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r=yEleElR] X H =

A4 BER glel Aele a2
29 AT 4 F e AEoR AN
= 5% ©of(morphologically complex words)ol A1
@Bl 2x(morpheme)7} o] A Ql(word  recognition)
o HAEe Bl RSl BaE ol
Att. A AFoAE tFd A5 s0A
(stimulus onset asynchrony)E &3t M3} =}
Al (priming lexical task)E F3l| FEJAI} o
3] A 2] 7 (lexical  processing)ol| A A TS
(segmentation unit)2 AEETE FAE A

Al 8+ Th(Diependaele, Sandra, & Grainger, 2009;

B
o Uy

Frost, Forster, & Deutsch, 1997; Marslen-Wilson,
Bozic, 2008;
Marslen-Wilson, & Tyler, 2000). Z2iu} A3
T ﬁai}i PR 7} AlZE do] AQlel] Fagh
Tt Aplo] g AL E B7
3, "?‘éEHi—t— Ao} ofn) 847 EAE]
=4 thoﬂ EOR-EV R
=97 Pu Ae)e) Aol
g Hrlds oAs] BEWE Ho| do}
o], 3o I

“Apbebe At <ol
B D
WESE A2E He] EATT AP
Y o W “Erolghs AFAE ATAY 54

2k ohje} “olehs AAsh oo 54

& Randall, Rastle, Dauvis,

_I_(derivational

morpheme)®] 74 -

=4

3 oelg WA EFhL Uk Fead =
WA A2 0 Ae F2E FHH] A9
E A7 AFo] ghE E0vE 39 W
o o3 B2 WPel olze AP Iy
FgHoz qelstel Yejzt o= fA A
gol A 9L FPFEAS Bl
Aol 23t

ol AR AP Al Yede dEad] £
A3t 2 9B FEH A b
do] =elsigink. WA, o7 A A
B4 BA 7} (sub-lexical hypothesis)©] 7%
S vl mew, duae ou ug
FasHAl Hak % Eoﬂ 71 = 2E4 A

o] 7}ssttta EthDavis, & New, 2004;

}-Ej }:’l

Diependaele, Sandra, & Grainger, 2005; Longtin &
Meunier, 2005; Rastle, Taft & Forster, 1975). Taft
1975y Il HFolE At o
o de AA o ZZ(real stem condition:
rejuvenate| Al re-E A AT 27, juvenate)©] F
FolAE Holg HAE AAstA o2
& 7P o2 ZZ(pseudo stem: repertoire©l A
re-S AAT 27, pertoire)l] H|B] FIH o2
Higtojgla dAdsly] ofE it
ATk vlRIIAE, Diependacle 5(2005)2 &
IESSs fﬂE ol Azt A= A,
Clochette-CLOCHE)? 715 Qs M3} A=
Ao, vignette-VIGNE)©] %7] H3}A] 20
o Mgl &35 Jehdom, Longtin 6(2005)
= HARSE ool AgH] AA "ol A
Aol Thedt ZRxo] At AS A,
rapidement-RAPIDE) 2} ZEA] g4 o] ofz] %
A3l A= W(oﬂ rapidifier-RAPIDE)] f-A}3F
Hst qaakes st ol duart 27
Az PH i%“/] FEAdA ouE A 24
AelE $AeR ke Aol 2A7F drh

w03 A2 5 FdEila A4 43t vt
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woha 714 3 cK(Giraudo &  Grainger, 2000;
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& B} oulsh A4 Prshe WAe 1h
542 M dom =d4om Adde
IAYEE 7R3 gthe AE <julgi.
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AAAA e &8 A7t A=EHA
o 2 ol 53] AR B A9 71U ERPs,
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(Chauncey, Holcomb, & Grainger, 2008; Petit,
Midgley, Holcomb, & Grainger, 2006). T HA|Z
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Table 1. Number of Syllables and Word Frequency of the Experimental Conditions
Conditions Morphologically Related ~ Semantically Related — Orthographically Related Unrelated
Stimuli Prime Target Prime Target Prime Target Prime Target
Number of
2.7 2.7 2.6 2.6 2.7 2.7 2.6 2.6
Syllables
65.4 30.7 112.7 37.3 106.7 38.5 75.4 40.3
Word Frequency
(70.0) (37.6) (141.9) (38.5) (158.9) (51.9) (71.8) “47.4

Note. The numbers in round brackets indicate standard deviation.

