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Abstract We propose a unified analysis of exclusives, taking into aethlP- and
VP-modifying only as well asjust and the adjectival exclusivasere sole only,
single andexclusive Using paraphrases witht mostandat least,we argue that
exclusives uniformly signify a presupposed lower bound andrdinary content
upper bound on the true alternative answers to the curresgtipm under discus-
sion, thus extending Beaver and Clark 2008. We propose tohtsives vary along
two parameters: (i) the ontological type of their argumg(its constraints on the
guestion under discussion. Due to variation in the typerpatar, exclusives ex-
hibit different scopes, leading to different NPI licensipgpperties. To formalize
our analysis, we introduce a dynamic semantics that tregstipns under discus-
sion as part of the context and allows for binding into thesestjons.

Keywords. Exclusives, Negative polarity, Alternatives, Questiddgnamic Semantics

1 Introduction

Focus-sensitive particles, most notably the exclusivedzinly, have brought out
fundamental questions about compositionality and theioglship between seman-
tics and pragmatics. Prior work on exclusives has tende@dtict attention to
only; in this paper we consider a wider range of exclusives, ghalgiboth NP- and
VP-modifying uses obnly andjust, and the adjectival exclusivesere solg only,
single andexclusive This paper, which builds on the analysismoérein Coppock
& Beaver 2010 supports the general approachB#aver & Clark(2008, accord-
ing to which exclusives can be analyzed in terms of a diseoarsdel involving
the Current Questions under discussion (CQ). We argue Xchistves uniformly
signify a presupposed lower bound and an ordinary contgreripound on the true
alternative answers to the CQ. We propose a lexical entrgrsahthat expresses
this common core and has two parameters allowing for vanatmong exclusives:
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by NSF BCS-0904913, DoD HHM402-10-C-0100, and by the NYCXITeproject. Research at
Lund University was supported by a postdoctoral fellowshym the Swedish Research Council.
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(i) the type/category of the arguments that the exclusikes#83), and (ii) what we
will refer to as adiscourse presuppositiaconstraining the CQ 8.

We argue for at least two instantiations of the type paramet® which corre-
sponds to a single application of the Geach rule to BeaveiGiak’s analysis of
only (83.2), and another which corresponds to two applications of3t3§ Dif-
ferences in type lead to differences of scope, which predag we argue in detalil
in 84 — differences in where NPIs are licensed. Along with addaicassumptions
involving type-shifting, this fact allows us to account fopuzzle concerning NPI
licensing byjust, namely that when modifiying a subject noun phrase, it liesns
NPIs in the VP only on a scalar reading3(8).

The CQ parameter, discussed B § captures constraints that exclusives place
on the question under discussion. Formalizing this parameads into new the-
oretical territory, because it requires a framework in vahiicis possible to state
presuppositional constraints on questions containingbbes that are bound by a
quantifier outscoping the exclusive. Our solution, presértriefly in &.2, is a
generalization oBeavels (2001) dynamic semantics using a richer notion of con-
text: meanings of sentences are context change potettélsperate on contexts
containing not only information about what propositionshbut also a CQ.

2 Thecommon core MAX and MIN

As Horn (2011]) discusses, the late medieval scholars consyady one of theex-
ponibilia: terms whose semantic analysis requires “unpacking” intittipte com-
ponents. Sincélorn 1969 modern semanticists have been debating the nature and
status of those components, which can be referred to agasiéive contribution
and thenegative contributiorfvan Rooij & Schulz 200).

According toBeaver & Clark(2008, the positive contribution obnly is ex-
pressed by the formulaiN (¢), and the negative contribution ax (¢), whereg
is the prejacent. The positive contributioni{) is presupposed and the negative
contribution MAX) is part of the ordinary at-issue content. Tnex andMmIN oper-
ators relate to the current Question Under Discussion Rerts 19951 which
contains a set of alternative propositional answers, m@rike strength;MIN(¢p)
means thaip is a lower bound on the true answers to the @@x (¢) means thaip
is an upper bound on them. We use the following formalizatibmin andmMAX,
whereSrepresents an information state andepresents the strength ranking, and
p is a variable over propositions (functions from possibleld®to truth values),

1 We use ‘CQ’ rather than ‘QUD’ because for Roberts ‘QUD’ refto an entire stack of questions;
we are referring only to the single most burning questionteNdso that the term ‘QUD’ was used in
a different sense b§inzburg(1996), as part of a theory of questions based on situation seosanti
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andw is a variable over world3:
(1) MINs(p) = Aw.3p’ e CQg[p'(W) A p’ 25 p]
2) MAX s(p) = AW.Vp’ e CQg[ p'(W) - p>sP']

Using the Heim and Kratzer notation for presuppositions,rtteaning obnly can
then be captured by the following expressfon:

3) ONLYs=Ap.AW: MINg(p)(W).MAX s(p)(W)

This is ascalar analysis because the alternatives are ranked in termsesfgskr.
Other precedents for a scalar analysis inclidiéka 1993 Bonomi & Casalegno
1993 van Rooij 2002 Beaver 2004Klinedinst 2005 andRiester 2006 This con-
trasts with a more traditional analysis arfily that could be labelled thguantifica-
tional analysis (e.gHorn 1969 Groenendijk & Stokhof 1984Rooth 19851992
andKrifka 1992), under which the negative component rules out applicatidthe
predicate corresponding to the non-focussed materiakiptéjacent to individuals
other than the denotation of the focus.

