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In this paperl discussthe interpretationof dependenplural pronouns(pronouns
boundby adistributing definiteantecedentpndamguethatthey shouldbetreatedas
“donkey” pronounsnvolving restrictedunctions.Suchpronounshave beencentral
to the studyof reciprocalsandl follow in the tradition of studyingthe interaction
of thetwo.

Most analysesof the reciprocalallow it the option of finding its “range”
argumentthroughmovementr bindingto anon-localantecedent. arguethatsuch
“long distance’reciprocalsareinsufficiently motivated,andcannothandlethe full
rangeof constructiongnvolving dependenpronouns. | showv that the proposed
functionalanalysisof dependenpronounsmakesit possibleto accountfor “long
distance’reciprocalswithout resortingto wide scope by referringdirectly to the
functionaltranslatiorof their antecedent.

1. Introduction: The Scopal Analysis of the Reciprocal

| usethetermdependenplural pronounfor pronounghatareinterpretedashav-
ing a differentvaluefor eachpart of somenon-quantificationaldistributively in-
terpretedantecedent.Sentencg1) hasa reading,givenin (1a), underwhich the
contentof Johns beliefis differentfrom thatof Mary’s: theembeddedubjectcan
beunderstoodsreferringto theindividualmembersf the matrix subject.

(1) JohnandMary think they aresick.
a. JohnthinksJohnis sick,and
Mary thinksMary is sick.
b. JohnandMary think that[JohnandMary aresick].

Thedependenteadingof (1) canbeexpressedby treatingthepronounasavariable
boundby a universalquantifierthat rangesover the membersof the set {John,
Mary}. However, | aguethatthisis notthecorrecttreatmenthencethedescriptve
label*dependenpronouns”which doesnotcommitusto ary particularanalysis.
Theinteractionof dependenplural pronounswith reciprocalshasbeenan
importanttestof adequayg for treatment®f eitherphenomenonSentencg?) has
a reading(which I will, non-standardlycall the dependenteading)underwhich
Johnthinks“l like Mary”, andMary thinks“l like John”. This readingposeshe
following problem:the dependenpronounthey is mostnaturallyrepresentedsa
boundvariable,andis thereforesemanticallysingular But this pronounis alsothe
antecedenf thereciprocakad other andit is well-known thatreciprocalsequire
apluralantecedenthusthereciprocalis left in needof a plural antecedent.



(2) JohnandMary think they like eachothet

The standardsolutionis to have the reciprocallook for its antecedenfor at least
for partof it) outsidethe embeddedalause.This is the analysisadoptedoy Heim,
Lasnik,andMay (1991a,b)who claimthatthereciprocalin (2) canbebound(non-
locally) by a distributor adjoinedto the matrix subject,JJohnandMary. (They call
thesdongdistanceor widescopereciprocals).Theversionof theanalysigproposed
in their (1991a)papergivesthefollowing analysigo the dependenteadingof (2):

(3) [JohnandMary; each ] think [ thatthey, like[ e, other} ]
= Johnthinks*| like Mary”, andMary thinks*l like John”.

In this representationthe ead part of the reciprocalhasraisedto adjointo the
matrix subject;it is translatedasuniversalquantificationover the atomic partsof
thepluralindividual JohnandMary, andbindsthe pronounthey, andtheargument
e, of thelower partof thereciprocal

In responseo criticismsby Williams (1991),Heim et al. (1991b)propose
arevisedanalysisin which the reciprocal,ratherthanraising,is boundin situ by
an independentlyinsertedcovert distributor. (Evenin the versionof Heim et al.
1991adistributorscanbefreelyinsertedasnecessary)Althoughit is notclearthat
they actuallyembraceherevisedproposalandsubsequenwork is generallybased
on the original analysisthe revised proposalis easierto defendthanthe stronger
originalanalysisandis alsobettersuitedto discussiorof theissuesaddressetere;
accordingly! will basemy discussiorontherevisedanalysis. As Heimetal. point
out, it shareghe essentiafeaturesof the original, movementanalysis—including
the claim that “long-distance”reciprocalsinvolve binding of the reciprocalby a
non-localantecedentUnderthis proposalrepresentatio(@) is replacedwith (4).

(4) [[JohnandMary]; D, ], think that[ they, like [each other} ]

Thealternatvereadingof (2), which| will referto asthefixedreadingsays
thatJohnandMary hold the samebelief: “We like eachother”. In the analysisof
Heim et al. (1991b),the two readingsaredifferentiateddependingon the location
of the binderof eadh. Thefixedreadingis giventhe analysisin (5), andhenceis
oftenreferredto asthe“narrow scope’reading.(Thehigherdistributor D expresses
thefactthatJohnandMary eachthink their own thoughts).

(5) [[JohnandMary]; D] think that[ [they; D,], like [each other} ]
= Johnthinks*“we lik e eachother”,andMary thinksthe same.

Covert distributorsare freely insertedat LF asnecessary The distributor
(andraisedead, in the original analysis)introducesuniversalquantificationover
themembersf the setit adjoinsto. In thefollowing, ¢ is a propositioncontaining
the movementtracet; (left after quantifierraisingthe matrix subject] NP; D; ];),
whichis interpretedasthevariablez;:



Thesymbol-IT denotesheproperatomic-part-ofrelation;its definitionguarantees
thatthe distributor cannotbe appliedto a singularNP. The ead partof therecip-
rocalis boundby thedistributor, andinterpretedasthevariablex;. Thereciprocal
itself is an operatorthat raisesto adjointo VP; it introducesa seconduniversal
guantifier which bindsavariablein ¢ (the movementracet, of thereciprocal).

