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Abstract In the syntactic literature, there are some linguistic data which involve linear order. Such phenomena
are difficult for structure-based account. Moreover, Sentences which arcse problem for grammar itself. We con-
sider that this problem should be solved not in terms of syntax, but real-time processing. Then, We propose a
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memory-based sentence processing mcdel, which accounts for the sentence in problem uniformly.
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1. FL&IC

BABIREIRRMIC T EITS B, BRMEHEOREIRRL
SEBRACH ULEERELLPRITIC EICRIILT S
fe. L 2AN, BEHERKONCRQBERICE->TOR, 70
BRECTHUNAREXLEFETS. chboxXid, WiERR
BTAC LI LBPRHRERTHS. ARTIR. 9. Lok
3 BXHHBNC I B FMDPRETH D 2ERT 3. K
o, MELEsF—43BERCMET3—EDRZ—VIERS T
LEBRTS. LT, YBORNINEICHT 3HBETIIZ
{, BRBCBIZMNBTH3T LERT. 2OLT, R
WICBI OHBEeFVERRT S, SRR & 5 30Ee
F & Gibson (1990) X EN BB M, FEFIIE TNEEMIE)
WS EBEAVAC LIZXBZRAKOUNER BB L WVI A
EBEWTRE2L0THELERS. R, FEFUCE B,
FHTH S BERARICH T 3B EN S, WO ERRIC
5 X 3WEIC DUV T combinatory categorial grammar (CCG;
Steedman 2000) 2V 3 kic X DIERT S,

2. F — 4

2.1 Lexical Functional Grammar (LFG) & 2547

Keplan and Bresnan (1982), Bresnan (2000), Falk (2001)
REVWTERE X > TXOBBUIELT 2RMNRRE N,
THE, BEICEDXERILUH LT B XL TORMAHER
TH5.

(1) a.

b. *We talk about [that he was sick] for days.

[That he was sick|, we talk about for days.

ccf.We talk about [the fact [that he was sick]] for days.

(2) a. [That languages are learnable] is captured by this

theory.
b. *This theory captures [that languages are learnable].

ccf.This theory captures [the fact [that languages are
learnable}}.



(Bresnan 2000;17)

(la-b) iCHWT. filler-gap BRI BV TRI—DHBTH S &
WS §il% Y EES (GB/MP, HPSG) Tk, ik hi=i
ORERBIE, 4K head 6 DHBRFNC L > THREI N BN
ERTHHDICELLERZTFRT ST LM TERY. K,
(2) D& ERMCMLTLAKRTSHS. 2T, LFG T
i, filler-gap D& 5 THBMBIETIZ R <. XEHE (Gram-
matical Function; GF) itl3 3 A H =X LI X > T (la-b).
(2a-b) L RHNBIENHERIELL PRTHZ LICEIILT:.
LFG e BT, Ml EhIBiOoRoERIEL, ThTuvi
WHOROSEREN R 5. TSNBEEh TV 3BER R
BEE ToP NTv TENB—A. TNTViRWIES (cannonical
position) DXEBIELL oBs Lixd. “VEMIM LFG IKBWT
0 (1) EHT BRI TOL S 5L OTHS: (la) IKBVT
i, that flild TOP L\ SGEBSREICY v TE N, K. about
DOEMIETHS o) DOffilk functional uncertainty (Kaplan
and Zaenan 1989) i &b Tor k#FEhB. —A, (1b) itk
Wik, oB1 DfiNZELEZMN, ZHid completness condition
(ZNFNO attribute IKHTHAIBTHTIRWFAEN) I
BRY B RSICIEENLES (1), (28-b) IKDWTHRER
TH5.

-pnsn ‘talk about{({ susJ)(} Oa.v,,,.,..,om))'-
suUBJ [PRBD ‘we']
TENSE PRES
PCASE OBLapout
OBLabout |:°m _ ]
MOD [PRBD ‘for days’]
) 1 (1b) @ f-structure
22 B R

BN LFG TR, STl { XEMERRET D Lic
LD BYR—ZADLHE L > THBTHHRROBAIC L
ORI B ERE S X TV 3 L BADN B HlicOV
TELLFHT R ENRMTH S, (3) (& HAIBOF I
THY, (4) & Right Node Raising (RNR) 513 5 TH5.

