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Abstract

Previous studies have demonstrated that repetition priming effect is modulated by the pre-existing
representation of stimuli. In addition, studies have observed the conceptual priming effect in the
case of exemplar exchange and the perceptual priming effect in the case of orientation transfor-
mation of primed stimuli. However, no research has controlled the conceptual priming and the
perceptual priming simultaneously, or has further explored the influence of lag length on the
above two types of priming. In order to address these issues, the present experiment adopted 850
pictures as materials, and manipulated the lag length between unprimed and primed stimuli (in-
cluding immediate and delayed repetition), and the stimulus presentation (exemplar exchange
and orientation transformation of primed stimuli). The analysis showed that the repetition prim-
ing effects of both accuracy and reaction time were modulated by exemplar exchange, orientation
transformation of primed pictures, as well as lag length. The analysis showed that the strength of
repetition priming effect of accuracy was sensitive to the factors of exemplar exchange, orienta-
tion transformation of primed pictures, and lag length; the strength of repetition priming effect of
reaction time was sensitive to the interaction of exemplar exchange and lag length. In conclusion,
the robust repetition priming effect and its strength in pictures supports top-down processing.
The sensitivity of repetition priming effect and the strength of repetition priming effect to both
exemplar exchange and orientation transformation of primed stimuli suggest we record signifi-
cant conceptual priming and perceptual priming. Our data also show that the conceptual priming
induced by exemplar exchange and the perceptual priming induced by orientation transformation
of primed stimuli are sensitive to the lag length between unprimed and primed stimuli, streng-
thening the memory processing framework.
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1. 53|

J& B (priming) F& 55 5T 52 BLION B f5 2 3000 A 1R BOCERRIE I I T B A SAEH, RIS 2
ST A IO IR 2R s SRS R, SRS R 45 IR 22 S B DR S B 808 (priming - ef-
fect) (Kessler & Mosovitch, 2013; Kristjansson & Campana, 2010) . fR#& & /X 2 HL R B (HFRIE S shlE) 5
RS BRI (R FR S 200 B — BORE FE WDRE S 3043 o8 B 5 S B (repetition priming) 7] 42 5 2 (indirect
priming) (Kessler & Moscovitch, 2013; McDonald et al., 2010). -, 43E )5 shfl¥5 5 2R — 80, 7
R 1 &8 R 22 S FR O B RS B %N (repetition priming effect) (Kessler & Mosovitch, 2013; Nie, Li, & Ye,
2016; Nie, Ye, & Li, 2016; Schweinberger & Neumann, 2016). TN, LA & SCREAE B 5 8 3h 808 4
P AU A E A B R AN L (top-down processing) A E T i _E fE 0 3 (bottom-up processing).
TR I A Y E S B B T R AR S BE SRR B L2 R RN R R AE B 520 (Awh,
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Belopolsky, & Theeuwes, 2012; Dérr, Herzmann, & Sommer, 2011; Heusser, Awipi, & Davachi, 2013; Kessler
& Mosovitch, 2013; Nie, Li, & Ye, 2016; Nie, Ye, & Li, 2016). [ i _E 5900 U0 0 5 18 5 38 e o 4R iE 580
TRl RAE B 3 I 1E  (Awh et al, 2012).

RAFFS . AN FLEE RSB — BRI & U AR SR AE I AR I R R R AR 5] A i)
BRI TR, %45 B E LT N AT (Daelli, 2011; Dérr et al., 2011; Kessler & Mosovitch, 2013;
Klaver, Schanaidt, Fell, Ruhlmann, Elger, & Fernandez, 2007; Nie, Li, & Ye, 2016; Nie, Ye, & Li, 2016;
Schweinberger & Neumann, 2016; 7%, 5K, RstFl, x%izfh, AKbed, KK, 2015). fFldn, 4
N FLEE AR N T FL A B 5 5 B3N B 58 (Dorr et al., 2011; Nie, Li, & Ye, 2016; Schweinberger & Neu-
mann, 2016), i LA i 8 5 S 530N B R (Nie, Ye, & Li, 2016). 4 BF 75 ) 37 4 3 T il 40 6 FH 60
H T B R T (Awh et al., 2012). Flan, % Eia( “ A7 ) bebrvEia (“ M7 )0 5 S )R8 5 5k (5
TiE, TEF, WHEE, fH7F, kg, 2014).