(7) [each other], ¢: Ay.Vay(zg -ITz; & 2 # 25)C'(y)

Thevariablez; (whichis notbound,butis coindexedwith the syntacticantecedent
of the reciprocal)is the range argumentof the reciprocal;it providesthe setof
entitiesthat the reciprocalrangesover. Formula(7) quantifiesover thoseatomic
partsof z; thataredistinctfrom z;; thelatteris boundby the distributive quantifier
D; (and coincideswith y whenthe reciprocals antecedenis the subject). The
variablez; is calledthe contrastargumentof thereciprocal.

The rangeargumentis representedsa free variable,but thereis no arbi-
trarinessto its value: It mustrepresenthe setover which the contrastargument
ranges.Accordingly, Heim etal. (1991a:fn.3) stipulatethat“once the contrastn-
dex is determinedthe choiceof the rangeindex is fixed aswell: it is alwaysthe
index of thesisterof thecontrastet! Thissystentranslatesentencé8a)asin (b).

(8) a. Thechildrenlike eachothetr
b. ij(:vj -11 ChlldrEh)ka(xk -11 ChildrEﬁ&x‘k 7& ilﬁj) ||ke(.’L'],.’L'k)

Both versionsof theHeim etal. analysisassigno reciprocalgshesemantics
of strongreciprocity (every elemenimustberelatedto every otherelement) which
they admitis an oversimplification. (In the two-personexamplesthey considey
strongand weakreciprocity give the sametruth conditions). Sincetheir analysis
hasbeenthepointof departurdor somary othertreatments|, useit asthebasisfor
my discussiorandignoreissuesof distributivity type (but seesection?).

1.1. TheScopeof theWde ScopeAnalysis

The indisputablebenefitof the scopalanalysisof reciprocalsasalreadynoted,is
thatit providestherequiredplural antecedentor the reciprocal.Most subsequent
treatmentswhetherthey treatdistributivity asa propertyof NPsor (like Sternefeld
1998)asa propertyof VPs, rely on a similar scopeasymmetryin orderto provide
thereciprocalwith aplural contrastargumentunderthedependenteading.

But suchwide scope,if it exists, is not asproductie as one might hope:
thereciprocalcannotbe boundby justany quantifier or evenby all distributors.If,
for example,thereciprocalin (9) couldtake wide scope thatsentencevould have
thereadingshaown in (10). But this readingis not possible;it would saythatJohn
thinkstheboys like Mary, andMary thinkstheboys like John.

(9) JohnandMary think thattheboys like eachother



(10) a.*[[JohnandMary]; D, ] think that[ [the boys]; D, ] like each other
b. Vxzy(xo -ITjohn® mary) think(xo, Vx4 (x4 -1 boysS )V, (z -ITjohn®
mary & zp # x2) like(z4, xx)])

Heim et al. rule out suchconstructiondy requiringthe ead partof thereciprocal
to be A-boundin its minimalgoverningcateyory; sincetheonly availableA-binder,
theboys,is notcoindexedwith D,, thewide scopeconfigurations ruledout. While
not a problemfor their theory the non-eistenceof suchreadingsmeansthatthe
wide scopeof reciprocaldss only utilized whenthe remotedistributor rangesover
the samevaluesasthelocal antecedentandthis makesthereality of long distance
reciprocalshardto verify unequvocally.

Theoriginalanalysisof Heimetal. claimedthattheead partof therecipro-
calunderwentovertmovementandtherefordedto testablgoredictionsn thecase
of long distancereciprocals.But sincethe revisedtheorydoesnot involve move-
mentof eadt out of the clause,it canonly be supportedoy interpretve evidence.
(Williams (1991)givesevidenceagainsta movementanalysisfor ead).

In addition to being underutilized,so to speak,long-distancereciprocal
binding is alsotoo limited to accountfor the full rangeof constructiongnvolv-
ing reciprocalsln section3, | discussdependenteciprocalconstructionsn which
asuitableantecederior thereciprocals unavailableatarny distance] will propose
away to derive thereciprocals interpretatiordirectly from thelocal antecedent.

The wide scopeanalysisof reciprocalswas motivatedby the existenceof
constructionsvherethe antecedensof areciprocalwasa dependenpronoun;if we
treatthe pronounasa boundvariable,it is inevitable thatthe reciprocalmustiook
furtherfor its rangeargument. Beforewe go on to examinethe problemsthatthe
wide scopeanalysisrunsinto, it is worth checkingwhetherit is really necessary
Thefollowing sectionconsidersanddiscardsthe alternatve of treatingdependent
pronounsasplural, cumulatvely-interpretedeferentialexpressions.

2. Are Dependent Pronouns Real ?

We acceptsentencélla)ashaving a senseén whichit is truein asituationwhere
eachmankissedonly onebaby his own. Oneway to derwve this readingis to give
it acumulativanterpretatior(cf. Schal984),whichrequireshatevery mankissed
at leastonebabyandthat every babywaskissedby at leastoneman,but nothing
more; clearly theseconditionsare satisfiedif every mankissedhis own baby (or
babies) Why not, then,applythe sameanalysiso sentenc€l11b),andeven(c)?

(11) a. Themenkissedthebabies.
b. Themenkissedtheirbabies.
c. Themenurgedtheir babiego play with eachothet

Althoughthecumulatve analysids appropriatdor someconstructionsit is
generallyacknavledgedthatothers particularlythoseinvolving pronounsjnvolve



a pairing of the membersof one NP with thoseof anotherthatis more structured

than the cumulatve analysiscan accountfor; this mustbe considered distinct

reading.(SeeHeimetal. (1991a)andSchwarzschild(1996)for somediscussion).
We beagin by consideringhereadingof sentencél), repeatedhereas(12).

(12) JohnandMary think they aresick.

