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1 The Phenomenon

1.1 Basic Data

Negative Inversion (NI), illustrated in (1) through, has ben discussed widely
in the syntactic literature, but has received very little atention from seman-

ticists:*
Q) a.
b.
2) a
b.
3) a.
b.
C.

Not until the next morning did she realise how serioug ivas.
Seldom has so much been owed by so many to so few. (BNC)

None of them did he nd useful.
Nowhere does he mention my book. (CGEL)

Never had the Cardinal's policy been more triumphamy vindi-
cated.

Nowhere is this so noticeable as in the South of France.

In no case can such a course be justi ed merely by succedsE)

| will term the constituent preceding the auxiliary in thesecases thenegative
phrase Negative phrases include what | calho-DPs and PPs such asever,
nowhere, no NP, none of overtly negated phrases such asot until, not
even phrases pre xed with only, DPs headed byfewer than, less than, at

most, n

or less and PPs containing such DPs ono-DPs.

LExamples are from the British National Corpus (BNC), Huddle ston and Pullum (2002)
(CGEL), Google searches (GGL), and H.W. Fowler (1908)The King's English (KE); all
other examples are made up, unless otherwise noted.



1.2 Negativity

What makes a phrase negative in this sense? First note that mya of these
phrases are downward entailing (DE):

(4) a. None of them did he nd useful) None of them did he nd
useful and interesting.
b. Nowhere does he mention my bookl Nowhere does he praise
my book.
c. With no woman was he conten) With no woman was he happy.

Some of the elements above are not DE, but nonetheless licemMPls; these
include only, and, at least for some speakers, non-monotonic DPs expiags
low numbers (% marks examples that not all speakers accept):

(5) a. Only two of them did he nd useful. (CGE)
b. Only two of them lifted a nger to help.

(6) a. %ln exactly two of these cases did we nd traces of thenus.
b. %Exactly two of the casesver showed traces of the virus.

In sum, DE-ness seems a su cient condition for NI, but more irgeneral, all
NPI licensing phrases are negative phrases in our sense gtig essentially
the generalization argued for in Klima (1964)).

1.3 Negative Inversion v. Topicalization

Non-negative phrases do not trigger inversion when prepasdor those cases
| will speak of (plain) topicalization (i.e. preposing without inversion):

(7) a. Nowhere does he mention my book. (CGE)
. *Somewhere does he mention my book.
Somewhere, he mentions my book.

. *In some cases can such a course be justi ed merely by suExe

b
c
(8) a. Innocase can such a course be justi ed merely by sucse$KE)
b
c. In some cases, such a course can be justi ed merely by sssce

Apart from inversion, plain topicalization and NI di er in t heir intonational
properties. Though | haven't investigated these systematally, it seems ac-
curate to say that topicalization typically shows an intonaional phrase break



(‘comma intonation’, indicated by %); NI doesn't tolerate hat kind of sep-
aration:

(9) a. Nowhere does he mention my book.
b. Somewhere % he mentions my book.
c. ?*Nowhere % does he mention my book.

(10) a. Inno case can such a course be justi ed merely by susse
b. In some cases, such a course can be justi ed merely by sissce
c. ?*In no case % can such a course be justi ed merely by succes

1.4 Arguments v. Adjuncts

Do all negative phrases trigger inversion? At least for noarguments, inver-
sion seems obligatory with preposing:

(11) . *Not until the next morning she realised how serioug was.

a
b. *Seldom so much has been owed by so many to so few.

(12) a. *Never the Cardinal's policy had been more triumphaty vindi-
cated.
b. *Nowhere this is so noticeable as in the South of France.
c. *In no case such a course can be justi ed merely by success.

Examples of NI with arguments are rare, and most speakers ritiem formal,
literal, or stilted (I use x to indicate that):

(13) a. x None of them did he nd useful. (CGEL)
b. x None of them can we a ord to loose. (Google)
c. X To none of them could she have begun to say what was on her
mind.
d. x At none of them did | seem to do well. (BNC)

Some speakers accept argument examples without inversiokel (14a) (in
sharp contrast to adjunct examples like (14b)), others reg them, too:

(14) a. %None of them he found useful.
b. *Nowhere in there he mentions my book.

