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ABSTRACT 2. When Prosody meets Syntax 

This paper invcstigatss the prosodic rclcvanco of a pause which. 

along with other prosodic paramctors. scrvcd IO indicac an 

In1ona1ionnl Phrase (Il’h) boundary. I:vcncrelalcd brain 

po1ctntials (IXPs) wc’rc rccordcd while suh,jxts listcncd to both 

inlacl and allsrd ( icrman 13rly and I .illc CIosurI: (IX.‘/I.C) 

scntcnccs. The EC scn1cncrs wcrc prosodically highly acccptai 

and wsll comprchadxl even when the original pauslr a1 the 

boundary position was removal. I%r1hcrmore. a rcversod 

gardc~n-path (initial IX’ pdcrcncc in I.C scntcnct’s) was 

succ~!ssfully induced hy a LIISC IPh boundary irrcspcc1ivc ol 

whcthcr the pause w1Is prcscnt or not. The ISI patturns 

disclossd 1hc on-line processing ot‘ simple and garden-pa1h 

scn1cnccs in more detail. The da1a clsarly dcmonslra! that in 

the prcscncc 0i olhcr prosodic paramcttxs pause, in.scrlion is a 

complcvly dispsnsahlc CLIL’ t‘or houndar); marking. Ths IXP 

rcchnicluc prod to bc superior to hchavioral on-lint mcasurcs 

as data collection dots no1 in1crrupt spzcch prcscntdion. 

The pauses rcl’a-red to had hctv ohstxv~d in the I:arly C‘losur~ 

condition of il previous auditory sludy invcsligating lhc‘ prosodic 

processing of (icrman I .alc and IMy Closinx (1.M Cc’) 

amhiguilics as illustralcd in (.4) and (13) and ddscribcd in dclail 

hclow. III (A). the second vcrh ‘crr&r~n Y’ro ~vrk’ is inuansitivc 

and NI’2 ‘Annm’ is 1he indirccr oh,jcct of 1hc prcccding 

vcrh-I ‘~~f~r:s/~~ic~hr’/j~rnfrti.sus’ (I .c’). In (IS). h\; conltxt, :4nf7~’ is 

demanded as direct oljcc1 by the suhscqucnt 1ransitivc vcrh-2 

‘tvda.sttw/‘to .support ’ (l:C!. Notes that both conditions arc 

structuralI> amhipuous up to the vcrh-2 which is in1lansi1ivc in 

(,4) and transitive in (IS). 

Id! c‘losurc (‘Annu as indirccl object ol‘vcrh-I ): 

(A) 1 lPh1 Pcwr \~rrspricht Annu JI urlwitm 1 

IVtcr promises f\nna 10 work 

1. The Separation of Prosodic Parameters 

Speech. in contras1 10 wriucn 1~x1. provides prosodic cuus in 

or&r 10 exprccs both linguis1ic 1c.g. syntactic) and non- 

linsuisric (L’.P. aCl’cx!tivc) inl‘ormation. Howcvcr. in or&r 10 

rccalizc il ccrlain prosodic ct’td i2.g. acc~~nluinion. prosodic 

phrasing. etc.). splrakers can USC a variety of prosodic 

pnramc1cr.s such as pause, inscr1ion. cons1itucnt Icngthcning. and 

pi1ch or loudness varia1ions tC:utlor. I)ahan & 1)onsolaar. 1997: 

\LX also :\l~r. Stcinhaucr & l.ricdc’rici. 1his issue:). The hoarcr. 

on the o1hcr hand. has 10 dccodc, and lo intcpra1c 1hcsc dil‘l’crent 

paramc1crs. .4 central qucs1ion among the ‘HOWs’ 01‘ prosodic 

language, processing thus conccrnc tho rclativc contribution 01 

each single paramc1cr. A rclu1d issue deals with 1hc rules 

xxadinp to which the paramdcrc can or musl hc comhind in 

or&r 10 achieve a ccr1ain dl’cc1. /\ crucial prcrcquisitc I‘OI 

addressing thcsc qucs1ions empirically is the separation and 

sys1cmatic varia1ion of sin@ paramc1crs. This is a non-trivial 

1ask as rhc dirt’crcnt paramctcrs arc usually no1 complctcly 

indcpendcn1 ol‘ cxh other. It rcla1iv~ly indcpsndcn1 prosodic 

paramclcr is lhc duration ol‘ pawsa. Of course. pauses cannot hc 

simply insad at any position as this would dcs1roy 1hc 

intcrnnl structurC’ 01‘ intonalional units and/or disrupl co- 

ar1icuMion. Howcvlrr. whcrcvcr a pause was originall!; 

prodllcal hy i1 splrakcr. its duration can in principle hi’ 

manipulald without afl&Yi ii e c o1hsr parameters. Such 

manipularions were succcssl‘ully carrid out in the materials 01 

the pww~t study in order to caaminc 1h~ rclativc contribution 01 

a pauw 10 the prosodic rcaliation 01’ II’h houndarics. 

