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1 Intr oduction

This article is concernedwith the ambiguity that arisesif a resultatve predicateis modified
by the adwerb again. Intuitively, the semanticof the adwerb eitheroperateon the eventtype

expressedy themainpredicatepr onits resultstatetype. This effectis illustratedin (1):
(1) Johnopenedhewindow again

In its repetitivereading (1) presupposethatPetethadalreadyopenedhewindow oncebefore.
In therestitutivereading,it is only presupposethatthewindow wasopenat sometime before
thedescribedevent. In severallanguagesthis ambiguitycanbe partially resolhed by meansof
word orderor intonation.

This paperconsistsof two parts. In thefirst part, we will briefly review existing accountsof

this ambiguity It will bedemonstratethatit cannotbe reducedo a scopeambiguityon some

*Wewouldlik eto thankManfredBierwisch,MarkusEgg, CathrineFabricius-HansenyianfredKrifka, Claudia
Maienborn,Arnim von Stechav, Henk Zeevat andthe audienceof IATL 15 in Haifa for helpful discussionsand

comments.
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abstractlevel of representation.Insteadwe will proposea treatmentthat assumesyntactic
integrity of lexical items. It makescrucialuseof a Davidsoniansemanticdoth of eventive and

stative predicates.

The secondpartdealswith the partial resolutionof the ambiguityby meansof word orderand

intonationin German.We will arguethatthisis theresultof a procesof pragmaticstrengthen-
ing, amechanisnthatselectoptimal candidatesrom a highly underspecifiedelationbetween
form andmeaning.lt makesuseof the evaluationmechanisnof Optimality Theorybut differs

from the standardoicturein takingboththe hearemperspectie andthe spealer perspectie into

account.

2 The problem

As was mentionedin the beginning, the adverb again triggersa characteristiambiguity be-
tweena repetitve anda restitutve readingif it co-occurswith a resultatve predicate.Let us

take (2) asanexample.
(2) Henrycleanedhekitchenagain

In its repetitve reading,it is presupposethat it wasnt the first time that Henry cleanedthe
kitchen. This maybe paraphrasedsin (3).! Therelation“<” expressesemporalprecedence.

Materialbehindthe colonrepresentpresuppositionsso“¢ : ¢” assertg andpresupposes.
(3) Ai.CLEAN(Z, H, THE_KITCHEN) : 35 < 4(CLEAN(j, H, THE_.KITCHEN))

Besides,(2) hasa restitutve readingwhereit is only presupposedhat the kitchen had been

cleanbefore:
(4) Mi.CLEAN(Z, H, THE_KITCHEN) : 35 < 4(IS_.CLEAN(j, THE_KITCHEN))

The samekind of ambiguity ariseswith an achiezementpredicatelike to reat the surface

Sentencgba) hasthereadingq5b) and(5c).

1Throughoutthe paper we use“i, j,...” asvariablesover time intervals, “e, e’, e1, ez, ..."” asvariablesover

events,and“s, ¢, s, s2,..." asvariablesover states.



(5) a. Thediverreachedhesurfaceagain
b. Ai.REACH(4, DIVER, SURFACE) : 35 < i(REACH(j, DIVER, SURFACE))

C. Ai.REACH(i, DIVER, SURFACE) : 35 < i(I1S_AT(j, DIVER, SURFACE))

In German,word orderandintonationmay be exploited to disambiguateheseconstructions.
Thereis a generalagreementhat the underlyingword orderin Germanis SOV, which is re-
flectedin thesurfacestructureof embeddedlausesyhile this patternis blurredin mainclauses
by V2. Sowe will restrictattentionto embeddealausesIn the Germancounterparbf a sen-
tencelike (1), theadwerbwieder (“again”) may occureitherbetweensubjectandobject(asin
(6a) and(6b)) or betweenobjectandverb (cf. (6c) and(6d)). In the unmarled intonation,the
main stressusuallyfalls on the objectif it is adjacento theverb(cf. (6a))andontheverboth-
erwise(cf. (6¢)). The sentenceaccentmay be shiftedto the adverb wiederhowever, resulting

in de-accentingf bothobjectandverb(6b,d)).

(6) a. ?(weil) HanswiederdasFensteroffnete

HANS AGAIN THE WINDOW OPENED

b. (weil) Hanswieder dasFensteffnete

HANS AGAIN THE WINDOW OPENED (repetitve)

c. (weil) HansdasFenstewiederoffnete

HANS THE WINDOW AGAIN OPENED (restitutve)

d. (weil) HansdasFenstewieder offnete
HANS THE WINDOW AGAIN OPENED (repetitve)

‘Hansopenedhewindow again’

None of the fours patternsgivenin (6) is ambiguous. Without a specificcontectual setting,
(6a)is deviant. In (6b,d),therepetitive readingis clearly preferredwhile (6c) only admitsthe
restitutive reading? Sothepatternghatarisesmaybesummarizedy thefollowing descriptie

generalizations:

2Thesefactswerefirst discussedn Fabricius-Hansen983.
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1. Unmarledintonationgoeswith therestitutve readingwhile mainaccenbnwiederleads

to therepetitve interpretation.

2. Therestitutive readingobtainsif the adverb precedeghe object. If the objectprecedes

theadwerb,therepetitve readingis preferred.

3 Decompositionapproaches

In Generatre Semanticstheambiguityin questionrwasusedasanargumentfor lexical decom-
positionof achiezementsat anunderlyingof syntacticrepresentatiolicf. McCawley 1971and
Morgan1969).Accordingto this view, theunderlyingrepresentationf (7a)and(b) is (7c) and
(d) respectiely.

