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1. Reciprocal Readings

A redprocd sentence like (1), where the antecadent of the redprocd denctes a
group with just two members, has only ore interpretation: In order for (1a) to be
true, the first member of the antecadent grouplikes the secondand viceversa.

Q) a Mary and Johnlike eat aher.
b. Mary likes bhnand Johnlikes Mary.

Things get a little more mmplicated when we look at larger antecadent groups. It
seams that in arder for (2a) to be true, every member of the antecedent group hes
to like every other member of the antecadent group.

2 a The cildren like eab aher.
b. Each child likes every other child.

This suggests a twofold universal quantificaion over members of the antecedent
group. This reaing is known in the literature & a strondy redprocd
interpretation (Langendoen's (1978 name for Fiengo and Lasnik's (1973 each-
the-other relation). | give the astrad schemafor strongredprocity in (3).

3 - strong reciprocity:
OxO A:0Oy0 A[yEx->xRy]

A is the meaning d the antecadent of the redprocd and R is the redprocd
relation (like in the examplein (2)).

While strong redprocity (SR) acairately describes the truth condtions of
(2a), there ae examples where SR is too strong. That is, there ae redprocd
sentences that are judged to be true even though SR canna be met. (4a) is an
example. Imagine that the dildren are standingin alongline, ot in a drcle. It is
naot the case that everyoneistouching everyone dse. The intuiti ve truth condtions
are stated in (4b).

4 a The cildren are touching eath cther.
b. Each child touches, andistouched by, at least one other child.

This reading is also well-known in the literature, under the name of week
redprocity (WR) (Langendcen (1978). The &strad schema for the truth
condtions of awegkly redprocd interpretation are given in (5).

(5) - weak reciprocity:



Ox A:y A[XRy & x€y] & Oy A:[X A[XRy & x£€y]

| will assume that both SR and WR are genuine readings of redproca sentences. |
take it that both (2) and (4) are in principle anbiguows, and pragmatic fadors
dedade which realing is favoured. For the time being, | will ignae ayy cther
interpretations of redprocd sentences suiggested in the literature (compare eg.
Darymple & al. (1998). The goal of this paper isto develop atheory of how the
two readings are mpasitionally derived. Thisinvolves deasions on the semantic
contribution o the reaprocd itself and on how this interads with plural
predicaion.| first discussthe Heim, Lasnik and May (1991a,b) (henceforth HLM)
approach, which acourts for SR but not WR (sedion 2. There is a recent
proposal by Sternefeld (1998 that derives WR. This propcsal as well as some
problems it runs into are discussed in sedion 3. Sedion 4 poposes an analysis
that combines aspeds of HLM with aspeds of Sternefeld's gory and, | argue,
arrives at a wherent overall picture of the semantics of redprocds.

2. Strong Reciprocity
2.1. Heim, Lasnik and May

The version d an HLM analysis | will i ntroduce here departs in some ways from
HLM (19913). It doesn't associate dther the antecadent or the redprocd with any
guantificational force Rather, general medhanisms of plural predicaion are
blamed for the two-way universal quantificaion we observe in SR. In this, the
anaysis | will i ntroduceis closer to HLM (1991h, and aso to Heim (1994 and
Sauerland (1998. | take the liberty to rephrase the analyses presented there
somewhat to suit my intensions in this paper better. The underlying intuition
abou how semantic compasition works remains the same.

Let usfirst note some general fads abou plural predicaion,i.e. abou how
we atribute properties to groups, and when we can say that a relation hdds
between two groups. Consider (6).

(6) a The cildren are alee.
b. Each o the dhildren isasleep.

A predicae like asleep can only be aproperty of singuar individuas, na of
groups. When we dtribute asleep of a group,this can orly mean that all members
of that groupare aleep. Similarly, (7) has arealing in which the sentenceis true
iff eacn member of the subjea groupread ead member of the objed group.

) a Sue and Amy real Fried Green Tomatoes and The L-Shaped
Room'.
b. Eadch of Sue and Amy read ea of FGT and L.

This is the phenomenon d distributivity. | will use the familiar * operator from
Link's (1983 work to acourt for distributivity. The operator is defined in (8).



(8) - distribution:
* isthat f: D<et>-> D<et> such that for any hin D<et> andany xin D:
[*fl(x)=1iff [f(x) =1 or Cu,V[x=u&Vv & [*f](u) & [*f](V)]]

Note that my natation for group formation is '&'. | will assume the kind d
algebraic structure that Link (1983 suggested for groups, bu remain neutral with
resped to the sets vs. mereologicd sums discusson (compare eg. Schwarzschild
(21996 for discusson). | will i nformally talk abou groups as s of indivisuas,
though.Now badk to dstributivity and (6). (6) will be assumed to have aLogcd
Form asin (9a). Thistransates to (9b). If we asume that in the basic extension d
the predicate asleep, there ae only singuar individuals, (9b) is equivalent to (9c).

9 a [[the children] [ * [ 1 [ tlisadeq]]]]
b. C *Ax[xisaseq]
C. Ox[x C->xisasleq]

(7) isanalogous, except for the compli cating fador that we have to dstribute over
the objed argument as well as the subjed argument. | will asume that the
sentence under the reading described has aLogicd Form as indicated in (10a). A
trandation is given in (10b). Under the asssumption that only singuarities are in
the basic extension d read, thisis equivalent to (10c).

(10 a [[Sue anxd Amy] [ * [ 1[[FGT and L] [ * [ 2] t1 read t2]]]]]]]
b. S&A  *AX[ FGT&L *Ay[ x rea V]
c. Ox[x S&A ->0yly FGT&L ->x real y]]

Thus, distribution acourts for the readings we observe for (6) and (7), and in
particular is the source of the universal quantificaion we observe in the
paraphrases we give to such sentences. In (114), | state the schema for the truth
condtions of a sentence under a douldy distributive reading. The analysis of this
in terms of the * operator is given abstradly in (11b).

