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Abstract

In recent years, there has been an increasing research on the phonetic-radical neighborhood size
(NS) effects in Chinese character recognition. But the NS effects reported are inconsistent, some-
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times being either facilitative or inhibitory, and the causes are in debate. No neighborhood regu-
larity has been considered as a cause. A regular neighborhood is defined by a high ratio of neigh-
borhood members that are homophonic to the phonetic radical to the members that are not. It has
been assumed that a part of a word string can be represented in both the whole-word layer and
the sub-lexical layer. Thus, it is proposed here that the phonetic radical of a regular neighborhood
will be able to inhibit its regular members and reduce their feedbacks to the radical in the
sub-lexical layer. The purpose of this study is to test this proposal. The experimental design was 2
(regular vs. irregular neighborhood) x 2 (large vs. small NS). The delayed character-matching task
was used, judging whether the target and the probed presented in sequence were the same words
in identity. The experimental results of 25 participants showed that for the irregular neighbor-
hoods, large NS elicited smaller P200 amplitude than small NS targets, indicating a normal NS ef-
fect. Conversely, as expected from the proposal, for the regular neighborhoods, there is no signifi-
cant difference in P200 between the large and small NS, indicating disappearance of the NS effect.
The disappearance of the NS effect in the regular neighborhoods suggests that the phonetic radical
of a regular neighborhood is able to inhibit its regular members and thus reduce the feedbacks to
the radical in the sub-lexical layer. These results are further in line with the assumptions of the IA
model and the assumption that a part of a word string can be represented in both the whole-word
layer and the sub-lexical layer.
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1. 5l

TR FAED 7 4 TARRIIEG, Bl — MRS A SN Z2EW TN SEN TR A
PEFFRALTE SUE R, A SRR TR EEE . ASEN— MR BT, HAEDCF I K%
BARETER, &N DME B 55 5000 OR/N) BUN 23R AR T I B 2 i) i

75 5% RN I FEYR T 93 E TR RS I 5T, Coltheart et al. (1977)3E1E 74 “FKA N
SE SR, B3 H bR S ] (AR ) (8 — AN - BT AN 2503 7 BRI AL BB Y B e A 1) B lan,  cake
RIS R o care, coke, cave, bake, lake, make, H:ZEAR/INN 6. Andrews (1989)K HFVE HIWifE N
BRI S, R IR SIRARI H bl i S S FE PR TNk . RIL T “ KRR BRI, TEIRRR
KRB RARBE RN o 75 55 M R AA [F] — S5 KB A w1 8ES, ARy “RIE %" o M
55 FIFEANGE G RARAA, LRI A 44 AT 55 3577 A KK {2 i3t (Feldman & Siok, 1997; Li et al., 2015;
sKARASK, 22, 2008).

A2 HOE AR T (Interactive-Activation Model, faiFK IA B8, HChi IA B8, Taft & Zhu, 1997)5 5Kk
R R EY) ZBENR, DI T, BARRIEBeE Bhria B £, [5G 2 0% K0 7 -
B, RERFAE 7 BF 53575 Hu3a =ANZ R (McClelland & Rumelhart, 1981), J2 P4 A Z [ 47 AEMIF0 |
MEARSFI B TN R o BTIE RS B 2 BB S5 A AT B AR R O ) N AR N 2R
T REH1 %5 (ca, ke, ake, are, oke, ave, ate ..) Wi H.t. (AL, Andrews (1989)ihN, MEL/INFE, KEHEKIE
Y 1A B 5% R] Re AR BB 2 SR R A, BB IR T A A, AN 51 SR 2R R .

il

DOI: 10.12677/ap.2022.1211455 3760 (LA


https://doi.org/10.12677/ap.2022.1211455
http://creativecommons.org/licenses/by/4.0/

A SR AR A3 P A0 FEL T St S R IR AR S A O A o B 5, PR S R A 1 [ 1 3 05 K S i H A
DA 75 55 K 58 i B 5| R IIEH /N P200 YRIE, FIA P200 LMK SR 3ERN (Barber et al., 2004;
Chetail & Mathey, 2012; Wu et al., 2012; Hsu et al., 2009). 4 #F 78 KB #0 RUUEFIEF BTN F2EE K
B, ROVEBRF AR NF S LMY P200 (BIESE, 2017). B2, HEEERE R RIGAZ T,
KK TEAR =55 /N P200.