We will argue shortly that the scalar analysis is more gdrnierthat it can be
extended to a wider range of exclusives, but first let us destnate that, as has
already been pointed out, it provides a unified treatmentwofreadings obnly,
which can be referred to asn-scalar, quantificationalpr exhaustiveon the one
hand, andcalaror rank-orderon the other. The most commonly discussed reading
of onlyis the exhaustive one; this is the most salient reading ofiteree like §):

4) | only invited John and Mike.

It is exhaustive in the sense that the focus is taken to exithegelevant set of
individuals (thus nobody other than John and Mike was inyiteThe exhaustive
readings ofonly as in @) can be obtained in theAXx/MIN framework by ranking
the alternative answers as a boolean lattice so that, fangbea answers like I
invited John and Mike and Frank” are stronger than answiegs liinvited John and
Mike”. Under that type of ranking, what is presupposed adicay to themAX /MIN
analysis is that no answer weaker than or unranked with ce$pél invited John

2 On Beaver and Clark’s definition ofiN, which is slightly different from the one irl], answers
lower-ranked than the prejacent are requirethteg which means that the prejacent cannot be true
when it entails lower-ranked answers. We do not want to cdnontihe assumption that the prejacent
is always the lowest-ranked of the answers; the presentfiation requires instead that something
in the CQ at least as strong p$olds.

3 Note that here the presupposed content involwing constrains the discourse context, and specif-
ically the CQ. However, the colon/dot notation is normalbed to express presuppositions that are
conditions that must hold in the world. We will address tBi§5.2 by sketching how such a notion
of presupposition may be made precise.
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and Mike” is true. This rules out the weaker answers “I inditohn”, “I invited
Frank”, and answers that are unranked with respect to it ascth invited Frank
and Joe”. The ordinary semantic content is that no answengdr than it is true,
so “l invited John and Mike and Frank” is ruled out. (It is alssumed that there is
at least one true answer to the CQ, which gives the entailthabtiohn and Mike
were indeed invited.) Thus the scalar framework can yielthestive readings.
Scalar readings are, of course, naturally captured und=larsaanalysis as well.
Predicative sentences such 8sgrovide a good source of scalar readings:

(5) The inventor wasnly an employee.

Example b) does not mean that the inventor had no relevant properties than
being an employee, but rather that employeehood is thegesbiproperty among
those in question that he has. Thus if ‘manager’ is a stropg®perty in this con-
text, then he didn't have that property. Another example etaar reading, dis-
cussed by Beaver and Clark, is the following, uttered as jgorese to a question
about what philosophical celebrity signatures were olethet a philosophy of lan-
guage party:

(6) | only got a Soames.

This can be true even if the speaker also obtained a signfiturethe less-well-
known philosopher Schmuckski, contrary to what a quantifical analysis obnly
predicts. In the scalar framework, this example can be ateduor by assuming
that the answer “I got a Soames and a Schmuckski” is equitvaleank to “l got a
Soames?

The at-issue component of the meaning of the exclusinég justandmerely
according to the Beaver and Clark analysis, captured fdynigl MAX, can be
loosely paraphrased in English wiglh most In contrast, under the quantificational
analysis ofonly, the negative component could be expressed wathody/nothing
other than In the non-scalar case, both paraphrases for the negatiissue com-
ponent yield sentences that are intuitively entailed bypay sentence:

(7 | invited only/just John.— | invited nobody other than John.
(8) | invited only/just John.— | invited at most John.

In the scalar case, however, while thiemostsentence follows, the corresponding
sentence witmobody/nothing other thadoes not:

4 In the case where the scale contains items that are eqaalsd to but distinct from the prejacent,
this analysis does not guarantee that the prejacent fofimms a positiveonly sentence. This prob-
lem can be solved either by conjoining the prejacent to thesate component of the meaning of
only, or by treatingonly as a type of intersective modifier.
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(9) John isonly/just a janitor.-4 John isnothing other than a janitor.
(20) John isonly/just a janitor.— John isat most a janitor.

Under the scalar analysis, the presupposed,component can be expressed in
English withat least On the quantificational analysis, the positive componant ¢
be expressed with the prejacent. Both the prejacentaatehstsentences follow
from positive exclusive sentences, scalar and non-scalar:

(11) I invitedonly/just John.— [ invited John.
(12) | invitedonly/just John.— | invited at least John.
13) John ioonly/just a janitor.— John is a janitor.

(24) John ionly/just a janitor.— John isat least a janitor.

But under negation, the difference between analyses oreie dgcomes signifi-
cant. For a negated exclusive sentenceatheastsentence is always entailed, but
the prejacent is not entailed in cases suchldk (

(15) | didn’t invite only/just John.— I invited John.