11y a Ox[x A ->0y[y B->xRy]]
b. A *AX[B *Ay[ xRy]]

Accordingly, we will asuume that the universal quantifiers that occur in the
schema for SR have the same source That means that both the redprocd and the
antecalent denote groups, which we then dstribute over. The redprocd must
denote agroupin dependence on the antecedent. HLM suggest that this groupis
'the other ones amongthem’, where themis coreferential with the antecedent. That
is, their theory is guided bythe paraphrasein (12b). If we addto thisthe dfeds of
doule distribution, the paraphrase anourts to (12c,d), strongreaprocity.

12 a Mary, Sue and Bill saw ead aher.
b. Mary, Sue and Bill saw the other ones amongMary, Sue and Bill .
C. Eadch of Mary, Sue and Bill saw every other one of Mary, Sue and
Bill .



d. Ox[xO MSB->0y[yld MSB & y€ x->x saw y]]

Theideais, then, that the reaprocd denates a groupthat contains all the members
of the antecedent, minus the individual we ae looking at in terms of distribution
(Mary must have seen everyone anong Mary, Sue and Bill minus Mary, Sue
everyone minus Sue €c.). The redprocd incorporates two anaphaic
dependencies: one is coreference with the antecalent, the other is dependence on
the variable boundin the distribution over the antecedent. If x1 isthe variable and
Pro3is the hidden pronouncoreferent with the antecalent, this can be written as
in(13).

(13) ead ather = the other one(s) anongthem
[[ [eat ather x1 (of) Pro3] ]] = max(*Az[z € x1 & z < x3 & person(z)])

| represent this as (14).
(14) [ max [*[ [other x1] (of) Pro3]]]

If this is the representation o the redprocd, compositional interpretation will
yield the group meaning that we need: other denotes non-identity, which applied
to xlisthe set of all objeds different form x1. This combines with the set of parts
of the antecadent of the redprocd intersedively. HLM suggest that there is a
silent ones in the redprocd, which could plausibly pick up a meaning like person
in ou example. We ajain intersed, and then look for the largest group eat
member of which has al three properties. The definition d the maximality
operator isgivenin (15).

(15 Let Sbe aset ordered by <. Then max(S)=1g[s S& s §[s<s]]

The maximality operator captures the plura definite in the paraphrase, following
Sharvy (1980 and Link (1983. According to these assumptions, the LF for (12)
will be (16):

(16) [[Mary, Sue andBiIll]3
[*[ 1[[ max [*[ [other x1] (of) Pro3]] [*[ 2 [t1 saw t2]]]]]

This LF straightforwardly translates to (17a). The maximum operator takes as its
argument the set of all person parts of Mary, Sue and Bill that are not identicd to
X. That set itself would have two members who are individual people, hence it
would na have amaximum. The star operator corresponds to closure under group
formation, hencethe *-ed set will also contain the groupthat has those two people
asits members. Thisisthe maximum. | will write that groupas as MSB-x ((17b)).
Suppacse that in the basic extension d see, we only have singuarities. Then (17b)
will amourt to (17c), the desired strondgy redprocad interpretation d the sentence

17 a MSB *Ax[max(*Az[zEx & z<MSB & person(z)]) *Ay[x saw y]]
b. MSB *AxX[ MSB-x *Ay[x saw y]]



C. Ox [x MSB->0y[yld MSB & y€x ->x saw y]]

A nice fedure of this analysis is that it reduces the properties of the redprocd
construction as far as possble to properties of plural predicaion. The only asped
spedfic to redprocd interpretation comes from the semantic contribution d the
redprocd itself.

In the next subsedion, we will refine this analysis with resped to the role
of the * operator. One desirable dfed will be that we dont neel any further
suppasitions to make (17b) equivaent to (17c).

2.2. Heim, Lasnik and May plus Covers

Schwarzschild (1996 argues that we can only distribute down to subgroups that
are ontextually sadient. That is, there is no such thing as our unrestricted
distributivity operator from the last subsedion. Instead, dstributionis snsitive to
apartition d the universe of discourse into salient subpuraliti es, and is restricted
to those. | will first give some motivation for this and then chocse aparticular
way of incorporating Schwarzschild'sidea Consider (18).

(189 a The cows and the pigs fill ed the barn to capadty.
b. The female animas and the male animals filled the barn to

cgoadty.

(18a) can mean that the cows fill ed the barn to cgpaaty, and so dd the pigs. This
is adistributive reading d the sentence (18b) canna normally be understood in
this way, i.e. it is not naturally taken to mean that the cows filled the barn to
cgpadty and so dd the pigs. Actualy, this is unexpeded. Suppacse that the cows
and the pigs are dl the animals there ae, and this is the same group as the female
and the male animals. The two subjeds in (18a) and (18b) then refer to the same
group. The two VPs are obviously identicd. But then, it is rather mysterious
where the interpretational difference between the two shoud come from. Notice
that the differenceis which subgoups we distribute down to. (18b) is much more
naturally taken to mean that the female animals fill ed the barn to cgpaaty, and so
did the male animals. That is, we divide up the group cenated by the subjed NP
in dfferent ways, and hav we divide up seams to depend on hev we mention the
group.

Schwarzschild suggests therefore that distributionis snsitive to adivision
of the universe of discourse into salient subgoups, a @ver. The definition d
cover isgiven below.

