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WHFE AL 3 IUSEH, i WATESE LS F AR A B Sl | ial DU IR S AR A, DA 12

HA TS T4 A2 ) b SCIRIR N TRV, AR AUl oA ], S8 1 # H R AT S SO 5 R sl b0, 45
B, THEEBINE S S BN B . S8 2 B F PRI AT O S B, AR, TR
WVES T PSS EAR A B . SCH 1 ISR 2 59 DU AR ] TSR S AR AN R R R . S 3 1
P FAR N RS BN e S R i, SR, TRET N LS R S TR UG ] | BERL I | T
AR (R A DU o R TR, T B S e BT . 1 U S AR S R TN T SRS T

R AU (R TR Tad

KR HOCBE B BB TN SR AR
DES Bs42
1 5IF
PRI 2 e 2 B A SCAR I L BE RT3, 155 E
S B2 ) (2 2F ) TR IR 1 (Clifton et al., 2016;

Rayner, 1998, 2009 ). Z M IEHE W, 550053 w0 v
H AR B T ASCRR AR TR v S5 T v H bR imi
Fetn, PFE SCTE B b, AR O R L R
58 T 1 R 75 R T R MR B N400 ik H, i 0
(Dambacher et al., 2006; Kretzschmar, Schlesewsky,
& Staub, 2015); 323 1A i v B8 T 14 H A5 1m]I1
FIRY R TR CBE O T ALK ) | B R s ) AR R s ) )
PR AR 0 3/ TARIE BE Ol v B AR e, wiE
58 P P TR Y B s F AR R A 22 A B I
i) JL (Ashby, Rayner, & Clifton, 2005; Balota,
Pollatsek, & Rayner, 1985; Ehrlich & Rayner, 1981;
Fischler, 1985; Schustack, Ehrlich, & Rayner, 1987;
Rayner & Well, 1996; Rayner, Binder, Ashby, &
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Pollatsek, 2001; Rayner, Reichle, Stroud, Williams,
& Pollatsek, 2006). H 3 [5e] i52 H [R]AE AT LA N B9 15
B W0 PO (BRsA B, XV T7, 7Rk, A,
2018; Lee, Liu, & Tsai, 2012; Rayner, Li, Juhasz, &
Yan, 2005)c H1 b R] UL, 33522 A1 R i B IO 1 SR
PN TR 518 5 0 5 Ve 0 LR SR, 18
B2 TN G o] 52 ) S AR Tad A2 HAt RS
T RIRE A AIFFE AN 22 W, o ASBIFGEAUAE T SO e 5t
TR AN AL

PLETRN N TRE X 43y 3 AN BB Rifiaism
T.(prelexical processing). iali[ i ik (lexical access)
F1 J5 1) L B0 T (post-lexical processing) (Forster,
1979, 1981; Fodor, 1983) . {if A {1 i1 T 1] 138 3k &
POMRNC B e e BT 5 W T i G
(semantic integration), % J¢F-F)iEFRfE ., Xk
B, A AR BB TR R, e B T TR
TR Dy W5 PR A# (Dambacher et al., 2006), #5135
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52 %

WP 2 75 (LA B ATy i el Y138 35 0 At 3]0 TRy
Beo HH M JCHE 4518 o TR 5 I ) I3 Gk Y B
FAr & (Hudson & Bergman, 1985; Monsell, Doyle,
& Haggard, 1989; Sereno & Rayner, 2000, 2003), 1&
BE P P 5 1) A HAE R R A T B 0
H #3517 7 38 35 (Hand, Miellet, O’Donnell, &
Sereno, 2010), Hi YN TALFEAL B 0 T, 1Al A
W SR BEIOAE 2N T 43 (Forster, 1981
Lee et al., 2012), BB HIME S RNE T KPR RS
AR AT TR A T RN M A 5 el i R
T RGP E R B9 s, 1E5R
ot 5 ) A8 A2 E 52 e P 5 R 3E] Y B R B A
(Stanovich & West, 1981, 1983), 1% Ja) 5% B4 el 132 4T:
55 LU K B, o B TN 1 ) AR AZ B S ol i R
N100 J & (Lee et al., 2012; Sereno & Rayner, 2003),
Inhoff (1984)% BY, i s UM {4 15 il 3t 5 72 4 I
Frial i EE LI [R] o Se g5 SRR, 1A T 4
AR B R A 1)1 E 3k BT YN T o 4R, Inhoff
(1984) Y [ AT 55 H ¥k A 1) B i, X AME S5 5
H AR BE A 22 S B0R; A7 N2 . B S I E A Y
o e S B AR T AR E AR, Y B IRGSIE R R
T H AR B S A T R ME

AR 152 v (G B2 DR SO B 152 ) 1 45 T 44
Sz ) A2 BAE IR . BFE ki, TEIR
BB b, R R AR A Y TR B S M AR A A
YE A .25 (Altarriba et al., 1996; Gollan et al., 2011;
Kliegl, Grabner, Rolfs, & Engbert, 2004; Miellet,
Sparrow, & Sereno, 2007; Rayner et al., 2001; Rayner,
Ashby, Pollatsek, & Reichle, 2004; Rayner et al.,
2006), fEAIG B 12 552 BE MR 12 & FR TEAE B2 1Y 1
B8 w4 5 1) A2 BAE U i 3 2 3 7K F- (Ashby
et al., 2005; Huck, Thompson, Cruice & Marshall,
2017). Hand Z£(2010)73Hr T BN XS P2 52 1.
YERI 2, 258 &M, AR EE RSz
AR Bk ) R R, T T e 5 R A ] 52 B
SUBCh 2, ATE ED, PE Z TR A2 AR
SR FALIN T, 5850 W 5 AR IRl a9 00 o
BE 0 P 55 1) 52 B i iRl Ik, PN S FE )
I T T A4 5 ) AT O A R0 <7 b 5 e 3N U
Aik, RAEHRISGE T )75, Slattery, Staub Al
Rayner (2012)fWF5E IR % 30 i 158 T 00 44 5 ) 3t
Z AR BEAE B . BRI, PR SCF R
T B PO 5 1R 2 ] i A2 BAE RDDEAERE, X E
R A PF o S0 B 32 v i B T e R e i)Y

KBTS A FEIT .

