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In this paper we discuss the fact that not only adverbially quexhtif
sentences with singular indefinites or bare plurals, but also ones
containing plural definites shoWuantificational Variability Effects
(QVEs), i.e. they receive readings according to which the
guantificational force of the respective DP seems to depend on the
guantificational force of the Q-adverb. We show that if the Q-d&dver

is afrequency adverlike usually, there is strong evidence that QVEs
come about as indirect effects of a quantification over situatidns. T
conclusion is based on the fact that in such cases the availalbility
QVEs is constrained in ways that have no parallel in sentences
containing adverbs of quantity like for the most part or
guantificational DPs instead of frequency adverbs. We show that these
constraints can be derived from plausible assumptions about how the
situations to be quantified over are constrained: they have to be
located in time on the basis of the most specific locally alvksl
information, and their running times are not allowed to overlap.

Adverbial Quantification, Situations, Tense Semantics, Adverbs of
Frequency, QVEs

1 Introduction

Consider the sentences in (la, c) below, which have prominent reattiag can be
paraphrased as in (1b, d), respectitely

(1) a. The people who lectured at the conference last summer were uspaligsk.
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and helpful suggestions. This research was partigdd by the Deutsche Forschungsgemeinschaft tefpar
the Sonderforschungsbereich 632 (Information Stinegt

Note that the availability of this reading depenon the hearer's willingness to make certain defau
assumptions, namely (in the case of (1a), for ex@ntpat the lectures (at least in their majorayg given

by single persons, and that no person is givingentoan one lecture. If the context makes it clbat these
conditions are not fulfilled, a QV-reading is nmger possible (more on this below).
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b.  Most (of the) people who lectured at the conference last summer ywanesea.
c.  The lions that Peter saw during the safari usually had a mane.

d. Most (of the) lions that Peter saw during the safari had a mane.

Also the sentence in (2) has a prominent reading that can be paraphrased as in (1d)

(2) Forthe most part, the lions that Peter saw during the safari had a mane.

This phenomenon, i.e. that adverbially quantified sentences have readihgsanth®e
paraphrased by sentences where the respective Q-adverb hasreptmred by a
guantificational DP of corresponding quantificational force, is gelyeradferred to as the
Quantificational Variability Effect{QVE) (since Berman 1991). It is usually discussed in
connection with sentences containing singular indefinites or baregp8ueh as those in (3a)

and (3c), whose QV-readings are given in (3b, d), respectively.

(3) a. Alionis usually brave.
b. Most lions are brave.
C. Lions are often brave.

d. Many lions are brave.

Notice, though, that in contrast to frequency adverbs like the on&a)rafd (3c), the Q-
adverbfor the most parheeds to be combined with a bare plural (or a plural definite)der or
to give rise to QVEs. This is evidenced by the contrast bet{4s® and (4c): while the most
prominent reading of (4a) is the QV-reading given in (4b), (4dslasuch a reading. The
sentence is deviant lbe smartreceives its standard interpretation as an individual level
predicate (henceforth:level predicat¢ and is not re-interpreted as a stage level predicate
(henceforth:s-level predicate meaningto behave in a smart wafsee Kratzer 1995 and
Chierchia 1995a on the difference between the two types of predaste®ll as on the

possibility of re-interpreting i-level predicates as s-level preeg)at
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(4) a. Forthe most part, lions are smart.
b. Most lions are smart.

c. ~ For the most part, a lion is smart.

Concerning the QV-readings of sentences like the ones in (3) aavelifferent types of
explanation have been offered in the literature. The first one treats QWS disect result of
a gquantification over individuals that comes about in the following v@@eadverbs are
unselective binders, capable of binding free variables of any tytheimscope. Furthermore,
singular indefinites as well as bare plurals are analyzegpes expressions introducing free
variables whose values have to satisfy the respective NP-pgeedsse Kamp 1981, Heim
1982, Diesing 1992 and Kratzer 1995 for details).

The second type of explanation treats QVEs as the indirect oésallquantification
over (minimal) situations/events that each contain exactly one dugdivsatisfying the NP-
predicate. This is a consequence of the respective DPs — whictteapeeted as generalized
guantifiers with existential force — being interpreted in thstrictor of the Q-adverb.
Furthermore, since the (minimal) situations/events quantified owver exclusively
individuated via the (denotation of the) respective DP, the valuenasisig the individual
variable bound by the existential quantifier has to vary with theevalssigned to the
situation/event variable bound by the Q-adverb. This explains the diffusihat the
respective Q-adverb quantifies over individuals directly (seenBerl987, de Swart 1993,
von Fintel 1994, 2004 and Herburger 2000 for details).

Concerning sentences with plural definites, in contrast, the astyshions of QVEs
we are aware of can be found in Graff (2001, 2006) and Nakanishi and &r(#064). But
neither of them discusses sentences like (1a): Graff is piyroancerned with sentences like
(5a), where the definite DP is modified by a possessive RRcdingains an indefinite DP.
Nakanishi & Romero, in contrast, exclusively discuss sentence¢Skiiewhich contain the
Q-adverbfor the most part

(5) a. The parents of a toddler usually have little time for relaxation.
(Graff 2006: ex. (44a))

b. Most parents of a toddler have little time for relaxation.
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C. For the most part, the students admire Mary.
(Nakanishi and Romero 2004: ex. (31a))

d. Most (of the) students admire Mary.

Graff (2001, 2006) explains the fact that a sentence like (5a) prasranent reading that can
be paraphrased as in (5b) as follows: the definite article intesdaienaximality condition. It
turns the (characteristic function of the) set denoted bye$gective NP-predicate into the
(characteristic function of the) singleton that contains ‘iighest-rankedmember of the
extension of the common noun” (Graff 2001: 20). In line with Sharvy (198D} ek (1983)
she takes singular nouns to denote sets of atoms, and plural nouns tosd&énofesums of
atoms. So in case the definite article combines with a plural mouaturns the singleton set
consisting of the maximal sum in the original set. Concerninguian nouns, in contrast, the
definite article can only be combined with such a noun if it denosasgéeton set in the first
place, as there is no natural ordering available for the members of a sehef at

The only difference between the approach of Sharvy (1980) and Link (1888)e
one hand, and the approach of Graff (2001, 2006), on the other, is that thedssomae that
the definite article turns a set into an individual, while thestagissumes that the definite
article turns a set into a singleton set. Furthermore, G2@@1, 2006) assumes that definites
(as well as singular indefinites and bare plurals) in argarpesition function as the first
argument (i.e. the restrictor) of either an overt Q-adverpréi§ent) or of a covert existential
guantifier or generic operator. Accordingly, a sentence like ¢@a)be interpreted as shown
in (6) if the definite DP functions as the first argument of the Q-advsuhlly

(6) Most x [y[y is a toddler] x are the parents of y]] [x have little time for
relaxation]

Note that the QV-reading in this case is a mere consequerthe t#ct that the maximality
condition associated with the definite article is relativizethwespect to the individuals
introduced by the indefinita toddler for each such individua} there is a different sum
individual that uniquely satisfies the predicatarents of y Since no element which may
induce such a relativization is present in the case of (lapdb@int is not general enough to

cover the cases discussed in this paper.
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The account of Nakanishi & Romero (2004) will be discussed belowthEanoment, suffice

it to say that according to these authors the QV-readingehtence like (5¢) does not come
about via direct quantification over the atomic parts of the pladiVidual denoted by the
definite DP, but rather indirectly, via quantification over thetpaf a sum eventuality.
Crucially, those parts stand in 1:1-correspondence to the atomshéhaum individual
consists of.

Somewhat ironically, we will argue below that while thereiadeed good reasons to
adopt a similar approach in the case of sentences like (1a), wdndbiree plural definites
with frequency adverbs likesually, there is evidence that the QV-readings of sentences such
as (5c) do not come about in the indirect way assumed by Naka&niBlumero (2004).
Rather, the Q-adverfor the most partlirectly quantifies over the atomic parts of the sum

individual denoted byhe studentsOur argument is based on contrasts like the ones in (7) —

(9):

(7) a. The people who lectured at the conference last summer were uspatgsk.
b.  Most (of the) people who lectured at the conference last summer wanesa

C. For the most part, the people who lectured at the conference last suermer w
Japanese.

(8) a. The people who lectured at the conference last summer are usually Japanese.
b.  Most (of the) people who lectured at the conference last summer aresiapa

C. For the most part, the people who lectured at the conference last summer ar
Japanese.

(9) a. The people who listened to Peter’s talk at the conference last summer were
usually Japanese.

b.  Most (of the) people who listened to Peter’s talk at the conference lasesum
were Japanese.

C. For the most part, the people who listened to Peter’s talk at the confastnce
summer were Japanese.
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Consider the contrast between (7a) and (8a) first: (7a), whertense of the matrix verb and
the tense of the relative clause verb agree, is grammatichlteceives a QV-reading. (8a) on
the other hand, where the relative clause verb is marked fotgpast, while the matrix verb
Is marked for present tense, does not have such a reading. It onlydzaing according to
which the sentence is true if everyone among a certain pluddlipeople that have the
property of having lectured at the conference last summerpiandae in most salient
situations. Ade Japaneses an i-level predicate that is very hard or almost impossibie-
interpret as an s-level predicate, the sentence is very odd.

