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00<D?4NPF;,NCRP =F,OMBVP?; L?FC;<BRI=?MMCHAHN;ATH, FHAO,ATMCEHAFCMB
CHQBC=R?F;NCBE;OM?MM @IFFIQIBB?,> HIOH1B? KO?MNUKMB?NBANBGKFMILIO
NCH?REA2H3 FHAOAMCEHM?;H>(IL?2H CHOBC=BM JL?=?>NBB?>HIOH4?
=IH>0=N?H 2P?HN L?2FN&CHIN?HNCF-  MNOE(IL?2H /M NIN?MIB?NBMNB®/ ;>
P;HN;AG;HC@?MORIL ; CHL2MIHM 2M> NIN?,M ;LN NBNSI FIAC=@;=NILN\B; ’ECABN H
NLC<ONRB?MZMJIHM 0L LM OFRMDAA WNENL ;CHMIHMRM M ;L?L?G;LE;<FMCGCF;L
CH, ;H>.3 FHAOA?MDL L?MORRNWIMOAANBINB®;LECHRGNBR CABNAZ@\NB? CH
BCH?MBHA ?N;F ;H> (ILZH ;H> NB?<M?H=P@MO=B;LECHEH;J;H?M? 27HI
$;LHM?S ;@@NBR MIHNWMINB®@I FFIQCBA> HIOH1B?=IHM CMR?HNP;HN; A @ OH>
CH/- MNO>EM>OLNBMIILNI; OHCP?LMIE<DENR@7?L ?HEMNBILI="MM Q@A ?F;NCP?
=F,OM?M

Keywords (IL?ZH L?F;NCRE,OM?M  MO<D?=N |<02=IMM CMBSGG?NL ECHA OCNISIT=
IAS

1. InTrRODUCTION. N F?MNCHNBJICIH?LCHAILE 1@0Cl4 CFFC;G1?MIH O; H
MENONB ??H> @B ??CABRNBHNGLCH)BC=B?MBIQ? <SG?;HM @=IGJ;LCMIHM
QQB);NCHH>$ L ??BNB; NB'M F;HA O; AR?L L 2F; N ?>FCHA OCMNKSM BMACG?>;N
>@@PISNCHEBIM ?2M J>ANMENB BOG; HFHA O; A@;-OFNEBN L ?OHCRM;EHH;NOL ?
NB;RMB; 2 <S;FEHICHF,HAO; A?@L | BIBIMB; N M J?=C@C=H>CPC>B1H OJM
|@ EHAO;AM 1B7L 7B; MNBONFQ; SMc?7?H ; H CHRZHNN?HM GEPNQ?2HPGIB;MCTCHA
F;HAGY?OHCEM ;PMF,HAGA ?M J2C@Q+J?L NCTH-CHA OCNBRI=CTCHA

&H?=?HNB?, LMCB; M<?=1G? ;JJ; L?HIOLIGNBR MOFRWI?EFF$@H?OLIIBSMCI
FIASFMNQMDIB;IF;HAO; AQHCP?LIWM FHAGA ?M J?=C@a3=NMaF;HAO; AdL|
=?MMACHIB ?<L,CHH??>NI<?>CQ@ANCNEFCEG; HHALQCNBPC?2QN >NRGCHCHA
QB?7BL2MIB2IL?>IGCH;NICH ACP?H;HAO;A?P?H NBIOABN?, FNM J?€EGFFSICNB
NB3L1="MM CHA?F;NCRF,OMAWHIL? ;H NB2ZOLHNMNO=3H<?PC?Q2;M; =IH
NI<ONCIKMINBCRLA?LL?; |@CHKOCLS

INB @-G,F; H>@OH=NC|&|H; =BMNINBYMNO*@-LIMMFCHABCKNCEIP?
MOAA?MNBNIL I="MM GBS JF,S; LIFCHVBICHAAL;GG;LM3L CIONLIJIM;FNCH
NB®IG; FNL>CBIHB; P? 2KON?ALOFVI @NBALGG;L QCNBIGJON;NCIAIJI?L; NCIHM
I@NBJ; LM?*CH?L BIGMES #>IL ?N; F L2W;H  (;JRH

2AQCE 4? CH<A QBCF@OH=NCIH;BEaNNMOAAPRNB; N;HAO; ARL?
MND=NGLCHNB®;SMNBS;L ? <?=;,OM P@JLI=?MM CHAIMNLHIN{? H;H  IGLC?
% QEEIM 4? @IG? |IOL>CM=0OM K2 B?MNE2 GNNIBCABFCNBRE-NNB; N
OHR2L ME;H> MJI?=@C3kI J? LNNIRGFRHAO;A2;H <? C>?HNIZ@H> =IGJ;L 2> HINHFS
CHRL GM@F;HA O; ARINL O=N<XFM CHNZGMI @FHA O; AL I=2MM CHA

1BCU?M?Z,L-BMMOJILNZS; L?2M?;L7BL;HELIBBP2JLNG?HN@CHA OCM MBE2HCP?LM GRS
JFC@ILH@H 1C?Al H> +/# NI+;SIOHA(QIH ;H><S+& %! NI*;LN; (ON;M
4? NB;HBIIHD; BIC 3C=NIE?LL?CLOOM;I$;LHM?S5L;HNBII>;FF 'IBH %;F? ">MIH*CS;GINI /IA?L
)?PS ACFFC,G'$L;>S *C7?El 22HI ;H>0BL;P;H3MCMB®BB?FIQOEM=0OMMEI HIGG?HNM? ;FMI
NB;HEHIHSGIOM. ?@7L 2@MINB ?GILHMNL O=NIG&?HNM{>MOAA?MNCIHM

-LCHNBRCNBBZ?L GCMM@@;SIOHA (QIH  /I<?LN(FO?H>?L*;LN; (ON;M *;LC; -IFCHMES
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&NB?@IHQCHM MNCIHE? L?PCQ ; HOG<?L@NSJIFIACRILIJ?LNCBAINBMI>
NI; @@NNBIL ="M M CiAL ?F; NCBF; OM 21 MM FCHA OQVER C@RIE; MNL M NI L ?
AH?ZF MREQL;FUJ?LNC®H. ~ CHE>CHNB?JJL?HNILI="MMCHRHN;A1@
MO<BR?ENCPZFONMM GIFCAB® C NB3IL =?M M CHZ@@CRMMNSN 2 QCNEB.?HIG
CHEL2FNCPEF, OM AAZCNB L | ="M M CHZ@2H="M?NQ?A @CFF?L RMA;J @FF3?
J?H>?HERICH2ENCP2F,0M ; H> CCNB?@@%>L13J?> ;LAOG?HNM L?F;NCP?
=FOMILI=2MMCHA NB2H>>L?MMINL OERNILI J2LNCAIM@ENBG;DIL";MNM C;HFH
AOA?M BCH?M?,J;, H2M7ZH>(IL 2H ;H>NB?QIL;G?NLO3L C;NCIBCNB?M IMNI

CB72>?>HMNE G; LECH&HIOHBLM 2RI I=;M?;H> CCG; LECHA& JL?HIGCH;F
L2ENCPZFOMNCIMCABNA? _ 4? [2PC@ NQIG; CHNSI?M@NB2'BNEF ?RJIF;
H;NCli@ NBMO<DERNCRRI=2MMCHR, HNA?CH_  ;H>NB3a>CM=QURPCIOM
"[- LMORAN?PP;HNNINB?JL | ="M M CHA?F; N CRF; OM BH_ 4? H?RNDLHW 10L
MNO>S @GN PC>CHMA 2>CNCIHNYM 7 H NBGMFEALIOHH>NB2HONCGEHAOL
PRIZACCHNF >NFM; H>IL 2MRRHANB 2 2VEDIMCH; FFR? >CM=CBRPRI?LCG?HN;F
L2M ORGHEA BIFEHA OA?0HCPRIFPMF, HAGA? M I?=C@CER-NIGF;,HAOG;AR. |I=2MM
CHEFHHMC>?CINI@VINLO=NDLI?LNRRI @IL?;, H _  ;H>JLIPC>MI@ =IH=FO>
CHABIOAREN

1.1. THE TYPOLOGY OF RELATIVE CLAUSES AND CONSEQUENCES FOR PROCESSING.
0O<PNL?FN? =F,ON\PO/M ?R;GJF? ; CHL<F? ;L?GIL? =IGGIH ;=LIMMB?
QILBfMFHAO;APNB;H<D?=NF;NCREOM?MM < CH;<F? ;H>INB?LFNCP?
+FO0M7 NIM( ?7?HH IGLC?

1BCIM/NO?L?A; > PMMAQBNBZ, LTF;N&2 =F;,OMCM MNHIGCHNB; §M&H-| QMINM
B?> HIOHeL?2JIN?Lf ;MCNI?MCHHARZBH> L?F;,N?%;HAO;A?M CHL, <F? IL
JL?HIGCHE NB;IRMIL?=2>7MCNBP;> HIOH; MCMIB2;M TTH5;HS INBRF;,HAO; AT
=FO>CHBRCH?M2JH? M?; H>(IL? ;H MB?G;NCEFI?IL ?M ?HNQENBHAFCHMBRCE;
CPGMCH | @L;,<F?

( ??H;H; H> IG LICVEFG NB;NNBCNNRL HBIF>M2=;OM M O<D2E=RNCPM? CH
B2 MHN; MEN JL=?"MME;M<?7?HM O<MNE ?>>CHHOG?L | OMN XL IMEHAO; AP
OMCHAC>P,LC?8Il @M SBIFBA OCMBIIM OIMCHHAFCMB?F@ 2= L ?,>CHNCG?

( CHA 'OMN "~ (CHA ( ONW -"1 ONLIGMQIPNF JEH N

T F JFH ?NF @*/& 'OMRNF JEH ?NF NE? 2N

T F IHMNF? ?N; F B?H ?N;F JFRH ?2NGF ?S?NL;=ECHA
1LRPL N;F CHON=B #L;TCL CHELG;H *?=EFCHA7N;F
0=BIC@I?\VPN; F *AMHN??N;F ; >7L *? HA 0=BQ;IN' CH
#L2H=B#L, O H@>?AN F WFGM f [? AH IB?H *? BFR CH
%?<1?Q #L@&G;HH +IPIALI>MES LHIH CHOLECMBBL;G;H ?N;F

;H>CE/OMNK - IFCHMES
&\B;M;RVII <??H =FCG?> CHNB'NSIIFIACEFCNANCLNBNNB2=BIC=2@L ?F;NCP?
=FOMIF;="G?HNPCTIL? IL IMNHIGCHMCH @FO?HEIL |I=?M M CHBA@C=C¥+HS
ACAMHA?H?L;R?HNI<?IHMCMNMIN QBNBZNBB?> 1@ JBLM?P==OLMCNM
<?ACHHCOHANOM?H> $L?7H<?LA ;H>=H <?>CPC>THNI8?L <B<D?=NH>
, 8<PNBBL<NSI?M LS?L &K, FHAO,AVFE?" HARMBPA<MH>JL?2JMC

12,>2LMG;S QCMBIMECE MEGHP?L M?=NCHI N?>NI=IH=2INRICNEBC=BIB?3.? @; GCFGIONL ?
?H=I0L;A?NIJ;S ;NN?HNGIW >=NCIQENBBC=BIB?&;S <? F”M@&;GCFCIB? ZRN?HMGREALIOHY?
JLIPC>RCHE?=LO=NBZHN?LIL?2N; NEBLL MOANHER 2, H CM?F;NCP®BIS>7L MNOQCMB?M J?=N
NICNMI="MM CHAG?N?LMNQBC=BHNOLP@FZENNBI FIAC=JEIJ?2LNC?M

#L >?2N;CH@(??H;H ;H> IGLCMILIJIM;FM??2

3, FHAO;A?¥H <? B?,> CHCNIE;P?L< G?>C;<KONHINB?,> @CH,E8BCF3 F,HAO;A2U?;FQ;SM
B?> @CHEHQB;N@I FFIQRP NBOMRBE;<?F\8 ;H>B?> @CHIHN?L=B;HA?<FS
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ENGLISH ; POSTNOMINAL SUBJECT RELATIVE CLAUSE WITH FILLER-GAP ORDERING
1B?L?2JILN?G QBI :: ;;NN;=E”?NBRI?H;NILESGCNNRB2LLIL
FILLER <€—3 GAP
< POSTNOMINAL OBJECT RELATIVE CLAUSE WITH FILLER-GAP ORDERING
1B?L?2JLN?G QBI NB®M7H;NINN;=E?* ;9;>GCNNRB?LLIL
FILLER <€——— 3 GAP

SCHEMATIC ; PRENOMINAL SUBJECT RELATIVE CLAUSE WITH GAP-FILLER ORDERING
PRENOMINAL RC 1B? § 1 ;;NN;=EM?H;NIL?JILN2A>GCNN®B2LLIL
GAP <€—— > FILLER

eU1B™M?H;NIL ;NN;=ECBIAN2=>GCNNRB2LLIL f
< POSTNOMINAL OBJECT RELATIVE CLAUSE WITH GAP-FILLER ORDERING
1B? § M7?H;NINN;=E?» ;] L2JLN2A>GCNNRB2LLIL
GAP <€ FILLER
eU1B?2NN;=E?> <S; M?H;NIRJILN2>GCNNRB2LLIL f

CHINESE N PRENOMINAL SUBJECT RELATIVE CLAUSE WITH GAP-FILLER ORDERING
8§ : ,AKHABZSOVHO >RZTBi =BXHALY HER)]
:NN;=7H;NUbN L2JILN22GCNRrE 2LLIL
GAP <€—— > FILLER
< PRENOMINAL OBJECT RELATIVE CLAUSE WITH GAP-FILLER ORDERING
§ SZSOVAKHADRj 9>? DZTBi =BXHALY HGR)]
M?HNINN;=E ~ apN  L2JILN22GCNre 2LLIL
GAP <> FILLER

JAPANESE ) PRENOMINAL SUBJECT RELATIVE CLAUSE WITH GAP-FILLER ORDERING
§ = ;ACCHA; BCH;HVBERMBA; ;S;G,LC I GCNIG™N;
M?H;NlAcc ;NN;=E?> L2JLN%om ?LLIlacc ;>GCNN?>
GAP <> FILLER
< PRENOMINAL OBJECT RELATIVE CLAUSE WITH GAP-FILLER ORDERING

§ ACCHA,; : ;BCH;HMBERMBA; ;S,G,LC | GCNIG?N;
M?H;Nbom iNN;=E?> L?2JILN?om ?LLIlacc ;>GCNN?>
GAP <€«—> FILLER
KOREAN N PRENOMINAL SUBJECT RELATIVE CLAUSE WITH GAP-FILLER ORDERING
§ 1 ;OSQIH OF EIHAES?EB; HECS;E; MCFMQOMCEHB; SMMN;

M?H;Nlce ;NN;=Epn  L2JILNom 2LLILacc ;>GCNN?>
GAP <¢—— > FILLER
< PRENOMINAL OBJECT RELATIVE CLAUSE WITH GAP-FILLER ORDERING
§ OSQIHC : ,EIHAES?EB; HEC=;E; MCFM QQWFCEHB; SMMN;
M?H;Niom  ;NN;=Epn  L2JILN%om 2LLILcc ;>GCNN?>
GAP <€—— > FILLER

TABLE  0O<D?-RWI<D?=N?F;NCFCMHAFCMBCH?M 2J;H?M? ;H>(IL?;H

NCIHMZ=2?NB?Cl<D?>=N@B?LMCH3 FHAO,AMCE?IL ?;H PL<NMH>ILIMCNCIHM
;=NO;FF&J MAIM CNHM @FIQNB2CTED ?=NLMB? M CNO; NGINB?F; NCEZ,OM UM IN

; MMINGBMN@; L>, HNBPH? B;H> 1@B 7> CHCNEHAO;A?M LS?L B;P?
B?> CHCRC 2JMNHIGCHIFF;NCRF,OMP CH;<F? =IHMCMRQZENBB®@;=NB;N
NB?3MB;P?B?,> CHCNE;; FQIL>IL>7?L; H>JL 2IMCNCIHVNB®NB?B; H> F?MINB;H
B;K@@B?> @CFFHAO;A? QCNB3 QIL> IL>2;H>J MNJMCNEMN;P?
B?2> @CF C 2L HIGCH;E?F;NCRFOM?MCH; <F? | LS2L 1B?INBR

B;P? B?,> CHCN C ? IJMNHIGCH;L FNCP2-OM 2KIHM N?;M CH'HAFCMM 72, FMI
%;QECHM  )?BG;HH , PPLFANBE#ASVNI; BCABIZL2HN;ARQIIMNHIGC
H;FB?,> CHE L?F, NCRF; ONIBL IMM FCHABEMB@SH> 220l 2VIENNCIHQIL?HI G
CH;B?,> @CFL ?ANCP2FOM ML IMNB QI L F>f; HAGY 2MB; M<?7?H ; NNLC<OINRB?
@;=NBNAE?HP@NI L CABNAN2=2IL|="MM CBIAHIGCH:- B?> @CH;FNCPF,0M M
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CHRCNGJIL ;LS GO/ ;HESM CRIQ ECHM M?2? FM#I>IL &@B?
<?ACHHGOEAL?F;ICPZFOMCMING; LE?>MM O=B M ?HN?H=? CHCN;NCPR,OMCE?
NBIMZH Gi1;<F? =;H?; MCE3GCM CHNM?>NMNBG; CHFOMIRGNBR ?HN7ZH=1B®/
GO/ ; HESNUET ="M@V GIF?R ; H>=IMRSL PCM CIH ="M M TN 2ACHNBM ?HN?H="?
QB?H>>QNCH; AVIREN(L=O?NCH>ONNB; NB R ?HN ?HSC N NL CHINCHD; & L2F
NCREOM? A ;NN?B?>HIOHRILNLIE 1@;<F? 1B?=F,CE&MNBWOIANLO=
NCGM L2, PIG?>=LIMMFCHABERINIC>? NIGCHCGOYBZOE?HI @L ?H;FSMCM

1B? JUIJ? LCHNJ?N;NCIKMHSNSJ1 @L2F;NCRF,OM?CNB3IL? CH; <F? IL
JMNHIGH: CHL<F? ;>>CNCIFE$?KOCIMNB? GONO;F?2J?H>?HS | @QNBB?;>
HIOHQBCB Q? L?@™MI; MNBB@CHF?H> CMA ;. Jf CHNBR?F;,NCRF,OME ?NBIMC
NE QBL2MQIOR | L>CH;LCESOLCH >?2=F,LICPZ=F,0OMEH>C=;N®te:: f #I>IL

1B? @ GOM&? CHNILR2 ;NNBA;J IMCNGCOHL>2 NI>NRGCHZNNB?

G; NEUF? C ?QB?NB.CIEMIB?A ZHNI;NCHNL >€JC?HRN=I @\NB 2= CI H?RILLMM =5
NBRENCPZEFOM P?L< ; H>AL ;GG;NC=@GHCIKT ? QB?NBZTIEMBR O<D?=ND?=N
CH2CNI<D2N?N |@NBR2F;NCRF;OM?;H>NB?2A;J IMNCIH?2CPCNMR?L ?HNC; F
C>RING®I G NB@IF?L

1BONL? ;H>JMNHIGCH;?F;NCPEM P@@RACNB?M J>-NNNBR ?F;NCR22ACHAD
NBB?> HIOHGFE el 2JINRf ;H>CNMJ CHIMNHIGCH;F BZHCNCHF,NCP?MCH
1 <F? NB?@RLJIL?2>7VNBA;J NBONP, NCH®ILQ>f @FF?L All>?LCHABCR2H
JL?HIGCHE B?,> @H;E?2F,NCP?MCH,;<F? NB@CERIFFIQNBA;J =L?;NCleA=E
Q;L>f A;J @F?UL>?LCHA= B IL>7L CHA?NHNICNIQH JLI=?M M CEBSFF?HA M@
Q;L> @®LA;J >?27H>?H=CH JMNHIGCF B?,> CHGNICF;,NCEROM? CH, <P
L?KACMNB?H=I>CHUaNBB 2> HIOHL A LN?2LEHILECHG&?GIL S ;H> CNIWVIN L C?7F
NB2A;J IMEIE @ NB?GNCEIF?, MMCAHGZHNMAHN@N B2 NN;=ECHRMHN M
IONEH?CH  NB@L>?LCHBAMK??HM BI@INICH=0QIHOG<L@LI="MM CHMNNI@
dHNMN <;=EQ;L>A;]J @QCREZ2I?H>?H=H JLHIGCH;F B?,> @CEFENCREF,0M?

CH;<F? G;S LKOCINB?H+>CHA@H OH@CFKZ C ? 2CNBRBDHM J?>=-C@C?>
 APHNGNB P2 <attack ;MCHYX attacked the senator |L NB ;LAOG?HMN> ILJIBL;M?
M@ENCILL L M ?HNNCI HGN B 2HNIZL F;N&2 =F,OM CHRILECHB?GIL S ;H>CNWIO<M?
KORN?NCP;F;NNB?B?2> HIOHIMCNCI®. ?MNFCM BGIRR @7 ?HENBIL ?PCIOMFS
OHMIENE J;,L \C=THNCHB?L F;NCRF;OM T ?QBI |L QB;NQ;MCNB;NC-NB?NNE
CHA 1B?>@@?H=CHL |=?M M CGHIN NN Q?HN B ?2MNSI?MAG?GIL S1J72L ;NEHMH>
NBIMCHPR2>CH @LQ;l> @CERR;J>?J?H>MH=SCNINGHFRI?H KO?MNCIH

*|IL 2AP?L NB?1? O/, @OLNB2LIM M FCHA CCG?2 HE; No@RMB LI =?M M CHA
A;J @FRIL>?CHAH NBPH? B;H> MRIN?HLHCNCH,NCBE;,OM BEE? CH; <F?
QBIMP@?>>A?CMHING;LE?>CHHSQ;S =;H ;MJCHN?ON <IP? CHCNeS? GCMCH
NRILN2 ;M; G;CH=FOMOH>?=2INCH-CEOGMN;H=M NBPNB?IB;H> IH? GCABN
?RI>NQIG "HARZBIB;NA;J @CEE2I?H>?H=ECE? CH;<F? QIOFB;P?; G;DIL
CG@;=NH JU="MM®EL | ONOHIR 2=CM 7?E3=;OMRB?LCY GCMINKILAOG?HBHNBZHC
NE =FOM 28 INB?QI L>M CIGCA BM 723 <PCI ONAIBNNB G L F;NCPR2F, OMA ENOL ?
<?=;OMRANB& /M CHA OGINLB? JLI<PG QCNBBCMMOGINCIMB; NB2L1JICHA
|@LAOGRINWPLSHAGGIH CHHAO,ATIE?BCH?M? JH?M?;H> (IL?, H & HNB?
MA@ IL?7%H MO<D?ENMUIEMF,HAO; AR ?>L13J?2> |@B?NCG?H>1<D?=NM

#L 2RIMCNIICLIM 2? JL M ?HNM CGIFC @A Cl @0, QECHMIMJIM ;F @I INB@OBH JIM;F M ??
%;QECHM

1BCI&CM ;H;FSMWEMG;CHL ;NBB; H L 2F;NCPE; OV, VK ??H; NNL C<ONIRB RIINIMAL ATTACHMENT
J,LMCHB?OLCMIBEOBC=BBJ;LM?<S >?@;OFMMOGINBMCGIF?MNL O=NIDU® C<F2_; TC?L
%;QECHM
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(CG 1BOM?H3OHN?LCHACMM CHAOGINCMIINH?=RM ;L CAEH>C
= NCH NBN H? CMLI=?M M GHAF;NCE?,OM ?