(16) | didn’t invite only/just John.— | invited at least John.
a7 John is’t only/just a janitor.# John is a janitor.

(18) John ig’t only/just a janitor.— John isat least a janitor.

Although the prejacent is not reliably implied by the negatof a scalar exclusive
predication (as also discussed Bgaver & Clark(2008), theat leastsentence is.
This is illustrated by 18); John isn't just a janitomeans that John'’s profession is at
least as high on the scale of professions as ‘janitemi(), and not upper-bounded
by ‘janitor (MAX). Thusat mostand at leastcapture the positive and negative
components thainly contributes in both its scalar and non-scalar uses.

Not only can the scalar analysis tie together scalar andscatar uses obnly
andjust (and as Beaver and Clark argue foerely like those above, it can also be
extended to other uses of exclusives, notably adjectiv@lsives. Initial evidence
for this — and a hint as to what form our analysis will take — esrfrom the fact that
other exclusives yield entailments wigh leastandat mostas well. For example,
considemere

(29) He is amere child — He isat most a child.

(20) He is amere child -~ He isat least a child.
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Sentences witimereare like sentences with scalanly in that thenothing other
thaninference does not follow:
(21) He is amere child 4 He isnothing other than a child.

Likewise, a negatetherepredication does not entail the ‘prejacent’ (to the extent
that there can be said to be such a thinguigresentences):

(22) He is not anere child 4 He is a child.
But theat leastsentence does follow:
(23) He isnot amere child — He isat least a child.

The premise 0fZ3) means that the individual in question has a relevant ptgper
that is, in fact, higher up on the scale than ‘child’, e.gultd A use of mereinside
an argumental NP gives rise & mostandat leastinferences as well (parentheses
are used to indicate the non-at-issue status oatteastinference):

(24) yThemerethought of food made me hungrs The thing that isdt |least
and)at most the thought of food made me hungry.

Example 24) (in which the 'y’ is used to indicate that the example is attested)
can be paraphrased witlst, giving rise to the samat mostandat leastinferences:

(25) Just the thought of food made me hungry.

This sentence has a non-scalar reading can that be paraghvik at mostandat
leastas well. The non-scalar reading is the most prominent rgadirthe corre-
sponding sentence withnly:

(26) Only the thought of food made me hungry.

On this reading, there is nothing other than the thought ofifthat made the
speaker hungry. That reading implies béthmost the thought of food made me
hungry, andAt least the thought of food made me hungry

The adjectival exclusiveolealso gives rise tat leastandat mostentailments.
For example,Z7) implies 28) and Q9).

(27) He is thesole proprietor.
(28) At least [he]: is a proprietor.
(29) At most [he]: is a proprietor.

Complicating the picture,2(7) has two distinct readings, and the definite article
the functions differently in each case. What we term predicativereading can
be paraphrased as “Only he is a proprietor”; the other reggadiumich we call the
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equativereading, can be paraphrased “He is the same person as thpEcolietor”.
On the equative reading, the entire definite descriptionasypposed, as one would
expect of a definite. So it is presupposed that there is artifddate individual

x such that at least and at mosts the proprietor, and it is at-issue that “he” is
identical tox. On the predicative reading we see more typical exclusivawer,
insofar as 28) is presupposed an@9) is at-issue. To see this consid&Q), the
negation of 27). On its predicative reading28) follows but 29) does not.

(30) He isnot the sole proprietor.

Our observations regarding?) can be repeated with adjectivalyin place of
solg® so adjectivabnlyis also amenable torax /MIN analysis. (This is reassuring
given our analysis of its adverbial cousifExclusive,on the other hand, gives rise
to a different set ot mostandat leastinferences:

(31) He hasxclusiverights. -~ At most he has rights.
(32) He hasxclusiverights. — At least he has rights.

Thus a wide range of exclusives can be paraphrased atithostand at least
although there is variation in exactly what property thelesige sets lower and
upper bounds on. While we will only formally analyze a sulzfehat variation in
this short paper, all the data considered supports the gleclaim that exclusives
share a presupposetdN component and an at-issm@x component.

To capture the differences between exclusives, we propaspdrameters along
which they can vary. In the next section, we argue that onbedd parameters is
the ontological type of the arguments that exclusives té@k#erent instantiations
of this type parametetead to differences of scope, which can be used to explain
certain puzzles related to NPI licensing.

3 Thetype parameter
3.1 A difference of scope

Beaver and Clark treanly as a sentence operator. This works reasonably well for
both its NP-modifying use as ir88) and its VP-modifying use as ir34):

(33) Only Johrt invited Mary.

(34) Johnonly invited Mary:.

5 Adjectivalonly is not completely equivalent teole unlike sole only generally does not co-occur
with the indefinite determiner (except in the fixed phrasenly child: a(n) sole/*only owner
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A sentence-operator analysis could also workrfaerein a predicative sentence
like (35), but it does not work for cases in whigchere modifies the head of an
argumental noun phrase, as 86).

(35) The inventor is anere employee.
(36) A mere child succeeded.