SR T AE D ST PR B /N S0 R S0 B A1) 1) 5066 A B3 R sk 3 5 TR 22 1 R o o B R i I AL (A
cake HIZ R A cake. cate. bake &5\ 1L L), RIS 51 & 5K %) P200 (Sereno et al., 1998; Taler &
Phillips, 2007). 1XfF% Grossherg (1991)i R A AL iUl . Grossberg AL 2N 1A BB FIHM7E, EINN
T R BE R AT DATE B4R [ A AR 2 A RAE . T2, BT ER 2 PR 2 1) 7 B8 5 5 R 01 52
H A A L R 5, 58 P200 K. T PHHE A 1R AR B2 X R AT 1 RS R, AMFER KR
TR 0L R A2 T 2 1) R B - BRER

[FEE, 75570 IR E AN 72 RN RAE, Rtk R B8 2 F 55 51 2 MR 0 A, it
FEAFAEVE 2 B SR RS 51 5 T8 " 400 A 3K A 00 D) 5 1 s 70 il IN AT DR I 7 2% P 7 5% (52) -3
THIRG: KGR, 75 Rlng, RO, P200 k. X — A8 T AmvIbscRe. ik
NN (2015) e SR GRAR 5, 1£2 KUk 01 5 78 55 8 5 [R5 iR e b, KR 5 7 Ee /N J
51 TR P200. 45045 (2017)i — 5 Wom, BN SR 7 i 44 s I 118 K SR MBI g S5 i 71N T A R )

B T SRR 9T, S SHEE FR B B AR R SO AN AN SR B X ) o 49140, Zhou et
al. (2014) 7R, BahT “57 SEEE A EKHEAMN B br7 “B” 51K HE /M P200. AH, Kong et
al. (2012) &3, SRR Hbr7 “Re” TR FREE T “R7 . A HAR 751U E R P200, %1
DU SRR 7R, JE B 75 55l Ja SR SRR 7, BRGNS AN B0 5 e ) AN R0 = 5 e
Kii, F55 R WREERIEED) “57 £E% ‘R KRNI aM. M TRNEREAR, R
R BESMiEE P MR TTAE Sk, HEFEEENREE TS EEN EiRE R R
ZHONM ZR RS 7 (s, i P200 14K

R, 55 SR RO R R LA R S5 LT RE A TR, X R I SR R A RN R K
JERAR R RS B 2 A — S B B R R . 22 B 5 34 (1 K SR MR 7 55 B A 5 5 22 ORI B % ) o8 (B
T ALL) IRF 50 SE A J5 5 0 M 2 A 5 R SAst, HISS R SR L, 3&E K P200 B K, HRTHOREK
GARHE, T A R R I B SSEFE k. XFk, R T B A 5 SO R IR AR, AR TR
75 55 G RN 43 N 75 5% SRR (22 U A 5 7 55 B 2 TR 3 ) 5 AN R 7 5% S50k (DA Sl B 3 45 75 5% 2 - [
), DA SR SR AN AN KN S0 % 1 IR P 55 SRR E () P200 28082, a5 RN SR 2 A 1) H A
FOFNE, AR . AT H B8, R G5 AR 4 G e 3 st 55 I A1 2%
Ak

2. 7k
2.1. #ik

WAl MR AR 25 N5 12 N), 4k 18~24 A%, WRAFT, MASFEMIIER, dHE
O EL, RBINEIELIE . FrA YR BRSNS, S8 A A N

2.2. SERIT
ARSI 2 FRMME RN Z M, AR ZER) * 2 FRKANCRF R, MR Rttt Flit,
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ARSI SRR PR S, IR, BOMNFIR, AR RE IR, RN,
2.3. 8

MBS B ) (A0, 1980) 8t & — AN S A T 75 AN, IR A R B I
FRIGEHER . RENEANFER IR AL FE IR BB F S LN 2 R 2. BEEEHPNEE
oo ORI R A AR BT 5 AR . ARG Gt ik U BT E B S5 R KN, Tl R
WA, R SRR B NN BT HEY o TR AR S i3 — B KRR AN DL K 3 . SR
JE R 55 SR e LR B 5% P53 5 7 5% ) i (Bis  ARVAA) P SRR e 0 ) L 2 0 AR DX 20 R ) 75 5% 5K I
UK 7S 55 51, P4 MR SR F A 7 I A 0 B0 2 R R R0, BN iR, SRR 5K e, AN
/NG FLIREL 192 AR 2 T AT 75 BT 75 2 AE v B b, DR AR DY 2K H AR 245 48 4,