FR S5 2 AR DY 0 T AR s s ) 37 1 1
ToUIE A R (MR PH %, 2018; Liu, Guo, Yu, &
Reichle, 2018; Rayner et al., 2005).,, 151 i il ¥4 55 {7
WA A B R M ST IR 7 il FF oY & B, B
A S ] 2 v B TR S R A B e N10O I
W&, {HAE P200 1 N400 i F_I- 9 5 28 BAE I A
# (Lee et al., 2012), N100 JZ 1 - 005 20 B F 15
TNTARE R, X R A T8 B8 TOUI0 A X6 SRV T ) 5% i
A TV AT o BAR 5 AR T SCIEA D &2 4%
AT 255, FE T E AT 5 5] G2 A R P 3% 1] 2 B
Tk, X5 AARRIEAZERR, BOXIES e A
T& T aA h SC A SR BT AR R . A S 3 R
BERYHR ShF 5T & B, o B T 5 1R 2 ] ) 228
AV I AE 25 S90S (] (B R A LA () L 8 A0 B[] R
SRR R BN B oAk e, B, EE A,
2008). HIULAT UL, SRR B 104 5 1R R 58 B R
M o SR TR A R L i AN TR 48 o AN, R RS
B2 55 Y 197 N [ S A A 7 N vl 7 N ¢
(Altman & Bland, 1995; Cervero & Laird, 2000), ft
SN S E B VAL DN E R W BN VA e o A s
o TEEBE IO 5 iR A B b, B 5
R kI R, 3¢ AR FHAON /N, H
54 % Bl (Hand et al., 2010), #2050 “K
FIPE 15 o 40 H 5K e 55 A (2008) F 45 51 7T LUK BE,
v 5 D 5 )] S8 B AR T R 240 AR
T 0.1, WFFE R 04 S 56 R RN Bl I HRURE 55
WA Z, PR BT B TR0 e R] 4 32 H
VERBERHE o AT SO0 o G g8,k ini
2k S AT TR BT 0 1 518 45 B A A T R
P, TP EkA SR PR S BAE AN B R e M

AFF 5 18 15 000 4 5 3] A2 5 A8 B ) iR iR
B, AR TR 550 B R BB, 24 ik, B
SRy B 1 ) S R B A R BS R (L N, E-Z 323 R
SWIFT 52780 ) #0 J2 7 fiff A 1 15 0L I 1k AR ] A58 1 174
Fehith A, B-Z S R Y L RRA AR E A
L ) R A 5 (L30T ) A E)YL 38 35 (Reichle,
Pollatsek, Fisher, & Rayner, 1998; Reichle, Rayner,
& Pollatsek, 2003), AT, J& LM SEIEMT A AE
RRESH A 1 2 B, AR i)Y A o b 000 2 S5 s K T
AN, E SRR A, i TN S ) A 2 ]
2 BEAERIEAR S, b TG X8, E-Z 3%
H AR 5 252 RS 15 S 1 58 T 4 AR ] AR LAk 37/
AR B 77 25 ma 1] VR 5 A4 PR S i T Bt (Rayner
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etal., 2004), SWIFT #iAY (145 K EIRAS 1535 T
I 55 TR AR o LAAN [] 1) 5 2w iml V3R, i
1557 68 4% 401 & 58 B AE i 35 £ 4% (Engbert et al.,
2005; Hand et al., 2010; Richter, Engbert, & Kliegl,
2006) . Glenmore £ 75t 45 52 H I HLS UL, B
Fe b B O 5 T REOE Z A E AL B G R, H
AT ARVE W5 5 1O Z B A2 B, Wik
A B E T B LR 2K BT ) A 52 BB K
(McClelland & Rumelhart, 1981; Reilly & Radach,
2006; Rumelhart & McClelland, 1982), HyA] UL,
AH N e 1 iR 5 kR, AR T 2k SL R A 1Y 4
i

T Fifp R < 58 TN A 20 Ao 552w ) S B 32
SRR 72 8 T SO W6 . e R 9 R E X Sy N0
Iy, AB T B AT v S 32 o 8 T B R0 MR 3
o E L, 3K PR A R SR U 2 24 38) 9 i 1
W Be 5 P i 28 S UK O B A, 8 RB(76%)
SCIRN PN DU A G, H E e J2 DL R ) 20
AN, BN o8 452 6l T8 hn T, HE
FIN T A —E M7 (LI, Rayner, & Cave, 2009;
Shen, Li, & Pollatsek, 2018; Hi 7k, Z=243}, 2012).
Hk, SP5 CFE, o3 # & 2AR R U141
Bl FRGENC, WP kR AR, HSRY

Jin T %5 U140 ¢ (Bai, Yan, Liversedge, Zang, & Rayner,

2008; Gu & Li, 2015; Li & Shen, 2013; Liang et al.,
2015; Liu & Li, 2012; Reilly & Radach, 2012; Yen,
Radach, Tzeng, & Tsai, 2012). /5, HIATRTC(ZF
1) ) 5 28 T R0 ] B A R, 4R 2%
WA NN R, S0 AR 0 T 22 ) A7 28 B
WAL, (HIES SR T SR T Z e A
7532 B AL ) 4% JC W A Il B (Li et al., 2009; Li,
Bicknell, Liu, Wei, & Rayner, 2014; 2= 243 %5,
2011), £ BRI, A8 SO S TR BN, BR
T B G AR  R R R AR R (W] 22 BAE AL, I8
ANBE [l i1 B2 5 U0 TRl 528 B R R, 1 R SR
Tk S 57 AR FAT BT A A58 3 B 3 v Y 3R]
TS5 R Bl AL