(7) a. Johnopenedhewindow again
b. Thediverreachedhesurfaceagain

c. [s [xp JOhn][yp CAUSE[s BECOME][s [xp thewindow] be.open]]]]

d. [s BECOME][s [np thediver] [y p beat[yp thesurface]]]]

If we assumehatagain mayattachbothto thematrix S-nodeandto embedde®-nodesthetwo

readingsof (1) naturallycorrespondo two differentunderlyingscopepositionsof the adverh

(8) a. [sAgain[g [xp John][yp CAUSE[s BECOME[s[xp thewindow] be open]]]]]

b. [s[~p John][y» CAUSE[s BECOME(s again[s [xyp thewindow] be_open]]]]]

A similar story can be told about(5), where again may be attachedeither above or belov
BECOME

With this syntacticbackgroundihe desiredreadingscaneasilybe derived in a compositional
way if we assumehatthe meaningof againis asin (9), i.e. again doesnot affect the assertion
of thesentenceandit triggersa presuppositiothatthe propositionin its scopehasbeentrue at

sometime beforethe evaluationtime 3

3We have to addthe unproblematia@ssumptiorthat CAUSE andBECOMEaretransparentor presupposition

projection.



(9) ApAi.p(i) : 35 < i(p(4))

In sum,lexical decompositiorof resultate predicatesnto “BECOME + resultstate”or “CAU-

SE + BECOME + resultstate”allows usto reducethe ambiguityof again to a mundanescope
ambiguity—if BECOMEtakesscopeover again, we getthe restitutive reading,otherwisethe
repetitve one. We thusexpectthatno ambiguityarisesif sucha decompositions impossible,
for instancen the caseof statve predicatesThisis in factbornout; the only readingof (10a)

is theonein (10b),asonewould expectgiventhe lexical meaning(9) for again.

(10) a. Johnisin Israelagain.

b. Ai.1S_IN(4, 3, ISRAEL) : 35 < 3(1S_IN(j, J, ISRAEL ))

Thebasicideaof the Generatre Semanticstyle explanationwasrevivedin von Stechav 1996,
whereit is combinedwith a modernsyntacticanalysis. Sinceit is impossibleto do full jus-
tice to the meritsof von Stechav’s overall programwithin the limits of this paper we restrict
discussiorno thoseaspectshatareof immediaterelevanceto theissuegliscussedhere.Simpli-
fying somavhat,von Stechav analyzeghe semantidouilding blocksof Generatre Semantics
aslexical or functionalheadsin the senseof X-bar theory BECOMEis syntacticallyrealized
asVerbandthepredicateof theresultstate(BE_OPEN in (7a)) assomelexical headX?, while—
following a proposalfrom Kratzer1994—CAUSE is a possibleinterpretationof the headof a
projectioncalled“VoiceP” thatembedghe highestVP shell. VoicePin turn is dominatedoy
AgrOR TP andAgrSR Crucially, von Stechev assumeshatbothsubjectandobjectaremoved
to their respectre SpecAgrpositionson S-structure.Furthermore CAUSE BECOMEandthe
resultpredicatearecomposedo alexical unit via headmovementon S-structurelgnoringthe

latterpartasinessentiafor our discussionthe S-structurdor (11) is asin thefigureonthe next
page.

(11) (weil) JohndasFenstebffnete

JOHN THE WINDOW OPENED

Theadwerbwieder(“again”) maybeadjoinedto any maximalprojectionin this structure.Soas
in thestructureassumedby generatre semanticistsye expectascopeambiguitydependingn

whether the adwerb is attached higher or lower than BECOME |If



wieder(“again”) is attachedo AgrSRE TP, AgrOPor VoiceR AgrSP

we expect the repetitve reading, while adjunctionto XP /\

leadsto therestitutive interpretation. John /AQQ
Sincethe objectmovesobligatorilyto SpecAgrOthe scope TP AgrS

of wiedermay partially readoff from the surfaceword or-

der. If theadwerboccursbetweersubjectandobject,it must AGrop T
beadjoinedeitherto TP orto AgrOPR. Bothstructuredeadto ¢ ngro,
therepetitve reading. A surfacepositionof the adwerbbe-
tweenobjectandverb,ontheotherhand,correspondsither VoiceP  AgrO
to adjunctionto VoiceP(repetitve reading)or to XP (resti- t,/\Voice’
tutive reading). So the latter word orderis predictedto be |

ambiguous.In otherwords,von Stechev's analysisis able VP Voice
to derive the secondgeneralizatiorgivenabove concerning /\ CAUSE
disambiguatiorby word orderin German. N \|/

To summarizeso far, lexical decompositionn the style of t, x  BECOME
Generatre Semantichasthreeadvantagedor the analysis |

of the behavior of again: It givesa principled explanation open

for therepetitive/restitutve ambiguitywhichis easilyincor

poratednto a generaframewnork of compositionalnterpretationjt cando sowithout stipulat-
ing alexical ambiguityof again, andit is ableto accounfor disambiguatingvord ordereffects.
Thesemeritshave to be contrastedvith someshortcomingshowever, thatwill ultimatelylead
usto rejectit in toto.

To startwith, an analysisof again in termsof scopeleadsto over-generation.As the careful
reademprobablyalreadynoticed,boththe classicalGeneratre Semanticanalysisandvon Ste-
chow’smodifiedversiondo notpredictatwofold but athreefoldambiguityof sentencebk e (1):
the adverb may take scopeboth CAUSE and BECOME (repetitve reading),it may be scoped
out by both operatorg(restitutive reading),but it shouldalso be ableto take scopebetween

CAUSEandBECOME The GS-stylestructureis givenbelow:

(12) [s JohnCAUSE [s again[s BECOME[s thewindow open]]]]
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So (1) shouldhave areadingwhereit is presupposethatthe window openedbefore,but not
necessarilygueto anactionby John.This interpretatiordoesnot exist though.

This over-generationcan possiblybe dealtwith by meansof additionalrestrictions. By tak-
ing the interactionagain with indefinitesunderconsiderationwe will find a caseof under
generatiorthatis lesseasilyaccommodated.

