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1. Introduction

“Categorial Grammar”is not a particulargrammarformalism,let aloneathe-
ory of grammay but rathera cover term for a family of quite diverseap-
proachego naturallanguagesyntax. This cover termis nonethelessiseful,
sinceall thesetheoriesshareimportantcharacteristicsBesidesthe common
foundationin the works of Ajdukiewicz 1935 and Bar-Hillel 1953 and the
useof complex syntacticcategoriesbuilt up from atomswith slashesthey are
basedon two relatedpremiseghatdistinguishthemfrom all othertheoriesof
grammar:

1. Thelocusof grammaticabeneralizationss thelexicon.
2. Constituenstructureplaysnorole in grammaticatheory

This doesnot entailthat Categorial Grammardery the existenceof con-
stituentstructure(in fact, Bar-Hillel' s Basic Categorial Grammarand Lam-
bek’s 1961non-associatie grammarcalculusassumerigid binarybranching
structure). However, all Categyorial Grammarsassumehat constituentstruc-
ture cannotentergrammaticatlescription.

Thehypothesighatconstituenstructurds immaterialto grammaticatle-
scriptionscontrastsharplywith the perspectre foundin the generatre tradi-
tion. Generatie grammaris largely groundedon relationslike c-command,
m-commandand governmentwhich are basedon tree geometry Somethe-
ories have definedgrammaticalrelationslik e subject and object entirely in
termsof constituenstructure for example the subjectof acategory X is that
nominalwhich occursthe Spec(X).

Sincesucha stratgy is not viable in Cateyorial Grammar(CG hence-
forth), researchersvorking in this tradition usually do without notionslike
“subject” etc. The bundle of propertiesthat are associatedvith subjectsare
consideredo belogically independentSoit seemghat CG missesanimpor-
tantgeneralizations.

The papertries to counterthis objectionby demonstratinghat the con-
figurationalnotion of “subject” in factleadsto analyseshataredescriptvely
inadequateThis pointwill bemadeby a casestudyof nakedinfinitive (hence-
forth: NI) perceptiorreportsasin
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(1) Jackiesav Oswald shootKennedy

Severaltestsindicatethatthe accusatie NP Oswald is the subjectof the
embedded/P shoot Kennedy. Undera configurationahotionof “subject”this
implies that the string Oswald shoot Kennedy forms a sententialconstituent.
Ontheotherhand,thereis firm evidencebothfrom syntaxandsemanticghat
thisstringshouldnotbeconsidered constituentWe will attemptto show that
(1) in a categorial setting,someof the subjectpropertiesof theaccusatie NP
in NI perceptiorreportscanbederivedwithoutrecurseo constituenstructure,
and(2) thatthis freestheway to a fairly simplesemantic®f perceptiorverbs
thatsolvesmostpuzzlesrom theliteraturein a straightforwardway.

2. Subject propertiesand NI perception reports

Comparehefollowing two sentences:

(2) a. Johnsaw thatBill left.
b. Johnsaw Bill leave.

Exampleq2a)and(2b) bothinvolve Johns perceptiorof somethingalthough
their entailmentsareratherdifferent. Example(2a), epistemicperceptiongen-
tails that JohnhaspercevedthatBill left andhasunderstoodhatBill left. In

otherwords,Johnhasunderstoodhe contentof his perceptionsthefollowing

shouldbeanomalous:

(3) Johnsaw thatBill left but hedidn’t know it.

Notice that example (2a) doesnot entail that Johnactually saw the event of
Bill' sleaving. He could,in fact,have drawvn theinferencethatBill left through
afairly complex chainof deductions.

Example(2b)is quitedifferent.In this case Johnmustactuallyhave visu-
ally percevedtheeventof Bill' sleaving althoughhemaynothave understood
thatthatwaswhathesaw. As Barwise1981obsenes,thefollowing sentence:

(4) Nixonsav Mrs. Wood erasethetape

doesnot imply that Nixon understoodwvhat he was seeing. He may have
thoughtthat shewasengagedn a peculiarcalisthenicexercise,for example.
Barwisearguesthatthetensedcomplemento a perceptiorverb,asin (2a)in-
volves“epistemicperceptior, thatis, perceptiorwith somecogitation,while
the naked infinitive complementasin (2b), involves non-epistemigercep-
tion, thatis raw perceptionwithout ary additionalnon-perceptuatogitation.



Thus,| canseeJohnembezzlemoney without seeingthatJohnis embezzling
money simply because canperceve eventsin theworld without understand-
ing theirimport.