l;arly Closure ( ‘Annu as dirccl ohjcci 01‘ vcrh2): 

(B) 1 I Ph 1 P wr ~x~raprkht #I 1 IPh2 Annu JI ~vtlustm I 

Peter promiscs # lo support Anna 

Comprchcnsiuc acoustic and\i.ws of each of the 3X l.U:C 

sc’ntcncc pairs had disclosed that 1hc sptxkcr had cxprcsscd the 

struclural dil’Cercnccs holwccn (I\) and (R) hy very early 

prosodic dift&nccs in the speech signals. Similar lo I‘indings 

rqxvlcd hy Warren . . . . . . I:T Al... ( 19)95a.h) I‘or l<nglish 1CCX.C 

amhigui1ics. thcsc prosodic dil‘lbrcnccs occurred hcl‘orc the 

scntsnccs wcrc’ s1ructurally disamhipuattxi hy the urgumcn1 

struc1urc’ ol’ verb-2. /is a conscqut’ncc. 1hL’ ~;u’dcn-path cl‘l‘cc~ in 

l:C SL’II~CIKUS prcdictcd hy 1hlr 1.a1c Closure l’rinciplo proposal 

by l:ra/ier (c.g. Frilzicr & Kayncr. IUX2) \h:ils I’ound on1 t‘ol 

visual pres~nlalion in a rclading lask. Whsn prcsonltxl audilorily. 

howcax. the early availability 01’ disamhiguatinp prosodic 

information sccurcd 1hc immcdia1c appropriate analysis in both 

the 1.C and the I:C condition and thus pravntcd the listcncrs 

I‘rom 1hc par&n-path. 

Tho pause inscrlion under considctdon (marked hy a ‘#’ in 

csamplc (IS)) was one ol‘ the most salicnl prosodic dificraiccs 

hctwcctn 1hc two conditions. Thy wcrc oh\iously produced hy 

1hc spcakcr in or&r to mark the additional Il’h houndq 

hctwccn 1hc: first vcrh ‘wr.spricht and Kl’2 &mu’ in IX: 



- 
sentcnccs. This pattern is in complcrc agrccmcnt with the 

prcdictions ol‘ certain rhcorics of syntax-prosody-mapping 

(Kcyclt crt al.. IW6). In other words. the early .syrcwic closure 

(I;CY! was prosodically rcalid by the early closure ol‘ the l’irst 

Intonational Phrase. 

I%r the hearer. the dctectahility ol‘ this dditi<d Il’h boundary 

scrvc‘d as a highly important criterion for parsing decisions. That 

is. its prsscncc dstcrmincd an initial IX analysis instd ol‘ the 

otherwise prd’crrcd I .C analysis. The dominance of prosodic 

inl‘otmiMn in guiding initial parsing decisions wils most 

convincingly dcmonstratcd when WC introdud the additional 

Il’h boundary of (IS) via cross-splicing into thl: 1.C condition 

(A): hlthough the rcsulling condition (C:) consisted oi the sams 

Icxical clcmcnts as the normally easy-to-process condition (A). 