Let usstartto look atindefiniteobjects.Herethe predictionof the decompositioranalysisare

borneout. Considerthesentence
(13) Johnopenedawindow again

If we grantthatthepositionbetweertCAJSEandBECOMEis notapossibleattachmensite,we
expectsix readingsincethesentenceontainghreescopanducingelementsCAUSE/BECOME
againanda window Theambiguityarisingfrom differentrelative scopeof CAJSE/BECOME

anda windowis hardto detectthough,sowe areleft with four readings:

(14) a.[sJohnCAUSE[s BECOME][s again[s awindow open]]]]
b. [s [awindow], [s JohnCAUSE[s BECOME][s again[s = open]]]]]
C. [s again[s JohnCAUSE[s BECOME[s awindow open]]]]

d. [s [awindow], [s again[s JOhnCAUSE[s BECOME][s x open]]]]]

Thesefour readingsdo in factexist. Theobjecta windowmay be eitherspecific(asin (14b,d))
or unspecific(14a,c),andagain may be repetitve (c,d) or restitutive (a,b). Note thatin those
readingswhereagain takesscopeover the indefinite ((14a)and(c)), the presuppositiorof the
sentencas “about” anotherwindow thanthe assertion.In (14a)it is presupposethat some
window wasopenin the past,and (14c) requiresthat Johnopenedsomewindow before. In
eithercasejt neednot bethewindow of whichit is assertedhatJohnopenedt.

Now let usturn attentionto indefinitesubjects.In this connectionthosecausatre verbswhere
theagents acomponenbf theresultstatedesere specialattention.Exampleof thisverbclass
areto settleor to enter Underthedecompositioranalysisconstructiondieadedy theseverbs
have a subjectcontrol structure,.e. the subjectsof the main clauseandof the mostembedded

clausearecoreferent.



(15) a. Johnsettledin New Jersg
b. Johnenteredhestage
c. [s JohnCAUSE[s BECOME][g John[yp livein New Jersg]]]]

d. [¢ JohnCAUSE[s BECOME[s John[yr beonthestage]]]]
Now let usaddagain andreplacethe subjectby anindefinite:

(16) a. A Delavaresettledin New Jersg again

o

. [s again[s [yp aDelavare], [s t CAUSEBECOME[s z livein New Jersg]]]]

o

. [s [np aDelavare], [s again[s + CAUSEBECOME/[s z livein New Jers#]]]]

o

. [s [vp aDelavare], [¢ +t CAUSEBECOME][s again[s z livein New Jersg]]]]

Sincetheindefinitea Delawale bindsthe subjectargumentplaceof CAUSE, it musttake scope
over CAUSE andthusalsoover BECOME Sowhile lexical decompositiorcorrectly predicts
four readingdfor (13), it only admitsthe threereadingsfor (16a)thataregivenin (b), (c) and
(d). Thereshouldbenoreadingcorrespondingo (14a)for (16a),i.e. arestitutve readingwhere
the presuppositions aboutanotherDelavarethanthe assertion.lts meaningrepresentations

givenin (17).

(17) Xi.3z(DELAWARE(x) A SETTLE_IN(4, z, NJ)) :

35 < iJy(DELAWARE(y) A LIVE_IN(j, y, NJ))

All ourinformantsagreethatthis readingdoesin factexist though.Imaginethe following sce-
nario: The Delavaretribe wascreatedn theareaof New Jersg atthe beginningof time. They

never left the areauntil 200 yearsagowhenthey wereforcedinto a resenationin Oklahoma.
Recentlyamemberof thetribe movedto the homeof his ancestorsin this setup,(16a)would

be true andits presuppositiorulfilled eventhoughno Delavaresettledin New Jersg before,
andno Delawarelivedtheretwice.

Underthe decompositiorapproachthis readingposesa scopeparadoxsincel. the indefinite
musttake scopeover CAUSE/BECOMBbecausét bindsanamgumentplaceof CAUSE, 2. BE-

COME musttake scopeover again sincewe aredealingwith arestitutve reading,and3. again
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musttake scopeover the indefinitesincepresuppositiorandassertiorareaboutdifferentindi-
viduals.

Therearetwo possiblestratgieshow this readingcanbe accommodateth a decompositional
framework. First, one might wonderwhetherto settleis in fact causatre. If it is only to be
decomposethto BECOMEandlive in, the scopeparadoxdoesnot arise.If this werethecase,
however, theforceddeportatiorof theDelavaresto Oklahoma200yearsagocouldbetruthfully
describedby The Delawalessettledin Oklahoma Accordingto our intuitions, this is not the
case.

Alternatively, onemight arguethatthe sourceof the existentialquantifier(s)s nottheindefinite
article but someoperationof existentialclosurethatbindsall free variablesin its scope.This
is how existential indefinitesare treatedin DRT. Under this perspectire, the readingin (17)
might be taken asanindicationthat existentialclosureappliesto presuppositiormndassertion
separatelyHowever, thelatterhypothesiss falsifiedby readingdik e (14b)or (d) whereasingle
existentialquantifierbindsvariablesoccurrencebothin theassertiorandin thepresupposition.
Theseconsiderationadusto theconclusiorthatthescopegparadoxproblemis in factinherent
to the decompositiorapproachas suchanddoesnot dependon further particularassumptions

aboutthe syntax-semanticsterface.An alternatve analysishasto be found.

4 A Davidsoniananalysis

Two of thethreestepsthatled to the scopeparadoxabove seemmpeccable:

1. In the reading(17) the indefinite subjecttakes scopeover the whole verb—nomatter

whetherit is decomposedr not. Otherwiseit couldnotfill the subjectargumentplace.

2. Theadwerbagaintakesscopeoverthesubject.Thisis theonly concevableway how the
separate@xistentialquantificationin assertiorandpresuppositiorranbe derved compo-

sitionally.