(3) a. *Ken was thinking about [that he was stupid], and
{his girlfriend).

b. Ken was thinking about fhis girlfriend}, and [that he
wes stupid).

(4) a. *Ken denied, but Mary agreed with {that Mike was
wrong].

(E1) | BENFRORN L DEREICT v T E NS L LMT (Lexical Map-
ping Theory) K& > THBENT WS,

b. Mary agreed with, but Ken denied [that Mike was
wrong).

ChbOFlcH L, S LFG Tik (3), (4) ThENILE
WTEORBMDOIENHHANNT B2 LHRRTH S, 5¢
%6, LFG TR GIBERSEEN—NEa L LTRbNS S
2, ED S Iz BNENSIEBHE TV AH LV S RIKAR
BT AHHRR BRI E NEV B THS (F 2).

[ PrED ‘think about{(18UBJ)(1OBLbouOBJ)) .l

sUBJ [qum ‘john']
TENSE PAST

POASE about

OBL,bout [PRED ‘his girlfriend’]

ORJ

[PR.ED ‘that ']

2 (3a-b) & f-structure

ZhooMEI, LFG Ic & 33X EEEC K 3350
MRDHE6T, (1) BRICHEC IO 2k BT 55
Ths. Ik A, HPSG T, filler & gap kefL. SLASH
B &0 E—-FBEERT 35 RIBAFICAT 3 150K
DUTW W ehITIERFHERHAT ST LM TELL.

s. — fg& {t

BEN BRI LERESEITWALEXDNS (1)-(4)
EOIELTRMRTESC Lid, head IEHRENHIRE X DL
WIHICH L TRLTE Y. BWHICH LTS LB HKER
LTWENEWS ZLTHS. CORBCLY, ETITON
TVARIC DV TH—MEBBISEETS S, (1a) iLBWVT
I3 argument T$H 3 that ENHY head WX L TRWIMICH S
28I head TH5 about HEEBRIFME B L TWiEW
FicERE NS, —75. (1b) Tid that MAF head I3 L+
SGEWIBRIC H BT HICHERAINHNZRE 5 h 5. Fhiket
D BWTHLEARTHS. (Ba) BEBETNAEVDIRLDE
V) argument T3 3 that Hid® head H 5 DI X2, BIS
MIBEL TV AMETHS. —4, (3b) Td. H— conjunct
{3 head M5 DHHERIT B HFBRELTHEW. —F, EZ
conjunct T3 that B, FRHERE LTV 55, head H5D
BERENS S B 1= DI Bl E 2T L. Right Node Raising (4a-b)
KBNTLERTHS.

& B3EV argument KX LBHILDH B &5 —aR{kid
Moosally (1998). Sadock (1998) iZHBWTHARENTWV 3.
L#rL. Sadock (1098) Tld—E 4 — Y EBETHicL ¥
FoTHED, ¥/, Moosally (1598) IZ§5\ T3 Ndebele L\
3 BIEO—BY X — % HPSG LT stipulate TAICL ¥E-
TW3. §ic HPSG TRETHEIBRENTVBiEY, filler-gap
e BV TR—EMEIERT 372012 (1) OBBICERT 3.
$£ie, NEBROWIT 2T/ LTS ERTliRAE L5 20



BROYUREERLTHT LIZBAHRTHD ., H—HRAEKEZS
TeAMLL. ZToHAG oML, HRonML LT
ORRTIIE K. RIFIGARE, RIBA—Y—ic kB LE
3. COESHREBILTOLS &, R—ZXoHiA1Dh head
& argument DIENEL TV BRI K-> TEIFKENB.

(5) a. *Ken was thinking about that he was stupid.(=1b)

b. ?Ken was thinking about (PAUSE) that he was
stupid.

c. Ken was thinking about, by the way, that he was
stupid.