(190 Cisa over of Piff
Cisaset of subsetsof P
Every member of P belongsto some set in C
{} isnatinC

Since | implement distribution va *, | propacse to restrict the * operator by the
contextually salient cover. This is aso proposed in Heim (1994 and Sauerland
(1998. A freevariable ranging ower covers will appea in my LFs from now on



whenever there is a* operator, representing the sensitivity to context. The LF for
(18) isgivenin (20). The freevariable Cov occursin the sister of the * operator. It
isinterpreted intersedively with the predicae 'fill the barn to cagpadty'. The result
isthe set of all salient groups that fill ed the barn to cgpadty. Hence, the new *-ed
predicate will apply to the cws and the pigs just in case these animals can be
divided into salient subgoups that fill ed the barn to cgpaaty.

(20) [[The cowsandthepigs] [ * [ Cov | fill ed the barn to cgpaaty]]]]

Obviously, what exadly this means depends on what the ntext assgns as an
interpretation to the free ©ver variable. Suppase the salient cover is as in (213).
Then (20) means that the wws fill ed the barn to capadty, and so dd the pigs.
Suppcse on the other hand that the contextually salient cover was as in (21b). We
would then get the reading that is prominent in (18h).

2) a Cow\[[the animals]] = {[[the cows]], [[the pigs]]}
b. CoW[[the aimals]] = {[[the female aimals]], [[the male
animalg]]}

Asaume that mentioning the cdls in a particular cover explicitly is enoughto
make that cover salient. We then have an acourt of the interpretational difference
in (18): The way we mention the subjed group makes different partitions into
subgoups sdient. Distribution is to those salient subgoups, because the *
operator isrestricted to salient covers.

Restricting dstribution to salient subguralities is useful even when there
are no such interesting subpurdliti es around as the ws and the pigs. Consider
(228) (smilar data ae discused for example in Lasersohn (1995 and
Schwarzschild (1996).

22 a Jim, Ed and Sue make $ 7000- .
b. [[Jm, Ed and Sue] [ * [ make $ 7000 ][]

Suppecse that Jim and Ed together make $ 7000-, and Sue by herself also makes $
7000:. (22a) is not avery goodway to describe this stuation - most people judge
the sentenceto be false. Yet, if we use the unrestricted * operator to ac@urt for
distributivity, we predict the sentenceto be true in the situation described. Thisis
because thereis away to dvide up Jim, Ed and Sue into subgoups eat of which
isin the extension d 'make $ 7000-". Suppase on the other hand that the sister of
* contains arestriction to salient subpuraliti es, afree over variable, asin (23a).

(23) a [[Jm, Ed and Su€] [ * [ Cov [ make $ 7000- ]]]]
b. CovIN\NES={{ 3}, {E}, {S}}
Cov2AJES = {{ JES}}
C. Ox[x JES->x makes$ 7000- ]
Ox[x {JES} ->x makes$ 7000- ]

(23a) says that Jim, Ed and Sue can be divided upinto salient subguraliti es that
make $ 7000-. Which subgdurdlities can we exped to be sdient? There is no



indication d any interesting way to dvide up ou group. Schwarzschild suggests,
and we follow him here, that in this case, two trivial covers of a plurdlity are
salient. Onedividesit upinto singuarities, and the other cover is a one-membered
set whose only member is the group itself. If these ae asdgned to the free
variable in (23a) we get the wlledive reading and a reading that distributes to
singuar individuals, respedively. Those ae the intuitively available readings.
Thus, if there is no indicaion that nontrivial subguralities are relevant, such
subpuraliti es canna be used to make aplural predication come out true.

We will henceforth assume that the cover restriction associated with ead
* operator is a set of singuarities (colledive readings are irrelevant, and we will
not discussinteresting subgoups). A more complete LF for (16) for example will
look like (24):

249 a Mary, Sue and Bill saw ead aher.
b. [[Mary, Sue and Bill |13 [*[CoV] 1
[ [max[*[Cov[[ other x1] (of) Pro3]] [*[CoV[ 2 [t1 saw t2]]]]]]1]
C. MSB  *Ax[ Cov(x) &
max(*Az[zEx & zzMSB & Cov(z)]) *Ay[Cov(y) & x saw Y]]

Sinceboth x and z range over singuarities only (given ou assumptions abou the
cover), we get (259). Now the distribution will be guaranteed to be down to
singuarities, and (253) is equivaent to (250).

(25 a MSB  *Ax[ Cov(x) & MSB-x *Ay[ Cov(y) & x saw V]]
b. Ox[xO MSB->Uy[yd MSB & y€ x->xsaw y]]

This is the dightly updated HLM story | want to tell abou SR. The logicd
structure of strongredprocity as| state it is given in (26a). If we presuppacse that
x and yare singuarities, thisis the same a (26b), and the same & SR as dated in
sedion 1.



(26) a A *AX[ Cov(x) & A-x *Ay[ Cov(y) & xRy]]
b. A *AX[ A-x  *Ay[ xRy]]
C. OxO A:OyO A[y€Ex->xRy]

3. Sternefeld (1998)
3.1. Weak Reciprocity and Cumulation

Sternefeld (1998, following Langendcen (1978, observes that deriving an SR
interpretation for redprocd statements is not sufficient. We need to derive the
truth condtions of WR discussed in sedion 1for datalike (27).

27 a The cildren are touching eath cther.
b. Ox C:[y C[xtouchy& x€y] & Oy C: [X C[xtouchy& Xx€y]

A key observation for Sternefeld’s analysis of WR is Langendcen's insight that
similarly to SR being paralel to doube distribution, there is an anlogue to WR
when we look at relational plurals. Let us reconsider (28a). The douldy
distributive reading o this entence which we described in the last sedion is not
the only possble interpretation d the sentence It can also be judged true under
wedker condtions, the reading praphrased in (28b). Such arealing is brough out
unambiguously if we add arespectively to the sentence

(28 a Sue and Amy real Fried Green Tomatoes and The L-Shaped
Room'.
b. Each o the women read ore of the books, and eat of the books
was real by ore of the women.