As Heim et al. (1991a)shawv, the cumulatve analysisis too permissve. It would
allow (12) to describeary oneof thefollowing statesof affairs:

(13) a. JohnthinksJohnandMary aresick,andMary thinksthesame.
b. JohnthinksJohnis sick,andMary thinks Mary is sick.
. * JohnthinksMary is sick,andMary thinks Johnis sick.
. * Johnthinks Johnis sick,andMary thinksJohnandMary aresick.
. * JohnthinksMary is sick,andMary thinks JohnandMary aresick.
* JohnthinksMary is sick,andMary thinksMary is sick.

ool

Heimetal. (1991a)notethatonly thefirst two of thesereadingsarepossible:The
“fixed” reading(a), and the bound-like “dependentreading(b). The “crossed”
reading(c) isimpossibleasarethemixedreadinggd) and(e). Readingf) isruled
out by any analysisthatexplicitly appealdo cumulatvity: the sumof all referents
for the interpretationof they in (f) is just Mary, which is not equalto the entire
presumedintecedentjohnand Mary. But the unavailability of readingqc)—(e)is
not predictedby the cumulatve analysis.

It mustbe acknavledgedat this point thatit is not completelyimpossible
to accept(12) asa descriptionof oneof the statesof affairs (c) through(e), given
somegoodwill andsomepracticewith suchexamples:After all, they all fall under
thecumulatvereadingof (12), which saysthatJohnandMary, betweerthem,hold
beliefsaboutthe groupof peopleconsistingof JohnandMary. However, it should
be plain thatthe statusof thesereadingss very differentfrom the statusof (a) and
(b). At ary ratethe differencein acceptabilitypetweenhe dependenteading(b)
andthecrossedeading(c) cannotbe predictedby ary true cumulatve analysis.

2.1. TheFixedReading

Sofarwe have considerednly interpretation®f (12) in which the pronounrefers
to oneor moreof JohnandMary. In additionto the readingggivenin (13), let us
now considetthefollowing possibilities:

(12) JohnandMary think they aresick.
(14) a. JohnandMary think that[the SpiceGirls aresick].
b. JohnandMary think that[Mary andMargaretaresick].
c. * JohnthinksBill is sick,andMary thinks Margaretis sick.
d. * JohnthinksJohnis sick, andMary thinksthe SpiceGirls aresick.



Interpretationga) and(b) areeasilyavailable,provided only thatthe prior context
hasestablishedhe desiredreferentfor they asa possiblepronominalantecedent.
For example thefollowing context firmly establishemterpretation(a):

(15) TheSpiceGirls haven't touredrecently
JohnandMary think they aresick.

Thewell-formedinterpretationave in commonthe propertythatJohnandMary
believe the sameproposition. Interpretationgc) and (d), on the other hand, re-
guireJohnandMary to believe differentpropositionsandareimpossibleor atleast
muchharderto get: Theonly well-formedreadingin which JohnandMary believe
differentpropositionss the dependenteading(13b). Notethatthis effectis inde-
pendenbf whetherJohn,Mary or bothareproperlyincludedin the antecedentf
they; hencd will referto any readingwhereall elementf the subjectbelieve the
samepropositionasa fixedreading regardlesof whetheror not the subjectof the
embeddedlausematcheghesubjectof the matrix clause.

2.2. Thelmportanceof Beinga Pronoun

Consideralsothefollowing sentencegjiventhe backgroundhat StreetandWein-
beig ran againsteachotherin an electionthat can only have onewinner? (We
switchto theseexamplesbecausehe sentencdohnandMary think that Johnand
Mary are sick incursa PrincipleC violation).

(16) a. Thepeoplewho votedfor StreetandWeinbeg thoughtthatthey would
win theelection.
b. Thepeoplewho votedfor StreetandWeinbeg thoughtthat Streetand
Weinbeg would win the election.

Sentencg16a)is ambiguous:It allows the (unrealistic)fixed reading,in which
eachvoter expectedboth candidateso win; andit allows the plausible ,dependent
readingunderwhich every voter expectedthe candidatehey votedfor to win the
election. But sentencg16b) only allows the fixed reading,contraryto whata cu-
mulative analysiswould predict: Sincethe pronounis assumedo take Streetand
Weinbeg asits antecedenthetwo sentenceshouldhave identicalreadings.

Sentencg16a)is of particularinterestbecausehe dependenpronounis
not c-commandedby its antecedenfwhich is trappedin arelative clausea scope
island). Sincethis pronouncannotbe straightforvardly interpretecasa boundvari-
able,a cumulatve analysiswould be particularlywelcome—hadt beensupported
by thedata.

Consideralsowhat a true cumulatve readingwould meanin this case: It
would merely saythat eachof Streetand Weinbeg’s supportersxpectedone of
the two of themto win the election, but nothing more specific; there might be
someoptimisticandsomepessimisticupportergn bothcampsaslongassomeone
expectedeachoneof themto win. Supposinghat StreetandWeinbeg hadbeen
theonly candidatesn thatelection,(16a)shouldbe paraphrasablas



(17) Thepeoplewhovotedfor StreetandWeinbeg thoughtthatsomeonevould
win theelection.

It shouldbe clearthat sentencg16a) saysa lot more thanthat. The dependent
readingof suchsentencedepend®n interpretingthe embeddegronounasif it is
avariableboundby a higherquantifierrangingover the membersof its antecedent
NP; andthis mechanisnis specificto pronouns,sincea full NP in placeof the
pronoun(asin example(16b))cannotreceve the samenterpretation.

| usedthehedg€‘asif it is” in the previousparagraptbecause¢hestructural
configurationof (16a)prohibitsbinding of the pronounby its intendedantecedent.
Thenext sectionshavs thatsuchconstructionganalsohave dependenteciprocal
readingsposinga seriouschallengeo the scopalanalysisof reciprocalsaswell as
to astraightforvardbindinganalysisof dependenpronounsin sectiord, | propose
treatingdependenpronounsas“donkey pronouns’containinga function-denoting
variable,in thestyle of Engdahls (1986)adaptatiorof Cooper(1979).