PR BT 200 B B RE e AR ILAE R T T — R HOBU T B S AR S R B, R AT
Ak 3 3 ) 55 R 00 3 R o 4R AL UG SRR %N 5 JE 5 (Boehm, Klostermann, & Paller, 2006; Campeanu,
Craik, Backer, & Alain, 2014). #7807,  JERE AR 4 A1) I 7 0] A2 4 53 701l 6 51 k& 8 2 A AT
Ji& 31 G AR ] EEREBIAS [8] (an, JEJ5 Sl 3 SRR R — M AN [R] R ) 2% A (%) 38 520 J 2 20 B o
% 45 B U0 B B A S Bh R0 3% R 491 A H BT 5 i (Schweinberger, Pickering, Jentzsch, Burton, & Kaufman,
2002); 43k B LA R 2 AL 35 TSI 0 3528 2 20087 G AR B 2 1L 31 7 8 B T AL IE S R 8508 5
o, Ui B s RN A2 T LR BT AR e BT (Boehm et al., 2006). 57 Fric # i (type token theory)
Fath, 0 SR TR N v 0 o #2 e SR AR SR B IR ¥ 2048 (Morey, Guérard, & Tremblay, 2013; Zimmer
& Ecker, 2010).

It FEHESE (Cabeza & Moscovitch, 2013)48 i,  E 5 J8 224 RE T-HE J8 2l Ja 30 o in L
(RS REE . L SR R A N ] [ B (X G N 0 55 o 5 Sh A0S Fa 2l i a] f e Ta] [] B 0 =5 525 3 2%
NS4S BITE ST o B[R] 18] B — A R RS S S i 200 R P P R R 5 2 ] R B[] A 3R S S
SE o BEFU N, AEXT AR N 1] [ B B AF 5 B 1] ] o 2% 24 1) 2 520 JE 2 28808 B 5 (Guillaume: et al., 2009;
Henson, Rylands, Vuilleumeir, Ross, & Rugg, 2004; Nie, Li, & Ye, 2016; Schweinberger et al., 2002; %1%
S, 2014). SR, ANIEVHF S8 B 1] 1B) B B2 1R S AN AR TR . g an, 1A R Bl 2E 3E B hiiliEcs Ja )
WA N BRSO Z2 (FR 9 7 BV B ) Bl N 1~2 AN SREld N 1~3 /NIl 1% T (Guillaume et al., 2009;
Henson et al., 2004; Nie, Li, & Ye, 2016; Schweinberger et al., 2002; %1545, 2014); K 8] g B HE 7 57 2K
RIEE N 2~4 AN, B P 2R B [E] AT RE A T 2.5 miny T 3 min, T 15 min %542 (Henson
et al., 2004; Nie, Li, & Ye, 2016; Schweinberger et al., 2002; %% 1E4%, 2014).

WAk, =5 Sh RN B (RIFE S SIS fa sh IR 45 522 53) [RIRE 524451 A% 46 0t 1] 18] B B 52 0 o 451)
wn, JEJE B L5 JE 3 T LA AR [EE B LA ] A2 B ) 1) 2 52 05 3 2808 & 51 58 (Schweinberger et all.,
2002). Henson “5(2004) &3, HEE 3R B 2hRIEEE A 1~2 AN RIE(RI ARG 4 5 s BLR) EAE A 40 4
DA bSR3 (B TR R > 96 s DA L) i) 3 550 J Bl 2k v i B it 6 97 135 45 (2014) R I AL B 55 EL S IR B 55 R A1)
EYNA= A P e P S =l = P LV A= e =Rk ST a7 Wi b C Y N N I IR S A=A