NE BA  Age A9 g3 oF wu
A (masked priming lexical decision task)E AF-&-
A9k I AAEE AFH Aadde
700ms FF AR AAE L FHolo] 500ms
SO A EAZ A7} oA A3
7F AR H, A3 dolzb 57ms Bt A
2 zolo] BE AFe] ANHE 47 2
ke ANE BE AFol dolglA] opdA

7 mEn geetd ddetes skt
Al 9MM 1239 AFABE ARLH,
FEd e SAGL deE AT F
& AdE steE Ssith Arkke o9 A
@A HE AF]

Thojol @ 2% w3719l
Yes HES F21 o9 A5 No HE

& k5% @ waEn PR TS B

o

A =7 LA 19inch 1280x1024 3%
o] BUHE, Intel AF] i3-3240 3.40GHz2] CPU,
4GB W EE] ARkl AFEIR A5S A Als
Ak A5 A2 uRsHe g4 SR
20EER AAHAJY. 7HAE wheE
response box(Pittsburgh, PA: Psychology Software

Tolls, Inc)9] ¥HS715 53] &S it

ERP 712 ¥ 24 10-20 A AA wjLol
we PAAse ot 27 0 1% 99
o Brain Product AF9] 323'd BrainAmp DC
ampliﬁergl' CAPE AMSSIAY. Ads 94
0.1~30Hz2] W9 FHZE(band-pass filten S 2

&atslon d=e] Hd AL 10kQolstE
FABIES SHAT A S (reference) 35

FEE7 (mastoid) S 71 Foll &9 ARSI
H, & AYde 5 v B FAdTA=
(vertical electrooculogram: VEOG) Fl==
o 71555t delele] HA
BrainAmp amplifier system< &3l 45 ¥ A th.
A Al Z7IREL fEAe s WS 2 Hx}
W7t A EE AP Welx d8S Ads
Ak

A A ZdE A= A
P& AL A7 Adnte T B
A Zzale
eeglab toolboxE &3ttt TlolH &= 250Hz
o mRET 4EY Ay, A2 Wil
w50 ok 299 AF Alde B4
oA AASAT. Eg, - A S Alelst
71 918} eeglab®] plugin W Gratton method
(Gratton, Coles, & Donchin, 1983)5 &-&3}3it}.
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Figure 1. The 32 Channel Electrode Montage and
Six Regions used in the Experiment

A5 718 A= AAL A 200ms A= A
Al T 800mse| epoch 719 Hto 2 A H
Ak EA 278l A5 5 F Y
reference A=} EOGAI=S A9 3 297 A=
= A3 FE 7 (P4, FC2, FCO), =
ZAF(F3, FCL, FC5), +5F T, CP2, CPo),
= FC3, CP1, CPS), %= T (P4, P8,
02), #= FF@3, P7, 019 67FA¢] 99
i 2 o] AgHAT B 7

W 524 W (clustering)< Barber, Vergara, ~L

=] [e)
'11'_‘}—\:1'1:

o =

T=

AZo
2] 3L Carreiras(2004), Hutzler, Bergmann, Conrad,
Kronbicheler, Stenneken, 12|l Jacobs(2004),
Kwon, Lee, 12|31 Nam(200D)= W2t &3}
2P =) Y ThFigure 1 FZ). W, A3} A= %
A FF, Gl w28 x 3B x 4&
zhel FEA U ANOvA A& AAE T
g 24 o we j'le] Zholzh vt

de 54 A e Wrol add 43
L3 Fay BAS 519 tH200-280ms, 280-

450ms, 550-750ms). Figure 2914 SEj49} 2
n), A} F, Fon] 236l tigh oA 7HA|

AAS) Tl WE W%t %Y S AN

==

Al A= F 2
142 EEGY T
A5 A 23

S Al

b1

oR

=

Hhe A7 BA G E 22 ko] fofn|d
Aol 7h S @A T} FEEA M B )
thF,(3,66) = 15085, p < .001; F,(3,57) =
4312, p < 008). AFF A Az Je i =
AL oul Ff 2UHe] Fon|gt z2lolE B
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Table 2. Mean Reaction Times and Error Rates for the Four Conditions in Experiment

Morphologically

Semantically

Orthographically

Condidions Relaced Related Related Unrelaced
Reaciton Times 590.2 (71.9) 621.4 (85.3) 633.7 (70.4) 632.6 (73.7)
Error Rates 2.7 (4.2) 44 (5.4 42 (5.3) 42 (4.9)

Priming Effects 42.4 -1.1 -

Note. The reaction times are measured in milliseconds. The numbers in round brackets indicate standard deviation.