Theseintuitions have led to the standardanalysisof the syntacticproper
ties of verbsof perceptuateport. Epistemicperceptionis a relationbetween
anindividual anda proposition.Assumingthatthe syntacticcateyory CP cor-
respondgo propositionsthen,syntacticallythis correspondso a CP comple-
mentto the perceptiorverh Whataboutnon-epistemigerception?Barwise
arguedthatthe propersyntacticanalysisvasalongthelinesshavn in (5):

(5) [vp seéxp John[y~ run]]

where X P is somecateayory distinct from CR. The representationn (5) is
meantasa coverfor asetof analyseshattake theimmediatelypost-verbalNP
asforminga constituentvith thenakedinfinitive. A directconsequencef this
analysiss thatthedenotatiorof X P mustbedistinctfrom CPsince(2a)and
(2b) are not synorymous. Since CPsdenotepropositions, X P, whatever its
catgyory, mustdenotesomethingptherthanaproposition;Barwisearguesthat
X P mustdenotea scenea visually percevedsituation. This, in turn, lends
supportto histhesisthatsituationsarea basicsemantiacategory.

Syntacticfactsprima facie supportthis syntacticanalysis.To startwith,
non-thematielementanoccurin the postwerbalposition(aspointedout by
Geel977:468):

(6) a. Johnsaw it rain.
b. ?I'veneverseertherebesomary complaintsfrom studentbeforel
c¢. Johnsaw theshit hit thefan.

Example(6a) shavs that weatherit canoccurin the postwerbalposition. In
(6b), presentationathere occursin this positionandin (6c) anidiom chunk
canoccurin this positionwith its idiomatic interpretation.Note thatweather
it, presentationathere andidiom chunkshave the propertythat they are,in
somesensenon-referential.

Considerfirst, exampleg6a)and(6b). Accordingto classicalGovernment-
Binding theory, the only way thatthe postwerbalNP could be a direct object
of theverbis if theverbassignst athematicrole; this is the contentof the §-
Criterion. By “direct object” we meanof coursethatthe NP is a sisterto the
verbin theparseree.Butif thepositionwereassociateavith athematicrole,
thennon-referentiaklementavould be excludedfrom thatposition. Theonly

Thisis givenasgrammaticabe Gee1977.



syntacticpositionthatis both non-thematicand associatedvith a grammat-
ical function is the structuralsubjectposition and, therefore,non-referential
elementsare restrictedto this position unlessthey are part of anidiom that

includesthe entireverb phraseaswell. Turningto example(6c), we seethat

the postwerbal NP recevesits idiomatic interpretation. Therefore,it is non-

referentialandcannotbe a sisterto the mainverh This againshaws thatthe

postwerbalNP in NI complementexamplesis a structuralsubjectand not a

direct object. The only way to satisfythis conditionis if the postwerbalNP

formsa constituenwith the nalkedinfinitive.

Thus, NI constructionsseemto classwith so-called“Exceptional Case
Marking” constructionsshowvn in (7), andsmallclauseconstruction§ shavn
in (8), in allowing a non-thematielemento intercededetweertheverband
theembeddegbredicate.

()

. JohnbelievesBill to have stolenthecar.
Johnbelievesit to beraining.

. Johnbelievesit to be obviousthatBill stolethecar.

. Johnbelievesthereto have beenariot in the park.
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. Johnbelievestheshitto have hit thefan.

(8) a. JohnconsidersBill agenius.
b. Johnconsiderst obviousthatBill stolethecatr.

The crucial point hereis that the presenceof “a-thematic” materialis diag-
nostic of the grammaticalfunction subject; the grammaticalityof the (b-e)
examplesin (7) shav thatthe postwerbalNP is a true subjectof the following

predicateandnotthe structuralobjectof believe. We must,therefore contrast
the behavior of the postverbalNP in (7) with its behavior in anobjectcontrol

construction:

(9)

. Johnpersuadedill to stealthecar.
*Johnpersuadedt to rain.

. *Johnpersuaded to be obviousthatBill stolethecar

. *Johnpersuadethereto beariot in the park.
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. *Johnpersuadedhe shitto hit thefan.

2Becauseheir predicatesrenot verbal,smallclauseconstructionsio notshav the
samerangeof non-thematianaterialin the following position. We take this aslargely
tangentiako our mainpoint.



The contrastbetweernthe ECM constructionsn (7) andthe control construc-
tionsin (9) presentCG with aninterestingproblem. Generatie grammarac-
countsfor thecontrasty associatingubjectpropertiesvith a particularpiece
of treegeometrywhere by subjectpropertywe meanthingslike:

(20) . Thesubjectis allowedto be non-thematic;

The subjectis the“target” (or “landing site”) of raisingoperations;
The subjectis a“licensed” controller;

Thesubjectis a“trigger” for certainagreementelations;

. Thepresencef asubjectdefinedocal domainsfor binding.
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Subjectsareislandsto extraction.

