PN Y DT R B e K 2 P IA R R
3.3 mE®RIA
331 1TALR

VA XM E AW, ERE &) AR, U
IHF#Y hits. 55T H PRI\ B9 2RI DL S TE 6 S0 A8 I
B AR e, SEATRCRTREAS ¢ A6 50 B A2 1y 22
M. RN, ZA-IHEMARE A -IHiR A 5%
i hits [0.75 = 0.14 vs. 0.73 + 0.11, #(28) = 0.97, p =
0.341F130 H F-AFEI[0.34 + 0.15 vs. 0.32 + 0.13,
#(28) =0.97, p = 0.34], DL Hr R, A 5E5E
JE TS SRR HL(BF,, = 0.302), HIE G
SEANFE I H PN AR B o X A s 0 B A T R R
RERWCRM: BA-HA ., EEA-IHIA .. Hrid)E
M TT 25001, SR WoR, PRERAE 800 3
[1228.40 + 125.50, 1003.72 + 135.52 vs. 1112.36 +
127.30, F(1, 28) = 46.19, p < 0.001, ;> = 0.62], JE&
G- IHEA meteny SOy, HUORHral, e A -1H
A (4] )2 0 B e 2 (all ps < 0.001),
332 ERPZ&R

(1) 300~500 ms (FN400 %))

S4-1HE . AEES-1H1E vs. Al LL 3 A4

WU R S AR i, #6473 GREURMF: BE-
IHiA], dEEA-1HIE . B x 2 (X FIX ., TX)
x 2 (CEBR: ZkEk . AREOMEE N 20
SRR, FUA PRI < I X > 3k 38 BN ik
FH[F(2, 56) = 4.02, p = 0.023, n2 = 0.13], HARM
IR 2 (all Fs <2.39, ps > 0.10), fa] S50 43 B it
R, T A — TH TR E A A0 X b 75 T 07 A I8
(p = 0.009); FridlfEHEE A& —IHIELE 4 X ik &
AHZE 3 R (all ps > 0.10) (WL 3a).

H R Al vs AR A 1A 45 R ] FN400 U0 1
25t HERES T —2, FRATTHE SEiT 5 FN400
AR /NENA00 35U = THA] o 15 & AO DR —
B ey 5 R O UER, ULIE 3b, 3c). LIEEA A
EAH L RS WX X T MR BR (4
AR A7 ER) N H AR AT A 22 08T .
SR WoR, HAREE KM o WX 38 B AN 3%
[F(1, 28) = 5.78, p = 0.023, 02 = 0.17], HARM
N3 (all Fs < 2.47, ps > 0.13)., 4] B350 40 BT S,
TEAIX b, 5263 AR 51815 & 01K FN400 2%
R (p = 0.049),

(2) 500~700 ms (LPC &)%)

410, AEEA-1HE vs Al Ll 3 A4
Wi U R o AR i, #5473 BREUGRF: BH-
IHiA  AEZA—1HTE, HrA) x 2 (X . #ilX . THIX) x
2 CEBk: Z2ER. AREOMEE R 250
SRR, PEBCRAE RN B E[FQ2, 56) = 3.66, p =
0.044, np = 0.12], B KIX[F(2, 56) = 3.82,
p =0.028,n,” = 0.12] FEHS AL ER[F(2, 56) = 3.70,
p = 0.050, np = 0. 12] AR I A > fiki [X > 2= BRAE B 4%
5 [F(2, 56) = 11.14, p < 0.001, 12 = 0.29], ffij 24
LAY AT B s, A — I 3] B 1) 7 A5 8 X R 3L
T X F i & 55 OF IR (all ps < 0.039); dEEA—IH
1) LB 1) AE U T X | 175 % B OE A U I (all ps >
0.055) (WLIEl 3a),