In abstrad terms, a relational plural sentence dlows for an interpretation
schematized in (29). | will refer to this with Sternefeld as the awmulative reading.
Sternefeld (foll owing Krifka (1986) introduces a new pluralization operation that
plurali zes two arument slots sSmultaneously - cumulation as defined in (30).

(29 [Ox A:y B:xRy & Oy B:[X A: xRy

(30) - cumulation:
** jsthat function: D<e<et>> -> D<e<et>> such that for any R:

[** RI(y)(x) =1 iff R(y)(x) or
[X1x2ylydx=x1& X2 & y=y1l&y2 & ** R(y1l)(x1) & ** R(y2)(x2)]

The reading d (284) we discovered in (28b) can nowv be derived via an LF asin
(31a). Thistrandatesto (31b).

3) a [S& A][[**read] [FGT & L]]]
b. ** AyAX[X read y] (FGT&L) (S&A)



(31b) amourts to a awmulative reading: we mlled into a group things that occur
in the domain of the read relation. Then we wlled into a group those things that
occur in the range of the read relation with them. The awmulated relation **read
hads between those groups. That means that for everything in the domain group,
there must be something in the range group that it stands in the original read
relationto, and viceversa. Hencewe get the funny U quantificational effed.

Compare the dstrad truth condtions for a aumulative reading to those of
WR. Once more, thereis a dea parale in honv we quantify over parts of the two
pluralities we ae talking abou in the sentence, in this case, the '00 effed. We
blame pluralizaion operations for the quantifiers that occur in such paraphrases.
Hence Sternefeld suggests, we ouglt to derive WR via the workings of **. He
propases an LF for (27a) that looks esentialy like (329).

32 a [[ The dildren3] [ ** [other touch]] [ Pro3 (tother)] ]
b. ** AyAX[ X touchesy & x€y] (C) (C)

(32) incorporates a particular view of the role of the redprocd besides using **.
Noticethat the aumulated relation hdds, na between two independent groups, bu
between the antecadent group and that same group. This refleds the anaphaic
nature of the redprocd. Let us now look more dosely at the redprocd relation,
the relation that cumulates. Obviously, this must include touch; however, we want
to cut out the reflexive part of the touch relation. That is, the redprocd statement
is not made true by every child touching herself or himself. Hence we wmbine a
norridentity statement with the original relation and get something like 'other-
touch’'.

On this view, then, the redprocd makes two independent semantic
contributions. One is anapharicity, and the other is a norridentity condtionwhich
must be combined with the redprocd relation byway of some kind d generali zed
predicae modificaion that al ows ‘intersedion’ d two relations. Accordingly, the
redprocd is lit up at LF into these two comporents, which are interpreted
independently. Compare this to the HLM view of the role of the redprocd: there,
too, the redprocd contributed nonidentity and anaphaicity, bu those two
contributions were combined within ore @nstituent and led to the description o a
particular group.

(33) schematizes the Sternefeld analysis of WR:

(33) <AA> *AyAX[XEy & XRy]

Next, we will | ook at some problems for this approach.

3.2. Problemsfor Sernefeld

Whilel like the reduction d WR to ** very much, | seetwo kinds of problems for
this particular way of doing this. One kind has to dowith the range of redprocd
readings predicted, and the other has to dowith the interadion d the non-identity

statement with ather operators. Both in effed concern the treament of the non
identity statement proposed by Sternefeld. We will examine the two casesin turn.



Notice first that the whole NP each other does not recave adenotation here -
there is no such thing as a group cnoted by the redprocd (the group we
informally caled A-x abowe). If we ae right abou how SR is derived (viadoule
distribution), this groupis needed. This argument is only as grong as your beli ef
in the analysis of SR presented above, obvioudly. Alternatives are mncevedle.
But | think the point regarding the eistence of A-x can be made stronger.
Consider (34):



(34 a Our committees are made up d ead ather.
b. For eadt x, xisone of us: x's committee ©nsists of the other ones
among Ls.
C. [our3[ *[CoV[ 4 [ t4'scommitteeis made up d
[max[ *[Cov[other x4 (of) Pro3|]]]]
d. Ox O [[we]] : x'scommitteis made up d [[we]]-x

(34a) exhibits areading that is coll edive with resped to the group cenoted by the
reaprocd. That reading is paraphrased in (34b) and derived via the LF in (34c).
There is no dstribution ower the objed argument slot here & all, the redprocd
enters composition as agroup dredly. That groupmust be, essentially, ‘the rest of
us, in this example. Other data that ill ustrate this coll edive reading d redprocds,
taken from Dalrymple & al. (1998, are givenin (35).

(35 a The satellit e, cdled Windsock, would be launched from under the
wing d aB-52 banber andfly to a'liberation pant' where the
gravitational fields of the Earth, the Sun and the Mooncancd eat
other out.

b. The forks are propped against eat ather.

For (35b), for instance, imagine threeforks. Each oreis jointly suppated by the
other two, bu not by any single other fork. (36) presents the éstrad truth
condtions for this coll edive reading d the reaproca. We only distribute over the
antecadent argument slot, and dont pluralizethe agument slot of the redprocd in
any way at all.