S U 1 5 R A SE A W R e
S TR AH N HE TR R AE, TR N T2 TRl Gk
B BT A6 2t n o hSCheise b, 55w v
B A 3 HEFT RN e 7 fiff e st ] RS U 260
S8 000 P 5 i DRI A e ) Y 28 AR AR SERE A
AR N BT AR PN DI B (R4S DU AR
VAT TR PUN A T, R TR B

S WA R I ) R A g, DA R BAR T R,
T8 Ry 2% G0 b ik D1 B 52 il vy SCERDYE U001 2L A
1N S| By 28 i N NS B A A Ve S i R
A ) 4 5775050 2 B B30 T Gl
YIRS EE) (Li et al., 2014; Lin et al., 2018; Ma
& Li, 2015; Ma, Li, & Rayner, 2015; Yan, Tian, Bai,
& Rayner, 2006), SASHFFY 1 8 F HAC R B T
TNCAE R FFERT, BT 3 35 S 40 WL 5815 B il
PR BRI 3R] P DU LA B S BAE I, R
W R, BFFEAR AL, A B PN 4 5 e ) VT
Ik, TS I 5 R ] R A S B R 2
A W O Mk B R e E IR L, i i v
AR B AE TR N 2 s A5 D0 DU 5 A 5 )
e 5 T AR e ARGk 37 b 5 e v SR N T

2 SR 1. IEBEIIN XS R AN
)52

21 KWAHE
211 #HiR

Z I IE, HSEg0OLHT 1 G Power 1155
Jire A WUEE C A SCHR AT DL B Tt 5 el A
(19 28 HAE IR 2 A BRI (/T 0.1), BRI
M NRE A 11 07 A AT AL SR B TR BT TN AR S A AR
(A Z A BEAEH R . BRTCA IR, X
F B — e FH R 2 B AR ER] S 352 v v 35 T
P 5 iR R A2 BAE e SR sk e 4, 2008),
Pzae SR BT R TR A Iy 282 A,
R RNERE S5 R IE 2k 3 WUSL e h 35 1 gl AE 320
NZEAT o 3 USSR S AEAT N 91 DR 2 A el PN 4 S5 %
Ko 322 AEHENDUER—AFHES 555 1. B
T 024 R T I 3 R ) B e R LA, TR B
WA S8 IEAL T IE |, o6 B89, Fra gk
ZHTBIAR SN LS, S8 5 45 o S AR A —
e
212 LE#HH

SEE A RHmEE RRAR . HAE, SRR
2 Wil (www.cncorpus.org) B E I (5 B(EE S
HE R ) ) 31 R B S0 ) 1 B 44 TR TR R SRS, AL
T L] o 2 15 HE SR ], PR UE TR X A A A R S
N0 A HE R B R [ o7 B (RS 4 1) - v ]
JEHRREIE B B . A BRI A) o PRUETR XS Y PR
AT 53 ) A HE SR ) 3 5 T AR AT T 2 3] 31 A
PRI, JFEE G iR N R R 4 AP E AR
J R P= TR SRr=r 7l e i N A TR 1 R 3710
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52 %

F1 TH1IWMHERACHFN. E@E, FiRiAMMFENESBEMRES

H prinliC R B T 1 FE A i) it R S-S RNk RS %L
o T — e A 0.74 (0.14) 111.60 (62.59) 792.27 (537.11)  597.95 (435.01) 7.45 (2.87) 7.60 (2.68)
ARG TR P At 0.01 (0.01) 3.42 (0.72) 798.27 (1038.02)  684.40 (545.69) 7.25 (3.54) 7.25 (2.17)
e TR P~ 0.74 (0.17) 3.69 (1.30) 630.24 (818.67)  554.74 (571.21) 7.60 (2.60) 7.65 (2.52)
AR50 14— v A5 0.01 (0.02) 113.94 (60.21) 729.21 (531.07)  768.29 (580.95) 7.20 (2.53) 7.65 (1.53)

S 73 £ I =% 711U 07710l = s 1 S A R i =
P AR, e, BBOE 19 4R RYE Hiria 2z
HIH A7 2K ) FAh e oe e, MR I AR ROR B
H A T T 1 1 S5 042

T S TG SR i Y R e B AR HE AR ) T
I ZAEEUT 40 MHESEA] 40 AHESRAT] T rp g i T
bR @ =10 = e i =R o 3 T = TS T I 39
BRI o A0 = 7 A 1 R =% S R 7S T ¢
TN 22 R AN (ps > 0.05); 40 ME
BRA) - g < TR0 PR — e A0 E b ) <A B o —
[0 = 7 N (1 RV K e o (30 TRl S e i B = B
PE—ERAT H A5 1) 76 3L 3] ) 0 1 22 S 3 (ps >
0.05); 40 MEZATHAY 4 Fp HARENLAE B FF
W RTINS I ESORN R A T T 22
ANEE(ps > 0.05), £ iR FEA TS E L YIE M
PRUfEZE L 1,

H2% 2 AL, 40 MHESRA) A8 IX 4 P Al 2
RI(CREANZER 20 /A)) o Horb 2 — S RUAE SR 4] 7] f
Rt = TR SR =1 el = 7 i o A V1 K o 0
HARIANL, 25 A S AUAE S04 1 ] f B <my TR0 4 —
{13507 0 B e i I (TR = Tl S B 7 i A I 1
HEZLA) 7, HBRTRN ZE A B 1 A )3t L
) 2 AE SR A~ v E A ) A ) 1] A A 1]
TN = I 25 o) 1IN == 5 o0 TN = e o SN T | = e
A 122 5 3K W32 (ps > 0.05).