It is worth noting, though, that for those speakers who do a@pt examples
like (14a), the intonation of the non-NI examples doesn't volve a separated



intonation:

(15) a. Most of them % he found useful.
b. ?*None of them % he found useful.
c. None of them he found useful.

In what follows, | will only consider adjunct examples. | tetatively assume
that examples with preposed negative argument have the senti@ properties
of inverted structures, whether inversion takes place or ho

2 Optional Inversion

Given what was said so far, we should expect that at least withdjuncts,

inversion occurs with all and only the negative phrases. Anthis is indeed
what I think is correct. On the face of it, though, this picture is challenged by
examples of what appears to be optional inversion. In the foling sections
and subsections | will discuss and explain some of these sase

2.1 Not even 10 years ago

My rst example has been brought to my attention by Ivano Capamigro
(p.c.), who attributes them to Jon Sprouse, who attributes hem to Edwin
Williams. Consider (16):

(16) a. Noteven 10 years aggou could buy a house for less than 50k.
b. Not even 10 years agoould you buy a house for less than 50k.

Native speakers nd both of these examples fully acceptabléut report a
clear meaning di erence (which, incidentally, non-nativespeakers generally
nd harder to discern): The topicalized version (16a) sayshat less than 10
years ago, you could buy a house for less than 50K (and probglsbmething
like: even if it had been 10 years ago, that would be remarkabshort). The
NI version (16b) on the other hand means that even 10 years agmu could
not buy a house for less than 50k.

Tellingly, only the inverted example behaves like @ona de negative
sentences, both with regard to DE-ness, and according to st@dard tests
(Klima (1964); Huddleston and Pullum (2002)):

(17) Not even 10 years ageoould you buy a house for 10k.
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a. ) Not even ten years ago could you buy a craftsman house for
less than 10Kk.

b. Nor/neither/*as/*so could uncle Charles.

c. Not even a shack.

(18) Not even 10 years aggou could buy a house for 10k.

a. 6) Not even ten years ago could you buy a craftsman house for
less than 10Kk.

b. *Nor/*neither/as/so could uncle Charles.

c. #Not even a shack.

The reason for this becomes clear if we compare this exampléhaone in-
volving a preposition:

a. In not eventen years,you will be able to buy a house for 50k.
(*... will you be...)

b. Not even inten yearswill you be able to buy a house for 50k.
(*...you will be...)

What these examples reveal is that in the non-inverted sentee, not only
modi es the DP within the PP (or perhaps the numeral within that DP),
whereas in the inverted casesot only modi es the entire PP. The structures
for those are thus:

inversion \ topicalization
not even pp in [pp 10 years]]| [pp in [pp NOt even 10 years |
not even pp [pp 10 years ] ago | [re [pp NOt even 10 years ] ago |

When embedded within the PP,not evendoes not negate the main clause,
and the entire PP is not negative. Whence the lack of invergsio When
modifying the PP, not even PPis equivalent toeven PP ...not hence neg-
ative, and worthy of inversion? The apparent optionality of inversion is
thus re ective of two structurally di erent sentences, which happen to be
string-identical with a postposition like ago.

2| don't know exactly how not even ten yearscomes to mean what it does; fortunately,
this question, very interesting though | nd it, is orthogon al to the issue at hand.



2.2 with

Examples involvingwith have been discussed in Klima (1964); the following
are variants on Liberman (1974)'s:

(19) a. With no job, Kim would be happy.
b. With no job would Kim be happy.

Again, these sentences are all equally acceptable, but di & meaning: (19a)
(topicalization) is synonymous withIf Kim had no job, Kim would be happy
or simply Without a job Kim would be happy (19b), with NI, means that
there is no job Kim would be happy with. Similarly for the exanples in (20):

(20) a. With no clothes,Jo will look good.
b. With no clothes will Jo look good.

Intuitively, there is a scopal di erence here. In the invered examples, "there
is no job' seems to scope outside of the modal, whereas in thapicalized
example, it appears to be within the modal's scope. But | balve that more
is going on here; note that in the non-inverted case, the PP isterpreted
“propositionally':

(21) a. with no job = having no job = if Kim had no job
b. with no clothes = with no clothes on = wearing no clothes =
when Jo wears no clothes

If we take this observation into account, we arrive at a pictte not unlike
the case oMot even 10 years agoThe negative DP does not scope over the
PP, and a fortiori not over the entire clause (this is e ectively the conclu-
sion reached by Liberman (1974), and, for comparable exarap] McCawley
(1988)). And indeed | want to suggest to take this quite liteally and assume
structures along the lines of (22) for these examples:

PP PP
with/>>\ with
(22) PRO PRO
have DP DP on
_ —_—
no job no clothes



The preposed PP is a simple modi er, and the rest of the clausgin fact an
upward entailing context.