Thelist in (10) can, of course,be expandedand clarified. Our point is that
in classicalgeneratie accountsall of the propertiesn (10) areunified under
a particulargeometricapproachto grammaticalrelations;thus, establishing
oneof the propertiesn (10) is sufficient to establishconstituenstructureand
endav to elementin questionwith thefull arrayof subjectproperties.
Grammaticalsubjectsare traditionally treatedas possiblelanding sites
for raising processedike subject-to-subjectaising (SSR) and passve. NI
constructionadmitget passvesbut be passvesaremoremarked:

(11) a. Johnsaw Bill getexaminedby adoctot
b. *?Johnsaw Bill be examinedby a doctor

Furthermorethe post-\erbalpositionin NI constructionsaadmitsonly a few
case®f SSR:

. Johnsaw Bill appeato unlockthesafe.

m
c.\.u,uossmmz_w___mmmiommomumﬁo:::m:m:aocw.
c. *Johnsaw Bill belikely to drink too much.

d

. *Johnsaw Bill tendto drive onthewrongsideof theroad.

The unacceptabilityof examples(12c¢)and(12d) are easilyaccountedor on
the basisof semanticpropertiesof the embeddedpredicate;it is difficult to
imaginethe exactvisualmanifestation®f beinglik ely to drink too muchand
tendingto drive onthewrongsideof theroad,both propertiebeingpropensi-
tiesthatshouldbetreatedmodally. Appearingandseemingpntheotherhand,
caninvolve deliberatedeceptionghat can be visually realized—stagenagi-
ciansmake thistheir stockin trade.Becausef thisintentionality appear and,



to a lesserextent, seem may involve semanticrelationsbetweenrthe “raised”

subjectandthe predicatethatareunavailablein the trueraisingconstructions
associateavith likely andtend. Similarly, get passvesmay be preferredover

be passvesin NI constructiondecaus®f secondarsemantiqropertiesas-

sociatedwith the former but unavailablein the latter; compare for example,

the contrastetweerget andbe in certainimperative constructions:

(13) a. Don't getkilled.
b. *Don’t bekilled.

The contrastin (13) is probablyattributableto differencesin the aspectual
propertiesassociateavith get andbe. Thesedifferencesnay alsoaccountfor
thecontrasthetween(11a)and(11b). In particular be passiestendto have a
morestative flavor thanget passies,a factwhich maylimit their distribution
in NI constructions As wasthe casefor the distribution of pleonasticsthen,
raisingandpassve provide only equivocalsupportfor the subjectstatusof the
post-\erbalNP in NI constructionsyhile the post-\erbalNP doesshav some
subjectproperties,other factorsassociatedvith the semanticsof perceptual
reportsintervene.

A furthersubjectpropertyinvolvesthe distribution of anaphorandhere
the factsare much more straightforvard. Puttingasideformal details,let us
supposefollowing classicalGovernment-Bindingrheory, thatsubjectscreate
aminimal domainfor binding; thatis, the presencef a structuralsubjecton
a constituentguaranteeshat a syntacticanaphorike himself or each other
must be bound within that constituentwhile pronominalslike her or them
mustbeunboundn thesamedomain.It followsthatif thepostwerbalNPin NI
constructionss astructurakubjectthenit shouldcreateaminimal domainfor
binding. Thefollowing dataareconsistentvith this view of bindingdomains:

(14) . Johnsaw Mary touchherself.
*Johnsav Mary touchhimself.
. Johnsaw Mary touchhim.

. *Johnsav Mary touchher.
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Examples(14a) and (14b) shov that anaphordik e herself mustindeedfind
their antecedentvithin the domaindefinedby the postwerbal NP; Mary in
example(14a)is proximateto theanaphoherself and,so,is alegalantecedent
for it; John in example(14b)is too distantto sere asa legal antecedentor
himself sincethe NP Mary inscribesan opaquedomainfor binding due to
its statusas a subject. Similarly, examples(14c) and (14d) showv that John
canbe a possibleantecedenfor the pronounhim becauseéMary definesthe



minimal domainwithin which the pronounmustbefree. Equally, thepronoun
her in (14d) cannotbe coreferentialvith Mary becausehelatteris within the
pronouns minimal domain;it cannotbe coreferentialvith John becausehey
disagrean gender

Finally, we notethatsubjectgendto beislandsto extraction:

(15) a. *who; did friendsof t; visit Bill
b. *which saint doesFredconsiderstoriesaboutt; utterfabrications

Theungrammaticalityof the examplesin (15) canbeattributedto thefactthat
the wh-elementis associatedvith a gapinside a subject,a tensedclausein
(15a)andansmallclausein (15b). The post-verbalNP in NI constructionss
likewise anislandfor extraction:

(16) *who; did Johnseea friend of t; stealacar

The analysisof the post-werbalNP in NI constructionsaasa true subjectcan
immediatelytreat(16) asaviolation of theislandhoof subjects.