the conl’lict hctwcrcn the early ll’h hour&try (signaling l:C) and 

the ricmancis ol‘ the intransitive vcrh (requiring I.0 inducal a 

very scvcrc pardcn-path (Stcinhaucr. Alter CG I+icdcrici. I WXL 

Intcrcstinply. this prosody-inducd pardon-path was the rewrsr 

v&on 01‘ tlsunl I .C/I~c garden-paths as it rcquircd an inirid EC 

c~fw/v.sis to hc rcvi/cd towards an I.(’ inli’rprclalion. and no1 vice 

versa. Such .scntcnccs wcrc initially prrccival as ‘Peter pvwi.sr.~ 

IO \rotYc ,411~~ _.. ’ which is certainly not prammatical. The on- 

line ~:lI’fccts ot‘ both the: prosodic phrasinp and ILL’ garden-path 

cl‘lct tincludin~ structural rc‘analyscs) wcrc clatrly rcll~ctd by 

c\:cnt-rclitlcd hrain potentials (,IXl’sL 

3. The Brain at Work: Event-related 
Potentials and Language Processing 

Most psycholinguistic rcscarch is hascd on ht‘havioral studicc 

measuring error rates and reaction times. Howcvcr. due IO its 

implicit on-line characteristics and its high time resolution the 

cmploymcnt ol‘ IXI’ mcasurcs has ioincd the list ol‘ on-lint 

methods as an additional approach lo study lanpuagc proctrssinf. 

I~lil’s arc :I transient chanfc ot‘ voltapc. rcllcctins a systlrmatic 

brain activity which is triggcrcd hy a physical cvcnt. II‘ this 

event is it word prcscntcd ciltiu in a semantically approprialc 

contc:xt or in an inuppropriatc context (~‘.g. ‘ffc sprrud thr wmr 

hrtwd wirh socks’). the I%I’ rlil‘l’crcnclrs hlrlwecn lhc Iwo 

conditions rcflcct the brain’s activity while processing a 

wmantic violation. This cxpcrimcnt was conductd hy Kutas 

and Hillyard ( IWII n-ho I‘ound a ncgittivc bin poluntial 

around JOi) ms al‘lcr onset of the anomalous word. the WOO 

component. The WOO has hccn rcplicatsd in hundreds 01 

sludics and rcbts dit‘l‘icullies in Icxicallscmanlic intcpration. 

The costs ol‘ procasing syntactic dil‘l‘icultics. on the other hand. 

plrncrally elicit it late positivity around 600 ms (1’600) rather 

than an WOO (e.g. Ostcrhout & Holcomh. 1092). Thus. in 

contrast Lo rcspon.sc limos. IXI’ pattlrlns can more easily 

distinyish hetwcon dil‘lbcnl Icvcls ol‘ linguistic processing. 

The vcrh Gpumcnt structure violations in the rcvcrsc gardcn- 

path condition tC) imply both an initial prohlcm ol‘ Icxical 

inrcgration and additional syntactic cost while rcanalying the 

structure I‘rom IX to I.C. As praIictaI. the incompatihlc vcrh-2 

ol‘ condition (c’! clicitcd an N-U)0 I‘ollowcd h\ a 1’600. As in 

comparahlc auditory studiss prswnlin p natural speech. horh 

1~121’ components had a latsr peak latency as compared IO visual 

sludics such as those cited ahovc. h complctcly ndw finding 01‘ 

our previous study was thal Il’h houndaries wc’rc also rcl’lcctcd 

in the I:Kl’s hy a positive poinp waveform that WC rcl‘cr to as 

c’losurc I’ositivc Shift (CM, (Sl~inhau~r ~‘1 al.. 19%). 

4. The Present Study 

Al‘tcr the prcviotls studies dcscrihcd ahovc had prod that 

prosody drove the parsing daisions u’c could prcparc Lo 

cxaminc the rclati\:c contribution ol’ single prosodic paramctcrs. 

The most salient prosodic dil’l’crcnccs hctwccn the spcsch 

signals in (A) and (IS! wcrc as li1llows: 

. I:irsl. the initial scntcncc scpment (id. ‘Prwf 

\~t~mpicht’) was considcrahly Icn~thcncd in (Ii). 

. S~Ulnd. il pause 0l‘ sonic I.50 ms was inscrtcd only in 

(1~) at the additional 11% boundary (i.e. hdorc ‘IIr7no’ 

as marked hy a ‘#FL 

. Third. whcrsas the’ main accent in t.4) was alignctl to 

1111’ soconcl vcrh ‘cldwirtw ‘, it occurrd on the Nl”Aww 

in (IS!. Ths rcspc‘ctivc XCWI positions wcrc rcalizd 

h> h~lth pitch and IOMI~CSS peaks. 

As outlinod ahovc. the most indcpcndsnt one of thcsc 

paramstcrs was the pause duration. The prcscnt study thc’rL:Lorc 

t‘ocuscs on potcnlial parting dilQrcnc~5 due lo the prcscncc as 

opposed to ~hc‘ ahscncc of this pause. To this aim. WI: 

manipulalsd the spcc‘sch signals 01’ the I‘ormcr conditions (IS) and 

(c’) in that WC’ romovcd the pause hctwccn the first vcrh (c,g. 