The crucial point to note is that the same lack of agreemeneéetite respective
tense markings does not seem to matter if the Q-adserdillyis replaced by the determiner
guantifiermostor the Q-adverlior the most part(8b, c) are both just as acceptable as (7b, c).
A plausible explanation for this difference relies on the assumptiahthe domains of
guantification differ in the respective cases: while this domaionsists of
eventualities/situations in the case of (7a) and (8a), it consists of ind&/iduak case of (7b,
c) and (8b, c). Based on this assumption, we will argue belowdthettification over
eventualities/situations must obey a constraint calledethee agreement constrainthich
does not hold for quantification over individuals. This constraint is viblatethe case of
(8a).

Next, consider (9a): the sentence is odd in spite of thelfacthe tenses of the matrix
verb and the relative clause verb agree. The only difference dret{¥a) and (9a) concerns
the internal constitution of the eventualities introduced by the cagpaelative clauses: in
the case of (7a) it is plausible to assume that this evegtuwalitsists of parts that are
temporally distributed, since there is no reason to assume th#tchlres given at a
conference take place at the same time. In the case of{@antrast, it is almost inevitable
to assume that the relative clause eventuality consists tsfthat coincide temporally (or at
least overlap to a very high degree), as one normally listeastalk from start to finish. It
seems that this difference in the internal constitution of tlspexive eventualities is
responsible for the fact that (9a) in contrast to (7a) does nat@®treading. We refer to this
constraint on the internal constitution of the eventualities introducéldelnespective relative
clauses as theoincidence constraint

Again, we take the fact that both (9b) and (9c) are acceptable titutensvidence in

favor of our assumption that the respective quantificational domaires.dtfirthermore, we
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will show below that the oddity of (9a) is not an isolated fact,fiminto a general pattern
that can be explained by assuming that quantification over situations/evemtstigined in a
way that does not hold for quantification over individuals. The facts disdus this paper
thus give us important clues as to how situations are to be individioatdte purposes of
guantification, and they show that the local context in which a boundisituetriable occurs
plays an important role in this process, thus providing additional evidendbe context-
sensitivity of adverbial quantification. Last, but not least, thleyw that explaining QVESs in
terms of quantification over situations/eventualities is not amlyiable alternative to
unselective binding-approaches, but rather the only available optite icase of sentences
with frequency adverbs.

The paper is structured as follows. In section 2.1 we give sonkgroaad on how
QVEs in sentences with singular indefinites can be accounted for tihmlassumption that
Q-adverbs exclusively quantify over situations/eventualities. ltiose2.2 we discuss a prima
facie plausible way of accounting for QVEs in sentences witihapldefinites under the
assumption that these come about as indirect effects of quatificater situations. While
this account works well in many cases, we show that it doesieldttiie correct results for
sentences such as (8a). In section 3.1 we discuss Nakanishi & Ro@&@3 analysis of
QVEs in sentences with the Q-advéob the most partand in sections 3.2 and 3.3 we show
that an analysis using the same basic mechanism in combinatioplaitsible assumptions
concerning the temporal location of situations can explaintehse agreement constraint
exemplified by (8a). In section 3.4 we discuss these resultghnh of the coincidence
constraintin order to account for the oddity of sentences like (9a). Section 4 auresithe

main results of the paper.

2 Co-Varying Individuals

2.1 Background: QVEs in Sentences with Singular Indefinites

In this section we discuss how QVESs in sentences with singuldinitele can be explained
as indirect effects of quantification over situations. Note theatassume the respective
indefinite DPs to be de-accented in the examples discussed bdide tle main accent of
the clause (which is indicated by capital letters) is omtbst deeply embedded VP-internal

element. This has the consequence that the indefinite DP is a@téstas non-focal, while the
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rest of the clause is interpreted as focal (see Selkirk 193%efails regarding the relation of
accent placement and focus interpretation).

This is important because it is well known that information strecfplays an
important role when it comes to determining the arguments of Q{zlvein contrast to the
arguments of determiner-quantifiers, which are provided by thevsy@iossing over some
differences, most approaches to adverbial quantification agreenoapping algorithm that
can be informally described as follows (and that we will alsoirag for the time being; but
more on this in section 4 below): the first argument (the réstyiof a Q-adverb is the
denotation of the non-focal part of the clause containing it, whilesehend argument (the
nucleus) is the denotation of the whole clause minus the Q-adverRdgséle 1985, 1995,
Chierchia 1995a, Krifka 1995, 2001, Partee 1995 and Herburger 2000 for detaiks). Not
however, that Beaver and Clark (2003, 2007) have recently shown convindhagly
association with focus is presumably not conventionalized in the caQeadiverbs — in
contrast to operators likenly — but rather comes about in a way that can roughly be described
as follows: the first argument, i.e. the restrictor, of a Q-dulweitially consists of a free
variable ranging over event/situation predicates that needs tesb&/ed on the basis of
contextual information. Since the non-focal part of a sentencesponds (at least weakly) to
given information, the situation/event predicate that is obtained vialgjoeithm sketched
above is thus in most cases identical to the one that can bedhéer the basis of contextual
information (see also von Fintel 1994, 2004). Furthermore, in the casatehses that are
presented in isolation, focus marking gives an important clue asw the variable in the
restrictor of the Q-adverb is to be resolved. Thus, in order to ppedaonto the restrictor of
a Q-adverb, a DP (at least in the default case) needs to be non-focal.

As already mentioned in the introduction, the fact that a sentéméllDa) below
receives the interpretation paraphrased in (10b) can be explainad iaslirect effect of
guantification over situations: under the assumption that Q-adverhssliledly quantify over
minimal situations exclusively (i.e. situations that contain nothing beyomakt v strictly
speaking required to satisfy the respective predicate; see vorl E88é for detailed
discussion), the truth conditions of sentences where an indefinites DRerpreted in the
restrictor of a Q-adverb come out equivalent to the truth conditionentéreces where the
combination of Q-adverb and indefinite DP has been replaced by a wmasiotifal DP of

corresponding quantificational force.
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(10) a. A dogis usually SMART.

b.  Most dogs are SMART.

Let us assume, following Kratzer (1989) and von Fintel (1994), thetvas well as hominal
and adjectival predicates and quantificational determiners takeddiional situation
argument. Furthermore, we follow the spirit of Beaver and Clai&d03, 2007) account
sketched above, and assume for concreteness that frequency advedmsusualyadjoin to
TP at LF, taking the denotation of the TP-segment they c-cowhraa their nuclear scope,
while the restrictor initially consists of a free varialhat (in cases where a sentence is
presented in isolation) is resolved on the basis of focus marking &yifleBince in the cases
under consideration the indefinite corresponds to the non-focal part ofRth¢he free
variable is resolved to a predicate which characterizesisitgatontaining an individual that

satisfies the respective NP-predicate. Consider the LF of example (10a):

TP
/\
AdvP TP
A A
Usually A dog is smart

The denotation ofisuallyis given in (11a), the denotation of the lower TP-segment in (11b),
and (11c) shows the situation predicate that the free varialileeirestrictor olusually is

resolved to. (11d) gives a simplified version of the result of combining the threesobject

See Hinterwimmer (2008) for a different accountjolihis mainly based on facts concerning the intévac

of Q-adverbs and strong quantificational DPs ancempirical evidence from German, where DPs can be
reordered via scrambling, and where the mappingn fravert syntax to interpretation is thus more
straightforward: non-focal/topical object indefast have to be moved to a position where they c-camdm
the Q-adverb overtly, while focal subjects tendamain within theirvP-internal base position, where they
are c-commanded by the respective Q-adverb (seeDidsing 1992, Kratzer 1995 and Chierchia 199%b fo
relevant discussion within an unselective bindipgraach).
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(12) aJ[usually]]® = AP<s e | {s: min(s,As1.9(C)(3))}
n {s2: CBs[sz< s Omin(ss Ass. 9(C)(s) O P(s)} |
> |{s: min(s,As.. g(C)(9))} |
whereC is a domain-restricting variable of type <s,t> and
min(s, P) iff P(s)1 -5 [s<sOP(s")]

b.[[A d*ogs* is smarf]? = As. Ox [dog(x)(g(s)) O smart(x)(s)]
Where? is a situation variable to which g assigns the world of evaluaijdoy
default.

c. As. [k [dog(x)(g(s)) Oin(x)(s)]

d. Most s [min (sAs;.[Xx [dog(x)(W) O in(x)(s)])]
[ [sssz min(s, Ass. X [dog(x)(wo) L smart(x)(s)])]]

‘Most minimal situations that contain a dog can be extended to a minimal
situation where a dog is smart’.

Note that the denotation afsually given in (11a) has to be so complicated because of the
special nature of situations. First, due to the part-whole strucfwsituations, minimality is
required in order to arrive at intuitively correct truth conditiosse(von Fintel 1994 and
2004). Otherwise, the existence of one smart dog in the world dhagem would be
sufficient to make (10a) true, since the world of evaluation also scamta (maximal)
situation. Therefore, every (maximal) situation containing a daedsts a (maximal) situation
containing a smart dog. Second, existential quantification over sigagxtending the

restrictor situations is required in the nuclear scope becausenb the two sets would

3 Note that variables of type range over situations as well as over worlds, eheorlds are just maximal

situations (Kratzetl989) The reason for keeping the situation variable & fitst argument of determiner
quantifiers distinct from the one in the seconduargnt is empirical: there are cases like (i) whitwe
individuals quantified over satisfy the respectiweminal predicate at a different time than the aérb
predicate (see Musan 1997 and Percus 2000 forsiigy).