3. Distributing Without C-Command

My claim that sentences$ike (16a) canhave a dependenteadingis at oddswith
thefindingsof earlierstudiesjncludingHeimetal. (1991a,bandWilliams (1986,
1991),who concludethat dependenpronounscannotfind their antecedeninside
arelative clause.Suchconclusionsappearto have beenbasedon incompleteevi-
denceaswe will seeby reconsideringomeof theirexamples.
Sentenc€l8a)hasseveralreadinggHeimetal. (1991a)ountfive),includ-
ing thedependenteading which saysthatJohnthinkshewill win $100andMary
thinks shewill win $100. Sentencgb) lacksthe dependenteading,suggesting
thatit requiresc-commandetweerthe pronounandits anteceden T hesefindings
carry over to reciprocalsentencesyhich imposethe sameconditionson the de-
pendentiong distancereciprocal’(i.e., dependentjeading. Thusexample(19a)
allowsthedependenteadingand(19a)forbidsit.

(18) a. JohnandMary think they will win $100.

b. ThestudentlohnandMary taughtarguedthatthey will win $100.
(19) a. JohnandMary think they aretallerthaneachother

b. Theguywho sav JohnandMary thinksthey aretallerthaneachother

Ontheotherhand,sentencé20a)is known to licensethedependenteading.Heim
etal. (1991a:90roncludethatthe possessi pronoun,alongwith anadjoineddis-
tributor, undegoesQR to adjointo the containingNP, from wherethe possessi-
distributor complex c-commandshereciprocal giving the structurein (b).2

(20) a. Theircoacheshink they arefasterthaneachother
b. [w~p[their; Dy] [ e coache$] [ think they, are-asterthan[each other]]



Thecontrasbetweer(19b),whichdoesnotallow thedependenteadingand(20a),
which does,is thusattributedto whetheror not theintendedantecedenof the de-
pendenipronounappearsnsidea scopeisland. However, this conclusionappears
to be an artifact of the examplesstudied. The problemwith (19b), it turnsout, is
simply thatthereis a singleguy, who necessarilyargueda single,irrational thing:
thatJohnandMary aretaller thaneachother In otherwordsthe matrix predicate
hasa singularsubjectandsoits complementanonly beassertednce.Themiss-
ing readingof (18b)is immediatelyrecoveredif we substitutea plural numberof
studentsasin (21a);similarly (if with somemoredifficulty), aswe go from (19b)
to (21b). Corversely sentencg€20a)losesthe dependenteadingif we substitutea
singularsubjectasin (21c).

(21) a. ThestudentslohnandMary taughtthink they will win $100.
b. Theguyswho sav JohnandMary think they aretallerthaneachother
c. Theircoachthinksthey arefasterthaneachother

Let uslook morecloselyat the conditionsthat determinethe acceptabilityof the
dependenteading.Thedependenteadingof sentencg€21b)requireghatJohnand
Mary wereeachseenby a differentguy (or guys),andthatthe guy who sav each
onethinksthathe or sheis thetaller of thetwo. Thereadingdepend®n our grasp
of the oneto onematchbetweerthe guysandJohnandMary, andconsequentliyt
is mucheasierto “get” suchconstructionsvhena naturalone-to-oneelationship
betweendefinite setsis involved. For example,the dependenteadingof (22a)is
justaseasyto getasthatof (20a). Sentencé22b),anotherexamplefrom Williams
(1986:281) Jlacksthe dependenteadingbecauséts subjectis indefinite,andthus
cannotsetup a definite mappingbetweerthe referentof themanda uniquesetof
peoplewho know them.(In otherwords,it doesnot have a uniquewitnesssey.

(22) a. Thecoacheshattrainedthemthink they arefasterthaneachothet
b. Peoplethatknow themsaythey like eachother

The dependenteadingsof suchsentencesannotbe expressedinderthe scopal
analysisof reciprocals.Heim et al. predictthatthe dependenteadingof (22a)is
impossible,sincethe local antecedenof the reciprocalis not coindexed with its
remotebinder;evenif this conditioncouldbesuitablyrelaxed(to removeit entirely
would drasticallyovergenerate)binding of thereciprocalby the matrix distributor
in (22a)would give reciprocatiorover coachesnot over trainees.The problemis
thattherangeagumenf thereciprocakhouldalwaysmatchthepossiblevaluesof
its local antecedentyut the scopalaccountusesherangeof theremoteantecedent
instead.

4. Toward an Analysis of Dependent Pronouns

In sentencg23) thereis noantecedernthatcouldbind the pronounthemasabound
variable;the intendedantecedenis buriedin the relative clause.Sincethe depen-



dentreadingis neverthelessvailableandwe have ruled outthe cumulative option,
ourconclusiommustbethateithertheintendedantecedentf thereciprocals some-
how ableto bind outsidetherelative clausepr the pronounis notdirectly boundby
the NP StreetandWeinbemg, but by somethingelse.

(23) Thevoterswho supportStreetandWeinbeg hopethey will win.

Thefirst alternatve bringsto mind Sharvits (to appearjnalysisof “func-
tional relative clauses, which containa quantifierthat appeargo bind a pronoun
outsidethe relative clause.In Sharvits analysisof suchsentenceghe referential
index of a quantificationaNP canin effect escapehe relatve clausethroughab-
sorptioninto the relatve clauseoperator But the functionalrelative clausesshe
discussedave grammaticalityconditionsvery differentfrom thoseof the depen-
dentconstructionswith relatve clauses:Englishdoesnot easily allow functional
relative clausesn non-identitysentencedunctionalrelative clausesnay have sin-
gularheadswhile aswe saw in section3, the dependenteadingrequiresrelative
clauseswith plural headnouns;finally, the functionalreadingof quantificational
relative clausess sensitve to the syntacticpositionof the quantifier while depen-
dentpronounscantake their antecedentrom ary positioninsidea relative clause
(cf. example(23)).