‘wr.spricht Y’pron~iws’) and the ~cond NI’ (~‘.g. ‘.4rvr~‘). The 

pause: removal wa pdormcd with particular cart in order not 

to alter the signals of ad,iaccnt words. For cxamplc. as stop 

consonants such as /p/ arc charactcrizcd hy a prcccdinf silent 

phascr ol‘ some 50 ms. the corrssponding part ol‘ the pause \vas 

prcszrvcd whcncvcr the NI ‘2 hcgan with a stop consonant. 

The two rcsuldng condilions dcrivcd tram (13) and (c’, will 

hcrdtL\r hc rclbrrcd IO as (IS”) and (C”). rcspcctivcly. ‘l‘h~> study 

compriud -1 crxpcrimcntal conditions. namely (A). (B). (B”). 
d (c”) with 18 SCntenCL’S CXh. NOLC that ((“‘1 consisted 01’ lh’ 

same‘ lexical olcmenls as (.4) including the inlransili~~ vcrh 

requiring 1.C: and (IS”) consistsd ol’ the same dcmcnts as (1%) 

with the: transitive vcrh requiring IX. In contrast to (A). the 

initial fryncnls in conditions (13). (1%“). iNId (C”‘) wcrct all 

ticrid t‘rom the IX: condition and thus containal thlr same 

pitch and Ioudntas pitttcrns. Howcrvcr. only the original 

condition (IS) still contained a p~~usc precdinf NE (c.@. 

‘Annr~‘). whereas (A). (IS”1 and (C”) did not. The rslsvant parts 

oI‘ the rcspcctivc 1 conditions arc: cnumcratcd hclow. whcrc 

itdic.s indicate the origin Krom the I .C condition (A) and bold 
characters indicator the origin from IX’ condition (1%). The ‘# 



(A) Pwr ~~f~rsprichr .AI~IIN :I, ARl~I.II r..Y 

(B) Peter verspricht # ~-\NNA zu entlasten 

(B”) Peter verspricht AMA zu entlasten 

(<‘“) Peter versprichl ANNA JI dx4ru 

The gcnual rationale of this &sign is as I‘ollows. The 

dctccrahlity ot’ the diitional IPh boundary hct~cn ‘~~c~qwic~hr 

and ‘Anm is held rcspunsablc l‘or the chungc from initial 1.C to 

initial I<(’ parsing. II‘ the pause insertion as such contrihutcs 

considclahly to thlr houndarp marking. then its uhscncc, should 

I.L’~LICL’ this charye. That is. (1%“) should hc more dit‘ficult to 

parac than (1%) as it dies on the dctcction 01 the boundary. And 

(C”) should induct a IL‘SS scvcrc gardlbn-path than the I‘ormsr Cc‘) 

condition as its intransitive vcrh-2 ’ c~rtwifc~f~’ rcquircs il I‘inal I I’ 

;malysis. 

4.1. Materials and Methods 

Subjects. I6 students participated in the cspcrimcnt. All 

suh,jccls wcrc right-handcd (icrman nativcr spcaksrs with 11o 

ncurolopical disordsrs. They wcrc not inl’ormcd in adva~lc~ 

ahout the aims 01‘ ths study. Nwc ol‘ them bud cxpcricncc: \\ith 

rclalcd ztiidics. 

Materials. The 4 x 1X cxpcrimcntal scntcnccs wcrc pseudo- 

randomI\; intcrmixcd with 1-U l’illcr scntcnccs (produced hy the 

saint I\lmals nalivc spcakcr ot’ Standard Cicrmun) and 

distrihutsd across X ctxpcrimclntal hlocks. The t-docks wcrc 

prcscmd in IWO sessions with 1 blocks each. bar 20 !% ol‘ the 

scntc’ncc’s. comprchcnsion clucstions wcrc produd hy a ~nalc 
speaker. 