(36) - collectivereading
a Ox O A xR(A-x)
b. A *AX[ XR(A-X) ]

These data show that the group A-x is needed and must be the meaning a one
possble meaning d the reaprocd. Sternefeld's analysis of the reaprocd does not
provide us with a natural way of getting that group.He does make asuggetion for
how to derive such ameaning, which | do nd want to discussin any detail . | think
it amourts to an ambiguity hypahesis: the reaprocd can either be treded in the
Sternefeld fashion a as a HLM redprocd, with various representational and
semantic diff erences between the two. This is a littl e unsatisfadory. There ought
to be anatural relation between all readings that reaprocds all ow for.

The second knd d problem concerns the interadion d redprocity with
scope beaing elements like negation and quantifiers. A relevant exampleis (37).

(37) They dont like eat aher.
Sternefeld would presumably predict that negation can take ather wide or narrow

scope relative to cumulation. The wide scope reading d negation is given in
(384a). For the narrow scope reading, two LFs are cncevable: (38h) and (38c).



(38) a [ <[[they]],[[they]]> **AyAX[X€y & X likesy]]
b. <[[they]].[[they]]> **AyAX [x€y & X likesy]
C. <[[they]].[[they]]> **AYyAX[x€y & [x likesy]]

Suppee we just have atwo-membered group, for simplicity. Then (383) is
compatible with ore person liking the other, bu denies that this is mutual. The
narrow scope realing is dronger, it describes mutua dislike. | think the latter
reading is the more plausible interpretation o (37). The formula that acarately
represents the stronger reading is (38c). (38b), adualy, is atautology. It says that
the referent of they can be divided up into subgoups x and y that make the
formula [x€y & X likes y] true; or equivalently: the referent of they can be
divided upinto subgoups x and y that make the formula 'x=y' true or 'x likes y'
false. For this it is enoughto choose identicd subgoups of [[they]]. This is
always possble. Notice that in (38b) the norridentity condtion is interpreted in
its overt position. Thisis what we asumed above when we discussd Sternefeld'’s
anaysis. wefirst crede arelation 'aher-like' and then combine that with the rest.
While he ould presumably raise the non-identity statement out of the scope of
negation to derive (38c), we would in addition reed some stipulation that excludes
an LF correspondngto (38b).

Notice that it is not the cae that the redprocd necessarily takes wide
scope. (39a) isambiguots. It might mean either (39b) or (39¢).

39 a Mary and Sue introduced no oreto eat cther.
b. There is nobodysuch that Mary introduced him to Sue and Sue
introduced him to Mary.
C. Mary didnt introduce anybodyto Sue and Sue didnt introduce
anybodyto Mary.

(408) and (40b) are the semantic representations associated with these two
readings on the Sternefeld analysis:

(40 a [(Z[<M&SM&S>  ** AyAX[XEy & X introduced z to V]
b. <M&SM&S>  **AyAX[x€y & [EZ[x introduced z to V]]
C. <M&SM&S> **AyAx [Z[x€y & x introduced zto y]

(40c) isoncemore atautologicd reading we mistakenly predict if the non-identity
condtionisin the scope of the negation. The point of the example is that there is
interadion ketween the interpretation d the redproca and the quantifier (a daim
to the contrary isfoundin Moltmann (1992, but | think that that is not true, in the
light of data like (40)). In particular, the redprocd can end upinside ot outside
the scope of a negative operator. But the norridentity statement by itself doesn't
seam to be ale to be inside the scope of negation whil e the rest of the redprocd
isoutside.
The same ambiguity isfoundin (41).

41 a Mary and Sue only introduced BILL to ead ather.



b. There is no x dher than Bill such that Mary introduced x to Sue
and
Sueintroduced xto Mary.
C. Mary introduced Bill and noor dse to Sue, and Sue introduced
Bill
and noore dseto Mary.

(41) aso presents the same problem to the arrent analysis of WR. Other
downward monaonic operators will have asimilar effed. This might make us
guestion Sternefeld's treament of the norridentity condtion. Just looking at
downward monaonic expressons, though,leaves the possbility open that it is
simply so implausible to interpret an utterance & a tautology when there ae other
posshiliti es, that one will always disregard the tautologicd interpretation in
favour of lesstrivia realings. Therefore, let me provide adlightly less obvious
example in which the truth condtions wrondy predicted by leaving the non
identity condtionin situ are not tautologicd - (42a) below:

42 a The four professorsintroduced exadly two students to eat ather.
b. There ae exadly two students that the profesors introduced to
ead
other.
C. The four professors gandin aredprocd relation d introducing
exadly two students.

(42a) has the two readings paraphrased in (42bg). We ae interested here in the
narrow scope reading d 'exadly two students, hencein the corred formalizaion
of (42c). (43) isthe Sternefeld representation d this reading in which we leave the
norn-identity condtionin situ:

(43) <PP> *AyAx[cad(Az[x€y & student(z) & x introduced z to y])=2]

(43) says that there must be adivision d P (the group referred to by the four
professors) into subgroups that makes (44) true:

(44) cad(Az[x€y & student(z) & x introduced z to y])=2

That is, there must be adivision d P into subgoups 2uch that exadly two ojeds
z make (45) true:

(45 x€y & student(z) & x introduced zto y

Imagine the foll owing situation: the four profesors are g b, ¢ and d aintroduced
exadly ore student to b and viceversa; c introduced exadly one student to d and
viceversa. Since dl in al four students were introduced, (42a) is intuitively false.
Yet, we can find a divison d a&b&c&d such that there ae exadly two z that
make (45) true. Here is how: we divide <P,P> into <a&b,a&b> and into



<c&d,c&d>, and then further into <aa>, <b,b>, <c,d> and <d,c>. Only the cd -
pairs will make (45) true, hence exadly two students z fit the descriptionin (45).