® Most fugitives are in jail again.

Furthermore, there is evidence from sentences wvithersally quantified DPs that the situation valgain

the restrictor of quantificational determiners cerly be bound by Q-adverbs under c-command. Thisbea
accounted for under the assumption that a (sitmptiariable binding operator (in the sense of Bgi2004)

is inserted directly beneath the Q-adverb, whichtha effect of turning any (co-indexed) free viales in its
scope into bound variables (see section 2.2 anttbeet; see also Hinterwimmer 2006 and 2008 foaitksd

discussion).
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necessarily be disjoint: a situation that is minimal witlpees to a predicat€ cannot at the
same time be a situation that is minimal with respect poedicateP (assumingP is not a
subset ofC). On the other hand, a minimal situation that satisfies thectestpredicateC
and the nuclear scope predicBtean be amxtensiorof a situation that minimally satisfi€s
Note furthermore that the minimality conditions ensure that the idogsluced by the
respective situation predicates are the samanamal situation that contains a dog and that is
a situation of a dog being smart contains just one dog (hameigra ene), not two, as being
smart in a situation entails being contained in that situationti{ef simplification in (11d)
above). Since we do not want to predict that a sentence like “Whemasnnich, a man is
happy” can be interpreted as “Most rich men are happy”, we follmwFintel (1994, 2004)
in assuming that the novelty condition (Heim 1982) still applies, byt anhkhe syntactic
level. With all these assumptions in place, the truth conditions ofxaumme (10a) are thus

identical to those that would result from direct quantification over dogs.

2.2 QVEs in Sentences with Definites

Let us return to sentences like (1c) and (7a), which are repeated here as. (12a, b)

(12) a. The lions that Peter saw during the safari usually had a MANE.

b.  The people who lectured at the conference last summer were usuallizS&paN

Now, what options are there to explain the fact that such sentences redeigadihgs if one

wants to stick to the assumption that Q-adverbs are only able tofgwewer situations? It is
clear that QVEs in sentences with definites do not come abahé isame way as QVES in
sentences with indefinites: in contrast to the indefinite determine definite determiner is
not allowed to pick out different individuals from one and the samia sifferent situations.

Rather, it has to pick out the maximal sum individual contained witl@rset it is applied to
(see Sharvy (1980) and Link (1983)). Consequently, co-variation with itbatiens

guantified over by a Q-adverb is excluded if the set denoted by RheoMplement of the
definite determiner does not vary with the situations. To put it ther avay around, co-
variation is only possible if the NP-complement of the definiterdeter includes a situation

variable that allows the set denoted by this NP to vary with the situations quibonidie
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There are indeed cases like (13b), where it is plausible tonasthat QVES arise precisely in

this way.

(13) a.” The piano-player is usually SMART.

b. Ilove going to jazz-concerts: The piano-player is usually SMART (anaide to
talk to him after the show).

As argued for in detail in Hinterwimmer (2006; 2008), though, and as showtheby
unacceptability of (13a) in contrast to (13b), in all these casesldfirite DP is solely
interpreted in the nuclear scope of the Q-adverb, while thectestiontains a situation
predicate that can be accommodated on the basis of contextualse-iternal information
and that fulfills the following condition: it characterizes & @esituations such that each of
those situations can plausibly be assumed to contain eithelyexaet(in the case of singular
definites) or a plurality of individuals (in the case of plurafirdes) that satisfy the
respective NP-predicate. In other words: it is not the dasetlie situations quantified over
are defined on the basis of the denotation of the DP (as withnitelg). Rather, it has to be
independently ensured that each of those situations contains individaetly/enne
individual of the required kind.

Hinterwimmer (2006; 2008) argues that this is due to the fact tteatdefinite
determiner presupposeshat the set it applies to contains a unique maximal element.
Therefore, in order for this presupposition to be fulfilled at thatpshere the meaning of the
respective definite DP is computed, it has to be guaranteed dbht ¢ the situations
guantified over makes available such a set. To see this, considmntinast between (13a)
and (13b), and (14a) and (14Db).

(14) a.” The violin-players are usually TALL.

b.  There’s a funny generalization concerning classical concerts: dliveplayers
are usually TALL.

In the absence of a context that makes available a suitablgositpeedicate, the definite DPs
cannot be interpreted as co-varying with the situations quantified amd the sentences

containing them are very odd, since the matrix predicates akeli-predicates. If such a



Quantificational Variability Effects with Plural Definites 13

context is provided, in contrast, the same definites can be intstco-varying: in (13b),
the piano-players vary with the jazz concerts, and in (14b), the ~plalyers vary with the
classical concerts.

There are also cases where no context is required in ordecdm@nodate a suitable
situation predicate, but where this is possible on the basis of ¢tdaassal information
alone: namely, if the NP-predicate is stereotypically assatiaith a set of situations such
that each of those situations contains either exactly one auraligy of individuals that

satisfy the predicate. Such examples are given in (15):

(15) a. Peter’s students are usually SMART.

b.  The pope is often ITAlian.

In the case of (15a), the nostudentds naturally associated with a set of suitable situations,
namely a set of courses taking place at different times. loabe of (15b), too, the noun is
stereotypically associated with a set of situations, albetltisize” ones: namely the terms
of office of the respective popes.

Technically, we follow Hinterwimmer’'s (2006; 2008) account of how cadatian
arises in the cases under consideration. We assume that not amtificpieonal determiners
(see section 2.1), but also the definite determiner comes wide avdriable ) (cf. Biiring
2004 and Elbourne 2005), as shown in (16):

(16)  [[thes]]’ = AP<e <s 1= o{x: P(X)(9(S))},
wherex ranges over sums as well as over atomic individuals and where

o{x: P(X)(S)}=qef IX [P(X)(s) 0Oy [P(y)(S) —» y < X]] (see Link (1983).

The free variables can either be resolveagdi.e. to the actual world) by default (as in the
case of the indefinites discussed in section 2.1), or to a contgxdaiéint situation, or they
can be bound by a Q-adverb that c-commands the respective BPvat the insertion of a



14 Ebert & Hinterwimmer

(situation) variable binding operator directly beneath the c-commgn@iadverb. The
insertion of this operator has the consequence of turning any friedlean its scope that
bears the same index into a lambda-bound variable, as shown in (17jtuékiersvariables
thus become bound by the respective Q-adverb when the Q-adverb is combnigsisister

via functional applicatioh

17)  [ya XPI®=2s. [[XP]9"(s) ]
where; is the situation variable binding operator gfid - s] is the assignment
function that (possibly) differs from the assignment funcgamsofar as it assigns
the valuesto all situation variables bearing the numerical index

In cases like (13b), (14b) and (15a, b), the option of turning the situadriables into bound
variables is chosen. The relevant reading of a sentence like (&pagted here as (18a),
whose LF is given in simplified form in (18b), can thus schemétftéle represented as

shown in (18c).

(18) a. Peter’s students are usually SMART.

b. TP
T
AdvP TP
/N TN
usually Ve TP
TN
DP T
P AN

[Peter’'s studentd are smart

4t Buring (2004), who argues that pronouns arenddrinto variables bound by a c-commanding

quantificational DP via the insertion of an indiva variable binding operator directly beneath the
quantificational DP.
® Note thafXPis of type<s, t>, i.e. it is a situation predicate. It therefhas to be applied to the variabfst
before lambda-abstraction over this variable tglase, as otherwise we would get an object of type
<s<s, t>>, not one of type <s, t>, which we want.
For a full specification of the meaningugually, see (11a) above.
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c. Most s [min(s\s;. course_taught_by Peteni$
[5:[s<s; O min(s, Ass. course_taught by Petej) (8!
Osmartb{x: students_of Peter(x)}{g)(s3))]]

Returning to examples like the ones in (12a, b), we have toedadidther in those cases
QVEs come about in the way just described. Obviously, there is noxtumadtanformation on
the basis of which a suitable situation predicate could be acconedodat. a predicate that
characterizes a set of situations such that each of thoséosisuaontains a (different)
plurality of individuals satisfying the NP-predicate. This onbves open the possibility that
such a predicate is accommodated on the basis of the NP-predicates themselves.

But is it plausible to assume that these NPs provide the necesamation? Of
course, they both contain relative clauses that introduce situationsth@sé situations
already contairthe whole sum of individuals that satisfy the respective predicat the
whole sum of lions seen by Peter during his safari (cf. ex. (1aa)) the whole sum of
individuals who lectured at the conference (cf. ex. (12b)). Thidiesy, however, that on the
basis of these situations no suitable predicate can be accommodatemisiteation predicate
such that each of the situations characterized by this predmati@ins alifferentset of lions,
or adifferentset of people giving lectures. In addition to that, it is not plagighdt the NP-
predicates are stereotypically associated with a setustisihs of the required kind in some
other way, as they are far too specific. We therefore condlualethe QV-readings of
sentences like (12a, b) do not come about via co-variation of the indisidenoted by the
plural definites with the situations quantified over.