This in mind, thereis no choicebut to give up the third step,namelythe assumptiorthat a
restitutve readingariseiff againis in the scopeof BECOME Ratherthe scoperelationsin the

readingin questionarelike
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(18) AGAIN(3z(DELAWARE(z) A SETTLE_IN(z,NJ))))

Thisis exactly asin therepetitve reading(16b). Sowe areforcedto assumehatagainis in fact
lexically ambiguoushetweena repetitve anda restitutive readingwhich arenot distinguished
scopally

Sonext to therepetitve readingof again thatwasgivenin (9) andis repeatedn (19a),we have

to assuma lexically restitutive readingthatis sketchedn (b).

(19) a. Aprip(i) : 35 <i(p(5))

b. ApAi.p(i) : 3j < i(RESULT(p)(5))

Thefunction constaniRESULT is assumedo be interpretedasa functionresult Whatarethe
propertief thisfunction?Thefirstideathatcomego mindis roughlythefollowing: resultis a
functionfrom propositiongi.e. setsof world/time-intenal pairs)to propositionsandresul{p)

is the mostspecificpropositionthatis alwaystrue after in an interval immediatelyfollowing

aninterval wherep wastrue. This first attemptwill not do, however. To derive the restitutve
readingof (1) correctly we have to demandthat the resultof “John openingthe window” is

“the window beingopen”. After aneventof Johnopeningthe window, it is certainlytrue that
thewindow is open,but it is alsotruethatthewindow hasbeenbeenopenedoy John.Soin the
restitutve reading,(1) would presuppos¢hat the window is openasa resultof Johnopening
it before,andthusthe restitutive readingwould coincidewith the repetitve one? We take this
problemasanindicationthatan analysisof actions,statesetc.in termsof world/time pairsis

too extensionalin a sense:evenif two eventtypesare extensionallyequivalentat all indices,
their resultstatesmight still differ.

A Davidsoniansemanticseemsnorepromisingsincethereintensionallyequialenteventtypes
might still be distinct. Following Davidson1967,we assumehatall eventive predicatehave

aneventargumentandwe extendthis stratgy to statve predicatesFurthermorave postulatea
relationR betweereventandstateghatholdsbetweeranevente anda statesiff sis a potential

resultstateof e. Anotherparaphrasenight be “the postconditionsof e hold in s”. Note that

4This objectioncan be raisedagainstthe model theoreticapproache®f Dowty 1979 and Fabricius-Hansen
1983too.



11

we do notdemandhats is in factaresultof e or thats follows e temporally To returnto the
example,we postulatethat R relatesany eventof the type “John openingthe window” to one
stateof thetype“the window beingopen”,andary stateof thelattertypeis relatedto oneevent

of theformertypeby R. Theinterpretatiorof RESULT maynow be construecas
(20) s € ||RESULT(9)]| iff FeRs : e € |||

Thetwo lexical entriesfor againin (17) remainunchangedxceptthatz, j have to bereplaced
by variablesover eventualities.

If we adoptDavidson’s conceptiorof eventswhereas Je. Pe” is to beinterpretedas“An event
of type P occurs’, this definition of the resultfunctionis still inappropriatefor the following

reason. Take example(13) in its restitutive reading(the indefinite having narrav scope). Its

logicalform s

(21) Ae.3z(WINDOW(z) A OPEN(e, J,z)) :

s < e(RESULT (Ae.Jz(WINDOW(z) A OPEN(e, J, z)))(s))

Accordingto Theoreml (givenin theappendix)theRESULT functioncommuteswith restricted

existentialquantifiers sothe presuppositiomartis equivalentto
(22) 3s < eJz(WINDOW(z) A RESULT(OPEN(J, z))(s))

Therelationbetweert'John openingthewindow” and“the window beingopen”is formalized
asameaningpostulate

(MP1) VaVrVs(1S_OPEN(s, y) <> RESULT(OPEN(z, y))(s))

Applying thisto (22) yieldsthedesired

(23) s < edz(WINDOW(z) A IS_OPEN(s, z))

This far everythingworksoutproperly But now considerthe presuppositiopartof (21) again.

By simplefirst orderreasoningit is equivalentto

5The technicaldetailsof the modeltheory andthe syntaxof the representatiofanguageare deferredto the

appendixA.
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(24) 3s < e(RESULT (Ae.Jz(Je’ (WINDOW(z) A OPEN(€’, J,x)) A OPEN(e, J,z)))(s))
Applying Theoreml andMP1 hereyields
(25) 3s < e(Fz(Ie/ (WINDOW(z) A OPEN(€', J,z)) A ISCOPEN(S, J, z)))

Underthe Davidsonianinterpretation this saysthat a window that was opened,is openedor
will be openedis open—amuch strongerpropositionthanthe one we arelooking for. Even
worse,by thesamekind of reasoningt canbeshovn thatawindow is openiff thereis anevent
of it beingopened.

This problemcanbe overcomeif we adopta more abstractnhotion of “event”. Accordingto
Davidson, eventsare entitiesthat occurin the world. Insteadwe proposeto view eventsas
piecesof pureinformationlik e statesof affairsin SituationSemanticsThey have participants,
possiblytemporalandlocal parameters&indso on, but they may or may not obtainin reality.
(A bettertermthanjust “event” might be “concevableevent”). Underthis abstractiomotion
of event, nothingis wrongwith the claim thatfor every openwindow thereis an eventof this
window beingopened.Eventsthatdo take placein therealworld form a propersubsebf the
setof abstracevents.They aretheextensionof apredicateconstanDBTAINS. (Thesameholds

ceterisparibusfor states).Thisin mind, thetwo lexical entriesfor again have to modifiedto

(26) a. Aple.p(e) : Fe’' < e(OBTAINS(e) A p(e')) (repetitve)

b. Aple.p(e) : Is < e(OBTAINS(s) A RESULT(p)(s)) (restitutive)
Now (skippingover inessentiafeaturedik e tense)the logical form of the two readingsof (1)
will comeoutas

(27) a. Johnopenedhewindow again

b. Je(OBTAINS(e) A OPEN(e, J, THE_WINDOW) :
{ Jde’ < ¢(OBTAINS(e') A OPEN(€', 3, THE_WINDOW)) }

Jds < e(OBTAINS(s) A RESULT(OPEN(J, THE_WINDOW))(s))