(5a-b) ARLTWAZ ki, head-complement fii:i— X,
b LR EHAMBATNE T L CAREIALETE VS T
LTHB. B—ZP by the way & ¥ DIEHENIHECETI X
HEERAIZ BOTRIUGIKEBES A AV D5, XENR—
ADSHTIX (5) OBRICKET 5. BEMRICOVWTLD—
RHELERE LT TIOR3,

(6) BRTEHR :
head & D ERE NBEREABIENSHIBIRRFIC BT head I
53380 argument i LTHUTHS

RICREBGRR (6) DEFMLEBS S,
4. {EEREBICES CURBETIV

Mty vavicBnTiREhi-C bz, —HOBERR
SGEIC & BBATE A, FBIA. ROSANAE, ISR L B0
PHNRYTHZ LV T LTHS. HLIBREN—/IL (6) i
I%, LITFOLS &, (RIS  SUE FIL 2K
5.

(7) HERGHOIETEMES
VIREHUS AT ORMA T TIEEELT S
(%ft i) ARE3H semantic predicate-argument structure
MNERLIERELILE
(M i) SATREERG & DREI TR EINAR D 2 L &

(&M i) ik, THDBEUARHI BN LEEENRBT
HIRTRE R IR L B A LW BHTH S, CORE
3. GBI EHAALBBEDICHAThDL VAL s ilig]
WRICEITNTWS, —F (&fF i) 13, (FRREOAEING
LLTRENTLS LW S DINgUc 54 . £, (Rit i)
L (R i) OFE, FEEEBEE DTS 5. HHAANES
NIRRICBWT, HIEBRAIARICHETET 2, WEhTH
APERBUABTNES NI R TOBREESICHAERNT
HBLVIFERETL. ThEDOZMIE, HRMICLEE
T LW AEMSERLTERYREOLEXS. LHL,
A3 T AL E S A ST Io W U =14, s
Tbh3. FCTHLRAINRIEFIELLARTNREHT
EHLERBTLTHBILEX, LUTDEI AL X LER
ET3.

(8) MERHTHROEIEMEL ¢
predicate-argument structure HEERAIREMRIBSICIRO
FRERROWMETHBNROBEELIMMTbOS

(8) lkkBWT, MERRBIBAROHEY LS5 H#IE parsing
breakdown {25} URSHARTHEIC $ 2 & DT3B, parsing break-
down ERXHEMTH D N5, NBERLIbICAERLE
LHTENBME%EVS. Gibson (1990) Ti2EMAMC B0
BAMHTREMOGUMEICE SV THAT R LICE-T
parsing breakdown I DWTORFEKB TS, L, (5)
DL S EHHEICHEE S X VWSOV T DEBIE D £ HA
THILHHEBTH Y. FTNREIENESEEE LT OB L

SEEFNEDRICLZEOLERD. T, 8) IKBVTH

EHEEMEEENTVLAN, () KBVWTEBEhTVB LD
2, THEMLI X > TEKAEHLE b W B SHANRIZIEE
HleEhs, iz, THEELE & D ENLEETS BUc Ut
BLMERTREREHEA ISR AR L LT parsing
breakdown AYEZ 5.

FEFIWTCEVT, TRUTOLS ICABEHhS. XOR
VIOWNMEEC AN E D L, MBI Z OB HIVTE
BAREMED, 0 L TRBGICAMIBIC X 3 ERBAM LD
RIEANENBTHS 5 LFE N2 SR E SV
MESNB. L UANED head THH B, SEMRBMIIC
& B argument @ /— FELEFICES N, HEIEN. BTG
MNERRBIEAS T T WL argument /— RicH LT
EhB. BOF LT, argument LB BESAH T hi-B4,
DEMHEZE D LT IENROF v I W Tbh, ZO8
RATHBABHE 6 iz L UBIRAINT LIga, #IEN
AT 5.

DRI MIBERS TR LIE ) OUEMT bR S ONET
534, LEROFHIMYIChBIBALFEL, SiiEsHls
BENCH B, HIC ENEOTMBKOBE, B— conjunct
ARSI E NIRRT semantic predicate- argument structure
EFERL L. BRAAMNMIENS I MIANRER CH LTS
HIEMER BRUCIEEMLE hB. LHL, and PANEHS
HIZNERIIANED ./ — FEBRRKTS. /— ESERR
TNLBRTIE, head WO DRIKN, T TICHBNRIL 5
IZIFEHEEE N TV 37231852 conjunct 2 LERE g,
Lo TXEDHRIC L > TIRIFXLIMEhTUES &S5
DWTHARAMEL 5. ZOMMUCDOWTHE 3 IKRS, /—
FORBRIZBL T}, /—FINREZEET 2L D & iiMsx
175 AV K DN EIEL NS T L ANDEE BRI AT &
NTEDY (Sturt, Pickering and Crocker 1999) {FIZIEAR
BPHLUCHEHREATVR WS HENS BT L, Bk ORE
BPRBLEV. £, CHFMABRRICBWT, REBIZMINC
—DJl} complement 0./ — FE{ED, BEFENAHEThTH
5 complement /— FEHMT 3 L1 5 T & & RERMICIEN
ENTW3 (Sturt and Lombardo 2005).