One could further speculate that the Q-adverb quantifies ovextah@c parts of the
sum individuals denoted by the respective DPs. But if this readhg the case, it would be
completely unexpected that sentences such as (12a, b) have to oliegstheagreement
constraint mentioned in the introduction, as evidenced by the unacceptabili¢¥9af c)
below, while those in (19b, d) do not. If the Q-adverbs in (19a, c) had the sa
guantificational domains as the quantificational determiners in (19bndjnely individuals
— why should the first ones be sensitive to non-agreeing tense gwrkhile the second

ones aren't?

(19) a. ?’The lions that Peter saw during the safari usually have a MANE.
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b. Most of the lions that Peter saw during the safari have a mane.
c. ’The people who lectured at the conference last summer are usually JapaNESE.

d. Most of the people who lectured at the conference last summer are Japanese.

We therefore have to look for a solution that allows us to stickdoassumption that Q-
adverbs only quantify over situations. This is what we will do eartbxt section, where we
discuss Nakanishi and Romero’s (2004) analysi®othe mostpart and show that a similar
mechanism gives the right results for the cases under considevétioh,involve frequency
adverbs likeusually

3 Quantification Over the Parts of Complex Situations

3.1 Nakanishi and Romero (2004) on the Q-adverior the most part

As already mentioned in section 1, a sentence like (20a) has eeddwvig that can be

paraphrased as in (20b):

(20) a. For the most part, the students admire [Mary]
(Nakanishi & Romero (2004): ex. (31a))

b.  Most of the students admire Mary.

Based on differences regarding focus-sensitivity and the avayadsilitollective readings in
sentences with accomplishment verbs, Nakanishi & Romero (2004) arguehita the
guantificational determinemostoperates on plural individuals, the Q-advéob the most
part operates on plural eventualities. For reasons of space, we sirspgslithe mechanism
they propose in this section without going into the arguments they foffexdopting their
event-based analysis fufr the most partThis mechanism contains the basic ingredients that
are necessary to account for the data discussed above.

Nakanishi & Romero (2004) assume that a sentence of theFmrte most part NP
VP has the truth conditions in (21) below, whereorresponds to the denotation of the non-
focussed material, whilg corresponds to the denotation of the focussed material. Note

furthermore that they assume a neo-Davidsonian event semangéd3ais®ns 1990, Schein
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1993, Herburger 2000, and Landman 2000 for discussion), according to which verbs only
introduce an event argument directly, while the individual argumentsrbé are introduced
via thematic role predicates likkgent Theme etc., and are combined with the predicate

denoted by the verb via conjunction.

(21) (e pe)dk[e<ellel 21ld O0e”"[e<e - qe )]l
(op. cit.: 8)

“There is a general (possibly plural) event e for wipi@) holds and there is a
(possibly plural) event e” that is a major part of e such that, for all subeveots e”
e’,q(e”) holds.”

(Nakanishi and Romero 2004: 8)

Note thate” < e means &’ is a part ofe”, while | el > %] d means “the cardinality of (the
atomic parts ofe” is greater than or equal to half the cardinality of (the atqrarts of)e’.
Nakanishi and Romero assume that a QV-reading “with respedit@m® NP arises as a side

effect of the following choices” (op. cit.: 9):

(22) (i) The semantic content and thematic predicate of the NP ara thi¢ghiestrictop.
(i) The general event e is ‘measured’ by counting its atomic eventinifijt&”]].
(i) The NP is interpreted distributively in a one-to-one mapping.

According to Nakanishi & Romero (2004), example (20a) above is therpiated as given
in (23):

(23) a. [k [*admire(e)dAgent (e, the student§) e’ [e'<ellel 2%l d O
(e [e"<e” — Theme (e, Mary)]]] (op. cit.: (31b))

b.  “There is a general (possibly plural) event e such that *admire{ggnt (e, the
students) and there is a (possibly plural) event e” that is a major partabf thay
for all subevents e”” of ", Theme(e””", Mary)” (op. cit.: (31c)).

This analysis only works under the following two assumptions:
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@) The individual arguments of verbs are separated from the respectiak verb
predicate at the level of semantic interpretation.

(b) The denotation of the whole clause minus the Q-adverb is “cut” into two parts:
one part that contains non-focal material, and one part that contains focafinateri

As Nakanishi & Romero (2004) acknowledge themselves, these twm@atssins are crucial
for the following reason: if| in the formula above was replaced by an eventuality predicate
that contains the NP relative to which the QV-reading arises. - it was Agent(e”’, the
students)] Theme (e”", Maryinstead of onlyTheme (", Maryjn (23a) —one would not get the
desired reading, since the entire sum individual denoted by this &fRd vétand in the
respective thematic relation to each atomic part of the smaller €vent

These assumptions are problematic for the following reasorari&k and Romero
(2004) do not offer a mapping algorithm that would give us the dessedt,rand it is not
quite clear what such a mechanism would look like. One possibilitydwaithe following:
the whole clause minus the Q-adverb is adjoined to the XP dominlaér@-adverb, leaving
behind a copy (see Chomsky 1995). In the higher copy the focus-mavkstluents are
deleted, while in the lower copy the non-focus-marked constituents are delate. Similar
to the algorithm proposed by Herburger (2000), the only differencey likbat according to
Herburger nothing is deleted in the lower copy, i.e. also non-foatdrial is repeated there.
What is problematic about this algorithm is the fact thatliaisl to imagine how the parts of
the original clause should be interpreted in a compositional mahlosy, for example,
should an object likehe students admiréwvith Mary deleted) be interpreted correctly (i.e.
with the studentss the Agent, not the Theme), and why should the focus-markedaDP
be interpreted afheme(e, Mary)

This problem could only be avoided if deletion did not apply to syntactictsba
LF, but to the denotations of these objects at the level of semantic interpretatidhe two
copies were both interpreted semantically before the objectsspornding to the focus-/non-
focus-marked parts of the original sentence get deleted. This, however dubious
assumption, as deletion is normally conceived of as a syntactic operation.

Despite these problems, which are specific to this partidod@iementation, the
underlying ideas of the mechanism just outlined can be applied toahlempr concerning the

interpretation of sentences with plural definites. We propose thWi&sQn sentences with
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plural definites come about as indirect effects of a quartidiceover the salient parts of
complex situations. In the next section we develop an approach that #weigsoblems
mentioned above and can be applied in the context of sentences than é@taency

adverbs likeusually.

3.2 An Extension of Nakanishi and Romero (2004)

Let us assume that frequency adverbs ligeallycan also quantify over the parts of complex
situations, if there is a natural way to identify these pditté$s means that such Q-adverbs
have to come in two (albeit systematically related) vasetre order to account for the QV-
readings of sentences with singular indefinites and singular @sfi(fand also co-varying
plural definites; see section 2.2), one still has to assume that ithea version of the
respective Q-adverb that establishes a relation between twibhaetsve (minimal) situations
as elements. But in light of the fact that sentences containingawamying plural definites
get QV-readings, too, a second, closely related meaning oéspeative Q-adverb has to be
available.

This second meaning is modelled after the denotation Nakanishiandr& (2004)
assume for the Q-adverfor the most partlt introduces two existential quantifiers over
(complex) situations, and establishes a relation between the thade situations can
naturally be decomposed into: the cardinalities of the sets nmmgahese parts have to stand
in the respective relation. But now the crucial question is howterrdae the two complex
situations that are related this way, i.e. which part ofdeedtation of the) original clause is
predicated of the first one, and which part is predicated of the second one?

In order to avoid the problems of Nakanishi and Romero’s (2004)sasahentioned
above, we stick to the basic mechanism introduced in sections 2.1 andher@,adverbially
guantified sentences with singular indefinites and definite Wes®issed. Its main features
are repeated below:

* Q-adverbs adjoin to TP at LF, taking the denotation of the TP-e®@gthey c-

command as their nuclear scope.

* The restrictor initially consists of a free variable raggaver situation predicates

that is either resolved on the basis of contextual informatiomdh¢ absence of

such information) on the basis of focus marking.
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* Non-focal DPs are accordingly interpreted in the restriofothe Q-adverb by

default.

Consider our familiar example (12b) again, repeated below as (d4adnplified LF

representation of which is given in (24b).

(24) a. The people who lectured at the conference last summer were usuMiEZS&p

b. TP
/\
AdvP T
/\ v TP
usually =~

[[The peoplg-...]

were Japafjes

Let us first turn to the interpretation of the Q-adveshially. it comes in two closely related

versions (given in (25a, b)), of which the second is relevant in the present context.

(25) a. [[usually-Z]]? = AP« | {s: min(s,As1.g(C)(9))}
n {s2: Css[s2< 0 min(ss Ase. 9(C)(s) O P(s)} |
> |{s: min(s,As.. g(C)(3))} |

b. [[usually-2]]° = AP (5 [g(C)(s)D < s [ sl > %l d OP(S)]]

wherel s/ and | 4 are abbreviations forSalpart(s)l and | Salpart(sjand Salpart is a
(partial) function that maps a complex situasamto the set whose members are the
parts thag can naturally be decomposed into, i.e. the set consisting of its salient parts.