&HNOGES MOZEN?FNCRF,OMAL?GIL?=IGGIH ; =ILIMMIBQILF>fB;HAO;A?M
;H>B;P?<?HMBI@INI<? M2 EHAGA?OMRINIILI="MZF, F,HAO;A?PRIHNBCM
MOE>SQ? GIPNOA;NRBNBNBMMILA®3 FHAGZM?A (IL?;H ;MQ?FF);H
AG;AMPH>NI<?=IHMCMNCPNBCIB? >?>HRNLII?LNEPMI<M?LPEHB?,> CHCNC;F
FHAGY\?MI @QBEB PCLNES; FFNBIM® OLE?> FCE2QMB;P? B?,> CHCNFENE
=FOMN IHM® Rz @B?;>?>H?MM?MHINBIQ?PL M3 NIBIF>CHNBPL>?ACHA@
L?MCP?>=F,0OMACHB?,> @CHE,HAGAM | @QBCB G;HS ?RBC<EB¥> CHCNCF;N&?
=FOMNMICHM N <SBSJINBV GM; Pl C> GCM; H; FSM@WIRN2="CHTCE?F, NCPF,OM ?
;MNB?G;H=FOM 71B?>C@@PECHL =?MM CHN NBHOL?> <S @CER®; JI L>?L CH&H
B?;> CHCN?ENCP2F;,ONVPMA ;J @CIEFR>?. CHBHB 2> @H;FL?F;NCRF;OM 23 L NC
ORLISCHB?ILMR=2@QC>®IIL % ;LAOG?HNLIJ CNHINB?@=-OM@ OLMNO>S

4? MBIQB;N>?MJICN2 NBZIHMCM BZHNQCHHENOU®@( IL?%H CONBZIHM?
KO?HN;J @EL IL>?L CHRCNMENCP2F, ONVP;, H> CC NBRQC>RIJL 2,3 ==0OLL ?RA+Q@
;LAOGRINULI M J?=C; FR8M O<BMMM O<ENR. 7F;NCRYNICER ;L 2MCNIJLI=?"M&H
(ILZH =HMCMNQCNB?? H;H ; H> IGLC?M ILCACF=F,CG#OMBLGIL?
<L;EL MIHM ML ?F;NCER; ONVNOLIDNNI<? L 2G; LE;<FSVICGCEHHAEMBI> (|
L?;H QBB Q? G CNMPC>R=2aI IF;HAO;ADHCREM ;8L =?MM CB#AQ?P?L NB2C@
@7IP2MEI<L;, CHL M J HNNPM O<BPMI <D 2N2F; NCRF, ONIAL? FI=FCT NI>C@@
M?2N=2 JIMCND/CHHAFCMBI>(IL?;, H ; FHAGA?JLNC=0BIL=?"MM CHBE@NC?>
NIM J?€@N SJI FI ACFJILIJ? L NNIRGN B TH>CPC>EHA O; A BHK ORIGI H

1.2. PRENOMINAL RELATIVE CLAUSES ACROSS EAST ASIAN LANGUAGES: STRUCTURE
AND PROCESSING. 00<D?4NF;NCEF;ONVB; P? <?H @I OHNXI<? GIL? ?; MCBBI="MM ?>
CHEHAOCA?MRTIBIMNHIGCH;PANCPZF=OM 2Mi L JL?HIGCHEL2F; N2 =F,0OM ?MB\C
M;&@ MO<ENL?ENE? JL?@?H2 B;M<?H =IHMCMNFBFC=N?>CH;J;H?M? M?7F@

J=?> 12, >CHNC& (;HHI  +E; GOL; *CS;GINI  +; EGOL; &MBCTOE;
N;F " 27Hl  $;LHM® H>CH IL2H M78,=?> L?>BANE
(QIH ?NF (QIH < ?S?NLSECHAQIH ?NF ONO>Cr@l ;H>;LCH

<S=IHNIMNB;P? JL1>0=7>@. FMMINL;CABN@HAPOFYENEIG? MNO>CRHHAC
MOZEN?ENCPILI="MMCHA HN;ADOMICHHAFCMIB>',J, HMM?F@ J=R?>

CHACG?)CH  7PL B?H?NF QBCHNBAB;P? @OH>;H I<D?>=N7F;
NCPILI=2MMCERHN;R M?2F@=?> L?>CHACG?MC;l $C<MIH )CH
$;LHNAS BPHNF )CH $C<MIH 40 G, T?N;MEC;I 2NF

#IL ; HNIH?MIB2LK 72GINI<?; JL2@?E2=20| L<D?AL F;NCRINF?MNH-BCF>
FHAGY? 6C)  *;NNB?QM
,H? IMME??RIFH;NCIH@®- NBCEM-C@@PEACH;MCOIL> [L>2L ], HMETM
MNERB?> @Hr QCNB3 QIL>IL>2 ;MMBIQKEH CH; <F? BCH?M2S=HNMN
PRBEMNGR?>B?,>?>H?MEIBNGE- NBGIMN; LIS, QCNE&3, QIL>IL>?LH>JL?d
MOIEIMBIQ?P7L QUL M ?HNIMGNBCH@&H ;HIG;FS QCNB?M 3A\NNICNIMF;NCPRZ,OM ?
IL>?CHA@NB®CRNS IB2> CHCNEHA O, ATR; GCH?<S!ILS?L BCH2MCM

FNBIOABIQIMNO>CRH;GOL; &MBCTQEF B;P? L?2JLN?> JLI=?MMCHRHN;A7@IL
JM CHJIH2M? +;E;GOL; :NNLC<OBZ2: ?2MORN A;L>?H;NB?@@7NV I=C;NQENGM (;HHI
+,E;GOL; 4B?H NB?RJI?L CG?HNYPPHN?H-QRL ?=IHNL | FF@I INBGML>?H;NB 2@@?MNB Y/
>PHN;AZCM;J327L25H> ; HO/ >R HN;APG2LA?>(GHHI +E;GOL; OCGCF,LF®B7 JLI
=?MMCHRHN;A2L2JILN?<S& MBCTQE: =IFF?,A0?M Q;MHINL2JFC=;N2HaI FFIQ OVINO>CPit
NB?EHD;=I®IOHH0/ JLI=?MMCHRHN;ATHNB?CL?>=IH@IFFIQ ORJI?LCG?HNGIEI & MBCTOE:
12> $C<MIH = M?7?FMIQIH ?NF @I >?N;CFZCM=0M M@BL N BCT Q¥
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NBMIE FHAO;A'NB;N>1?MHINB;P? IMNHBCH; B 7> CHCNA?F N =F; ONI/PCNB; M
JL?HIGCHE B?,> @H;EF;NCRF,OMBHMN ; MMBIQKCH CH;<F?

% Q?P?L B7? ;L? @LNBRSIFIACE>C@Q@PEMNQ?7?HIH?M? ; H> BCH?M?
L?ENCP2Z=FOM ?NB;NGCABN=IOHMIIQBS'; J;H?M 7?RBC<CN{HMZIN ?NNO<D 22N
NE? JL @°H="0BE? BCH?MA ?MHIN, HNB?IH?B;H>; @?NONBN @N?HLL?FN?M
QCNBIEEB?;,> @CFQIL>IL>2 CNNBPP?LNG;LECHRGHIOHIBLM M@ I=;M? HINRR
@IG7R;GIF? 1@, <F? NB;NJ, HMMOZENHIOHIBL;M?M?G;LE?>HIGCE;\CP?
NoM ; H>>C?=N<D2NHIOHJIBL ;M¥; ==OM;NCRec NBZ?CNHI ?KOCFEHN=;M?
G; LECHRHR;GJP 1@L;<F? @ BE&M?H NBPNB?B;H> *;H>L &1 <ONHIN
; HNIH2??RB&ON NSJIFIAC=@NOLGCMM@HA;H?M? CHNB;KIE;L EMNB?H>

LEBR>-A? | @BINPFNCRF; ONVRCNB=RICde ;NN;B?>N NB?@CHJFFL>I@B?LE
N2 ++0M?

1B MMNBL? NSIFAC:#F @NOLW =IHM CMMNB ?;>?>H R M-;M %G, LECHAH>L ?F;NCP?
=F,OM@; LECHA=IOF=HNL C2ONNB2@@?H=CH. F;NCRFOMIL 1@7L VM BIQH
<S"J;, H2MMOZBNL@?1H=? PM BCH?M 21H @BCHAM OFNSL IMMNO>@&NNBCM
L2A;L>( ILZH G4 All> NRINM?MCRERRBC<CRMBL 7@ M @ NOL M G11;,<F?

)CE?'; JH?M?GICMIHMCMNBINFEEHF QCNB3  QIL>I1L>?L,H> JL'HIGCH;F
B?2> @CH?F;ICP2F; ONIP,H>CINFMG;LEMCNWMOHBLM 2\@®I M ?C ? M OENRICNB
HIGE;ICP2H> [<D?AMCNB=0OM;NCBMY %l Q7?P?L MCGLIN BCH?M20NOHFCE?
' JH?M?( IL?ZH >?G;LsN'MCNEAF;NCR2F;OM A% ;NN;=BCHMI 5FF2 ; >HIGCH;F
G; LE?L ApN) NINB?=F;OM@CHFFL< MOG; LS @N\BM? NBIFAG;F@NOL®H
NBAFHAO,ATIACP?BH, <F?

CLAUSAL WORD ORDER  PRENOMINAL RC ~ NPs CASE MARKED RC EDGE MARKED

JAPANESE B?> @CH;mP,3 S M S M HI
KOREAN B?> @CH;P,3 SM SM SM
CHINESE B?> CHCNGZF SM HI S™M

TaBLE 1SIIFIAC=;@?;NOU@BCHN?LANH?M? (IL?%H ;H> BCH?M?

U NB?ZRN?HWB;KNL?, HJ NNMHIQCNBJLH? MZTHN 2L GNECNIVPF; NCBE; OMR. 2@
L H=mH><L;&L2MIHM 2MNBQMNIOF>=IH @CINB;NB2C@@?REHIBIH? MPM
BCHM R MORBANMEONSFNI L ; GPNLE>C@@7RVIECENBH HMEN ?H+Ha@B 7, >?>
HMNH> IL=;M7G;LECHAON NI NBZRIRHNNBN(IL?,H J;NN?LHMBI BCH?MYBCM
QIOF>CH>(N'NB;I$;LECHABR. CABNA? @ B?> @CHIFF;NCPZ;OMAHMNCNON?M
=L OEFNSIFIACF@;=NILM, @V NN NIQL>;>>L?MMGHBYMAO?MNCIBIMONCFCT?
y HIH FB?G?;MCENB;KRH JLIPC>%INBKO;HNCN; NEFR O; FCN; NCIF@I L G;NEHIDN
NBRIG? =IOIM P@2FNCRF,OMR I=MMBCH IL?;H H;G?FS'/- G™MNBI>IFIAS

4? MBIQNB;NL;CHMJIHM?MBB?;>HIOHIMCNGIHIL?H ;L?GIL?MCGCRL
NBIMCHBCH?M BHA ?NF NBANINBM2CHJH? M?2? HI  $;LHM?S
4? ; NIEZONRBMI NB®@sNNB;NINB(IL ?;H ;H> BCHMIF;=?P?2LNGILJIBIFIAC=;F

GIHA HOGZLIOBB FHAOAMIFS<EB;T %?QCNN  M?2GMI<?; F;HAO;AQCNBIOND=P?LN
=MB;LECHA F,LAJLIJLNCIHaD3, F;HAO;A?NB=IHNL;MRBC<BN=;MG;LECHA;FFCHMIH F,E?

1BCMFCNCMFIMMMaDN @I12M2A@?RIMCNQIH;<F? <ONCIKINGIL ? ;==0OL ;N 23V 2@ IP;L CIOM
ECH>N@M O<IL>CH;NEMHGI>C@C=; N CFH;NCIHM BIZINB EHOHIBL ;M 2RHBCH?M 2>D?=NCP3\WIM ?M
MCP?MI GCH;FH> =F;OM ;:H GIF?G?HNNH> L 2F;NCBE,OM 2 ;HSL;N?CH |@L<F? NB2FCNE=2,LFS
G;LEMNB?H>I@ L7F;NCBR;OMR ?=?>CHW¥BB?,> HIOHNB®; CH=F; OMAO<D 2RI LN 7L f

1B?;>HIGCH;S;LE?L (nu)n ;NN;=BNINB2G<?>>?>P2L <CM?=BHC=;ARY L ?F;NCPZ,OMG;LE?L.CH
(ILZH ?CNB2AMCNKFMIG;LEMNBZI GIF?G?HNF,OM W@, <M NL ; 8®,> HIOHMM CHT he fact 8that the
reporter attacked the senator9%urprised the press corps 0?7? _ @IE>?N;CF2CM=0OMMCIH
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G;LE2MNNBRCABMNA?@NBR FNCPF,OMN NB®;GINCGNB2IHMCMNEZP@L
PH=28@ MOZENPENCPBHIL? ; H;H>"; JH?MXOMINBCH?MWOAA?MEIMIHMCM
N?H=82B7? >?>H?MJL ;G? N2M; H>JMM C<F3/1INBDOM P@| P?L N=;M 7G;LECHAB
LMIHMETEFINB CHL | MM FCHA OC@&8="CH-| HM CM™P@IL | =?MM CHAQ??H="M
1B?M <M 2 PNEIM L ? @ONB 2CM =OMOEHB FCA BENB B?F;NCIHM BENQ??HGI L
JBIMN=GLEILIIZLNCIF HAQA?, H>JLMCHIH.  <?FIQ

1.3. THEORETICAL ACCOUNTS OF THE SUBJECT RELATIVE PROCESSING ADVANTAGE. #IL
2MA@°RIMRECIHD? ALOJ ; P;,LC?N&NB? LKCE; ==| OHNININB? M O<D =2F;NCERA
=?MME&>P; HNA?EINNQI<L;> = N?AIL@PRIF;HNCIHIBIM N B; N?; FQCBIM OL=®;
F?P?Re, NOIVM (B-;MNBFB?2L MNLCHA>NBIMSBNL 7M1 ; <MNINEP?FNI@IBL M ?
MND=NQRR. M ?HNCIH

& HNBRG/HNPAIL SL? ;==| OHNWB\>?@CINB®M O<D =ERNCRRI=?MM CER; HNA?
CHALGM @=NENIH ;H>MO<KQ?HMN=;S|1@ @CFEMDILECH&?GILSMNILIMCH
N?LPPEAG; NRECNLI=2MMINQ?H@CER>A;J 1L CNWIO<=;N?AILONBR ?F;NCP?
=FOMPA<eNNsE?>f CH< |@1;<F? &HBCIML |;=B JU=?"MMC-Z@Q@C-EERM M
M; @ONEIHAG L A;J>CMi;? 2CNB@HN GM @M J?EE@N SI?MAFCHA CEOHIZH
NBFECH?MIHA? A $C<MIH 4 LL?H $C<MIH IL CINRGM@L?;F
NCEOHEN? Q®1 3;MCMBNB )? QCNaINF MMIIH;M; HOH; MM CABCEF?
eLALNE CMN?=N?NeBIf ; JLL?MIH>CAA CMMNOR2>CHINBVIO<D?=N
I@1;<F? ;H>I1<D?=N?ACPZ=F,ONIP< |@L<F? %Q?P?L @CFR21 >CMN;HBP
FIHA?CH /M < NB;KCH/M ; :MCH>QO$2<SNBZULQM /M CHB?> CHCNER
AO;A?NDOBOIQ;L> @FF?L A>?2I?H>MH=C?M.?NB2@I2 JL?>C=N?H>B;P? <?H
@IOHN <?GIL?>@@OFN

&HEHHNIMN A;J JL?2=?>?NDINDCEH?> NB2?CM | L?F;NCRRIHIOHNI @ A CICHRH
AO;A?RQOIBL?HIGCH; EFNCRF,OM RCEBCH?M 2J,H? M?H>(IL ?H *IL?IP? L
ME&=7LAOGRINM? @?K O?HNESII?> CHBM F;HAGY?MNBIMCNCNMOBCBNB?<
M?H=17a); H;LAOG?HEIM?N N 2>QCFFC@@D! IM O<ENPM | <D 2N ?F;NCEF; OM 2VPH
>PLBAIL>GIIHM;M?>IH FCHR N?GJILF>CMNMHEIL? =IGIF?R #L ?R;GIF? CH
“JH? M?H>(IL 2H ?R;GIF?M ;H> LMJI?>=NCP@FE <F? QCN®3 QIL>IL>7L
; GCMCHAO2BNQCFE? JIMNOF;NRNBMRN?HECHCRE IH=HIHGE +- acc (;
H>; OBCE GOGIMCHAR?=RCFE? >?NMN?=N; NLHMNCH??L<F=ECHA CHN?LH;F
;LAOGRAN < ;H>< &1 BCHM?QCNBNUMCE3, QIL>IL>2 ?R;GJF? CH;<F?

<M2HEI @ MO<DBOF@CLMNN2N?NNBM?HN?HSHCNEZE< ;  QBCF?
GCMM GHDENQO? JIMNOFNNNB2FCN@z @IFFICHABP?L< < M?M IH
M 2K O?9NFER ?,LN?GJILF >CMN;HaI@&; F=OF;N@CNBMJ?KNINBICHNNQBCB ;
GCMMCEOGHNEM?N?=N?0/M MBIOR? GIL?>C@@FNIJLI="MMB;H/M >O?NI
NBREIHARFCHR NGJIL ; F>CMNMHEH FF@GNB?; MNME|FHAO;A?MMCH>C=;N&S
NBALULQME L, <F?

- LI=MMCEER?FNVK; VP> |TH FCHE; NRJIL ;F >CMN; INB2@_? JL?>C=NJL="MMCHA
; >PHNA?@II0/ ME @IQ; L>@EE A;J>?J?H>?H=C@HWHAO;ATRCE'HAFCMEB> ;H
J JLIZ2MME;>P;HN;ATH;=EQ;> A;J @CEB2I?H>?HERICH-;HAO;ATRCE?BC
HM?; J H2MM?2H>( IL?ZH  1BGAL 2>ENE! O/F1HMO@R NDCBIMOH-CGA @ BCH?MRIB;N
L2JIINH /  JU=?MMCHER, HNA? %M C; $C<MIH )JCH $,LHM?S BH

N, F . C] ?NF $C<MIH 4 O <ONHINQCNRB2.2JIIN2 0/ JU
Z2MME, >P,HNA?CH;J, H2MH>(IL?;H ( ;HHI  +;E;GOL; &MBCTQE;F
*CS;GINI  +:E;GOL; (QH < 27HI $;LHM?S QIHMNF

#IL >?N;CF2CM=0M M@H= OHNg/M 2> H A;J IMNOF; N¢HiB L 7,=NCP;NGE#ECM M QEROG?HUFINM
JFZM22@M(QIH 2NF ;H>$C<MIH 40
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IL QCBIINB?LMNOMI@ BCHR MB;NL2ILNH 0/ JLI =MMCER;HN;A?)CH
?PL B?HNF
SNB® HH>=;NAILS@\BP2.?NCEJIL| ;=B?ML?NBIMB;N=IOHMDIINB®/, /
JU=?MM CINKSG5 ?NE CHN 2L GNEIGI L ? ; <M MNINF?PENIAL 2L 2M 2HN; NEJE?FSALG
G; NEFL2ENCIHM?H; H  IGLC? ILJBL;MRINLO=N{IL?;>S (?H;H
‘H>1G L@&M ACCESSIBILITY HIERARCHY Q;MILCACH;BERIM 2 ;M; OHCP?L
MEFAHMNCHN L?F;NCEZOM @A G;NIH C@ F,HAO;AFFQ MLE NCPCT;NCHHIH?
ALG G; NCEJIM @ CHNBCM>?ICHANB 2@ SOM;RM | FFIQL 2F;NCPCT; NTIFFAL ;G
G; NEFIMCNHMINB#F2®@@NB; 8l M CNHIH NB®1:F?MBIQKCH
= =?MMERBCL L=BISVIO<D?=NC M <D?=N CH>GIN<D?N [I<FCKO?
AH@P? <N @=IGJ, LCMIH (?H;H  IGLC?
1BCIZVFMILAO?N >CIENAS@FRIM S=BIFIACZ,M1@=1GIL ?BHMCIHf ??H;H
IG L€ &INB?QIL>M; AL;GGNC=EIFBBBR2IH NB?==MMC<@CHNS
BSOGLLAON <? 2 MCAIJILI=MNMH>NB?L?@AGIL? =IGGIH =LIMMFCHAGEBINC=;
M??2AVI1%; QECHM
, fSL>SfM PHRASE-STRUCTURAL DISTANCE HYPOTHESIS :==|OHN®I INB?
JU=?MMCER,HNA? 1@0/M CHN?LGMNENB2BL;MMRENCESCMNH2NQH ; A;J
: H>CN@&@IFR.
MDNODL WH G JFRCNSH=tM?MDCNEBPOG<?L@b- =;N?AIC®O0 3-
M <NQMH; A;J; H>NB2FG?HNQCBIQBC=BENMMMI=C;N?>
fL;>S
MMBIQHEI#RAOL? /M ?RBC<BNARLIBL;MMIRENOLZEMN;HZNQ??HA;J ; H>
@FENB;HO/M NBPX25- MPMNQI5- M ;H>NBQNE NCP?F8L?;N2>CVIECNMMOG?>
NINHMRZTHN JLI=2MMCHEM>PINA? =@ f$L;>S

< ,/M

MNO<DMA;J: 3 +- NB®I?H;NIL3 +-

yNNE? NBRPH;NIL SNN;=E?> I<D?=N;Jc
FIGURE -BL;MMNLO=N@UD<D?BN ;H>I<D?=N  L?F;NCP?M

1BCMWI2IH>=F,MNaGI >?FMNB2?@? JL >C=NMIHM CM NPHM M CER, HN; A@L-
0/ MCHINB@IQ;L>;H> <;=EQ;|> @CER2J >?J?H>?H=C?MBCNL 2>CNCIIEMIHMCM
NRANQGIBNB®/  JU=?MMCHR;, HN;A®I OHEHRIQ; L > @CFFA >?2J?H>?H=C®HH
AR@BH> <; =EQ;L>A;J @QCFERI?H>H=CAH,JH?M? (IL?; H ;H>MIG?MNO>C@M
BCHMEIKONHINQCNRB?  JLI=2MMCERHN; AL 2] IN?>CHNB2MNO>C@BC
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HM20MC  $GMIH )JCH $;LHM® BH N F Cl NF
$&MIH 4 O

&HNOGGI>?AVK;M 24 HFCHE, N?GJIL;FCMN; RE?>CWB; /M QCRE? GIL? >C@@C
=ORNIJLI="MIEH ( IL?7H QBCFGI>?FM;M2 IH ALGG; NCEL?F;NCIEHH ILIBL;M?
MNO=NQRILMRIN;NCIBLN>CNB;MM QCRE?GIL?>C@@FN

1.4. PREVIOUS ERP STUDIES OF FILLER-GAP DEPENDENCIES. 1BOM®;LQ? B;P? >G/
=OMM@FEA ;] >?I?H>?HEMHFSCH?F,NCRFOMMMCH % Q?P?L @CEFA;J>?
JH>?HER; 1?2 ;FMI @OH> CHINBR =IHMNINGtHM @8- ;M wa KO?MNCIHM ;H>
M=L;GHEIHMND=NCIEHLG; H ';J; H?M?ZH>( IL?H

8 1B?L72ILNL 8QBIMB?M?H|N; \N=E?>:: ;99 >GMN2 NB2LLIL

4ABC=BL?JILNL >C B?MR;NL ; NNE::

LAILNL, acc MR;NL NowM :: ; ; NNE?>

elB?MRI;NL ;NNEE?> NBR AILN7E

#1LQ; > @FRA;J >?23?H>?HEMQCNBD 2NQCFFPCHRB? 2=1HM CM N 2HNNVE>>C
NCIH;8L ="M M CHB@@C=0RCIFR?><S C MFIQHN?LCH?A;NCR2. CHINHE;FM
CHC;R> ; NB?IHM ?N@, >?J?H>?H=S@L ?KIINFRLM CMNOHW I L ?P?H<?SIH>NB?
A;J JIMANC ; H> CCNL; HNMGE?@NNZCILHA ;NCPCMWS IL- L”MJIHM2MOH>

A;J IMGCNHM?F,KP>=FOM?NCHA (ON;M *AFFL?N; F *AHN??N; F
4 =E?FS (ON;M 3AM MN;F wH KOPMNCIED?H>?L  (ON;M

;< (FO?H>R  *"HN? G H?NF #O<;=BNF #2FM7BNF
-BAFCIVN, F $IOP?;, NF ME;G<FCHAHMAENCIHNW F?2L?N; F
*NTE?NF O=BF?NDMESN,F 272HI  ( FOH>7L %ACQ;L;

NF A F@ENF

) 2@ HRLCILH?A;NCPCNS+ CM HA;NCP? AICIP? QCNBH ; HN2CIIMINC;F
>G/ONCNE;NCMCIEVLARINP?L ; HN2CIL ACIHNGENB M= ;H> | @NADONHINF
Q;SMF@RN?L; FCP» ( FO?HX? (ON;M 5 < M?2FMICHA  (ON;M #C%;,=B
NF 27Hl  (FO?H>R -BCFFCANF & MGM @NUG2=IOLMP+
B;M<??HI<MRP?<INBCH NLIHMCA8N.G ¢ IL ¢ GM@NMNBPHMND
MEARQIL> ; H>E; MOMN;OWRI QIN?HNGH L GIB;MJHMP?LFQIL>NH>G;S F;MN
@M?PPFM2IH>M LO=GF@IULM?HIOLIM?Y  + B;Mc7?H@IOHNI<?L N2 NI
QILECH&?GILS ; MSMN®@HPIFP?QCNBIF>CHRHMLI$ CH@IL G;NCHECH>@I L
@MBMG;HAOFNE! ;H> JLU="MMCHHN ?R;GIF? *"H KX 0=BCFNH> (ON;M
MBIQ2 NB\M 2HN="NIB;NR> QILECH&?GILS GIL?B?,PES?FC=CNPOM N, GHi7%*
;NPCNIP?L F@M ML CIHL?PACIHM GJL?> NI=IHNLIMRNI=M ;H> B?>C@@7R %=
NQ?HNBRQ@ = H>CICIHMMFLA?CH;LNC=CJ,HpNBCARBRP?L <;QILECH&?GILS
=J=CNSM?? FM[CHA (ONM @I IMCGCBEC@@PM<?NQ??HI 1> ;H> JIIL
4G ILBH>M<OM?AM 2NF JH>#CX,=B?N F @IIE;LA?RC@@PERCH
J LEGHNVOQOBIFIQLQILECHB?GILS =;J,=CNS

& HNBGNVHRRNNF Q ;HNZEILHA;NCRL ;CHINHNC; RW/M  ; MCH B;P? <??HCH
N?LIN2 ;M E>?RCHBCABRILECHA?GILS IMN@- , /M NB;HQILO/ M (CHA
(ONM #IL ?R;GIF? CHIMNHIGCHM 7R;GJF? ; CH;<F? NBB?>HIOH
eL 2JILRf CMBEG 2>C;N?FMM CAHRBG;NCEIFAIG NB?G<?>>2 P2A< ;FFIQCHWMC
GOFEM 2 ONC>PINBSIN CIHANBALGG;NC=; @OH=NI@NB B ?> HIOHQCNBRB® 7F;
NCPPZFOM B HIMNIGCH: /M ?R;GJF? < CHL;<F?  <S=IHNIMMNNBB?;> HIOH

)+ BMFMIK?2HI<M?2LP?EH. 2M I HNN? GILIBIM SHN;=NaI6; FC?NM O=BAM O<=;N?AILCT;MEIH
JBL; MRMNLO=NOLR, NCI HHAPCFFN, F *"HN??NF AMF2L?NF CH@F?=NCIH ;AL??G?HN
PCIF;NCIH@N;M  %CFFS;L> *AHN??N;F ,MN?ZLBION *I<F?S ;H> =M?PCIF;NCIHM

IOFMIHNF
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e ALNL LG, CHMICNBIONB?G;NCH-1L AL ;GG;NEF @H=NCHHNEBA;J JIMC
NEI CN?, =B?> QBC=BIHMNCMO®N 2>CN{ F<OL>?H NB®QILECH&?GILS MSMMN?
$&MIH 1B? MFIQHRLCIHA ;CRCSCH."MJIHMA @I L Q;>@FFA;J >?2IH
>7H=2VIQCBIE B ?L2F;NCRF,OMI2ACIH@/M CNMOLILN?NI<?;H CH>?RaNBGAMN
(CHA ( ON;M