(We leave the issueopenwhere exactly the conjunct“oBTAINS(e)” comesin andwherethe

event agumentis bound. In a GB-style setup,C® would be a plausiblecandidatefor this
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function.) By the reasoninggivenabove, the presuppositiorof the secondyestitutive reading

canbe simplifiedby usingMP1to
(28) Js < e(OBTAINS(s) A IS_OPEN(s, THE_ZWINDOW))

Next we considerexample(13). The two readingswherethe indefinite objecthasscopeover
again areanalogougo the previousexample, sowe restrictourselesto thetwo readingsvhere

awindowhasnarrav scope:

(29) a. Johnopenedawindow again
b. Je(OBTAINS(e) A 3z(WINDOW (z) A OPEN(e, J, z)) :
Je’ < e(OBTAINS(e') A Jz(WINDOW (z) A OPEN(€', J, z)) : }

s < e(OBTAINS(s) A RESULT (Ae.3z(WINDOW (z) A OPEN(e, J,2)))(s))

As in the previous example,the presuppositiorof the restitutive readingcanbe simplified fur-

ther(usingMP1 andTheoreml). It turnsoutto be equivalentwith
(30) 3s < e(OBTAINS(s) A Fz(WINDOW (z) A IS_OPEN(s, x)))

So we correctly predictthe restitutve non-specificreadingto presupposéhat somewindow
wasopenin the past.

We concludethis discussiorwith example(16a),the constructionthat proved difficult for the
decompositiorapproach.Again we only considerthe readingswhereagain takes scopeover
the indefinite. Quite similar to the previous example,the two logical forms for the repetitve

andtherestitutve readingsare

(31) a. A Delawaresettledin New Jersg again

b. Je(OBTAINS(e) A 3z(DELAWARE(z) A SETTLE_IN(e, z, NJ))) :
{ Jde’ < e(OBTAINS(e') A 3z (DELAWARE(z) A SETTLE_IN(¢, z,NJ))) }

Jds < e(OBTAINS(s) A RESULT(Ae.Jz(DELAWARE (z) A SETTLE_IN(e, z, NJ)))(s))

Analogouslyto MP1, we assume meaningpostulatehat guaranteethatthe resultof settling

somavhereis living there.
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(MP2) VaVaeVs(LIVE_IN(s, z,y) <> RESULT(SETTLE_IN(z,y))(s))
Using MP2 and Theoreml, the presuppositiorof the restitutve readingmay equivalently be

written as
(32) 3s < e(OBTAINS(s) A Jz(DELAWARE(z) A LIVE_IN(s, 2, NJ)))

i.e. in the critical reading,the sentencepresupposethat someDelavare usedto live in New
Jersg before.

To concludethis discussionpur main conclusionsup to this point canbe summarizedasfol-
lows: 1. Theambiguityof again cannotbereducedo a structuralambiguity sincethisassump-
tion leadsto a scopeparadox.In bothreadingsagain takesscopeover the entire matrix verb
andits aguments 2. Sincethetwo readingof again occupy the samestructuralpositions.the
assumptiorof alexical ambiguity(or underspecificationy inevitable. While thisis compatible
with a decompositionaliew, it underminene of the prime motivationsfor this strateyy. 3.
NeitherMontaga/ian/Dontyanpossible-vorld semanticsior Davidsonianeventsemanticem-
ploysanotionof meaninghatis fine-grainecenougho derivetherestitutvereadingn all cases
in acompositionailvay. Thisgoalcanbeachievedthoughif Davidsonianeventsareinterpreted
in aninformationbasedmanner aspiecesof informationthat may or may not be realizedby

actualevents.

5 German word order effects

A majoradwantageof a structural/decompositionainalysisof the behaior of againis thefact
that it offers a principled explanationof the Germanword order effectsillustratedin (6). If
the ambiguityin questionis a lexical one—aswe assuméhere—thisdisambiguatingeffect of
syntacticpatternsseemsnysterious.

A closerinspectionof the datareveals,however, thatthe connectionbetweernword orderand
intonationontheonehandandinterpretatiorontheotherhandis lesstied thanonewould expect
if it wereaconsequencef themechanic®f thesyntax/semantidsiterfacein thenarrav sense.
Recallthatvon Stecheov’'s framavork predictsthat a word order“subject> again> object>

verb” in Germaninvariablyresultsin therepetitive readingof again. But thisis trueonly if the
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objectis definite. With anindefiniteobject,bothreadingsarepossible Disambiguations done

only by intonation.

(33) a. (weil) Hanswiederein Fenster tffnete

HANS AGAIN A WINDOW OPENED (restitutve, AGAIN > J)

b. (weil) Hanswieder ein Fenstebffnete
HANS AGAIN A WINDOW OPENED (repetitve, AGAIN > )

‘Hansopenedawindow again’

Bothreadingof againarepossiblen thisword order but in eithercase again takesscopeover
theindefiniteobject. To expresshereadingsvherethe objecttakesscopeover again, theorder

of objectandadwerbhave to bereversed.

(34) a. (weil) Hansein Fenstewiederoffnete

HANS A WINDOW AGAIN OPENED (restitutve,3 > AGAIN)

b. (weil) Hansein Fenstewieder offnete
HANS A WINDOW AGAIN OPENED (repetitve,d > AGAIN)

‘Hansopenedawindow again’

Soit seemghatthe relative scopeof adwerb and objectis always madetransparenby overt
word order Word ordercanbe utilized to disambiguateagain only if no scopeambiguityis
pending.

Sothe picturethatarisesis this: Anything elsebeingequal,the word order“again > object”
hasa preferencdor the repetitve reading. This preferencecanbe ignoredif otherfactorsare

not equal;if word ordercanbe usedto make scopetransparent hasto.

