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Introduction: In Persian discourse, characterized by a Subject-Object-Verb (SOV) word order, the
positioning of interrogative complements or prepositional objects is crucial for discourse structure
and speech markers. These elements often appear in a focal position after the object but can be
moved within the sentence and discourse. This movement is significant for discourse analysis
and creating marked structures, particularly when these elements are placed at the beginning of
sentence.

Methods: This study investigates the processing of discourse comprehension in Persian by topi-

calizing interrogative complements using Event-Related Potentials (ERPs). Following Friederici’s

language processing model (1995), the focus is on the N200 component in the anterior left hemi-
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sphere. Four different positions of the interrogative complement within sentences were examined.
Results: Analysis of the ERPs revealed distinct brain responses associated with the topicalization
of interrogative complements in Persian. Specifically, when the interrogative complement was
moved to the beginning of the sentence in a topicalized position, a notable increase was observed
Email: Purmoham@ualberta.ca in N200 amplitude in the left anterior region. These findings indicate that the topicalization of
interrogative complements in Persian creates a marked structure with altered neural correlates,
reflecting its communicative and discourse-related significance.

Conclusion: The study demonstrates that the movement of interrogative complements in Persian
to achieve topicalization affects neurophysiological processes, particularly evidenced by changes

in N200 amplitude. This supports the hypothesis that topicalization in Persian serves discourse and

communicative functions. These findings contribute to our understanding of how sentence struc-
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ture variations in Persian are reflected in neurophysiological responses.
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Extended Abstract

Introduction

The ability to move elements within a sentence structure, complements generally appear in a post-object position
known as topicalization, is a fundamental characteristic and can be moved to different locations within a sen-
of natural languages and plays a crucial role in discourse tence, significantly impacting discourse and communi-

analysis and understanding. In Persian, interrogative cative dynamics. This syntactic flexibility is particularly
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relevant for creating marked structures that serve specific
communicative functions, such as emphasizing or clari-
fying information.

This study’s primary aim is to examine how the brain
processes the movement of interrogative complements
to the sentence-initial position in Persian, utilizing ERPs
to capture the neural responses associated with this syn-
tactic operation. The focus is on the N200 component, a
neural marker associated with detecting syntactic anom-
alies and structural parsing, located in the left anterior re-
gion of the brain. Friederici’s language processing model,
postulating that this component is crucial for structural
information processing, provides the theoretical frame-

work for this investigation.

Methods

Four different syntactic conditions, each involving repo-
sitioning the interrogative complement, were designed
to investigate the neural mechanisms underlying topi-
calization in Persian. For each condition, 50 sentences
were created, resulting in a total of 200 sentences. These
sentences were presented to participants on a comput-
er screen in a controlled experimental setting. Partici-
pants were instructed to read the sentences silently while
maintaining minimal facial and lip movement to ensure
the accuracy of the electroencephalogram (EEG) record-
ings.

The experimental procedure involved displaying sen-
tences one at a time, each being broken down into con-
stituent phrases. Participants’ brain responses were re-
corded using a 64-electrode EEG cap, focusing on the
N200 component. The primary task for participants was
to comprehend the sentences without vocalizing them,
thereby isolating the cognitive processes involved in syn-
tactic parsing and comprehension.

The EEG data were preprocessed to remove artifacts and

noise, ensuring that the recorded ERPs accurately reflect-
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ed the brain’s response to the syntactic manipulations.
The analysis focused on the N200 component, which
was expected to show variations in amplitude depend-
ing on the syntactic condition. Statistical analyses were
conducted using SPSS-27 software, comparing the ERP
responses across the different conditions to identify sig-
nificant differences in brain activity related to the topical-

ization of interrogative complements.

Results

The findings reveal that the topicalization of interrog-
ative complements in Persian leads to distinct neural
responses, as evidenced by variations in the N200 com-
ponent. Specifically, when the interrogative comple-
ment is moved to the beginning of the sentence, there
is a significant increase in the N200 amplitude in the
left anterior region of the brain. This suggests that the
brain recognizes this syntactic movement as a marked
structure, requiring additional cognitive resources for
processing.

These results support the hypothesis that the topical-
ization process in Persian is not merely a surface-level
syntactic change but involves deeper neurophysiological
mechanisms. The increased N200 amplitude indicates
that the brain engages in more intensive structural pars-
ing and anomaly detection when dealing with sentences
that deviate from the canonical SOV order.

The study’s findings have significant implications for
our understanding of language processing and the neu-
robiological basis of syntax. The increased N200 am-
plitude associated with the topicalization of interrog-
ative complements suggests that the brain’s response
to syntactic movement is consistent with Friederici’s
language processing model. This model posits that the
left anterior region of the brain plays a crucial role in
handling structural information and detecting syntactic

anomalies.
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Moreover, the study highlights the importance of marked

structures in communication. By repositioning interroga-
tive complements to the beginning of a sentence, speak-
ers can create emphasis and clarity, facilitating more ef-
fective discourse. The neural evidence provided by this
study underscores the cognitive effort involved in pro-
cessing these marked structures, reflecting the brain’s ca-
pacity to adapt to syntactic variability in language.

In addition, the findings contribute to the broader field
of psycholinguistics by providing empirical evidence of
the neurophysiological processes underlying syntactic
movement. This research bridges the gap between lin-
guistic theory and cognitive neuroscience, demonstrat-
ing how abstract syntactic operations are realized in the

brain.

Conclusion

In conclusion, this study provides compelling evidence
that the topicalization of interrogative complements in
Persian involves distinct neurophysiological process-
es, as indicated by variations in the N200 component.
The results align with Friederici’s language processing
model, highlighting the brain’s role in structural pars-
ing and anomaly detection. These findings enhance our
understanding of the cognitive mechanisms underlying
language processing and underscore the significance of
marked structures in communication.

The implications of this research extend beyond Persian,
offering insights into the universal principles of syntax
and discourse processing in natural languages. By eluci-
dating the neural basis of topicalization, this study con-
tributes to the broader endeavor of understanding the in-

tricate relationship between language and the brain.

Ol g o 2SSl

Ethical Considerations

Compliance with ethical guidelines

The ethical conduct of this study adhered to the highest
standards of research integrity. All participants provided
informed consent prior to their inclusion in the study, en-
suring that they were fully aware of the nature and pur-
pose of the research. The study design included measures
to protect the privacy and confidentiality of participant
data. Participants were tested individually in a quiet,
dimly lit room to ensure their comfort and minimize
distractions. They were also instructed to avoid consum-
ing any substances that might affect nervous system or
cognitive functions for 24 hours before the experiment.
Additionally, the study was approved by the Ethics Com-
mittee of Shahid Beheshti University, with the approval
ID: IR.SBU.REC.1402.099, ensuring that all procedures
comply with ethical guidelines for research involving hu-

man subjects.