(152) : KB{FBDIIER & D THS.
(E3) : 4ARERI. RTRAINZ MY QIR XEORATH B T BRIERE Q=L



‘TREE

Xp
TREE XP / e

/ O % 8

X & — /l ..
LOOK-AHEAD XP and is encountered & and 5
WORKING MEMORY XP LOOK-AHEAD B
PRED-ARG-STRUC | complete WORKING MEMORY

PRED-ARG-8TRUC imcomplete

&3 Shikic Bl 3 BiBOBIE & (PN Qe

5. RROWBAE

*®vHaryerk, NEKE3BANEBEIIHL, ¥E
FIWNEDE S BT BN DWTRY.

5.1 FELHX

PESROMBIEITIES C XEME S TS, fller-gap A/
—fi% head & T BWEHERT B7IT (la-b) DFICHT
B3ELVWFIANERTH -T2, FEFMC L BZHBIRETO &
SELDTHS.

(12) BN EMILE NI (that the was sick) & MEBEEH
MR 5. ic. argument TH5 XM, head THAUIEL
95, MR LS TARAMLBICED complement
D/ — FAIERRRIBRKES Q. MBEEAMANENS. O
BEIIBEND ./ — FEERBARIC L > THRBTEH, o
LE, FMETNTVS that HiICRIY 2SRRI IEEMEIEL
TW3, &2T, filler-gap MICHBWTREMKGIKD BN F 2w
ZEh, BRIV EHHENADTERAMEL LS. LHL
—#. (1b) KBV T, that HIAIEEMEL TRV E, B
BLTVWAREHICMBRAY»LOBRT N3 HIBHIICRR T 3.
Ko TERTTEEL &5, (2) KEWTLAKTHS.

6.2 BMBEOFRS

(3) £DWT, XER—ZADHH TRBOMRERRTEL
WIBDICEOIERFMERIE L (i8R 5T LATARETH - 12 bh,
FEFVTRUTOLS KHHEhD,

(3a) KEBWT, HIEE about BANEIRHT, ShiHU
MK XD, complement ./ — FAERICIBRICIESGNS. £
UTH— conjunct T3H 3 his girlfriend WAAETH, TDf)
10 L THERBSRIFIA IR E h 5. T DR T semantic predicate-
argument structure IX5ERL L7z LTI K-> TIRRE B i
s, AR REICIEEE T, BRABTHES. Chid
REOHPEL VS AEBWTHLRYTH S,

LA L, REGRIE and BANENB T 21K Y complement
J—FEBRRT 3N, CORRTHAIBISHTICIEEME L
ENTWB. &oT that BIBANT NIRRT about HHHE
h%t&f@ﬁﬁé?ﬁ]ﬁﬁﬂzhﬁ'. BEREMosNRE N, BR
Mo BBakE LT h s, BIARER 4 IR
-g‘('tl)-

—%. (3b) IEDWTHE. H— conjunct BANTNLRRT
about IZ & D HBRIKERE N B - DICBETRATREL 1 5.

(id) : CCTRERL CP EREZ LTS,

5.3 RNR

(4a) IEBV T, F— conjunct BAN T hizpRic kebim il
BNZ & O denied 0 complement ./ — FMELN, HEEH
FHMBENS. CORNTHE NP & that it FATHh3.
FLTHZ conjunct MAANETHhS L HEMABMRINEZ
conjunct O head BMABE N3, T DWHRTH— conjunct I2
o TREND BRI T NCIEEHET h TV B ibic
#— conjunct IZXBHHNSHE NS, —ATHZ conjunct I
SBHPIMNFEENEUY, LU with & that HERBLTL
571" complement & U THATNEWEHIT, (4a) IART
AfiEL A,

—A. (4b) IZHWVT, (4a) LAKICH— conjunct £ 3
head DOHREFHIIFE conjunct D head BANENLRRT
BRADIFEHEL TR LEX OGNS, ZOBE, head T
% denied & that SIEBHELTEY. denied h & DHERRRH]
HEZBIAZNMBRELTWEWDARENS.