The alternatives thanereeliminates in this case do not include for example ‘An
adult succeeded, i.e. sentence-sized alternativesatfwere so, then3g) would
imply that there was no adult who also succeeded, but there $sich implication.
Rather, the alternatives are simple predications, @fherex is the discourse refer-
ent corresponding to the subject, likeis an adult’. An appropriate paraphrase for
this sentence would b8omeone who is only a child succeedeih onlyinside a
relative clause predicating the property of being a chitdother wordsmeretakes
scope within the NP.

Further evidence thaheretakes scope within the NP and not over the whole
sentence is that it generally doesn’t license NPIs in theevVén thouglonly does:

(37) Only a child saidanything.
(38) * A merechild saidanything.

We can explain these data under the assumptiomtlea¢does not take scope over
the entire sentence, whitenly does, because these exclusives produce a Strawson
Downward Entailing environment won Fintels (1999 sense. We justify the claim
that NPIs are licensed in the scope of exclusives under alysis in &; please
take our word for it for the time being.

Neithersolenor adjectivabnly licenses NPIs in the VP either:

(39) *Thesole/only author gotany royalties.
even though they do license NPIs in the noun phrase they gnodif
(40) The *ole/only) student who askeany questions got an A.

This suggests that in general, adjectival exclusives takpesonly over the noun
they modify, but there is at least one exception, which wédisicuss beloWf.

3.2 Geached MAX/MIN

Our proposal for ordinary adjectival exclusives is as fedpwhere lower case sub-
scripts on the variables indicate typesstands for individualw is the type of
possible worlds, ang is short for(w,t)):

6 Mere does not license NPIs in the noun it modifiékte is a mere author of any children’s books
We believe that this is related to the fact thaly doesn't license NPIs in its focus (see eBgaver
& Clark 2002andWagner 200h
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(41) G-ONLY 5= APg p).A Xe.ONLY 5(P(X))

We name this functiore-ONLY because4l) is the result of applying the Geach
rule to @).” (The Geach rule converts a functidérwith type (a, b) into a function
f’ with type ((c,a), (c,b)) of the formARAX. f(R(x)), whereR has type(c,a). In
the case of41), a andb arep, andcis e, and f is ONLYs.) Analyzingmereas
G-ONLY gives us the following LF fodohn is a mere employee

(42) (G-ONLY g(EMPLOYEE))(J)

whereEMPLOYEE has typeep, andJ has typee. This is, of course, equivalent to
ONLY s(EMPLOYEE(J)).

This treatment omerewill allow us to account for the fact thatereordinarily
does not license NPIs outside its syntactic scope. The LA foere child succeeded
under our analysis is as follows:

(43) IX[(G-ONLY g(CHILD))(X) ASUCCEEDED(X) ]

Notice that the VPsucceededs not in the scope afiaAx/MIN. If the VP contains
an NPI, as in88), then the NPI will not be in the scope ofere

The other adjectival exclusives we have discussete andonly, can also be
analyzed ass-oNLY. Of course,mereandsole have hugely different meanings,
and in & we will take care of this by including constraints on the CQit Bhese
constraints will not affect the scope miax andMiIN, so what we have said about
them so far suffices to explain the inability bleandonly to license NPIs in the
VP, as illustrated in40).

The functionG-ONLY can also be used for VBnly, if we assume that the de-
notation of a VP is a property. Let us assume thatRODUCE is a function of
type (e (e (e p))), and the ordinary semantic value iotroduced Bill to Sug is
AX.INTRODUCE(B)(S)(X). Then the LF ofJohn only introduced Bill to Suender
this analysis will be:

(44) G-ONLY s(AX.INTRODUCE(B)(S)(X))(J)

This only can also be deployed to represent the meanindgobh is only an em-
ployee giving (42) as an LF. This explains the intuitive equivalence betwasm

is a mere employesndJohn is only an employeand the fact that both presuppose
John is at least an employ@®ad entailohn is no more than an employee

3.3 Doubly-Geached MAX/MIN

NP-modifyingonly as inOnly John smokewould not be amenable to dep ep)
analysis, but it need not be analyzed as the sentence openaty either. To

7 Thanks to Walter Pedersen for pointing this out to us at SA0T1.
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analyze this case, we assume thalhindenotes a generalized quantifier, and that
only corresponds to the Geach of our already-Geached formddjawith a andb
set to(e, p) = ep, andc set toe.

(45) GG-ONLY 5= APepp)-AXep ONLY s(P(X))

Let LIFT be the function that converts an individual to the charastierfunction of
the set of properties it hast j.AP.P(j) (Partee 1986 With this, we propose the
following LF for Only John smokes

(46) (GG-ONLY g(LIFT(J)))(SMOKES)

This is equivalent tooNLY s((LIFT (J))(SMOKES)), with the denotation of the VP
insidethe scope obNLY. This predicts, correctly, that NP-modifyirmaly licenses
NPIs in the VP (even though the VP is outside its syntactipsio

Independent support for the usefulness GfONLY in the analysis of exclusives
comes from uses aheremodifying quantifiers, as in4{7). In such casesnere
licenses NPIs outside of its syntactic scope, in the VP (ssudised ifCoppock &
Beaver 201}

47) y?(Amere) 3%ever really make this business model work for them.