FOM(F(1,22) = 13.749, p < .001; Fy(1,19)
= 13.623, p < .002). A2} FTHF 2AFP= F
ofugk zfo]lE YEPHATHF(1,22) = 41.199,
p < .001; Fy(1,19) = 10990, p < .004). HE3H
P& FfH 2107 FAE 270 Aol
o &34 At A= JERRTHE(1,22)
Fy(1,19) = 12616, p <
002). JEM on| f 24, A Tf 24
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Hwg M3l gye JehgA
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Figure 3. Topographical Representation of N250(200-280ms),
(550-750ms) for Each Condition. Each blue box indicates statistically significant

N400(280-450ms) and P600
positive

(N250 and N400) and negative(P600) priming effects: morphologically related condition
affected both pre- and post-lexical processing during word recognition while the impacts
of semantically related condition and orthographically related condition were limited to the

pre-lexical processing stage.

|
Suk ATAIRL22) = 7.253, p < 013}, b
T AFHR1,22) = 8118, p < .009}, FHF
SAAIR1,22) = 4726, p < 0411, FHHE £
H[R1,22) = 8739, p < 0071, TN F5F
[R1,22) = 6548, p < .018}, ZrF TLH
[R1,22) = 11.220, p < .0031°lIA] folw]3t A
3} 292 yepidh =3 dea 35 24
ofn] Ff =¥ Rk AFHelA Aol
HA [R122) = 4796, p < .0391, dAt
o 213 b AFAIR1L22) = 6480, p
< 0181, I FHAIR1,22) = 4449, p <

e rlo

|

0471, 9 TE<SI[R1,22) 5.830, p <
0251, FREFE TFHQIR1,22) = 6172, p <
021104 frefmlgh zfolE HoAth 2 9o ¢
W ATSdellA on]e} "Ry Ffr 23do] &
B 2313 fefndk A AfelE BA
THAZ p <.054). o 20 oigh EA4 3
She 2T TR Ferlgt A
Zpo|ikE BHAS WYR1,22) = 6375, p < 053],
199 23 3 Apole frowlskA] et

e o

2 7ol AL @l 1k AT Aol
of vehte gkl dde] 4} &
o gE aash £FFe] HeH 4BL e

- 420 -



23R S/ oln] W EA Mot RSl B30 1R MTAL Hejh

ERP A&

7} goprs] 9@ AT o] E e
ste] Gzol T o] BE AT

A, st o3 %L_]r?} I A (primed  lexical
B 295 Fez, o

57ms4 SOAR ZH %
dellA oF 42mse] o]
9% 4a map} ge, oo 2
W duhs Ho o

e 3l AAA Hste] Wk

[T R =)

H 2

ol =
i Pﬁ
Y
2
Y
o
tob
1o

ox
o
f
2 o

ERP A3E B8 bt A HA A3t
7Fl N250(200-280ms) H& o= FHA =
o gk Ak, ofw], HA} 21 RFelA
Jgujgt A A3 Fae AFs4 7)
st 23] dide AuEd dya %%

AR m Foo ol

OO
=R

B
>
o4
Ho
BN
)
rlo
o
=
o,
o
-
hinth
=2
ol
ofl
o
(%%

o
Ho
(o]
=
rob
2
[
lo,
R0
o,
N
)
B,
i
Jm A
N
-,
BN

1
D)
o
oty
_\9
lo,
=
ety
<)
N
s
X
<
o,
<
o ko

ARE N2s0°lA HAkel ow] g4
7V 47y FEE FGolA 7] Al =
AL HoFa ). gk, “63

B e9le T@d 2o wa A Gl

_l

AvA o Hst g3yt =% Jehta gle
™, Hztet ofu] gglo] s FEHoR 5
W SRgeA o & A 93s Holx
Atk olE ol AT F e HE =
AT 9 WA N2so ARAAE EAd
o] aQld o3 Mtz Uehte 54 7H
o] AA¥z] gom edly tHA F 7}
AE BT F8ste dHla 7Nke] FE A
mdo] o AgstA vepdthe Zlelth B
W oofn] edle AR BF g e
Ashgko] AAW, 4 Hohes 2 49
AstE Qlek 2Fo] A3 1 FY w3k Iy
a7F BF et ok &, FHAE XF
e TEH 540 N2soolM el HatEe F
712 YEldal 9tk Gold9} Rastle2007)2 &