Thesedifferencesneanthatwe cannotextendSharvits analysigto relative
clausewith definiteembeddedNPs;theresultingtheorywould notbe ableto pre-
dictthedistributionaldifferencedbetweerthereadingsnvolving functionalrelative
clausesvith embeddedjuantifiersandthosewith embeddediefinites.

4.1. DependenPronounsas Donkey Pronouns

Engdahi1986)adaptedCoopers (1979)treatmenbf donkey pronounsnto afunc-
tional form, andeliminatedthe Russelliarassertiorof uniquenesshatwaspart of
Coopersrepresentatiorter translations asfollows:

(24) AP.P(9),
where® is a variablerangingover function expressionsg.g., ® might be
W (u), thefunctiongiving u’s donlkey.

Thefunctionin ® maybe of ary arity, includingzero(in which caseit justdenotes
anindividual). To handlethepronounit in (25),we canlet ® = W (u), whereW is
afreevariableof type <e, e> andu is afreevariableoverindividuals(destinedo
be boundby the universalquantifierrangingover every manwho ownsa donley).
Thecontet maythensupplyavaluefor W suchthatW (z) is z's donkey.

(25) Everymanwhoownsadonkey beatst.

We canadoptthe sameanalysisfor dependenpronouns:n asentencéik e
(21a),repeatedelon as(26),the pronounthey is notboundby Johnand Mary but



denotegheexpressiomMP.P(S(u)), whereS is afunctionthatmapsevery student
taughtby Johnor Mary to the personin the set{John,Mary} who taughthim or
her (Notethatthedependenteadingof (26) presupposehatJohnandMary taught
distinctsetsof studentsif thereis overlap,ourintuitionsaboutthe meaningof (26)
getconfused).Sentencg26) thentranslatesas(27), which saysroughly thateach
of thestudentgaughtby JohnandMary thinksthatthe persorthattaughtthemwill
win $100.

(26) ThestudentslohnandMary taughtthink they will win $100.
(27) VzII{y :yastudenthatJohnor Mary taught think(z, "[win-$100.S(x))])

Simplecasesf dependenpronounscanbe translatedasthe identity function, or
simply asboundvariables.

5. Split Dependent Plurals

The analysisof dependenpronounsin termsof functionsis further supportedoy
thefactthatdependenpronounsanhave splitantecedentsothat(28) hasreading
(28a).

(28) JohnandMary told Harry thatthey arerich.
a. Johntold Harry thatJohnandHarry arerich, and...
Mary told Harry thatMary andHarry arerich.
b. Johntold Harry thatJohnis rich, and. ..
Mary told Harry thatMary is rich.

Actually sentencé28) allowstwo differentdependenteadingsthesplit dependent
reading(28a) and the singular dependenteading(28b). And onceagain,there
is alsoa multitude of fixed readings,which | grouptogether: Perhapslohnand
Mary told Harry thatJohnand Mary arerich, or thatthe Roclkefellersarerich, etc.
Whetherthey involve third partiesor justthe participantsof this sentenceall these
otherreadingshave the propertythatJohnandMary saidthe samething.

Interpretationg28a,b)aretheonly possibledependenteadingf sentence
(28); thereis no “crossed”readingwhereJohntold Harry that Mary is rich, and
Mary told Harry thatJohnis rich (asin (29a)). Therearealsono readingsmixed
betweenrsplit andsingulardependenceasin (29b), or betweerffix ed” anddepen-
dentreadingsasin (29c). In otherwords,the interpretatiorof they is determined
only onceper construal proving that we aredealingwith genuineambiguity not
vagueness.

(29) a. * Johntold HarrythatMary is rich,and...
Mary told Harry thatJohnis rich.
b. * Johntold Harry thatJohnandHarry arerich,and...  (split+
Mary told Harry thatMary is rich. singular)



c. * Johntold Harry thatJohnis rich, and... (dependent
Mary told Harry thatthe Rockefellersarerich. “fixed”)

We now have the following classificationof licit readings:“fix ed” readingsthat
couldreferto arything, aslong asall spealkrsstatethe sameproposition;a “sin-
gulardependentteading,in which the dependenpronounis identifiedwith each
spealer separatelyanda “split dependentteading,in which the dependenpro-
nounrefersto onespealer plussomeother fixedagumentof the sentence.

Sinceordinarysplitanaphordasbeendescribedn termsof assigningmul-
tiple indicesto the pronoun(seeHigginbotham1981),we might considertreating
split dependenpronounsn the sameway, assigninghemonereferentialandone
boundindex. However, it appearghatthe fixedreadingsenjoy muchgreaterfree-
domfor antecederdgelectiorthandoesthefixedpartof the split dependenteading.
As we have seenafixed-readingoronouncaneasilybe understoodasreferringto
individualsmentionedearlier But for somereasonthe fixed part of split depen-
dentpronounsappearso berestrictedto individualsin the currentsentenceasin
example(28). Evenin the presencef suitableprior contet, it seemdifficult, if
notimpossiblefo includea discourse-suppliedntity:

(30) Janeis hardto getalongwith. JohnandMary saidthatthey disagreeaver
trivial things.=
??JohnsaidthatheandJanedisagreedand. ..
Mary saidthatsheandJanedisagreed.

In ary casat seemsafeto saythatsuchreadingsif possiblearenotnearlyaseasy
to obtainasnon-dependentferencdo athird party.