(48) vyl toiled for decades on a Wisconsin campus on whichn?éee) 18 per-
cent of the entering freshmewier graduate.

We propose that in examples liké7) and @8), merés argument denotes a gen-
eralized quantifier, andherehas type((ep p),(ep p)). So the structure of, for
example A mere 18 freshmen graduatesd

(49) (GG-ONLY g(EIGHTEEN(FRESHMEN) ) ) (GRADUATED)

whereEIGHTEEN is a function of type(ep, (ep p)), producing a function of type
(ep, p) when applied t&eRESHMEN (typeep). This is equivalent to:

(50) ONLY s((EIGHTEEN(FRESHMEN) ) (GRADUATED))

with the VP insidethe scope oNLY. This accounts for the fact that NPIs are
licensed in the VP by quantifier-modifyingere even though they are outside its
syntactic scope.

3.4 Scalar and non-scalar just

So far, there has been a tight correlation between the symaasition of the ex-
clusive and the way that it instantiates the type param#&téren the exclusive is a
sister to a property-denoting expression such as a VPdiMi-or a common noun
(vanilla merg, we haveG-oNLY, and when the exclusive precedes a determiner
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(NP-only, quantifier-modifyingmere, we haveGG-ONLY. But the type parameter
instantiation does not follow directly from syntax; evidenfor this comes from
just Like only, justcan modify NPs:

(51) Just the thought of him sends shivers down my spine.
If we replacgjustwith only, a very different meaning pops out:
(52) Only the thought of him sends shivers down my spine.

Whereas %2) implies that nothing other than the thought of him sendsstiieers
(hence, something even more palpable, such as his presetmgch would not),
(52) implies or suggests that his presence or touch would og¢ytaend shivers
if it did not produce an even greater effect. The primary megaf (51) can be
paraphrased witmere

(53) Themere thought of him sends shivers down my spine.

This is ascalarreading.Justcan give rise to non-scalar readings lixely in (52),
but the scalar reading is more promine@n{y can give rise to scalar readings too,
but these are difficult to get.)

The presence of a scalar reading correlates with NPI liogn€)n a non-scalar
readingjustdoes not license NPIs:

(54) ?7?2Just a smile from him would makany difference.

The sentence strikes one as odd at first, because the saaarg€on whichust a
smilecan be paraphrased, “something so insignificant as a sniée&f$ not license
NPIs. The corresponding sentence wottly s fine:

(55) Only a smile from him would makany difference.

And on the reading of54) on which it is synonymous withb), it is fine. In other
words, 64) can only mean ‘nothing other than a smile would make angthffice’,
not ‘something so insignificant as a smile would make a ciffiee’.

An analysis of the scalar reading of NP-modifyijugt does not immediately
present itself using the tools we have developed so far. Yh&s suggests that
just combines with the NP, and NPs are typically thought of as tiegaither
individuals or generalized quantifiers. If the NP is tygehen we cannot analyze
just asG-ONLY or GG-ONLY. If we treat the NP as a generalized quantifier and
analyzejust asGG-ONLY, then we falsely predict that NPIs should be licensed in
the VP, because the property denoted by the VP would be fed agament to the
generalized quantifier, putting the VP in the scopeak /MIN.

We propose instead to analyze the NP as a property, obtdirmabi type shift-
ing, and to analyzgistasG-ONLY. A sentence like “just the thought of him sends
shivers down my spine” will be analyzed as “Something thahily the thought of
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[the thought] = IX[THOUGHT(X)]

LIFT =Aj.APP())
LIFT([the thought]) = AP[P(IX[THOUGHT(X)])]

BE =AQAX.Q(AY[y=X])
BE(LIFT([the thought])) = AX.X= IX[THOUGHT(X)]

fust] = APAX[ONLY(P(x))]

Mm/IE(LI/FT([the thought]))) = AX.ONLY g(X = IX[THOUGHT(X)])

A =AQAPIXQ(X) AP(X)]

/
A([ust](Be(LIFT([the thought])))) = AP.3IX[ONLY g(X=IX[THOUGHT(X)]) AP(X)]

Figurel Analysis ofjust the thought (of him)

him sends shivers down my spine”. The property denoted bNfPés formed by
taking Parteés (1986 BE — a function from generalized quantifiers to properties —
and applying that to the generalized quantifier version efNi® formed through
Parteés (1986 LIFT, as shown in Figuré. The result is a property, which serves
as the restrictor of an existential quantifier, so the LRust the thought of him
sends shivers down my spilseequivalent to:

(56) IX[ONLY g(X = IX[ THOUGHT(X)]) A SENDS SHIVERS(X) |

The alternatives thatax relates to would be alternative characterizations ok is
his presence’ X is his touch’, etc. This accounts for the possibility of pareasing
just the thought of hinas ‘something so insignificant as the thought of him’.