SR ERTIR, FEGIARH . JE BhEC I T R) A 4 DL K I ] [R] B& 35 T s B R B RN, HE R R
N7 B, g A A i RIS 6] (8] R BT S o SR, i R A A R I 5| R M S Bl R o 8 B 1R 2% A R AT
i, ANBE[RIZ H R R B BN AN R B RN R SRR AR S Bl R I ) AR R[] [R] B S
IR Prsgm, AR EEXEHRE TR HEWMELS BN MES BN E. ST, KRtk
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R A FA7 AR R AR B R D SE B bR, IF 31 R s REGI (LS R B 5 3h) 8 sl B 2807 [ (BL
SR A 1) LA AR IR S B 5 8 sl BT 1] A 18] 18] B8 e T it 7. AU 250 BRI E R R shak
ATy B BTN BN SRR s A R A R BT O 2R S RN S g, i WA S A8
AR IEAL A BRI HUARI SR 31 BT (4 25 2 R 3 2800 B i (R 72 BT S O S0 5/ 31) » D W8I ST 2% A 26
BRI EOR TR R s s SV S B IR SR AR AN S 08, AT O T AR SR IR A s R AR
JE Bl TR S35 1) AR 4 5 k] ) 98 52 B 5] B 5 5l 2802 B A )8 S R0

2. ik
2.1 #iR

T ARV E, 16 4(8 55 8 &), ik 20.54 £1.55 % . i BRI ™ H & 0B, 1B
IEMIIER, TOERSE, AT Pra ol m Psd & Rm.

2.2. SEMET

ARSIy 2 (RIEEAL: ARR S ETE AR S ETE) x 2 (B HRAIANFE) x 2 R s R 230514 - IE
SEMUEISE) x 2 (A [R)a]Bg . S7RIE RMEIR 3 2) g Sl it Horh, AR BRI S R BL R TE
B, AFEFEGITERE TR B AR EDERIEA R 2 KEE. RahlER207 iR s ERE L
SEAVBISEPERR ST SLRIE R AR SRS R Eh BB AR K, SEIR R L PSR ETR A 2
SR -

2.3. SEHMR

M T A (Manelis, Wheeler, Paynter, Storey, & Reder, 2011)5 F i 7 (0 & e (e 36 8 T [R) 24k 1 R R &%
27k, B 508 ) i B 850 5K I FH T IR se 5, 531 26 kR T-25 2] B A U 115 3535 280 x 440,
SRR T2 BFIT), SRR BRI, KRR i R AR AR A 7 T S T A
Xof B T [A) B i E AT 4551 5 40 9 8 ZH. i T BRI R BR e ik 2 Syt 4511 8 2. Heorpr 7 414545 102 5k BT .
FEfE—dH b, PP E] R RE 265 24 SKIESCIAE R ST 24 5K ETE: FER3IETES, IELAIE
SEHAHFE RG] BT 6 5K, IESCAMEISL AN FIREB BT & 6 5Kk s mE s EREE, 57 6 ikELE
TEAE Sy g tdihli . 2 8 405 136 7KIETE: Piahif Al Al R& 3 L5 32 5K IESZ AR B B ETE AN 32 7K 5 3 T 5
TER ST, IESLAMEISL AR FIRE ] BT & 8 5K, IESLAMEINL AN [FIRE T &% 8 5K 3 8 5kifElar
EIAE A 2 4l

24. SEWIERF

IE RS AT g R A T 25 5] AR SEIR R . g —41h, fEBER T Je 23 2000 ms fOTEML A “+7 J5
BEIIESIE, ZEEMREE . NREERESS . FEE 5 SR ST ) R A] [6] 55 25 AR & A HY
134, B LA BENUE R B0 BT BEER A e B0, — BRI EIE Ay 800 ms, AHARH
SR R] AT BE (1S1) 4 1500 + 200 ms. B i A 55 2 40 7 J o 1) 2 B2 42 B AR fe N ). AR I
ANWETE, BERMESEE £ E A, S, Y. B TR A AN R % A ) AT A i R (E
ARG P (n, T K BERI) s N TR N R CA ) R0 REVR A5 AR ARk In
= (a0, FE. . EMERE) (82, 05, 2009). kg E Rl e 200 R B, BranEE
(R SEIe Az  EER (N E ) Ah, BIE 2ILEARHWEEHUE, 8T 8RR N T B A s
WZREC =R b [FIRF, & 2R EDE 07200k T 280 O BEALE T 2.
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EIFALE liyama MA203DT Vision Master Pro513 & r s 2 8. TR RN 100 Hz, 2%
1024 x 768 4% . BiHEE SR A, Pl R RE2 60 em. EIERI/KFRITE EALAMA 4> BN 3.0°~6.7°
N 4.0°~5.6". 54 TFHRAEA IR . 8 2H B O £ ik TR0 - . 4 A0 193 4L 180 B AT Bl 5 min. JiT
A Wl I8l SR R RRU AT e v A b 5 AV BT o RS A S B o b A ORI SRR P a1 1
B