We canthenrepresent split dependenpronounasa function that takes
ary individual z to the complec individual consistingof = plus someother, fixed
individual. While singulardependenpronounscanreceve functionaltranslations
(includingthe identity function)in the style of Engdahl(1986),the fixed readings
shouldberepresentefbr atleastrepresentablegsreferentiakexpressionspotasthe
constanfunction; otherwisethey would be expectedto obey the samerestrictions
thatthefixedpartof dependenpronounsobeys.

Finally, notethatthereis atleastonewaythatasplit dependenpronouncan
pick out anindividual from outsidethe sentenceln thefollowing example(called
to my attentionby ananorymousreviewer),thereis asplitdependentappingirom
womento womenplustheir husbands.

(31) a. Q:Whatdid thewomentell you aboutthemselesandtheir husbands?
A: They told methatthey arerich.
f(z) = Az z & husband-ofx)

Herethe non-identitypart of the functionis not referential,but anotherfunction;
henceour generalizatiomboutthefixedpartof split dependenpronounss notvio-

lated.We do needto addthis typeto ourinventoryof dependenpronounfunctions,
whichwe cannow summarizesfollows:



(32) 1. Fixed:
they = <ary fixedgroup>

2. Dependent:
(@) Singular(identitymap):they =z — z
(b) Split-antecedenthey = x — (x @ Harry)
(c) Split-antecedenffunctional):they =z — (z & f(x))

5.1. Interactionwith Recipocals

Sincesplit dependenpronoungick out a seriesof pluralindividuals,therearetwo
waysthatthey could functionasantecedentsf reciprocals.Sentencé€33a)hasa
readinggivenin (b), in which eachmanurgesmutualsupportbetweerhimselfand
Mary. (The pronounrepresentshe function Az. z & Mary). Althoughthis should
be classifiedas a dependenteading,its analysisunderthe systemof Heim et al.
neednot involve a wide scopereciprocal,but would be asgivenin (c). Herewe
have two distributors,onewithin the scopeof the other The embeddedlistributor
D, rangesover whatever eachvalueof they refersto; thereciprocalmustbe bound
by theembeddedlistributor, mappingfor example,Tomto Mary andMary to Tom
whenthey refersto TomandMatry.

(33) a. Tom,Dick andHarrytold Mary thatthey shouldsupporteachother
b. Tomtold Mary thatthey, ,, shouldsupporteachothet,, ;.
Dick told Mary thatthey, ,,, shouldsupporteachothet, 4.
Harry told Mary thatthey, ,, shouldsupporteachother,, ..
c. [(T,D&H) D, ] told Mary that[ they; D;] shouldsupport each other]

Sentencé33a)canalsohave the singular(non-split)dependenteading,in
whichthey refersin turnto Tom, Dick andHarry alone,andreciprocatioris among
themonly; andof courseary numberof “fix ed” readingsunderwhich Tom, Dick
andHarry have statedthe samepropositionaboutmutualsupportoy somegroupof
people(for example,thatthe Roclkefellersshouldsupporteachother). But reading
(33b) is the only way the reciprocalcanbe interpretedwhenthe pronounhasthe
split-dependenteading. If thereciprocalcouldtake wide scopehere,it would be
boundby the matrix distributor, giving the following structure:

(34) a. [(T,D&H) D; ] told Mary thatthey; shouldsupporf each other].
b. Vz; € {T,D,H}Vz;(z; € {T,D,H} &z; # x;) [z; told Mary that
x; @ Mary shouldsupportz,]

This structuredoesnotcorrespondo anactualreading:it saysamongotherthings,
thatTom told Mary that Tom andMary shouldsupportDick.

Sincethe pronoundoesnot denotetheidentity function,thetheoryof Heim
etal. predictshatthemissingreadingshouldbeimpossible But giventhatwe have
seendependenteadingswith otherdependenpronounsthat were translatedvia



non-identityfunctionslike \z.teader-of (x), we mightexpecta dependenteading
underwhich thereciprocalmatchesachpair of theform = & Mary to someother
pair or pairsof the sameform:

(35) Tom told Mary that Tom and Mary shouldsupportDick and Mary (also,
HarryandMary), etc.

Why is thisreadingnot possiblethen?Onepossibilityis thatthereciprocaimustbe
construedvith the closestavailabledistributor, which in this caseis theembedded
distributor. Alternately thereasormay be thatthe setsover which they rangesare
notdisjoint, but have Mary in common:Tom@Mary, Dické&Mary, HarrydMary. If
thereciprocaloperatoris in factrequiredto matchindividualsthathave no partin
common reading(35) would beruledout, sinceno licit reciprocatioris possible.

Although the legitimate readingsof example(36) arefar from clear it is
predictedby this analysisto have a “wide scope”dependenteading,whereeach
womansaidthatsheandherhusbandarericherthanthe othercouplein question.
To the extentthatthis readingexists (andseveralof my consultantsacceptedt), it
seemdo treatbeingrich asa collective propertyof the husbandandwife teams;
thusthereis only onedistributor, and both of the conditionshypothesizedbout
aresatisfied:thereis no overlapbetweenhe valuesof they, andthereis only one
distributor, thematrix one.

(36) Q: Whatdid thewomentell you aboutthemselesandtheirhusbands?
A: They told methatthey arericherthaneachothet
f(z) = Az. z & husband-ofz)

6. Toward a Scopeless Analysis of Reciprocals

As it standsthescopalapproactio reciprocalsannotaccounfor dependentead-
ingsin whichthedependenpronouncorrespondso afunctionotherthantheiden-

tity: it predicts,wrongly, that the rangeand contrastagumentswould matchthe

long-distancebinder not the dependenpronoun. Having adopteda functional
analysisfor the dependenexpressionsye could addresghe issueof reciprocals
by internally applying the pronouns referencefunction to the (non-local)range
and contrastargumentsof the reciprocal,and keepingthe long-distancebinding

relationshipsasthey are. This move would add anotherunboundvariableto the

translationof the reciprocal(recallthatthe rangeargumentis a free variable),this

one basedon the local binder But oncewe have given oursehes accesdo the

pronounsreferencdunction,a simpleralternatve is possible:we candropall ref-

erenceo thelong-distancebinder andlet the rangeargumentof the reciprocalbe

therangeof thereferencdunction. For concreteness,basethe discussiorin this

sectionon the analysisof Heim et al. (1991b);similar adjustment€anbe madeto

morerecentscopaltreatments.