This analysis also accounts for the fact thest does not license NPIs on its
scalar readingoNLY does not take scope over the VP in that case. On its non-scalar
reading,justis just like only, taking the NP it modifies as a generalized quantifier,
which takes the VP as an argument, so NPIs are licensed indbat

3.5 Summary and discussion

So far, we have seen two instantiations of the following stde
(57) APz, p)-AXe : MIN (P(X)).MAX (P(X))

For property-modifyingnere,other adjectival exclusives, Venly, and the scalar
reading of NPjust, T is instantiated as. For quantifier-modifyingnere NP-only,
and the non-scalar reading of Nist, T is (e, p).
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We can formulate the type parameter in at least two ways. tJowe formula-
tion, (57) is a general schema for exclusives, differing in hois instantiated. This
is what we have claimed elsewhef@oppock & Beaver 2010 Another perspective
we could take is that the type parameter is the number of tthreeghe Geach rule
has applied to Beaver and Clark’s original lexical entry.r fee variant ofmere
that we find in e.g. §5), along with other adjectival exclusives, that number is 1;
for quantifier-modifyingnereand NPenly, that number is 2. (While we would not
want to assume that the entry forereis somehow derived from the Beaver and
Clark entry foronly through an online type-shifting operation, it seems reabten
that @5) is derived from 41) that way. This accords with the fact thatreis more
frequent in its simpler use, and allows us to capture adtitioommon constraints
on the two uses without having to stipulate them twice.)

These two formulations make slightly different predicsaabout the range of
possible exclusives. The former, according to whisP) (s the schema that exclu-
sives may instantiate, would be consistent with a wider eapigpossible instan-
tiations of 1, but it would also require that exclusives always take twguarents,
the first of which is of typeg(t, p). This rules out the pure, un-Geached Beaver
and Clark exclusiv®NLY, unlessr can be instantiated as a degenerate null ype
where(z, o) = 0, and theA -term for the second argument can be pruned when its
type is null. In any case, special extra assumptions would labe made in order
to allow a sentence operator exclusive under the former.view the latter view,
the pure, un-Geached Beaver and Clark exclusive constitiageorigin from which
all other exclusives are derived, and in this sense reptetiembasic case.

So, are there any exclusives that should be analyzed withieBead Clark’s
original analysis, without any Geaching at all? Two cantiidanclude theonly
that appears iif only constructions, and amnly that can be paraphrasedesept

(58) If only I had done my homework, | could have gone dancing.
(59) | would have gone dancingnly | hadn’t done my homework.

If only is arguably not compositional. One argument for this is thaannot be
used in non-optative contexts, as shown by the oddnegk ofily | had left a few
minutes later, | would have missed my tra{isee alsdriftkin 2000, Biezma 2011
andGrosz 2011) Theonlythat appears inBQ) is not an exclusive, but an exceptive
(evidence: it can be paraphraseddxcep). In the absence of more convincing
examples, we are inclined to stick to the claim th&d) fepresents a general schema
that exclusives instantiate. This opens up the questionhat wther instantiations
of T we may find.
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4 NPI licensing with MAX/MIN

The arguments we have made above depend on the assumptiemvaiiN cre-
ates an NPI licensing environment. In this section we wiltify that claim, by
showing that the environment it creates is Strawson Dowd\katailing. A func-
tion f of type (o, 1) is Strawson-DE iff for allx,y of type o such thatx =y
(where the entailment operator is defined cross categgriafid f(x) is defined:
f(y) = f(x) (von Fintel 1999. Von Fintel illustrates the Strawson-DE-ness con-
nected withonly with the following argument: If we assume that the presuppos
tions of Only John ate kalare satisfied — according to his analysis, that John ate
kale — thenOnly John ate vegetablesiplies Only John ate kaleln this example,
X COrrespondKALE, y corresponds t¢ EGETABLES, and f corresponds to a func-
tion that, when applied tdEGETABLES, produces the meaning @nly John ate
vegetables

Applying Strawson Downward Entailment to our theoryowfly is not entirely
trivial because for us the meaningadfly depends on a context parameter that pro-
vides a question under discussion. ket (J, VEGETABLES) stand for the propo-
sition that John ate vegetables (i.e., the characteristiction of the set of worlds
in which John ate vegetables). The meanin@afy John ate vegetablesder our
theory is:

(60) ONLYs(ATE(J, VEGETABLES))
where the CQ given b$is “Who ate vegetables?”

The meaning 0Only John ate kaleelates to a different conte$:

(61) ONLYg (ATE(J,KALE))
where the CQ given b§ is “Who ate kale?”