This $hows that the truth condtions assgned in thisway are too we&. Y et
the statement expressed in (43) isnat tautologicd: it isfalse, for example, if fewer
than two students were introduced. A corred formdizaion in Sternefeld's
framework once more puts the non-identity statement outside the scope of the
other operator:

(46) <PP> **AyAX[x€y & cad(Az[student(z) & x introduced z to y])=2]

Obviously, similar problems arise with other operator that require us to court. The
generdizaion ower these data seems to be the following: the non-identity
condtion 'X€y' must be in the immediate scope of the binders of x and y; that is,
there must be no aher intervening operator between the astradion ower x and y
and cumulation, and the non-identity condtion. Intuitively, we dways want to
divide up the antecalent of the reaprocd into noridenticd subgoups that make
the redprocd relation true. | will refer to this as the 'nonidenticd subgoups
effed’. Sternefeld's analysis does nat seem to provide anatura explanation for the
nonidentica subgoups effed, given that the relation d nonridentity could be
interpreted in various places.

Let me summarize the discusson in this dion. We saw a very smoath
analysis of the phenomenon d WR in terms cumulation. A very attradive feaure
of Sternefeld's analysisisthat it reduces the semantic efeds of redprocity largely
to the semantics of plurdizaion. On the other hand, on this particular
implementation d this ideg the relation to the HLM meaning d the redprocd is
unclea. The question arises whether we could nd save the ideathat WR comes
abou via wimulation, bu in some way use HLM still. Since we neal the HLM
meaning anyway, this ssams a natural thing to look for. The next sedion propases
an analysis of WR in terms of cumulation onthe basis of HLM. We will seethat
the nonidentica subgoups effed finds a natural explanation that way.

4. A Heim, Lasnik and May Analysiswith Cumulation
4.1. WRby QR

Let's dart by figuring ou what exadly the problem is for the HLM redprocd
when we try to use it for WR. Here is one way of looking at it: as Sternefeld
shows, we want a aumulated relation to hdd between the group denoted by the
anteceadent, and that same group. The redprocd on the HLM story denotes, nat
the antecadent group A, bu a group we cdled A-x. Obviously, we cant have a
cumulated relation between A and A-x becaise the variable x would remain
unbound.

However, natice that we do have a seoond expresson referring to the
antecadent group onthe HLM propasal. In (47b), it is the hidden pronounPro3
that shows up as them in the paraphrase 'the other ones among them'. So perhaps
we uld cumulate between this them and the ateceadent? This idea is
implemented in (48).



47 a The dildren like eat ather.
b. The dildren3like[ max [ * [ Cov [[other x1] (of) Pro3]]]]

48 a [Pro3[[the children]3
[**[ 1[CoV[ 2[t1[Cov [like[ max [ * [[other x1] (of) t2]]]]]
b. <C,C>
* AXAY[Cov(X) & Cov(y) & x like max(*Az[Cov(z) & zEx &

z=y])]
C. <C,C> **AxAy[ x likemax(*Az[z€ x & z <y])]

Imagine we adgn to (47a) the LF in (483). We QR bath the subjed and the
covert pronounthat is anaphaic with it. We amulate the resulting relation. This
will yield the trandation in (48b), which is smplified to (48c) assuming that x, y
and z dl range over singuarities only. This is guaranteed by the cver, which in
this case restricts cumulation.

It is by no means obvious that (48c) denotes anything useful. Let's
approad the problem of figuring ou what it means by comparing the relation we
cumulate to the relation that Sternefeld would want to cumulate for this example.
Since Sternefeld predicted the right truth condtions for this type of example, we
want to knov whether the relation he aumulates is the same & ours. If they are,
then we predict the same truth condtions. The two relations are given in (49).



49 a AYAX[YEX & L(x,y)] (b) (&)
b. AYAX[L (X, max(*Az[z€ x & z<y])] (b) (&)

Suppcse we dhocse a &d bsuch that a=b. What is the set of al singuarities that
are not identicd to a and a part of b? Since both a and bare singuarities, if they
are the same singuarity, thisisthe enpty set. Closure under group formation (that
is applicaion d the * operator) will still result in the empty set. The maximum of
the empty set is undefined. Hence, (49b) presuppases that a€b. What if that is the
cese, i.e. choose a &d b such that a€b? Then the maximum of the set of things
that are apart of b and nd identicd to awill be b. Hence, (49b) presuppases that
b€a and assertsthat L(a,b). (49a) asserts that b€a and L(a,b). Thus (49a,b) are true
of the same pairs <ab>. The only differenceis that (49b) may be undefined when
(49a) isfase. Thislooks promising.
Let me rewrite (50a) as (50b), which | find somewhat more readable:

50 a AYAX[L(X, max(*Az[z€ X & z <y])]
b. AYAX[L(x)y) & @(xEy)]
C. AYAX[L(X,y) & X€y]

The natation means that the agument of the @ is a presuppasition rather than part
of the assertion; a smilar notation is foundin Beaver (1995.What we ae redly
interested inis (51a) compared to (51b):

(6D a  *AYAX[L(xy) & @(xEy)] (A)(A)
b. ** AYAX[L(X,y) & X€y] (A)(A)

(51a8) poses an interesting question abou presuppasition pojedion. Notice that
we would liketo knowv what happens to the non-identity presuppasition x€y when
x and y ¢et bound.For this, recdl the definition o ** :

(52 ** isthat functi_on: D<e<et>>-> D<e<et>> such that for any R:
[** RI(y)(x) =1 iff R(y)(x) or
XIx2y1lydx=x1&Xx2 & y=y1l&y2 & ** R(y1)(x1) & ** R(y2)(x2)]

A pair <A,A> can never get into aredprocd cumulated relation like (51a) via the
first clause of the digunction since A=A, bu the basic relation presuppases non
identity. Hence <A,A> must get in there via the seaond clause. Thus we must be
able to dvide up A into nonidenticd parts y1 and x1 for this to come out true.
For A to be divisible into nonidenticd parts means that A is a plurdity. | want
the non-identity condtionto projed as apresuppdasition d plurdity.