6.1. DependenPronounsasRestrictedAnaphoricFunctions

This discussiorassumeshe plural semantic®of Link (1983). (Seealsonotel). |
usea numberof definitionsfrom the samework: TherelationzIly standdor “z is
partof y”, * P is the closureof P underthe sumoperationando is a maximality
operator:

(37) oxPzx = 1x(*Px &Vy(*Py — y Il x))

Reciprocainterpretatiorrequiresaccesgo therangeof thedependenpro-
nounfunction; | make the dependencexplicit by amendinghe functionalrepre-
sentatiorof pronoundo userestrictedanaphoridunctions:

(38) r=MAz.z(x ITANT & 2z = W(x))

HereANT (for antecedentis anopenvariable the pluralindividual thatconstitutes
thedomainof . ThefunctionW (z) is some(unrestrictedjeferencdunctionof the
typeconsideredintil now (thatis, theversionusedoy Engdahl1986).For example,
thesplit dependenpronounin (39a)would correspondo thefunctiongivenin (b):

(39) a. JohnandMary told Harry thatthey areneighbors.
b. Az..z(z I1 Johng Mary & z = = & Harry)

Thedomainandrangeof arestrictedunctionr canthenberetrievedby application
of themaximalityoperator:

(40) a. oy(Fzr(y) = z) = Themaximaly in thedomainof r
b. oy(3zr(z) = y) = Themaximaly in therangeof r

Expressiorf40a)simply recoversthedomainrestrictorANT. It denotes (possibly)
pluralindividual d with the propertythatary individualin thedomainof r is a part
of d; thisis not, strictly speakingthe domainof the functionr (whichis a setof
possiblyoverlappingindividuals),but is sufficient for our purposesl will referto
formula(40a)asthedomainsumof r, andabbreiateit DS(r).

WhenANT is hon-atomicthesesxpression®nly make sensef thefunction
termW (z) is definedin termsof predicateshatareclosedfor sums—inparticular
of plural predicates. For example, \z..y*motherof(z)(y) (the functionaltransla-
tion of their mothes) hasa maximumargument,the sumof all individualsin its
domain,but A\z..y motherof(z)(y) doesnot. It follows thatwhile dependenpro-
nounscanappearn singularNPssuchastheir mothey we cannotcomputetheir
domainor range.

Thissuggestanexplanationfor therequirementhatreciprocalantecedents
mustbeheadedy pluralnounsasshovn by thecontrasbetweer(41a/b) although
thisis not arequiremenbf dependenteadingdn generalasshown by the gram-
maticality of (c)).



(41) a. JohnandBill wanttheirclientsto sueeachothet
b. * JohnandBill wanttheir clientto sueeachothet
c. JohnandBill wanttheirwife to be proudof them.

To malke therestrictedfunctionavailableto thereciprocal we needto mod-
ify therepresentationf the pronounin LF. In Engdahls (1986)formulation,the
pronounis afreevariablethatmayhave afunctionaltranslatiorsuchasS(u), where
u is avariableboundby a higherquantifier We replacethis with thebipartitestruc-
ture[ R u ], whereR is afreevariableinterpretedasarestrictedeferencéunction.
After functionalapplication,the valueof the pairis R(u). (Which, | assumecan
freelytype-raiseo AP.P(R(u))).

We cantake pronoundgo carryaninner (referential)andanouter(binding)
index, assuggestetty Heim (1993),andidentify theinnerindex with thereference
functionandthe outerindex with thevariableu.

| assumehat we canalwaysderie a restrictedreferenceunction from a
referentialNP by restrictingthe identity function to the subpartsof that NP. Of
courseif it denotesan atomicindividual, the rangeof the functionwill have only
oneelemeni@andno reciprocatiorwill bepossible.

6.2. A RevisedSemantic$or Recipocals

We cannow definea reciprocaloperatorthattakesasits rangeagumentthe refer
encefunction correspondingdo its antecedentye let the contrastagumentbe the
dependenantecedenitself. Heim et al. treatthe reciprocalasa VP operatorthat
addsa universalquantifierwith scopeoverthe VP; its translationwasgivenearlier
as(7), andrepeatedhere.(Recallthatz, occursin ¢ asthetranslationof themove-
menttraceof the reciprocal).Givenour definition of dependenpronounswe can
rewrite (7) as(42), eliminatingnon-localbinding of the reciprocalwithout loss of
coverage.

(7) [each other], ¢: Ay.Vay (o -1 z; & x # x5)C'(y)
(42) [eachother]y ¢: A\y.Vay, (3w -IIDS(r) & zx = r(w) & zxrz; = 0))('(y)

“A” is the meetoperationon the semilatticeof individuals(i.e., z, x musthave no
partin common).Thereviseddistinctnesonditionis necessargincewe wish to
allow evaluationover non-atomidndividuals. (Heim et al. only considerdistribu-
tion over atomicindividuals,two of which arenon-overlappingif andonly if they
aredistinct).