Let us make this slightly more precise. Information stai@s lbe represented as
tuples consisting of (i) a common ground (a set of worlds),a(iquestion under
discussion (a set of answers, where each answer is a priopdsind (iii) a strength
ranking over the possible answers to the question. Let as dqugestions as sets of
propositions, and notate the question “Who ate kale?” WRBJATE(X,KALE)]".
This denotes the set of propositions thatte (x, KALE ) ' denotes under assignments
of x to different values. In general, ¥fis a variable of typex, then8

(62) [?@Im.g = Udens [@Im gpxsa]

The ranking over these answers for the examples we are plisesensidering will
be a boolean lattice corresponding to entailment, notated If the common
ground isG, then the information stat® for Only John ate kalés:

8 This is how the existential quantifier is defined in inqiisitsemanticsGiardelli 2010 Roelofsen
2011). The same syntax is given a different semanticSinenendijk & Stokhof 1994p. 37.
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(63) S = (G, X[ATE(X,KALE )],=)

In order to show thabnly produces a Strawson Downward Entailing environ-
ment under thamAX/MIN analysis, we must identify ah that producesql) with
S instantiated as in6@3) when applied tkALE. Here is such arf:

(64)  f=AX{ONLY (G pare(yx].—) (ATE(3X))]

To decide whethef is SDE, we need to check whethgiVEGETABLES) = f (KALE ),
as long asf (KALE ) is defined. Here is an informal argument that this is the case.
f(VEGETABLES) is equivalent to:

(65) ONLY (G, 2%y[ATE(Y,VEGETABLES)],=>) (ATE(J, VEGETABLES))

This means, “no true answer to the question of who ate velgstabrresponds to a
group containing John as well as others (and we assume thafrtdup consists of
at least John).” The definedness conditionffOKALE ) is aMIN statement that can
be paraphrased, “Any true answer to the question of who deedaresponds to
a group that includes John,” or more idiomatically, “At ledshn ate kale.” From
these two it follows that no true answer to the question of aigdkale corresponds
to a group containing John as well as others,dmLY g (ATE(J,KALE )). Suppose
this were not true; people other than John ate kale. Theme theuld be people
other than John who ate vegetables, contradict®y So the argument is valid, at
least when the answers are arranged as a boolean lattice.

Now consider for the sake of discussion (ignoring whethamnairthis reading
is intuitively available) a scalar reading @nly John ate vegetablgs/hereonly
Johnmeans something like ‘no one more important or exciting thalnn’. The
argument is still valid. Suppose that someone at least asrexas John ate kale,
i.e.MINs(ATE(J,KALE)), where the CQ/ranking iBcan be glossed “How exciting
of a person ate kale?”. Suppose further that no one moreirgxdtian John ate
vegetables, i.eMAX g (ATE(J,VEGETABLES) ), Where the CQ/ranking i can be
glossed “How exciting of a person ate vegetables?” It foldhat no one more
exciting than John ate kale. Thumlyis Strawson-DE on th&ax/MIN analysis,
even on scalar readings. In general, the scopeof/mMIN is a Strawson Downward
Entailing environment, so NPIs are predicted to be licemssde it.

5 Constraintson the CQ and a dynamic account

5.1 Different exclusives, different CQs

Type differences of the kind discussed i8 &e not enough to explain all of the
differences in meaning between exclusives. Consadeere childanda sole child
In both cases, what is at-issue N&X (CHILD (X)), and what is presupposed is

211



Coppock and Beaver

MIN (CHILD(X)). But the CQs are different. Fonere the CQ is a set of answers to
the question “What properties doebave?”, i.e.: P[P(x)].

To support intuitions as to difference betweerreandsole consider the fact
that whenmereis paraphrased witbnly, focus goes on the nominal property;
mere childis someone who isnly a child-. A sole childcan be paraphrased with
onlyas well, and here in a paraphrase the focus goes elsevgoeneone such that
only hg [among the relevant characters] is a chilBor a more idiomatic example,

a sole survivors a survivor such that nobody else (in the relevant group)ssr-
vivor; a sole proprietoris a proprietor (of an establishment) such that nobody else
is a proprietor (of that establishment). For this type okcéise CQ can be analyzed
as, for example, the question “Who is a proprietor?”, iy€PROPRIETOKRY) |, with
alternative answers arranged \deas a boolean lattice corresponding to the sum
operation over individuals.

There are other uses eblethat describe a more general state of being unac-
companied by others:

(66) yIf you notice a sole female cyclist peddling down the KarakorHigh-
way (KKH) in May, don’t be surprised.

This describes an individual who is unaccompanied by ottefetlers, not, for
example, a female cyclist among several male cyclists. xamples are common
with single A single motheiis alone in her status asgarent not as a mother.
We could represent the CQ for such uses as “Who is a memb@?’ofwhereG

is a salient group containing This is the type of CQ that seems appropriate for
post-NPalone as inThe thought of foodlone made me hungras well.

The CQ forexclusives quite different. Someone who hasclusive rightgo
something, for example, has rights that nobody else hasxalusive offehas
limited availability. Exclusiveseems to evoke the question of who is the possessor
or owner of the object in question. These observations |igbat the range of
CQ constraints that exclusives exhibit may be quite broativae defer a fuller
examination to future research.

5.2 Modédling the constraints. A dynamic account

Constraints on the nature of the CQ can be implemented atiaudipresuppo-
sitions about the question under discussion. These are might be termedlis-
course presuppositiong that they constrain the discourse context, but do not di-
rectly determine which propositions hold in the world exgdrto the conversation,
the stuff that is actually being talked about.