g
A9 ou saste PR Feie goo
2 FI 53| (middle occipital gyrus)e] 4% vk
Q1 A-MOG(anterior middle occipital gyrus)E H.iL
e, sl B dAFedME F59
A7t & 99 vle 24 dEH= He
wol, FRANA BARDE Fehael 4
Fgoll wek N2soe] X 5o 24
Aog HAY.

F AR & 47 2kh wole
o2 gl sisls

S =ojo

et
i)

280-450ms -7 ol &
T} o] FIfA
sle] WS Hole A D}—E’—ﬂ], HH

- 421 -



S=ARISER] QUK Y ME

$A1G W5 A9 APAE BT ol
Feiast o] a0 E3td Ak g3t of
A 42 e e & ok 4 o
T(Diependaele et al., 2005; Holcomb et al., 2006)
o] Azpel A3t} ohd, FEja aclo] 9
W 293 fA AR el A% 2
o7h felulaA ekedlE Bpekn, 9o
Me gase e o] FelkolAw
%%}711 »}E}»& Hez wo}, gejzs) o)

l

Ll mtru
W

HuE 4 N4oo?—7J(280-450ms)01
Aol deja-om A A
inde) = YEPETHE A2 1850
Solgh A2 defa-on] A AE7F N400
o] Aukel] ZA A3 A HDominguez, de Vega,
& Barber, 2004; Lavric, Clapp, & Rastle, 2007)X.
DP HwA 7)o Yepgthes etk o 9
F sz AT & g Ae on Ay

3£ (morpho-semantic

H
] O
=

ME FAEste A= Y 548 WY F
At dE 5o, B Ao on A4 =
A 48 743 Aol W), Dominguez 5(2004)
& Fool Ao g FAsAEH o= on A
B A=e ApolE 7EA 27wl N400
gxel 94 ztolE e F Utk o9k
A5 AR, Shelton? Martin(1992)2 17
Tol7h Felo] ol Hlg M3t o Atta

B33t 12, Rhodes®t Donaldson(2008)
& Bad ZA, beard-tower)ol]l thalk 3}
g7} on] AF ZA, cereal-bread)Z 7
Adre UeA &= E'_‘?i, OU] a4 =4
(e, trafficjam)¥} J0

r&
FL
= o

ZZ(lemon-

orange)?l| A= frolatsitta B ustgitt. mizt
7HA &, Lee, Choi, Yoo, Kim, Lee, Kim, ~12]il
ghmole] wol Ay m A
(imagery)°ll oIt wj-%- #-2 SOAE &3
Ael F29 9n A3z} A E G, dold
A el A adle] ofwn st Al A
A3 skt
=97 Az a39 FEH  MRI(functional
Magnetic Resonance Imaging)®] 43} dA&
ﬁ”ﬂfﬂii’ﬂ, ol A% A7t onl A3t

Jeong(20 14)&

[l

T3k A g0l

3
2 Z7] Ndoos TES A A# A ¢

Eig=g

SHH, N4oo°] 2
g Ao el 2R A9
P2 AER Y H

Frie 2l 757471' Yl 71 %= shH (Morris,
Frank, Grainger, & Holcomb, 2007; Morris,
Grainger, & Holcomb, 2008), FE|&, Az} <
n), 5% 891 7te] A2 A= wet ggd
]3] FAo] et AAFIA AA
o] F4(Kielar & Joanisse, 2011; Seidenberg &
Gonnerman, 2000)°] A|7|¥7|= 3t} 282
2 B AT A #EE N0 A EF <

n A% FF, Fehde] e A, B

- 422 -



A S /20l H At 2ot FEEE =0 IR YFAR| g4

ERP A&

R, Ak 3 54 5o e 93 2%
SeAE wed Fua AX FHo] o]HA
oF & Holt}.