It is worth noting that this "hidden embedding' is a peculiaity of the
English prepositionwith on its "given that' meaning. Other prepositions do
not allow similar construals, and hence require NI:

(23) a. With no job, Kim would be happy.
b. ?*In no job, Kim would be happy
c. *After no party, Kim would be happy.

In the inverted version of these sentences, on the other hariie with PP is a
VP adverbial or even an argument tchappy. Accordingly, this construction
is marginal with verbs that don't go well with such adverbias:

(24) *?With no job did Kim forget the answer.

2.3 less than

The two cases discussed thus far have illustrated the genkestrategy, as
well as some analytical specics, | intent to use in the anabys of optional
inversion in the rest of this paper: Look for meaning di erenes between
the two version, account for them, and then show that the two anstruals
di er in the crucial property: Negativity (i.e. DE-ness, or whatever the best
characterization of this class will turn out to be). This se$ the stage for the
discussion of my last and most recalcitrant set of data, whichaven't been
discussed in the literature at all: Downward monotonic DPsw&h asLess
than n...:3

(25) a. Inlessthan 5% of these sentencean you see a truth conditional
di erence.
b. In less than 5% percent of these sentencgsu can see a truth
conditional di erence.
c. *In none of these casegou can see a truth conditional di erence.

What makes these cases hard is that no meaning di erence seediscernible
in (25). It is also worth noting that unlike in the previous examples, no-

3Some speakers prefefewer than with count nouns; the following discussion applies to
those cases as well.



DPs are not allowed without inversion here, cf. (25c)In less thanis much
more frequent with plain topicalization, cf. (26), but can ke found with NI
as in (27) as well:

(26) a. After less than three weeks a squirrel chewed thru thgas line.

(GGL)
b. Within less than two generations they had transferred the faith
to socialism. (BNC)
c. For less than$10 you can buy an approved 80mm (3inch) tank
jacket to cut down on heat loss. (BNC)
d. Inlessthan ayear | would reach retirement age and | had naing
to fall back on. (BNC)
(27) In less than 4 per cent of cases did teachers think thataehers and
schools contributed to problems of disruption. (BNC)

In what follows, | will analyze two cases in which inversion ith less than
does produce a truth conditional di erence. It is shown how g@roper anal-
ysis of the two readings yields an account of the inversiondis that is in
keeping with our hypothesis that negative phrases must trgger inversion,
and additionally suggests an explanation for the intonatioal facts.

3 In less than 30 lockers

Let us start by observing that (28) has two di erent readings as paraphrased
below:

(28) We found more than 10 adult magazines in less than 30 |lexk.

a. independent/cumulative reading: with less than 30 locke searched,
the total of adult magazines found is more than 10

b. dependent/distributive reading: the number of lockershat con-
tained more then 10 adult magazines was less than 30 (stillgl-
ably about 300 magazines found)

Strikingly, each of the two preposed variants has only one tiese two read-
ings:

(29) a. Inless than 30 lockersye found more than 10 adult magazines.
(non-NI: cumulative)



b. Inless than 30 lockerslid we nd more than 10 adult magazines.
(NI: distributive)

3.1 The dependent reading, rst stab

It is easy to derive the dependent or distributive reading of28)/(29b) (with
NI). We assume that the DP is scoped out of the clause, yieldjna logical
form as in (30):

(30) [less than 30 lockers]X: there are more than 10 adult magazines we
found in x]

If we assume a standard meaning fdess than 30 locker$ P: there are less
than 30 lockersx such that P(x) (a.k.a. P: jlocker\ Pj < 30) | we derive
the correct reading: the property of having more than 10 aduimagazines
(found by us) in them is one that less than 30 lockers have.

Given that less than 30 lockerss interpreted as a standard DE quanti er,
we straightforwardly derive that the main clause is a DE envonment, as is
indeed the case:

(31) In less than 30 lockers did we nd adult magazines) In less than
30 lockers did we nd Swedish adult magazines.