Authors’ contributions
The first author wrote the draft paper. After reviewing
and applying some corrections by other authors, the sec-

ond author compiled the final version.

Funding

This research has been done at the author’s expense.

Acknowledgments
This Article is a part of my PhD dissertation. The authors

appreciate all experts and professors for their advice.

Conflict of interest

The authors declared no conflict of interest.

8 This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

i H- s slma)b d.ao)

ha 9)4 allio

A1+l Sladvo

Friederici Juo lao 3 w38 by 39 (5 3lulwine a7 98 43 (5 300 Gl (w3 3

5olo WS 3Lt I 5oLTs pus Loy TAS bl ) Toracno 9 (st « (D))l 5515

Ol el csallaol 83T ol8itils cclinhioes 5 pale axly o cwliisryl) (655578 (ggmmatils )
18BLS™ o6 T o T oSl ¢ 5901 0aSzils cofpg Lbgel i 95 ¥
Ol eyl eomyie Sy oRails ¢ plii b 09,8 Slazils Y

Ol el o siing Qe oKl (jro g (3Ll psle 095 Luiils F
Oyl eyl el ol3T olSiils cliioes 5 pole amly o sl )l 09,5 Jboliwl .0

150 elolSa 4 Syle ol alztle Sl o Jlo ol b 15,eF o JyE sl il 15 gmie ) e Uy (glaila

955 (e sl asli ¢ (laisS Jdow )0 slofg Coeal 3l ploasla cpl aS s )ls S92y eiaS 5 dle s 0

VPeX /¥ YD 2edl 4o
VFY - AITY s le Tlho!
L JRY VA CERPERY]

Sl slaol
5 oW s a4 laiaS Jdow (o a5 il oo alen il 4 Ao paic S (olals ol Blaal | SOl 05 ewbdsly,
b glulie SlaiS Sy (il gmyy @alllae ol Bas 35S ce )5 ayp 850 Sloplis sl sl =Sk
i rais gilulie

(ERPs) slayg, a5 auly Jounsly

L oad gylae Joo Gabo aF w3l 35505 (N200) ailye JEFOSEIRL G 250 B L. -l 3408 gy

D3 oyt 390 (smnylB ()5 48 (e oo cilitre oSl laz il oo @5l (VA0) b ssls, o Friederici J 9w O 99
Sl il Ojgo @ inled dxas 0 Sllez g Conl oals aSl Ls"‘li“f".’.""}" Lyl o gl des 00 5 col a3 S g uu)yj gl haays (S
a8 1S o5 T e T ozl oy 3901 00SCitilo

Gymo ey Esly oUS L LaxiS s (gilosyslpr pokice &y by woiotigiilace B8 ol olis b sladdly
Purmoham@ualberta.ca :_juos |

alax gl jo gbuny oo 38,5 1B L olad i )0 N200 anels (200381 a5 &Gyso s 93,5 o0 Sglitin
Ol 0w LS“"‘")" oo G)Lub...m ol.i;'l? 9
Do Jao bl 31 o)l b 0 sy e (giluliie 0] 84S 8 )F am i g5 o loatdly oy | 85 5 Ao

Sglate S5ly s byl by 5o Jboplas iSle lsie g o)l (Soselgiiatsel aly Friederici lawgs ool

.JO;GA Olf:.a

d | doi.org/10.30514/ics5.26.3.88

doNdo

O aS 5 ls plesl ol je Sglite adgl ol a8ly 4o il o
565 )8 Ol 00 S5y sy (1) WS oo paeiie |y T pline
05 o ol 45 il 1 42l 3,551 Wl (sl oot
SlaolSilr 31y Ao Giisin polic 3515 e (555 iy oy 2
oz GI,1 51 (S iS5 4 Slle )3 (g )5tms S50 4 gl
) ol e o alige iy e s alralr ol

@lralr ojlsen (b slagl; Lale ol laShy 5l S
g Sl gl el Ojle Slaslre pllas 5l Jise sl 00
979 59kl aslip (l o 9 Sl (g e | SeieS sl o 85 Qi
Syge S5 Sy aS &S wls (Bl bojle a5l
rilolizl o8 (T a8 loy b ogd aslail Grow 4 b 0,5
g 3le S a5 il boojly plralr g oS > o cl

8 This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0001-5351-6017
https://doi.org/10.30514/ICSS.26.3.88
http://orcid.org/0000-0003-3889-1876
http://orcid.org/0009-0009-7009-4130

Friederici Juo gbws » o)l b3 30 (g3bulin 9T )3 45 (s500 Fraly (w0

(0) 35,5 asrine Hai o se bal )l
o Byre dloz jo a5 al ad)S Ll o ales Foadllae ool o

el o0 a8 5 55 o ala B0 Lyt o ol a5 ably o Ll
i Jels ) JSi5e 45 g o3l ¥ ) St idlar lodayly
oty oslisd b il o Jyio 50 Jab 5 48L31 B> Jyaie
5l eslazw! L (Event-related potential (ERP)) slayg, 4 atuly
oS Aol By Jsmio sy 42 0955 S ol ogase NS
SEly woi i 5o Gl slaclhle s widlior (phy Sjge @
@ beyw GLERP iagh opl )0 pxilo,y OMes jo ol
488 85 JE o) p 090 (Shen oo ojle b Bua SLlS
e oo @bl 236 ol L ERP LU )1 (o) oo
Lo slel s boline Jlai 5l gl 9 ws )5 solil (5 lel (Stnon |
05l Ko gl (nl 285 )18 (o) 3,90 SPSS-2T 53l 5
Jeloi gk Sleo cOlalllas il cdodie Jolds a5 0l oo yidu
sl (6 S a5 g ooy

e e

Silwlasw p (e Olallae iy

2 e dpe) 90 o addlae (pl b kS slagtagy aible
S8,5 wale> 13 wyp )50 w3 Gl Sldllas g (gilulutes
bl el 0l o iluline aTd (o) aey ) sy
gle )3 Fie lategy (ol g Sl 43,55 Sj90 rre b
oor el 8518wy p 0)9e plraly Cou o (215
@l g @l 50 pe wile plaojs> o by «silulats
Olore 4 jlo o bl 5 (B edgs 4 aalsl jo a5 el suls ol
M ABLol Ly ALt B 595 gy 4o (V0 VYY) poies s o Jlie
055 UsS sla i o 1) ol ibisre gl g anslo yy (o) (L 5
3o ol () el 00, Judow o B ol OMes 9 (g9
BB ol (w090 5l alas By cnl J9o8 azdu B (o) 2
bl gl 00,8 o)Ll slulaise anlyd o ol LiE 4 oles
wilg o oz o (g5 cilizen cloolSyle 5| ool sloog,S ol
SISL e 5 IS e &8 > ol o 4y (glulaie wial 8 Jlosl b
Olye a1y ailas B> ol gl I 5,50 )18 e alez 0 "1 L
s 53 " a8 sl 00,5 s 50855 Chpogd il (cloies il
G S a0 e Jsrbe bt Gl 4 ol 18 ogdle
S 50 sl gl glase