The conditions under which a situation can be decomposed into a se¢f gaits will turn
out to be crucial for our explanation of contrasts like the ones jnafdi®e, so we will come
back to this point below.

Note that the difference between the two versiongsoflly basically boils down to
the question of whether the elements of the two sets that the @agherates on are defined

directly via the situation predicates it operates omdirectly. In the first case, each element



Quantificational Variability Effects with Plural Definites 21

of the respective set satisfies the respective situation ptedia the second case, in contrast,
there are two complex situations that satisfy the respedtivation predicates, and the sets
whose cardinalities the Q-adverb relates are identified on this bé the fact that their
elements are parts of these complex situations. This mearteehsdcond version of a given
Q-adverb can only be employed if the respective situation preslichtgacterize situations
that can naturally be decomposed into parts. As we will sémvpbén the case under
discussion, this is possible because the relative clause predicate astivelieatrix predicate
most naturally receive a distributive interpretation. This makgmssible that the sets of
situations whose cardinalities are related stand in a 1:lerel&ti the atomic parts of the
respective sum individuals, thus enabling the sentence to receive a QV-reading.
Consider next the situation predicate that the free variable iretftiector of the Q-
adverb is resolved to. As already said, we assume the pluraltefimithe examples under
discussion to correspond to the non-focal part of the respective sen@nsequently, the
situation predicate given in (26) functions as the restrictor of the Q-adverb )n (24a

(26) As. inE{x: human(x)(g(s)) O Osy[lecture(x)(s)d at(the c. last summer)js]

Dt(s1) <to]})(s)
whereris a function mapping situations onto their temporal locatiwtands for
temporal precedence atds the utterance time.

Let us turn to the denotation of the TP-segment c-commandeduajly. Since the definite
DP occurring there is c-commanded usually, the free situation variabcontained within
it can be turned into a variable bound by this Q-adverb by insdtimgituation variable
binding operator (whose definition is given in (17), section 2.2) direaheath the Q-
adverb. The TP-segment is accordingly interpreted as given in (27):

(27) [[The people who lectured at the conference last summer were Jdjfanese

As. Japanese{x: human(x)(s) [ [lecture(x)(g) U at(the c. last summer)fs
O1(s2) < to]})(s)

As already mentioned, the matrix predicageJapanesbas to be interpreted distributively if
it is applied to a sum individual, and in the case of the relatauese predicatkecturethis is

at least the preferred option, as lectures are normally ¢iyemgle persons. Concerning the



22 Ebert & Hinterwimmer

last point, the availability of a QV-reading crucially dependghenhearer’s willingness to
make the default assumption that the relative clause predicatteipreted distributively (as
already mentioned in footnote 1), i.e. that each of the persons mentieesdegactly one
lecture. Why this is so will become clear in the next two sections, where uwethaj the sets
of situations whose cardinalities the Q-adverb relates arende#at via the parts into which
the relative clause situation can naturally be decomposed.

Let us assume for concreteness that both the relative clauskeeamdtrix predicates
are shifted via a distributivity-operafothat applies to them, as shown in (28a, b) (cf.
Lasersohn 1998, who builds on Link 1983, 1987):

(28) a.  DISTAxAs. lecture(x)(sJ1(s) < to) =
AxAs. Oy O Atom(x): (B < s. lecture(y)(9 O 1(s1) <to

b.  DISTAxAs. Japanese(X)(8)1(s)<ty) =
AxAs. Oy O Atom(x): [k < s. Japanese(y)js] 1(s) < to

This has the consequence that the situation predicate in thetoestf the Q-adverb is
actually spelled out as given in (29a) below, while the oneamtltlear scope is spelled out

as given in (29b):

(29) a. As. inE{x: human(x)(w) O Osi[ Oy O Atom(X): [, < 5. lecture(y)(g)
O1(s) < tp Jat(the c. last summen)§g})(s)

b. As.Oy O Atom(o{x: human(x)(s)J 5[0y O Atom(x): [, < 5. lecture(y)(s) U
1(s) < to D at(the c. last summer)jd}): (3 < s. Japanese(y}s] 1(s3) <to

The final step now consists in combining the denotationsofally-2 given in (25b) above
with the two situation predicates in (29). This gives us (30a), hwban be simplified to
(30Db):

For concreteness, let us assume that the distrityatiperator is adjoined to the constituents (itee VPs)
that denote the respective objects.
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(30) a.[B [in(o{x: human(x)(w) O 5[0y O Atom(x): [k, < 5. lecture(y)(s) O
() < tp Dat(the c. last summen)jg})(s) O
(ss<sfsd >%ld O
Oy O Atom(o{x: human(x)(s) O
([ Oy O Atom(X):
[5s < s4. lecture(y)(s) L t(ss) <to U
at(the c. last sumingy)(s

(s < s3. Japanese(y)p 1(ss) < to]]

b. [5 [in(of{x: human(x)(w) [l (5 [DIST(lecture(x)(s) L 1(s1) < to) U
at(the c. last sumnBHes
O O <s|sd >%ld ODIST(Japanese{x: human(x)(s) O ... })(s2)
D1(s2) <t)]]

Simplifying somewhat, this can be paraphrased as:
‘There is a situatiors that contains the (maximal) sum of people who lectured at the
conference last summer, and there is a situagitimat is a part of such that
(a) the cardinality of the salient parts ®fis more than half the cardinality of the
salient parts o and
(b) 2 is a situation where the sum of people lecturing at the confetastceummer

that is maximal with respect & is Japanese’.

Note that the problem with Nakanishi and Romero’s (2004) analysissdisd in the last
section is circumvented in our formalization. Recall that Nakarasii Romero had to
assume that the original event predicate (i.e. the denotation ohtile alause minus the Q-
adverb) is split up in the following way: the focal part is pratkd of the “smaller” evert,
while the non-focal part is predicated of the larger eventualitihis was necessary in order
to keep the (non-focal) definite DP from being repeated in the evedicate that is applied
to €', since this would prevent the respective sentence from getti@¥-eeading. The
problem with this assumption, however, is that it is unclear howeeired split can be
achieved in a compositional manner.

In our formalization this problem does not arise: The situation hlarieontained
within the definite DP that is interpreted in the nuclear safgke Q-adverb is turned into a
variable that is bound by the existential quantifier introducingrtredler nucleus situatios.

Consequently, only the larger restrictor situatsocontains the maximal sum of individuals
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that satisfy the NP-predicate in the actual world, whilentheleus situatios, only contains

the maximal sum of individuals that satisfy this predica®.ifFurthermore, the cardinality of
the set of salient parts into whigh can be decomposed is required to be more than half the
cardinality of the set of salient parts into whgban be decomposed. Now, let us assume for
the moment that the cardinality of the respective situatiodsteymined in the way assumed
by Nakanishi and Romero (2004), namely by establishing a 1:1-corresgendeéth the
atomic parts of the respective sum individuals (we will see bélatvthings cannot be quite
this simple). It is thus clear that the cardinality of theximal sum individual contained is

Is at least more than half the cardinality of the maximal gudividual contained irs. And

this yields the QV-reading the sentence actually has.

Returning to the question of how the sets of salient parts into wihéchespective
situations can be decomposed are determined, the assumption made edyoserather
obvious: both situations contain sum individuals with atomic parts. Theyhoaneasily be
divided into parts that stand in 1:1-correspondence to the atomic panes @spective sum
individuals, as in Nakanishi and Romero’s (2004) analysis of sentenceemtitie most part
This, however, cannot account for the fact that sentences likea(@h)9a), which are
repeated below as (31a, b) are infelicitous. We explain this vigtise agreement constraint
and thecoincidence constraintespectively, which wenmentioned in section 1: according to
the first one, the tense of the relative clause verb has ¢e agth the tense of the matrix
verb, and according to the second one it has to be plausible tipatrthef the relative clause

situation are temporally distributed. (31a) violates the first constraint, {3&lsecond:

(31) a." The people who lectured at the conference last summer are usually JapaNESE.

b.” The people who listened to Peter’s talk at the conference last summer wahg usu
JapaNESE.

We will see in the next two subsections that both constraints can naturallyJssldesm the

following assumptions:

(a) The sets of situations whose cardinalities the Q-adverb relatésfianed via the parts into
which the relative clause situation can naturally be decomposedtsonlistributive

interpretation.
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(b) The situations quantified over by a Q-adverb need to be locatexhinverlapping time
intervals.

Concerning (b), Lasersohn (1995) and Zimmermann (2003) have arguedithéam s
constraint is operative in the interpretation of pluractional elesneath asccasionally
again and againetc., where it is also required that the respective atomicssiumations do
not overlag® We take these constraints to follow from the fact that titns need to be
individuated and since they — in contrast to concrete individuals — often do not cdme w
fixed boundaries, location in distinct, non-overlapping time intervalsgisoa way to set up
boundaries.

Note that as soon as we turn our attention from the quasi-genses descussed in
section 2 to cases where the situations to be quantified over atedae a specific interval,
it becomes obvious that such a constraint is also operative inwhses the first version of
the respective frequency adverb has to be employed: (32a) belmvyisicceptable if the
time span during which John lay on the beach can bergglitlistinct, non-overlapping units.
This can be done in two ways: either one assumes that thepgame during which John lay
on the beach are separated by time stretches where he delaothe beach, or one assumes
that the speaker went to the beach on several occasions and save dbéreleach time. In
order for the sentence to bree, Mary has to be with John on most of these occasions. This is
in clear contrast to (32b), which may well be true if John layherbeach the whole day long,

as long as Mary was with him for a time span that covers more than half of the day.