DA MERERUE N : 1) AR RERT: 2) FEfAMRET; 3) BN FEAMLE&E XL, irf
FAEZET: 4) BINFHBERERAEE, 5) H/NGOREFZ & MANECN 1 5] 6, REWEA 5
FREAANECH 7 B 17, RERDEREE. EFEREREEE. 700, SRR RS
— I HE R YREE SR EEE(F (3, 223) = 0.99, p = 0.40), F40i(F (3, 223) = 0.21, p = 0.89), AHX} 45
R Z(F (3, 223) = 0.79, p = 0.50), 53 —BUH(F (3, 223) = 2.36, p = 0.07) . FTA AR - HEAT HORI /K F
6 AL FE(RI K A S, BB AR R M) . 15 56 {# F Macromedia Flash 8 A, &N+
AR 245 x 245 (G K E R, H BARFRT 5 39, FONME, 775 39, Ty BAR(LAHE
B = Z P E AL ), JEH L BMP kUG HCFIEE A, RIEBA AT E R MR L. SREH
PICFRAG %145 F T4 B b5 7 B R B4k (Snodgrass & Hirshman, 1991), HEkIAz & 76 B A BEdL. P
BI5r e . SR )5 F Photoshop A4 B R HEAR SR, JEAT S I RK/INI R . J 5 BT L3510 45 x 45 18 3%
BIR A7 E R RIAE E-prime F27 . BEAS H AR AR FI7KFFI2E B 1.3,

2.4. 12FF

ANV (trial) S 20 A AR AR o 8 E-prime FEF R4S, BEIUFE 21 Ji~F (0 LML B 0 FR e e,
P RATE — SR EFIE R T b, PIRVERLIERT 7 bR o, XUIR S BRREPE 40 70 JEoK . pids oo il —
ANTEM H AR, SR I — /NSRRI 7, SR 1K) SR s ORI 7 Bl RO 1 2 Rl — AN . 5]
SCIG (MR SEIA RSN, SO0 5 1E I 5E M [F]), FORIEFIZRAE 90% LA b4 fedb4T IEASLa. K
SRR “E 17, BRI IGI #R7E B RO B — AN 500 ms () “+7, B SN 200 ms (1)
2B, ZJaHB—A 300 ms W (E bRT), B 300 ms B, ARIGIEMRIAAL B H B — > 500 ms
1“2 7 MfFS . )G P HIL 200 ms 173 BE, A LEARRIALE £ IEE —ANDF 1500 ms (BRII), B
FAEREAT IS, SRJE A2 900 ms I BEIG, LN —/MAIK. RE RN AN A T R VU AN T Z (AT
e, IERSLI S /N4 Blocks (45 #4 Block H 4 32 MR, FAMEIRE —MEFhHEE
192 MK

2.5. Electroencephalography (EEG) i B ic #MEHE S

{4 F 4% [E Brain Products A1) 64 3 ARG, DA AL RIEL NS H Mk, BhhbrE FPz
5 Fz BN, FIFHCSKPIR L (HEOG) Fl4E B HR L (VEOG). HEAN AR AR 13k 57 L BHARHFTE 5 kQ
PLR, JEMA7IE N 0.01~100 Hz, SKAEAIZH N 500 Hz/Mitk, Hzh515:+80 uv Z AMUHRE . B2 HR R HoAh bl
T A (R A o 23 Fr B R A T 200 ms B £ HLE 1000 ms,  LL-200~0 ms /E NFELEATRIIE, M
iM73%] ERPs. HahHEBR AN . BELEIEHHF BN 0.1~30 Hz. HR4E1FEIf ERPs i 4138 8 ¥ 43 A1 A1 AT
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NI (Zhou et al., 2014), = EE5 H brfil i £ I 170~230 ms /£ 4 1HE P200 IEE IR R & 1. A
LR S kB, P200 i%%% Fz, F3, F4, Pz, P3, P4, Cz, C3, C4, LAt sitirodr.