sy & sy o 0 (Y+)YA) Shabani ¢ Kahnamouei Pour

MLM 9 ‘;.L.f Ub) B wnS ‘50.....1‘ LSLQOB; L.S)L"‘"“\"‘"“' A..J‘)B

OlhBwen g o 110

G abanly 4 o5 el sy le 5y oS Lol G+ snie
iz osbo (nl 5 0065 (o0 8 abear alisie SBT3l oo 5 o adL
s G Wlgs oo wST Glo g il lgm )0 a5 el alear obie
Silwlois 00T 3 sy p 0 alex ol o o5l opl (605,158 ik
Al o g0 S gl (pizmen 5 0L Coenl B> Wl e
9 9y anld i b 4 GLls S5 VLS 5 e (sjlulaie
&l (V49F) Lambrecht aiss a4 .oged anlys [las )0
() el (pl &5 ABl e ol o pihae cobe 5l (o
Slplas” lalbsle g ans pe i 1) alez S olis
Syl i oo i ) Gl Sl & plajlle Sile @
095° adgl oGl @ ) plSie DMl 5l 25 (lulaie sled o0
Camdg il 9l Joged Bad b a5 was o (plas! aos
ool ol paie 5y lrals Jold ojlolaies sl eS|
s 3 5 il s alax o 1, Jynia b godge il ayl o5
G il wnlp g0 (1) cool Ui ()] Jols &5 g
adgl > & cl> )l paie G (V- +)) Lambrecht ol oLl
yaie ol e el )l o2 e S 5 b oljem 05 oo Jitie alex
S ik b Bl ol Jle ek a4 lii g dRl o
lo)lislo (pam ;0 Guizmed (1) Canl oud Gl diged Sy plgie @
Lo, sl el abox slatd 4y (Lol ol 5l (Lol ojle plral>

88,5 ojle o] Lol oKl 0 M5
ey oo (silelaie anTE 4 (e gl pol Ghagl 5
B eeap 0y5e Friederict [Lis S Joo aly n ) 0L
Ol 4 ileliie a5 59,5 (las bl a5 wll oo e 05 (0
S on 4185 I3 )3 (Lo p rete 0jl lrasle Slilee I (a5
Sralr ol & cul ol ol col Sl Bl Gl ol o 4zl
ol 4535 IS sy e o5l Lol oSyl 45 45 315 abals 4,
oS wiboe Sles plye 4 (alid e 1335 (pl S pdy o0 ©)90
ey e o3k (F) aylase Uyl i laes g 0,03 bLs,l 4o
5 (UL g2 )l ©jgo @ ax g b yolo gl ) e 25 5
Friederici ;b; Sley Sijlen Jaw j0 (loglad) faS ozl b
Sldlal By Sjle oS pladge j0 g 485 E o)y p 09
Ll ol b wad gy Gldlol B> Jsmio 2 4 5,500 oSl 50
oS cwsl onl (225 mnS Sl ) w2 )l Ojle I (s oo
Gty Joo @ az g b alox sloml o piey ol glralr
PO L oads k> oSl g las o3l s  Sisly Friederici

ez o8 i )8 e mae Djge 4 b slulaie aiTd

a This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

Tl H- ‘49.\:. sl )b d=e

Gl bl aS (nl b 5 0F o0 D90 (5)) (&8 SYsho JLslo (o)
(\Y) Mb‘sogslﬁ)@.c)bub]aﬂ;jow)jbmom)a
S @ e by S 5 Gloj @i (oyp Holiie 4 AES
S a0 o0 Gl (g () 08 (o0 513 (o n )90 Shges pE
e oo b BLAN) & 50 4 blly (a8 4 5he gl (259995
&S sl Gl 5l (S basl ol g salgs pBasy; co  lad
o il Bl 5l onds i ot s danly 4y ity D
oy e Sllee by 5 s jsb 4 B 05 o0 )90
e ikeh 0 a5 (V+10) Barkley ahauly 4 6,50 gy o
axdllas bags oLl ho 5o ol Al gy & sy Slz
Ot 5® 923 ge Ol &5 ailyge y90 Bjlo il 950 50 ERP
Aol & 25800 22 pobinl 205 (0w (oalad e goe b
el Oldes onmolis aSly 04 cod Lol o (920 (Snly 4
2 S5 ss3s0 bl po yaie ragd ol jo o5 Wilios (soes
O 0 0SS e Al ) gl pate b (Kiwsy (53100 ahe mlan
sled duslio oeinns ol )| (Sindly alansly 4 4028 (nl gl
ot b ol sl g o y9a2 pae D90 )3 5 P el @ e b
it 55 Gl S o0 )8 s 550 Ol s b gz e o0
95 2 5 o> Sl pare 4 el o 8 LAN &5 wS e
L pled gl 5o LS 058 o oalice az ] Lol 00 5 Jlad anslie
SlooisS i lojle cilu anld (YLLS 5 o s Sils
ol 9 90,5 o0 £950 0uiS 5 Sledbl (6,138 50, 5 ey a5 el

iloe 3l )5 alibls 4 (glojle il g,
Jisle P EEG  Sen lsie b o yaile b 50 (6,50 alise o
2 aS ol il 0 ERP ddlge ¢ ciow s 03ly 50 590 ol ) (Sisly
03y )8 a4 g yaile (b 50 eandigy sy 03lg P sl Wlis ol o
S sladlse iz sk &5 (nl 3550 55 gten jolaie 4 358 o0
s e LS Libgls ol Al oo erand byl Gilie glgil oy
SIS L e e a5 (el e mae (uyle (phey o3y oS
ez &S Gl yo g aiS e gl |y il e sladadl>
G (nl amt o o)Al 0)500 mSly Bjge 4 (sl Sl

T2 Oebion Sldlas BN 5 a5 Wil oo £9050 (pl odmolis

iz y® ol LT 45 531035 oy T (V) wlazls (a6 5 b o
555 om Sl ol oy 1L el ol 552 S5 o ol
B ok o e calo e cSbo gl oS Wlos S aros
D oola!