To express the discourse presuppositions introduceddrgandsole we need
a framework that allows us to require the CQ in the contexte@lmuestion that
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contains variables bound by a quantifier outscoping theuske. For example,
consider again the LF foh mere child succeedegiven in @3), repeated here for
convenience:

(67) IX[(G-ONLY g(CHILD))(X) ASUCCEEDED(X)]

The CQ provided by the information staSewill be ?P[P(x)], wherex is bound
by the existential quantifier. Such technology (i.e. questiwith free variables) is
independently needed for usesafly inside relative clauses, as iman who only
eats beans. Ignoring complications relating to the bare plural andegesity, the
latter might be represented AX.MAN (X) A G-ONLY g(AY.EATS(X)(Y))(BEANS),
with x occurring free under the exclusive operator. In the shatspemaining, we
give a taste of the proper formulation.

BecauséBeavels (2001 dynamic semantics deals successfully with quantified
presuppositions, we propose to use this as starting paidtganeralize it using a
richer notion of context. We folloBeaver 200fairly closely, making use of a stan-
dard type theory with explicit quantification over worldgmmely Tys, as defined by
Beaver(2001) on p. 165, an extension @allin’s (1975 Ty, with a type for dis-
course markersd). ForBeaver(2001), the context is represented as an information
state, which is a set of pairs consisting of a possible wortbaavariable assignment
sequence a laleim 1982 Information states thus have type (w,(o,t)), where
o =(d,(et)) is the type of an assignment sequence.

Where we propose to depart froBeaver 2001is in using a richer notion of
context, consisting of (i) a common ground, i.e. an infolorastate, (ii) a question
(a set of answers, where each answer is an information sgaté)(iii) a strength
ranking over the answers to the question. Under the assomittat the strength
ranking does not rank answers other than those in the QUIQtH2 is recoverable
from the strength ranking; it is its domain. Likewise, thereoon ground is recov-
erable from the QUD (cflager 1995 Therefore we represent the context simply
as the strength ranking, and derive the QUD and the commamdroom it. Given
a contextS, cQ.Sis the domain of5, INFO.Sis the set of world-sequence pairs that
are elements of every elementa@d.S, and we use .Sto refer to the strength rank-
ing as suchy .S=S. If contexts are typ#, then CCPs are typ@, (6,t)), i.e., they
are relations between contexts.

Using these terms, Beaver and Clark’s theorypoly can be expressed as fol-
lows (we use the period to indicate function applicationpa8eaver 200}

(68) ONLY =ACASAS[MIN.C.SSAMAX.C.SS]

This takes a CCPQ) and returns a CCP (a relation betwegandS), just as the
original ONLY takes a proposition and returns a proposition. The presitpaal
nature of themiN component is expressed by requiring that the input Sasea
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reflexive point with respect teliN andC. MAX as defined to take a CGP and
provide another CCP relating conte@sndS, where the CQ ir§ is a subset of
the CQ inScontaining only information states that are as strong (atiog to the
strength ranking ir§) as any information state that results from updating W@th
This is formalized as follows, where the curly brackets sund a binary predicate
infixed between its two arguments:

(69) MAX =
ACASAS[CcQ.S =AJ[CcQ.SJIA VI'[S{C}S' - I{>.S}(INFO.S")]]]

MIN is analogous.
Now we are ready to express the additional constraint plagedere that the
CQ is about what properties something has. We use a Geactsdrvef ©9):

(70) G-ONLY =APADASAS[MIN.(P.D).SSAMAX.(P.D).SS]

whereD is a variable over discourse referents, &t a variable over dynamic
properties, i.e. functions from discourse referents to £CP

The lexical entry formerefurther constrainss-ONLY by requiring a certain
QUD thus:

(71) MERE=APADASAS[ONLY.(P.D).SS A
VI[cQ.SI - 3C[Ce ?P'(P'.D) A 38 C.SS Al =INFO.S]]

This entry ensures that inereranges over a scale of properti€oleis the same
except that it requires the question to be a whodui(R.D’).

6 Conclusion

Like the medievals, we have argued that the meaning of eixelsisan be thought
of in terms of separate components. However, our final aisalysiot immediately
recognizable as containing the exponibilia suggested lgieval scholars:

(72) AP mAXASRAS[MIN.(P.X).SSAMAX.(P.X).SS
AVI[CQ.SI ->3C[CeQA IF C.ST Al =INFO.F]]]

On our proposal, the parameters along which exclusivesagnarer andQ. The
instantiations ofr that we have given evidence for arediffor discourse markers;
formerly €), and (ii) (d, M), wherell = (0,(8,t)) is the type of CCPs. (The latter
corresponds to the doubly-Geached case.) The instamisati@ that we have seen
are: (i) P’ (P’.X) and (ii) 2X'(P.X").

Of course, we cannot claim to have provided an empiricalragnt that this is
the all-inclusive schema for exclusives. We have explordg a few exclusives in
a single over-studied language. A great deal of work neetie tone to discover
the extent to which this schema can be applied to exclusivether languages, and
the range of instantiations that it may have.
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