(32) a. Yesterday, John usually lay on the beach with MAry.

b.  Yesterday, John for the most part lay on the beach with MAry.

Let us return to sentences where the second version of the rnespexjuency adverb has to
be employed (because what is given is a predicate that ar@aasta complex situation that
can be decomposed into parts, not a set of situations). Ther® isvadence that in cases
where there is no relative clause modifying a definite DPctihecidence constrairttas to be
in effect (while no such effect can be observed in sentences with adverbs ofyjjuantit

& In fact, the constraint operative in these casesnseto be even stronger: it is not only requireat the

atomic events/situations do not overlap, but thalytare separated by rather long stretches of (ohe
Lasersohn 1995 and Zimmermann 2003).
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(33) a. Yesterday, Mary kissed a lot of boys at Peter’s party. They wexiyusell
DRESSED.

b.  Yesterday, Mary kissed a lot of boys at Peter’s party. For the moshpgnyere
well DRESSED.

c. Yesterday, a lot of people attended Mary’s concert. #They were usedlly
DRESSED.

d. Yesterday, a lot of people attended Mary’s concert. For the most part eifeey w
well DRESSED.

The second sentence in (33a) is fine and receives an interpretatiaran be paraphrased as
“Most of them (= of the boys kissed by Mary) were well deeSsi.e. a QV-reading. The
second sentence in (33c), in contrast, is rather odd in the contagtfokt one, and certainly
does not receive an interpretation that can be paraphrased as “Mbsto{= the people
attending Mary’s concert) were well dresséd”.

Before turning to the difference between (33a) and (33c), létsisay a few words
about how the QV-reading of the second sentence in (33a), which conamsoan instead
of a plural definite, comes about. Following Elbourne (2001, 2005), weptak@uns to be
the surface forms of definite DPs that have undergone NP-g]lipsiich is licensed under
identity with some immediately preceding NP. Now, in the adsg3a), the elided NP is
presumablyboys Furthermore, we assume that the situation variable containbah \ilie
elided NP is dynamically bound by the existential quantifiat tinds the situation variable
introduced by the matrix verb of the first sentetfc&he pronoun in (33a) thus denotes the

maximal sum individual consisting of the boys kissed by Mathaparty yesterday, and the

Note that the sentence becomes much more accejpt#id matrix verb is marked for present tensand).
(i) Yesterday, a lot of people attended Mary’s @hcThey are usually well DRESSED.

But in this case the sentence receives an entlifrent interpretation, where the Q-adverb i®ipteted in
the scope of the distributivity-operator. This regdcan be paraphrased as “Each of them (= thelpedm
attended Mary’s concert) is well dressed on mokdvesnt occasions”. Because this is a quasi-habitual
interpretation, we assume that its availability elegs on the present tense marking of the matrik (&t
least as long as the context does not make saigmist interval during which the respective hahit be
assumed to hold), which explains why it is blockethe case of (33b).

10 see Staudacher 1987, Groenendijk and Stokhof &880Chierchia 1995b for a detailed discussiorhef t
principles of dynamic binding.



Quantificational Variability Effects with Plural Definites 27

QV-reading of the second sentence can be accounted for in theyvaayv familiar from the

preceding discussion, as shown in (38):

(34) [s[at(the party yesterday)(s)
O X[boys(X)(We) O | xl =n O
Oy O Atom(x): [k < s. kiss(y)(Mary)(9 O1(s1) <tg] O
0k, [in(o{z: boys(z)(s)})(s) U
Oks< s [l sd > ¥l s) OO0k O Atom(of{z: boys(z)(s)}):

(5 < s5. well-dressed(K) (@ 0 1(sq) < to]]]]
wheren is a number counting as large in the relevant context.

Returning to the difference between (33a) and (33c), intuitivedydtear what is at issue: in
the case of (33a), the first sentence introduces a complex @ituainsisting of smaller
situations whose running times do not overlap — namely the singiegkstuations (as one
normally kisses one person a time). In the case of (33c), in contnasfirst sentence
introduces a complex situation consisting of smaller situationsevhoming times have to
be assumed to overlap, as attending a concert means being present from stsint to fini
This shows that the internal constitution of the situation introdugedhé first
sentence has a direct influence on the acceptability of Htumdesentence — similar to cases
like (31b), where the internal constitution of the situation introducethéyelative clause
modifying the definite DP in subject position determines the asb#éiy of the matrix
clause. We will show that in both cases this is due to thetfattthe running times of the

respective situations constitute the most specific locally availableotatinformation.

3.3 Locating Situations in Time

In the last section, we have seen how the fact that sentertbgsluval definites receive QV-
readings can be explained in principle: The free variable imasteictor of the Q-adverb is
resolved to a situation predicate that is determined on the basi@oh-focal) definite DP’s
denotation, while the situation predicate denoted by the TP-sedghwnthe Q-adverb c-
commands at LF functions as the nuclear scope. The Q-adverb thea tieéacardinalities of
the sets of situations into which the two complex situations camatigtbe decomposed. A

' Note that according to the principles of dynarhinding, two consecutive sentences are conjoined vi
dynamic conjunction by default, as a consequenoghi¢h variables contained within the second sergen
can be bound dynamically by existential quantifibiest are contained within the first sentence.
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QV-reading is thus only available if there is a natural w@aydecompose the respective
situations into countable units.

Now, in the case of the nucleus situation, a distributive interpretati the matrix
predicate makes available such units in an obvious way. In the ctserektrictor situation,
in contrast, which is determined solely on the basis of its contath@gmnaximal sum
individual denoted by the respective definite DP, the internal ¢otisti of the sum
individual is the only clue for constructing the required set. Nbgbss, we have seen that it
does not seem to be enough to construct a set of situations suclcthaf #eese situations
contains exactly one atomic part of the respective sum indivithadglher, what seems to be
required is that the running times of the respective situations dovedap. That no such
overlap occurs, in turn, has to be determined on the basis of locailgbésranformation,
which may either come from the relative clause modifying éspective definite DP, or from
an immediately preceding clause. If no such information isablail world knowledge is the

decisive factor, as evidenced by the contrast between (35a) and (35b):

(35) a. Peter’s girlfriends are usually CaNAdian.
b. ~ Peter's cousins are usually CaNAdian.
c. For the most part, Peter’s cousins are CaNAdian.

d. Most of Peter’s cousins are CaNAdian.

Note that the oddity of (35b) is not simply due to the set of Reterisins being too small a
domain to quantify over, as (35c, d) are both perfectly acceptableerRathat seems to
make the difference is that in the case of (35a) there itueahaay to distribute the atoms of
the sum individual denoted by the subject DP over a set of tempo@hoverlapping
situations, while in the case of (35b) this is not the case:ptausible to assume that Peter
has one girlfriend a time, but it would be quite unnatural to assuméehhas only one
cousin at a time. After all, this would only be possible if (whle exception of his first
cousin) no cousin of Peter is born before another cousin has died, sinog dadusin — in
contrast to having a girlfriend — is a property one only ceasdwmve if the respective

individual has died. Before turning to a formal implementation of theti@ns against
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situations with overlapping running times, let us first turn to tleelranism by which locally
available linguistic information is made use of.

We follow Lenci and Bertinetto (1999) in assuming that the situatjoastified over
by a Q-adverb always have to be located in time. More cohgrete assume that they have
to be located within the most salient interval that is made ablailby the (linguistic or
extralinguistic) context — namely the running time of anotharagan that is uniquely
characterized by some predicate, where this predicate is pidowgdethe (linguistic or
extralinguistic) context. Technically, this is achieved by s#eting the situation predicate
characterizing the restrictor situation of the respectivad@rb with the predicatés. 7(s) /7
(ds":Q(s")}), whereQ is a free variable ranging over situation predicates. The demotd
a Q-adverb likeusually (in its second variaff) thus has to be altered slightly, as shown in
(36):

(36) [[usually-2]]° = AP<s -5 [g(C)(s)O1(s) 0 1(0{s":Q(s")}) Uk < s ﬂ sl >%|d0 P(9)]]

Now recall that at the end of section 3.2, we have discussed lilas (33a, c), where the
internal temporal constitution of a complex situation introduced birtheediately preceding
sentence seems to determine the internal temporal constitutibe situation functioning as
the restrictor of a Q-adverb. For this to be possible, the runnimgdirthe restrictor situation
has to be located within the running time of the situation introducethdymmediately
preceding sentence. Concerning the latter point, we can now sess thiconsequence of the
fact that the running time of the situation introduced by the idmely preceding sentence
counts as the most salient interval made available by the toQetherefore has to be
resolved to a predicate characterizing this situation in sucly ahatapplying the-operator
to it yields the intended result.

A predicate such ads. /X[boy(x)(w) 7kiss(x)(Mary)(s)7at(the party yesterday)(syjould
do the job and the sequence in (33a) (repeated here as (37a))pieiateas given in (37b)
(the relevant parts are given in boldface).