ILHMZEIN+  L?MIHMRINB®; CHEOM PAL<JMCNCIEI ?CGG?>C; N7 IFQ
CHAIB2;J JIMGCIH CHIMNHIGCH! MB;P? CHMNZZ?HN;E?HNICH>?BCABdLI
MME=IMM @M M IGNCHAAIMQCNEB 2@ E?VE. /M ; CH;<F?  NB?G;NCH-?
: MMCAHGS B ?7G<?>>?> ¢ M=E?>f ;H> G;CH e>GCN?>f =F,OMPl<M==0L NN
>C@HNI CHNKHV 2HNZHE I =?MM CHGE<?>>2> PA< ?2,LF_?F;,NCBZ,OM?ACIH
G; CHP?2<x GG ?>C;N=5@NABR F;NCRFOMR?ACIHQBCFCH/M < CH;<F?
NBB?2> HIOH. ?=?CPNWNB?GNCEIF?MDL | INB?2G<?>>?> ¢NN;=E?>fH>G;CH ¢; >
GANRf PL<NN;JILIRCG;N?FEBRG? NCG? ?2G<?>>7> P < ;NNB??H>I @NBR 7F;
NE? == OMZA CIHG; CHP?L< CGG?>C; R @NRB®R ?F;NCPR;OMZA CIH L ?M OFNCHIA
; ALN?LHOG< L@V CGOHRLONFI HA>CIVINE =1 GJONNCIHIB?L ; NCIHDH /M ;NNB;N
JMQNHS$ L2ZNAGIFCNOMEMBR + CME?HNI<?;H CH>RI@GNBGNVNFO?H>?L

(ONY ;< (CHA (ONM

1B?- ; EN?Jl MCNG@PCHAHM C?ENI I HMN; MCHARR > CMIHM C>2LKpb<?
; MCABM SHNGNLI ="M M CH2Z@@C=DbHNEN,N?H= L C?MON-F; M MTZ2@?+NMDL
<NQ?H;<ION ;H> GM1B?- B;MF;LA?FS?H?FC=CNBGILIBIMSHN;=NC=
'HIG; FOA +?2PG-EZ 2N F ,MNEBION UG < #L.C22L CEBLF %;
AIILNNF & GJILN;HNB8Y?PL MSHN;=RCH-;NCIHMHIN JL?LROCM@N?
?PFABHA - - MB;P?; FMK?H?FECN 3L ?=?>CHXB?A ;J IMACIH@@I L Q.
@FEA;J >?J?H>?H=CZHvu KOMNCIHMH ?NF H#HC?<=BN F #?2FM2N
F - BOAEM?NF $I0P?; 2NF ;H>CH J;H?M? ME; G<RGA=IHN?RNM
2?HI  (FO?H>7L YWACQLNF ==;MCIH;FEB G<CHNCIRQCNEBH
MEN + LPMIHM?M;H ;H>=AFFAOM ;LAO?NB;NB? G LMIHMRI
A;J IMBIEIMBAH CH>?RaM SHNNEEHNR R NCIHVI 272FM #C<; =BN F -BCFFCIM
NF

[? ; >CHAG? MNOMI@';J; H?MT;HHI +;E;GOL; &MBCTQEF
*CS;GIN +;E;GOL; ;H>(IL?2H (QIH < (QIH?NF LENCP?
FOM?MBIQB?M;G?MFIQ2L?>CEIANG?MNI, / MNB;B;P? <??HLALN?>CHB?2>
CHEE FHAOANKE?"HAFCIOBN@IQ; 1> @F?7L A;>?JH>?H=CAB; N_?G;CHNI<?
>NR2CCH2G/BNBNBMG? 4 AHCNCPOH#S?=B;HCM @W>?L FSBM O<DENR@
2L M= <INB @_QL> @CERR;J>?2I?H>?HERM L?F,NCEF;,ONI® H>wH KORMNCIEM
"HAR@B3$ 2AG;H ;H>!ONB ; H>ME;G<FBACHs 2LG;H " JH?M? ;H> (IL?;H ;H>
<;=EQL> A;J @@L >??H>?HERM L F;N@ =F,0M ®H; JH?M?2H> ( IL?7ZH 4? ; FMI
Q;HM>N CHPUIAPNNB ?2RN?HINQBC=BL ;G?NL@LC;NC|LUMMB?;MNMC;H-;H
AOA?M _ GQ\BN@@NL CH.2M I HM?

1B? H?A;NCPQHENC;NBPHM 2NANB 2 2J?H>?H=BIQ?P?L A?H?L;FE$?MHINCH=L 2 M@GOF,;
NCP?ESLIMMB2ZIOLMENB22J?H>?H=CHA (ON;M -BCFFCINIF %;ACQ;L2N,F
22HI (FOH>?L 1B;NCM MOMN;CH®?L CH?A;NCPCN&?HM CNORPBIL 2M ?H3®), >?I?H>7H=S
<ONHINNICNIPHANBB CNEM I HM CM NN FSQCNBI>?FM @P2L <; FQILECHG?GILS NB; NI HINIIMCN
MNIL;ABOH=NCIA *="FL?? )?QCM 3MCMBNB )?QCMNF <ONFMIQCNSB?LN; GHNO>C?M
|@PCMOMILECH&?GILS OMCH& /& CHBOG;HMB; *=;LNBS ;H> MCHAF? QFPENL>CHZH
GIHE?SM7,EM;M - MN7LH;E NB;WIBIQ=NCP;,NCIHFS;N ?H=I>CHA1> L ?NL C?R/HA\;A2\> HI
?PC>?H=E) G;CHN?H; H@OH=NRIFHHCHBNQI #CAOL?<?FIQI@OLIQH >;N;=;H <? CHN?LJL?8p>
NBAWG2Q;S M?2.
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1BOMaL. NB2?B;P? <?HNQI"/- MNO>C@#;=EQ;> A;J @CFERI?H>?HEMCH
JL?HIGE;ALFNR =F,OMBH; MM C;H-HAO;ZM"; JHM?2?HI  $LHM?S
;H> BCH®M?6, HAMNF 27Hl ;H>$;LHV?S I<KMB?>"/ - 2@@NNB;N
Q7LA?G;LE;<FiS MCGCRINBIM®@IOHEHRI L Q; >@FEA;J >2J?H>?H=CB?H=1G
JL?>NIO/M ME&F;LNI'; CH; <F? '; JH?M?IM MCGCRI < CH;<F? 7FC=CN&
F;RL;F ; HNAL H?A;NCRBIHLINBPHM ?NANB 2G<?>>2 PL< gNNsE?>f QB2?CN
Q;MMCABCHNNBOABNBB?;> HIOHIMCNCIERRILNAL QB?LCNY; MG;LACH;F
27H| ;H>$;, LHMZTSHNLN?NBE "M IHMRCH>?RCBEAB®RILECHA?GILS >?
G;H>M2EN> NI MIRENCE>CVHE? f$L ;>S >>CNCIH;FR$B?LQ; M; MFIQ
JMECRERIGIAINHNCM, /M < CH;<F?  QCNB=?HNLI JNRCIIG;RCGOGVIN;LN
CHA GM @RNB?B?>HIOHeLILNLf ;H>IJLMENG; =ILMNNB2MNaNB™M?H
N?H=? FRIOABBCMIMCNCPE®ED2 MO<MN;HF8AIG NBMN;H>;L>  CHCNM
GILIJBIFIAS H>)CG=I0LME ?CIQ; M MOMINPL ;NBINBH; NL;HMCZ8 R 27HI
H>$; ITHM?3 AO?>NB; I NCH>R?> M SHNNEEHN ?ACIH>C@@C-OHING >O?NINB?
AL?RLIBLMMRENGL=IGIFRCN&/M =IGJL?>NIO/M f $L;>S

1B? >MCAWNBG;N2EMCHNBBHA ?N; F "I- MNO*®& BCHMLENCP?
=FOMNIQ; M>C@?HNPHIOA B\ B; NIB?@@RIQCNBGIB 22F;NCRF, OMIZACIHL? HIN
=IGJL; <F?%Q?P2L ;NNBB?> HIOHIMENHNB2Q;M; A;CH MOMN;CEPENL ;F
@LIHMNH?ANRCNGIL?MIHNN? /M < CH;<F?  =IGJL?>NIO/M ; CH;<F?
;F<?CRCBIHI MO<M 7K GZNIRIM CNCPCNS

sM?>IH NBWIL?PCIOM-  MNO>QRE;HG;E? NBIL?>C=NCIBNDHEHNBPI RN

M2 @I L,CHL2M I HM PMIL?F;NCRE OM BHIL 2, H

2. EXPERIMENT.
2.1.PrEDICTIONS. 4B?NB?2; >?2J?H>?HS B;MQ@CER®;] IL A;J @ERIL>2.CHAMO=
=?MMGQ@M 22J?H>MH ;JILIIL CN? H>NG?FSMMIGNCIHGaNB N QI >?2?H>?HIQF?
G?HNI1I G;E? JL?>C=NCI<MODNNB3L=?MM CHZx;=EQ; L >A ;J @FFA?I?H>MH=C?M
; LZMIHKF2MNHAJ CHICNIJFSCHAB;NQ? EHIQ ;<IONNB?JL =M M CHZ@IQ;L >
@R A >2H>?H=C?M ;H> NINBMOL®@QIL>IL>?LL 20 @INI@<; =EQ;L>
A;J @FR>?I?H>?H=C?M;H>
-LI=?M M @W PIFE>> CHR)I L L > @CFRL >?2J?H>?HEM
; @FRL IL G=IGIFN?>?2I?H>H=S H??>MI <? ?H=I>?>CHQILECHA
G?GILSCHHNEGNCIH@ A;J
< NNB2A;JM?P MB?JLMRH?>MWIFISN?, H;JIL [JLC;N@CFEMRILECHA
G?GILSNI;MMIFsSCNEBA;J
= 1B? @BLH??>NNI<? CHNZAR>QCBINBA;J
+?O0LI=IAHCIR CH>C=REIL |=MM C8HA_Q> >?J?H>H=C?M
;. "HA>CHA @RLCHRILECHB?GILS ?FC=CNWOM N; CH®¥?L CH?A;NCP
CBlI@IA <OMINFQ; SMF®@N F,NaL2 (CHA (ON;M #CR,=B?N

1B?L?CNH?"/- MNO*@;MKO?;H 2LA;NCHB?,> @CHEFHAO;AQCNB._?HIGCH;E?F;NCRE,OM?M
;LL?CL;NINF 1B7?;ONBILIMINBGINO:3JI LN ?:H ?@@F; N M CNCRCHISM I HNNPNB2CM; G
<CAO;NalIEHN@M O<DPMI<D?=N?F;NCPZ;OM MB; NIHN; CH?>N?GJIL ;L SGKCAOCNBSQ?P?L NBF;
N?H=S ¢ GM >CMNLC<CRR@NIN?LCILH> GILIBIFIASI@NBCH ?@@7tR OHOMG@L, F;N?
JMCNCPCICH GKIA?M NCRIUINCNME;LCNEB?;ONBILGIL 2 P?LILIJIM?>NB;NB7  ;>P;HN;ANB?8?
JILN=IOF><?;==| OHN?&I [CHN 2L GN&M ?HM CNNRIBEM | FONCP? 2L A NOPR CH-OHNHK O?CHLA;NCP?
F;HAO;A2MB?<M|FONCERI@N ?H JL CPCF?ARA OG?H®I LL 2F;NCPCT; N@H CRIH %IQ?P?L ;M
MBIQHCHIFCHMESB(,F NBQNMM OFSL =NEBFFI QL | GAL 2K OH2B@?=MIYR,FM| F?G?HM?N;F
4? >| HINFIHMC>RBZGJ=N@?LA;NCPBNS?<ONCHMN %M A 0L JL 2>C=NCIHNNO>C@tMN
MC;H-;HAO;,ACNB=0OM;NCP? HIGCH;RCRHG?NIB;N.?NSJI FIAC=;FE8.?=IGJ,L;<F?NI(IL?%H
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F #2A2N, F 22HI (FO?H>?L  -BCFBENF
%;AQ;L; NF

< 1B?LACP,F@ @CENEMMIGNTCNBB2 ;] M??2GMI<? CH>R?><S;
NL;HM BRINIG; FS FRNR FCTF?2 HNZCIH?A;NCPQNS+ (FOPH>?L
(ONM ; < (CHA (ON;M 22HI  (FOH>72L

= #ERALA;J GIRALINCIHNNB2;J MCB;Mk??H=F;,CG?NI<? CH>?R2:S;
FEN? IMGPCS ( ;;H 2NF #O<; =BN;F H?FM2N;F
2?2HI  (FOH>R - BCFFCMW/F %;ACQ;L2NF

%SINB2MBTILI=2MM BHPIFPZSH; =EQ;L >A;J @ F?2J?H>?H=C?M

. AJ E=EI@ LKOCE;LAOGHN@NB?G<?>>?>P2L<HZ>MI <??H
3>?> CHQILEBAG?GILSNIEGIF2 NB22J?H>P=S

< N NB@PLME NBZLM?H?2>Nll FI=;N?2H ; JULIJLC;NA;J GIQILECHA
G?GILSNI; MMIZCQCNBB @EL

= 1B?A;JH?>M <? CHN?AZQOIBNB@&F7L

%SINB2METH 0L 5 AHCNGER=CM @JLI =M ME&H =EQ; L >>2J?H>?H=C?M

;. "HA>@A A;J CHQILECHG?GIL SGCABNASN MOMN;CHR?L CH?A
: NBDIS

< 1IB?LMAP,FI@ A;J @LIGRILEEBAG?GILS NI;MMIEGNQCNRB®CFF2L
GCABIEGNL; HMENF2E&F N 2LFT2 ;HI9L CIH?A;NCPQNSH

= $ J GFLECIRALNCIENNB? @F?MCISA\BN? CH>?R2%S; F;NJAMCNCP
@IS

, HNB?; MM QIBCI HNB\NM O=BJLI=?MM C}#A OHNCNH NBR. CABIS-E NBKORIGIH
; LRI?VM@OQB?NB72,=B |@87?;H; FIAIONLI="MM BHDIQ;L> @CER;J  ;H><;=E
Q;L> A;J @R >?1?H>H=02 QCFPFGEN MCGCEL;CH?MJHM? &HLI="MMCHA
GI>?FM; M2 IH B?FCH? N?GIILF>MM M2 |@H CHEIFN2>23?H>?H=3)? GCABN
JL?>EN ELAL/- LMIHMRIO/MNB;HIl , / MC@H=I>CHAA;J CHQILECH&?GILS
CHOM; JLI="MMCEHMNIEG2 NBFCHR2>GIN;H=?NQ?M A;J ;H> QCFENFHA?.CH
0 M; CH <P NBHKHM < CH;<PR

% Q?P?L M ?7?G/OHFAENIOMNB;NB?LQIOR <?"/-  2@@NNIMI=C;NDENB>
>ABIHFQILEBAG?GILS L KOCL?G?HRMH=I>CHA A;J CHOILECH&?GILS CH
<;=EQL>A;J @FL>?2J?H>H=8 MNB? ;L? @I ?H=I>CHA@CFEMILECH&?GILSCH
"HAREBH> INB?U?MNB? L G;HCEHA QA M#CLMDHFCER L Q; >@FFA;J >2J?H>7H
=CRICHDBEB; @F?IL?FC;<FACAHNBALNH=1@ A;J ;=NCPZRCFBRINBM@HL ;
TCR FQ@H CH<;=EQ;L>A;J @& >0 H>H=CT®HIL?H ;H>FE¥S CH
BCHM?2H>JH2M?;MQ?FF ; A;J >I?MHIN2?FGFSCH>C=NBIL?M?H1@ @CFF?L
? sOM7IL ?;H FB?L;FFSLIIMKINBM OZEN H>I<D2NLAOG?HNMCG QB?H
NB3Z;,LMR?H=IOHANM GCMMCHAOGINCH IL?;H NB2?CMII L?;MIHNI;MMOG®B;N
NB@ERFOLHONY <?; MSHMNGY,J CH L2F;NCRF;,OMEAHMNINGEHBCIMDIOF>HIN
<?B?IHS IL 2P?HNBGIMN-CE?ESHNCHZCIH@NBM?HN2? 1B; NCM M?HN7ZH=
@AGHNCNBGCMMMALAOGIN  =IOFNOLUINNI<?; MCGJEF,OM? ; M?H
NPINEAGIF?G?HN=F,OM? QCNB>UJJ?> ;LAOG?HIN. JLNI@; L?F;,NCBF,OM?

FN&;)CP%E CHIOF>?PPHNOUIBDNN <?; M=L;G<FM?HN?HCNBIONSGCMM
CHALAOGPRIN + IN?NB; NNBDOM a8 ?;>HI GCHEG; L E?LCMII N?P?H ?R=FOM CH?
L2ZENCPZF,OM2WIMBIQKEH  B?I2 CRIOMNIG; LENBMRN?HNEGIF?G?HN@GNB?
B?> HIOH@;%N
ONLO=NBIG <CAOQKB A ;J
8:: 6?HABDS PB;EESI 7SMD 9
6 Acc M=BIIEN
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L AOG?HALIJCH MCGJEF;,0OM?
8:: 6?HABOSIB;EES|I ?SM%; HH;MM N;9
6 ACC MBIIF:N  G??NpsT DECL
e0lG 2AH? G?N6? HABOSIM=BIIF f
L AOG?HALIJCH M?HN?HNIGBF?G?HNF,OM ?
8:: 6?HABOSIB;EES|I ?SM%; HH;H9M;MCF
6 Acc MBIIF;N G??NabpN @=N
eB?@=NB;NMIGIH? G?N6? HABOSIM=BIIFf
O0O<DN?ENE?=F,0OM?
8::,6?HABOSIB;EES| ?SM%;HH; HOMAM;SHAHCG
6 Acc M=BIIEN G??NapN K, =B?L
elB?NP, =B?21OBI G?N6? HABOSIM=BIIFf
0=L.G<P> M?HN7H=
86?HABOSIB,EES| ?SMMRMSHAHCGIHH; MM N;9
6 ACC MBIIF:N N?=B2ZnoMm G??NPST DECL
elB?N?B2ALGN6? HABOSIM=BIIF f
0?=IH> 2PHC@EH? Q7L?NI;MMOGEB;N A;J 9 OF>LFC;<FSH>C=;NBIL?M 2=
@ @EE ; MOINBZMZTH NB?H=I>CHA®, A;J CNHINCER NI<OL>2ILECHA
G?GILS &HiLQL>@CFR >?2J?H>?H=0PH=I>CHA@CFEMILECH&?GILS B;M
<7?HMMOB Nl <?>C@@GBM7H +- QCNBIOMNBG; NCHF? IL ;H CH=IGIJF?N?
>?2JH>MH=S GIM?M QILECHA @&LS<OL>?HC<MIH &H A;J @QCEE2I?H
>?H=SBIQ?P?L ; A;J CNI A;J QCNBI JBIH?NCE NBG; NC=IHN?HN H=I>? F
NBIOCABBZ, LMEGCABMKI=I>?NBGCMMCHEE; NOAF?@ LFENCRFOMP?LYLNB?
?P?HNNBNCNPIL ?M ?HIQENB GCM M GHROG?HEHMN?@; eA;Jf J?L M THILECHA
G?GILS L2ENCPZF,OMZA<M==0ICGG2>CN?FS?@ILRBB?;> HIOHCHINBVIO<ERR
JH>1 <D2NLFENEMCHIL? ;H 4? NB2?@RLIL 7>CaNB; NB??F;NCRF,OM?ACH CH
(IL?ZH LENE? = OM2AHM NINGBE QOFHINPFGENH; FIAIOM-  2@@RINE ? MOMN;CH?>
:HNLCIHA ;CPSNNINBM 2FC=CGNB"HAFCM & NCRF,OM®CFE =IHMNLO=NCIHM
1B? @ERA;J JLI="MMAHROCL?G?HOMFCHCH< = ; H> <S=IHNL;M3CABXP
?RJ?N2 Nl =;OM®ICGCBIL ="M M CHE@@FNACHINB@IL Q> @CFF?1 &> <;=E
Q;L> A;J @R >?2J?H>?HEeM >?MICNR>?ICHAC@@A2M  JL?PCIOM?,>CHAG?
MBS @(IL 7, H<,=EQ;L> A;J @CFEARI?H>?H=CRIBI Q2 MCAHGENSEIHA 2L ?>CEIA
NC®/CH/ NMNB;HEHO/M ;H>NBG@E@ENY; MGIMIKRPC>?HNINBB?;> HIOHJIM CNH
QB2LM?J,LM?B;MNIFI5 N2H ;JILIJL CNMSHNNEA;J NI; MMI=CRCNRB®CFF?L
Q H < (QIH?™NF JCERQCMTHHAFCNER Q; L>@CFR21 >?2J?H>7H
=CMMNBA? AR NLIL ="M M CHPQ@ENSH/M  NB;KCH/M ;NNB®; CHP?L<JIIMCNCIH
QB2LM?J,LM?B;MNIFISN?H ;JILIJL CNT@CEEPDILECHA?GILSNI;MMI=C;QCNB
NBA;J (CHA 'OMN (CHA (ON;M ;GIHA INB?LM ==IL>CHAE3JL?>>C=N
NL;HMCPRA®N ; HNAILH?ANCPCNS IL F;N3IMCNCRCHBJHMYI /M ;NNBB?;>
HIOHIMIHMET;LNINBR 2MIHMRILNLCIR@ L FP,HNOCERYHMCAHN L?
MJIHMH>NBEHRALNCIHQ@FFH>A;J - CH @ QL>@CEFR;J>?2IH>?H=S
*|L?2IP? L ; HS?FECN'ENJI MCNCRGSF;MNBL | OABIBRIAIN ?H=RMCNCXCH?HI
$LHM?S ‘MM=B?G;NCTH ;<F?

2.2.METHODS.
MATERIALS. #ILNB?/- ?RIJ?LCG?HPCABNESNEAMO<ENR  ;H>I<D2N L?F;
NCRFOMMQMIBIMM M VEZR2 HIOHIQ?L 2 HMNL O=N"?>

[?F;NCP2F,OM QCNBMM ?M MEPR?2 HIOHIQ?L ?M 2F?=Nib=I HNL I®I LJ;L ; FF?RA L ; GG;NC=@OH=NCIH
0B?F>IH &HNB,L;FFAL;GG;NC=®OH=NBINB?M OB?F>IH L?F;NCRF,OMM? LI
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RELATIVE CLAUSE REGION

4 4 4 4
o ; MCHGQOHM; OS M;=;HAIl JCGCFFC?S =?HA=BC=7EOFI
H?QM J,J2GEN JO<FCMB®c M?=L?NFS JIFCNC=;FFS
/ MCHGQOHM; OS M;=;HA ©;  JCGCFFC?S =?HA=BC=7EOFI
’ H?QM J,J2GEN JO<FCM B@m M?=L?NFS JIFCNC=;FFS
RC VERB MAIN CLAUSE REGION
4 4 4 4 4

o/ CSIHAB;H | OSQIHOS M;GQOMCF 7S EE;HAJB;SE; NOFC=BSNIMN;
RIFIGNDN | M2H:NdEN  1@@C=?NI | AHAvom  :NN:=E?>

Headnounregion )+ ;H>IL- NI,/
Main clauseregion =IHNCHO;N@H
0/ e$;HAMNN;=E?NBP@@CENB® ?H;NIQBI M?=L ?N¥HSE; >P;HN;AP@NB3IO<FCMB?L
I@NBH?QMJ,J1@1 JIFCNC3BLIM 2M
J €S HAMNN;=E?MBP@@CENB® ?H;NIQBI NBIO<FCM B@ANBH?QM J;J2AM ?=L 2NFS
NIIE;>P;HN;A?@@I UIFCNCI®LIM M

TaBLE 00GG;LSI@L?>C=NCIHM

0/ PRIACGHNEMPANI=RI
8:: ; MCHEDHMOS M;HAUI JEGEES =?HABC2EOFICSIHABA9
H?QMJJL GEN JO<KFCMB2c M2LRE JFOCHS  PRIFAONADN
OSQIH OS M;GOMCF B&;HAJIBS E; NORES?MMN;
MB;NIGeN |@@CNI  A;HANOM s NN;=E?>
0/ e$; HAMW=E?> NBP@@3@NB?M 2HNILOBI M7E?NRE IE;>P; HNA?
| @B ?JO<BBA@GNBAH?QMJ?L @I UIFOBE;BOLIM?M f
J o RIAG?PHN; M ?HN M4
MCHEOHMOS M;3HAI 1 JCCGFRS =HA=BEOFIGIHAB;H9
HDMJIJ?L GeN JO<FCMB®M M?=NFS JIFCELAFS 7RIFIGADN
OSQIH OS M;BGOMCF B&;HAJIBS E; NORES?MMN;
MB;NIlGEN |@@CNI  A;HANOM s NN;=E?>
J & HANINNE?> NB?@@CHNB? MA;NILQBI NB? JO<FCMB®@NB?
HDMJIJ?L M2LASNIIE; >P,HM? 1 @I JIFCNE JOLJIM?M f
& NBGHD>SQ? Q7L 2CHN?MNEHVI SHENCGM IJZNMAL ?F; NCER,OM 3L =?MMCHA
#IL NBAW MIHQ? CHN?HNCIHAESION @ NB? <FOPPHN2?MOCNBII MOJJILNCHA
=IHNRN<ONM?X QIH ?N;F @IINBALI=MMCHZHIL?;, HL?F;NCRF,OM?MNB
QCN#BI> QMBI O@CFCN; NEHARNCHL>?LNI;PIC>NBTH@FOHBICM =I OLMA
G; NEMOJJIN4? ;FMIG;>? |OLL?ANCP2F, ONVM ?G; HNC=; EPB?M C<E& CH=FO>CHA
NQ@ BOGH ;LAOG?HNBH L>?LNI;PIC> M?GHNC=;FR®C>?3LMCH&H ;>>CNCIQ?
=H>0=; HILGHAVNOXNB=IHNL @I INB3F;OMC<CHKGNEB®R/M ;H> /M @IFFIQCHA
*CS,;GIN ;H> +;E;GOL; QCNBH ;CG NI HM OINBNNB IF; OM C<CFANB ?