FIAN, BRI 40 24 AR X S ) - 1 3 I
SEHWYESAT 5 SO, Hir 20 8 PP b -3 ik
(1 ARERAR T A, 5 ACFRAEH I, 535 20 2417
FEAF AN AREEAGH, 5 UGRERS
M, SEREE. A 4 25 HARATLHEL A A8
A A 3P AN A2 < E s TV A o 45 0 e A
W) AR i o A2 AR R (Fs < 0.34, ps >
0.56; A 7 <o PN M — 1A H A i HE SR ) 5+ @I
P 4.48, GIEME 4.44; 415w RO - 4 B bR
TAAELR AT amIiE 4.55, A FE 4.57; AL &I
PRS0 B AR IR AE SR 4] 7. Gl M 4.44, & PR
4.51; AL AR TIE—m 4 H AR TR AE SR AT . S

T 4.34, 5FME 4.55),
213 It

SEBSR A 2( H BRI A B IO - o T
vs ARTIYE) > 2(HAR AN TR miadn vs K
WA R B T, IR T 5 5 SOk DT ECAE
TR B ARRNL o XAV ALy A AL 2 45K
B SO, A SRR SO AR AL 40 N HESR A T, 31X
LA TF o B 4 F E AR . BRI, SCK S
fF 1 v 40 MEZE)F 5 HERENC A S 00
1~10 HE ZR AT 4, 55 e TN P — I 430 H A5 3], 11~20 HE
A a) A B AR TR — = A H brinl, 21~30 AE SR A4
P BN P — = 0 H AR TR, 31~40 HEAR A 475 (I
TP~ B bRl . 5258 SCF 2 H 40 ASHESE )
THHEPRECHE T 1~10 HEZRA) 4L ik
TR 450 F bR ia], 11~20 HE SR 44, 2 < Tl
A H A ia], 21~30 HESL a4 3 <K Fuil o4 — (LA
HFRiA, 31~40 HELL /)42 5 <m POk — = 450 B A
1] o BRI B S — AN SR SO, H i 40
AT RN I, S8 LS IR SCPE 1R SE g SO 2 1Y
PR AT ], ORE R A R AR ) T Bk R 25 s
A RhRZE . AR IREE A LR 2,

x2 XW1PEE4MERRDCHIERGFZ5
EEZREIH B LES HEZR A T
O E AR i AL TT AR T O
K1,
O Rl 2 PR AR 7 i A AT TRIAE B 1O E
K§d1.
R SR NG R CAR R AT
RT3 AP NG 2 B /T E R AT MR B D 7K
TE: eHAMA Sy B AR WIE, TR

o P A — s A
AT A~ A5

Al
(i1
Al
(i1

214 THERE

SR & K SR research 2 Al AL 77 1Y
Eyelink 1000 HRZhic 4L, RAEHFN 1000 Hz, %5
[ 43 HEFHR 0.01°, BHRHLRF BT R 75 Hz,
YRR 1024 x 768 1R . KA FHRLAR K 20
THE AT RIAESE A I, AR R R 45 om,
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READUFL R 1.32°00 41 o
215 LERERF

SCUGET, TSR AR R A, ik
LR 5 Bkt h IR KT MR s a, dE ALK
STOOFR o AR R B AR b S B i,
F2 3 ) B A R R B S B R, Ar ] 52 B A
B RARE, R AR, MR AER
ZAKT 0.5 M 2 M UESS S, Wik S B 9040 15t
W SR IR S o U 2 B ) L il SR IR Sl A B iR
FEP LS TSR 2R 5850 FIE B8R40 o
T RTFIR YRI5y, 2520 58 B H B Bl R A S0 56
TR, FRARERSEE, A 0 2 3R A
SCR AR, I EOR Sk o E BBk o8 4 B AR S0 0 O
B o R MOESSERe v, F430) T I T R ) 4]
FERP ARG T —A) PIAE, 38 Ao e Bl ) W ] A4 1)
IEf SR

HLG AT IC SRR S AR . B
Se, ERRIAF AT, € R E I R ) A A
SN RBAARIR, XA BT AT
Ve VA W 9 W s oo | BN i 7 O i =
725 W B B0 A - (B A A T X A [ B B 1
LR HEE, AR R IR SGE BRI A
B RZERRE, Bl A S AT, SR
F IR R FE R HE IR B 5 45) . BR R L ARR H
B —Aa) A, BRI AN A TR, PR )
TIHe, B hABE, BRI ZE DA B B
—MRARER, POl R I XA B AR, I
HEFOR T — A TR, DAL, HETA AT
PLoEEE . YR T BT A I B PR e g . ) R B
HTAR BRI, S ML R 5 b2 AR R L IE
R 2E, BRI AN B R 2, YHEHKTF
0.5°F, HHRHERR sh1% o
22 HUEbIE

FRYEIFFT H 1), SE5 25T H bRl %R X
B Al w213 /A 11 31 7 o < g = W e [T
FRAlds: ()& UL R], 57— 3 [ 132 i i
H AR AN S A RE LT R]; (2)BERLET ], 25— i
58] 32 v DA R R R A E AR TR T 4R & R L T H
FRialiC Z 18] {0 s A S I (] 2 A (3) BT ALY
B, B AR LA s R i ] 2 f ., A4
PrAndli: (DBREMER, FoE TR AT, 54—
el Bk B AR R AR 5240 T B SR
[ A LOAE; () RIS, e SEde 2500 T e ml il
Frial g 5z 40 H bR el st Z [\ A9 e 3)FF

TR, 25—l B e rh, R SEIR AR N e
PR EC LA E i B bR B 5z 0T H AR ia S it
[i] Fe A o

I3 AT RG22 A, S5 Bk 2k 2] ) A )
SRJE I T LA IR A B B R AE = 5080, 78 R M58
s g Imed SR T4 77081 (Baayen, Davidson,
& Bates, 2008; Barr, Levy, Scheepers, & Tily, 2013;
Bates, Maechler, Bolker, & Walker, 2015), 43 #7H}[a]
FEARCE UL H] L B8R R 7] 6005 AL ERE TR] ) if 5
Hg X BEFEBR AT X B4, e 4 58 U S MG 278
EALTE, BT L [l AHARE A P M R U A
WGy i EAEAL B, A3 BT AR [m] s 5 iR 10
HMAp 2z, R e s & S HAZ 5 AR
THURRAE by 18] 5 PR -1~ A3 TS Y  J Afr T LIS ) 4
PR LMM B8, SR 48 b5 R ] GLMM #5
AU, RS AR 2 BT AR R T AL [ Rk, ib
A5 B U WL A5 RN T R A A kA T A
D, A BRI R ALEE slope T, ARG 0
slope 2> F AU REIR S, 5 B1H R4 b brifE
W SE. t fH(t = bISE). p HLIK 95%M) B A5 X 1]
(95% CI).
23 KEHER