F7HH 02 N400 el olof, ofF H
S8 e P600(550-750ms)oll Al =7 7F
Apol7b AT B P e ol 3
3= 28 i I 2R fofn)gt
Azt 237 #EEQ e, JHar A
ofujetes e 5944 AYE @ddte A
AN Fn 2 Aolth peoo A Fol| thsl

SREHE W FH TE2E AR
goz <l peoocll A HA wgo] Fut
dts A7t ofml BaE vk AT Minte,
Heinze, Matzke, Wieringa, L]l Johannes(1998)
= °olof7] ¢17] FA(story reading task)S E3,
o ©oloh AR HA; do] 5 A
B, TEA EYAE s FH
lste A2 BHusigich =3, 3
<olle AR oz} ofn] Ao AR
< A Asjok St The fox who at the
poachers hunted stalked through the woods'?} 2
< TAAINE B4 9y S7HE Easit
(Kolk, Chwilla, van Herten, & QOor, 2003). L%

u Peooo] Aol Fraut o] Ao Afel

A

Hol WA A% g, odd At o
g =% EPE Fuddl 99 5949 3
g 9 JehiAe gt o 329
WY Yok AFE B AT AN Bug

P00l Aol Fela AeA A2 7FsdE A
Aete A3}E HAFa St dE =

Leinonen, Brattico, Jarvenpid, ~12]1l Krause(2008)
< 7129 B2 wo] zte] Az} g o
TolM #EeA] R el AA e

o] e Fu Aot A AjtE o),
e o2l HA Feje) Yol
SHFE T2 tiAlshe o3 AR A4
o dojdtti Histith gHA, Palmovicet
MariCi¢(2008)2 A ZolElo} E=o] xS

gow o2 AR Tt B A,
po-gled, ‘a look)¥} F-2 gt HFo7} £ 7}
A A5 Aol Bjdo] A=, na-gled)oll U
ok o3 Ak HAE S A, vjdo] 2
=o] ©o] z=el| Bl peooel Al FFF] A
X stgo] o Heg oM, dol g

HAANE Pejze] ARN Aol Lol
F 9ee HelFn ot Fuast o

A o] Foll el &gk ojn] AEA 3 o

ggo] Pl o3 Ay S el
el A Aol AREstdd tHEA Al
Q1 A3} Al (Priming task)2F 91%F s 2frhed o}
Aved, Az} 3
AAME o3 HZ Aok #dd N2so
N400°] YEhG= RFHBeyersmann et al., 2014;
Holcomb et al, 2006; Morris et al., 2007), Y5t
Ao e F2 o3 T2 P &
dE N400% Pooo THFol HEHI Utk
(Leinonen et al., 2008; Palmovi¢ et al., 2008).

2 0o} B 0, 34 48 A Uehie

Al (violation paradigm task)E

]
=

oflt

423 -



3 AIE|0F3|)(| (L)_|;([ =1 gl%

Haol 548 dge A9 54 Ha 5
4 AES WEFE Yol B4R 5 g
Aoz ualth @9, 9ol S0 HAAE

L)
, o
S
e}

L

FeHA AR 7<}°17} e+ gl
Havas, Rodriguez-Fornells, 18]l Clahsen(2012)
< McKinnon, Allen, “Z2]3l Osterhout(2003)°]
Palmovi¢ 5(2008)2] A=2 fFARSHA 94 A
FAReE H|Eo] ool F& TP whoj(d],
in-ceive)9} Yol e} AA| of To] B AA &
oo, re-ceive)ol] et T MEE B

U N4003}F P00 A ¥7F HEE A Y
AFHA, o] 5o w
Igo] t2A Uehd F e

lo g

ﬁi
=
)

5

;O
)
Kl

1

T
%Ei‘“
£
N

SN
O o

MR, B A% nh AT 94 9
ATE o3 A HPeIq Felk 2
A8 AT 5 999 e B} A9
o] E5HQl ZWol 45T AL AX

) oj;L Ane 2gsun. 2o 1g A
= sole] BB Aels TeNH dof Aol
Al Al ‘9_’74]9] 8] Z(three way processing)e
= Feiet #A, ofn 247t

1 %oa Al Befafl, olf) A2
A Qat oA B4 deast

2ol st Sdstdnt. 2 Fol of
o wole] eluit B4 2
EH/\U]-_J A5

o,
o
2
2
vk
ofy
fo
et
U
rlo

k=)
rr

It

A

oX

O mlo
_] \

rO

ol

R

il

N

o

1

2

i)

—n

shy g AbelA

321 ol2AAe) Al B B4E AR
B 203 35A4EsAY BSR40 Gl
AQe] Aok Fuisets Fo 899% &
Qesich

3% Agd AL Aol Feao
T 54e Wae B el A48
g Axjolsh @ele] M L HuA A7
Ase 2 . o

2
NI
N
o
i)
b
1o,
re
ok
S4p
o2

ZnEA
Barber, H., Dominguez, A., & de Vega, M.
(2002). Human brain potentials indicate

morphological decomposition in visual word
recognition. Neuroscience Letters, 31&3), 149-
152.