="MMBIL? ZMCFSB?HNBB?,> HIOH=;LLCINBM;G?AL; GG;NC=@OH=NCHKINBG;CH;H> L ?F;NCP?
=F,OM?MBOM@I I?R; GJF? O/M QCNEB O<DBR> HIOHMH>,/M QCNB:D?=B?;>HIOH®;P?;H ;>P;HN;A?
IP?L /M QCNBIO<DBR> HIOHM> 0/M QCNB:D?=B?,> HIOHM.?MJ?-NCPeAg ;H> /M QCNEM
M?MMBR2 HIOHMI HINVIB;LRBGNVH @I OHM CH=PNB=IHM NL O=NTHRNP?C@@?AHSG;NC=IHF?M
@IINBB?;> HIOHCHNBR ?F;NC?P> G; CH=F;OM?M
L?F;NCPE; OMQCNBIMM M VEPR2 HIOHCNWINL O=NQIGFEB OIOBHIL?%H MO=BB;NB2?F;NCP?

=F,OMA0OF><? CHN?LIL 2WrS| >C@SCRAZNBRB@CLUMNBM ?=IH*- ? A eM?H;NHeN’ |L el @@C="CHf

H> 1 L?GIP? NBCUB<CAOCNIFSCH;HCG;NM ?A el @@C=? IJPL ?OM Z2MNBM ?=IHHIOH
QBCF?BOG;HB?>HIOH? A eM?H;NHEN") Q; ML 2K OCLLSNB R ?F;NCPE; OMPP2L <
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PPHNNPHI 19> CHNB2RI?L CG2HRVAIN 2HMRI OF>HIN<C; NH? CHNIRL2N; NCIPPL NB?
INB?L, H?BOH:t ;H> @INS@IOH;NCRPIL 2 HMJI?ER NFCPCIENIL? ; J; LNG; K>
CHB?HILGEAMNOXRHNAPMQ?L 2L 2N?2<S L 2F =CHAIBA;J QCNBNMMI=C;N?>
B?:>HIOHCHP: =Bl @CABWNI/ ;H>/ =H>CNCIEM R:GIF? @ OM  ;H>
/M M2NSMFCE? H> Q2?=[2N?
+ILGGHAM2EN=A?HAN>@G 0/ =IH>CNCIH
OSQIHC  MMAIQOHM; O$I= HA OF  JCGERE?SHA=BC=?EOFI
M2H\II Lvom H2QMJ,JR. GEN JO<FCM BRI M?=I6S JIFCNC=:FFS
CSHABSMMN
RIFON
e1B?MR:NL M2L RENIIE;>P; HNA?I @NBIO<FCMB@NB R 2QM J.J2 @IL
JFCLEFIOLIMM f
+ILGGHAM2N=AHAN>@G , / SH>GICIH
MCHGIMM: O3=HAC  OSQIH OF JCGCFFGZBIA=BC=?EOFI
H2QMJJ2L GEN JO<FCMB®M MR:NILacc M?=I¥S JFQIC=:FFS
CSHABSMMN
RIFN
e1B?JO<B/ B4 @NBH2QMI?2L MEZS NI E:>P:HN:APGNB® ?H:NI@IL
JFGLEFIOLIMM f
HILGCHAMNOX@ LHINB?2RI?2L CG?HDCNEQIFIHA >CMR;:>202H>?H=SIH>C
NCIH®IM CHEO>2CHNBM;G??RJL CEAN; B;L ;>CAG 1B? HILGCHM 2HN?H=RL ?
MJEKCHNEDLFEI NDM CHYs NOM K @:2>?M CAHL NC=CJ;HINM H? M?HN?HER | @, =B
0/ :H> / JCL?A IL  ;H>L:N2 NB2F,OMC<CF@RSBM?HN?H#P: M=;F?
I@c C@MIOH>3FOMCRH> C@MIOH>HEFS 1BL7°MO<D?=IOMIN
=IGIFNNBKOMNE;CL2H>NBORPL ??R=FO>?@IG NB?H:FSMA®? G?:HM@IL
JFOMGRSQL? @ NBMRNI=M@G?> @G OM :H> @ NBM?HN?H=M
@ILG @G, M  MDO?HNI NMNBI@> NB;NBG@E@MH2 Q;MHINMICAHC@C=;HN
t p
1B?"/-  MOPSQ;MLOH=IH=OL HNFSCNBHINB2MNOESNB MG? 2RI CCHNF
M?2M MIG 1BOM?CA BNSOL NBPRNI@I <D ?AIL 2RCPNDCIB>C@@ME?:> HIOHNSIM
e1B?J:CHNZQBI NB2L2JL 2MANWR? | GNB A :FF&.2P; FONS BCAESNNBZHN?LH;NCIH:F
2RBEODI HA; G >NBNN2HNGEMB ?QI L F>f :H> GCHCE.J;CL: > DOHKEF; OMA 2HN 2H=2M
Q@B >UJJ?> 1<P=NLAOGRNM ?= :OM NB2.2LMINNCPRANBA FF& ?2P;FO;N?>
8BG,9 BCABFESINBZHNPLNCIH:PRBC<CNMBZ:CHN?A:CH® NB? ; NMIBH | @NB?
QILBf Q?L?CHE>?> &HNBR QIL>MNQ INB2AFIHA >CMN?>2072H>?H=S4H>C
NCHdMI? MSHNEH> NBINBR L?2@ZHNOT? L2JL M2HNBH J; LNCZHNMOLCHA
NBM;@ 2RIACGHN;M?MMCHHM [P?L. MCH=@NBRCGRANBMNONBALQ2L? HI
JL?PCIOBIEAILN?¢/- L'MOFRMCRF@. ( 1L2HNIQBCBIOL?RI?L CG?HN:EVM OFNM
40P <?=IGJL?> ;HINBL M?N@B@CEMRINI=2MD?L? CH=FO>RI?FGSNIN;H>;L>
+ - H>)+  2@@MBM@CFRRNZ=N=IHMCMNEM 2FANSI NMB | @
JBL;MMNONCILPTF;NCIM @B2>?>H?MMB DM P@IL 2JI M CNCIEHM N PEJIMNJIMC
NCIHRIBCB ;L? L2K OCL 25 NB2 CACHSE> @CHWIOENOLE@( IL?H M@; HNC=
CH=IHOCNEF;NEM  ;H>MI sFF2eMi= G<F2>M 2HN AVEHDBC=B>CL M<D?N
Q:M@IH®> Nl NBR?ACHHCENBRMANZ=?

1B? ?RI?LCGPHNYINCGQRC?H?QM J,.J2L MNSFHN?H=M4 NB2.?F;NCPTH®) ;=="IN;<CFANSCHAM
G;S ;FMK?>0ONINB?GLGIF?RMNL O=N@2PIM ;H>  ;H>BCAB F?HAIE;<OF,LS

1BOM,FENIF>JLNC=CJ;HWIQ@I| L NEO<D E=NF; NCRP?HN ?H=2BA BNSD =N 7F;NCRPHN ?H=@MLNS
M?HN?H=PMN; CHCHBOH=IF;OM DCNBL [1J?> |<D?=N.AOG?HNWBCLNS @CHR ?HEBNB =L ; G<F>C
L?=N<D?=NMBCLNS GICAN?H=2MN;CHCHRB?;>?>H?MRCIF;NCINBCLNS @ICAN?H=2MN;CHCHKN ?
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-BL;MMDMNOMDL PCIF;NCIHM
;. $L; GG;N=;FHHNLIF
?GG; E; 1=2H?S EIHAQIH ORV;HB;SE OfFE; MC ?MM N;
*IG ~oMm GILHBA Nhepark-to Q;FEacc  Al-HON-PST DECL
el GQ?HMI NBIZLE@; Q;FEf
< 2HALGG;Nz;FMRN?H=B?;>?>H?MRCIF;NCIH
?GG; E; I=?H?S OFl EIHAQIHH=B;SE OE; MC ?MM N;
*IG ~oMm GILHEBA No-the.park Q;FE acc Al HON-PST DECL
e* 1G Q7?HNB?JLENI@ ; Q;F=f
0?G;HNC=HADNSCIF,NCIHM
; IHALOIONHNLIF
;=BCGES MEGMNFC JJOF G?7E?MM N;
GILHBA BJ?1JF? NoMm LC2 acc ?;NPST DECL
e&INB GILHBA J?1JF? ate a meal f
< &HHALOIONRINZ=?
;=BCGES MEG NFC =B;SE OF G?E ?MIM;
GILHBA BJ?IJF? noMm <IIE Acc ?,NPST DECL
e 8BHNB?GILHBA J2JF? ate a book f
0=L .G<FBA
; ;HIHCGEQIL>IL>?LMRARH=?
EO SOBQIHOS QIH=HA C B;EQIH OSHS?HOOHMB;SHAM;S
NB;NEEI>PALRHGEN JLCH=CXoéMm MBIIF GeN ;HHO;F  ?P?HN NI
B;EJQOGNOFOEBIN;SB; SN
parents-acc  GPRP pST DECL
elB? JLEI=CF |@MB? ECH>?LIARH CHPCNIYBJ;L ?HNMI NB?HHO;F
MBIIF?P?HN
< 0=L.G<P> M?N=2
B;EJQOG@NDFOREO SOBCH OS QIH=HA C B;EQH OS
parents-acc NBNECHXA ;L ®H GeEN JLE=CF nom MBIIF GEN
HSMH=QOHB;SHAM;®: : ; =BINSB;S MM N

‘HHOF  ?PHNN CHPEprsT DECL
eUlB?JL?HNINB?IL CH=CJ;EB?EEI>?LA;RHCHPCN? NINBHHO;F
MBIIF?P?HN

FFRPRIZAICGHN;FH> @CFREIN?HMR?L? MIFORINNQIFCMIGM M ?HN 74, =B
OMCHANCHVK O?2>?M CAHB?M 7L ?@L NBIICPC>TCHNW Q?FPP O<FCMBDB C=B
NP =3 HNH?>NBAUS ITH M ?HN2?MH> NB22G; CHCHXQI =IHN; CHNB CLM3HN 74
1B? MRIN2ME ?,=B FCNDIL ?2IM ?0>| L;H>IGCTM@NB;NIAN?=N@IG NB™M;G?
SH>CNCHP?L;J3?,L 2> dHMBNOP3&;>>CNCINBRNCGQPR JIL2M?HNEH >C@
@PHNLH>IG IL>2L@- ?PALSTLNC=GINIIL ?PHNL>?L LEN?>?@&NM

PARTICIPANTS. 1Q?HNSIQ H;NCRPL? ;H MIE?LMQ?L?JC> BIOL @IINB?QJL
NEENCIHCHNB?/ - MNO>@IOL MZ@?GE?M?CABBIF?M N NBRG? |@B?7RJI?2LC
G?HN; FR; LESIHNND?L 2<?NQZHNB?A?M@NQPINSIQ ; H>NBRBH? G?H ;A?

G;HNCRCIF;NCI> Q?FF @ILG®BiHI=F,OM;®A ?HN?HEBNBI >?J?H>?H=%DIL G;NCI&I@ SNBCH¥B?
IP?LL2IL M PHN; N@IKD ?=N2J?H>?H=C?@I L Q;L M SHN;=NC=L ; GKFCHA=EQ;L>MSHN;=NG4 ;H>
<=EQ;L>L?@?L ?HNEFOH=NF; OM CNBL |1J?> |<D?=NMCHNBMNCGOMIM Bl OFS; P? @;=CFCNNNE2
JLI=2MMGKEAM =IGJL?> NIO/M %IQ?P?L ;MNB2?M ORBIQM ?72_ NBQYMHINNB2Z;M?

1B?NIN;AOG<?L@J;L NC=CJ; HANO; FRSOKD; MNQ?HNS @BaIQ?P?L NQIJ,L NC=CJ; Hp??R=FO>?>
@LIGH;FSM2A0ONI?R="MMCR? ;LNC@;=NM
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NQ?PHNSK? ; H>Q7L? HLIFFEHA[>O;NMBIIF IL CHHAFCMBMMMR 0! "R
N?HNHC1B? ; P?LA? FPHANB@VII$,CHNB20 Q; MNBREHGIHNBM ;HA?@F?HAN®
MBS NQ@ GIHMMNI  S? LM FFJLNC=CJ;H)A? L CAB\H>? QCNBI HDLIFIAT=
>OAL>RE H>HILGFIL =ILLN?> NI HILGPCMCIH

PROCEDURES. -;,LN&CJHNQPL?LOHCH MCHAW®IMCF,MNE,<ION BIOLMCH
=P>BAILZL; NEl OPHNHNMQ?2L?2IL M HNBEMO;REY IL2H Hangul JBIHNC=
M=0NCHB?="HRLI @, GIHCNIME?M IH? ¢jel ; QLCNGBAMNEIC=;FES M2 1@
IH? @ GILIB?G? QCNB>>CNCIHEI?H>HNGILIBG? M ?A eMCHA®RW ;N;
NC& "; =Bejel QMILMAINZDIL  GMQCHI; GMMNCGOHRIMWK;MSHBLIHS
0, 1B? CHNRMBOBME NP, K MNQ??HMRN ?H=2M GM ;H>MO<DWO?L?
AE?H;MGO=- L?MNINB3 QCM B 2N Q7R M O<FCIgINWIH I GJIL ?B?HM CKORNCIHM
Q?L2IL M 2PN ;NNB??H>| @?PL SQCHA ?HNNAH ; P?L A?NIG;CHN;CH.NC=CJHNMf
:NPHNEB 1B?=GIL7B?HM CKORNCIENAOMMH NB2IHN?HENBZGG?>C;N7HS
=?>EBAMRNZ=? <INB@FE?H>7RJL CG?HNVFRIN?HND?L ?2NRIN?#IL ?R;GJF? NB?
=IGILBHMCIKO?MNCH CGG?2C; NI FFI@7?RIACG?HIRMRANI="

IGJL ?B?HMECKORINCIH
MCHGIHM; O9/1:=;HAC OSQIH OF =?HA=BE&OFI
H?QM JJ?L GEN JO<FCMB®@M MA;NIlacc JFCNC=;FFS
C&HABSMMMEHEIC
?RIFQN2
el CB?JO<EMBRGNBH DM J,JLNE?; >P;HN;ARQNB®IA;NIL f
":=B 4GJL BHMCIKO?MNCIBP ;L 2> GM; @2 NBP@@?NANB M HN?HEZH; F
QIL>; H>12G; CH?*H NBM=?H OHNEGEN@; HNIL?MJIH>?><S JL?MM CBIAI> B
<ONHM1B? L’MJHMB;H>Q; MHOHN?LEH=2 NIFHNMF @I>IGCH;H=?1B? HRN
M?2N=2 MNR> GM; @NNBR2MIHMIB?? Q;M; JL;=NCM?MMQENB! ?F
M2EN=2Vk?2@. ?NB?RJI?LCG?HN

ELECTROPHYSIOLOGICAL RECORDING. 1B??FZNLI?3B; FALG ""'$ QML?=IL>?
@LINQHS MRNCHF?=NLIMSIOHR> A?1>MC=;FEF H?2F?>ANIL=;J 1B?MMOMNCH
=>?>GC>HZIL?@IHN;EC- @ F?@QN>LCABNRFILTAHNF ))- @H>/)- @ P@N
‘H>LCABI>CFIL?@IHN;F*-@ ;H>/*- @ F28H>LCABMNIE @IHN;B)#L ; H>
[ L F@, H>LCABE?>CF@HENF )*#L  ;H> /*#L F?@H> LABNG?>C;H=NR;F
@LIHN)! #L;H>! #L F@NH>LCABR>C,EHNLPE ?  H>/*? GC>FCHH
NL;EFC? F@®IH>LCABBP>CFRNRF=HNL;H ? ;H>/! ? F?2@N>LCABN?E

N?@IL; F)) 1?;H>)1 ? F2@H>LCABY>C,FNZEJ, LCNF-;, H>/!-; GC>
FCHR LeNF *C-; F28H>LCABMW?EI==CICN)), =;H>/), = F?@N>LCABN
>CFI=CINF )*= H>/*= ;H> GC>FCH2=CICNFC, = ";=B2FAI>? QM

L?@?H2> |H FCHN NBR @2AH=7?F?ANL>? IH NBF@N;MNICH GIHCNIKFCHENP
?S?GIP?G 2HNI?R=NE?MQ?L 2JF;=?> |H NBEFON?2EHNBEI>0OH3L?,=B ?S? ;H>Q7L?

OCH=NNBNCGRaNBGWNONB?LQ?L?HI IL?PCIOM L?MOKRINIL?H L2JLN?EHNBFCN?L;NOL?
NBIL?M?HN;NCIN®;M<;M?23H A;T?>0L;NCII@WS? NL;=ECINANO>CNB 2. M I HMREI@I OL,LNC=C
JHNMHCFINRJI?L CG?HNB? ;P?L; A?L 2,>CHNCG@I L@CLINWNW. ?,>CHARL ejel CHS? NL;=ECININO>CR
i<ION  GM (Q;HACFBIC @IHBSIOHA)?? ;H>60OHADGBG J= &HCFINRILCG?HNWMFOHN?2LM
Q7L 2IL M 2HNQ@ENERI?L CG?HNVPHN ?HEIMFI=ENN>C@@7LIAM ?HN;NCINPM -~ GM>OL ;NCIRICNB

GMO, GM>0OL;NCIBCNB  GMO, H> GM>OL;NCIBCNB  GMO, JH>L;N?2,=B
JL2M ?HN; NRIFF?>CHN 2L GNEN B 2@H>?L MN; H3GNIB ’M ?HN H-3IMNBM;NOL ; FHPIENB 2 2,>CHIM J?72>
1B? JL2M?HN;NITI+PL @7,=B <FI=EQ;M>C@@?L@HR=B JLNC=CJHNNC=CJHNMLN?ANB;N-NBIOAB
NB?S10F0H>?L MNMPHN ?H-IIMB@; MNIVINI 2HN;NICIN? - GMIL?M?HN;NQENB  GMO, NB?S
@BIMNIG@ILN;<H?>H;NOLPBCNR 2M?HN;NCIN?MD ~ GMO,



)+$2 8" 3,)2*" +2+ "

2@ 2H=2 NIB?RP@N; MNIGEGI?>H="ND?LE?2INcHQ ( a 1B?"'$ Q;M;GIFC
@2 QCNBGIFNGJ FCRORCACRCN MGIFCHAN?@  %T

DATA ANALYSIS. #IL NLEHMBR@@NG?; M OL ?G?HRRL N E?HI @VICHAF? QI'lL-
: PP2LAMQBEB=IHM CMN® GM2JI=BMCH=FO>CHA GMIL?MNCGGEM-CH?
#IL FHA?2IEM N22?@@INE?; MOL ?GIN@I?L? N;E?H@NQI QI > ;P?L;A?MOBC=BIH
MCM N2 GM2JI=BM h GwMO, GMIL MNCGMEM ?FCHR>NB@CLMN

GMI@NB®IAQCHANBCLOIL> 1LEMAHNGCH;N2:S ?R="MM G&M=F2NCP

CS8l; GIFC@<FI=BAAIL ?S? GIP?G?HNIQ?L 2>CM=; L>RO@HR?@.?;P?L ;ACHA
i P2LA? ‘H> I@NLC;EVL?2L 7D @ MCHARF?>NQIQIL>;P?LAMLMI?=
NS 1B?; P?2LA?>>;N; QL2 A XL CHS 2L 2@?H=?NINB®?;H | GNB?>=NCPCMWS
NBNQ G;MNC>MeIL JOLIMA@PCMBECNE IHFS"/-  Q;P?MQ?2L?MGIINB?OMCHA
; FIQ JMM@RLQMIB =ON@@?KOA?P=3@ %T

1B?>;N Q2L?MO<GCANPE, @OHF FSMQWB;KMH IP?L;FF +.3  QCNB?J? >
G?; MOMP@?RIAICGHN;EIH>CNCIH PM,/  ; H>?F?=NLI>INQ?HNS MCRFVE. H
:>>CNC; >CMEONIH;FH; FSNWR; MHH>ON?>CH=FO>CR#?L CG?HN;FH>CNCOA
PM, /| BGCMIB?2LFZARMLCABR;NEPFCSI F;N?L;PMG?>CF ;H>;HN?LCIL@I®L
FPFMIL?@IHN; PM@L IHNPRN?GJI L | J;LCNIFPMI==CJCN;AVk&NILMF?=NL|>70H
=FO>2Q?? F?@N> L CABNR;FIL L IHN))-@ ;H>/ )- @ F?@H>LCAB®>C,REL?
@IHNF )*-@ ;H>/*- @ Fe®NH>LCABNT;FOLIHNYE L;H>/)#_. F?@N>LCABN
G?>CF@IHN )I#L ;H>/' #L F?@N>LCABRN?L;N?GJIL;F))1? ;H>/)1? P@N
 HSLCABBP>C;IEN?LE], LCN)R  ; ;H>/!-; F?8H>LCABW?EI==CIg;P),=
yH>/ )=  ;H>F?28 H>LCABMP>CFI==ACN;B*, =;H>/*= 1l HLLI<IL;N?
MGFRLR=; Fr@@aWV;H+, 3 QMIL@IG?> IHKO;>LHNL?ACIHI@?F?=NL >N
JHNAT ))-@ )#L )*- @)! #L LABNHNLCIL)-@ N#L [ *-@ I'#L  F2@IM
NICIL))1? )= ) - )*= LCABNMNXIL)I? /)= [~ [*= ILIH
CHFC>GE2RF2=N2M FF ;H;FSMVQ?L?LOHIH G?;H ;GIFCNO>P@IL?>?N?L GCHR>
NRI=S CHINP,FMM 25 H JLCILL?M 2B + c GM - c GM -

c GM + c GM) + ¢ GM OHF?MNB?LQCMINZ 1B?
%0OSHB #5>N %0SHB #?F>N =ILR=NCI@IF;=El @V JB?L C=QN& JIFC?> ;H>
ALINZ2 p P,FOM.?2J LN?>QCNEBPLCACF>?AL 272Ma@I221 G

2.3.ResuLts. 1B? G?;H =ILL AL MIHMZN2MNI=I GJL ?B?HM CKO?M N Ci@i Q
CHA/ M H> /M >CHIN>CAQ@PEHC@C=;HNFSPM L?MINRCP?FS
IG JL'BHME ;==0I=S Q; MBEBL @I L@L MRAN?=?M @ M?HNZANQCNPH>
QCNBIOBLMMNO=NCRC F;NCIHM @I M 2HNHAEXCNBI> QOIBIOMG; HNC=
CHHADCNS ;H> @I IMPIN?HNRCBI;H> QCNBION-L ; GKFCHA

L?@2L ME>QBSNB2LQ;MHI >C@@7L BB ?==0L ;=8 ;N?2@L MIHMRVNB 2 GIL?BHMCIH
KOMNGBIFFIQCHIM ;H> /M >2MICNBR 2JILN?>C@@7L BH:R:CH M I HM 3BNEGI LN; HiN<? L CH
GCHNB;NIGJL 2BHMOKOMNCIERY G?MOLRE @@ FEHPAO;AR I=2MMCBBCF7-M ;L?; GZMOL?
| @HAICHAL ;CiNCPCAE OMRE@ MO<M@MBM;G7?RI?L CGHNYPHN 2HEMIIL CI2S? NL;=ECNINO>S
‘HINB?LH FCHB?MOLREF;HAO; AR |=2MM CHBF>%MOENBEL:<F?NINB?-  L2MOEMLN?B7L?
QBCFM Q7L2L2:>GIL? MFIQASB:H/M NB2LQ;MHI >C@@7L THB2ZILL 2=MMQ7L:NZNQ??HIB?
NQI =IH>CNCIH®IH N;F 1BCNNB 2 OA A MIBN GIL 2B 2HM CHD?MNCIHMHIN; G2MOL?
M?HMCNEIRRA BN >2N?=NB2LI=?MMCIMSGGNLEDOM ;H> /M CHNBMZRIZLCGPHNML2APL
<?=,0M7-  L2MJIHM2CHA2H?L;51L? M?HMCNGEEINB2<7B; PCIL ; 57 MOL 2aICM@NMNB2; M NB;N
"I-M MBIQMCAHC@EE@E?L H=2MLL 7F;NCIGBPL X 7B:PCIL;57:MOL MBIQHIH? M 72 =): OABFCIN
F @I DONHP MO=BR;GJF?