As we have seentheaccusatie NP in NI perceptiorreportsshowns prop-
ertiesthataretraditionally taken to be indicative of subjects.Underthe con-
figurationaldefinition of “subject”, it is thusinevitable to considerthe string
[NP,..V P, ] asaconstituent.

In the next sectionwe will collect a seriesof syntacticargumentsthat
challengethis conclusion.

3. Other syntactic testsfor constituency

Obsenationsconcerningcoordinatiorandanaphoralsopoint towardsa one-
constituentanalysis.This canbe seenfrom exampleg17a)and(17b).

(17) a. Johnsaw Mary enterandBill leave
b. Johnsav Mary enter andBill saw it too.

Akmajian 1977 points out that virtually all testsfor constitueng apartfrom
coordinationand pronominalizatiorindicatethat the complemenbf NI per
ceptionverbsdo not form a constituenthough. Sothey cannotappeaiin the
postcopulapositionof pseudoclefts:

(18) *What we saw wasRaquelWelchtake a bath.

Neithercanthey beinsertedinto cleftedpositions:



(19) *It wasRaquelM/elchtake abaththatwe sav
They cannotberight noderaised:

(20) *?We couldhear but we couldn't see RaquelMelchtake a bath.
Finally, they cannotundego objectdeletion:

(21) *RaquelWelchtake a bathis a breathtakingsightto see

Additional evidenceagainsta one-constituenanalysiscomesfrom top-
icalizationin German. The underlyingsentencestructurein Germanis verb
final. Main clauseglisplayV-2,i.e. oneconstituents obligatorily fronted,and
thefinite verbis placedimmediatelyafterthis constituent. Thusif a stringis
a constituentye expectthatit canbetopicalized.Let usapplythis testto NI
perceptionreports. The underlyingword order canbe seenin an embedded
clausdike (22):

(22) weil derPolizistjemanderfliehengeseherhat.
sincethe policeman[nompkomebody[accgscape[inflseen[parthas.
sincethe policemansav somebodyescape.

The topicalizationtestindicatesthat N P,.. + V' P do not form a con-
stituent,while the sequencéembedded/P+matrixVerb” do:

(23) a. *"JemandefiiehenhatderPolizistgesehen.
Somebodyescapéiasthe policemanseen.
b. FliehengesehematderPolizistiemanden.
Escapeseenrhasthe policemansomebody

Sotheappropriatéracletingfor (22) shouldbe (24a)ratherthan(24b):

(24) a. weil derPaolizist[ jemanderifliehengesehetat]]

b. weil derPolizist[jemanderfliehen]geseherat.

All theseobsenationsindicatethatthe appropriatesyntacticstructurefor
NI perceptionreportsshouldbe like the treesin (25a) for Englishand Ger
manrespectiely ratherthanthe structurein (5), neitherof which involvesan
embeddedmallclause.



(25) a.
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4. Vlach’'spuzzle

All detailedstudiesof the semantic®of perceptionverbsthatwe areaware of
startwith a one-constituenanalysis(seefor instanceBarwise1981,Higgin-
botham1983,Vlach 1983,vanderDoes1991). And eventhoughthe ontolog-
ical backgroundiiffersconsiderablythey agreeon the following:

1. Perceptiorns arelationbetweeranagentandanabstracbbject(scene/situ-
ation,event,partialmodeletc.).

2. The[NF,..V P] constituenin NI perceptiorreportsdenotesa setof sit-
uations(events...).

3. John sees NP VP canbe paraphrasedsJohn sees a situation (event ...) s,
ands € ||[[NPVP].

Let us supposeas seemsreasonablethat active and passive sentences
are supportedby the samesetof scenesand, so, denotethe sameproposi-
tion2 In particulag (26a)and (26b) are true paraphrasegjiffering only in
their pragmaticcontributionsandthat (26c¢) differsfrom the othertwo only in
the contribution of get to theinterpretatiorof the sentence:

(26) a. Oswald assassinateldennedy
b. Kennedywasassassinatelly Oswald.
c. Kennedygot assassinateoy Oswald.
Furthermorelet usfollow thestandardassumptiothatthe semanticontribu-
tion of a passie sentenceén anembeddedontext is exactly comparablepp

to pragmaticsto the semanticcontribution of anactive sentencen the same
contet; thus,(27a)is aparaphrasef (27b):

3Vlach likely wouldn't agreewith this. His view is discussedbelaw.



(27) a. Johnsaw thatOswald assassinatedennedy
b. Johnsawv thatKennedywasassassinatelly Oswald.