Bl (0] 25 ]  1EA R AY BIEAE 90% LA I, R
BERINE SR NS s L ) R = SO L ol NS Bt
MBI 5P MEZE L3R 3, TRk 4.
# 3 FW 1 FEHT BRRIEIC LEWAEEiEwRE

MM E LB ESRERE

i T B TR0 VG HE B T 4
TR AR ] R A1) 1 A 3] A1)

HIRFEMAE 221 (2.34) 223 (2.34) 228(2.34) 241 (2.34)

ek

BEALI A 238 (3.31) 243 (3.31) 252(3.31) 277 (3.32)
REALETE] 247 (7.48) 261 (7.48) 343 (7.49) 375 (7.48)
Bt 30.0 (1.0)  30.2(1.0) 26.7(1.0) 24.8(1.0)
FEMME 6207 7.5(0.7)  9.1(0.7) 13.3(0.7)
Y RS 5.6 (0.6)  7.1(0.6) 12.1(0.6) 14.1(0.6)

TE: AL RISSHEAR A ms, TEUUBEREIEIR 0NN %, 15
SONRHER 2E, TR

H1 3 IR 4 BYGEIHZ R al . SR 0 1 A
U EAE 3 TR AR AR (B O TE R 18] | E
R s T R AR [E) )T 2 J00E AR 3R T8 A (P AL
AR M ] AR 5 8 2, e T v e T 5 T
I F AR B I PR [ A 2 /N T
WA T 58 U i) TE o TR R A AR bR AR
B2NTE R R IR N d %y QAT I b 2y o A e S RN é
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F4 TWIEEEKHERSHER
_— YR T RS ] WAL ]
b SE t P 95% CI b SE t P 95% CI
Intercept 232 0.01 42253  <0.001  [2.30,2.33] 2.37 0.01 33277 <0.001 [2.35,2.38]
i) 4t 0.02 0.00 538  <0.001  [0.01,0.02] 0.03 0.00 742 <0.001  [0.02,0.03]
TS R 0.02 0.00 7.16  <0.001 [0.02, 0.03] 0.04 0.00 10.15  <0.001  [0.03,0.04]
A A < B R0 0.02 0.01 1.59 0.12 - 0.03 0.02 1.45 0.16 -
- ST B[] B AR
b SE t p 95% CI b SE z p 95% CI
Intercept 2.46 0.01 22576 <0.001 [2.44,2.48] -1.05 0.06 -17.05 <0.001 [-1.18,—0.93]
T 45 0.03 0.00 580 <0.001  [0.02,0.03] -0.05  0.04 -1.30 0.19 -
TR B T 0.10 0.00 2299 <0.001  [0.09,0.11] -023  0.04 -5.64 <0.001 [-0.31,-0.15]
) 0 > T B TR P 0.01 0.04 0.35 0.73 - -0.14  0.20 -0.71 0.48 -
- NGRS [l AR 5
b SE z p 95% CI b SE z p 95% CI
Intercept -2.78 0.10  —27.81 <0.001 [-2.98,-2.59] -2.52  0.09 2698 <0.001 [-2.70,-2.34]
T A3 0.35 0.07 535  <0.001  [0.22,0.47] 022  0.06 345  <0.001  [0.10,0.34]
TS R 0.56 0.07 8.69 <0.001 [0.44, 0.69] 0.84 0.06 1323 <0.001  [0.72,0.97]
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T E A O R A T T 25 R
(ps > 0.05), e PO M~ = vmi > s i) 5 <
R =% o 1071l S 78 1 I A TR SR 2= = (17 Tl = |
P i) 5 ARG T P — - e A b 1) 7 A 0
FEJE F 2R AREE (ps > 0.05), <& Wi —E 7 5
W H A i) 5 A M — R i H bR L IR
DU — e A [ s ] 5 <<y 000 1 — 8 A B
FRIATE R E 22 A B3 (s > 0.05), &4
TR WS E SR E2Z LR 9, RE 10
AT, 40 ANHE SR AR) 7 AT X o0 B 9 b 2 (28
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%59 XUAETT A5 TESEHOAAE XS B 5 i 0 Tad R AR MRS IEdE 1041

43 i1ig

S 3 B XU E AR I A 1 T AR
SR, A0 AR S 2 H R M R R AR
SRR . B, ISR N RN 56 4 W) T P
SRS, HK, RSN FE AN B TR A A (]
A, 5 B IS AN P AR, e R A
H AR RN 0 B ] (BEAL RS [B) . B LR () 2 F R
A AR, 52 ki R A bR TR A R
R T R B i, LR T A E AR
I A R 2t 2 D)/ R IO bR .
T4 RN M 55 R S S ) A8 B AR FH A L ) (i
URCERLE ] | B AL () L 3 L (o) ) R P A ARE
AR E W e s T g AR AT BARKN A
B, AIHE bR A8 BAE ¥ 2R BN v b T
AT, RBFEFIRRNAS B3, KE B O v Ak
RT3k B K, A B O 2
TH B (k55 ) B 2 A% )Y R ) A S e, DI A B
TN B 6% TR 5 1) N R R DR ERAE, DA
FMIRAT DL B N TR%