It isnot clea, however, that it will projed as a presuppdasition in that way.
Noticewe could dvide up a groupthat consists of, say, Fred, into perts Fred and
Amy. This will of course make the first conjunct in the second clause of (52)
false; however, the whole expresson will be perfedly well defined. It could orly
be true if the antecedent has more than ore part, bu as far as| can seg it does not
cary any presuppasition. So this would be identicd to Sternefeld's truth
condtions.



However, | think it is graightforward to improve on that a littl e, with the
present analysis. | will make the foll owing assumption:

(53) pluralized partial functions:
[*g](x) isundefined if g(x) isundefined and xcanna be divided into parts
for which gisdefined.
[** (0] (y)(X) isundefined if f(y)(x) isundefined and x and y canna be
devided into parts for which f is defined.

The motivation for this assumption comes from data li ke (54):

54 a Agatha and Gwenddyn stopped smoking.
* AX[x stopped smoking] (A& G)
b. Agatha and Gwenddyn stopped seang Hercule and Marsellus
(respedively).
** A\yAX[Xx stopped seeng y] (H&M)(A&G)

Imagine that Agatha has never smoked. Then (54a) shoud be apresuppcsition
violation just like 'Agatha stopped smoking'. This will only come out right if we
prevent that the group Agatha and Gwenddyn is divided upinto, say, Gwenddyn
and Tom, bah o whom used to smoke. In ather words: you do no escagpe a
presuppgasition failure by chocsing nonparts of the groups you are looking at.
Anaogous reasoning hdds for (54b) and cumulation.

If we adopt the asumption in (53), (514) is only defined if A has two
distinct parts. Thisis the presuppdsition that the antecedent is agroup. | think this
presuppdasitionisagoodthing. Consider (55).

(55 These pantsresemble eabt aher.

The interpretations assgned to (55) under Sternefeld's analysis and undr my
anaysisare given in (56a) and (56b) respedively.

56) a ** AyAX[resemble(x,y) & yYEX] (p)(p)
Ox[x<p -> Cy[y<p & resemble (X,y) & X€y]]
b. ™ AyAx[resemble(x,y) & @(y€x)] (p)(P)
Ox[x<p -> Cy[y<p & resemble (X,y) & @(X€y)]]

Suppcsethereisonly one pair of pants. Then (56a) will be false, and (56b) will be
undefined. | think undefined is better, because (57) is dill i nappropriate, rather
than true:

(57) These pants do nd resemble eab aher (because there is only one of
them).

Hence this analysis predicts that reaprocds introduce apresuppasition that their
antecadent is a plurality. Notice that we drealy made this prediction for SR: The
HLM representation d the redprocd 'the other one(s) among them' will only be



defined if the antecedent has at least two distinct subgroups. We now predict that
there is always such a presuppasition, in cases of a WR interpretation as well as
SR.

To summarize the discusson d this subsedion: In these smple cases, the
HLM + QR analysis | suggest is very similar to the Sternefeld analysis, except
that it gives us a straightforward way to cgpture a presuppdasition d plurality.
Hence | think that the semantic result of the QR operation in (48) is, adudly,
dightly better than the original Sternefeld analysis. (59) states the astrad truth
condtions of awe&kly redprocd statement under this analysis.

59 a <AA> **AyAX[Cov(x) & Cov(y) &
R(x, max(*Az[Cov(z) & Z€ x & z <y])]
b. <AA>  **AYAX[R(X, max(Az[z€x & z <y])]
C. <AA>  **AYAX[R(XY) & @(Y€X)]

4.2. Non-identity as Presupposition

Let us now look at the norridentica subgroups effed and what a presuppasitional
analysis has to say abou it. Remember that the dfed seemed to be that the non
identity condtion "*€y' must be in the immediate scope of the binders of x and y;
that is, there must be no aher intervening operator between the astradion over x
and y and cumulation, and the nornridentity condtion. In (60) below, | repea
some of the problematic data & well as their new semantic analyses. The non
identity condtionis marked as a presuppasiti on.

(600 a They dont like eabt aher.
a [ <[[they]].[[they]]> **AyAX[@(xEy) & x likesy]]
b. <[[they]],[[they]]> **AyAX [@(XEY) & X likesy]
C. <[[they]],[[they]]> **AyAx.x€y & [xlikesy]

Sincethe non-identity condtionis a presuppdasition, it will projed up to the point
where the two variables contained in it get bound. If we ignae the plurality
presuppdasition (which is how the presuppasitionality of the redprocd projeds
after that), (60b) amourts to (60c) which was the desired interpretation. Hence, on
this analysis, we do nd neal to exclude LFs that leare the remnant of the
redprocd in sSitu. Presuppasitionality suffices to derive the nonidenticd
subgoups effed.

(61) is parallel. The interesting case is reading (61c) and representation
(62b). Once more, (62b) is the same & the desired (62c) moduo purdlity
presuppdasition.

(61) a Mary and Sue introduced no ore to eat ather.
b. There is nobodysuch that Mary introduced him to Sue and Sue
introduced him to Mary.
C. Mary didnt introduce anybodyto Sue and Sue didnt introduce
anybodyto Mary.



(62 a [(Z[<M&SM&S>  ** AYAX[@(X€y) & X introduced z to V]]
b. <M&SM&S>  **AyAx [Z[@(XEy) & x introduced zto Y]
C. <M&SM&S>  **AyAX[x€y & [EZ[x introduced z to V]]

| provide (63) below for completeness- it does not add anything rew at this point.