Procedure. Al’ter clcctrodc application (SW helow~ participants 

wc’rc scatl’tl in a soudprod a11d ~l~ctro-niapn~licolll~ shicldal 

dimly lit chamhcr. Thq silt X0 cm away t‘rom a 17” monitor and 
two Ioudspcakcrs. .Aftcr poforming in ii practice block 01‘ II) 

trials thq were pressntcd with ths lmr cxpc’rimcntal Idocks 

which wcrc‘ scparatd hy pauses. Ikh trial hcgan with a fixation 

cr(es in the ccntc’r 01’ the monitor in or&r to minimic cyc 

movc‘mcnts which can c~wsc’ artil‘acts in the l.,l:G. Al‘tcr 2000 

ms. the scntcncc was prcsintcd auditorily. while the cross 

rcmaincd on the screen. Sub.jcc~s wcrc instructed to listcn 

carefully to the SCIWIICCS. Immcdia~cly alicr scntcncc 

prcwntation. the question ‘correct?’ wils prcwnlcd visually on 

the screen und the participants had to ,judge the prosodic 

accctptahility of the scmcncc hy prcaing a YI;S or a NO hutton. 

In 20 5; ot‘ the trials. an additional comprehension question was 

prcscntcd auditorily and had to hc answcrlrd as accurately and 

I‘asl as possihlc. Thcrcalicr. an exclamation mark on the screen 

indicatd a 2(1(X) 111s interval in which suh,jccts wcrc sncouragcd 

IO blink their qss. This instruction rcduccd qc hlink artil‘acts 

during scntcncc prcscntalion. Tri;il prcscnlalion and 

pcrl‘ormancc data collection was controllzd hy an IBM 

compatihlc Pcntium PC using I:KTS sol’twarlr. 

EEG recording. The t!l:(i was rccordcd I‘rom I7 cap-mount4 

tin electrode with a sampling rate ot‘ 250 H//l3 hits and 

amplit’icd hv a Nsuroscan l)C amplil’icr with 10 Hx low-pass -f. 
I‘iltcr. The lcli mastoid clcctrodc scrvcd as_the: rcl’crcncc. 

ERP analyses. I~lWs for each participant. condition. nnd 

clcctrodc wcrc co~~~putcd I‘or epochs timelockcd cilhcr to the 

SCIIICIICL’ onset or to the onset of the critical vcrh-2 with 

prcccding hasdins intervals 01’ 200 ms. Trials containing ~:yc 

hlink or movcmcnt artil‘ucts wcrc rcjcclai. Avcrqcs WL’W t’irst 

computal I‘or each single sub,jccl. Thcso ;l\sritpls then intcrcd 

the grand avcragcs. lilil’ components wcrc qUillltifi~d ilS 

umplilutle incans ol‘ spccit’icd timc windows. (I.or tit2lililS sl‘c’ thi 

licsults section.) Statistical analysts l’or both hchavioral and 

t Xl’ data wcrc pcrl‘ormcd by ANOVAs. Whcrc appropriati. 

Huyhn B l~cldt dl:-condons and a modil‘id ISonlcrroni p- 

value correction to protect agains proyasivc Type-I wurs 

wcrc applied. All crI‘ILcts wcrc signil‘icunt with pc.05 or hcitc‘r. 

4.2. Hypotheses 

(iivcn thi I‘indings 01‘ the previous slid). the hypothl!scs w:crc 

straight I’orwurd. .As gcncral hg’pothcscs WC cxpcctctl il 

rcpliciUion l’or conditions (A) and (IS): 

l High accc‘ptahilitics and low error rates in hoth 

conditions. 

l c’losurc Positive Shil‘ts in the l:KI’ at 11% 

hoiindarics. i.2. oiic CI’S iii t.4) and two 
(‘PS’s in (13) 

C’onccrning the pause manipulation. two pocsihlc casts had to 

hc distinguishsd I‘rom uhich the following hypothcscs could t-c 
dcrivcd: 

I.) If the pauscr insertion in the original I:c’ condition (IS) was 

crucial or 211 Icast important I’or Il’h hotmdilr~ marking and to 

induct 1;c’ parsing. then 

I .a. 

I.h. 

(13”) should hc considcrddq ICSS acccptuhls than 

(I<). illld proccssinf difficulties whlrn 

cncountcring vcrh-2 in (13”) should elicit an 

N4OO/l’hOO partcrn in the I:KI’. 

II’ the hou~~dary marking was complcrtcly due to 

the pause (C”) should hc as wall accccptctl as 

(A) imd display the same 1~111’ patterns. II’ the 

pause was only partly contributing to the 

boundary marking. (C:“) should hc more rc‘adily 

acccptd than (0 ol‘ ths previous study and elicit 

a smaller N4OO/l’h(IO pattern in thi I IW than (C) 

2.~ (1%“) should hc cqually acccptahlc as (1%) and the 

vcrh-2 should elicit the smc I~KI’ pattern as in 

IS). 