TE B S e, WFAT R B, 1B BN PE S
AR AR R A B2 N100 P 0E, N100 S B
VAT NI | RIE AN AR R S5 A AT LAHE,
TS5 U o R Y0 T R R AR T A 4 AT B
HFW . WA, W] WL, SR SR
T T O R O SR AE DR B S 22 1R R 0 (Lee
et al., 2012) TaI45 -5 7400 285 YA 5 (ZH 18 o AR 1
DU I AR AL AR X 238 1y ), i 5 000 4 5 3] 43
AE LRSI N100 I I 0] BB ST I S W 1 18458 5 i) 2
FOBE T S . BRIz AN, BB, H AR
A TR TR ST AR TR P Y TSR A
(Ma et al., 2015; Xl 25, 2017) X FAF AL
PRSI Tt an, A0, T8 05 AT
TR A X6 ik 7 F B RN TR Ak, 2R 2%, 2012),
WU AUl R - Xl R e o E s, S
¥ 3 PEAR TS TR, 25 R, i
HREFFHBZEAEREZA WA R F B E . fik
WFFE AT LAHEI, 5 58 04 5 8 - A AR 158 B
Mol FFSRDYC N R B, X Ah g B AT R
TR AT (Hean, AT . IR AN 5 TR
Yo
5 Eihs

I3 152 1 2 38 o R T 5 4 R A2 R AR
I3, o T B O A [ T AR VA5 TN P e A

25 5 W 4G B (Clifton et al., 2016; Dambacher
et al., 2006; Rayner, 1998, 2009), P 3¢5 Rl L
FER B, 1B IO RE A #E 5 AR RN B S 0 T
(Schotter, Angele, & Rayner, 2012; Schotter, Lee,
Reiderman, & Rayner, 2015; White et al., 2005),
SCI Bl A B, 137 2R TR B T {5 R 2
XA H AR IR A SO T, 32 1052 0 48 1] 12 36) (1)
AR BRI B2 (Liu et al., 2018), ASHFFE AR H brialil
B, R B I e R T B A
WAL, 3 BRI AE R - B, migsEauivE A
P TR e B 15 1 ARE A A8 2 DR T AR o 5 0 4 E A
T, 3 AR UL N b R A Y R 15 R ki3
HARTAIIL, a5 S0 P %o Hb SC3R)Y i T ) 52 il
/BT BE BR T BEEAER AN, 5
PR3 5 M A A5 S IR SRS o 2% IS AR O B S A
Il B BE A TR N T (Rayner, 1998, 2009), Hi AT %1,
B P 52 e o SR R A AR, HY
i) 22 AR T B B (B AR, AE S P40 ) o AR AT
FEHELIRBE WM SRR R W R S BEAE M, ZCE
VT Wil 35 R R A 1 5 00 P 22 /0 W D 4 5 e
ARG AR BN TERY, X TR A 4 T
DU S e Tl T A BRI
51 EEFMNIMES A 5IR5M. FIAE
MIBES
USRI TR A B 2 T 1A
VL8 75 (Hudson & Bergman, 1985; Monsell et al.,
1989; Sereno & Rayner, 2000, 2003), &3 #i v 5
i) A A L B0 Y R A T S T e S v )
WA A o AT AT & BT B 04 5 1l 52 BAE
MR, WA ERONWAAEE SR, XFh 25070
Hb AR S AR A 3 i D R o i e i v o i
IR A E M52 R kA 4 (Balota. et al., 1985;
Schustack et al., 1987), Mj iR 215 52 M Bk 52 ) 2
TEFEER) . A AR, AERT LS T H bR iaE
TEBCIT, 1 B A H AR R AR A 2
TR H PRI A, AT ULTE B8 S50 P X ik
12 ) 2 W AR B K FIA) 3328 & (Rayner, & Duffy, 1986;
Rayner & Well, 1996; Rayner, 1998, 2009), S5 1
[FIAE A B, 8 A5 T e AR ) A A 5 e Bk 2 M 8 A7
TEZE S, WA RESZ M BRI ME A8 o 32 S AR I T AL
AR H BRI A R 445 B (s B AR I I R 8
S PUN) e 25 k321 H AR 1Al (Engbert et al.,
2005; Rayner et al., 2004; Reichle et al., 1998,
2003) HHEE TIN5 0 H AR a0 Bk, B

B #MmiaiC
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TR T AR o e H AR IR A TN T 3
NS BRI ME RS, 1 B TR AR S B e H A i) I
AN T b T 0, o5 F00 P 25 T 4 5 i) 1)
T h0 A R[] S TRl AR AR B, 3O S B AT TAR R
7 b N ] Y R T T R AR

AENS T T8 B FO0I P R TR AR ARA N, A AR {5
A BRA AR shdshn . Aad, TEBKZAEER I, FHRL
7 5 T B T M 2SN =2 [B) Y 22 S AN TR, S AR e ik
T M U B 32 A X6 1) V0 T A S ) S 4 T
AIN T, O A8 B U 52 M T Y T A ]
FEF, TR S AN A — R 22 5, T T
DU 2800 5 PR AN 2 S AN K, 1 B 000 P A 7 g
5B A8 B WA RN T A B (S0 B B . Ma 45 A
(015)AIFFE A B, AU B AR a1 1 45800 BEAE
S 7 e R I o SR s D T E = ol v W T (T = K 2
T ) 2R ) 3 A0 D) BB AE B bR R I A T A
B AT U, AT A, PR B R I B
TEE TR T, ARG BN, 357 2 AR
RS G th () BE Al R IBCRE TR i, TR Hh AT SR
XU ARV A B G iy, 1T 1) G ) D) 5 A A v
PINETT 58, 2017) o ASWFFREE SR (IR0 FiA]
ARG N TE R SE AR A BT 25 ), RS TE X A A
B 3P, 0 BH R 22 1m) i B hn b 40 55 5
I TR (Fetn, B s 4 A, I R R
FRGIAE); i B B0 Pk 5 R A BAE TE
ZARZ T br bR 2, BLUITE BT SO 5 e 5 5
BRI ()25 ) | I D55 6 7N e