6 Bi-dir ectional optimality

In the previous sectionwe have showvn thatword orderin Germanis subjectto differentcon-
straintsthat may be in conflict with eachother In this case,one of the constraintscan be
violated. Sincethis conceptiorof competingandviolable constraintgs the brandmark of Op-

timality Theory this framevork seemgromisingto accountfor the disambiguatingffects of
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formal grammaticalparametersn German. Beforewe attemptan analysisin this way, some
generaremarksaboutthe applicationof Optimality Theory(*OT” henceforth)arein order
Generallyspeaking,OT provides a mechanisnto selecta setof optimal candidatefrom a
larger setof candidatesin phonologicaltheory whereOT wasinitially appliedto, this setof
candidatesare potentialsurfacerealizationsof a single underlyingform. In otherwords,in
phonologicalkpplication€OT is consideredo be partof the generatiorfunction. Applying this
perspectie to syntax/semanticshis meanghatthe OT mechanisnselectsamongthe possible
verbalizationsof a given meaning. A certainform/meaningpair (7, \) is blocked iff thereis
aform 7’ suchthatthe pairing (7', A) is moreeconomicathan(r, A) (provided both pairings
obey the hardconstraintposedby the grammar).Therankingof candidatess calculatedrom
thenumberandrankof constraintghatareviolated. Thiskind of blockingis aguablypenasive

in naturallanguageA typical exampleis givenbelow.

(35) a. Johnatechicken
b. ?Johnatepig

c. Johnatepork

As (35a)illustrates,thereis a generallexical rule operatve in Englishshifting the meaningof
namesof animalsto meatfrom suchanimals. This rule mustnot be appliedthoughif thereis
a lexicalized expressionfor the meatof an animal(like pork for the meatof pigs). This falls
outin anOT like treatmenif we assumehattheapplicationof the meaningshift comeswith a
cost,i.e. violatesa constraint.Both (35a)and(b) violate this constraintbut only for (b) there
is aform alternatve thatavoidsthis violation. So(a) is optimal,but (b) isn’t.

With equalright onecanarguethatsuchanoptimizationstrateyy is usedn the parsingdirection.
If anexpressionis potentiallyambiguousut onereadingis more economical/coherent/infor-
mative thanthe other thenthe moreexpensve interpretations blocked. A typical exampleis

theinterpretatiorof local presuppositionConsiderthefollowing example:
(36) If Peterhasa cat,thenhis catis grey

Structurally this sentencas ambiguousgdependingon whetherthe existential presupposition

triggeredby his cat is boundby the protasisof the conditionalor accommodatedlobally.
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In the latter reading, the sentencewvould meanPeter has a cat z, and if Peter has a cat,
thenz is gray. Sincebinding of presuppositionss amguably preferableto accommodation
(cf. van“nobreakspace”der Sandt1992; Blutner 1999), the latter readingis blocked andthe
sentences percevedasnon-ambiguous.

So to apply OT to the syntax/semanticinterface, both spealer direction and hearerdirec-
tion shouldbe taken into account. A grammaticallylicit form/meaningpair (7, A) may be
blocked both by a moreeconomicaform alternatve anda moreeconomicaimeaningalterna-
tive. It shouldbeaddedthata blockingexpressiorshoulditself be optimal. Sowe arrive atthe
following definition of bi-directionaloptimality (whereGEN is the setof grammaticallylicit

form/meaningpairs):

Definition 1 (Optimality)
(7, A) is optimaliff

1. (m,\) € GEN,
2. thereis nooptimal(z’, \) € GEN suchthat(z’, \) < (m, ), and
3. thereis nooptimal(r, A"y € GEN suchthat(rm, \') < (m, A).

For a moredetaileddiscussiorof the formal propertiesandfurther applicationsof this notion
of optimality, thereadeiis referredto Blutner1998,1999. Thedefinitiongiventhereis concep-

tually somevhatdifferentbut provably equivalentto the oneusedhere(cf. AppendixB).

7 Application to wieder

In this sectionwe will proposeanoptimality-baseaccountor the syntax/semanticsiapin the
Germanexampleswith wieder(“again”) andeithera definiteor anindefiniteobject,i.e. (6a-d),
(33a,b),and(344a,b).

Wefollow standarcissumptionaboutGermarsyntaxin assuminghattherearetwo s-structural
positionsfor objects:a basepositioninsideVP, andatarget positionfor scrambling.Sentence
adwerbialsareplacedbetweerthesetwo positionsandmaythusbe usedasindicatorfor scram-

bling (cf. Diesing1992andmuchsubsequenivork). We take it thatwiederbehaeslik e other
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adwerbialsin thisrespectSothe effectsunderconsiderationshouldfall out from generakcon-
straintson scramblingn German.

To startwith, definitenesplaysa prominentrole asatriggerfor scrambling(cf. Lenerz1977;

Reis1987;Miiller 1998andmary others).This maybeformulatedasthefollowing constraint®

|DS: Definitesscramble!|

This constraintis violatedby (6a,b)in bothreadings.
Furthermorescramblingis exploitedto make scoperelationstransparent\We assumea corre-

spondingconstraint

SC: Surfaceword order mirr ors scoperelations!

Again, this is likely to be a corollary of more fundamentakonstraintsput it will do for the
purpose®f this discussionlt is violatedby the object-wide-scopeeadingof (33a,b)andthe
object-narrav-scopereadingsof (34a,b).

Finally, we assumehatthe interactionof intonationandinterpretations dueto anaphoriae-
accenting.Roughly a constituents to be de-accented andonly if it is givenin the context
(for a precisedefinition of “givenness’seeSchwarzschild1999). We restrictattentionhereto
empty contets, so one might expectthat every stresseaonstituentviolatesthis requirement.
However, an empty contect requiresaccommodatiorf the presuppositionnducedby again,
andtheaccommodatedaterialis to be consideredsgiven.