P A1 vs AR AR 45 R LPC U0 1 2
5t SEREE T3, A TE SEIHE LPC R0
K/NLPC B0 = THI oy 5 L HEME — TR eanece
PR IUENE, WK 3b, 3c). LUEASMHGE AW . JE
HAT) . WX X, TXO)MEER (R £
Bk A AR BT E Ay 2550 0T . AR R, R
B EERIX [F(1, 28) = 5.92, p = 0.022, 02 = 0.17]
FIUG X <2 BRAC B AL i Z [F(1, 28) = 6.63, p =
0.016, mp = 0.19]. fATSAALI 34T s, FERUI A X
L(all ps < 0.042), & A48 LIRS A A1 & T K1)
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etal., 2014; Zheng et al., 2015), H BiX —25 H 1 5
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2019; Liu et al., 2020a; Lu et al., 2020), #H ZE i3
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2013; Shao et al., 2016)[EIAE i T X B 25 FIA A4 51
ko X — B Ry B A, AT RE S T RIS 2 Al Y
REE R A AR o XS] X) 22 [] A I06 45 2 i i
B, e AT DU S B Ta) i 1 (R AER 5 22 e X (19 18]
I, AR <A BT LA AR R <A i — s ), ik
T T A 322 32 1H 1) %o B 25 1E 5 415 26 0 41 3] % (Bridger
et al.,, 2017; Li et al., 2019; Parks & Yonelinas, 2015;
Tibon et al., 2014; Zheng et al., 2015), TEAHBFFEH,
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Effects of unitization on associative and item recognition:
The “benefits-only” account

LIU Zejun, GUO Chunyan

(School of Psychology, Capital Normal University; Beijing Key Laboratory of Learning and Cognition, Beijing 100048, China)

Abstract

It is widely accepted that unitization can promote familiarity-based associative recognition, but its effect on
recognition of individual components remains unclear. A few studies have focused on this question and shown two
different accounts: One is “benefits and costs” account which argues that unitization promote associative recognition
at the cost of item recognition, the other is “benefits-only” account which holds that unitization can promote
associative recognition without impairing item recognition. In the current study, we aimed to explore how unitization
influence associative and item recognition.

Twenty-nine participants took part in the study. To avoid fatigue effects, three study-test cycles were completed
with a short break (2 min) in between. For each cycle, 96 word pairs were encoded at a rate of 4 s each, with a
900~1100 ms fixation cross between trials. Forty-eight word pairs were presented in compound word pairs (CW) and
48 word pairs were presented in non-compound word pairs (NCW). After a 2-min distracting phase, participants took
part in an associative recognition test, in which 64 word pairs were presented: (1) CW-intact word pairs, (2)
CW-rearranged word pairs, (3) NCW-intact word pairs, and (4) NCW-rearranged word pairs. In order to matched the
level of unitzation between the studied and tested word pairs, two compound word pairs were rearranged into a new
compound word pairs, and the same is true of non-compound word pairs. The remaining four words were used as old
stimuli in item recognition test. After all three cycles are completed, participants then took part in an item recognition
test. The item test was also divided into three cycles. For each cycle, 96 single words were presented: (1)
Compound-old words, (2) Non-compound-old words, and (3) new words. In both associative and item recognition
tests, participants were instructed to press the “F” if the word pairs or words had been learned at encoding and to
press the “J” otherwise. Meanwhile, the EEG was recorded.

First, the results showed higher level of unitization and faster RTs for compound word pairs than for
non-compound word pairs at encoding. It indicated that the manipulation of unitization was effective in the current
study. Second, concerning associative recognition, an enhanced recognition performance, with a larger
familiarity-related FN400 effect and recollection-related LPC effect, was observed for compound word pairs than for
non-compound word pairs. This results suggested that unitization could improve associative recognition performance
through increasing the contribution of familiarity and recollection simultaneously. And finally, an equivalent item
recognition performance between the two word pairs was found, despite the compound word pairs elicited a larger
FN400 effect than the non-compound word pairs. This indicated that unitization did not impair the item recognition
performance.

In summary, the current study suggests that unitization not only facilitates associative recognition but also does
not impair item recognition, supporting the “benefits-only” account. Importantly, familiarity can support associative
recognition when the two items were unitized into a new presentation. This means that unitization is an effective
strategy for improving associative memory, especially for groups with impaired recollection.

Keywords unitization, associative recognition, item recognition, FN400 effect, LPC effect