47 <FCPNB;NBL;NBZEIQ =IGIL 2BHMCHEEOL ;=3 ;NA®I Ll OL 7RIL CGHNYFHN ?H=PW;H
CH?PCN;<A? >CL?=NHM 2K O?HE@NB>?M CAB? =BIM @I INBAWNO=8> | @ OL ;NN2GINW 2FCGCH;N?
JN?HNGH@IOH@LIENV >CM=OMBAR> M7FMHM ¢ I0L?RIZLCG?HN/RNCGQRC? CBCAB
L2ACMNBGIFZRH?QM J.J7L MNBFHN?HABINCGPI C>?>NBDMREM 0L LNCHEN ?RW @I L =M SHN;=NC=
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| ?=;FINBNNB @I =OMeNBCIRIZICGHNY; MNB3L =?MM CHZ<;=EQ;L> A;J @ERL
>?2JH>MH=AMEI(IL ?;H L ENCRF;,OMPNBR 2MEN@IPL NB?2M1<?=1GJ;L?> QCNEB?
JLI=MMCHB@ Q;L>>?J?H>?HEMCHHAFCMBNCPFOM?21 CHP?MNCHP®Z®
@?8NH NB?/ - L?=IL3@; H OHEFF?A&;J CHH?> |@CHINE ;NCIQICNB MO<KMI@?HN
@ER Q? JFHH? NI?R;GCH?/- LMJHMMIO/M ; H>/M CHBI?? LAGIMLFNE
=FOM?B?;> HIOH;H> G; CHPL<L?ACIHMIMBI®ICH; <F? ?@IL? LM ?HNCHBR
G;H 7RIL G?HN; @H>CHAENB?AL>NI L?F;NCRF; ONIPBI Q?PL Q? @CLIMMN ?HN
NBR MR NB@FFRI?HN2M QBC=B?FINIJLIPC>MIG?-HN?R®I INBTHN?2JL
N;@H | @B ??RILG?HN; E2PMOFNM

FILLER SENTENCES WITH PHRASE STRUCTURE VIOLATIONS: P . 1B?OHAGG; NCE;
GELMRAN22MOQCB JL 2JIM CNCIEHIF,=?| @IMNJIMCNGEHVINB I, LEf < 7?2FGEN?>
; IM@PAIGA"/- CHAGILCMIENINBAL;GG;NCE=IHNIEMQCNBIMNJMCNCIHM
eB?JLENIf ; 1BCW@@®; MQC>PS>CMNLC<ONMMIBRE;FJ #CAOL? 1B?
@BF ,3 CHB?cC GMFNPI=3;HA?QCNB-INQPIN S CAE?=NL I>RBI Q7>
G;H?@@N@ALGG;NCsFCNB?1;<F? @IL MOGE.S@NB?>», 3 LMOFNMHNB?
>/ KEONCRAH; BMCNB2?2Q; MA; CH MCAHGE@GCH@EN @AL;GG;NC=;FCNIS
; MCRERHNEINZ?, =NCIKALGG; NCECNB;NZECNE> ;HN?L CNSQBCHYB 22F;N&?
>@@P2 CH GIFCNOX@NB ;NI MECPCBEE. ?2MJIHMM OHAL ;GG;NCPHAL ;G
G;NC=EMRN2=RQ;M=IHMNNP?L F;N7E ?FZNL I} CIQ;MF,LA?LP?LNB%;=ENB;H
IP?L NBRIHNAB?B?:> :NG?>CF?F?=NLIW#CA

c MS POST-ONSET OF ‘*NI| NB? J;lfEs. eNB? J,LE NI

FULL ANALYSIS AL;GG;NC=;FCNS F
DISTRIBUTIONAL ANALYSIS ALIGGNC=FCNS r P
AL;GG;NC=;FGNEN?L;FCNEN?LCILCNS P

TaBLE #CFFRIPHN?HEBNEMQCNBIOBL ; MRINL O=ROLRNCIHM

FILLER SENTENCES WITH SEMANTIC INCONGRUITY: + . 1B? M?G;HNEESCH=IH
ALOIO@EA_MRAN?H="MA e& HIBGILHCHA?IJF? ;N?; <lIEf < 72FC=CNM?A;
NCP? AICHA- CHIGILCMIMNINBZIHALOIGNHNLIFRMA ‘&dNB®ILHCHA?JF?
N; G?,F ;.  MM?2EHCAOL?1B? @ORF,3 CHNB? c GMF,N?HASHA?
QU8B ; FINQHS MR?F=NEPMMBIQ>; G;CH?@@3@=IHALOCHS; MCAHCQ@CHENM
=NCH | @=IHAOCGNH> ?2FZNLI}M? 1;<F? @I MOGG;8I@NB*,3 L?MOFNM
& HB?>MISkORCF ;H;FMICMB?LQ;M;A;CH G;CH?@@Y @I HALOCNMCAHC@C=;HN
CHN=KIHI@=HADCNSI> F;NR2;FCNSOM ?2x<S FLA?>@EMH="MCHGIFCNO>Z?
NQ?H=IHAOIONH> CH=IHAL OINDRN ?HNPNG?>CFNBH ; NFN2LF?F?=NL 1 >72Mi>;H
CHN=KIH @ HALOCNKS ; HN?L CILEQER 2><SF,LA?>C@@PNCHGIFCNO*P?L
NBP==0CN-;H> RGJIL | J;LCNFLACIHMNGNBM:#J NB;HP?L JL QL IHNHE> @IHN;F
L?AEIM#CA &;>>CNCIHH PCMECHM IXEIHNB2C@@2="FI I E?> M FCABNIES?L
IP?LNB?LCABNBH I P?L NBF?@MCHENBB?,> ;H>NB@GILMMOQAMEIH@G?> <S
; HEIN?NCIHGH HALOCME-BTGCMIR? ,P?L; FENBCRUMIJIIHVER,> NBE;N?H=6IL
JBIHAS ;H>M#F >CMIMONQISICEI @H + @an

JLI="MMCHA CC@?7NOLAMM?2MMEP2 HIOHM)CNBC@@?LLHBG;NC=E®OH=NCGDHNB %;CH;H>
L?F;NCBF;,OM;PM> CP NQIM?G;HNC=;ERB?2L M CBEXG; H>CM=IOLM@?L ?HNBVIQ?L ?GIL?2IP?L P <;F
;H=?>@ILJF;OM C<CBENE CIIHIL GCHMNO$> PCL?@7LLI#<SM?G;HNC=;ERE;N2==0J;NCIH]RCNF?M
? A conductor PMvocalist 1,E?H NIAPNBAB?2MPHMC>7L ;NTIAHA?L 72RI?L CG?HNVPHN H=T@@C=0FN
NBIOAB?LN; CHABNCGIMMC<RPI =M MH> NI L ?G?G<?L@I LJOLJIM 2M@;HM Q?L CHAL CHN?L GCNN?HN
=IGIL?B?HMCKO?MNCHHM ?=NFS
IFIL PLMCIH@#CAMc H> ¢ =H<?;==?MM2NBNNJ GOM?DBO ?>0 DIOLH;FM F,HAO;A?P
EQIH BNGF


http://muse.jhu.edu/journals/language/v089/89.3.kwon01.html
http://muse.jhu.edu/journals/language/v089/89.3.kwon01.html

)+$2 8" 3,)2*" +2+ "

RLPf

RDFr

RLFr

LDCe MiCe RDCe

RLTe
LDPa

RDPa

LMOc

RLOc

MiOc _
2 uv
0 500 1000 ms

‘MiPa

w
4.0

(NS N O [N T T N SN N S
0o 500 1000 ms 0

FIGURE $L;H>;P?L;A?-  Q;P?@ILGRIHL?MJIHNWPAL ;GG;NC=&NB? JLE NIMIFGCH? ;H>
OHAL;GG;NC=RNI NB? J;,LEEINNBCHRygdBL ;M 2M; FAINQ?HNS MERNL M CN2MSL ;H>; P?L;A?
"I- Q;P?@ILGKIIAL;GG;NC=& ;H>OHAL;GG;NCgggdBL;MMNBE?>C;H,LC?N;FF?=NL|>?
NB2F?=NLIXHNB2INNMKO;ICH 1JIAL;IBC=M=;FCMIPIFN;&3 |@G\NB&?H >C@@?L?H="?
OHAL;GG;NC=;AL;GG;NC=#fH>CNCIHM c GM

c Ms POST-ONSET OF ‘ ;N?; <IIEf vs. eN? G?,H

FULL ANALYSIS =IHALOCNS £ P
=IHALOGNE=NLI>M F »
=IHALOCNS F P

DISTRIBUTIONAL ANALYSIS =! HALOO'\BN?I_’FCNS £ p
=IHALOGNSIN?LCILCNS F )
=IHALOGNB?GCMIB?L? F )

TaBLe  #CFFRAPHN?HEXBNBVIQCNBI ONPG; HNEFHA L OGPCSF;NCIHM



SUBJECT/OBJECT PROCESSING ASYMMETRIES IN KOREAN RELATIVE CLAUSES

MiPf

RLOc

MiOc =
2w

[¢] 500 ms

o 500 ms

FIGURE $L;H>;P?L;A?Y- Q;P?@ILGRIHL M IHNNP=IHAL Ol OMeal-1cc ate N7 G?;Ff MIFGSCH?
— ;H>CH=IHALOI®@dk-4cc ate N7 <IIEf >INNZBCHRgyl HN2H2R-CHANIFANQ?HNS NMERNL [>?
MCN?MBL;H>;P?L;A?' /- Q;P?@ILGI®IEIHALOIOY ;H>CH=IHALOIgidgH>CHANNBR CABN
G?>C;E?HNLF?>=NLI>RB2F?=NL XHNB2INNMKO;ICH UJIAL;IBC=M=;FCMIPIFN;A?

G;J |@\NB®&?H >C@@7L BH2IHALOIOMHAL OIGNH>CNCIHM ¢ GM

FILLER SENTENCES WITH SCRAMBLING: LAN. O=L;:G<F?>MRANZ=M < 72FC=CNE?
HA;NECBILZENCPNIM ?NRI=RICH; HIHCGE QIL> IL>2. ; MN;LNGBIARCG;N?FS
GMIIMNGIGOFAMM TEN BRI O<DNedL CHEIFNom” CH<  ; H>=IHNCHOCHMNB?
HRNQIL>evVi=Blll6eNn’ ,H PCMBZHMIRH NBENA;ICRS;JJ? ;L?>NIB;P?; MSG
GNLCE ;HNRLCILG;RCGOG#CAOL? 0CH=®? B;> JL?>C=N™B;NNBCHHCJIOF;,NCIH

#IL NBGMGJLCMIHQ? OM ?HI GCH;NCPM CH-C@@?IVPPHIN 2HIHVI CNCII@VFFI QCRZHI - (FO?H
>?L L;NBNB;HNB®™M;G?+- CHHIGCH;NCPM;==OM;NGE®?IL NIJC= G;LE>CHNBM;G?M ?HN?H="?
JMCNCI&IFFIQCEHACQ;L 2N F O0CH=RIBRQIG?NBI>Ma=IGJ;LCMIB;P? SC?F>?2K OCP,F?HN
MOFRNMMMNO>@®RP> HINK?FC?PRB;NBCC@@2L BMRHS=IHMKO?H="?
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QIOF2CEN) + 2@@NQ? @CIBANVI Ot NB2L M HMIINB® O<DXH OHILCHEIF
NoM’ CH EFNPH=SQCH>IQ@ ¢ GM1B?2Q:M; MCABE@R.CH?@@MaV=IG
<FBACINB?@FFH;FSMOM?1; <P @ ; MOGG,LEGNB? , 3 L2MOFNBCK;M:FMI
NB2M?E NB2>GINL C<ONGHHSM CIQBEB :>>CBlIlH:FF§2P? F2>; H BINENCIH@
MEG<FCHAH>EN?L ;FEN OM 2:SFLALC@@PENPL G2>C;INB; HP?L F;NZE 772
NI>?M:MQ?FE:M; G; LACHFHN2NCIHEM =G<FCH/B2GCM JBAEN 2L ;FCNS :HN?
LCICNSBCMIOLQ;S CHNENCIHII? ; LN B;P?<72H=:0M 2SNB®; M\ B;NBRI?A }CP?
L2M I HMZ;MF; LA 2MIRL : HN2CI PF2=NL | >P@NBE2@P>C;ELL S #CA

42 HREGZMOLMNBRMIHMH FNR=SQCH>IQ@ ¢ GMJIMN MNCGOFOM
IHMRI@B?MO<DMMHeILCH=G¥om’: CHNBAQIL>M ¢ GMIMN MNCGOFOM
IHMRI@NBBIFQCHAIL> eMBIIFGEN’ ( < <ONDCNBIQI%; MREHCHIB L 2Q; M
- A:El; G;CH?2@a@N @V=G<FEACHINB NBRORFFSM AN NB2CMNLC<ONCHSF
MCM/Q?F; M NBR Q:S CHN2NCIHEM=G<FCHB?GCMJBZLH> F;N7EGIS=;OM?
<SNBFLAR>@REMH=1P?L LCABP>CF;H> F;N7L;fH> RP@S?>C; FF2NI>?MNB:
|P?L P@FENPLF 2F2=NL IMHCA |

% Q?P?L QB2HQ? L <M?FCHIB?- MNINBMAH>QI 1> eM=BIIEEN’, NBR?A
- NCPA@EN- O : 137:L2> CHI NENB @ORA>NB? >CMEONCI H I FSMCA? NB2@ILS?
=C>3 NIM? C@IQ;MJIMM C<RINLRNBM2A;:NCPCHSM JHM RN M NQIQIL>MM
MONIK® G H;NOL;MQ? B;> CH&N; HEG;N?> ;H>G2MD> Q@G ¢ GM
JMNVBOPNHM 2EeIL CH=EJom’ 1BCM?MOFIgP MEHC@CS NP @@ EMNINB
NB®FF+, 3 :H>NB2CMMONCIEHEFSM CIB?>®NL CHORE!;FSMGRM ISCF>2>
. G; LAGFCHN;=NIB | @ME; G<FCHAI>EN?LEENSO?NI; FLAZC@@BPEX<NQ?H
= H>CN@VIP?L G2>C;IBHIP?LFNR; AL 2AEM @NBM=;FJH>; G;LACHEHNANCIH
| @MEG<FCHAB?2GCMJIB? ;H> F;NRFGN1BCND; M;A;CHFCE?RSOM®<S NBFLAZL
>C@MH=2 |P2L LEBKE?>C:E H>FN?LE: H> F2@B8>C: PF2=NL |>MB; HP2L F2@N2E
FENI>MHQ |

c MS POST-ONSET OF ‘JLCH=CXem’

FULL ANALYSIS M=L;G<FCHA F P
M=L;G<FCHA F P

DISTRIBUTIONAL ANALYSIS M=L;G<FAMHKN?L;FCNS F P
ML ;G<FCHYB?GCMJIBAEN?L ;FENEIN?L CILCNS p

c MS POST-ONSET OF ‘JLCH=CXom’ QCNBIQIY4<;M 2FCHSHNB P ?RIIL >

FULL ANALYSIS M=L;G<FCHA F )4
DISTRIBUTIONAL ANALYSIS M=L;G<FCHA £ p
M=L;G<FaHB?GCMJIB?h F;N?L;FCNS F p
c MS POST-ONSET OF ‘JLCH=CXom’ QCNB?<;M ?FCHEHWB P ?RIQIL>
FULL ANALYSIS M=L;G<FCHA F HM
DISTRIBUTIONAL ANALYSIS M=L;G<FCHA F HM
c MS POST-ONSET OF eJL CH=CJbm’
FULL ANALYSIS M=L;G<FCHA F P
M=L;G<FCHA F P
DISTRIBUTIONAL ANALYSIS M=L;G<FAMHKN?L;FCNS F P
ML ;G<FCHYB?GCMJIB?h F;N?L;FCNS F p

TaBLE #CFFRI?PHN?HEONBVIQCNBION-L;G<FCHA

1B ?Q?? MIGQB;NMOLOM CHAIFMO<KO?HN-  >C@@7RRH2?CNB?L NiH
MEN + HIL; FNRIMCNAPRIIHM?NINB®IL>MCGG?>QNRPSIL 2=?>CHAayngsa-
ey @PHNNIT IL @IFQCHAchotayhay-ss-ta 6CHPCMN? pEcL’, NB; SMNBM ?HN?HEHD
G; CHFOMP?2< NB?JOLJLN?;J IMNHCHVE; GFZ2MRAN?HN? <
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LLTe

2

o 500 1000 ms

Canonical word order —
Scrambledword order ----

FIGURE $L;H>;P?L;A?Y-  Q;P?@ILGIBH. 2MIHNN2=;HIHC=;MMIFCBCH?- ;H>M=L;G<F?>INN?>
FCHRyo®RIL>IL>LM PHN?H5IMBMIGCH;NCP? G;LER> ;FRNQ?HNS MERNL I CN?M$L ;H>;P2L;A?
"I- Q;PP@ILGI®II=;HIHC=  ;H>M=L;G<F?gggdIL>IL>?L MWNNBF?@P>C;RaL IHNFF?=NLI>RB?
PF?=NLIXCHNB2INN MK O;ICH UJIAL;IBC=M=;FCMIPIFN;&3 |@\BB?H >C@@?L7NeR CH=CJ;F
NoMmf M=L;G<F2=;HIHC=,QIL>IL>?.=IH>CNCIHM c GM | 1UJAL;IBC=M=;FCMIPIFN;63 |@
NB&G?H >C@@?LMNeM=BIIBEN’ M=L;G<F2%=;HIHC=,QIL>IL>?=IH>CNCIHM
c GMIIMN MNCGOROMEEIL CH=C¥}b™m’

ERP RESULTS FOR SR AND OR SENTENCES. M ; HCFFOMNIH@NB?PP?L;FEB;NN?LH
#CAOLMBIQNB?/- L?MIHMZC=CNRFRN?ZE ?FZNLIN<S,/M PMO/M CH
NBM?HNZ CHEE L?F;NCRF; OM??A CIHANB RMNCGOEONR C; FI@H=FO>04BB ?,>
HIOHNBEMIQIL> |@NB7P?L;A? 3CMOEHMIRCIM OAA?MBIMN/M 2FCEN2AL?7;N?L
H?A;NECBINBA O/ M;NNQIM?HNZH#EM CNCI B M 23> ;H> NBCIQHL>M @NBIL?
HIGCH;E FNE? =FOM?eJO<FCMB?2L MERH M?2; <F? ;H>;A;CHNW?B?>
HIOHeMA;NILs'+ f "; =B1@B?M ?2@@NKMCM =02 NCEHDB; N@I FFIQM CHA
"I - IPMJIHMPMNCH?4P?LNB?HNCB?;>
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Left lateral frontal

N T T T T

newspaper- publisher- secretly politically exploit- senator-
GEN ACC/NOM ADN GEN
2 uv
0 500 1000 1500 2000 2500 3000 ms

Ficure  $L;H>;P?L;A?'/- Q;P?@ILGKRIHL?MJIHNWP+-  Acc/Nom CHIO<D2eID<FCMB@c M?=L?NFS
JIFCNC=;PRIFICNDN M?H;NIkieN’ MIFGCH?2 ;H>I<D?=N?F;NCPR; OM BIO<FCMB@M M 2=L2NFS
JIFCNC=;PRIFICNDN M?H;NIken" >INNZBCHIYgNNBE?@NN 2L @L I HNKPFR=NL1>?

RELATIVE CLAUSE REGION PRIOR TO THE RELATIVE CLAUSE VERB. /7= ;FINB®NLO=NOL?
I@B?LFN2=FOM?1, <F? 4 Q; M FQSM; HIOHCHA2HCNCEM MM I=C;NQENB
4  QBEB;JJ?,L?> CHNBHMIGEH;NCREMB?L?F;NCRF;OMR;J Q;MNB?P<D?=N /

; H>EINB?,==OM@R?C@BR E NCRF,OMA;J Q;MNBRO<DN 3CMOEHM J?=NIGH
NB?/ -MEGHL?MIHNMNINBZ JMCNCIM? L<F? LP?F?>; FLA?LI;> @LIHN;F
HA;NCPSNINB?, / eJO<FCNIB@M’, NB;HNINB®/ =IH>NCIHIJO<FCMBac’,

J; IN@H_B;NF;,N?IE?FZNLIX 1BGr@@H HNGO?NBL | OABIOBPL MIHM<I
4  eMRANFSIMMBIQHKCHICAOL?

U =LLI<IEN?J); L?HR LFS@@NM CA G?, HPIFN;AG?;MOL WQPLN;E?HCH
NB?# c GM ;H>- c GM F;N?FHsQCH>IQMB?M %&?;MOL PL?
MO<B2 Nl <INB @FFH>>CMNL C<ONGHETEOM+3M  M?2A<F? @IL MOGG;LS
IGNB? +, 3 L?MOFNMNB?H; FSMGBNB? c GMCHN?LRB?LQ;MHI MCAHC@C
=HN?@@NPCBPLCHNB@OHA; FSM CNFNCRPF,OMeSIh . 2F2NLI>?NM. CHNB2CM
NC<@NHF; H; ML FNCPZF,0MRSI*h BTGCMJIB?h F;N?L;FGNSIN?LCIL CHSNB
L2A;L>N ;JJL ?HN ?2@@9INCHNB? ¢ GMCHN?AEXS 4 HNIMNNB2LQ;M;

M CABCHNG ; CH?@?=NL F;NCPZF,0M NSI?CHINBNB @FEFH>NB2CMNL C<ONCIH;F
s H;BM?NCHE=;M&NB;NB7 =H>CNCH7A;HNI?FC=CNF3H?A;NCPORE GO=B @
NB®:F]

0/M ;H> /M >CHIN-CQ@TCAHC@CNHNRSHHSI@NBRICGRCH>IQMR ¢ = GMF
HM c GMF HM ¢ GMF HM c GMF HM
IL ¢ GMF HM



SUBJECT/OBJECT PROCESSING ASYMMETRIES IN KOREAN RELATIVE CLAUSES

Cc

MS POST-ONSET OF 4  eJO<FCMB®@c/Nnom’

FULL ANALYSIS /| NSJ? F HM
c MS POST-ONSET OF 4  eJO<FCMB®@c/Nom’
FULL ANALYSIS /' NSJ? F P
DISTRIBUTIONAL ANALYSIS |/ NSJ? F P
c MS POST-ONSET OF 4  eJO<FCMB®@c/Nnom’
FULL ANALYSIS /| NSJ? F HM
DISTRIBUTIONAL ANALYSIS /| NSJ? F HM
[« MS POST-ONSET OF 4  €JO<FCMB®@c/NoMm’
FULL ANALYSIS /| NSJ? F HM
DISTRIBUTIONAL ANALYSIS /| NSJ? F HM
c MS POST-ONSET OF 4  €JO<FCMB®@c/Nom’
FULL ANALYSIS [/ NSJh ?F?=NLIN? F P
DISTRIBUTIONAL ANALYSIS /| NSJh ;HN?LCILCNS P
LEFT LATERAL FRONTAL ELECTRODE [/ NSJ? F )4
RIGHT LATERAL FRONTAL ELECTRODE /|  NSJ? F P
TaBLE O/ PM,/ ?RI?L CG?HNYPHN?H=2RF; NCER; OM2?A CIBLCIININBR 2F;NCPR; OMP2L <

1 KO;HD&FNR?@?=ND? @M &7, MOL RBEZPM I HMA?; =BQIL>MJ L ;N?FSMQ?
B;>>IH?CHNBM=L;G<FCHBAJLCMIHFNBIOAR? B;> ;=N(FF&IN’RI?N2 ; MOM
N;8?7>HA; )CPSICHM IHMRINB R E NCRF, OMZA CIH@ OL?RI?L CG?HNWHN?H="M
_ Q?B;>;F1Q?>@ CN; FIACEJIMMC<CFCN8? NB2@ILG?MOL=7?,=BI@
NBRDI QIL>MeJO<FCMB?: M7=t NBN JJ?7; L?> NIZFCENHRTL HA;NRCNGHNB?
L?ACP2ZFOMRACIHICA @IMN;HEP) + 7@@WNH FNASQCH>IQ@ ¢
GMH> ¢ GMIMN MNCGOHOMI@eJO<REBE?+, * f L2WP=NP?FS C ?QCBION
L2<;KFCHCHNNBM ?=IH®IL> eM?=NFSf %I Q?P?L H?CNBI7aNB?MZ?;M OLG?HNM
JLI>02> M CABCHN@@?ENRDIBENB@FA. NB2CMNL C<ONE]FSWC

4? BAP?@IRAH>0=N?7H ; H;FSMCM NCGQCH>IQ@ ¢ GMIMN MNCGOFOM
[HM?2N@=JO<RAEZB ?Nom/acct CHL>?LNI?H=IGJMMINBQIL>MJICGOFN;H?I ONAFS
MOHEBNBPIA; ICRCSCHNBND; S SCP>2 ; MCAHGECHN2NCIHAL ?F;NCEPOMR SJI?
;H>2F2NI>? GINB@OFEFSM @GN, =IL M JIH>CHBAN 2N CIHAL?F; N2 =F, OMN¥SJ?
;H>; HNAL GIECHNB2CM NL C<ONEIFSM ABICIQ; M>ONIGIL ? JLIHIOHZ> HA;NCP
CNEH?MJIHMR /M | PPLENL;F@IHN;EACIHMONBM=J #CA ON;NCNINC=
;H; FSMvI @B ?M CRINl CEICPC>B?F2NL I >WH=FC>CH\ B 2CNME8<ONCIHHEFSM C™M
P?,F?> M CABCHNG; CH?@@MaL FNCRF, OMNIST2NF2@&- N F@L IHNES LCABRIN
2L, F@IHN ?P=NI>?M ;FANB?IEM #CA

,P? LF- NBY 2@?=KIM>C=NIB;N/M 2FC=CN&tt. ? ; HN2CIH?A;NCPCIBS9/M CH
NBR?MCP2ZFOMIZ?PACIH MCABE®G; CH@@NCHNB? NCGQCH>IQ@CH>C=;N?>
NB;NBCGWVA ;) CACSCH. 2MIHNN? /M- N?H>NITHMR?ZLFSU  GM MCAHC@CH;HN
N?NEVCHB?FIHAPNCGQCH>IQ@ c GMCH>0s2 NB;NBHM?A;NCPERS
=G ?GIL? @HN;FS>SCMIXMIONT;N7CHNB2J1=B

RELATIVE CLAUSE VERB AND HEAD NOUN REGION. 3CMO;EHM J?=NCGBNBD);P?
@ILBMOAAKECESQC>?M J>?H?A;NCPQREM I HMIRINBB?;,> HIOH@NB7Y
AH>CNC AGJL 2> NINBB?> HHOH@NB®/ =IH>CNCIH ;H>;NMIG? 2MJ?
=CHS ICABNMMNAT. ?F?=NL I¥FMMHMCMNP?ANCPCBIEE"M JHMIRINB2. ENCP?
FOMPL<I@B?,/ =IH>CNCMQ?FF#CAOL? 1l 94GJ, LMB?MEM OMAC ?NE

0/M ;H> /M >CHINC@Q@PCAHC@QCHNUNFSP- CGG?>C;N?8S>=?>CHWB? P?L<CHHSI@NB?
NCGRCH>IQM@ ¢ GMF HM ¢ GMF HM ¢ GMF
HM ¢ GMF HMIL ¢ GMF HM
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o 500 1000 ms

FIGURE  $L;H>P?L;A?'/- Q;P2@ILGIIHL 2MJIHNAP+-  acc/Nom CHVO<D2a)D<FCM B2k
M2=L2NRSIFGSCH? ;H>I<D?=N?F;NCER;OM WIO<FCM Beim M ?=L 2NESNNZCHRygoN; FF
NQ?HNS MERNLI>BCNVEL H>P?L;A?'/- Q:P?@ILGIOM — ;H>/M gggghNNB?
F2@\N7L @LIHNFR=NLI>RBPF2=NLEHNB2INNMKOICH  UJAL;JBCM=;FJ
CMIPIFN;G2 |@NBB?2H >C@@2L M= 0/ =IH>CNCIHMc  GM

NINBIM?2@2 ?HI ;H>$ ;LHM? ;H ;H; FSM QYIM@CLNH-O=N?H NB?/-M NI
NBR?ENCPZFOM P2L < H>NBB?,>HIOHIMCNCIMMR B2 ;A;CHCH NCCRCH>IQ@

c GMJIMNVINCGORWR @N B R?ENCP2F,OMP?L <€ RJIFICADNT M 7?2 <F?
@ ; MOG; LS @\NB*,3 LMOFNMNB?L? Q; M; MCABE®RS; CH?@@R @L ?F;NCP?
=F,OM®BJ? CHINBNB @O, FSM iV NB2CM NL C<GNCHEM QB 2L Q21?2 HI INB?L
M CABCHN@?=NF-"M