Strictly speaking therearetwo constraintsat work here. First, it is requiredthat given con-
stituentsarede-accentedrlhisis aninstanceof amoregeneratonstraint—proposelaly Williams

1997—to the effectthatanaphorigossibilitiesmustbe seized.

DOAP: Don’t overlook anaphoric possibilities!

To figure out which form/meaningpairs violate it, we have to look at eachconstituentsepa-
rately Firstof all, in all examplesunderconsiderationthe object(the windowor a window) is

givenby the presuppositionno matterwhetherwe take the repetitive or therestitutve reading.

6Thisdoesnotexcludethepossibilitythatit canbereducedo morefundamentatonstraintsef. Reinhart1 995.
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ThusDOAP is violatedwhererer the objectis accentedi.e. (6a) and(33a)in all their possi-
ble readings. Further the verb openedis alwaysgivenin the repetitve reading,but neverin
therestitutive reading.So DOAP is violatedby all candidatesvith a repetitve readingandan
accentontheverb ((6c), (34a),the latterin both scopereadings).Finally, the constituent'ob-
ject+wverb” toois givenin all repetitve but in norestitutve reading.Therearetwo way how this
mayleadto aviolation of DOAP; eitherthe objectcarriesanacceniasin all repetitve readings
of (6a) and(33a)), or the complec “object+verb” doesnot form a constituentat all sincethe
objectis scrambledasin (6¢,d)andin (34a,b)).
Last but not least,anaphoricde-accentingdf new materialis prohibitedaswell. Modifying

Schwarzschilds 1999formulationsomevhat, the correspondingonstraints

GIVEN: De-accentecconstituentsare given!

It is violatedwhenever de-accentings notlicensedoy the presuppositionln our samplethisis
the casein all restitutive readingsof exampleswherel. theverbis de-accented(6b,d); (33b)
and(34b))or where2. “object+verb” form a de-accentedonstituen{(6b) and(33b)).

Thesefour constraintsareranked as

|SC >> DOAP = DS >> GIVEN |

The sign = indicatesthat violations of DOAP and of DS have equalweight. The patternof

constraintviolationsis summarizedn thetableausdhelow.

e Definite object

Repetitvereading Restitutvereading
SC| DOAP | DS | GIVEN SC| DOAP | DS | GIVEN
(6a) *% * * *
|:| (Gb) * * *%
(6¢) ** ]
0 | (6d) * *

"De-accentingf theverbin (6a)is dueto the generakulesof focusprojection. Spacedoesnot permita more

in-depthdiscussiorof this point.
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¢ Indefiniteobject,objecthasnarraov scope

Repetitve reading Restitutve reading
SC | DOAP | DS | GIVEN SC | DOAP | DS | GIVEN
(33a) *x O *
O | (33b) ok
(34a) | * ok *
(34b) || * * * *

¢ Indefiniteobject,objecthaswide scope

Repetitve reading Restitutve reading
SC | DOAP | DS | GIVEN SC | DOAP | DS | GIVEN
(33a) * *% * *
(33b) * * *%
(34a) o 0
O | (34b) * *

Dueto the bi-directionalinterpretationof OT, the evaluationprocedurds someavhatdifferent
from standardOT. To simplify discussiorsomeavhat, we usesabbreiationslike (33a,rest,ns)
for therestitutive object-narrav-scopereadingof (33) etc.

First notethat(6c,rest)(33b,rep,nsand(34a,rest,wsiio notviolatearny constraint.Thusthese
threeform/meaningpairscannotbe blocked by any othercandidateandarethereforeoptimal.
As a consequencef this, all otherreadingsof the forms involved are blocked, i.e. (6¢,rep),
(33b,rest,ns)33b,rep,ws)(33b,rest,ws)(34a,rep,ws)(34a,rep,ns)and(34a,rest,ns).

Now considertheremainingcandidatesvith a definiteobject. (6b,rest)is blockedby (6c, rest),
and neither(6a,rep)nor (6d,rep)violatesfewer constraintshan (6b,rep)—recalthat DOAP
andSC have equalweight. Thus(6b,rep)is not blocked andthusoptimal. The sameholdsfor
(6d,rep).Finally, (6a,rep)is blockedbothby (b) and(d).

Now we move on to (33) and (34). Next to the optimal (33b, rep, ns) and (344, rest, ws),

(34b,rest,wsyeemgo be optimalsinceit only violatesthelowestranked constraintGIVEN. It
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sharedts meaningwith (34a,rest,wsj)houghandis henceblocked. Likewise, (33b,rest,ns)s
blockedby (33b,rep,ns)Of theremainingcandidates(34b,rep,ws)s amongthebestonessince
it only violatesDOAP once. All its form- or meaningalternatvesareeitheralreadyshown to
be blockedor aremoreexpensve. Thus(34b,rep,ws)s optimal. This blocksall other(rep,ws)
candidatesThesameholdsfor (33a,rest,ns)lts only betteralternatve, (33b,rest,ns)s blocked
by (33b,rep,ns).So (33a,rest,nsis optimaltoo. All othercandidateithersharethe form or
the meaningwith oneoptimal candidateandthusblocked, sothis list of optimalform/meaning
pairsin our samples exhaustve.

To summarizenformally, SCis the strongestonstraintandall optimal candidate®bey it. If,
asin (6), scopessuesdo notarise two competingforcesareatwork. Ontheonehand,definite
objectsarerequiredto scramble Ontheotherhand,in therepetitvereadingscramblingeadsto
aviolation of DOAP. Sincebothforcesareequallystrong,bothoutcomesareoptimal ((6b) and
(d)). In caseof therestitutive reading thereis noreasorto avoid scramblingsoit is obligatory
((6a)vs.(c)).