Notice, in particular that no privilegedrelationshipholds betweenJohnand
eitherOswald or Kennedyin either(27a)and(27b).

Comparethis situationin (27) with the pair of sentencesn (28), first
obsenedby Vlach 1983:

(28) a. Johnsaw Oswald shootKennedy
b. Johnsav Kennedygetshotby Oswald.

Thebehaior of thesentencem (28)is peculiargiventhesmallclauseanalysis
of NI complementssince(28a)and (28b) are not paraphrasesf eachother
anddiffer by more

thanthe contribution of get to (28b). In particular

for (28a)to betrueit mustbethe casethe Johnsav Oswald exactlywhen
the latter shotKennedy;Johnneednot have seenKennedyat all. For (28b)
to betrue, on the otherhand,Johnmusthave seenKennedyat the moment
thathe got shotby Oswald; he neednot have seenOswald at all. Thus,while
(28a)is nottrue of anyone,mary peoplehave sharedlohnsvisualexperience
in (28b).

In brief, it would seemthat the subjectof the perceptionverb and the
postwerbalNP standin somespecialrelationshipin non-epistemigerceptual
reportsarelationshiphatis wholly absenin epistemigerceptuateports.To
be moreprecisewe claim thatthe inferencepatternin (29a)is valid, but the
onein (29b)isn’t.

(29) a. zsawyVPEzsavy

b. zsavy [ypV z] Ex sav z

Theinvalidity of (29b)is demonstratedly (28). To substantiatéhe claim
that (29a)is valid, let us considerthree putatve countergamples. Suppose,
first, that Johnis standingbehindan opaqueplasticscreenusingmagnetgo
move metal puppetson the otherside of the screen.SupposeMary obsenes
the movementof the puppetswithout seeingJohn. CanMary use(30a)to
reportherperception?

(30) a. | sav Johnmovethe puppets.

Geel977claimsthatshecan. The judgmentsof thosewe have asledis that
although(30a)is mamginalin this context,



it canbe sousedjustin caseMary is absolutelycertainthat no oneelse
could be responsibldor the movementof the puppets. In this case,seeing
puppetmovements tantamounto directperceptiorof John.

Similarly, considerthe casewhereMary is separatedrom a forestby a
large hill, sothatshecannotseethe forest(this exampleis alsodueto Gee
1977). Observinga hugebillow of smole rising over the hill, canMary later
use(31a)to reportherexperience?

(31) a. | sawvtheforestburn.

Again, the consensusf thosewe have asledis that(31a)is oddin theabove
context. We cansharpertheintuition by consideringhefollowing sentence:

(32) a. | savtheforestburneventhoughl didn’t seetheforest.

Accordingto ourintuitions, this sentencés contradictoryno matterwhat
backgroundknowledgewe assume.

The sameargumentationappliesceteris paribus to an agumentfrom
vander Does1991,who in turn attributesit to Robin Cooper He raisesthe
guestionwhetheranentailmentrelationholdsbetween33a)and(33b):

(33) a. Danielsav LuciaphoneHenry.
b. Danielsaw Lucia.

Van der Does(op. cit., p 245) discusseshe following scenario:“Imag-
ine Lucia, HenryandDanieleachsitting in separateooms. Therearephones
which enableLucia and Henry to speakto eachother, but only whenLucia
phonesHenry an oscilloscopen Daniel’'s roomwill showv a patternscharac-
teristicfor Lucia’svoice. Now supposéanielsawr the patternscanonereport
thefactby saying[(33a)]?” Vander Doesclaimsthat at leastsomesubjects
answeredaffirmatively, since“percewving the patternon the oscilloscopeis
perceving arepresentationf Lucia, muchasperceving avideo-recordingf
herwould have been. And clearlyin the latter sensd(33a)] might be used.
We agreethat (33a)might betruein sucha situation,but sowould (33b),and
for thevery samereasonIn otherwordstheremight be somevaguenesasto
how directdirectperceptiorshouldbe,but theinferencepatternis notaffected
by that.

To sumup the discussiorso far, we obsere a specialsemantiaelation-
ship betweenthe matrix subjectand the accusatie NP in NI perceptionre-
ports. In otherwords, N P,..V P don't form a semanticunit. This indicates
thatthey don't form a syntacticunit either

It shouldbe mentionedhatVlach 1983,who waspresumablthefirst to
noticethis specialrelationship,neverthelessisesa one-constituenanalysis.