oz shatl 4 ol &S 1> 393 (550 Al b e e (slallie o
b sl glye 4 &8 > ol )ISRL 5 oy (008 50 )
Oleliisy; 5l (B o9 oliel 4yl 00g0d Jdo | (g5l S5lS
ol 6 ladls 3le GglS Koo (B g silelaie |y anl ol
Sl 1y A5 3,50 921,855 et o ISl 5 30ln isSUS
5 (Vo)) Givon .(A) el aisle 549, (il b ololisl;
aS Gl 00 )5 oLl alizes slayl o oloojlu 4y 09> sla iaghy
Boas baojles ol 45 s sl ol anslai s Lloplis | oz (gl
@ bojlu plralr L) e Ll (gm0 slaylnl 5l oolanal b
W lhole gl plade of () Wile o loplis s (glay!
@yl bl sl ,b olgl sln 513 3590 05l &5 a0 o0 (]
D58en O)ly abox 4y o)l ((SVobo S5 Sl b g 00
Judos 4y bl clo gl yla bl 5 (Y- - 1) Lambrecht
@ gjlolaie anl s as o)ls b gl ol asls p ololais ol
ol (FMLI Copndg 5l cble Solul (3ilon 5 e Syo o
(Y) 25 g0 oolaiwl (g 5lulaie

oo 03l S50 53 Gk Gl y (oo Slalllae aily
Hillyard 4 Kutas &ldlas b oLy aise ERP (g9, iwg}
ol O s T sy s e Jjlen (VAAL)
b Soge3l a5 ais S 0,55 eads adgi ERP L oy o Sitgsy
Ll aisls oo gl 5Ll b 5 5L o3ls SO s aBlbassls oo
odalive Al wis S axlge o it 8 GBSl L) ol,8l as LKe
aS e zge ol Gl 4 a5 Sy90 0 anals 1, P300 cote zge
Sl Ged oo cnl 3,5 csalin 1) 098 0 @i AlS D90 4
Mt ol folina slacS e 0 5 laosly & ke soscle iy
5 e s dao gz «pslad o ldl 5l ol (e lays 5
OV) Conl 09

Sly )il are) 50 (grwg S ER9R Gl (nl )3 rizes
A8 gla a0, a5 Mo g el 0ul Lrasl> o5l Lo 45 0usS
Ol Ao )3 28,5 D50 (sihe gl ool p a0l O S
Hestvik 5l oud 5 Mo 4y 5500 Gy Olsie b shoo% 55 soe s
1o 5 SMos o d axllas j0 00l Jo Plus 8,50 j0 Eoey (Y4 ¢ F)

abaoly 4 W Gl LT a5 g5d5e oal gy pslate 4 a3

8 This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

Friederici Juo gbws » o)l b3 30 (g3bulin 9T )3 45 (s500 Fraly (w0

elaisl 353 a4 alox 3 1) Cads oGl peitae o Joado g po
ailodges lolas |y alez yloduz g oold

8,5 ol las 1) jpde s )

1§05 i ) w0l o yie 65 Olese sl Y

selose ISyl 0l g NS el g5 50 4 oyl (luluis a] 3
Alr 5l Gl raie NS ped ilulite anld )0 005 o
ale yaie al olle o 5 oS o 08> alax glonl & 05
@ ez 00,5 o (Sl Cool Gl a2 e o2 &5 (et 00
sl A e g lsliins ) gligad lsie

s Slagh Gt S F

Oy »® hwn e JlF ed i ileliine Jol aghy o
Jbas Sy Jaw yo (VF) Chomsky oigly jeiws aly 5 ow)l8
dasiie oiuly jews )0 0,5 o )8 owyp 0,50 Friederici
3 0l bals paie aF was o plis i O jse ] ol
SIS o b 4 285 g, SO ojle (Lol sl> o (gilulaie sl
68 il &5 2 5l e LS LAy Hewd ety glie jo &S
o g pl o o e ailiS b wojle )] Lol oSl o
4L (S 4 sty peie @l anl B oy b aS ol ol
ojbw g oad Lral> o5le o (S3he Gl (o p Moz ) (oS 4
Sleslatul b g3lulaime 0l )3 )y yslate 4 cadgl sl o Lol
3,90 Friederici g6 (5318 Jaw wlw! » ERP .Sl JUSiw
siwe (BEG) glocds 5l (S¢S Giow ERP o005 o J13 (o)
ol Cllad alonsy 4 e Called ks S St (et 5
aioly Jowsliy U ERP omlis cwlidicaac (0 a8 oos alax] o
S e 4 Fuly ;0 ERP &8ly ;0 (V) 048 oo azaS slayg, &
g oo 4l S Aales 9y 03ls b pgal odalive pli
liaiels 5V a5 ol ell 53 ERP Jsbs 4 ous oslis gl
Toe ovalie (o) (rmizmen 9 05 1 (Aie b Coe oogazme 5
Voo aS aibce sl zoe Vo v ol Jlie gl b n (5,105 6L
ool 4 gl )l Lo S o snalive Sy &l 5l o asl e
Sglate gloj g plad slbaaxin L ERP adge wi> (S
ad ol bS5l caimslis SO e a5 wilowds asuie
ON) Wl ss obae b s956 sloanT s o a8

OIS sy s5kie & (Sl slaJoe o lsen )by (B3l 5y S o
575 Sdled (Slej ojl lee cul 5l &5 sl ons 5 g ikae (5920
by ycmas glaosls Gulul  (Jae bawgs (Sby GBilep 5o
4 (VA49A) Friederici alawly 4 ,b sl (6l p (659090 508 e g

OB g o 110

iy 03ls 00iS g 513 3 00 03ly (o Il (a8 aie zge
Gl L s e Sl selad aie zae el 0030 ) cdnlive
Olye bl crl )9 50 (camgh 40 (igren oo ()15 abiSl>
£ E9oge JiSle (23l 50 Slon i Cusgazme 5 Jled LS
oS ogdie 3oy g5dge JLitle gy suyuile ol 0
Sy (Sl (5lolain (pp7eam 5 il oo 05 > 5l 4z S L]
@y e5050 (pl ERP aslllas oyl 1 b aylad oo olow] So-00isS

cuS)} st) QS“W 56‘0)4)9' Cogdone LT as U"‘ e 4.‘0‘..:‘5
S50 dlbioe (hyaile ol 50 Mg by (hilay b e
SSoslail jalaie 4y cwy i pl 4S50 .(V0) a2 oo I3 dslllas
G 9 (Kl plej 9 M (egdge JUSle atuly sl ity
5 2blise 5576 ES > S LI egdse lisle o5 al 0550 40
S AR L IR KO- WRVIDIE PR P {ES N L Vg oW
@ oauSa i a4 Cewl ol Folas a5 o 8 obul Glopim e
ol & wiboo (Snly LSlo (o) p g (s JLid 4 JW8 )50
OSen yf b (09 (See 23U L aball) jo (5 S lis plsze 4 P600
2 See mae ol 4 Cnl yiege g 09 b o0 48,5 A o alex (09
Eyoge aS ol ol 5l S aS canl 00u0,5 sl sloyy> Loyl
il anseis 5l S badly il od bad o 05 )0 Jad
wiboe Slopiz e 5 Slopyz Luld ) Oslite anly sl
ey Sl ax STadbee (55> Joow b Gelate loaidly
g_ii 9 0T Lso.w‘ o)|5 alo> Codgdone g 6“’):’.}? Lngcﬁos..\m
ol Ghagh )3 Sl 485 I3 cwyn )90 Jgoge D)l g5
SB35l iy o @l Ll il jo cdew y peie 00l Lrasl> o3l
oS skt ooy 9,5 oo )8 Jedod 5550 (5 gy e 5l glite
ol o alex slail jo (cdow 3 pain 05l (6,05 1,8 00 5 asine
Trbae Joe bl 2 &5 wlei oo ol | (300 Guly g9 4 lates
e o8 e zae &0 4 Wb wly opl Friederici lawgs oo
28,5 oaaliv ool lral> ojle o