4 BCHYB? Q;MEA?HR;FGIL? H?A;NCBG!INB®?F,NCRF, OM?2< ;H>B?,> HIOH
JMCNHIGHB?, / =IH>CNCINNB2?B;><??HCI2?H| ;H>$;LHMSIM MNO*@
' SH?MA2ENP? =FOM?MNB?/-  L?MJIHMRVNB?MPQI M ?HNZH#M CNCIMEI >
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c MS POST-ONSET OF ‘?RJFICNDN’
FULL ANALYSIS /I NSJ? F p
DISTRIBUTIONAL ANALYSIS /' NSJ? F p

c MS POST-ONSET OF €?RJFICADN’
DISTRIBUTIONAL ANALYSIS /' NSJ? F p
LEFT ANTERIOR REGION / NSJ? F p
LEFT POSTERIOR REGION /| NSJ? F HM
RIGHT ANTERIOR REGION /| NSJ? F HM
RIGHT POSTERIOR REGION /| NSJ? F HM

c MS POST-ONSET OF €?RJFICADN’
FULL ANALYSIS /| NSJ? F P
DISTRIBUTIONAL ANALYSIS /I NSJI? F p

/| NSIh B?GCMIBATF;,NAL;FCNF P

h ;HN?LCILCNS
c MS POST-ONSET OF éM ?H;NIEN" (L?<;M?2FCH?>
FULL ANALYSIS /| NSJ? F HM
DISTRIBUTIONAL ANALYSIS /| NSJ? F HM
LEFT ANTERIOR QUADRANT | NSJ? F p
C  MS POST-ONSET OF ‘M?H;NkieN’ (BCABMMOCFN?>MHAOCNBIQNM 2FCHCHA

FULL ANALYSIS /' NSJ? F P
DISTRIBUTIONAL ANALYSIS /| NSJ? F )4

TaBLe 0/ PM,/ 7?RJI?LCG?HNVPHN?H=2RF;NCPR,OMP2L<H>B?;>HIOH

>@@PNCUEONIEMM OARMNCNB; NBS Q7L HIHC>?HNCM HIN?IL PCOMF8IB?
H?A;NFCBINl NB?L ?ANCP2FOMP2A<; JJ7L 2> NIB;P?; LCABINVIN?LGERCGOG #CA
QBCHANBHM7?A;NCPCNSBB 7> HIOHQ; MQGHS >CMNL C<BR?NBM=;FJH>

GIL?JLIHIOH2> ;N@HEN;MCNEZA | *IL APL IP?LF?@QLIHN; ACIM @NB?
M=F B?L’MIHMIINBR FNCRF,OMPL<CHNB? =IH>CNGD:MCH2;=0iM CNCEH
JFLOISFAM  H>

1BONM 2JL ;N'M NGV NCEHFFSMQ?L? OH>MNE?HI @NB2MIQI; JJ;L 2HNFBI2JL ;N ?
?@@9MH FNRP=QCH>IQ@ ¢ GMIMNVNCGORIMNPNANB 2. ?F;NCE?OM ?
P?L<MB?? Q; MHI MCABE@P@E@TH\B O, FSMCNIN G; LACHEFCH?@@NY @
L ?MCP2ZF,0MRSIZTCHN B 2CMIMIONCI HHFFSM AR@2ZN CHIR?L ; FRL N ?IH?A;NCPGNS
NBR?RCPZFOMP2L<CHNB? / NBHCHNB®/ = H>GICIHICA %I Q?P?L KO;>
L;HNH; FSWICHNBM; G?F;N2HS-QCH>IQL P?; F? ; G; LACHG; CH@@N @L ?F;NCP?
=FOM'NSI1P?LNB?F?@NNRCIL?ACIHQB?L NBR MJIHM3Z;M; =NO;FigBL ? IMCNCP?
NINB?LFNE=FOMP?L<CHNB7 NB;KCHNB®/ =H>CNCIHBL Q7L 7HI MCABE®
?2@E@NNP?LINB?LL ?ACIHIANB®FJ

&H FENR=QCH>IQ @ ¢ GMJIMNVINCGORDWIPNGN B 22F; NCRF, OMPP2L <
e?RIFINADN” C? ¢ GMIMN MNCGIDROMENBB?;>HIHeM ?H;Niken” QCNB
ION2<;MEZECHAB ?I? Q71?2 M CAHERG-CH@E@NMAL ?F; N CBE; OMYSITHINBNB?
@GH>>CME&ONCIHF;FSM2WMQ?FEM; G; LACRCHN2INCIHAL ?F; NCPR; OMNSI?
BZGG1IBR? E RLFCISH>; HRLCIL CBI$IB2CMNL C<ONCIFSM AR CIG; LACHBIOL
Q;S CHN=NE Q;M=;0M ?<SMNLIHAG@@INNFNNZE;H>L CAB®C;PF?NI>"M
IP?L; HNZIL?AGIMM?#CA |, NB2?@@aNN?L? HIHM CABE®;FFM

4B? H"/ -MQ?L? L?<;M?FCHRNBPHMN @NBB?;> HIOHeM ?HNlILGeN’) JIMQNH
#@OR BIQ?P?L NB2Q?LMOLCMCHAIRSCA BE@P@E@INAL ?F;NCERPOMR SJ?
CH FENHSQCH>IJd@ ¢ GM ?CNBZH\B @O, FSMAOMCHNB2CMNLC<ONCIH;F
; H;BMILB2L? Q;M BIQ?P?L ; MCAHCE®REREN @ ;N CRF, OMNSITP?L NBE?@N
N?LCLACIH@NBKO;>HNH; FSMCM>HI M CAHG@C@@PTHNB K O;>L ;HNIHF
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FIGURE $L;H>;P?2L;A?-  Q;P?@IL GKZHL?M JIHNN?N B2 ?F;NCBRE; OMP?L<H>B?;> HIOHIIMCNCIHM
€?RIFICADbN M?H;NKEN |@@C=? NOFM O<D2WNFCSCH?- ;H> [<D?=N?F;NCBZ;OM 2MNN2FCHiggg\
JFANQ?HNS MERNLIMCN2VSBL;H>;P?L;A?'/- Q,P?@ILGID/ — ;H>,/ gggglH>CNCINMBE?@N
F;N?L;@L IHN?=NL I>RB2F?=NLIXZHNB2INN MK O;1.CH UJIAL;IBC=M=;FCMIPIFN;&2 1@\B?
G?H >C@@L2MNHPBL?F;NCRF,OMPL<,/ ¢ 0/ =IH>CNCIHM c GM ! 1UJAL;IBC=M=;F)
CMIPIFN;&3 1@NBB?H >C@@7L 2NNBB?,>HIOH,/ ¢ 0/ =IH>CNCIHM ¢ GM
JMN MNCGOROREN B R ?F;NCPR,OMP2L <

FM 4 ?BBBIMMICFNICR>;N;;N  %TQCNBIQW ?FCH@IAGIBR?ACHHCHA
| @NBRI?FPN="CHL >?LNI;PIC>NBCR;M ZBHCHIA <F?G, \NBB?,>HIOHIMCNCIBCM
JU=?>0L?A;CHC?F>?% CAHG@GXH?@@aN MaL 7F NCPE; OMISITHINENB @OFF

y H>>GIRE@Y; FH;FSMTH FENASQE>IQI@ ¢ GMIMN MNCGIPHIMGNB?
B?2> HIOH=IH@GCHAB\NBZ’MJHMY ,/M Q;MGIL?H?A;NCRB;HNB2 M J HNN?

0/ M1BL2Q?L7HI CHNZNCIHMNBF; ICP2=F,OM®SI?;FFFM
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FIGURE  $L;H>P?L;A?'/- Q;P?@ILGEH. 2MJIHNNINBB?>HIOH;H> @I FFIQCBA.>¢jel eM?H;NIL
GEN |@@C=? N@MO<DWNFASCH2. ;H>|<D?=N7F;NCER;OM 2MNN?FCHRggN; FINQZHNS MERNLI>?
MCNBECNB?<;M2FCHCHAL;H>;P?L:A?"- QP2@ILGMIID/ — ;H>/  ggggl H>CNCIFWMBTE?@N
F:N?L@LIHNFR=NLI>RB2F=NLIEHNB2INNMKO,ICH  UJIAL;JBC=M=;FCMIPIFN;62 1@B?
G?H>C@@?LNNBB?>HIOH/ c0/ =IH>CNCIHMc  GM

MAIN CLAUSE VERB REGION. 1B7L2Q; MHI 2@@N. N2 NIL ENCRF,OMRSITHNBCM
L?AE 0/ MH>/ M?LHINVICAHC@C=CMER®I G ?; =BINB?LCEHSNCERCH>IQ

3. DiscussioN. 1B? Al; FI@NBQWNOxXE MNI CHP?MNNGN | QB;N?RN?HNB2IAHC
NCRA?01FJIL ="M M H>TESCHAB JL | =?M M CKAI M NHI GCH.P; NCRF; ONVEH-H
AOA?MFE? "HAREB!ONB ; H>$7L G; H LM 2G<FRBIMOH>TEEHABIL ="M M CHA
JL?HIGE;A2ENCP2F,OM BB 7> @HEFHAGA?MFCER IL?;H 4?2 ;FMIQ;HN?NICH
PMBUNMB??2@%@N @, L ; G? NCP; L C;NCOHH HM CM NBRHI>H M NI H?2M ? ;H> (1
L?2H sM?G; LECHAJH? M2H>( IL?ZH ; H>LFNCP2F,OMG;LECHABCHM 7H>
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( IL?2H ;=UMNB?"; MM CHFHACAML ;>>L MMB?MKO?MNCIBIMFM IPR; GCH?>
NB3L1=?M M Che<; M FCH FCHA @3N QOF; NCI HN| G?FSM PHN 2HUANB ; IR IHN; CH?>
JBLM M REQL PCIF;NCIHM; HNCH HAOCNEI F; NCI Hivb eM E; G<F?$=IHMNG?HNM
NB?2; N; Q2L?H??>?><?250OM2ZNNB?PCE@ | @NBMNOA3 ?F?=NLIIBSMCIFIAC=;F
M2=BB;>JL?PCOMFS??H>IH?IH ( IL?;H 1B?MRBENSI?MaG; HCIOF,NCPHOACN 2>
MMN>L>- + yH>) + L2 MIHMRMI?>=NCPZEE-1GJ, LCMM =IHNLIF?H
NRA=MOQMIBAI M SEANN CBTH, NCIHM 7G; HBHPCI F,NCIHMMEG<F?> =IHMNGINO@ ?
QCNBHIHG;FOHM=BE<F? QIL>1L>?L 1B? L”MJIHMQ?L?M CGCNLIL?PCIOE E?
JLN2 2@-NMEHNB?CGILIBIFIASF;N?H=3>>CMIMNONCIBBCM OAA?MRINB ?/-
LPMIHMPFECH GINB?ILI="MMCOE L ?H MPHN?HHARH >C@Q@MEAG NBIMZ
MEP2 CHNBALEFHAQA?M

, PPLAF (IL?H LP2ENCP2FOMVPFC=CN/2> ?@@NKOCNITCGCRINBIMFGH ?><S
"HARCB?FNE’M(CHA (ON;M M CHHAFCMBMNBR ?F;NCER,OMRACIH/M
PGSR ; H?A;NRCJ NPINEQMIBH ; HRICILG;RCGOGQB?H=IGJL?> NIO/M M?2CM
OMM@H NNBB?>HIOHIMCNC(H. ?H, / MA;CHFC=CNH?A;NCBN7H
NE QCNB1 ;HRLE G;RCGOG; H?@aNVIGCF; NI ?K OCP;F?HINGJ;,LCMIHGBHHAFCM B
(CHA (ONM NL;HMQ?HN?@@¥H>" JH?M?LFNCP2RHI  $; LHM?S
MOMIMZH?A; NARSMNNCHAG NBIL?2>CHA P2<;H>=IHNCHORBAIOAB®@IF
FIQCHB?>HIOH S =IHNIMN IL?%H,/ M>CHINFC=CN IL P;,LCHNNB?L?;®
MRN2=2JMNEME@FI QCHNBB?2> HIOH; @CH>CIZ@@A@HNNB;Nar? HI ;H>
$;LHM?S 1IBOM2NM DAMOGG,CP>Ei1;<F?  CMCM=OlKAR QEIN?LGM
| @NB?@ANNM@G;DILNSIFIAG=@NOMNMCHFO>CHR? PMJMNHIGCH; ?F;NCP?
=F,OM?MI>GILIBIFIACFG; LECHAd JLNCHMNN?AC?M

3.1.EFFECTS WITHIN THE RELATIVE CLAUSE REGION PRIOR TO THE EMBEDDED VERB.
4CNBOB?L?MNE?=FOMR?ACIHM eJOFCMBOM’ PFED 7> MOMN;CHIN?
LCILH?ANRCNGI=1GJ;, LCMNMO/M eJO<FE&AAcc’ 1B?>CMIMNIONCIE@MR JI
NPINE 2@=2NVB;MP;LC2 ; =LIMMD>-AA FP@;HN?LCIE;RCGOG (FO?H>2  (ON;M

. < (FOM>?L *"HN?  #CZ=B2NF HIRAL N F MSGG?NLC=;F
"HNAL G;RGOG ( CHA (ON;M  27HI (FO?H>L  -BCFFCINIF
MFCABNEBRN2AFCT ;HN7LL =?HNE G;RCGOG* \FF2LNF 27Hl  (FO

?H>7L NBIOABB?3.? CHA H?LE<EN?AF ;H> C&N?L;FETOMO;FRENBF?®
1BOMCIM?GMNB; NB7THN?L CHA;NCR&FC=CN&,/M ; NNB®;CH,LAOG?HMENB?
L?ENCPZEOM?4  eJO<FCMB@M® M74;<F? B;MHIHM?RN?S; H>; M#FJ>CM
NC<@NH=1G J;NEFRQCNBB?HNZCIH?A ;RN Q2RI LN2 CHL PCIOMNO>ECWNQ?FF
; MQ@MIBNBHNZCILHA ; NCPCIRGENCH?M JIHMRI OLM =L ; G<FM ?HN PHAECA

% Q?P?L NBCN@NQCNBIB R F;NCRF; OM2ACIKCNOT TFCHRA M ?P?L [E?MIHM
#TMN M <?A;HQCNB ;JJL HNFHIH-HIHC=, M HN7ZHSHCNE; Facc QBCF?
, IM <?A;HQCNB- ~owm, ;H> NBQM?M ?HN?>M ?HN?HEFM 2GCHARSHIHCF

1B? IH? >C@@7L |Z2CA<M?LPQ;MNBTF,=EI@;HS ;JJ;L HNL?MJIHMRNB?A;J JIMCNCGH OL
M=L;G<FBCFRPRHN?H=2 CHIHNL;MN.2JLNNENL;HMCG?2HN 27HI (FO?H>72L H>-
2Q@@7=RMI (FO?H>72L %;ACQ;L;?N;F ?FC=CNZS QIL>MMOLLIOH>BHAJIMCNCIEM
S EHM?M=L;G<FM?HN?H=PM B;P? HI L ?;>S?RJIF;H;NCI@! INBCBIJ, L ?HN=L MM FCHA SCMH&C23;H:AE
NBTICG?

1BCI#;=H @~;N3IMCNCRCHISM I HNAIPNB® ?=IH2F?G?HNC ?NBB?,>HIOHI@ <;=EQ;L>A;J @CFF?L
>S?2UH>?H=EH JL?HIGCH;AL?H L7F;NCEF;,OM2HNL;MNWQ?FFQCNRIB2 2JLN?FNIMCNCPCNS
L?MIHMA NBM?=IH2F?G?HNC ? NBA;J CH @ILQ;L®CFF?L AZI?H>?H=CH; JFH?M? M=L;G<FCHA
=IHN?RNBPHI  (FO?H>7L %;ACQ;L?NF M L?2JLN?x<IP? CHH BIQ?P?L Q? I<KM?2LP?>
HI >C@@?LHCEMB?/-M  NINBRIL>MIL ?2=?>CHAayngsa-ey €2P?HN NIfL @I FFIQCH#A&otayhay-ss-ta
eCHPGM? pEcL” NBZA;JMCHOL(IL?ZH M=L;G<FM?HN?H=2
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RELATIVE CLAUSE REGION

4 4 4 4
o/ N MCHGQOHM; OS| M;=;HAIl JCGCFFQ?S =?HA=BC=?EOFI
H?QM J;J2AGEN JO<FCMB®c M?=L?NRS  JFCNC=;FFS
J MCHGQOHM; OS| M;=;HA T JCGCFFQ?S =?HA=BC=?EOFI
H?QM J,J2AGEN JO<FCMB@m M?=L?NRS  JFCNC=;FFS

RC region MOMN;CH®?LCH?A;NCPCNS

RC VERB MAIN CLAUSE REGION

o/ 4 : 4 4 4 4
CSIHAB;H | OSQIHOS  M;GQOMCF 7S EE;HAJB;SE; NOFC=BS?MMN;
RIFIGNEL | M?H;NKEN  |@@C=?NI A;HANOM :NN;=E?>

Head noun region NL;tMCPI-mLC}I?A;NCPCNS

0/ e$;HAMNN;=E?MBP@@CENB™M?H;NQBI M?=L ?N¥ASE;>P;HN; A ?@NB3O<FCM B@NBHH?QM J;,J2L
@IUIFCNCIBLIM?M

J e HAMNN;=E2NBP@@CENB ™ ?H;NIQRBI NBIO<FCM B@NB ™ ?QM J;J2IM ?=L 2NNASE,; >P;HN; A?@
@IUIFCNCI®BLIM?M

TaBLE 00GG;LSI@. ?MOFNM

QIL>IL>?LMNNEAQCNBBR O<D=NPCIOM-  ?RJ?LCG?HEMI?LG; H;H>"JH?M?
B;P? MBIQHNB\M =L ; G<FM ?HN 2 N;LNQEBABIH-HIHC=;IkD?=NM¥C=CN +
IL; QC>MIR > H?A;NCBCRHGJ;,LCMIHNIM ?HN2?NW NN CIQENS, HIHGE MO<D?=NM
[ \MA2N F **NTE??NF 0=BF?M MQESN F 22Hl  (FOH>7L
%,AQ;L; N F A4F@@N F :H>NBRM=IG<FCHAH>CNCIHOL@CEM ?H
N?H=2AAFCN2 NB?M2MORMNL ?, H #CA & HFCABENBCONBH?A;NOFECNIBI
;HRLCIG;RGOG HIPMHMNI/M  QCNBACHC- nom M2GMMOLJLCMCHA
,H? IMMCEBCNB; NNB?; HNZCI LH ?A ;NCPCNIEN 2SNB 2. ?ANCRF, OM??ACIHQ
IOL, / ?RILG?HNFM?HN2M CMNNLC<®INI; MNN?ACE I="MM CHRQI J?
=@NINB?Q; SCHQBC=BOL?RJL CGANQ; ML Ot ONQBC=B| H’N B ?F?MPFC=; N ?
JL?PCIONMM 2. B L2@L L ?NICHNB@CLINMNAL ; JBl @B CM ?=NCEHNB QI L >MC®BCM
;==ICHNI/H L 2=NGICH>O5 M BAN B R NNA C3L =?M M CHA@®; ML N2 NINBTH
N IHD CREDFBE MM =C;NOENR. |=?M M ONRA ;] @CFPAI?H>MH=SCHHI<D?ALFE
NCP2EOM ?0J?=CC%;FFEINNB;NB@MMNQ QIL>Mejel CHOL ?RIAG?HN; B/
M2APN=M Q?1?;FQ;SM+- GEN +- acc QBCHYB@MNQIQIL>MCHRIACG?HN;F
J  MPRN22M Q?L?, FQSM+- GEN +- NoM M?H  ;H>H $CP?HNBM;
NOU@& OL>7M CAB CKA?; HVNB\J; L NC=GINM; Q@I L \ERINZ=R1 @?7,=B 1 @\ B?MIN
N?LHMONP=F@IG ~ NB;NBGANOSHVIL O H=OLTHNFICNBIINB?2RJ?L CG?HN
CHQBCB J; LREJ;HNM;Q;HINB2@I L NSD AL ?F;NCPP@QBC=BIB @CLNIQIL >M
Q7L? FM|FQ; SMt- GEN +- Nowm. 1B?=IGJ,LCMIEIH>CNGIHNB;RJ?L CG?HMNH
MZN @@ NSGECG;B;CL MRANZ=RM=HN; CHCE¥ OH=4?<OMP?=F,OM INB;N-M |
<?A;HQCNB- GEN +- NoMm ;MNB?SFMHHN;CE2L1JJ?> I<D?=NLAOG?HNMBOM
IP?L;FFH?LFS H? NBCLEGNB® ?HN 74 NB;NLNC=C5i; @>OLCHRJI?LC
G?HNF MMM CIEIMN;CH?HI<D?NA ;J @CEMR O?H=IaM | G?ECH>QBC=BIL?IP?7L
; R, SM<?AHQCBH- GEN +- Nom M7??FMH A&NB2@_?; JJ?,LMNB;RBH?P?L
J LEGHNMMQ NBM?2KO?PI#- GEN +- NoM CHOL MNCGOBINPL C;FMB?B;>
2P2LL2MIHN ?RI=NNBNM O=BM ?HN2?2QIOF>=IHN;CHH I<D?=;J @CFEAI?H
>H=32MIP?> >|QHMNL ?;GINB ™M O<MQ?HE, CH=F,OMRIO<D¥4? <?FC?PRB;NB?
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HA; I CPSRFC=CNCHNBGMG J; LCM IBCBICIB 22F; N2 =F,OM2?A CIQ;M;H CH>?R®
NB@RI?ZNNCIH ME=7?; LFCMNOMB?P? >?2GIHMNL ;NPB; N\VIM I H;MNB XL ;CHB; M
L2, MIHN <7F@P? OMBFSSSPCLNOE@HNF?=;M G;LECHAB;NB?LCNH I<D?=N?
J?H>?HSI@HSNSINIILI=2MNB 2 2CMHA ;N2 PIFINA 2>?@F?=NCPH;NCRPHH>C
NEMNBN>I HIN=IHN;CMIO=B >?J?H>?4S (FO?H>2  *"HN? 27HI
( FOR>7L HAMIGMRAM NBOHCPHN-2 JL ?2>C=N;<CRGNBZHCNEM? G;LECHA
GILIBIFIASCHOL <;=EQ,L>A;J @FFMHN?MGE,S B;P? J2L@I&?> ; JLI="MMCHA
@H-HVET-; LNl NBN@, @CEEM @IQ; L>@CERR;J>?JH>?HS H;G?FSNIMCAH;F
NBILMRA=A@H I<D2N-?J?H>?HS
JMMEZLI<RPG @I INBCHM-IOHNaNB?HN?CIH?ANCPCDHE?M JIHNNPNBR 7F;

NE?=FOMP?ACIH@/ ?RIACGHN-MRARH=RICMB;NB?NBCLNS @ERA_ I ?HN?H="M

;@ IOLNBE @CRACFRPEIG<FZ M2MN="M < ; FMK?A;HQCNB- GEN +-
NoM ; H>IH?=HL?,MIHFSQIH>?LQBSE NBGYM NBRI=IG<FCHAH>CNCIPBC=B
?RBC<EN >@EMHNQIL>IL>2 C?+- GEN +- aAcc) QIOF>?FC=@BN?;N2AHN?LCIL
HA;KCPCICMIN?M?? . H>#CA  4? <FC?PRIB;NIBABJS ;A;CH<?>0O?NINB?
@NNBNNBMNOL 2@V B-MRAN?A=RK?=;G? ;JJ;L ?HN; =LMNNB2ZIOLM@NB?R
J?LG?HNEM?2MM QUCRANBME,GKFCHAIHNLIM?HN?H="M ;FQ;SM<?A;HQCNB
eNB\+- GEN +- Nom” LNB?INB;HQCNB?L?FSet- GEN +- Nowm’, ;MQ;MNB2;M7TH
I<D2NA;J @@L >?2I?H>?HEM |<D=N2F,ICPM & ;HS =;M?QICMF?L NB; M=G<F?>
MRN2=® QBC=B-Q; SVk?A;HOH;G<CAOMIFQCNB&- acc NB\+- GEN +- NoMm’,
FALFSVICAFP>NBIL2VA=1@ HI<KD2N@L A ;J >?I?H>?H=8)CNBI CHCRE Acc
CHOLMBOBNG;N?L (FMH> ;MM O=B-CNCZA ;N ?L; HN2CIH?A ;NCPGIBSH/ ?HN?H="M
QCNBHIHE;FQIL> IL>?. 1BCNHNCGBEZI HM CM QZENE. d. MOSCAWHBC=B==0
MNCR3; LE?A<>=N+- MB;P? <??HME; G<F?>CHAL IHE&HIGCH;NCBLE?>MO<D?=N
+-M <INBEG$?LG;H \MFALNF * NE??NF 0=BF?M ?QVBg-
yH>CH JHM?2 2H  ( FORI>2L %ACQ;L PNF AF@@NF

& MOGES (IL?H I<D?ALFNCPEF;OM RFC=CN <CF;N?L5sFHNCHOIOANZCIL
HA;NCPSNIGJL?> NIO/M L?G,LE;<BE MCCGH; NI ?@@NM 7 CHHAFCNIB>CH.?
MJIHM® M=G<F?> MRARH=RICH IL?;H FF NBEZM?HN?HYSI?MIHN;CHD2N>?
J?H>?HER <ONDBCFHAFCNKD ?AL ENR? - OM 2> ( IL2H M=IG<F?>M ?HN?H="M
SAHNCHDIQ;L>@E?1A ;J >?I?H>?HEM( IL?,H I<D?=NFENCP2VHN; GH=EQL>A;J
@RE>?I?H>?H=C?RIE>>CNCIHL ?;H I<D?AL FNCP2M>M=L ;G<FM?HNHETQ@?
CHNBCIM ?FN=? BCN¥;; M G; LECHAU J?L NC?2$H M JCNI@; FFl @NB?M\ OL @FEZP2F
>C@’H2MCH 2HNHNST?= M B, LECHAH> F,HAO; A@; @ FNBRLCHV ?2GMIL ?
MJIH=IHM@HNINII <D 2N>2J?H>?H=GP@QHSNSI?1BCKIJI?; LNNI<?; \NLC<ONNF?