54 8 A @

(5a-c) KABNS &S HBRBEOZEINGE ERMENTV X
SENEE BRI MFCRELWTFIIDERTHS. KEFIV
IZHBVWT, (5b) (SAIBBFANHYE < 75 5 1= abICARARINSRASBEA] &
EBIIEBHEE I NT WL DB ABHRTHILEXS.
g, R—XOEXIHHLTERENENB T LLRREH
TWa. —7A, (5¢) & overt ZWELIEL TV 3 i=sbic LR
X4 BAM/E (5b) Itk KEL, (Bb) & (5c) DEMLIEDE
REONBARDEERRLT VB EDLERS.

5.6 A—TIA%R

H=TFUNRRBRLIE. XEATH DN S ABEE R IRIE
ICMRBRHBRENBBRTH D, AN & - THRED
RN AR L LTHSRE RS, H—F U AX
I ERE D RRERATRE A S L BB R AT hE A DR RREER L L
THRVRRTEZNNHS. R LTUTOERERZRD
HiFs.

(9) The horse raced past the barn fell.

FETFMCET &, born BN L R THERTHIR Dt
CHRTEIELT B, XoT. fell RIUBT B L fell ETHANMBIC
EIOTHRE NHHARTZINRT 50 PH5H, 0
BHAIAI SR IR E L T B, — RISy I RSy Y

(iE5) : M= conjunct D head DHRIAMNEDLH ML DIEFEL TV I thL ¥
ABTLLUETHD.



PP zp
sem:about’ his girlfriend’

N

P NP z vp
aem:about’ sem:and'(his girlfriend’ z)

e .

and

som:about’ sem:his girifriend’

| =~

about his girlfriend’ y
sem: about' sem:his girlfriend’

sem:about’ and'(his girifriend’ z)

semihis girlfriend’ sem:and’ sem:z’

E]
sem:about’ and'fhis girlfriend’ that...")

/\

z up
sem:iabout’ sem:and’(his girlfriend’ that...')

/R

zp v and cp
sem:his girlfriend’ sem:and’ sem:that...'

4 (3a) KKBII HMBMIOATAR

T3 LItk > THUEEITU predicate-argument structure
DBHHPWEITI LS T LeHfTbhs. FEF VKB LE
LTk, fell A LB T predicate-argument structure
WP R UHIBRMO GBI 3. ZCT felllickd
HEHAYERE NP KT h3 ), ELWEBKRENES
h. BUHBNENIEEEILT 5. JEEIE LU HHEisIES
B LS S HU B E S 3 FRII— BRI EERICRX 3
M, EEIUEC B 5 UROMBEORNHISRLEHEX B,

6. SMEROIGRLMENDORE

ty a3 IRBWTHARBENERIECEEE2E5X 56
EDWTXHETIRBBRETH S C LABRL. XETIREL
HRMPAC X > THAT hBRETHB LHELE LL,
FIBHIC R QIS & B I LU BT & AEOREH
ERES5ABLEAS. ML LTI, CESHLWHFICHE
DOTHH LI LREL T ERIBBOBRORR, 0O
BUIMLATLLNBOHC I BNBANMTDOTVS LI
B, #RELT (1)-(5) LW ole X TIRERMIER 3T
HPBEBEThBLWS3 BB, 2 THEY Y arTRAR
HTEMERE WA ROV TR T 3. £
. 7L=LT7—2 L LT, REAEBNEETH D IBRADR
U combinatory categorial grammar (CCG; Steedman 2000)
ZHW, fle LTENROFMENERS.

IR B DV TSCHLEET > TV Blic, CCG itk
VTRFETIMCEI B3 LR, % conjunct ZNEL
TR EATOMENRTT S (M 6). MFIcBTHAVLhTVS
AW =X LOBRETRT.