S (Sl

9 09} o~z |) UL“HQS' d.l.a.‘> uLo..\.._‘> S el 6..\..;1)5 6)LM‘M
oS aloz 0l g o] 50 g wled e sl 1 loglas sl
3105 A8 S Sz 4y 95 (il il d 0l oo
Oy 1y ka5 8500 Sledbl 1 sidy ccble oMbl Cansyg
axlys sl wbaises b slalex v o )3 dex o >

Jsxie sloojlo i i 4 gl 5o a5 Col JJ0S e o (g3l

8 This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

IF-P b P8 jlosis  PY 8,93

Tl H- ‘49.\:. el Ao

aS ol ooy lawebsl L:a@’a}o)'] @ g5l 5l G Omioren bl
olial pass wledbl ¢ Wl b S5 51 Giagh Jolpe ooles 5o
20 08,5 coi eolatul Ll 5l 6,50 sl 0 g b e (5 lo0gs
by eyas o b dogeil LSl ly 08 Sl ol ey
s n Pl P)lss aisT e pas 5 T (09 s o s ERP (rags,
Qo5 las bl

ool (>hb g (ShlosT eI

a8 ad adS o aex ¥ fagh onl 0 wyn jsbiie @
S o alex 00 bl s gl as wib e Lol i G B yae alax
dSicte a5 wings o3ls ¥ 51 i S badayl i .l ooy 433 )5
ol g0 il se (Jorie g0 Jub g adlol B> Jarie ¢ Jorie ( Jeld
Silss sy Dygo a5 WSOl B> Jorhe sw)p 4 SRosT
w).» J.u:lasa w).' 0)15 9 aslsl d)} )‘ ‘)&M as p...a}l.)).a
330 Oy oyl H3dasS S 0 az ol Gulal 5 SMlex SBT3l
W05 Gl Jse 4 85l Jeb ol Ol o 15 o 18 colail
aily 051y 5l g cnl 5o 9 didlioo bt b S (salel o oS
ol 50 Jarie 0lieS ols ol by plos e Jeld i olas!
Sy Jold (st pete ) Al By b el S Jeld g
ML'LS‘Q \ <519"'°"° 99 Jﬁ 9 LS“'“J)" o)|5+ aslsl

SOl w5 oS Jol lulyd plea b Lol alos oS ol 5 (s
oo + Jordo + Jelb O jpo 4 oS el LT o ()l 0l ol
o Osi il kel g a5 Ll 5l adlge Jab 4 sy
o 0l 53 (Gl peie glraly dhuly 4 gilulaie 5,
Sl i 050 gladlol B> & jle bl l o 50 cdyy pelle ol
Sl B> Jorio (Jorie ol jlalex j2 055 oo )8 (o)
O &S @ azg by ol ool LS5 Jad 5 cdunyy oo b
Gy Glades Jelb jas g0 il oo g col (T pes ow)l8
Ogt wilioe aloxr B0 Jold a5 Ll )t S CS b (5550 )90
3 ety potin ozl yo il 0all a8 T L o Leld s
Sl (38 05 (Gl 5 50 Jgmie Sl an o5 o (Lol oSl
:‘3)756" GBS dez o e ol j0 5 00,5 &S >

3,00 )18 Jemae 5l om o] Lol oSl jo Jol sty yo

fools S al,ols &

Syl 1B e Do 4 alex glassl jo Jeld 51 L8 pgo Lasl iy
feolo ], oS o5 S &

Jebb 5l am ladlal B> Jorae b (siwpy poiie po Ll 0 50

Syl 13

S5 3100 53 5B Lo ulul ol 2 00 5 (B 5o 5 (b Al
ol 5l (o (F) oo Dla 4 5956 )1 51 g0 Counle a5 4 lo
Mo-oansS y (Siwdly JLSlo 5o by 9w Bilon Som )3 ere
odds al> by yaie (2L Glg, Glosl jo oS wsb e
o as (Flller) o..\...aS).' ub...c Q Jg.c.po )5.‘43 O 035 6)L..u‘~.\“.a Lv
ol.ial} as Gll:- 3 ‘J}ms‘o sl s.\...ul.»‘sn OW 6)L..u‘;.\.u.c ;.\...»TJS
atuly olgre M3 g 0aisS  0gd oo Al M3 lgie 4 )] Lol
"M-00isS py  Swnly” P Masl (V) ol iloassS b T ool
G Condge b oSy Ojle byl Sl avr oS gl
L\.u.a o)L...J oli:l} ) QS“'“")J W L}“’Qj)" &J"‘ 5o 09'“&5" oalawl
a5 s 03 laie a4 ] (Lol sl 5 00iiS , laie 4 00l
Friederici Jos oo )l> ;0 |, N200 adlge anlllas ol .ol oo
0790 (o 3 o Lg)Lw‘M 3 )L>—o&.u5).: gii"“‘)ls )L.>L» 5
adlge cpl 3l 65380 Olosdg 4y aslsl o 000 o HI3 cwyp
SIS

N200

dasl jo . (VA) 048 oo cdmlie jae olad bl jo i S e
Loy 90 Badal pac 0died jasid SO gk Gaee N200
ofles o 1y ol s 3 slatagh (J ol b cd S o )8
Wlod S iy b adlllas b o1 B3l g l2l (3 ls S8
o3l 4 adlse (plaS s e ol Friederici sla iags .(VA)
obs ode g Sy o)l i 9 N200 addge ol a0 yinn 4SS
&S e 0,Ll

FLRvIY

Lb@ég.o}i

YO s polo b JLo VA-F - (51 90,0 V) JLuS )5 0,8 VY
GAAJLAJ-A))lS é.la_c.n 3o ‘Ub) ‘ﬁ.w)ls 9 U‘J’ef’ L)SL‘J Cawd Cmul) ‘JL.-:
S e sl o gl aS W F Ol iegh cwl sl YL L
5 b gogejl lawy slasbcols, ai sols il cole Sl
Sondy g hass ghafie o (1) )90 )3 (21355 )8 (eizmen
_oad Mol b g ol olis Sl 1ol 8l ol s )5y Ll cedlw