As for intonation,in therepetitve readingvirtually everythingin thesentencexcepttheadwerb
is given, so DOAP requiresthat the sentenceaccentendsup on the again. Sothis intonation
patternis resenedfor therepetitve readingandtherestitutive interpretations restrictedto the

unmarledintonation.
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Appendix A

We assumea three-sortedxtensionaltype theory asrepresentatiomanguagethe basictypes
beingt, ¢, s, ev (for truth values,individuals,statesandeventsrespectrely). A modelcontains
threedomainsD, S, FE (individuals,statesandevents).Time canbeconstructedrom eventsand
thusneednot be assumedo be ontologicallybasié. Possiblevorldsareomittedfor simplicity

sinceintensionalitydoesnot play ary role for theissuediscussed.

Next to thesedomains,the standardrelationsbetweeneventsand states< (temporalprece-
dence),(O (temporaloverlap), >C (alut), C (temporalinclusion) etc. and an interpretation

function F', amodelcontainsarelationR C E x S obeying therestrictionsthat
Veds(e OC s A eRs)

Intuitively e Rs may be readas “the post-conditionsof the evente hold in states”. Sothe
postulatesaysthatevery eventis followedby a statewhereits post-conditionsold.
The representatiodanguageis extendedwith a logical constantResULT with the following

syntaxandsemantics:

e If ¢ hastype(ev,t), thenRESULT ¢ hastype (s, t).

o s € |RESULT(9)|| iff JeRs : e € ||¢]|.
Giventhis model-theoretidackgroundthe following holds:

Theorem 1

= 30(Ply () A RESULT(Qpe ey () (5))  RESULT(Ae(P(2) A Q(2) (€)))(5)

Proof: Supposehat ||3z(P(z) A RESULT(Q(z))(s))|| = 1 and||s|]] = s. Thenthereis an
individual d € ||P]| suchthats € ||RESULT(Q(z))||¢. Thusthereis anevente with eRs
ande € [|Q(z)||4. From this we infer that || P(z) A Q(z)(e)||&¢ = 1. So ||Fz(P(z) A

Q(z)(e))||s = 1 too, andthuse € [|Ae.qz(P(z) A Q(z)(e))]|- SlnceeRs by assumption,
8Seefor instanceKampandReyle 1993:667pp
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s € ||RESULT(Xe.Fz(P(z) A Q(z)(e)))||, hence|RESULT (Ae.3z(P(z) A Q(z)(e)))(s)|| = 1.

Now supposehat ||[RESULT (Aedz(P(z) A Q(z)(e)))(s)|| = 1, andthat||s|| = s. Thismeans
thats € ||RESULT(Aedz(P(z) A Q(z)(e)))||. Thenthereis an evente with eRs ande €

|IAe3z(P(z)AQ(z)(€)))||. Thereford|Fz(P(z) AQ(x)(e)))||S = 1. Thusthereis anindividual

d € ||P|| suchthat||Q(z)(e)) || = 1. Thisentailsthate € [|Q(z))[|Ss. Sincee is notfreein

Q(z), e € |Q(x))||2. By assumptiorRs, thuss € ||RESULT(Q(z))||S. Fromthiswe conclude
that||RESULT(Q(z))(s)||2 = 1, so||Fz(P(z) A RESULT(Q(z))(s))|| = 1 aswell.

Appendix B

Blutner 1999givesthe following definition of an optimal syntax-semanticeap (“Superopti-

mality”), whichis inspiredby work of AtlasandLevinson1981andHorn 1984:
Definition 2 (Superoptimality)

1. (m, \) satisfiegsheQ-principleiff (x, A\) € GEN andthereis nootherpair (7', \) < (7, A)
satisfyingthel-principle.

2. (m, \) satisfieghel-principleiff (w, \) € GEN andthereis nootherpair (7, \') < (m, A)
satisfyingthe Q-principle.

3. (m, A) is superoptimaliff it satisfiesdboththe Q-principleandtheI-principle.
Thisis to be comparedwith thedefinition of optimality givenin thetext (Definition 1).
Theorem 2

If “<” isirreflexive,transitve andwell-foundedthen
1. thereis auniqueoptimality relation

2. (m, A) is optimaliff it is superoptimal
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Proof: Part 1 is a straightforvard applicationof the recursiontheorem.As for part2, suppose
(m, A) is optimal but not superoptimal. This meanghatit eitherviolatesthe I-principle or the
Q-principle.Supposét violatesthel-principle. Thenthereis a\' with (w, \') < (7, A) suchthat
(m, X') satisfieghe Q-principle.Since(r, \) is optimal, (7, ') cannotbe optimal. Thusthereis
eitheranoptimal(m, \") < (m, A") oranoptimal (z’, ') < (7, \'). Thefirst optionis excluded
sinceif it werethecaseby transitvity, (7, \") < (m, A), thuscontradictingheassumptiorthat
(m, A) is optimal. Sothereis anoptimal (7', X') < (7, \') < (m, A). Since(r, ') satisfieghe
Q-principle,(n’, ') doesnot satisfythe I-principle. By repeatedapplicationof this agument,
we canconstructaninfinite chain... < (7", \") < (7", X") < (7', X) < (m, M), all members
beingoptimalandviolating the I-principle. Thisis excludedby the assumptiorthat” <" well-
founded,so (7, A) cannotviolatethe I-principleif it is optimal. By a symmetricagument,we
concludethatit cannotviolatethe Q-principleeither soit is superoptimal.

As for the otherdirection,suppos€, A) is superoptimal but not optimal. Thenthereis either
anoptimal(z’, A) < (m, A) oranoptimal(m, \") < (m, A). Supposeheformeris thecase From
the previous paragrapiwe know thatary optimal candidatesatisfieghe Q-principle,so (', A)
satisfieghe Q-principlesinceit is optimal. Thisis excludedthoughsinceby assumption{r, \)
satisfiegheI-principle. By the samekind of reasoningyve alsoderive a contradictionf (7, \)
is blockedby some(r, \'). -
It is easyto seethatthe orderingof candidateshatis inducedby rankedconstraintsn thesense
of Optimality theoryis irreflexive, transitve andwell-founded. Thusour notion of optimality

is well-defined,andit coincideswith Blutner’s 1999notionof Superoptimality.