Wheredoesr comefrom? It is afreevariablethatis constrainedo match
theantecedentrestrictedreferencdunction. In thesystemof Heimetal., thecon-
trastagumentof the reciprocalis provided throughbinding by a distributor, and
therangeis afreevariablethatmustbe coindexedwith thesisterof the contrasiar
gumentsbinder(Heimetal. 1991a:fn.3). In the proposedipartiterepresentation,
Az.r(x) appearsn theright place—thesamepositionthatthe domainof a distrib-
utor appearsinderthe independenteading. Comparethe constituentstructureof
theindependenteadingin (a) with thatof thedependenteadingin (b):



(43) a. [[JohnandMary]; Dy 14 think [they, Ds], like [each other}
= JohnandMary think that[JohnandMary lik e eachother].

b. [[JohnandMary]; D, ], think [Azr(x); us], like [each other}
= Johnthinks JohnlikesMary, Mary thinksMary likesJohn.

After the reciprocalis quantifierraised,(43b) translatesasin (44), where
they, is[ Az.r(z) X9 ], i.e.,translatessr(z,) afterfunctionalapplication.Herer
is therestricteddentity function,sothatDS(r) is jm andr(z5) is justzs.

(44) Vay(zo-I1j @ m) think(z,,
Vag(Fw - IIDYr) & x5 = r(w) & x3ar(x2) = 0) like(r(xs), x3)]

In the dependenteadingof example(45), » mapslawyersto their clients;r(z,) is
x5's client,andthereciprocalmatchesachclientto all clientsdisjointfrom him or
her, asit should.

(45) ThelawyersthatrepresenfohnandMary advisedhemto sueeachother

Sincethe functionr thatthe reciprocalusesis not passedisan argument,
one could imaginepassingto the reciprocala function that hasa larger domain
thanits antecedent.In essencethis is a weaknesghat this accountshareswith
that of Heim et al., who needto stipulatethat the rangeargumentof the recip-
rocal is coindexed with the sisterof the reciprocals binder (the NP to which the
binderdistributor adjoined). Correspondinglyl assumehatrequiringr to be the
antecedens referencefunction ensureghe properchoiceof referencefunction.
Onecanimaginea rule thatcoindexesthe free variablerepresentinghe reference
functionin the reciprocalandin its antecedentforcing variableinterpretationto
assignthemthe samevalue.

7. Conclusions

Theapproacho reciprocalgresentedn the lastsectionis little morethananout-
line. For concreteness, have basedmy discussioron the analysisof Heim et al.
(1991b),andhave not attemptedo addressry shortcoming®f their accounthat
areorthogonatto the issueof reciprocalscope.In particular the resultingseman-
tics for reciprocalsfollow Heim et al. in improperly requiring strongdistributiv-
ity. More recenttreatmentssuchasthoseof Sternefeld1998)and Schwarzschild
(1996),do betterat capturingthe natureof reciprocationput while theirtreatments
of dependenteciprocaldiffer, they sharethe shortcomingpf theHeimetal. anal-
ysis: Therangeof thereciprocalis incorrectlypredictedo matchthelong-distance
binder not the local antecedentMutatis mutandis the analysispresentedherecan
be straightforvardly combinedwith the moresophisticatedcopalaccounts.

We now cometo the limitationsof my own partof the proposal.Themech-
anismdescribechereexpressesin a limited way, the dual function of dependent



reciprocalantecedentassingularboundvariablesandasthe set-denotingangear-
gumentof thereciprocal. The proposedanalysisrelieson contetually determined
free variables,which are harderto constrainthat the strict Principle A behaior
of reciprocalswould have us wish for. A more direct approachis possiblein a
framework like Jacobsors (1999) variable-free semanticsjn which all pronouns
arerepresentedsfunctionsthatcombinewith predicategshroughFunctionCom-
position. In sucha systemit is straightforvardfor thereciprocalto directly access
therestrictedfunctionrepresentely the dependenpronoun eliminatingthe need
for anunboundvariable.Becausef the extensve differencedbetweenlacobsors
system(which assume<ateyorial Grammar)and the presentframevork, | must
deferdiscussiorof this approacho futurework.

Endnotes

* | wish to thank Anthory Kroch andMaribel Romerofor extensve discus-
sionsthat have beenabsolutelyessentiato theresearchpresentediere.l amalso
gratefulto Robin Clark, Yael Sharvit, AmandaSeidl, andan anorymousSALT-9

reviewer for importantcontritutionsto the form andcontentof this paper;andto

morepeoplethanl couldnamehere,for their assistancaith grammaticalityjudg-

ments.

1. | follow Heimetal. in assuminghepluralsemantic®f Link (1983):Plural
“individuals” are lattice sumscorrespondindo setsof individuals,with no inter-

nal structure WhatSchwarzschild(1992)callsthe“union semantic®f plurals”,in

whichpluralindividualsaresetsof atomicindividuals(againwith no“group” struc-
ture), is a set-theoreti@adaptatiorof Link’s model. | follow the informal practice
of treatingthe two representationas notationalvariants;JohrMary is the same
asthe set, or plural individual, {John,Mary}. (In the setframewvork, an atomic
individualis identifiedwith the singletonsetcontainingjust thatindividual).

2. | am gratefulto Anthory Kroch for bringing contrastdike (16a/b)to my
attention.
3. In the original Heim et al. (1991a)accountthe distributor is the ead part

of thereciprocal;after QR, the complex c-commandshe movementraceof ead.
Hereandelsavhere,l have incorporatedhe adjustmentproposedn Heim et al.
1991Dbto thediscussiorof theiranalysis.

4, Thisdiscussiorassumeshat ANT is areferentialexpressiorof type <e>.
To adaptheformulasin (40)to quantificationaNPs,wewould need(alongwith the
necessaryype adjustmentsyomeway of fixing a uniquewitnessset. (SeeChier
chia(1993),Sharvit(to appearpn usinguniguewitnesssetsasfunctiondomains).
If quantifierswvithouta uniqueminimal witnesssetareruledout, we might have an
explanationfor the absencef the dependenteadingin the sentencéPeoplethat
know themthink they like eachother” (example(22b)in the text, from Williams
1986:218).
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