Furthermore, less than 30 lockerss a genuinely singular/atomic quanti er;
it will therefore automatically yield a distributive/dependent reading: there
are more than 10 magazine irach locker.

To get this reading, the DP and its containing PP must be sepated at
LF. Furthermore, it needs to be assumed that inversion is tggered because
the DP is downward entailing, i.e. surface inversion has toebtriggered by a
constituent that is available only at LF. Both these points an't strike me as
very attractive, but since this will not be my nal analysis of the distributive
reading, | will not dwell on them any further here.

3.2 Cumulative readings with less than

Turning to the other reading, it is well known that sentenceswith two (or
more) numeral quanti ers can be interpretedcumulatively readings. A cu-
mulative reading for (32) is one on which it means that ten Id@rs between
them contained 42 adult magazines:



(32) Ten lockers contained 42 adult magazines.

The standard way to derive such a reading is t@umulate the transitive
predicate “contain' by a cumulation operator **, which is daed in (33),
wherea[ bis the smallest group containing a and b (‘the sum of a and b’):

(33) for any 2-place predicate Q, **Q is the smallest relatio such that

a. if Q(a)(c) then **Q(a)(c)
b. if **Q(a)(c) and **Q(b)(d), then *Q( at b)(ct d)

We then say that a group of ten lockers **contained a group ofZdmagazines,
formally (where AM abbreviates "adult magazine'):

(34) 9X;Y [ locker(X)"10 = jXj» AM (Y)"42 =jYj»** contain(Y)(X)]

jXj = n is true if the group or individual X has 10 atomic parts. The
predicateslocker and AM are pluralized by theLink star, which is de ned
as:

(35) for any one-place predicate Q: *Q =ft X j X Qg

Cumulative readings occur withless than(and other DE quanti ers) as well.
For example, (36) says that the richest four-point-some peent betweenthem
control 80% of the wealth, not thateach of themdoes:

(36) Less than 5% of the population control 80% of the wealth.
(37) Less than 10 lockers contained 42 adult magazines.

Similarly, (37) has a prominent reading that involves lesstan 10 lockers and
42 magazines. A If analogous to (30) above |ess-than-10(*locker) ( X:9Y
[ AM (Y)NjYj= 427 contain (Y )(X)]) | will not at all yield that
reading. Rather, we want a If like (38):

(38) 9X[ locker(X)"jXj< 107"9Y[ AM (Y)"jYj =427
a. **contain(Y )(X )"
b. X =1t(Z: [*contain(Y)(Z)”™ locker(Z)]) 1
“There is a group X of less than 10 lockers, and a group Y of 42uétd
magazines, and (a) X between them contained Y, and (ii) X is #n

collection of all locker groups who between them containeti¢se adult
magazines.'
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As the paraphrase suggests, this If consists of an existaftstatement (that
less than 10 lockers between them contain 42 magazines), anthaximality
statement (that those are the only lockers that contain thos magazines}.

One worry about this treatment may be whetherless thanstill yields a
DE quanti er. The answer will be that it depends. Look at a digributive
case rst:

(39) Less than ten lockers have two locks.
9X [ locker(X)"j Xj < 100 have2locks(X )X =t (Y: locker(Y)"
have2locks(Y))]

At rst glance, the new If appears to contain an existential eatement: there
is a group X of less than ten lockers. But this is e ectively neutralizedoy
our treatment of pluralization. By the de nition of the star operator, P
will contain any plurality that corresponds to a subset ofP. This includes
fg, the empty set, which is a subset of every set. | will call thendividual

t (fg) the zero-group So to say that there is some group of lockers that have
two locks isn't saying much: it is trivially true since the zeo-group has any
property *P.°> We will say that the *-operator is not existential.

To say that that group has less than 10 atomic parts is trivigltoo. The
only bite in this formula comes from the maximization clausethe group in
guestion must be the biggest group of lockers with two locksThere can't
be more than 9 such lockers. This is exactly what we want the raeing of
this sentence to be. For a more detailed exposition of this alysis, | have to
refer the reader to Landman (2004).