&BNFMUIMMCHH¥B;NBP?A:NCPENBI +- GEN +- NoMm CHNBR?F;NCER;OMZ?ACIB;ML?F;N?>
NIJLI=?MM CHI@@C=BIRNSC;NIENB HIGCH;NCP? G;LE®> +IGCH;NCP? G,LE?M CH.JIHM? ;H>
(IL2H B;P?<?2HMBIQHII=;OMILI=2MMCHI@@C=@ANS ;  2MI?=C;FEBEF;OM2VHN;CHONA!
HIGCH;NCP? G;LE®M KIL?H (CG (QH ; “JHM? 6GMBCN;  *CSGINI ).
00<D?=N@NM?LPMM2HN?HNCIE=NPCHB:LN ~ );HA;=EZL  NB;N2JL?2M?Hk CH@ILG;NCHs
NBONPHNI<?>L102> CHILZH ;H>"3HM? CHIL?H I@MO<D2:NMLIN?> (CG 4B
MO<D?=MM==OLQCNB HIGCH;NCR2LEL QBC=BSIC=;FRSI=I>?M2Q CH@ILG,NCHIL?H BIC

NBGHS JLIP?NI<?GIL?>C@@THIUAN2M MICP?HNB;NB R 2G; CHCAN @NB M 2HN2HE?>C=;N?2M
IP?LNBMO<D?=@/?CHB;,LN  MO==2MNI@EMMAENBMO<D?=N JL2>CANRCIBIS L2MIH;<FS
LK OCNBMO<DRN? GIL ? >?2JFS?H=1>?>NB;HNB2LLAOG?HNM> NBGNVOF>F2> NI 2RNLQILECHA
G?GILS>?G;H>MCHM  +- oM @ILILI=2MM CHR@@CH@ENSIF?RM O<D>EMNHA FCMB?FFO?H> 2L

%IQ?P2L ;H ;==IOHN;M 2> H JLI=?MM CHIM NIVPF;N?NI M 2HN?H=? CHENECH; NCRM TG; L ECHA
>I2MHINPRIF;CIDBSNBALCMI "/~ 2@@2=INL 2MJI H>QMIM ?HN 2H=? CHANE;RIHC=GIL>IL>2LC ?;
MPHN?H=? CHENGE CH/M ;MQ;MNB2;MTH.?MJI HNNM OL@CFRPEL ;G<FM2HN?H=2 #CA
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NB2IGGIH QILEBAG?GILS>?G;H>M@IL=?MM CHARZNGHMH>MBTLMMI=C;N?>
A; M C M I?RIE? | @NB?INSI FIACER;LC;<f24? L?NOMNNB@ICHN?FIQ

3.2.EFFECTS AT THE EMBEDDED VERB AND THE HEAD NOUN REGION. ,/M FMI
ECI?>M CABCHRSARZ,N?IHA ;NCBIHHGJ, LCMMNO/M QB?HG?,MOG?HNM
Q7L NE?H;=UMNBR2FNCRPZFOMP?L<H>B?,> HHOHIIMCNCINM ?NB4B?H NB?
"/ - IPMIHNVNINB? L2F;NCRF;,OMP?2L<; H>NINBB?2> HIOHQ?L ?G?,MOL*?M ?J;
L; NS QCBCHBCMNQQ IL>; P?LA? NB;KMJOCNBION; M ECHCHIB ?@@WNOLHPON
NI<?MNHAR; NNBB?;> HIOHIMCNGIBNIHM C>2ESQ7,E?L;H> M ?F@ =IHIRIS
;NNB?L?FNCPZEOM PA< IMANHNB2Q; M G;LACHE,CH@@9@H?A;NCPCN#B?
>MMEONCR:H; FSM GNDNOCIOM IF8 ?@@19 @H?A ;NCPCHISB 2 CABIWINZCIK O;>
L;HNRB?2 CNIJ?,L?> G; RCGF #CAM ; H> QCNBG; LACF?@@®IMCNGEPCN
CHB? P@; HNZILK O;>|HNCHMN?1BCWI OAA?MNBNBB?;> HIOHJIMCNCQ:iIV
>L BEIANBPP?L; FFH?A ;NCEM JHMRNB?H>| GNB22F;NCRF,OM BN QB?HQ? L?
<;M?FC>; NNBB?,>HIOHIMCNCINM&CA NB?@@v?LMCMNESCHNBEM
N?LICKO>LHN H; FSMdD\NBI OABNBGNOF= MMIB;P? <?H ;H ;LNC@L @\ ?<;MZHCHA
AE?HNB?G; LA FFSV CAHGEE2Z@NN 2L J M CRCNSHNBIL CL?2JI=B CHL?MJIHN\?
NBR?FNE? =FOM P2A< M?2FMIH 1 4GJ HM;N@IINBCR? BCAR MNEEN?E?
IOL>; N;MMNHADL | NBZ?ACHHAKEN B M ?HN22QCNBI QN ?FEHCIBCNA ;CH.?
MOPR CH MCABGING,CH?@@I@A Z2;N2H?A;NCPEH. ?M JIHNN I <D ?=N7F;NCP™NV
NBB?,>HIOHIMA ,P? L;FE MNB@M JFHH?=IGJ,L CMIHN; M?HN?HHICNCIH
QB?2LQ?B;>JI?>EN?s )+ ?2@@% < ;H>@IOHMCAHC@ZRCHRH=IZACKEH @I OL
|@B?@PR;SMEQBC=B? G?, MOt CNQ? A H=FO>RB;NB?@@¥EEM FC;<F?

1B?ENPH-S ;H>>MMKEONCIENBC@@L 7= GJ;, NC<BEZNBBRIIHM C?HIS@NIN?
LT H?ANCOSRL?EN?>NIL NCP; Fl @@FAANA ;J IMCNHIZH/- MNO>Ca@ILQ;>
@EL AJ >?23?H>?H=CHLIMRHAO,A?"HAFCMBO?H>2 (ON;M ; (CHA
(ONM I ON=BIM?NF $2LG; H#FM AN F “J, HM2?HI  (FOMH
>?L 1BOM?M ICKRC@@PENCHRCERR; JIL>?ICHA,=EQ; > A;J @FFMMI=C;NCIH
CHIL ?, HLFNe?=F,OM MC=QNMMC?HIN+ L?MIHMSLB;N."MNLCECMEEEEH
H; DL NINBIM 2FECN =5 @I L Q; >@CFR2L ; MM I=C;N€llM MFCHAOERBMC2; @IL
; =IGJ; LICMIGCNEHI ;H>$;L HM?SfM MNOM®; J;H?M?

IHMZLBIQ <;=EQ;L>M2.-BGCABNPL; NTH ( IL?2H A;J @FF?&?J?H>H=S; H>
BIQ NBCNLI=?MI&CABNMORNM>-CO@BMINCE LECHS?GILS =IMN®&IL/M PM0O/ M
OCHZNB?<?ACHHA @NB2?J?H>?HS CMIING; LE2 <S; @CERB?LCMII IMMC<CFCNS
|@AEL?, SNCRIE! %IQ?PL NB?>HIGCH;S; LE?L(nu)n ;NNsB?>NINB2G<?>>?>
PAL <G ( IL?2 HMCAHRBINBZOL IEIN-F,OMA M M, GI>C@O@=@ IL=IG
JPG?HN =@ NB@FFIQCHAIOH&NBR F;NCIHMBEH? | @GI>C@A¥CIHNNB?
B?> HIOHNB?Z,.LM?2CMIGI?FF?>NIJMCNA;J IL ; HCH=IGIFN2J?H>H=S ;H>
B;MNl LNCP?;H OH@F2: AOG?HINVICN QB | GL PCIOMES. MG;N?L CEHIL >2NI
; MMIECNBNA ;.J QCNBBPIQFSP; CKkF2@CERD-BA;J IMCNCHAL?NLC?REOLM
CHJINB)/M ;H>/M  ON L?NL C?PORBCDH@CFEZAZOG?HIM CNC@L | GL ?PCIOMFS
J LM2G; NR(E IL L?NLC?PGHBH=IGIF?NPSHXNA=2L 2VEBNNCIH® FL ?2,>SJ LM 2>

HN?LCIH?A;NCPCBEM@=1 OL MEM K??H?FC=CNC3. 2MJI HNWPJB; M MNL O2MOGI L JBIMSHN;=NC=
PCIF;NCIHIN;M %CFFSL>  +PCFFN;F #L.C?>72L CACF MN?LBION*I<F?S
SOHN7ZNF IOFMIHNF *AHN? %2CHT2NF %l Q?P2L NBAL;GG;NC=;FCESB0/
H>/  2RILCGHNYPHN?HEMMB AL 2M HINO8Q2FEMNB2G2L SMICGCBE.OMC<CFCNEM ~ ;H>
=IGILBHMCHEEOL;=31=IL?M  PM MOAANBYNBZHN 2L CH?A;NCPCRS-CNRNB B 2> HIOH
JMCNCIBIM GIL? FCE?RS?F;N?NI NBRQILECHG?GILS =IMNMIMI=C;N@ENBLI=?MMCHA@CFF2L A;J
>PH>PH=qFOMH>?L (ON;M ; (CHA (ON;M
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G; NICF @I LIOLJIM ?2M@A ;J @QCFEMMIRCIH 5 OF CH=0CALN?LQILECH&?GILS
s MNEH /M BB;HCH/M @ NB®@IFFIQCEZMIHM

4CNBC MOZENL7?ANCP2FOM NBMNLO=RIOH; ?M ?HN;NGBNB P?L<IBLMTM
AGIF?’N?MCH=INBENBP<D2N H>NBP?< C ?eJO<FCMR@L ?RIFIGADN’ B;P?;F
L2, >S?HN2> NB 3L M DB HNB2G<?>>7>P?L <JIM CNCONH=| OHN?L 2BOMCHNBCM
=M? M@; HNCCHNJILRINE | @NBP?L<IBLMZTNL?>CFSP;CF;,<F?;H> ;NNBB?>
HIOHIMEIE NBI,LMAMCGIASZ>MN M N; <FONERM O<EIL 7>C=;N??F;NCIl¥P
NQ@?HNB?B?,> HIOHH>NBR FNCRF; OM? NB??G<?>>?7>P2L<JIIMACIBHH I<D2N
L2ENCP?<S=HNIM NNB®1 ?2GHNGHN 7L JN®BI HANBP?L <IBLM 2=, HHIN? =I GIF2N 2>
<?=,OMMB?I<P=-NCNWIOFECM M CHRAHQB'HNB B ?;,> HIOH?=I G?M; P; CF,<FZIMVI ?
G; HNC?ENCIHQCBINB R ?ANCRPFFOM CMIINVIIMINCA BRL Q; L >QB?H=1GJ;L 7> NINB?
MO<BUL 2C=;N2?F;NCEH/M & KM  NBILMZLWQILEILI=?>MEHNQIMN?I@CLMN
CIB;MN ; MMIRENB?B?,> HHOHQCNEB G CMM GENOG?HOHM GNBPL<IBLM? S
>|CHMI CEIGIFRVNB R 2GHNC2IL M PHN;NGENBP?L<IBLM ?;H>1HFS @NRB;N
SH CRNLGCHMB? I P2L, FAM O<D?=R>EI-N1. FNCIHPCNB B ?L FNCP2F, OMES ;N
N=BCHBB?L?F; ICP=F, OMW O<EN1BCNRNLMN?JMMI=C;NCIBB?,> HIOHQCNEB?
GAIMCHAOG?HRNIC>RB3- G; S GIM?ALZNDILECHS&?GILS AMNM CH
>R?><S; FIAZNHMC?2HN NI, /M

3.3.IMPLICATIONS FOR PROCESSING MODELS. %712 Q? >CM=ONBZGFC=;NCIHRIB?
o/ PM, / JLI=2MMCHC@@PEM?2NONE . CHNRGM@NBRB?IL ?2NCS|B?FMIL?
MRNPEGINBENI>O=NCd_  Q?HIN?NB®;CFOE@PCH?,L N?GILEM2 GI>7FM
[@MRANZ=2LI="MMQHASOHNDIINB®/  JLI=?MMCHAHN;ATHJH? M?H>(I
L2, H ;H>CH?L}HI @NB?P; CKF? BCH?MIINO>C2U?F,N2S?GIL S <; M 2G| >?F CM
NBMNA? =IMKE?GILS ;==IOHN$ GMIH ONILA? =IMNG?GILS <;M?>
NBRCRIL?>>C=N,/ ;>P;HN;AQCNBNBR?F,NCBZ,OMP?ACIH>; HO/ ;>P;HN;A?
i NNBB?,> HIOH®E B?;> @CHEFEHAQA?MEE? ;. JH?M? ;H> (IL?; H $C<MIH 40

1BCI@M;M24H NBRI?GJIL;IS; GRCAOCKEBIH?M?; H>(IL? ;H I<D?=N?F;,NCP?

=FFOM2AJ?=CC;FS<?=OM7H I<D?AL F;,)lCPMN; LAGNBM ??GCHAES |HCFE+-
NoM ; H>G/MNB 2@ ?GIL? FCE?RE <? CHNRL?N 2>MNB&; CH=F,OM@NB M ?HN?H="?
MGFAL HOG?L | @M SHNNEB?>M; L?CHIC; FEKAC> NI =IGIF?N?, AL;GG;NC=;F
MENCL 00<R=NL?ACP® <S 3 HNL; MANNOCNB HIHHIHC=F+- acc FNBIOAB
( IL2H ; FFOM;LAOGRIN >LI1J$ C<MIHH> 40 MOAAINBNKH HOFEIHN?RN MR
NP2 CHEGE+ acc CMCE?RENCAA? L FNCRF, OM2?2,>CHMNB ?CHCIRCHNIEL?N;
NEl 1BOMH MBCM=IOHN)/M ; L?IL2CI> NI<? GIL? >C@@0HIEN?M PCNBIB?
L?ENCPZ=FOM 2. ?AIE ; MGIL? MSHEN@?:>MGOMER JL 2>0¢> NI=IGIF?N? AL:G
G; NEFMRO?H=@10/M B;HCH/M & H-IHNL;MNNBB?,> HIOHIMCNCIH ;L?
JL?>CI NI<?GIL?>C@@ABRNM ;MNBZHCNG; EHF, OMCHN 2281 N Clitgd/M
QCRA?> NI<?L?PQ?>

ANCM@EEON M?BI1Q NBIL?>C=NCIIENBCNM-IOHN;H<? G;JJ?> MNL;CABN@IL
Q;L>FIHNINB3IL ?M ?HW?NaL ?M ORNEP=NL ;N CHA ?HN 2NBFC=CNFEA AGIFCNO>?
HA;]CPSWNP?L ;HNZCILL ?A CIHI@NB®;:#J CH.?M J HNNPNB 2 ?2F;NCER.OM ZA CIKCN
MR@VQ?FEMN NBB?2> HIOH& @L 2N?LHN?L CH?A ;NCPCNS?RMWB2 2L OCNE®@
; >>CNECFPA<;FQILECHG&?GILS L MIGE2M;MCM GGIHFS; MM OG?NBRI <D ?=NPF
; NCRR?L? =IHMIN ?HIHRS? >C@@OHOEN?M MINBQCNBRB 2 ?F,NCPZ; OM??ACIH
; H>;NNBB?;> HIOHIMCNCHBEC<MIEH> 40 CHMN3IL?>C=NMCALI=?MMCHA
| @<DZNZENP?MEINBR ?F;NCE?, OMI?A CI K ?=;,OMRB3L 2M ?H3® M?HN?H=? CHCNC;F
+- NoM MBIGPH=IOJA?NB&ECMIMP@QH,/ ;MNB®;CH=F,0OM2B?J;NN?LI& OL
LM OFE@NII N=IHM CM IZENIE B O\P>C=DNH



SUBJECT/OBJECT PROCESSING ASYMMETRIES IN KOREAN RELATIVE CLAUSES

M>CNOMME_  CRMFMOIMM CNBIN,LNC=CJ;MRLMNO=&? NIL?FCTB;N
NBM2AIN=2 CHEE+- GEN +- NoM MRO?HZCHOL?RI?AG?HN;6;N?L C; EFC, <5
NLI>0=7HI<D2ZN-?J?H>?H=S"'P?H C@L N\CEIJHNR?L?; <FNI?RNL;, MNBCH@ILG;NCIH
MNNAE;FB ; H>NBOMIN-?>NIGCM CHNZNH | <D?=NFNCPF,OMMNB®;CH=-F,OM?
| @NBREAN2=?1OLL ?M OFNNV NFCIH=I GINC<EICNBMNIA?=IMB?GILS <; M ?3=
=IOHNVICRENL?>C=NMO0/, / JLI="MMCHASGG?NLEB?HNB?LCNHI MIDENOL ;F
;G <@OUgS& J; LA=OF;& C<MIHH>4 O JL?>CANB;N MRAN?HELHCNE; FGEN
+- Acc M?KEGR? ¢; HOFEHN?RMBIORXL CAAZAL?@I2R> L2FNCRF;OM2?,>CHA
MNNAEILI=?MM&SIOLJLNC=CJ; KB BFCE?QBIRP?C>?HNS@ +- GEN+- NOM
M?KORAM L2FC;<A2?F;NCRPOMM NL O=N&NB G ?<INBV O<DNPH>I <D 2N 7F;
NCHARN22MQI OF=B; P?<?7?HC>RIN C&H; MM O=IBI CHCRIEINJRL?N; NCLH>NBROG
<?Ll @M SEINNEB7>M2K @R> NI=IGIFPN? ALGG; NCEMRENOQPOF-NB?LIR@B;P?
<?7?HNB®IG? @I0/M ;H>, /M ; L?ANCRF,OMP?< ; B?> HIOH GCHF,OMO<D=
H>; G; CHP2< 1BCNL?>CNMIB;R/M ; H>/M MBIOR;P? <?7?H 2K OFFSC@@QOYOFN
JLI="MMWNBB? >HIOHIMCNGKON;A; CHNBGQYWHINNBZ, NNAL@- ?M OBRAL>;N;

J NPRCERF AR, RLH?A;NCPRIBS0/ M NNBB?;,>HIOH

#ONB2AL? ?P?HOB?HVINLNDOH-; GKCAOCNE ?GI P?>NBL | OAB 2>>CNCI@L?
=?>EBA=IHRRN; ME110L?S? NLsECHIMNO>SQIH ?N, F NB3ILI="MM CHONA,
P;HNA? @ I<D=N_?F;N@ALG; CHM FINIF>MNIL;APMNG?GILS <;M2 NB2L C?MI
HINJI?; L;>?KO;RINI;==IOHN2IINB?R®INCMBN @>; N;J; NNFM@I G NBILI="MME
l@lL ?; HLTENE? =F,OM?M

1B? = OEFIL="MM CHA@@PE<?NQ?HO/M ;H>, /M CHMN®I?7?2GMI<? L?F;N?>
NINB?>@@®FH @A ;J QCFERIMI=C;N(VHCM=OMMNB?H>@_  MG; HNGHN?L
JLZNEH |@NBPA< IBLMTNP;>CFSP; CKP ;NNB?L2F; N2 =F, OMP?L <JIM CNHE
0/M <OMINCH /M 1BONCHNILRNCIHGNBB?;> HIOHCIGIL?MNL ; CABN @ICR/M
NB;KCH M _ &H@&NNBILI=MME >P,HN;ARGO/M =ICH=C>QENB.?>C=NCIHM
|@NB?;=="MMCReBC7L=BS (? ?H;H IGLC? ;H>NB3BL;MMRIENOLZEM
N;H=BSJINBW CMf$L;>S M?2 FML ,<D?=NA;JMLHE FIQ?LNB; HM O<DN\=
A;IMENB?=="MMCFCBG?IL,=BSH>;L?GIL? >?72JFS?G<?>>? CHNBIBL,M MK=
NOLZLMANNE! NB;HM O<DNA,IM ;MMBIQHKCH H>#CA  L2MIPMEP?FS-NBIOAB
NB?M®I BSINB?M 2U?<; M?+H >C@@INIILI ;=B MNINBRINOIEFE HAO;ANB?=
=?MNENBCL LBSNL?ZNMGG; NC;F L 2F;NCIHWIL CGCNCP2MOJF>@L1 G, LNC=0
F;LMBN;IC-M QL 2MOBCFP$  L;>SIMNBIR SLFC?NH NBMM>; 1> JBL;MRMIENOL ?
L2IL 2NHANE! | @ALGG;NC=FL ?ANCIHM JIN?> CEFA?H?INCPALGG; LM <INBIL?>C=N
;HO/ JU=?MMCHRHN;AMHINHFCE, ? A "HAEMBON-FMCH3 ?A (IL?H
FHAQAMM ?720;F? @ >CM=OMM@HREHA OCKHSCH @5?> J;L M CH3I>?FM
1B?S@LBPLMOAAMBNICGCH- ?@@IRH. ?MIHNP@FE?A;J;MMI=C;NCHNB?
L ?ACPZFOM ?H>G;CH=F;OMZ?ACIHEBHIL ?; H;H>"HAFCMEF>CH>7?7%<? @IIMCG
CF,L?MIHNCHINB"HAFCMB> ( IL?H @CFF21 AL A;J @CFERIMI=C;NGIS =IH
MOGGIL? QILEEAG?GILS L'MIOLMQBHNBMNLO=NOI; ?VMINNCIHG;, A;J CM
GIL?4GIF?R ;MOQCNHM

1B?)+ CH.?MJHNN!NBB?,>HIOH@/M CNFMEIGINC<FQCNBH=L?G?HNF JL?>C=NCRM
CHA,G;MBCN,; ONOLN LI=E?L FNG;HH (;GC>? *CS;GINI (;GC>? NF
<OM?2LCN=B?NN @I >C@@?P& $CP?H\B®,3 QIL>IL>?U@IL?%H NB#IH=;HIHC=\F?HN?H=?
CHCN&; Facc CH/M MCAH; REBCMMGHZD?ENRP; A;J ;H>; NL;HMCNIGCR2O=NBRA<?@I|LRB7L L CPi@
NBP?L<=@(;GC>? ?NF &HM  <S=IHNL;NNB?LR?HI =IGJL;<F?=0?MINB?R;=NMNLO=NCAI;F
LM ?HN;NCHNAB 2G<?>>?> P2L<JIMCNCIHB? M?HN?H=? CHENS{im M CAH RRCNB?2IGCMM CHRO
G?HNC ?;H I<D?=K;J HIL; NL;HMCNGCRO=NEM I NOHNRB 2G<?>>?>P?L<JMCNONB;NBJLM 2L
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3.4. LANGUAGE UNIVERSALS AND UNIVERSAL PARSING STRATEGIES. & HNBTHNLI>0=
NEI NI NBCMLIC=F Q? >CNGM M BB ? JIN?HNE?@@MaN SJI FIACQ=P; LC;NCEHIL >
IL>?LIH MRIN?HSR | =M M CIBACHF&-OM CHA JLI =M M CHA OCEHNICHPI FP?EH
JL? PMJIMNHIGH;EFNe? =F,ONMVECHB?,> CHCNE;;F;H>B?> @;F,.3 F,HAO;A?
4? ; FMPCNOMM@:DILGILIBIFIACE>@@HA?A =LIMBCH?M 2, H?MZH>( |
L2, H NB@; LEGA @HIOHBLM 2\®I ;M H(IL?, H; H>';, JH?M7H>1@B?LABR>A?
|@2ENCP2,0OM T BCH?MM> (IL7ZH  2FIQ Q? >CM=OBRCGIFQLCIHNENB?M ?
3 IMMIFA OCHMGEREMH =M LOL @CH>CHA N CISENBMNB IL | =M M O ANL?2A C i
FIHASCMHN? >?2J?H>?HEAMTHL ?A@?H2NINBIIFIAC=;P,LCNCIHCHRIL>IL>?L C? JL?
PMJIMNIGCE;FL?ZENR? F-,0M?M2@ILD? 9 GJ; L?"/- L?MORRMNBE? L?F,NCP?
FOMPINCOME";MNM C; H-HA QA MO BIL?HI GCHEL2F; NCRF; O IL?,H JL?M
PHNMNO>SJH?M? 2?HI  $;LHM3 ;H> BCHRM?6,HA ?NF

TYPOLOGICAL VARIATION IN WORD ORDER AND ITS EFFECT ON PROCESSING STRATE-
GIES. %2L Q7 =IGJL? 2RILCGAN;EMOR®I G NBIL I="MEHAGK;=EQ; L>A;J @FF?L
>2UPH>H=EMCHIL ?; HLF;NCRFOM/RQGIB’MOFIENG NBJIL ="M M Cp@I L Q; >
@FEA;J >20?H>?H=C?BP;> CHCRL F;liPZF;OM Az KO?MNCIHMM=L ;G<FCIEN
JL?PCOMVINO>CE I CHAM | CHOLMNOBX;=EQL>A;J @FFA2I?H>7?H=CP @CH>
PPC>RA=?@. IHFSQI |@NBNBLZAAHCRCILI="MW®? G?HNCQTR-Q;L>@CFF?L
AJ >?2?H>?H= ;H> OH?K OCRF—=IH+OM CFPC>7H=@ILHFIH? | @GNBW¥ ?