"“""“5’“ as"‘"’)"ul") L 9 s GL“LS)L"'H iyl 9 """‘"‘L'c_s‘“ f"JL""

a This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

OB g pdo 3110

_ .l
Friederici Joo (glaw »2 0wy (31 )0 silwlasion il 8 & (g 300 frwly (o) 2 5'7 “%

Jd=5 (EEGLAB toolbox66) ,s 3 (MathWorks Inc., USA)
ol | o 5 26,5 S50 JuSiw 515 205t 5 EEG sliosls
(ndependent Component Analysis ICA)) Jiiwo sloadlge
srddlge Judow 1 oolawl Sl cé 5 slbul EEG UK o3ls 5
2 S ,] e 5 i Lide @yl mlie s5luloz sl Jatas
b ose dulpd 5 ©lid 8 as conl ol a0k WYL
P VY 6T dises F5 L kool conl )55l JUSKw Slosgas
9 RS B g Bl Sgx wWad Jlzws e T ) 2l L
P8 B 08 le ;ld SO lesls yo S5 > slesas )
Sloj b 5l eael Caws @ it slaadlge (s ol 00 ool
e Lade )l adlse e 5 03 S (owyp S (oS0
b 8 asl o Voo 5l Jatas addge j0 baools .ol oy 57 Sl
JUXs MATLAB ,s (ERPLAB Toolbox) ,s 4l eV« -
eSilee g wiloads Ja8 (S5, £48g 4 S g Wlowds lax> EEG
alizes glacdls @ a>g5 b .ol oo aewles ERP lgie a0 Ll
oS oyl ool s a5 0 a8 ,F L o o8 5 o3ly ,o gl alax
GWERP agy cpl jo ol as )§ i o | axe ERP (Sile
ot ot gzl 53 olin UERP LS | oy pslito
Rl by Jol> (5500 glgel 05 eoliil (glal (Siaran |
Il bl (o lobas Hha 5l bl 5 o Jul=s EEGLAB

Wools Jodexs
Pl b aools &565 4090 Jlo 3 WUl ERP (sloosls g Lel Ll g
0905] 3l s S855 S8 (s 2090 B real 85 T50lsS (50
50 & pFoiil b il ls Jelos (ANOVA) 4L Sy il s
wily (o5 it Sla Sy (eNle amlie Cuz Serhn )
BIN3) Jad 5l amy iy ooiio 3 Jols e (slo pusio L N200
Ay sy potios ((BINS) oo ool calos ol jo ciw yy oaio
Jeb e o sl els Moz o ciiw y etie (BINTO) Jebb 5
>3 Olexe 4 9 N200 (Fpl-Af3-Af7) L ELAN o o olad

(D) as S 13w, 5,90 (Region of interest) Gan

basdl

0905 A5 &S iy meiie Slodls bl g Jolaz o 4 aslol jo

Csols 1, S 5 g
P S el Gl el dhor ©)90 4 a5 o)l Llys )
S 5o 58 alez gl o e oSl

foobo I, oS S

2 silelaiee Gailoy gy ey wSbe Sgenl Sl o4z (]
yolo Limgh jo oad SO glalisle o Mo-oanS ,  (Siwly
b e

Siele3T 1,21 s,

bugi ojle a4 ojle Sy 4 (chun pette Al ol aslllae
S dy s3> 52 00 Vb Glglss) b laled ambo o (55, g
o " cdle Liules bojle e ol e ool ylid 4l Lo Ve e
Ao JLss RIS il e 000 Soe @y Con Al lgie
5972 Gielej] (GEASES 5 y ialegl g, JolS e 3 e
30 oads 03y Hgiwd leie a4 BoS S ph lawg 0,5 5l oS
sl amio g (Jogail o pledar (e alold a9, axio
B Sy ss 4558 a5 slp aile Sl e ule O @
Sl o 4 4l i il e 45 ez i
ks 458,515 4y ol i 5 4y o Jlms dad iS aili] (g0,
&lp 5as 0oly iuled (6 S B Ao (89, ok S5, L o Jlgmn
s Jlp iy o e 5 AT ES 5 (S | 555l
4l o (AU e g WD el U dsgeze 50 4
S S SE Dyg0 a4 BauSeS ol Jleel col il flgie
aigds Fr sgue cialesl andr j2 wad el 455 08 5 el U1
565 03e3) bl Gl ilueslel al> e ol a5 el g Jobo 4
el caz b Sosail culd) sail 5l G & ol S5 4y p3Y 05
Pl 5l B el VY o atules Sogeyl 5l g a5 3Bl cus
Sras axg 5 Sly> as plece 2 Fe0 630 S Giuls]
Lools (59T zox

gy a5 sl azbpdy plool ERP s, 5l eolil b ioghy ol
Shls Logase M lol g oo 00ls &0 Lisu cpl o o1 sl
Dgb oo 03l 18 Sogel s VemY e g lul 0g xSUI ST
sl ¥ Gble, B ogdion G5 p oo 95 2 S35 o
bloy pSolal Lozl T gy a4 (SoSI by ozl
5 wleiee oo Jol> 3n 0l 5l all) &5 cl goue ogllae
o ilosel a8 sl ool M pol> jimgh 400l ab ulael
MATLAB | colaiwl b 0gd azils oS 0 sas pj Sk s

a This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

-1 Bianssls < P& Lo < PY 8 59 (o ESLb egls (slmajl Alae

Vg ) Jloged joas sgd e onun ¥ gV Lol jo aials o iy N200

u.....?Lo.b 9 w‘ o..\g.o; uaM GQ&HLA)T LSLQMB MLM ).SJ}SP )‘..\.CLA 45[.70] )‘ A).))f &M d.d)f u)}.o r ).)
al oo 10 Y e o oo ol )0 iS50l bl S5 o loline glis sl o /oD ol goi (glbs Jlezs! JElas |