Barber, H., Vergara, M., & Carreiras, M. (2004).
Syllable-frequency effects in visual word
recognition: evidence from ERPs. Neuroreport,
153), 545-548.

Beyersmann, E., Iakimova, G., Ziegler, J. C., &

Colé, P. (2014). Semantic processing during

morphological priming: An ERP study. Brain

Research, 1579, 45-55.

Chauncey, K., Holcomb, P. J., & Grainger, ].

- 424 -



23R S / ojo] Y EA HBe} PREIE S0 IR M| Eel ERP XE

(2008). Effects of stimulus font and size on
masked repetition priming: An event-related
potentials (ERP) investigation. Language and
Cognitive Processes, 2X1), 183-200.

Diependaele, K., Sandra, D., & Grainger, J.
(2005). Masked cross-modal morphological
ptiming: Unraveling morpho-orthographic and
morpho-semantic influence in early word
recognition. Language and Cognitive Processes, 20,
75-114.

Diependaele, K., Sandra, D., & Grainger, J.
(2009). Semantic transparency and masked
morphological priming: The case of prefixed
words. Memory and Cognition, 346), 895-908.

Dominguez, A., de Vega, M., & Barber, H.
(2004). Event-related brain potentials elicited
by morphological, homographic, orthographic,
and semantic priming. Journal of Cogaitive
Neuroscience, 1644), 598-608.

Feldman, L. B., Soltano, E. G., Pastizzo, M. J., &
Francis, S. E. (2004). What do graded effects

reveal  about

of semantic transparency

morphological  processing?.  Brain  and
Language, 9X1), 17-30.

Friederici, A. D., & Weissenborn, J. (2007).
Mapping sentence form onto meaning: The
syntax-semantic interface. Brain Research, 1146,
50-58.

Frost, R., Deutsch, A., Gilboa, O., Tannenbaum,
M., & Marslen-Wilson, W. (2000).

Dissociation  of

Morphological ~ priming:

phonological, semantic, & morphological

factors. Memory and Cognition, 288), 1277-

1288.

Frost, R., Forster, K. I, & Deutsch, A. (1997).
What we can learn from the morphology of
Hebrew? A masked-priming investigation of
morphological representation. Journal of
Experimental Psychology: Learning, Memory and
Cognition, 2%4), 829-856.

Giraudo, H., & Grainger, J. (2000). Effects of
prime word frequency and cumulative root
frequency in masked morphological priming.
Language and Cognitive Processes, 1X4-5), 421-
444.

Giraudo, H., & Grainger, J. (2001). Priming
complex words: Evidence for supralexical
representation of morphology. Psychonomic
Bulletin and Review, &1), 127-131.

Gold, B. T., & Rastle, K. (2007). Neural correlates
of morphological ~decomposition  during
visual word recognition. Journal of Cognitive
Neuroscience, 1912), 1983-1993.

Gouvea, A. C., Phillips, C., Kanzanina, N., &
Poeppel, D. (2010). The linguistic processes
underlying the P600. Language and Cognitive
Processes, 2X2), 149-188.

Grainger, J., & Holcomb, P. J. (2009). An ERP
investigation of orthographic priming with
relative-position and absolute-position primes.
Brain Research, 1270, 45-53.

Gratton, G., Coles, M. G. H., & Donchin, E.
(1983). A new method for off-line removal of
ocular artifact. Electroencephalography and Clinical
Neurophysology, 534), 468-484.

Havas, V., Rodriguez-Fornells, A., & Clahsen, H.

425 -



(2012). Brain potentials for derivational

morphology: an ERP study of deadjectival

nominalizations in Spanish. Brain and
Language, 1203), 332-344.