S Q; SI@H;HASN NBALI="MM Ai@RI L Q. >@CFR?1 >?J?H>?H=CTQP MOAA?MN?>
NBNCG <;=EQ;L> A;J @FFA2I?H>?HE?MC ; MOMINZ ; HN?L GH?ANCPORI®F><?
PFCERF QCBICIHB 2L ?ANCRF; OMCH?M IHMXI ?H=1>CHRBIL M?HA®@ A;JCHQILE
CH&?GILS C; NHMC?HN ?@@NCH>?RCHAICP,FI@ A;JNI;MMI=C;QCNBEB?
@FEQIOR <??7/=-CP>; \NBB?> HIOHIMGCH ;H> CCE;NIMECPANSF<??FC=CN?
; NNBB?2> HIOHIMCNCIEH>RCH&CER2J CHN?ACIH@NBW? 2L?>C=NCINE?L;3
J?;,L?2>NI<??PC?H=1ILC; H> CGOMNINCCNB2Q;MALN2AMOMN; GHR_CIH?A
; NCNECH?MIHMY? NBR FNE?=F,OM?ACHI@/M ;H>; NL;HMQ2HN <OMI F;N?
JMCRCSFECN ;NNBB? > HIOHIM CNAI@&/M

% Q?P?L NB?JJ, L?HRPC>?H=@ILC G; S B;P? <??H;H ;LNC@&I&@MNL;N?4C=
MME<SIOLILNECIHNMM>CM=0OKMOH?  OCHZI<D?=N?J?H>7?H=COCNBM ?H
NR=2 CHCE, +- GEN +- NoM M?KO?H=PHMNCNON?>NBCL*@IOL ?RI?LCG?HN;F
MBOPMIARH=?VNB?,L FS?@-=N @ HNRLCILH?ANCPCREBOKB 2. ?F, NCPE, OM??
ACIHIOB B;P?<??H; G7L?CH>RI@NB2~IAHCNC@NB@IN4? MOMINB;NBCM
G; SB;P? <?HNB?=,M?; MG; HSIL PCIOMINO>E2M? MBIQHNB; I LIBIMSHN;=NC=
=O?Mil NBIL2M?H=@ FIHA >CMKA<DN>?I?H>?H=8IIAAACCG?>C;NZ”M I HM M
| @V O)@N?>;HNZCILH?ANCPCHES ; L?F?MMHPCH="NBNNBQM JIHM2A OF>B;P?
<7HNCAAZ? MIPFS<KSNBIAL?M?=21@; AJ QCNBI JBIH?NCSILIBIMSHN;=NC=
NBG; NEEH @IE;NCIHNN;B?>NICNH>QBEBGIL?P?L =IOF;MCRBP?<?7?H; G?L?
CHNH? I@LAOGHN LI  A;J CH <;=EQL>>?J?H>?H=&NVI CGIF.SM GRRIF;="?
BIF>2 CHNBRMND-LEFL 2J2M ?HNCIHNB?GNCSH@3LNCI H<IONNB A ;J =5 G? M@QIG

L?=IAHCT2@CMM QEXOG?HN> JIMNOF;N?NL;HMCNTCR2O=NBBII™  <;M?>>H NBZLAOG?HMNLO=NOL?
1@NBP?2L< IHM?KO?HNRS) @CFERIMI=C;N@INBB?;> HIOHIM CNGHHDF><?GIL ?>C@@GH PN NB;H
CH/M <?=;0MRaM JCFFI PRR@?@IMGIBIL ?=7>CHZE<?>>?>PL<IIMCNCIMCH>?R2SNBY?+  ,H?
JLI<F?GQCNRB@SINB?MEBIWQ?P?L CNIB;NBLQ;MHI =F?,L"/- 2@@7%MMNVII=C;NQENB?>=IAHCTCHA
GCMMAEROG?HN>NB3ILID?=-NdI@& NL;HMCNCR2O=RQIEZTICNBEBR ?F;NCBRF;OMCH/M IL ;NNB?
L?F;NCPR,OMPL<IIMCNGIH/M  FNBIOABIENIMM C<¥B; NIO=B?MJ HMCM/M Q2L AP?LMB;>1Q?x<S
NBR2MIHNWPNBR 2F;NCPR, OM2?A Cl Hal <D ?=N?F;NCRZ?HN ?H=RIACM=OMBA?> NB?@@7NNBR ?F
;NCP2F;,OMP?L<JIMCNQOH/M  Q;MKOCNDZ,E ;H> P,LC;<FMOAA?MNE:HMO=R_|="MM@/5B HIN>?
G;H>GO=BCHNB®;S |@L M IOL =MNBONCHNCHNB R ?HN?H="
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NB2 FNCPFOMP?L < QBCB |==OL MCARR@ ?NBB?> HIOHIMCNCIH> L 2@
NCE@GNCIHEIGM@G NBB?2> HIOHCNF@BCNMC@®INGL | GRIQ;L > @ER
A;J >?21?H>?HENMCHOBC=BH+>CHA @CFEMQILECHG?GILS ;M; JBIHIFIAC=F
‘H> L M@; HNGOHCAPA C> | @NB?GNC=H> AL : GG;NCEL?F;NCIH:EH@G;NCIH?

K QCW2>€;N$ QILECHG?GILS L' MIOL#¥OCH21 OLL MOFQGNB?A ;& NINSCIICHN
Q2L 2=IH@H>?><SNB3JIMMC<CRENSILAGIL |=MMCBIQ?PL @CH;fDO>ANCIH
| @BCMMQETFB;P?NI;Q; GHT >N;

4?2 Q712 ®f; HS=:MHINVIOLBIS NB\NB22Q; MHI GI>RI @ C@A@HNGE @CFEM
N?ANCIHMNGHB?@IG |@ F:N3IMCNGFMJIHNNBB 2> HIOHJMNOF;NG&H
OH;G<CAOI OMHINCA ) <?=1G? MIMMC<FFSNNBB?:> HIOHCNM 2REBCH/M
‘H>/M ; M>CADMME@H

& NBOMI2GMNB;NB?1 HFSJ? L;NCINOFS. KOCLBHNBJ; LMQ;MLNL C?R.@NB?
JL?PCIOBIFN2I%> GCMMCHAOGHN@NBP?L<@. ;MM IGNCIIQCNEB@CFFERICH
>?PR?><SNIHMBB  + ;NNBB?:> HIOHIMCN@BOMM; JL?RIOMRS:=0OL CH@FF?L
CMLN2E> @ILMMI=C;NQENRB?A;J CH @ILQ> @CFR2 >20?2H>?H=S( IL2H
J MQCNB=EQ;L>A;] @CEB2?H>?HEVPFC=BN ) + 2@@QBMH=IGIL?>> NI
0/M ;:NNB@FP.A;J :MMI=RIE JMECIHNBB?:> HIOH DONVMCHIGJ,LCMIH@/M
NIO/M ; NNBB; CHF:OMPAL <| @@IL Q: >@CFEl >2?H>MH=C2UH HAEMEF:N®
=FOMMI(CHA (ON;M  *"FFL2NF 4= ELFS (ON;M

&H0GQ? B;P? OH?K OCPE2F2NL | JBSM CI FI RTE> =@ >C@@MCEI=MM
CHA@<; =EQ L>A;J @FF27?H>M=CHIL? ;H MO<DXBM | <D?=N?F;NCRE;,0OM?M
CH>?RCHIS L MNQILECH/AS?GILS =IMNMFE;N2NI NB2 GIF?RCNEI J2L;NCIHEH
PIFP?> G LNCPEIA; JL2=2>CHAG<CAOIONJ ; H>; MMI=GJRCNXDCNB @F2L1BM™
=1G IFRCPCMAIL GCHZRCNB2SNB AL HMJ;2H=5 1 @NB3L?>C=;NCLHE NI kN Q?7H
NBB?:>HIOH H>MB72L2F;N@?=F;,0M?  IL <SNBRNLNBE=IGIJF?RCNGNB?A;J CH
NB22RCP=FOM?M?7?  d  IL J2LBIM<INBVICGOFN(M2FE? >C>HINBIQ?PL
@C=F2L 2PC>R=2l @VINIA? IL CHN?AICIHIMNMENS NINBA;J 1BOM 22GNIPL
@?8BIHGJ; NG2QCNB?HAEHINCIHIBCH=2G?HN; B,L MEA;M; JJFC?>NIB2> @CH;F
F;HAGY?M: MQF ;M QCBI=OL?HRO?<;M?>)? QCM 3 MCNBB  )?2Q ®IN:F

IL=IHNRN >>MM;<PFx= "FL??  GI>FM@PL<RILECH&?GILS

3.5. MORPHOLOGICAL DIFFERENCES AMONG EAST ASIAN LANGUAGES AND THEIR EF-
FECTS ON THE PROCESSING OF PRENOMINAL RELATIVE CLAUSES. M MBI®ICH BC
H?M?, JH?M?H>(IL ?;H ;L?CH5;HS Q; SMNSJIFI AQEF3 CGCRIM NL 7F7P; HNINBWC
MOB>SCMIBBILIBIFIAC=6; LECHA HIOHYH>PAL <MLB™M ' NSJ FIAC=NfCGCFINCNC
; H>>@2H2MB; P?CGG?>C; NCGIFONCIH®I CHNIPNCHB - - L?M ORMVPHI ;H>
$;LHNISIM MOFS @J; H2MPM 6 HA ; H>=IFF?,A O2f MNO*@BCH?M?
[ M H>NB2IL2M?PHANOHEIL 2H/ M & HNBGAMP=NCH?P; NN?GIIL 4H=CHIB?R
J?LG?HINFL MORNLIMMBRBL K NOMU? =C@EEZDI NB2IGJ;L CMIHANB?JH
M?PHX(IL ?;H ?RIACG?HNLRM OFRQIVIPR; GCHRIBAMM C<CRBNBR® OMN; GERHHN; F
HA;NRCBINNB?2G<?>>?>P2L<IIMCNALRIIIN2 CR2?HI - $;LHM?S  =ILEMJH>M
NINB?M ONONE? @HN; FH?A ; NCPQISIBAB 2 F;NCR3F; OM2A CHCHNB AL ?M ?HINO>S
4? BHNOIN ; >CM=0OMM@NIB®; DI>C@@PE?CHNB?RIACGMNEL 2M OFSIMM M
MOBC2@? L M?2HER ;<M PI=71@F;NIMCNCPONS =L IMM FCEMISCQ@PENB; 8M
JIN?HNIE-S MMGN?C ?G;LECHNBR2 CABM 2 @GNB22F;NCRF;OM?

MARKING OF NOUNS AND THE SUSTAINED FRONTAL NEGATIVITY. /?=;FFNB;SH J;
HMANBAR NR2;HRLCILH?A;NCPGNENXS, /M MN;LNRNB?G<?>>?>P?< NB;8M
BEFORE NBB? > HIOH @CERRM CNCIH>NB?@@N NNBB?> HIOHIMCNGHMHIN
MNCMCEFEFC<F?;H>NBGHN BMNI<?; slHNCHOCIHaNB; RPIE?> <SNB3JL PPCIOM
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QIL> NB?/ P?2L& 2?2HI  $; LHM?S 1B2LZL? NQIIMMC<EGRAN?LIL?N;NCIHM
| GNB@@ENE L?F;NCININB@CH>CHARPIL ?MININ OB ? @CLOMNNB; NB?@@EN
27Hl  $; LHMBE>?H>HNGNBILM ?HA®) @CFR21 >?3?H>?H=S FNBIOAIB
NECILHA; ICPSND;MI<MRP?>N; >@@PLINV ?HN?H3#RM CNCGHNBNQI MNO>C2N
27Hl ; H>$,L HM?BIMNO>SINBR?FNCRPE OMP?2L<g  + acc NoMm 32L<9 JL?MPHN
MNO=SNBZ>P?2<C;BBLMB +- acc/Nom >P- 37L<apN9 EGH<INBMNO>CIB2@
@NQ;MI<M 2L P?EGG?>QN 7RSI FFIQCHA+- Nom. TBCMOAA ?MNR NN B ?@@¥EH
2 7HI ;H>$,LHM ?8MNO=OF=<?; L?@FN8 |@H?1 @NBRSIFIACEVICGCFIBNC
NQ?2H';J, HMH>(IL? ;H H;G?FSSMG;LECHKGHIOHBL ;M@ ;H>;H CH>?RaNB?
AMNMM IG;R> QMIBIBIL | =M M AK@NP?LNH GCH; NCIB L E?>+-M CHNB?MFHA O;A”M
M?H
HINB2J M MCENSNAB; NIB?HNRCIHA;NCPCNSIB2G<?>>7> PL <CH?HI

$;LHM?S @GANB? L?MORNJIL 2>CHCPH> MNL;N?&CMCHNCGL NI NB?@@7?=N
QCNBAB®ENE?=FOMCHNBIL?MENMNO>S  4BCFD/ ;H>, /| @IAGHNI+-
Nom/Acc 3A< CHIH? MZHNBAMNC=FPH>NNBPA< IMCNCM; GIHI=F,OM;F
MRIN2=?;FFl@B?MRANI=ROM ?=<S2?7H| ; H>$;LHM?2Q?L?2;NF?;MMCRIL>MFIHA
; H>NBP2ENCP2=FOM P2 <Q; MHFSINBMBCLOIL> CH HSACPM ?HN7H& HPC?Q @
NBZ2 ?HI ; H>$;LHM ?S-FCG2 NB\L ?>?2IMQ?L ?FCE?HE ?RI?=NNB2IHNCHO; N@H
NBRM?2FN=Z ; @I?NB?FNCRPF,OMPAL<*IL? CGILN;HNES?AH ; HILGCHMNO>S
CHRBCB JLNECIHNMGIF?N 2 MRAN2=2QI5GHNDINBLIOAB? P2L<M L7F,
N2 =FOMRIPAN?HGIL?NB;H  I@NBRCG?27HI ;H>$,LHMS;LAO?NB;BLNC=C
J HN@2L? FE?FN <? PRI>=NCHA.?ANCRZF,OMANL O=NIONB? P?L<1B?? Q; M
yFMHI /- L2 MIHNNPM HNZHEHCNELRSHIHC=;RIL>IL>7L C ?; MHN7ZHSHCNC;F
+- acc GHHMOZENZF;NCP®I2? HI ; H>$ ; LHM ?SINO30NMWCHNBIL?2M PHMNO>S

FR@GNB@IOAA?MERNMIB?HRL CIH?A;RPCREC=CNBNBP?F,NCRPF,OM?ACH |@
[<D2N2FNCGIMEI<INBVINOMCRNNL C<ONYKM NL ;N?A C= JL ?>@=NBPY CHB? OH
CHN>? JL?>CsNECN&NB M ?HN7ZHY REOR <;M?>/H NB2;MG;LEEIAI@+-M CH
PRIACEHNF M ?HN?HAEHINBVINO>G2E B;P? ?FC=CN 3t 1=?"M M CEAH=NRIEEGT
NIN;N@ @ QL> @CER®)) >?I?H>HS

MARKING OF RELATIVE CLAUSE VERBS AND (SUSTAINED) LATE POSITIVITY. /?=;FFNB;N
CR2?HI ; H>$;L HM I8 MNO¥@;JH? M22F, N2 =F,OMMB?LQ;M;H 7@@@
FNJIMCPS\NNNB ?B?;,> HIOHIMCNQIE <D?=NFNCP?W  CHIL ?;H 2FC=CNIRFS
;) + BIQ?P?L DMWE"HAFCUB;N&=-0M?2QCNBI F;NIIMCNCPANS @NRB?
B?> HIOHIMGCIH1BCMC@@PE2 OB <?>ONINBF;=H @GILJBIFIAC=,6,LECHA
; NB?LEBR>A @2FNCRFOM BH JHM?& HIH? M?NB3J,LM?B; MNI=IHMNINDO=
s H?G<?>>2 =FOM?NNBR ?F;NCPBE?RIN2 B?,> HHOHIMCNCMCRANB 2. CMI|
?RIFCEIGILIBIFACHF=0?@I L FNCPRF,OMEHNBE;HAO;A? FNBIOABCNIL NC=0F;L
M SHMN G=3L ?M 2HNCI B; SB;P?<?HCH;>PLN?HNFSAH; RSNBH;NOL@NBRMNCG
OFOGENPLCFMM>COMMEHNBIL 2-2>CHA ?>=NCNBOM ="M ;S MNGPEIL?>C@
@SFRNBHNBZ,LM?MCGOAR,.OMEBMNICHN?ALZ, GIL?>?72JFS?2G<?>>7>A;J C?

s HIKD=NA;J QCBINBB?> HIOH27HI $;LHM?S $ CPRINB;F;NJIMCNCPCNS
B;M<?HEINZIL 2% ; M HCH>RI @M SHNGBL [=?MM GIEA@C=IPNS  NBARN?L
ENIJIMECRSEAC><S, /M CRR2?HI ;H>$ ;L HPSMMNOSEABNBOM ;NNL C<ONI?>
NB ™ SHNCEN?ANCIHC@@CIDMNEINISB?> HIOHNH> CH;,LNC=0ORNBB?,>
HIOHN@I <>=NL ?PNCP2ZF;OMid>0? NINB F=E|@LCABN ?>&2ECHADL FNCP?
=FOMM";.JH?M? 1BCCMC@@MRL B ILI="MMCOHEAIL ?;H L2F;NCEF,OM BH
QBCBNB?>HIGE!;FG; LE?L, NNBR?ANCRPF,OMP?L <=F?;L FBICAHW¥BIN HIOHQCFF
@FIQNB20LPHNF;OM 2H>NBQMB ?;> HIOHCNIRJ?=N 2>
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1B?IH?"/- MDO;S @BCHRM R TN =F;ON6, HAPNF ; P,C<P GINBFCN
7L, ; NNBANG? | @NBGLCNCHAVHINFFIQ; >NCF?=IGJ; LCMIIKENB?2@&IM
Q@B CHIB ? L?ENCP?=F; OMR2A CIHQCNBIBIMITANB AL ‘M HMNO=>®?NI NB2ZIGIFR
MND=NQIENB?RIZL CGIFMRAN 2PV C ? =HN2G<?>>?> 0/M PM=?HN?L ?G<?>>?
A;L>P J;NB2, /M % Q?P?L BCH?M?2GMIP?L FANIJ; NNAGIL ?=FIM ?RICNEI
L?;HNBHQCNEEH?M? NB?LCM @L IHNHENL MOMN; GH2Z2NCPAN S/M CHIGJ;L
CMi NI10/M ;NNB?B?;> HOHJIMCNCGHON| MO<M 2KiCR@N @F;NJIM CNCPOBISM
ME&ELCNGINB?/- L2MIHM/MNINBB?,>HIOHMA(IL? ;H ;H> BCHM?/M CMCE?FS
>ON NB?@=NNBN\L ?F;NZEF; ONIPL ?G;LE? ; NNBRCABNACHINBFHAO;A?NBCM
JLIPC>2A@LBPL?PC>?H=IB;NNB2C@@A2VCHNB?/-M  NINBB?;,> HIOHMA(IL?, H
H>' 3 H2M7  ML?>0?NINB2C@@H="NCHGILJIBIFIAC=;6;LECHRANBR ?F;NCP?
=FOM?S?MEI(IL 7H HI CHJ, H?M?

MIXED RESULTS ACROSS SEVERAL CHINESE STUDIES. ,H? L%; CHCHZO?MNCKBS
NB?L&MIGO-B P,LC;NCIEHNB?RJL CEGIN;EMOFSINBCH?M H? JIMM C<CEMNS|
NB®BCR2 L MOANLIMMC@@TMNO>CRIFRNBBCR?B?,>2>H?MMOBCH?M? M
>O1=OM NEP> @3, F,HAGA?M FMB,P? B?;> CHCROMNIGCH;E ?F;NCP?
=FOMIM;H> BCH?MEZNMIBMIF?R=2INCIH LS?L & NIMIN=F;OM 7B C<(8|
QIL>IL>1 C?B?> CHCNGONCNMPRCP>=;0M ?NL?JLHIGCH;FC ? B?,> @HF-
8 b9 %7, >+IOH ACNBNBAPQI J NNFAMBCH?M?/M @IFFIQ;HIHC=QIL>IL>7L
8 03: 9de, M?IHFSC@®@?? QG ; LIN= OMEZNBILM?H=aNB2O8=
de ;NNBPCABRA?I@NBR2F;NCRFOMHIL ?R;GIF? ;M=H<?L?> ?PHI@®B?
"HAEMBFIMMRB? CH =ICH=C¥?R;=NFQCNRB?Z;HIHCGE QIL>IL>2CH.IIN
=FOM®M 03, QBEXNB®/ CH >I?MHIN

8AKHADEBI > SZSOVH o/
sNNF=ELAILNLpE MA;NIL
SZSAVAKHAB?9DZTBI J

M?HNIL NNE pe L2JILNR

1B?;P; CRG-NS@¥B?L I IN=F; OMCHNL?N; N CHHOF=JIM CNCPRERIWNB 3,L M CH&®@C
=CH=9@/ MECE? MCH£?2>7LMB;P?B;>; GJF? ?RIMOLNINB;NLNC=OFQIL>
IL>?L & H>>ABIH ?P?HQB™H L F;NCRF; ONIP L ?2CHEEFSCM; HEST 22 MLITN=F;,OM?M
>O?NI FE | @E®E L ?ANCP2F,0M2I0OH>|.SG; LECHBHBCH?M 26, QECHM
_ NB?JLI=?M M CHA <D2N2F; NCRRI OF><? @ CFCN; N@CR X B THNRL?N; NCl &
NBEAFGOA;H;EMCRI? NB2;HIHCE QIL>IL>?L;H; FSM CENC>?HNCNJNB; NaNB?
L 7P >MINON CLCHN 7L GM2eQBI1 >C>0QB;NNIQBIGf @ BCH?®I<D?=N?F;NCP2®
(GHHI 6CJ  *;NNBQM 1? =;FIB;NON@VCRNS 168 FHAO;A™MOL
pP?S?><SILSL BCHMQ);MNBPHFSIH? QCNB.HIGCHE: B?> @CH,PF;NCP?
=FOMM 1BOMRBC6Q ECHM MOANMNNB; KHAO;ARL? MBJ?> CH Q;S NB;N
@;FCNN®I?@EEPIN;L M @H; H>NBNJL ?HIGCH; F B?,@CHLAFNCP2F; ONVEL? NBL
@IL32¢1IL@2-? =L IMMFCHA OCNNBCE]ERZ M CH M NIEM 3-MNL O=NOHB@H® ?
= OB <? GOBAN2 <S NB7@sxNNBNI<D?AL F;NCRH>UIN =F;,M?MRBC<CB?R;=N
M;@ QIL>IL>7L ;H><SNB2F?LGILIBIFIAC=;6;LECHA NBRCABMNAZ @ FFBC
HM22ENCPZFOM?M

& HIOGNBBG@R?>L ?M ORNRE. >CHAFNCP2F; OM R SGGNCRCHNBBCH?MA.|
MME-RE NALG;S <?>0ONINB2C@@HT;NCRY?CABNCHAWPP?L @;=NIL18;N
CWNB L?ENCP??2; M2 @NBTHCRGCM CHNALMCIH> M O<M 2Ki2?,H; FSM G&lL/M
H0P ACPBG ; JLI="MMCHRHNA?CHIG?MNO>@BICAYIBFCHA OCNIGIEZR
CNSCM=OMGH? =IOFLMORNNB®/ JLI=MMCER;HN;A@IOHEHINB?MNO>CM
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4. ConcLusIONS. 1BCNMLNC=ERP?MNCANSBXL ; CH?M I HMPFC=CNZ L ?F;NCP?
=FOM2AHMRENEVCHIL? ;H H;G?FSVOME®Z ;HN?L CH?A;NCPCINS?M JIHNWPNB?
LPENCPZEOM R 7A€l ;H> NLHMBRHNRIL. H?A;NCPOINSBB?,> HIOHIMCNCHBCF?
NBPMJIHM2Z=0L CHALFSCHNB R 7F;IRC=F,OMG;S B;P? <?HCH>0O=%5MNRAE
JU=?"MMCIBAHANB?J;L NCGIJ; HNEHOLM NOXNHNB?F2VPBI HM NL ; NBANVM I TH
y MNB3; LM2HNEINMH OJ=IGCHAD ?=N?J?H>?H=8H CGG?>C;N&;,CH.?MJIHM?
| @V O)aNP>H?A; RPCNIE?FCEN P2L ;HL T L?ACIH@NB M =;FIIBCMMIHMCMN?HN
QCNBOGU OMMDECRIHNBFCNAOL ?MQ?FEM QCNBOL IQ H M=L; GRFCHAVIOFNM
ACNBINB?,MN MC;RHAO;APNBRIL ; HRHAL ?M I HNWPNB B ?,> HI OHIIM CNGIHOL
>, N;M2G?> GIMIMECF; NINBN?FC=CN& BCH?M2?F;NCB;, OM 22 MOAAMNEN
NBE);M<?=O0OMNBR ?ANCP2F, OMRIN HIS JLZ=?>?WBB?;,> HIOH<ONCNIFM IGI L
JBIFIAE;FB G;LE?>; NCNMCABNA?CHIL? ;H ;H> BCH?MIL?P? L NB?M2MORAN
=FILFSSGIHMNI®> MCGCQBBCHNB AL I=?M M CHZ<;=EQ;L>; H>@I L Q; >>?J?H>M
=CRCH?ENCPZF; OM PN SJI FI ACFFS GINCHHA GY 2VEI G, L 2> NI?K OCP; F2BINI
(IL?2H / M C?<=EQL>A;J @CFERI?H>H=CNPFEN?><INB MOMN;CH?L CIL
HA; XCPSICHB ?L 7N CP2F; OMIZA CI HH> NIHM C?HNN2CI H ?A NXCPCNSNBA ;. J @ERL
;s MMIRCIHIMEE NBB?> HIOH DONM"HAFCMB! C ? @IQ;L> @CEMRR;J>?
J?H>7HER 7FECNMIOMN; CHIN?L CH?A ;NNCNSHN B2 FNCP2F, OMI2ACIHH> NL ;H
MEN HNAL BISH?A;NCPCNSBRCERR;J; MM I=C;NEMCNCMB G; CH-F,OM?2L <
QB?HAGJ;, L?>NIO/M 1BCM@@R@OL NBOJJILE. NBDHEL M ;#LI="MM CH;H
NA?1@/M IP?2L /M CHINBNSI?M@>?2I?H>H=CBCM-P;HN;A2;H<? CHN?LB=?
CHQI >@@HMNY;SM ?CNBEIN?LGNENBRNL O=NOGIF?’RCNENB?A;J CHNBR F;
N2 =+0M 2L GINL GMI@NB3IL >C:NCIH?E NCINB; BIF>M?NQ?HNBB?,> HIOHH>
NBP?G; CHBHG;NLECHNBR. FNCP2F;,OM 0L ?RIACGHNIFM OM/P?L ;FAMOJJILN
JU=?MM GBIk ?AVK;M2 IH FHAO;AQHR?L MMNB 2==MMCNBC?L;BS ( ??H;H
IG L€ ;H>NB?IBL M MNLBE-GtM=BSINBME,f $L;>S
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