Accordingto him, the differencein meaningbetween(28a)and(28b)is due
to the factthat the denotationof Kennedy shot by Oswald consistsof events
thatincludeKennedyslocation,while Oswald shoot Kennedy denotesa setof
eventsthatarelocally connectedo Oswald. Vlach doesnt give an explana-
tion for this asymmetrybut apparentlyhe assumeshe eventdescriptionghat
includea subjectdenotesventsthatarelocatedat or aroundthelocationof the
referentof the subject.
To testthis assumptiongonsidern(34)

(34) Jackiesaw Oswald’s assassinatioof Kennedy

Despitethe fact that the subjectof the event descriptionis Oswald and
Jackiedidn’'t seeOswald, the sentenceis true. Sothelocationof aneventthat
is describedy aneventnounis not determinedy thelocationof thereferent
of the subject.Eventsthataredescribedy tensedsentencesdo not confirma
specialstatusof the subjecteither

(35) a. OswaldshotKennedy
b. ?Thathappenedn the TexasBook Depository
c. ?Thathappenedn the PresidentiaLimousine.
d. Thathappenedh Dallas.

It appearghataneventthatis describedy atensedclausehasto include
all participants not just the referentof the subject. Sowe may concludethat
our argumentatiorabove is supported.The accusatie NP andthe embedded
VP shouldnt be consideredo bea semantianit.

What aboutthe agumentsin favor of a one-constituenanalysis?There
weretwo thatdidn’t rely ongrammaticafunctions,coordinatiorandanaphora.
In the next section,we will demonstrat¢hatthe formerargumentis not con-
clusive; non-constituentsnay be conjoined.Anaphoraisn’t an conclusve ar-
gumenteither It is generallyhold nowvadayghatanaphoraesolutionoperates
onsemantie@ntitiesratherthanon syntacticconstituentsWe will arguebelov
the meaningof (17b)doesinvolve the eventof Mary’s entering,eventhough
it doesnotcorrespondo ary constituentSowe expectanaphoriaeferenceo
it to bepossible.

5. The semantics of verbs of perception

As our startingpoint we take the semantic®f verbsof perceptiorasproposed
by Higginbotham1983. This decisionis of little significance ptherproposal



likesBarwises or vander Does’ could be modifiedin a similar fashion.Hig-
ginbothamassumeshatverbsthatcanoccurin thecomplemenbdf NI percep-
tion reportshave an eventargument,andthat the logical form of a sentence
like (36a)is (36b).

(36) a. Johnsaw Mary leave
b. Je(LEAVE(M,e) A Johnsees)

The variablee rangesover eventshere. The verb see that occurswith NI
complementds thus semanticallyreducedto simple transitve see. As ar-
guedabove, this semanticsannotbe correctsincethenseeing Oswald shoot
Kennedy would comedown to seeingthe whole eventof Oswald’s assassina-
tion of Kennedywhich in turn entailsseeingKennedy The truth conditions
of

(37) Jackiesav Oswald shootKennedy

aremuchwealer. To establishits truth, it is sufficient that Jackiesaw that
part of the complex assassinatioaventthe directly involved Oswald, i.e. his
aiming and pulling thetrigger. To accommodatehis intuition, let usassume
thatfor eachparticipantz of anevente, thereis auniquesuberente,, of e that
hasz asits only participant.We won't spell out this operationformally here,
but theintuition shouldbe clearenough.Sothelogical form of (37) shouldbe

(38) Je(SHOOT(LHO, JFK, ¢) A Jackiesees| o)

It goeswithout sayingthatsucha logical form canonly be derived composi-
tionally if theaccusatie NP Oswald is anargumentof the matrix verh This
in mind, we cangive thefollowing lexical semantic®f see:

(39) A\Pzy.Je(Pxe A SEE(y, e;))

Thisis compatiblewith thefollowing syntacticcategory of see, the Catgorial
counterparto structuregivenin (25a).

(40) (N\ S)/VPI/N

We leaveirrelevantmorphosyntactidetailsopen.In particularwe donotspell
outtheinternalstructureof NI VPsbut abbreviateits category with V P1.

In the sequelwe will shawv that this semanticsof verbsof perception,
pairedwith a cateyorial syntax, meetsthe main criteria that are discussedn
theliterature.



Verdicality

This is Barwises nameof theinferencescheme
(41) Johnsawv Mary leave = Mary left.

In aneventbasedsemanticsthelogicalform of Mary leftis Je : LEAVE(M, e).
As underHigginbothams original account this follows from the premiseby
simplefirst orderreasoning.

Extensionality

All elementsof an NI perceptuakeportaretransparenti.e. they canbe re-
placedby extensionallyequivalentexpressionsalva veritate. Sincenointen-
sionaloperatorsareinvolvedin our semanticof see, thisis predicted.

Absence of scope ambiguities

Generallyall scopenducingitemsthatmightoccurin oneof thecomplements
of see have matrix scope.Underour approachthis hasnothingto do with the
semanticof see but follows from its syntax. To startwith, quantifiersin the
accusatie positionalwayshave matrix scopefor instance

(42) Johnsaw @) leave = Q= aresuchthatJohnsaw x leave.