(63 a The four professors introduced exadly two students to ead ather.
b. <P,P> **AyAx[cad(Az[@(x€y) & student(z) &
X introdwced 2z to
yD=2]

C. <P,P> **AyAX[x€y & cad(Az[student(z) &
X introdwced z to
yD=2]

The nonridenticd subgoups effed, onthis analysis, has nathing to dowith scope,
or with the LF poistion d the nornidentity condtion, bu rather with its
presuppdasitional nature. The presuppdasition is projeded upto the point where the
variables get bound. Hence the tie between the nonridentity requirement on
subgoups and cumulation finds a logicd explanation. The presuppdastion is
something we inherit from the HLM analysis by virtue of the definiteness of the
redprocd. | conclude that there is independent motivation for taking the definite
paraphrase 'the other ones amongthem' as a guideline.

4.3. Cumulation and QR

Let me finaly addressthe following question (which might have worried some
people ever since the beginning d this sdion): what sort of theoreticd
gymnastics does this analysis force us to do, that we wouldnt otherwise have to
engage in? The main worry one could have, | take it, is abou the role of QR in
deriving the relation-dencting consituent that is the sister of **. One might
wonder whether this is legal, i.e. whether syntax can crede that constituent and
whether cumulation can operate on it. | will try to convince you that we do nd
neel to asume anything that we wouldnt have to assume for independent reasons
anyway.

Notice that my story is incompatible with what one might cal a lexicdist
approach to pluraizaion. The relation | need to cumulate is one that is not the
meaning d any lexicd item, or indeed of any constituent that exists in owert
syntax. That constituent comes into existence only at LF, via aprocess| cdled

QR.
(649):

| think that we need to assume that this possbility exists anyway. Consider

(69 Jm and Frank want to marry two dentists.
Jm and Frank want to marry Sue and Amy.
** A\yAX[X wants to marry y]

[[Jim and Frank] [[ Sue and Amy]

[**[ 2[ 1[t1 wantsto marry t2]]]]]]

oo oo



The relation that cumulates in the most plausible interpretations of (64a) and
(64b) is the one in (64c). This is nat the meaning d any lexicd item. We can
crede the gopropriate mnstituent as srown in (64d). A similar exampleis (65):

(65 a Two grls gave two boys aflower.
b. ** A\yAxLZ[flower(z) & give(x,y,z)]
C. [[two grlg] [two boys] [**[ 2] 1 [t1 gavet2 aflower]]]]]

Examples of this kind have been olserved by Sauerland (1998 and in a dlightly
different connedion by Winter (1997. Notice dso that example (39) abowe
similarly requires cumulation d a nonlexicd constituent: the reaproca relation
on realing (39¢) is 'x introduced nobodyto y'. Sauerland in fad argues that the
required constituent is creaed by QR. To suppat this clam, he provides
exampleslike (66):

(66) a The lawyers have pronourced the propasals to be against the law.
b. # The lawyers have pronourced that the propcsals are ajainst the
law.

A cumulative reading is possble in (66a) but not in (66b). The reason is that the
required QR operation is possble out of an infinitival clause, bu nat a finite
clause. | add some further examples that suppat the same @nclusion. A
cumulated reading is posshle just in case QR can generate the required
constituents. It isimpossble out of scopeislands.

(67) a #Sue and Amy talked to a man who lived in two European
courtries.

b. *Sue and Amy talked to aman wholived in Storrs and Danbury,

respedively.

C. ** A\yAX[x talked to aman wholivedin y]
(68 a Sue and Amy saw a premiere of two new operas.
b. Sue and Amy saw a premiere of Oklahoma! and Cats respedively.
C. ** A\yAX[X saw a premiere of y]

Most interesting for the present purposes are data that ill ustrate QR out of NPs. |
have tried below to find NPs whase structure can be assumed to be similar to the
hidden structure of the redprocad NP acordingto HLM. Cumulationis possble.

69 a Sue and Amy drank most of the bee and the wine, respedively.
b. ** A\yAX[X drank most of y]
(70 Sue and Amy hate the other ones amongthe two groups.

a
b. ** A\yAX[Xx hates the other ones among |

(7)) a Sue and Amy talked to many of the dtizens of two of these



communiti es.
b. ** AyAX[X talked to many of the dtizens of y]

(72 a Sue and Amy compared many of the dildren from the two groups
(and bdh said that the developments of the diildren in their group
had been fairly homogeneous).

b. ** A\yAX[x compared many of the dhildren from y]

| conclude that the structures | neel to generate for my acourt of WR are
expeded to exist independently of redprocds. Cumulation must be &le to find
these LF constituents. Hence in terms of the theory of pluralization, we get WR
for free

Let me summarizewhat | like ébou the present propasal. The only spedal
asped of redprocd sentences is located in the internal structure and meaning o
the reaprocd itself. The rest follows from the way the Logicd Form and
semantics of pluralization works. Thisis esentialy Sternefeld's plot. | have made
some small improvements with resped to the details of the analysis. The major
improvement, as | see it, is that the redprocd is (aways) recognzed as a
presuppasitional  expresson. We have seen the semantic dfeds of
presuppdasitionality. We derive them from HLM, thus aciieving unformity of the
analysis of the redprocd aaossthe different redprocd interpretations. Variation
in interpretation is derived via variation d the LFs assgned to redprocd
sentences. We find the same passhiliti es for LFs with relational plurals.

| have nat discussed the role of the @ver restriction onsubgurdlities in
richer contexts. Obviously, more interesting covers will | ead to different readings.
| will | eare a @mparison d what readings | exped with the readings discussd,
e.g.,in Fiengoand Lasnik (1973 and Dalrymple & al. (1998 for another time.
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