Let us then turn to the cumulative case:

(40) Less than 10 lockers contained 42 adult magazines.
9X;Y [ locker(X)A"X < j10 AM (Y)N Y] =42~ contain(Y)(X)]*

4The latter seems redundant in this example: if a magazine is antained in one of
the lockers mentioned, how would it be contained in any otherlockers in addition? But
consider a situation in which we have to open four doors to geto the treasure. In this
situation it would be false to say less than three doors separate us from the treasur¢hough
of course there issome group of less than three doors between us and the treasure; ¢h
maximization clause will take care of this, since it demandghat that group be the biggest
group of doors between us and the treasure.

51t doesn't have any singular properties, since singular prdicates don't contain the
zero-group in their extension. Note, too, that plural some and its ilk will have to be
interpreted as “one or more', lest sentences likeome mean arrivedbe trivially true; see,
again, Landman (2004).
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X =t(Z  contain(Y)(Z)" locker(Z))]

Will this zero-group make this true on the cumulative readig? If so, this
would yield rather bizarre truth conditions; among other thngs, the sentence
would be true if there is a set of 42 magazines that are not caibhed in a
locker (since the zero-group would be the largest locker gqm containing
them). Fortunately, this won't happen, for the following reason: The cumu-
lation operator ** in (33) is de ned in such a way that it won't include the
zero-group in any tuple in the extension of a cumulative prechte **P. As
a result, (40) will only be true if there is a group of 42 magazes that is
**contained in a group of less than 10and more than zeroockers. In other
words, the **-operator isexistential (but see the aside below).

One might think that these truth conditions are too weak. Shaldn't the
sentence say that no other lockers contain adult magazines; at least not
42 of them? | submit that it shouldn't. Consider the sentencgin (41):

(41) a. Less than 300 Americans control half of the country\wealth.
b. Less than 3 authors wrote half of the episodes.

Clearly, there must be other Americans who, between them, ol the
other half of the country's wealth, and other authors who wrte the other
half of the episodes. All it takes for these sentences to beu& is that you
can nd a group Y containing half the episodes (the country's wealth), and
another group X of less than three authors (300 Americans), such tha
between them wrote (control)Y. These are precisely the truth conditions
our treatment of cumulation andless thandelivers.

In a nutshell, then, cumulative readings always have an exéntial impact,
but distributive readings do not. In a slogan:

Distribution: one star Q
Zero Group will make it true

Cumulation: star is double
Zero Group will make no trouble

As an aside, we might ask whether the de nitions of * and ** cold be
otherwise, say so as to make *, but not **, existential. The aswer is that
* would be existential, too, if de ned analogously to **: *P is the smallest
set such thati)ifx 2 P,thenx 2 P,andii)if x;y2 P,thenxt y2 P.
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Obviously, we can't opt for this de nition if we want to treat less thanthe
way we do, and we need to treatess thanthe way we do if want to get
cumulative readings for it.

As for the cumulation operator, suppose that we represent @dicates in
a neo-Davidsonian way, e.g. asx y e:nd (e)" AG (e) =y TH (e) = X.
We can then pluralize the event predicate as usual, yieldingnd(e) , which
does include the zero-group (of events). Assume then that A@aps any
event plurality E onto the set of all agents of atomic evente v E, i.e.
AG(E) = t (fFAG(e) j e v EQ), and analogously for TH. Then the triple
hzero-group, zero-group, zero-groupwill be in the extension of X Y E:

nd (E)* AG(E)=Y ~"TH (e)= Y (sinceAG(t (fg) = t (fg)).

This does not, however, change our result from above, thatrgences
like (40) on their cumulative reading are existential, simly because the ob-
ject 42 adult magazineds existential. The only way such a sentence could
be true by virtue of zero groups is if both quanti ers are DE; lam inclined
to think that that is correct. For example, if | predict If they keep on cutting
the budget like this, in ten years less than 10 libraries whibld less than
10,000 booksand subsequently all libraries close within the next 10 yes,
was | right? | think so, though | would want to study sentencedike that
more thoroughly before attaching much weight to this claim.

In any event, neo-Davidsonian cumulation would treat * and * on a par
by including zero-groups in their extension, but cumulatig sentences would
be existential still, unless all arguments are DE. | will ths stick with simple
cumulation as de ned in (33) throughout this paper, if only br the sake of
simplicity. End of aside.