2.h. (c”‘) sh(luld hc just HIS prosodically iLcccpIuhlC HIS 

(c’, ol’ the previous study and elicit the same 

N4O(I/l’hOO pattern in the I~IU’ as (C). 



5. Results 

The results wcrI: almost 21s straight I‘orward as the hypothcscs. 

,4s Figure 1 illustrates. the prosodic jud@cmcnt data rcvcalcd a 

clc’ar pattcrn. 130th condition (A) and (Is) wcrc highly accepted 

in X2.6 and 74. I !:G ol‘ the trials and did not difl’cr l’rom each 

other. thus confirming the first gensral hypothlrsis. (13”) was 

equally well acccptcd (7.5.X ‘2) and did not difli’r t‘rom (H). 

confirming hypothesis 7a and rc,jccting la. (C”) was acccplod in 

only 11.5% ol‘ the trials. This rate was signil‘icantly s~~~allcr lhan 

that in (‘4) hut still hiphcr than that of the original (C:) condition 

in the previous study. This pattern ;II kast rsjocts ths strongest 

version 01’ I h. 

Prosodic Judgemats 

Figure I: Prosodic .ludg~~iic~its in the 1I)ur condilions. given as 

ilCC~ptilhilit~ I’iltCS. 

Second. ;m early positive goinp shil‘t in lhc IN’s ~11 the inilial 

11% (i.c. Ihe I‘irst VI’S) was found in condition (13). (IV’) and 

Cc’“). hut not in (A). The late CI’S wits ohscrvcd in all 

conditions. This I~KI’ pattern conl‘irms the second gcnoral 

hyporhcsis. t‘urthcrmorc. it shows that cvcn without :I pause the 

11% was proccssd on-line. Nolc. that due Lo lhe pause: removal. 

thlr first (‘I’S hy I second in conditions (IV) and (C’“) had a 

shorter latency than that in (1%). 

Figure 2: (irand avcqc I:Kl’s time-locked lo the onset of lhc: 

critical vcrh-2 211 the IV, clcctrodc. The potentials of conditions 

(13) illld (C”) arc supcrimposal. 

Third. the tN’s clicitd by lhc second vcrh do not diI‘i’c1 

hctwecn conditions (13) and 03”). indicidnp similar on-line 

processing. In contrast. vcrh-2 in condilion CC”) displays 

considcrahly cnhanccrd amplitudes ol‘ hoth N-NO and MOO 

(Figure 2). This pattern is idlrntical IO that previously l’ound f01 

the original..(C) condition. This finciinp conl‘irms hypothesis 2h 

while rc,jccting I h. . - 

6. Discussion 

The data clearly dcmnnstrato that in the presence of otlw~ 

prosodic paramclcrs. a the original pause insertion was 

compl~tcly dispcnsahlc for the hcarcrs’ dctcction of the 

additionul thirst Il’h boundary. I:vcn when the pause was 

rcmovcd. I:C‘ insload of I.C parsing was initially dctcrmincd. 

This parsing decision led IO easy intqration of vcrh-2 in (IN 

and IO LI rcvsrsc garden-path in CC”). The strcnpth 01‘ this rcvcrsc 

garden-path seems to indicate that a reanalysis involving an Il’h 

boundary dclclion is cxtrcmsly difiiculi. Its scvcrcncss may also 

have to do with the revision ol’ the initally assumed dominance 

relation hctwccn vcrh-2 and 21’2 (cl‘. (iorrcll. lYY5). 

In contrast to purely hchavioral masurcs. the CPS in the I N’s 

provides an on-linc indication ol‘ intonational phrasing which 

othcrwisc can only hc indirclctly inlcrrcd. The N1OO/t’OOO 

pnrtcrn charactctbcs the processa underlying ILL’ garden-path 

and their rospectivs time course more sprcil‘ically thim 

behavioral data. An additional advantage! ol’ I~lil’s was that the 

scntcnccs could hc prcsonted as a whole. t3cha\ioral on-lint 

studies employing cross-modal naming tasks (c.p. Warren CI al.. 

lYY5). prcscnl scntcncc fragments only and rcquirc to pcrl’orm 

in a quite unnatural task. Thus l<KI’ studies allow IO study 

prosodic pruccssinp more closd~ to normal natural speech. 
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