12 of course, we assume that the denotation of theeotise first variant has to be altered analogously
argued for in detail in Endriss and Hinterwimme®@2), the assumption that situations quantifiedr doyea
Q-adverb need to be located within contextuallyesalintervals makes it possible to account forséen
agreement effects in adverbially quantified sergsrepntaining indefinites modified by relative das.
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(37) a. Yesterday, Mary kissed a lot of boys at Peter’s party. They weiby wgela
DRESSED.

b. ([at(Peter's party yesterday) (S x[boy(x)(wo) 0 | x| =n 0O
Oy O Atom(x):
[k < s. kiss(y)(Mary)(g U1(s1) <tpo I
[z [in(o{z: boy(z)(s)})(=) U
(sz) O 1(a{s": Dx[boy(x)(wo) Okiss(x)(Mary)(s”) Dat(Ppy)(s’)]}) U
< s [l sd > %l s) OOk O Atom(o{z: boy(z)(s)}):
[& < 3. well dressed(k)@@ 0 1(sq) <to]]]]

Locating the restrictor situatios within the running time of the situation introduced by the
preceding sentence is unproblematic, since the pardsacé temporally distributed. As we
will see in detail in section 3.4, this has the consequence thatttsegbs, are temporally
distributed as well. We are now equipped to account for the oddity dhitiat examples.

Consider (7a) first, which is repeated here as (38):

(38) The people who lectured at the conference last summer were usudlizS&pa

In this case, an even more salient interval (because of gteestmproximity) is available
where the running time of the restrictor situation can be locatdely the running time of
the (maximal) lecturing-situation whose existence is entajethd relative clause modifying
the definite DP in the restrictor. The free varialleis therefore resolved to a suitable
predicate such aés. /X[human(x)(w) //lecture(x)(s)/7at(the conference last summer)(s)]

The sentence is interpreted as given (in simplified form) in (39) accoydingl

(39) [k [in(o{x: human(x)(w)
00 [DIST(lecture(x)(s) O1(sy) < to) Dat(the c. last summen){$)(s) O
1(s) O t(ofs": X[human(x)(wo) Olecture(x)(s)Oat(cls)(s)] H T
[5<s[sd >%| 4 O0DIST(Japanese{x: human(x)(s) O ... })(sz) O
(s2) < to)]]

(39) is fine, too, as the parts sf, within whose running time the restrictor situati®ms
located, are temporally distributed. Furthermore, there is no atbction between the
temporal specification of the restrictor situation, and the temgpsaification of the nucleus

situation, which comes from the tense marking of the matrix verb.
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Let us turn to the infelicitous example (8a) next, which is repeated here as (40):

(40) " The people who lectured at the conference last summer are usually JapaNESE.

In this case, too, the running time of the relative clause situationts as the most salient

interval, and the sentence is interpreted as given in (41):

(42) [5 [in(ofx: human(x)(w) O
O 0. [DIST(lecture(x)(g) O1(sy) < to) D at(the c. last summen§$)(s) O
Ot(s) O t(o{s”: Ix[human(x)(wg) Olecture(x)(s”)Oat(c.l.s)(s)]} )O
Os<s|sd >%|d0DIST(Japanese(x: human(x)(s) O... })(sz) O
Uto Ot(s))]]

Since the two sentences (38) and (40) only differ with respect ttetise marking of the
respective matrix verb, the only difference between the corresgpndiemantic
representations (39) and (41) are the conditions imposed on the termoatain of the
salient parts of the respective nucleus situations: in the cg88)ottheir running times have
to precede the time of utterance, while in the case of (41)irtteedf utterance has to be
included within their running times.

While the first condition is unproblematic, the second one leads tocessery
contradiction: on the one hand, the restrictor situatibas to be located within the temporal
trace of a situatios; that took place before the utterance time. On the other hand, thece has
be a pars, of s such that, consists of smaller situations whose temporal traces include the
speech time. Consequently, the temporal trace @fould include the speech time as well.
(41) can never be true, as it is impossible that there itsi@isn that took place before the
speech time as a whole, but has a part that includes the speech time.

We thus have an account for the oddity of examples like (40), where the tense marking
of the relative clause verb differs from the tense marking ofraigix verb: the fact that the
restrictor situation has to be located in an interval that evméted on the basis of the most
salient information available necessarily leads to a contradicWe take this as evidence
that frequency adverbs exclusively quantify over situations in sentertteglwial definites —
especially in light of the fact that comparable effectseatérely absent in the case of similar
examples with quantificational DPs and adverbs of quantityfikéhe most partwhich we

assume to have other quantificational domains accordingly.
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In the next section we turn to a formal implementation ofcthiacidence constraint,
which also sets sentences containing frequency adverbs apart seotences with

guantificational DPs as well as from ones containing adverbs of quantity.

3.4 The Coincidence Constraint

Let us return to our familiar example (9a), which is repeated here as (42):

(42)  "The people who listened to Peter’s talk at the conference last summerswelly
JapaNESE.

Recall that we have already arrived at an informal charaat®n of what goes wrong in this
example in sections 3.2 and 3.3: the complex restrictor situation, whitfains the sum
individual denoted by the definite DP, needs to be decomposed into couwméblen the
basis of locally available information or (in the absence of sucbrmation) world
knowledge. In the case at hand, information of the required kind is providdte relative
clause situation: due to its distributive interpretation, it makedadble a set of situations,
each of which contains exactly one atomic part of the sum indiveteradted by the definite
DP. Because of its salience, this information cannot be ignatadh leads to the following
problem: Q-adverbs are only allowed to operate on sets of situatimsewunning times do
not overlap. It is, however, clear that the salient parts of théve clause situation in (42)
violate this constraint, due to the following facts: first, the defivess of the DPeter’s talk
requires that everyone listened to the same talk. Second, ifstereslito a talk, one normally
listens to it from start to finish. Therefore, the salientgaftthe relative clause situation all
coincide temporally. Since the parts of the restrictor situatierdatermined on the basis of
the internal constitution of this situation, they all coincide tempgrtdo. In the case of the
minimally contrasting example (38) discussed above, this isreliffe There, the temporal
traces of the smaller situations that the relative claitsation consists of do not have to
coincide: the talks given at a conference are normally distdbover the whole duration of
the conference.

The analysis developed in section 3.3 enables us to formally impiethese
assumptions: as the restrictor situation is temporally loocattin the running time of the

relative clause situation, and as both situations are complexi@itiZonsisting of salient
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parts, it is natural to assume that the salient parts oe#teator situation are located within
the salient parts of the relative clause situation. i.e. for sal@mt parts,; of the former there
has to be a salient pagtof the latter such that the running timespis contained within the
running time ofs,. This is based on the following consideration: the easiestavdgfine the
temporal trace of a complex situatisis to define it as the smallest (possibly discontinuous)
interval that includes the temporal traces of all salienspEs. This is given more formally

in (43):

(43) 1(s) :=
(t. Osq[s; O Salpart(s)- 1(sy) O t] O Oty[Osy[s, O Salpart(s)- 1(s2) O ty] - t O ty]
wheresis a complex situation.

Note thatz(s) in the formula above is understood to be discontinuous if the saliesttipat
make ups are temporally distributed, i.&s) does not contain the stretches of time that lie in
between the temporal traces of those salient parts.

We now assume that the temporal trace of a complex situsiti®nncluded in the
temporal trace of another complex situatgnif the smallest (discontinuous) interval that
includes the temporal traces of the salient partsi®fncluded in the smallest (discontinuous)
interval that includes the temporal traces of all salienspafrs;. At this point, it becomes
relevant that the interval denoting the temporal trace of a comspileation is understood to
be discontinuous if the temporal traces of the salient partsdhiplex situation consists of
are temporally distributed: this has the consequence that for @gafit parts, of a complex
situations such that the temporal tracesak included within the temporal trace of a complex
situations, there has to be a corresponding salientgant s; such that the temporal trace of

s is included in the temporal tracesgf This is given more formally in (44):

(44) U(s) D 1(sy) =
Osy[s, O Salpart(s)- [ks [s3 [ Salpart(s) 01(sy) 0 1(s3)]]
wheres ands; are both complex situations.

Recall that in the sentences under discussion the restrictatiositis specified as being a
situation that contains the sum individual denoted by the definite PFhyBothesis, each

salient part of the restrictor situation has to be a situatidrctimdains an atomic part of this
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sum individuaf*®* Moreover, since — also by hypothesis — the running times oflihsparts
of the relative clause situation coincide temporally, all salants of the restrictor situation
coincide temporally, too.

We now need to make the constraint against situations with overlajppinigg times
part of the denotation of the respective Q-adverbs, in order to deaweddity of examples
like (42). This is done in (45), where the condition that the saliem$ & the restrictor
situation may not have overlapping running times is added to theatienoof usually-2**

(45) is thus the final denotation we assumeutarallys.