(10) a. X/Y Y = X (>)
b. X/Y Y/Z = X/Z (>B)
c¢. XCONJX' = X" (<&>)

ChIR TN Y OMITEIRTH 5. FEFNVICHWT, Qme
MEHAB LRI LY LR T— BB T U, HiEN
HEIEER LI N30, MEROKMEERBLRFER Y
BA3.

CORRTHEMBAIEBREICEINSY, ad BAHETNS
1T HIEFMBBHBEN TINEREE NS, ZOM. head TH3 of
RU, H— conjunct TH 3 his girlfriend O IEEN

{LEhTWB it Ken was thinking about D¥iEHF I
V—id Sfzp £ 3E0, Eie, TOHT IV —EINMAERIR
BTLTWEWT LEFET S, COAT TV —BRIEZEA
AZZXLICE B LD TIREL, REBORFICLZLDTHS.

and AN ENB L, CCG TRENFND conjunct A
—AFIV—THBTLEERENS. LHL, H— conjunct
REY (yp) TH3B. &oT that i (S4p) LH—{LL., B
I S/zp LM—{LT BT LTUENRETTS. EL, FhF
NORIGARI BN T RGREME e 3, Higsa
ANBOBIBER 6 (TR

. % & &

OO ARG SRS X BPEMD FIY. ThoRXET
1325 RESMPRIC L > TRP T hBREFRTHB LV S T
LEERLE 2OLT. EREBICES S XABREFVER
BTBHC LTRSS LMHEB T L2RL
. Bfe, H—FUARARCHT BHBIERY, STHLEC S
ABBRICOVTHIRLE. LL, FRICEVTRETILD
BRIERTITFONTVS LIFTVEL, SHOEEE LT
BFEhB. Hik, FREL. BEELCOVWTE, YOS

RN ED &S B L TIEERE, BEETAMICOWT

ERENTHEST, ZOMBEZOVTRNOFEHORIEXS
&, DEERICIDRIETAFETHS. —A. RITEFNT
BUATH2ERKEMS. AXE, SOBRIZDONT, tha
&3V B REMLSEBNT 52 LEBERT L
BhoTV3. TORMCOVTRBEREIEBI>TWB T
LIZEZ EZEZONBFRRC L ZRENRING, H—F v
NRAZIZDNTH, WifitE, BROBEIEVKRBICEWTS
BT30S5, HOMSKMNEAELMAL TV S LEAbN
3. B3V o lBiERHLBRGFEFVTCRELL FHlITEC &M
BHTHS. £k, GO AROXREIDOWT B RS
TWBETIVE LT Nayaranan and Jurafsky (2004) Ho%EF
bh5. MRNFERBVT—F Y ARYRYIEDNS ST
TR LAHEEZ 5N, HHMANEERD ANEFLOR
FLLBBTHDLEX S, ELOBRICOVWTRER TR
CCG ZMWedt. ZHULAIREED—DIREYS, Moitidh
DX (Tree Adjoing Grammar, Dynamic Syntax 7 ¥)

(i£6) ! caso checking i3]~ conjunct MMWENABISTETLTWVWE Y
x3



Ken

was thinking about his girlfriend and that he was stupid

S/(S\NP) (S\NP)/PP PP/NP
S/PP e

>8
S/NP

NP

>

5 predicate-argument structre H5ER, L7 L REE 5K TOD (3b) DOUE

Ken was thinking  about

his-girlfriend

and that he was stupid

S/zp vp conj Step
: Az.is thinking about' z ken’ : his girlfriend’ :conj’ : that he is stupid’

&>

Sicp(— yp unifies with S,.¢p)

: and’ (s girlfriend’ that ke is slupid’)
>

S(+— xp unifies with Sy.cp)
:is thinking about' and’(his girlfriend’ lzat he is stupid’) ken’

6 predicate-argument structure 52RE & (B2 & WIEEIEHEE N i-t8D (3b) DRI

REVWTHREFVEOGBEDLRIEED ED XS IAHE NS
MRS A2805 5. LENSBROMETSS.

I ATZRE—E8, Witk 21 #42COE FayS L B
i - RIS ARSERIIREERA BIUTHLRESmNE
EMESHRE Y ¥ — 70 dS5 LPRh b ORISE RO E
I THFbOTWS. £, ANl B (EBRAS). KT 2 (K
1EA%) BROME LYY 3.
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