Lol 0030 &I E losas jo Omzed (P<e/e0) 0gd 0 0090 N 5 ¥ F gV Y o) Lyl o

-1 T T T
) T r

L DY P

i =

bl buls 9 N200 (. Sle jss ) Jloges

S b U jo badl o los

'|v:-~;:p1

Ol 5o b avslin ;o0 N200 e 10 30,8 5 500 S5, LT 5V aoails jo ald asals [iules ¥ jlogal

o S8l S gy g8 Hloged
w2l ¥ oV Lals P N0-Y0 Sl ol o jae SIS eei Jlaged 4 aslsl (o

a This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

Ol g o 2SSl

F Ll s anl Lo V0+-¥0+ Sloj o3k o jre bl Faye3 F UK

N200 a2dgo
oyley 5l 48,3 ansls bl Friederici a5 j4bles N200
g dil ooy (gslwlaie Jolds a5 il oo glojlu JLSle Sl
Oled sl 0050,5 #,kas adgl (3jls s o Friederici sl ax ]
9 99,5 oy yai (B3l0 5 Al ye s glalsie LMl (50,5 05 )51 5
st Camdnd ol aslllae (0 00 8 o lael Sl glo BB s
s ¥ Lls o olgi e a5 ELAN L N200 adge pb 4 o Slicy
Gegi onl 5o ok grlae 4058 b geen Wlgi on 505 oaaline ¥
Bl ol el o) by o Jloplas sl Glsle plas oo )8
e lgie 4y aloz Tal jo a5 Ldew 3 poo 00 5 Baodad Jo 4
oo 45 sskiie oy wns o & ol S5 L Sl 43,5 15
sl b bLs)l o i oldlas ojle Jld 5,5 alabl> o 1)
N200 L 5 o (olad conad a5 wilosls las oy ojle jo (Sl
ool e aiile boaisS p 0,053 0 Jlad (5,15 aladl> L 5Ll
(ol 0als &dly alox lal jo a5 Jorao SO b g Jyoge O)le S
b o wiloads Lral> a5 o5 polic (o adlge ol uizmen bl o
Kluender 5 Kutas <! 5 ogde .(VA) Cowl oas ovalice ST

sl 5 M a5 gewj o0 axad 4 ERP gleools ulul
6&0)@}‘5);@QMLS.Q)Q‘J@JJAM}—omﬁLgLQEi‘;WIS
g alex Llod 5 aniad o Sl 48 W —oalS 5y G 559
355l slulaise anld o Jlailis cole oges Lativ Guioes
@slolazs anTd o lanl jo sy paie ol plralz a5 Lsl
Soiley el ] o Sl 4 M3—00iS Kisly o458 alox
G970 a,ls L d—ousS 5y (Sl g5 cnl LSl (S JSS o
Ll jon calizes slo)l; ;0 Mo—oaS pn onuay 4 gl o ool
S5 iy oS jeboles 455 &g dallle 4o (13) il
(o, e Staly JliSlo ol 586 gy Sam 008
oS jshte (s abbge ERP (sl 5 (silulaie anlb o> o
e g (st prete Sla Sily )Ll p3 plal> Bils
s Sype Dolie SSly i o ) bad e gime sla STy
Sislo jo loplas Jlsle b akaly jo sy 4 lgn B e 13
Bl Fwly Gl o) Ol o3 0 Ws 5 eaS (Sl
25 s (N200) addge 51 ool Caws 4 (slasjsliws 4 azg5 b

el Cewd a5 0,5 #ikae iy b bl o

8 This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

IF'I”U“ _b.s Fé)lo.;:u l‘yé)g-‘

el H ‘og.ls ulme)lb A=

(S5 Aid
2 & ERP (500 zuly 9 EEG jloslanul b pol> iaghy 5o
Sl 4 429 b (phay poie ;0 Glaldie SGres S0 4
EEG sbvosls oVl asy 5 Y Sboj zgds euilo n Solate
4 Silulaie anld b badye slaanld 5l spGme Sy b w
odlo &l 1) sl p ol 51 (B30 pgal (izmes 9 JB8 g0
LLsyl o gamled ood 7 e Slud s sdel cass 4 mls .ol
LS wimoe ) oanS,y JUb Sty Hisle Sis b
ol wiies b b b ye ERP (slaailge a5 N200 sloailse

Aigd o 03ld
3 ey pete Sy &S Sloy w35 easlie (b b«
b Gl Glgie a4 Cambge ol T o Cass 4 alex low!
Oledb| Laas 4y orie a5 05 o0 43,5 a5 o ol b e
ez 5l plias a8 e 0 N200 acels iol58l 5 (gg50 alasl>
Sl phey peie 5o glelaie anlp il s,
5hooliiwl b aS 0,5l pal g 1) oiei;,l sla s asllas oy
Slaysgaome il a8 S bl (5l 5 (bl gy o,
dgaze | Lo gl ailabld @08 (glosls CMSin 5 o5 (gldiges
slodigas 031l b Slalllas sz g glaleol Cusis gl 5 A o
S92y pae ;3 (>hb Cusgame nl poodle Ll Jls 255
oS iy e S5t e 1 Jin ol 4 o5 il
@59 5 gnples o)l (Vg S (03] e ole S
G oy 05l s 0l cumlic ulﬁb 3l e dezres
aflls aips Fwl all, ool jo SYlsw 4 b ool i
S35 olie DLl 3l adsl oy p onimsplis Hol
Gl Jb Sy 5L LS55 slasil i 5 o5 il
Sie s Sl Grizres silulaie il Sledbl Consy
GRegy ! wgd oo bl il SElApL; ladae o
bl Sz S8 gl gabe g9, ahl lye @
a0k St 5l gslulaie g S0 g g9 g (SSLilioe
S G Geizmed g WS (o0 Jes (oulibcias g ol
0055 ol e Wlg oo a5 Sile e patie |) DMz o o5l
S8 (Sielom o 5l il ple war slas,es
adlae ol slocosgame s 4 Jl> cpl b adl oS
Fdmes S0 glp 00 292y @S ek jo blLixl 4 LS
sl iy it pbxl o jo &5 sldn el )