Holcomb, P. J., & Grainger, J. (2006). On the
time course of visual word recognition: An
event-related potential investigation using
masked

Cognitive Neuroscience, 1810), 1631-1643.

repetition  priming. _Journal of

Hutzler, F., Bergmann, J., Conrad, M.,
Kronbichler, M., Stenneken, P., & Jacobs, A.
M. (2004). Inhibitory effects of first syllable-
frequency in lexical decision: An event related
potential study. Neuroscience Letters, 37X3),
179-184.

Jung, J., Lee, H., Moon, Y., Kim, D., Pyun, S,
& Nam, K. (1999). Hemispheric asymmetry
in processing semantic relationship shown in
normals and aphasic. Proceedings of the 11th
Annual Conference on Human and Cognitive
Language Technology, 359-367.

Kang, B., & Kim, H. (2009). Use frequency of
Korean. Seoul: Hankook Munhwasa.

Kielar, A., & Joanisse, M. F. (2011). The role

and phonological factors in

ERP

of semantic

word recognition: An cross-modal
priming study of derivational morphology.
Neuropsychologia, 4942), 161-177.

Kolk, H. H., Chwilla, D. J., van Herten, M., &

Oor, P. J. (2003). Structure and limited
capacity in verbal working memory: A study
with event-related potentials. Brain and

Language, 8X1), 1-36.

Y., & Nam, K. (2011). The
different  P200 effects

Kwon, Y., Lee,

of phonological and
orthographic syllable frequency in visual word
recognition in Korean. Neuroscience letters,
501(2), 117-121.

Lavric, A., Clapp, A., & Rastle, K. (2007). ERP
evidence of morphological analysis from
orthography: A masked priming study. Jjournal
of Cognitive Neuroscience, 145), 866-877.

Lee, J., Choi, J., Yoo, J., Kim, M., Lee, S., Kim,
J., & Jeong, B. (2014). The effect of word

effect under a

preconscious fMRI

Human Brain Mapping, 3X9), 4795-4804.

imagery on  priming

condition: An study.

Lee, Y. (2002). Dictionary of derivative nouns in
Korean. Seoul: Kookhak Jaryowon.

A., Brattico, M, &

Leinonen, P., Jarvenpidd,

Krause, C. M. (2008). Event-related

potential(ERP) responses to violations of
inflectional and derivational rules of Finnish.
Brain Research, 1218, 181-193.

Longtin, C. M., & Meunier, F. (2005).
Morphological decomposition in early visual
word  processing. _Journal of Memory and
Language, 5X1), 26-41.

Marslen-Wilson, W. D., Bozic M. & Randall, B.
(2008). Early decomposition in visual word
recognition:  Dissociating morphology, form,
and meaning. Language and Cognitive Processes,
233), 394-421.

Marslen-Wilson, W., Tyler, L. K., Waksler, R.,, &
Older, L. (1994). Morphology and meaning in

the English mental lexicon. Psychological

- 426 -



23R S / ojo] Y EA HBe} PREIE S0 IR M| Eel ERP XE

Review, 101(1), 3.
McKinnon, R., Allen, M., & Osterhout, L. (2003).
Morphological involving non-

ERP

decomposition

productive  morphemes: evidence.
Neuroreport, 146), 883-886.

Morris, Frank, Grainger, & Holcomb (2007).
Semantic  Transparency  and  masked
morphological priming: An ERP investigation.
Psychophysiology, 444), 506-521.

Morris, J., Grainger, J., & Holcomb, P. J. (2008).
An electrophysiological investigation of early
effects of masked morphological priming.
Language and Cognitive Processes, 23(7-8),
1021-1056.

Minte, T. F.,

Heinze, H. J., Matzke, M,

Wieringa, B. M., & Johannes, S. (1998).

Brain potentials and syntactic violations
revisited: No evidence for specificity of the
syntactic positive shift. Neuropsychologia, 343),
217-226.

Nam, S., Baik, Y., Lim, H., & Nam, K. (2014).
Different time courses of orthographic,
morphological, and semantic activation during
Korean prefixed derivational word recognition.
The Korean Journal of Cognitive and Biological
Psychology, 241), 1-20.

Newman, A. J., Ulman, M. T., Pancheva, R,
Waligura, D. L., & Neville, H. J. (2007). An
ERP study of regular and irregular English
past tense inflection. Neurolmage, 341), 435-
445.

M., & MarCi¢, A. Mental

Palmovic, (2008).

lexicon and derivational rules. Collegium

Aatropologicum, 321), 177-181.