Sincethe quantifieroccupiesanargumentpositionof the matrix verb, it must
at leasttake scopeover the matrix VP, no matterwhat particularapproacto
guantifierscopewe adopt.

Coordinatiorbehaessimilarly, i.e. thefollowing two equivalenceshold

(43) a. Johnsav Mary swim and Bill walk = Johnsaw Mary swim and
Johnsaw Bill walk

b. Johnsav Mary swim or Bill walk = Johnsav Mary swim or John
saw Bill walk

In ary versionof CG, conjunctionsareconsideredspolymorphicitems.
Theircategoryis X\ X/ X, whereX rangesoverBooleancategories? Roughly
a cateyory is Booleaniff the correspondingsemantictype endsup in t. So
S, N\ S,CN etc.areBooleancategyories. The meaningof the coordination

4Steedmars 1996syncatgorematigreatmenpf conjunctionsamountgo thesame
thing.



and is \Q PZ.PZ A QZ. Soin thefirst sentencén (43a),the substringMary
swimandBill walk have to beassigned Booleancateyory eachto make them
conjoinable.

Underary versionof CG, theaccusatie NP andthe NI phrasecannotbe
combineddirectlytoyield aBooleancategory. Thusasin thecaseof quantifier
scopethe absencef a narrav scopereadingis expected.We have to answer
thequestiorhow thewide scopereadingis to be derivedthough.

Up to the presentpoint, we remainedheutralasto which versionof CG
is to be used. To handlethis puzzle, we have to be more specific. Since
Mary and swim do not form a functorargumentstructurehere, we needa
certaindegree of associatiity to dealwith this instanceof non-constituent
coordination.Sothe examplecanbe handledin ary versionof Combinatory
Categorial Grammar(CCG, cf. Adesand SteedmariL982) that containsthe
operationof function composition,andin any descendandf Lambeks 1958
associatie CG.

As shawvn in Fig. 1,° thereadingin questioncanbederivedin CCGusing
only typelifting andbackwardfunctioncomposition We abbreviate N \ S as
V P for corvenience The predicatesek; is shorthandor the meaningof see
(cf. (39)). Sincebothcombinatorsaretheoremsof the Lambekcalculus this
is simultaneoulsya Lambekderivation.

5The Combinatorybranchof CG usesa format for comples cateyories and for
derivation treesthat differs somavhat from the Lambektrad ition. We chosea com-
promiseherein usingthe backslashin Lambeks sensg* A \ B” takesanargumentof
type A andyieldsavalueof type B) while choosinga CCG-stylederivationtree.



Bill walk

lex lex
Mary swim B WALK
lex lex N VPI
T T
M SWIM d Ay.yB AZ.ZWALK
S N T S VPl T an tex _((VP/VPI)/N)\ (VP/VPI) (VPIVPD\VP _ g
y-yM 2-ZWALK AQPZ.PEA QF ((VP/VPI)/N)\VP
((VP/VPI)/N)\(VP/VPI) (VP/VPD\VP_ _p X\ X/X \y.yB WALK N
((VP/VPI)/N)\ VP
AY.yM SWIM <
((VP/VPI)/N)\VP
AU, v.uM SWIMY A 4B WALKY
saw Mary swim and Bill walk
lex
Joh VP/VPI/N ((VP/VPI)/N)\VP
onn i SEE1 A, V.uM SWIMY A uB WALKY
ex <
vP
J AU.SEE] M SWIMY A SEE] B WALKY

<
S

SEE] M SWIM J A SEE1 B WALK J

Figure 1: Derivation of John sew Mary swim and Bill walk



Failure of logical equivalence

Althoughthe complement®f perceptionverbscanbe combinedby the clas-
sical propositionalconnectves,complementghat are equivalentin classical
logic cannotalwaysbe exchangedsalva veritate. For instance(44b)doesnt

have areadingthatis equivalentto (44a).

(44) a. Hegelsaw Schellingsneeze.

b. Hegelsaw ((SchellingsneezendHolderlineat)or (Schellingsneeze
andHaolderlin not eat)).

To handlethis problem,it hasto be remarled that even thoughthe use
of propositionalconnectve in the “complement”of perceptionverbslooks
suggestie, we assume differenttreatmenbf conjunctionanddisjunctionon
the onehand,andof negationon the otherhand. The former connectvesal-
waysreceve awide scopeinterpretationwhile negationis predicatenegation.
Thereforewe do not expect patternsthat look like classicalvalidities to be
sustainedUnderthis treatmen{44b)is synorymouswith

(45) (Hegelsav SchellingsneezeandHegel saw Holderlin eat)or (Hegel sav
SchellingsneezeandHegel sawv Holderlin not eat)

By simplepropositionateasoningve caninfer Hegel saw Schelling sneeze
from this. But furthermorewe infer that thereis an event e that involves
Holderlinandthatis seernby Hegel. This doesnot follow from (44a),s0(44a)
and(44b)cannotbe equivalent.