3.3 A cumulative If for the in less than sentence

With a semantics for cumulative readings in place, we can nogo back to
our original example | In less than 30 lockers, we found 52 adult magazines.
| which receives the If in (42):

(42) 9X;Y [ locker(X)N Xj> 308 AM (Y)NYj=52"  findin (Y)(X)(we?
X=t(zZ findin (Y)(Z)(we) ™ locker(2))]
“there is a group X of less than 30 lockers, and a group Y of 52uéid
magazines, we found the magazines in those lockers (and thase all
the lockers in which we found those magazines)'

13



Due to the nature of cumulation, this sentence entails thathere is at least
one locker in which we found magazines. As a consequence, skatential
argument to (in) no locker is no longer DE; this seems adequate:

(43) a. Inless than 30 lockers, we found 52 adult magazines.
6) In less than 30 lockers, we found 52 Swedish adult magazines.
b. *In less than 30 lockers, we found any adult magazines.

It stands to hope that we can derive the lack of inversion wittthis construal
from this fact. As a rst stab, consider LF (44):

(44) S

T

DP S

less than 30 lockers X S

DP S

T

52 adult magazines Y S

N

we VP

***found-in X Y
(45) less than 30 lockers:P: 9X [ locker(X) "~ Xj < 30" P(X)" X =
t(Z:P (Z)™ locker(Z))]
(46) x 52 adult magazineg we ***found Y in X:
Y:9Y[ AM (Y) 7 jYj=52A findin (X)(Y)(we) | = nd52AMin |
(47) S:9X[ locker(X)"jXj< 300
a. find 52AMin (X))
b. X =1t(zZfind 52AMin (Z) ™ locker(2)) ]
'there is a group of less than 30 lockers, we found 52 adult nanes

in them, and those are all the lockers in which we found 52 adul
magazines'

As the paraphrase indicates, this sentence entails that naher lockers con-
tained 52 magazines. | argued above that this is too strong dmuns into
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problems with sentences like those in (41) above. | suspetttpugh, that this

can be remedied by scopin§2 adult magazinesaboveless than 30 lockers
My main worry with this LF is rather that the DP that is fronted here is still
DE. It is merely a property of the predicate nd52AMin  that it doesn't

hold of zero-groups. How, then, are we going to specify thenchtions on
negative inversion, if in each case the preposed phrase (dt)ls DE? | will

therefore re ne the analysis one last time.

3.4 The nal proposal: in... as an event modier

On the nal proposal, the entire PP stays in preposed positiy, it denotes
a predicate of events and functions as a modi er, composedthithe main
clause denotation by predicate modi cation/set intersedbn:

S
/\
*in(E) DP we VP
less than 30 lockers wexfound(E) DP

42 adult magazines

In denotes a relation between individuals and events; we curatg its
meaning and then combine it withless than 30 lockers

(48) a. in:in(= xe:in (x)(€)
b. *in: in (= [xein (x)(e)])
C. **in less than 30 lockers:
E: 9X[ locker(X) M jXj < 30~ in(X)E)" X =t(Y:
in(Y)(E) " locker(Y))]
'E is a group of events such that there is a group of less than 30
lockers, eachev E takes place in one of those lockers, each of those
lockers hosts onee v E (, and those lockers are all the lockers that
hosts these events)'
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The meaning of the main clause is simply a set of event-groups

(49) we ***found(E) 42 adult magazines:
E: 9Y[ AM(Y)"jYj=42" found(E)(Y)(we)]
"E is a group of events s.t. there are 42 adult magazines, eat E
is a nding of one or more of those magazines (by us), and each o
those magazines is found in someev E'

These two simply combine by modi cation/intersection, to yield the meaning
in (50):

(50) E s a group of events such that there is a group of less &0 lockers,
eachev E takes place in one of those lockers, each of those lockers
hosts onee v E, and there are 42 adult magazines, eaaht E is a
nding of one or more of those magazines (by us), and each ofoe
magazines is found in somet E

On this, nal, analysis, the preposed PP is of typee,ti, a property of
events; therefore, it is not (and could not be) DE, and henceoninversion is
triggered. Given the way I've set things up, we also get existitial impact: if
there is an event group E s.t. **in(X)(E), there has to be at last one nding
eventev E, and one lockerx v X .5

Given that the PP is a modi er, we also get a handle on the intoation
facts. As is well known, coordinative and modi cational stuctures in general
show separated intonation (references).