Petit, J. P., Midgley, K. J., Holcomb, P. J., &
Grainger, J. (2006). On the time course of
letter perception: A masked priming ERP
investigation. Psychonomic Bulletin and Review,
134), 674-681.

Plaut, D. C, & Gonnerman, L. M. (2000). Are
non-semantic morphological effects incompatible
with a distributed connectionist approach to
lexical processing?. Language and Cognitive
Processes, 15, 445-486.

Rastle, K., Davis, M. H., Marslen-Wilson, W. D.,
& Tyler, L. K. (2000). Morphological and
semantic effects in visual word recognition: A
time-course study. Language and Cognitive
Processes, 1X4-5), 507-537.

Rastle, K., Davis, M. H., & New, B. (2004). The
broth in my brother’s brothel: Morpho-
orthographic segmentation in visual word
recognition. Psychonomic Bulletin and Review,
11(6), 1090-1098.

Rhodes, S. M., & Donaldson, D. I (2008).

Association and not semantic relationships

elicit the N400 effect: Electrophysiological

evidence from an  explicit language
comprehension task. Psychophysiology, 45(1),
50-59.

Seidenberg, M. S., & Gonnerman, L. M. (2000).
Explaining  derivational morphology as the
convergence of codes. Trends in Cognitive
Sciences, 49), 353-361.

Shelton, J. R, & Martin, R C. (1992). How

semantic 1S automatic semantic priming?.

- 427 -



B Al2I8HEIR| : QUK U ME

Journal of Experimental Psychology: Learning,  Yi, K, & Yi, 1. (1999). Morphological processing

Memory, and Cognition, 186), 1191.

Taft, M., & Forster, K. L (1975). Lexical storage
and retrieval of prefixed words. Journal of
Verbal Learning and Verbal Behavior, 146),
638-647.

Yi, K, & Bae, S. (2009). Effects of orthographic
and morphological frequency of a syllable in
Korean word recognition. Korean Journal of
Cognitive Science, 2X3), 309-333.

Yi, K, Jung, J, & Bae, S. (2007). Writing
system and  visual word  recognition:
Morphological representation and processing in
Korean. The Korean Journal of Experimental
Psychology, 194), 313-327.

428 -

in Korean word recognition. Korean Journal of
Experimental and Cognitive Psychology, 11(1),
77-91.

1 AL 284 1 2016, 04. 01
THAIHS 2016, 06. 01

HAZAAZA : 2016. 06. 07



gl el gha]A] A 2 S
The Korean Journal of Cognitive and Biological Psychology
2016, Vol. 28, No. 3, 409-430

ERP indices of Korean derivational prefix morphemes separated

from the semantic and orthographic information

Jinwon Kang" Sooleen Nam" Heuiseok Lim? Kichun Nam"

UDepartment of Psychology, Korea University

2 . . . .
“Department of Computer Science Education, Korea University

Morphemes are combinations of meanings, grammatical information, and linguistic forms like orthographic and
phonological components. This study aims to verify the priming pattern index of morpheme-specific independent
Event-related potentials(ERPs), which differ from semantic and orthographic components. We conducted a
priming lexical decision study comparing a morphologically related(e.g. &7 @-'d-317]), semantically related(e.g.
He|7]-ofH 2ll), orthographically related(e.g. &417]-F ) and unrelated control condition(e. g. 3 A]-7H
=5) with 57ms SOA(Stimulus Onset Asynchrony). The behavioral data showed the facilitatory priming effect
only in the morphologically related condition, but not in the semantically and orthographically related
conditions. In comparison with the unrelated condition, N250, N400, and P600 components were indicated
significant in the ERP data. For the N250 ERP component, all three related primes produced a significantly
less negative amplitude compared to the ones from unrelated primes. Moreover, the morphologically related
primes caused the least negativity. For the N400 ERP component, the morphologically related condition had
shown similar aspects as the semantically related condition. However, the morphologically related condition
showed only meaningful amplitude difference clearly compared to the unrelated condition. In the case of
the P600 ERP component, the morphologically related condition presented a contrast to semantically,
orthographically, and unrelated conditions. Overall, it appeared that there had been three information processing
steps in the morphological processing. This result implicates that the semantic and orthographic components of
the morphemes occur in the early processes, including N250 and N400, and the other components, such as

derivational and other grammatical information; these are reflected in the late process of P600.

Key words : cmorphological processing, derived noun, Korean prefixed word, ERPs
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