(45) [[usually-2]]° = AP<s > 5 [9(C)(s)d 1(s) O t(o{s™: Q(s")}) O
Os,, s O Salpart(s) [8% ss — =[1(s2) 0 1(s)]] T

< s s) > %l d0PE)]]
whereo meanverlaps

Consider now the interpretation we derive for (42) (which is refdatee as (46a)) according

to our assumptions:

(46) a. The people who listened to Peter’s lecture at the conference last sunmaer we
usually JapaNESE.

b. 5 [in(ofx: human(x)(w,) O
[(51[DIST(listen(Psl)(x)(g) O1(s1) < tp) Jat(c. I. s.)(®]N(s) U
1(s) O t(o{s”: (X[human(x)(w) Olisten(P.s I.)(xX)(s"H at(c.l.s)(s")] HO
Oss, & 0 Salpart(s)[ $# s4 — =~ [1(ss) 0 1(s4)]] U
Os<s|sd >%|d ODIST(Japanesse(x: human(x)(s) O ... })(sz) O
1(s2) < t)]]

The unacceptability of (46a) is an automatic consequence of (45) dlsmaise it is highly

salient, the temporal trace of the restrictor situasiomhich is a situation that includes all the

13 Now note that there is no way to define a propet gla situation that is just characterized byciistaining

a certain individualSuch a situation would always comprise the entiterival within which it is located.
Therefore, if no other interval is made availablethe context, the most natural assumption is that
respective situation comprises the whole lifetimfiéhe respective individual.

This is probably too strong, as a sentence likg (B&iitively does not seem to require that theseno

temporal overlap at all between the lectures masticthere in order to be acceptable. Rather, vdwahs to
be required is the condition that for a substamtiaportion of the respective situations it is tase that their
temporal traces do not overlap. We have, howevapl@yed the condition in (45) in order to keep gsn
simpler, as this is sufficient for our present mss.

14
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people who listened to Peter’s talk at the conference last surhageto be included in the
temporal trace of the relative clause situatsan which is the situation of these people
listening to Peter’s talk. This has the consequence that for akeht part ofs that includes
one of these people there has to be a corresponding listeningositwaich is a salient part
of s1, such that the temporal trace of the first is located wittertémporal trace of the second
(see the discussion above). Therefore, if the temporal tracdissaliant parts of,; overlap
considerably — as it is the case with people listening to drtatk start to finish — it will also
necessarily be the case that all salient partsoserlap considerably. This, however, makes
the sentence necessarily contradictory, as it is explisiflied that the running times of the
salient parts 0§ do not overlag? In the case of examples like (38), in contrast, the fact that
the salient parts of the restrictor situation are located mitieé running times of the salient
parts of the relative clause situation does not necessardytéea contradiction: it is quite
natural to assume that the single lectures given during the eno&mentioned do not
temporally coincide (recall that the sentence only receiv@¥-#eading under the condition
that this is taken for granted).

We now have an account that not only explains the oddity of exanipdeé4ba),
where the internal constitution of the relative clause situatioacttlf determines the
acceptability of the matrix sentence, but also of exampleq3iBe) (repeated here as (47a))
and (35b) (repeated here as (47b)): in each case, the sentenoesessarily contradictory
because it is clear that the salient parts of the restistioation have overlapping running

times — either because of salient linguistic information or because of worldddgzy

(47) a. Yesterday, a lot of people attended Mary’s concert. #They wereywsekhll
DRESSED.

b.  Peter's cousins are usually CaNAdian.

15 Alternatively, it would also be possible to make than against overlapping situations a presuppasiaf
frequency adverbs likesually The oddity of examples like (46a) would then he do a presupposition
violation. The problem with such an account is, boer, that the information that would lead to the
presupposition violation is derived on the basisgfragmatic process that determines a value &ofrtde
interval variable, which is also part of the megnad the Q-adverb. The standard view on presuppasits,
however, that their satisfaction is a precondifienthe computation of the truth conditions of tiespective
expression, i.e. they would have to be chedkefdrethe computation of the truth conditional contamatts,
not afterwards as the account under discussion would entail tMgeefore stick to the alternative pursued in
the main text for our present purposes.
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Let us end this section by citing two additional examples tiygpat our analysis. (48) is
only acceptable if it is interpreted in a specific way, ngnifebne is willing to assume that
Peter did not meet all of his colleagues at the same time, buigdilre course of the

afternoon:

(48) The people Peter met yesterday afternoon were usually colleadpires of

Finally, as noted by Nakanishi and Romero (2004), sentence (49a) belowegthmple
(52a)) is unacceptable, while the minimally varying (49b), whstgllyhas been replaced by
for the most paris fine. In this case, too, it is natural to assume thatriaeaeptability of the
variant with usually is due to the fact that all salient parts of the relatiaeisg situation

necessarily coincide temporally — due to the progressive aspect on tH& verb.

(49) a. The students sitting over there now are usually smart.

b.  For the most part, the students sitting over there now are smatrt.

4  Conclusion and Outlook

In this paper we have discussed QVEs in sentences containing gidirsites. We have
argued that frequency adverbs liksually unambiguously quantify over situations — either
over the elements of a set of situations (in the case of sesteitbesingular indefinites), or
over the salient parts of a complex situation (in the case oérsmd with plural definites).
This conclusion was based on the fact that sentences containingnitggadverbs behave
differently from sentences containing quantificational DPs and bslvef quantity with

respect to two newly observed constraints: the tense agreeroastraint, and the

18 11 their brief discussion, Nakanishi and Romerd0@) speculate that the unacceptability of (49ajus to
the fact that Q-adverbs likesually may only quantify over generic situations thatisfgtthe respective
predicate. This is based on the observation thae{ow, where the relative clause verb is markedjéneric
tense, is fine.

® The students who sit over there are usuallgrsm
(Nakanishi and Romero (2004): ex. (51a)).

This explanation, however, does not cover the @atde cases discussed above, where surely noigener
tense is involved. Note furthermore that exampjes(ipresumably best analyzed in the way discussed
section 2.2, i.e. as a case where the denotatitreafefinite DP varies with the situations quéadifover.
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coincidence constraint. While sentences of the former type have yalwds®e constraints in
order to be fully acceptable, this is not the case for sentencie détter type. We have
argued that both constraints concern the temporal location of sityaimhshat the contrast
between sentences containing frequency adverbs, on the one hand, aneSaaetaining
guantificational DPs and adverbs of quantity, on the other, shows thiat iwtithe former
guantification over situations is always involved, quantification over iddals is an option
in the latter.

As already mentioned, the assumption that adverbs of quantity do nabhgventify
over (the salient parts of complex) situations is at odds with Mistkaand Romero’s (2004)
assumptions, on whose analysis of sentences containing plural deéindesadverbs of
guantity likefor the most parbur own analysis of sentences containing plural definites and
frequency adverbs likaisually is based. Nakanishi and Romero’s assumption that QV-
readings of sentences with plural definites come about as indiffects of quantification
over (the salient parts of sum) eventualities rather than ag difects of quantification over
(the atomic parts of sum) individuals is based on the following olsmmvasentences
combining plural definites and the adverb of quanfiity the most partbehave differently
from sentences containing quantificational DPs headeddsgwith respect to the availability
of distributive readings. More concretely, while the latteowalicollective readings with
accomplishment and activity verbs (but not with states and achiev@masshown in (50a,

b) below, the former never allow collective readings, as shown in (50c, d).

(50) a. Most of the boys lifted the piano together.
b. Most of the boys built a raft together.
c. "For the most part, the boys lifted the piano together.

d. “For the most part, the boys built a raft together.

From this Nakanishi and Romero conclude that the quantificational doditfarsin the two

cases, and that quantification over (the atomic parts of sum) elesuds directly

associated with distributivity, while in the case of quantificattwer individuals there is
more flexibility.
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There is thus a tension between the empirical facts supportingssumption that
adverbs of quantity and quantificational DPs can both quantify over indisicdual the
empirical facts supporting Nakanishi and Romero’s assumption thathidney different
guantificational domains. In principle, this tension can be resolvedaking the tense
agreement constraint and the coincidence constraint to be opesatiwevith frequency
adverbs and not assuming that these constraints follow from thetodedividuate the
situations quantified over on the basis of their temporal location. Balyses could then
coexist peacefully, as the fact that sentences with adverbs afitgyuaeither obey the
coincidence constraint nor the tense agreement constraint would ger Isihow that no
guantification over situations/eventualities is involved. The fact skeatences combining
adverbs of quantity and plural definites behave differently from seegenith corresponding
guantificational DPs with respect to the availability of distilmitreadings would thus not
show that the quantificational domains differ, but rather that thespréexical semantics is
different in the two cases.

However, since it is very plausible that the tense agreemeriraiohss well as the
coincidence constraint follow from the needindividuate the situations quantified over on
the basis of their temporal location, we consider this strate¢gast worth pursuing. This
would mean, however, that Nakanishi and Romero’s analysm dfie most partannot be
maintained, and the facts discussed by them as support for thgsiaimgve to be explained
in some other way. In Endriss and Hinterwimmer (in preparatwa)}herefore argue (based
on additional data) that adverbs of quantity lke the mostpart are topic sensitive
guantifiers that can take objects of any kind as their argumasiteng as these objects can
naturally be decomposed into parts (cf. Lahiri 2002). Furthermaeshaw that by building
distributivity directly into the meaning of these quantifiers, fies discussed by Nakanishi
and Romero can be explained without having to assume that adverbs ofyquecggsarily
guantify over situations/events, thus allowing these quantifiers tatepdirectly over the

atomic parts of plural individuals in sentences with plural definites.
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