3.5 The distributive reading once more

We can derive the dependent reading without separating DP drP, too. The
event-analysis makes that very easy. All we need is a regul@each/shift
operation (‘don't be looking for me | I'm looking for you').

(51) in every locker
a. in:in(= xein (x)(e) he he, tii
b. S(in): xP:P (e:in (x)(e) he hlet,t i,tii

6By the same token, the PP denotation is notdownward closed : it doesn't follow
from PP'(E) that PP'(E*) forall E v E.
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On this construal, a PP like, say,in ve lockers, on its distributive reading,
is a predicate of predicates of events:

(52) a. *S(in): [xP:P (e:in (x)(e)]
b. *S(in) ve lockers: P: 9X[ locker(X)" Xj=5" [x:P (e:in (x)(€)](X)]]

The LF for the distributive construal looks as in (53):

(53) S
PP S
*S(in) oF - /S\
less than 30 lockers  pp S
/\S
42 adult magazines  “
/\
9e S
S tp
N
we VP
/\

Note that here, the PP scopes over the event quantier. It is dracted
from the main clause, and leaves a trace of typeeti (event modier). The
meaning of the PP, after undergoing the shift rule S, is not dfype heti,
however; rather, it is a predicate of things that are lookingor an event
modi er (it is to type heti what a generalized quanti er is to type e). The
denotations for the PP, S, and the whole sentence are givenlde:

(54) *S(in) less than 30 lockers:P: 9X [ locker(X)" Xj < 30" [x:P (e:in (xX)(e)](X)
t(Y: [xP (ein (X)(e)(Y)” locker(Y))]

(55) we found(e) 42 adult magazines
Pet:9Z[ AM (Z2)NjZj =42~ [ z: 9€ffound (e)(z)(we) ™ P(e)]]I(Z)]

(56) *S(in) less than 30 lockers9X [ locker(X)"jXj< 300
a. [x:[9Z[ AM (Z)N zZj = 42" z: 9€[found (€)(z)(we)” in (X)(e)(Z)]II(X )N

17



b. t(Y: [x9Z][ AM(Z2)"jzZj=42"] z:9¢found(e)(z)(we)"
in(x)(e)I(Z)I(Y) " locker(Y)]) = X

“there is a group of less than 30 lockers, (a) in each of themg ¥ound

42 adult magazines, and (b) those are the only lockers in whiei2

adult magazines were found'

This analysis preserves all the properties if the rst stabn subsection 3.1.
The preposed PP is downward entailing. There is no existeatiimpact, since
the predicates are simply pluralized, not cumulated. Findl, the preposed
phrase takes scope over the rest of the clause, in fact: takess its argument;
one consequence of that is that we get integrated intonation

4 No

As observed in section 2no-quanti ers do not ever occur in plain topicaliza-
tion structures, but always trigger inversion.

(57) a. Inno lockerdid we nd adult magazines.
b. *In no locker we found adult magazines.

The inversion examples work exactly like the case of every lockeror the
distributive construal of in less than 30 lockers What we should look into,
though, is if we couldn't, falsely, derive a cumulative meang with no-DPs
which wouldn't trigger inversion. All other things being eaial, (57b) should
get the interpretation in (58):

(58) :9 x[locker(x)"9E;Z[ AM (Z2)*  found(E)(Z)(we)™ in(x)(E)]]
"We found adult magazines, but not in a/one locker.'

As indicated by the paraphrase, this would be true if we founddult mag-
azines, but not in any lockers, or in more than one locker. Gldy not an
available reading for this sentence with or without inversin.

The reason this reading doesn't exists is likely to be reladeto the reason
why a sentence like (59) cannot mean that | talked, but not to@meone you
know.’

(59) | talked to no one you know.

’To be sure, the sentence izompatible with such a scenario, but doesn't require it; it
is not false, not on any reading, if | didn't talk to anyone at all.
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The absence of such a reading is standardly taken to indicatieat no- DPs
cannot scope underneat®e, the event quanti er. No similar restrictions are
observed with other DE quanti ers such adn less than.. ..

The cumulative versions ofin no locker... sentences, (58), would be of
that structure. | thus submit that whatever blocks the pertinent construal
of (59) also blocks a cumulative reading oh no locker, and hence forces
inversion.