Figure 1. Stimulus presentation process

Bl 1. RERIZE

3. R
3.1 ITARER

7] — - A W 5 2 T A 2 5 1 A ) 3R L 7 2 A M g 17 B, R 55 SRR R/ RO S (F
(1,24) =32.97, p<0.05, 1> = 0.58), /NFEEMIIEFREZE ST KK MR ERNAEZE, —& 20
A HAERA R . RNVEEIEHERESNE ST ZoIRR, FEFRERKNFERPREEF (1, 24) =
20.98, p < 0.05, 0’ = 0.47), /NI BN B T RF T, MPER E BN AR E, PiE 2 AEAEAS
HAEF(F (1, 24) = 6.47, p < 0.02, 0> = 0.21), #E—HMRIEALN SRR, NG EARN KR p e 2%
(RIS /INKRE(F (1, 24) = 21.68, p < 0.05, 12 = 0.48), /NSRRI SR 5 3548 T R 5Kk

Table 1. Mean and standard deviation of correct response time (ms) and correct rate

= 1. [EWR R (ZER)S ERERNTHERREE

F 5% itk ANHN 5 itk
KF IR NF R KF IR NF R
R b 594 587 609 581
(RT) (96.90) (90.79) (99.69) (88.54)
% 0.82 0.91 0.81 0.93
(ACC) (0.89) (0.051) (0.14) (0.06)

e 5T N AR
32.ERP &

P200 (170~230 ms)REMI RS, FNEE, AR EE, AR/ GEIUF K15 & 1 ERPs
FISEIE I “anf& 27 Fim. i FER &I, 7E 170~230 ms I a) & A, R0 K 525 BB ) /s 5% e
5 R B I BRI M, AN D) A S B A 0 0] /N 55 e ) 38 T B A 2 B e BB /N o SN T R LT
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P200, HZ S FEALTApiHesk & XK. X 150~200 ms f#] P200 W {f 347 = K 25 B S &5 2 04, B
R, BRUASKEI ZR R, R K /N TT 2253 W o 5 SR s SO /NN M A A8 LA FH S35 (F (1, 24) = 4.79,
p < 0.04,n? =0.17), HAFRN A HANAGE Z . BB 0BT a5 BRI, R E AR 5K ik
AT S 35 1 SR K /N BN (F (4, 24) = 6.854, p = 0.015, 12 =0.22), H/NFBEMB T KKK KT E
K [¥) P200 I o 17 000 50 110 5 R/ B OB A S 3 (F (1, 24) = 1.11, p = 0.30, n° = 0.12), {H2H &
R RI /NG 51 B /N P200

N400 (300~500 ms). XF N400 HIJ MR HEAT =K 37 224007, % KIS 3 1) N40O 4

188-190ms 188-190 ms

| A
192-194ms
@ |

\
196-198ms  202-204 ms

208-210 ms 206208 ms

FHMARKEE- AR K-
FHMNFRIE  HWNKR

-1pv s
AHAK R
o | -
ST ¥
I L T T T . -1.5uv 1.0pV
-200 200 400 600 ms TTTTTTTTTTTTTTTTTTTTC AUAZRIR
i eeeseseeees MR e

Figure 2. Left: The average amplitudes of four experimental conditions. Right: Topographical maps of the
voltage amplitudes for neighborhood regularity (regular-irregular)
B 2. SRARHN M B A )N 9 T2 25BN FD A [5) R AR AR ) 14 P 22 5555 3 2 B