XL 1 55 ISR 45 A 22 S rl 0L, 7E
A 00 P 5 0 3 A e 28 L e ) PR [R) R L
“TAI AT TS I 8] A2 B AR AN T e 4 (R B
e ) 5 1A RO (R) A2 EAE TR L 1
B TPk 5 e i Tl A R A2 BAR T L SR S
TR AE HAE AR 3, (O 3 iE 5 Tl
HRFFHZE TN EE . %83 EF M LRETER
KARE FACFEIRA N T.(Li & Pollatsek, 2011), #HiF
B8 0000 55 S S Y A8 B AR AR b s ke
TR TS RN TR A B £R A iRl
AR SRS TR T A B O T Y 2
AR DU HETS T TN 5 40 30 AR e 58 R )
NN TR AR, BEAE 0 2 T8 Y b T T2 T el 55 5
FETA BN L2 T8 b, AR 5 145 F e [a] 14 52
HAEME TR X B 45 R AT 78 i g 5
(Predictive Code) it i BIfif e . IRy, £
LS55 L5 S Br WL A5 8 7E 2% I8N 5 i T2 1

AR R, A8 RO 43 B A N T2 T T A
59, H2HI95E i (Summerfield & Egner, 2009), H
PERTAL BRI T f BRIl 52 v ) IR B
52 BIEMMNMESMNEEFFM EFFMRE

EZMRCMIMES

SRS 2 FNSLHS 3 AR B IO M 5 A 5 B
0 )Y ) A AR AR o X6 B R 0 S 8 85 TR w5
WRM: B, BFFIM BT FI0AE B850 R 2
B BRI, AT R R, BT
AR HER RN 2 IR Zh B . Li % A(2014)BF5%
KRB, DRI s o) HIR g4 i s R S ma A R T
A R (2 AR T, B0 TN T/ 32 T
FERNC AR T A7 5k o, B T4
BB MM R S, iR SN T —
FREE b S T RE TR O (3, 2%, 2012)0 #2Y
AR T RN AR S R B, B ARV L
SEE AT AR Sy W e AR AR I T2, R
HFRETE B KR BB (Li & Pollatsek,
2011), TR 0 5 e an) i A s, HE
SRR N TR, Y AR S A A A ) A R Y
SR b (S B0 PR T B O PR AR e, AL L S i
AR R I, R A AN L T S A AR B
WA, S UEHAAIXT B N T, BN T AN 5 9
WEBAEREIR N T2 v, SZE & RO 5 R
AR 8] 22 5 LA e IFERF IR 45368, ASXEEDN] . XL
FARIC ARG b, <R T 5 o e A28
TR (R B ) AN TR) T4 3l i T2 5 2 n Tl fl 58
HIETEE R . MR, MR T IRAGT .

YR, 85 RS I M 22 18] A 28 B T,
R A ) i o i B VAR £ b =e o N = R N ]
T, ATRI, AL 77005 B 0 ] i
EEAE, TS A ) 5 b T P A R e £
AHAS PR bR o BTN T2 5 Bk 1 A A i T2
S 2 S5 R R BRSNS AN T
ARG bese At vy i 5 A i iR . i8R 3 R,
B TN 5 1] R RS B I 2 AR AR o 1
BE WO 00 5 i A R s HAE 225
AR TR R YR AL, B . B,
W5 LB, BARENC RS W m 2 4% vl A2 iF B frin)
TCBU, AE B AR R B H 0 2 4 WA A 24
MR (Liu & Li, 2012); U7 H PLAE ) B AR 5 H
HB 7 D) A ) Y B S TR N T ) AR
(Liang et al., 2015; Yen et al., 2012), XLEHF57 4518
FKHRFIM TSR, Hik, SAEs:
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SEB P ) B S AR (L et al., 2009, 2011;
I, XD, WAL, 2016). fJE, VIR
AR A (Gu & Li, 2015), M A& AEIFE] B, 1551
WIPERLR RS A0 50N 19 % A i R A 1T g 5 1)
VINH I EE ., SRR S DA 4518 0T L
Hem . ERE T . BT A HZ R A A HAEH,
Al BRI A v AEBL o 28R, RTILIE TR IR A
5T -
53 EitBR

LB T B TOU I 5 AR AR . A AR S ] 1Y) 38 ELAE
FH AT SR R0 A B BE RN L o A S K BR
WO S R A BARE W, 1 5]
W T EARAR A BAE R B3, kT DL
T B FOUIN 1 2 /0 5 R ) R S 0 T A (B) 3R
(e, WAL HT . TR SRR A 2
W 3 12 24 302019 WL 00 381 455 T 14 5 1 =7 1 408
JoR AR e A8 H R R S A R S A, AT A
DU, 45 R0 M ] DAAE PRI )V 22 mT O H AR,
AR HE H AR T, A wEoE 280, S e
rF ) T S T P N AR T A R R (O A A
2016). ERP k62 B, 15 A0 P 5 im0 A8 1 48 B
AL 43T (Lee et al., 2012), & [ fMRI J7 fiiF
e RN, TS TN X R A T A R R 4G T
B& 43 A, 0 AR 1AV ik (Altmann & Kamide 1999;
Bonhage et al., 2015), TEBERUN 5 WA 7351
WA R o i T /8, s A3k A i N n T,
& NS 3R i T 48 5 (Dambacher et al.,
2006), BN T 3R & T8 T R B B, B0k
B TR0 5 4 R A ) 38 B AR S R, TR
5N AR AR (B9 1) PN B AR ) 38 L5 0 1] Y T
TR AR BE ST 2R TN T — BER AR
00 T A TR 38 35 A SR A B B, B T
DA X 20 57 o

R A AR BIF 5 235 5 T IR ) A0 8 35 o S U 1
o B EARBLH, XA T 96 UE R R SR B 2 A 0 38e
BERY, E-Z 13295 Ja SLMUAS B0 T B T 4 ) A A
IR B4 77 =5 W 3R] Y0 T 4% B B (Rayner et al.,
2004); SWIFT AR ] $22 40 9~ PR 28 52 B 38005 i ml
fiE(Engbert et al., 2005; Hand et al., 2010), Glenmore
AR AN R e AN )2 T 22 (8] A9 58 B X (L,
BN T2 R SE N T2 ), HIfF A% EiERES
RZIN T3 Bl e, % 083 FRBRIF RS
PASEIN T AR ) oA, BT R AR Y 25 SR Ty
A TR R o ASHIFFE & B, 1858 W0 5 (K SF 28