5 after less than 30 experiments

Let us nally look at the examples involving temporal PPs. Asin the locker
examples, we start by observing two distinct readings for mepreposed ex-
amples:

(60) We found radioactive residue after less than 30 experamts.

a. sequential' reading: less than 30 experiments had beeone
ducted when radioactive residue was ( rst) found

b. proportional reading: out of all the experiments, less #n 30
resulted in radioactive residue

Again, preposing with and without inversion disambiguatebetween the two
readings:

(61) a. After less than 30 experimentswe found radioactive residue.
(sequential)
b. After less than 30 experimentglid we nd radioactive residue.
(proportional)

The analysis | 0 er proceeds just as within: QDP and P are kept together in
both structures. The inverted structure is the regular distibutive construal,

on which PP is a predicate of predicates of events, and DE. Tm®n-inverted
structure is a cumulative construal, on which PP is an intersctive modi er

of an event predicate. The novelty is that the cumulative redings ends up
being “sequential’, which is a consequence of the nature ohé.

5.1 The distributive reading

Let us start by looking at the distributive/proportional re ading:
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(62) a. after: xe: (x)< (e
b. S(after): xP:P (e: (xX)< (€)
c. *S(after): [xP:P (e: (x)< (o)
d. *S(after) less than 20 experiments:
P: 9X [ experiment(X)"j Xj< 200
) [ [xP (e (x)< (eNIX)*
(i) X=t[Y:[[xP:P (e: (X)< (@)]Y)" experiment(Y)]]

Let P be the property of nding radioactive residue, then we get th correct
meaning that the overall number of experiments that produak radioactive
residue is less than 30. Those less than 30 experiments maydisributed
in any way across the total number of experiments, i.e. the gt 25, the last
25, every third experiment, etc. etc.

5.2 The sequential reading

For the sequential reading, we start again by cumulating theslation denoted
by the P, and then combine that with the DP meaning:

(63) a.*after: [ xe: (X)< (€]
b. **after less than 30 experiments:
E: 9X|[ experiment(X) ") Xj< 30
) "~ xer (x)< (UE)X)"
(i) X=t[Y:[ xe (xX)< (Y)E)" experiment(Y)]]
“there is a group E of less than 20 experiments, each event
E took place after one of those experiments, each experiment
preceded one of the events, and no further experiments prded
any of these events'

Now again we take the property P of being an event of us ndingadioactive
residue, and intersect that with (63), followed by existenal closure. For the
whole sentencefter less than 30 experiments, we found radioactive resigu
we then get the following denotation:

(64) There is a group of less than 20 experiments, each event E took
place after one of those experiments, each experiment préed one of
the events, and no further experiments preceded any of theseents.
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At rst glance, this looks like a uselessly weak statement. nl short, it says
that radioactive residue was found at least once before expeent #30. It
may have been found any time before experiment #30, radioacity may
have been found after later experiments as well, as long ashds been found
at least once before experiment #30.

But if you think about it, this is exactly what this sentence atually says:
That there was a nding before experiment #30. (64) does sound "more
plural' than that, but of course the statement that there is agroup of such
events entails the simple version. (64) indeed is the seqtiahreading.

6 Summary

In this paper | set out to explore the conditions under which geposed phrases
trigger inversion. Pushing the hypothesis that all and onlyhose phrases that
can license NPIs trigger inversion, | was then forced to conup with a story
for all those cases in which an otherwise attestedly negatielement seemed
to fail to trigger inversion. This strategy revealed a numbieof straightforward
ambiguities that distinguished seemingly minimal pairs sth as thewith no
clothesand not even ten years ago cases

Extending this line of analysis to the case déss thanand its kin (at most,
not more than...) lead to the discovery of two distinct semantic construa of
these quanti ers, modifying and cumulative v. scope takingnd distributive.
The analysis | provided for these cases maintains the initiypothesis that
all negative phrases obligatorily trigger inversion, andhat, conversely, the
non-inverted cases are not DE. An account was given for thelsly, yet clear
meaning-di erences, the lack of DE, and the di erence in preodic patterning.
Finally, the impossibility of no-quanti ers in plain topicalization was traced
back to a more general restriction on the relative scope oféke and the event
guanti er.
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