4. g

AHIF TGRS A VIN R, 58T FFMNAE S A 315 209 K /s P200 ZGREF, DA R
U % (1 [ 8 R 0 75 5 5 me o - R T . &5, REIA BB SCE Mt AU R I, IR/
B, FHEOK, RNGER, RIAZRIEHE . Wifa, —SiT 7RI 1 TP S0 B R 55 SR 3L
Ni(Lietal., 2015; 257, 2017; £%1A%%, 2015; sKALIZK, i, 2008). T, Hf& M ERP HA
RIN, VEPEZE AR 0 [F) 1 1 ORI B bR 1A B 51 R RN P200, RPN P200 IR KGR #E
ST AR B 55 A9 B 2 I S0 A IR IR S, 3 B0 -5 N L S Ak (Barber et al, 2004;
Chetail & Mathey, 2012; Wu et al., 2012; Hsu et al., 2009; E#E%, 2017). SZAFEKIR, HEXEFEREK
B B AR F BE IR A 5 B ARIAIE LD cake (UKL A cake. cate. bake ZE[¥isEiifel), &%
Fe RS B ARiA [T 51 & 5K f P200 (Sereno et al., 1998; Taler & Phillips, 2007). K77l (2015)tH4]25 &
o AWK, ERR755F S PRI G, REMBRT NIRRT 51K TR
() P200. Hith, ABFFRIRBE, WEH 55 (A R H TR ) 5 R A B F AL, AT
IR RS B T /N SRR P 0 %o 7 5% (BRORE ) PO A S s FRMGREROK, mTREAMI R B SR %2, P200 oK.
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AW FEAERT AT FUEEAL b, M RRIEAT TSNS R, DABARR A T A MR 50 Bk, FESK
B ATRH TR —F WS, ERRIHT AT B F UM 0 50 =& SIRE 1 B AR 7505 1
P, AR YAE 8 L E bR F I RKIERINE LS, BRFIERS R A A FATTUAHRR A —2
FERA BTG, RO B S0 H A5 7 5B B 70 T2 R SRR BN . H R R R T,
UM H AR A s IR, 5 S5 AR G — B SR R 0 — R EeE T, Bk, B3dss
BRI A R TE SR L, SRGER AR EIH], 580 55 50 AT B bR 55 W RO
Wb, SEFIR I T oA BN, ERP 45 J - RN RS LN 5% St 15 & 58K 1) P200 1
EARMEE T, FE5EREARE, HRZHFER A WAR G, B KRR R H i 52 85 5%
AR D, B 55 0 i TR ORI W KGR 3RS, ERP 4553 RN R KR L /N R 5 K
/INIR) P200 M o S50 25 SR R RN 5 SRR/ INMFAE B35 A AR o 3 — 25 20 45 30 1) 147 B 808
TR, EAMGEEFE T, KRR TR, RINREM N KR K 7 /N P200 0@ 1
TERMF RN T, KRN ERNAEE, REw, H@E05 540N KR4 Mk, 7588
FFEBA MR BT .

Andrews (1989)H)Z e S 18, ] DAXS Hab AT ffRe . il oy, ZEFRNCHEE RS, HAs 75 oo
TGRS, A0 WE L 75 5% RO R G, AR JE X 3 A S WS LR R R = B B T e - B R R
TG, IR EEAE R - B S 7 BRE R B 6 ST LR [R5 H bR BRI B0 o R H AR R 75 55 SR R
FRZ, X [R] R 0 B T RS A AN T IR i, Ik SR A B 1 BRIV R e B AR B T R SR P RS
ks, FEAREESN . EMNEET, KIERKZMERARE, XE5RNPUAA —EBERAR.
TRATTTIHA 7 55 15 ] 5 S i 03 2 ) 2 = AR A ), AT 1 5158 SR A KT 75 5% 1 2 T e sk, A4
s 55 PN T o Z 2B, 51 &K P200, AHLL /IR, KEGEHIFEFE SRR TEL, MER
e, PEAERMAIHIE R B, R LGNSR R KK P200 iR, 3 H BH S 1) SR 2R, (R
TERU SRR KGR T RA B — e R L 7 AT, BATTHEN R KA & BRI K
TR R R85 7 55 B TR AR, TR RHEAE DRGSR [ 78 55 1 R i T P A K SRR A B A i1
E— T YR 1, RIAE P200 bi% A R H 2 7 1X 2645 B4 5 Grossberg (1991) iR A A —FL.
Grossberg ALEXT IA BORLFIRh 7, B 1) B B AT AR E AR 2 R RO . [FRE, B 5%
A AR RN S W E R Rk, T&, TSR LSS5 R E SRS T m s gk
KGO BB, 30 P200 K

5. &hig

1) PPN TR B 55 505 P200 A7 (2 E RN AT (e b i RN o EASIEIN SR LRI (et 2%
J82; FERRI R T R B RN 2K o

2) ERUN M b R 75 55 B T I OR B A N 7 2 B S5 M 1 s it RIGRROR, 55
WomBaR S, MW SRR 5L S AMHIRE O, X P 55 W I B I 32 2 R4, 7 55 BN 1A
ST 38 R S A ST, 3 0 KK P200 P »

S E 3k
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