@ o (o SYl5 0 855 als L LAN 51 G (V44Y)
e 5 305 canli il gy yo il el b oYl
ez o3lo o 1y slosly date ol il a5 olKin 4y ooy
el Gl (V) S (g0 430505 1, N200. Jonsly oS oo 205
s et Bl slals" Ll b a8 ol oad ool olis
Friederici sla_zagh wlol p ol Siwwon " S55ly dghe
s le wile g Lele Sledbl sl , pKin ;0 N200 adlge
o S oo dlgis (VAAY) Friederici .ol oo suay (Jad 5 (ool
oamass —ldgie Sledbl (g5lwes gl p Jolis a5 adsl oils 5l
os sy cailse osalic b (0) o8 oo plowl L5 (la s
adhio ;o amely (55 Gl Lo w8 N200 adlge a5 o8l o
5l ogd e oanlin ¥ o ¥ Ll i o (Af3 Af7 Fpl) > olud
09,5 a4 Jad o | FaieS asly o plesl anl b oS o a5 ol
as 5ls 5L slalgie ledbl (g5lwos gl p jelaie 4 (sladlol &,
or Sy90 ez )3 (chan et ojlu lea LS B> 09 5 (]
oy olul cely g3 Lol ol 5l iy petie ol wil oo
aasiv giluodysly jsliie 4 glraly (nl &5 S05 0 W
plie 4 0ty 12 bl o (giluliie 9T uizen 5 (ol
Oledbl oz slaml o o ol 0 siuwy poio b 395 5
o 0 plals pl il il a5 ggmu aladl> o 1) eausS
kol ol 453 (28 (sl Jlad s 5 (gilulaie an
aldl> o oaisS p Sledbl cuils a5 5wl oo ool Lasl> o5l
o Vo lalys o anels iolidl Gl gl lay Lol paic a5 Sy U
ke a5 03l e Lol yon L3 sl gy b il ol 05,5 o ¥
Eolie ale) 00iiS (5970 Agia b sb ) o0iiSasjo0 Can
Oledbl s )15 g0 AW o> b5, 4y g, U (ol
aalgd b o 5l e 9 WS o0 o1 6,5 abadl> 5l 1) g8o lias
ol mizman (V) WS oo Jled Lm;u Lol @) oKl 5l et
ISy e o 3,55 1 4 o s Gl 3] e 250
wlale 4 N200 als jo il g Sledbl b ol pls (YY)
a5 Dgud g0 00l Cod alidl> o Sledol Gy g (e oo
Lo sloal oM job s .0ib co (o5loloie ol b oS jasine
ERP &l 31 Jolss sy poin (g 5luliiins i3l 0 a5 a0 oo )Lis
Gzl Sledbl uils  saumslis N200 aafge .l ploie
LB aalys Lo axllias a5 cels Ll sboil Hlsise 5 Cond e
2 bplad g iz S5ly i 3 b ez GBilop 6l g

.0)51 Cawd ‘so.u)lﬂ Qb)

a This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

Friederici Juo sl 1 o)l 0l 50 g5bwliinn 05T )3 & (5300 geanly a2

Ol g o 2SSl

RLICRRR X
Jloel s (il 5l ol aligh ol osinnsi ) allie gi iy

W) 95 pgd odkmn b

Sl @b

il Jb SeS Slojlu b dwgo o 5l Giogh ol sl 6l

o ‘O o

lansie s aslol 4S5l el (655 Al 5l i ol alis

S ol 83,5 )k gl L, L oS

References

1. Chomsky N. Barriers. Cambridge, MA:MIT Press;1986.

2. Lambrecht K. Information structure and sentence form: Top-
ic, focus, and the mental representations of discourse referents.
Cambridge:Cambridge University Press;1994.

3. Lambrecht K. A framework for the analysis of
cleft constructions. Linguistics. 2001;39(3):463-
516.

4. Friederici AD. The neurobiology of language processing. In:
Friederici AD, editor. Language comprehension: A biological
perspective. Berlin:Springer;1998. pp. 263-301.

5. Friederici AD, Frazier L. Thematic analysis in agrammatic
comprehension: Syntactic structures and task demands. Brain
and Language. 1992;42(1):1-29.

6. Dabirmoghaddam M. Typology of Iranian languages. 2nd
ed. Tehran:Organization for Research and Composing Univer-
sity Textbooks in the Humanities (SAMT);2013. (Persian)

7. Shabani M, Kahnamouei Pour HR. Corrigendum to: Split
noun phrase topicalization in Eshkevarat Gilaki. The Linguistic
Review. 2018;35(4):625-646.

8. Gibson E, Desmet T, Grodner D, Watson D, Ko K. Read-

ing relative clauses in English. Cognitive Linguistics.

I ol

SRg3 90 G Joo! 31 amd

cbasylabinl Vb wlol 5 adlhs ol B ol
SR pBases s (eles ad el ctegh (Sl
Jolb> laabl 5 wols a1 SbBT abculs, adlhs 4 39,0
s o5T iagh Bua g cunle 51 JelS ek 4 Ll a5 i
woyar w5l cblis sy sl bld addlhs ok
Lbog adlae cpl pl o oodle 0y HBauScs b glaosls
IR.SBU. aol awlis b tig asd olKasls B aws
oles a5 s ol liebl 5 wd aulb REC.1402.099
L obsye sbieshn slp SN glodosdlgins b oy
Byl callas L]

2005;16(2):313-353.

9. Givon T. Syntax: A functional-typological introduction. Vol
1. Amsterdam/Philadelphia:John Benjamins;1984.

10. Kutas M, Hillyard SA. Reading senseless sentenc-
es: Brain potentials reflect semantic incongruity. Science.
1980;207(4427):203-205.

11. Purmohammad M. Psycholinguistics. Tehran:SAMT;2019.
(Persian)

12. Hestvik A, Maxfield N, Schwartz RG, Shafer V. Brain re-
sponses to filled gaps. Brain and Language. 2007;100(3):301-
316.

13. Barkley C, Kluender R, Kutas M. Referential processing
in the human brain: An Event-Related Potential (ERP) study.
Brain Research. 2015;143:15-25.

14. Wang HC, Lo HY. EEG correlates of long-distance depen-
dency formation in Mandarin wh-questions. Frontiers in Hu-
man Neuroscience. 2021;15:591613.

15. Zhou W-Y, Chow Y. Eye-tracking evidence for active
gap-filling regardless of dependency length. Quarterly Journal
of Experimental Psychology. 2019;72(6):1297-1307.

16. Chomsky N. Lectures on government and binding: The

Pisa lectures. Dordrecht (Netherlands), Cinnaminson, New

8 This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

IE-P il < P& jlos . P 8,93

S LS ‘og.ls sl A=

Jersey:Foris Publications;1981.

17. Fiebach CJ, Schlesewsky M, Friederici AD. Separating
syntactic memory costs and syntactic integration costs during
parsing: The processing of German wh-questions. Journal of
Memory and Language. 2002;47(2):250-272.

18. Fodor JD. Empty categories in sentence processing. Lan-
guage and Cognitive Processes. 1989;4(3-4):SI1155-S1209.

19. Federmeier KD, Mai H, Kutas M. Both sides get the point:
Hemispheric sensitivities to sentential constraint. Memory &

Cognition. 2005;33(5):871-286.

20. Kluender R, Kutas M, Brouwer H. Event-related potentials
and syntactic anomaly: Evidence of anomaly detection during
the perception of continuous speech. Language and Cognitive
Processes. 2006;21(5):608-637.

21. Swaab TY, Ledoux K, Camblin CC, Boudewyn MA. The
cognitive neuroscience of syntactic processing. In: Friederici
AD, editor. Language in our brain: The origins of a uniquely
human capacity. Cambridge, MA:MIT Press;2021. pp. 319-
344.

22. Purmohammad M. New methods and devices in language

a This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License


https://creativecommons.org/licenses/by-nc/4.0/

	Bookmark 1
	Bookmark 2