3. &R
3.1. EERHVM

AFE A N AR R BEE A G Zh BRI IR 2 WL 20 iR il sk B E S SR B8, 43 Akt IE
AN SN HEAT RIS . R SR SRR ST 1) AN 8] () B 1) DY 8 3R a7 22 40 A e X IR R
BEAT 3BT (28 S o, ST L R i 5 BT S 9005 1 R T T g 1) 3 R w2 24 B 2%, F(1,15) = 53.517,
p <0.001, 0% =0.781; F(1,15) = 13.620, p < 0.001, n*> = 0.476; F(1,15) = 11.176, p < 0.01, n’ = 0.427; F(1,15)
=36.056, p < 0.001, n* = 0.706. H| A 5REGI 1078 HAEH &3, F(1,15) =5.158, p < 0.05, 1> = 0.256; il
BRI 5 R B 237 18 2 AR 2%, F(1,15) = 4.989, p < 0.05, n° = 0.250; 342574 51} ] &) b
s AR %, F(1,15) = 14.972, p < 0.001, n* = 0.500; FIBEAL . FEG1 5 15 3h B ST [ =R &
ZAHARH R, F(1,15) =12.201, p<0.01,1? = 0.449. WUR KA HAEHAE S, p>0.05. 5 ER=HE
A2 ELAE P HEAT 187 BN 20 A PR 45 S S s, M ) IE ST RUAR (50480 57 3h R 24 8 2 AR R sh R TR I IE# R,
F(1,15) = 6.16~8.429, ps < 0.01; A[FIIESLAIA RS E B ETE5 AE 8 3 BRI IR 22 22 5 3 AN B3, ps >
0.05. =i 45 JL Uk WA RE GRS 2 B S 075 [F) ¥ ] 2 m IR Af R 10 S 2R sh A, RIUNAE 2 B 5
S AR FERE I 1) 5 S Bl 2808, B 58

AR AT RIS SR RS sh BT 16 SR WL EE 3o 5o s i sy 347 D[R] 262 52 6 7 22 40 AT [ 45 SR
TR, RIBCEET AN R, F(1,15) = 363.464, p < 0.001, n? = 0.960; FEMIH FRN B3, F(1,15) =
83.017, p < 0.001,n> =0 .847; J3zh B L8y A E N AR, F(1,15) = 0.700, p > 0.05, n° = 0.045; It}
V) 5] o P 5 248 S 3%, F(1,15) = 185.789, p < 0.001, 0 = 0.925. PR 5REMI 1928 HAEH B35, F(1,15)
=14.282, p < 0.01, 1> = 0.488; MM 5 )5 5 K LOU7 MAIAS BAR A 3%, F(1,15) = 86.441, p < 0.001,
n® = 0.852; MY ik a] A1 G 22 BAE 2%, F(1,15) = 82.639, p< 0.001, 12 = 0.846; HIBEM . Kt
1] 5 I 1) 1) B ) = R R EAE 2%, F(1,15) = 9.775, p < 0.01, 0% = 0.395; HBEAL . Hzh &K RBLT
lf1) 55 5 1) ) B ) = PRl 2638 LA FH 238, F(1,15) = 8.313, p < 0.05, n® = 0.357; JIBEA . kefl. FEzhEE

R
R IEAL o “
ERES ‘.;i'
_H/ @
TR

AAES

|Gk v
IES

ISI = 1500+200 ms

Figure 1. Sketch map of experimental procedure
1. XWEFREE
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Figure 2. Accuracy of unprimed and primed pictures. Same upright,

primed pictures are same to unprimed pictures and are upright; same

inverted, primed pictures are same to unprimed pictures and are in-

verted; different upright, primed pictures are different to unprimed

pictures and are upright; different inverted, primed pictures are differ-

ent to unprimed pictures and are inverted

E 2. EEzmERMEsERNERE(ELE: BaEflEREIE;
EE: BanEfIEE BRI ; AIE: BtEFIAERIEL; AE:

BRI RE B #57)

000 B amEr

550 B =aEw

RN EF(ms)
5 B~ o
o ()] o
o o o

w
(8]
o

300
RE RBE FE 7 FHE B FE FF
ZAES ERES

Figure 3. Reaction times of unprimed and primed pictures. The condi-
tions are illustrated as in Figure 2

& 3. IFEEERAE S ERE R R (G RRRE 2)

LI 1) 5 A 1) 1) R 4 DY R 265 AR D 535, F(1,15) = 5.089, p < 0.05, w2 = 0.253. i PU BRI 2 3¢ BAE FH
A7 8T SRR SRS 56 ) 285 SR S, S BV RSB R FE S R IR 2% AR T AR RIIE S . AHRIBISE . A [E) IR S2 AN
ANFMRISE 1 )i h B 38R 8 3 B () e S B (LB B . F(1,15) = 9.771~15.705, ps < 0.001; #EiR
5. F(1,15) = 3.450~9.890, ps < 0.01). _FiR&E Rut WIFEM . Jo 2l TR 52 30 J7 [m) A 8] (8] B 25 A 5200 s S

¥ R B

32. EEREIMINE

ANIF A T R IR 26 0 s SN R B8 5 S B AR B LA 4. N ERE B R B ROV B 5 S AT AR
il ) = AN R (R 3 sh B S22 807 A R[] (8] ) Bl sz e, 6 IR 26 R R s = AT R RE R
ETT 2 Mg BB oR, FEBI E80N B3, F(1,15) = 86.441, p < 0.001, n* = 0.852; 25 KK LBy
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Figure 4. The strength of repetition priming effects for accuracy and reaction times on left and right col-
umns respectively

B 4. FRIFHERNERR(DMRENGNESE SN E

) () RGN B2, F(1,15) = 14.282, p < 0.01, n? = 0.488; I [i] /i) ) = R %, F(1,15) = 82.639, p <
0.001, n* = 0.846; £ 55} a] /&) b (152 ELAF A .2, F(1,15) = 8.313, p < 0.05, n’= 0.357; FEfil. fEzhAE
TE 5L T 7 1) 5 F Ji) 1) o ) = PR 2 HLAE 2.2, F(1,15) = 5.089, p < 0.05, 0= 0.253. X} ik =K &4 HAE
FAHEAT W7 SRR AT B0 M 25 SR R, AHFIESL . AHRMEISE . AR ESLANAS [F) 48] 57 B 35 0 37 B B 7 35 AR
AT EE SN R R, F(1,15) = 33.05~82.94, ps < 0.001, #EHIREG]. JEENIEIE R IT [ S
(1) 1) B 58 B 52 T 26 (1) B A2 IR sh RS &, R Iy S RV 520 %A1 1) 7 55 )3 B s B B

XTI NI ) S B AN B R AT =R EE W E T 2 TS R B, PRI O8N R,
F(1,15) = 4.989, p < 0.05, n* = 0.250; & &) KB 25 AR ERM R %, F(1,15) = 14.972, p < 0.01, n* =
0.500; I [i] [a] f i) 22508 S %, F(1,15) = 5.158, p < 0.05, 0% = 0.256;  A%451 5 ik 7] 7] B (958 HAE ) 22,
F(1,15) = 12.021, p < 0.01, \°= 0.449. =REMLZHAEMAALE, p>0.05. &f _Fibk & &P K £ HAEH
HEAT 1] BN RST 56 A 3, A [RIRE 481 2 B A S R B 5 0 S 3R B 53 2% 1 1) B 5 U ) AR B T R, F(1,15) = 9.65,
P <0.01, 5 BHFEA S5 I a) [a] B8 22 T 52 0 Jsg I (1) B 5 I Bl Ak R
4. ¥1ig

AHIE T A 451 3% i R JE 2 B 2 B ) AR Aot B A JR ) RS B KRR Bl RO R s i £ 4 ]
TR, A bk PR 2R 55 T ) % % 2 523 B R0 AN 5T S B N B A FL A SR A SRR, U B AR ALl
S B B RS B B AR S 3