A H A M RN TR AR B, XA A T 58S
S MR Sl 2 AR Y 2 A NS A 3R] D] 23 A5
AU E 18] B 0 5 5 0N T 22 M A AE A B, H
X T BN 5 1) 4 i 2 R A s i T
AN L2 6] AR AEAC S 4, IR A 4
A B3 (Li et al., 2009, 2014; ZE243F %5, 2011),
BB X AR i A S ELOE AR, A I A
T TN 4 5 S N T A2 LS e )Y L Ty
By BARPLHIS, BB B 4 e Bk v S ) 352 v ) )
T AR 28K, 58 RN rh SR 32 Hh A3l
TSR Bz i BT 5 BB 2 BT S 45 R Sk

ENTETRUR 8 T R GBS R IS IR 8= S L
& (Fodor, 1983; Forster, 1979, 1981; McClelland, &
Rumelhart, 1981; McClelland, 1987; Morton, 1969;
Rumelhart & McClelland, 1982), &A1&k B, 3%
TN 1 55 3 A A ek A2 B W) e TR YN T A B T
(BFINT), X763 s Ee . A, 240
AN Tk AGE IR B LS, PSR i DUAH X i 37
1975 2 RN L, BB TS e 2 /D e i
BN TR B Be . pFoR A B, St imil e xfE
F (I H T Bl 132 8 1) AR B 4 1T 75 ) 23 0 B X 1 455
5 B (Ashby et al., 2005; Huck et al., 2017),
fifptth it FE A B AL R EERT, 2 00 AT AE X A
o fERE R SCRNL A TR O BB A, o
o A TR AT R P i et B g, U3 v SR
T BLER AMA )43 AT N T3R5 (Bai et al., 2008;
Inhoff & Liu, 1998; Li et al., 2009, 2014; Liang et al.,
2015; Yen et al., 2012), X 7] fj& 5 O AF i
BB TN 5 0 A (R ) AL A B
AETE I N Z— o AWLEIAN, S ETE I TAA
ARSI THAE THARI R SE, 24 H Tl - gw bt n
TR B, NN R G2 E X 55 B
MM, DA 7™ A= 28 BT B9 0 T 5K % (Stanovich,
1986), I WF 2 LR SCAMERE AT B RE
SI N 9] 3 D] 52 0 TSR, S T M S HL O AR
IR [ EUE T R AR o
6 &iie

thSCI Y, A B RN M S R R A Y
Mg SR L0 T AR AEAS [N T B s A 5 i o TR
T 2 /D R R RN A ER A B (e,
BN, SR Tk A G Gk B B, 1 5 R
PR 55 0 A 2SS (- S A R ) 3 ) ) 5 e 4 T
DU X A 57 o
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Abstract

It has been extensively documented that the predictability of a word in context is closely related with how

easily it can be processed. Although there is evidence that the precise time course of predictability effects

facilitates the parafoveal processing of alphabetic words, i.e., the extraction of their visual, orthographic,

phonological, and semantic features, the issue of how context impacts the early stages of word processing in

Chinese reading remains a matter of debate. In particular, does it affect early word and character processing

when identifying multi-character words? This issue was explored in the present study by manipulating the

predictability of the target words and the frequency of words or characters. The hypothesis that predictability

facilitates the early stage of word processing, i.e., word/character processing, predicts reliable interaction effects
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of predictability with word/character frequency. Three experiments were conducted to check this prediction

Eye movements of participants were tracked as they read Chinese text. The sentences that contained target
words were displayed in Song font, with each Chinese character subtending approximately 1.32 degrees of
visual angle. The target words embedded in the sentences in the experiments were composed of two Chinese
characters. All three experiments manipulated target words’ predictability, in addition to which we also varied
the target words’ frequencies in Experiment 1, the frequencies of the initial characters of the target words in
Experiment 2, and the frequencies of the end characters of the target words in Experiment 3. The movements of
the participants’ right eyes were recorded with an Eye Link 1000 device manufactured by SR Research Ltd.

Pervasive predictability effects were observed in the eye movement measures in all three experiments, such
that high predictability words were fixated for longer times than low predictability words (i.e., first fixation
duration, gaze duration, and total reading time), and were re-fixated and regressed less often and skipped more
often than low predictability words. Except for skipping probability, a similar pattern was observed for the
effects of word frequency, where frequency had a significant impact on first fixation duration, gaze duration,
total reading time, and re-fixation and regression probability in Experiment 1. Reliable frequency effects of the
initial character on probability measures were observed in Experiment 2, with higher probability of skipping and
regression, and less re-fixation on words with high initial-character frequency than those with low
initial-character frequency. Reliable or marginally reliable frequency effects of the end character were also
observed in Experiment 3. Although no reliable interaction effects of predictability with frequency factors were
observed in Experiments 1 and 2, pronounced interaction effects of predictability with end character frequency
were observed on fixation time and re-fixation probability in Experiment 3.

The particular concerns of the present study were the interactions between word predictability and
frequency variables. Bayes factor analyses of the linear mixed models in relation to first fixation duration, single
fixation duration, and gaze duration were conducted for Experiments 1 and 2 whose results favored the null
hypothesis. The lack of interaction effects in the first two experiments suggests independent impacts of word
predictability and word or initial character frequency on Chinese word processing, while reliable interaction
effects between word predictability and end character frequency in Experiment 3 suggest that word
predictability affects prelexical processing, i.e., character processing in Chinese reading, thus suggesting that
context directly impacts character processing in Chinese reading. Finally, the theoretical implications of the data
are discussed.

Key words Chinese reading; word predictability; characters and word processing; eye movement