The puzzle of Russall’s schoolchildren

Barwisegivesa further desideratunfor an adequatesemanticf perception
reportswhichis illustratedby thefollowing inferencescheme.

(46) a. Russellseesxachboy touchatleastonegirl.
b. Russelldidn't seeary girl beingtouchedby morethanoneboy.
C. |= Thereareatleastasmary girls asboys.

As Vlachcorrectlyobsenes, thisinferenceschemas notvalid. Imaginea
gameshw wherel0boyshaveto find apartneramongb girls. Theparticipants
cannotseeeachother, but everybodysitsin a boothwith severalphoneseach
of which connectdo exactly oneparticipantof the oppositesex (sothe boys
have 5 phonesandthe girls 10 phoneseach). Eachboy calls onegirl, andit



happenghateachgirl recevesexactly two phonecalls. Soeachgirl picksup
two receverssimultaneoushandholdsthemto herears(onereceverperear).
TheTV audiencecanseeall 15 participantsput they canonly seetheleft side
of the girls. Russellwaswatchingthis silly shav on TV. In this situationa)
andb) aretrue,but c) isn't:

(47) a. Russellsav eachboy calling atleastonegirl.
b. Russelldidn’t seeary girl beingcalledby morethanoneboy.
c. Thereareatleastasmary girls asboys.

This is problematicfor the theoriesof Barwise,Higginbotham,andvan
derDoes,sincethey uniformly predictthatif Russellsees: calling b, healso
seesh gettinga call by a. Soif Russellwould seetwo boys calling the same
girl, hewould seethis girl gettinga call from two boys. This makesthe argu-
mentvalid. Sincewe don't claimthatRussellseesa girl calledif heseesaboy
call her, no suchpredictionis made.

To sumupthissectionwetried to demonstratéhatafairly innocentmod-
ification of Higginbothams proposalis sufficient to accommodateé/lach’s
puzzlewhile preservingits generaladvantages.Likely a similar adjustment
could be madewith other theoriesof the semanticsof perceptualreports.
If we insiston compositionalinterpretation this adjustmenexcludesa one-
constituentanalysisof the syntaxof perceptuakeportsthough. Thisin turn
forcesusto adopta syntactictheorythatis ableto handlenon-constituento-
ordination,asmostversionsof CG do.

6. Conclusion

In this paper we have presentedsomeargumentgor a reanalysiof NI com-
plementsto verbsof perceptualreport. We have arguedthat the semantic
analysisthat takes the NI complementas a constituentdenotinga sceneor
situationfails to provide a satisfyingaccountof certainentailmentsthesese-
manticpropertiesollow directly on our accountwhich doesnot treatthe NI
complementgsa singlesemantiainit.

Furthermorepur accounthandlesmary of the syntacticpropertiesasso-
ciatedwith NI constructionsindeed,it seemdo fare at leastaswell asthe
standardsmall clauseaccount.We are,however, left with aresidualproblem:
How canwe accountfor the subjectlile propertiesof the post-verbalNP?0On
the standardaccount,the subjectpropertiesof this NP follow becausehese
propertiesare correlatedwith tree geometry We believe, however, that this
approachto grammaticalrelationsrequiresan undesirabldooseningof the
relationshipbetweerthe syntaxandthe semantics.



So while subjectpropertiesshouldnot be consideredas evidencefor a
particularconstituentstructure they requirean explanationnevertheless.As
far asthe Binding factsare concernedthis might be fairly straightforvard
if we assumehat Binding meandinking of the anaphorto an superordinate
argumentplaceof the local verb (seefor instancethe proposalsof Szabolcsi
1988of Hepple1990). Underthis perspeciie, the domainof Binding is the
local VP ratherthanthelocal clause. The othersubjectpropertiesdiscussed
above have to be left asanopenproblem,however.

Onevirtue of CGsis thatthey maintaina homomorphiaelationshipbe-
tweensyntaxandsemanticstructuresWhile CGshave apleasinglyaxiomatic
structurethat clarifies the relationshipbetweennaturallanguagesyntaxand
logic, they provide no obvious accountof grammaticakelations.We believe,
thatonetaskfor thegrammariaris to elucidatetherole thatgrammaticatela-
tionsplay bothin syntaxandin semanticsWe have not, hawever, givensucha
theoryin this article, contentingourseheswith posingthe problemasclearly
aswe could.
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