51 A58 (Boehm et al., 2006; Campeanu et al., 2014; Zimmer & Ecker, 2010)484LL, AW 7RI, EH
BN T AN IR 20 BT IR A 5] b =2 AN [EAREA9 IR 5] 1 B 520 18 3 080 RT B 52 JR sh RS 2 S i, 30 A
FEBI AR 4 m] 5200 52 8 sh RN A R S Sh A& . AR B B T i T (Awh et al., 2012; Dorr et al.
2011; Heusser et al., 2013; Kessler & Mosovitch, 2013; Nie, Li, & Ye, 2016; Nie, Ye, & Li, 2016; Schwein-
berger & Neumann, 2016), T A RIEERAEXT Bl 5 AH R SO In T R A (2 #EH, Bl23EE 3 BT X)
HAG AR ) SO AUE S Y 5 7 8 20 B TR RAE 0SB T AR R RE B 20 R 5 AR 8 30 B 35 BEAS R RE 451 1)
MES ULRCRE BE A e VU BCAR FE S iy, AT Ak 1 AH RIRE B R S BT R I e mT RAHEWT, Sl FEFIA R L
FEAIAR ) 25 A 1) 2 52 3 20 280N A0 B 5 3 Bl 28 B BB 55 I — AN T RE R R, P 2R E AR IR 2 H B A7
FFRIEHL A DA BT 9 0N 7= A 38 0 mT RE R A BT AS A T 3

JEBNEE REUT A 45 R BoR, 1R 3 3 B 2 2 8 T3] 57 8 3 R 1 5 18 3 208 AT B
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RLE SN, YL IR R . HTATIA, RAFRICEIR TR, RS S ASIIR TR kN in
Toid R rp R AE 2R R0 () 25028 (Morey et al., 2013; Zimmer & Ecker, 2010). #EHA41, S BB S B
HETE ) 2 T7 18—, PSRRI RICIZ IR R EE W HPSREIE R R I07 m A — B, idIZ R
PN T T B 2N FN R 2 5 . HACKZ IR e 2 il 25 I 18] 18] B R S KT RE5R,  ANTTT 2 3 R BT 1) A — 3
S 10 H 5 A B RS AN B S RO R B B AR SS . 2AR S FEAERTA RS SRR I T 1) A e A 2 55 A0 AH
2 FR) JE B RN N FL R e, a0 AR IR SRS S SR T AN A B T e K B,
AL 2 IR T ) 4 PR AR BRI R N B0, AH S 00t JE Bl R 984K, B A2 /K P B 3 2R 15 3R 8UTS e B0
AN 2R AV FRD (Zimmer & Ecker, 2010).

5 e F 58 (Campeanu et al., 2014; Guillaume et al., 2009; Henson et al., 2004; Kim, Jang, Che, Kim, &
Im, 2012; Nie, Li, & Ye, 2016; Schweinberger et al., 2002; 521 %%, 2014) kB 8] 8] B8 5200 B 2 5 55 3%
o2 AN L I ) R R PR 5 A — B AR 5 B AR LR 1511 A% 8 R S 5 SR Y S T ) A e T ) A MR B R
AN E ST R B RN AL, I S I T [ R 58 LSS A A BN A IR o BRAEIR B AR IER AL, AHE SR
ST AR B A GIA R REBIANIR 5 Sl L N7 AN S 3l )80 37 2% R 1 B s sh s Al R S 3l
[ HAT WY RSN, RIS RV E AT LY SR B AT A A B AT R Bl AR DA K R R B RS R BB,
B EHRE 451 A 8 5| RES IR 2 3 S AN H S Sl SR BT ) AR e 51 kR B SN JR S X B IR S SRS i SRl E]
PR TF0 ] ol P8 I v v 595 7 A SR 5 SR 0 T R B S B B R A AR A s (e Bt BE 5, X5 Henson 4%
(2004)4 1 ) 37 R E 57 B J Ak 1] 171 58 7 e AR £ 2801 i A £ P 8 6 1710 A8 38 R 0 K i ) [ ol 2% A1F £
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