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1 Amount relatives: a unified phenomenon?

In English, relative clauses were claimed to have another reading besides
the classical restrictive reading and the appositive reading. If they have this
reading, they are called amount relatives (Carlson 1977, aka degree relatives).
Basically, there seem to be two varieties of amount relatives: (i) those with
extent readings, and (ii) those with identifier readings. The debate in the
literature circles around the question how homogeneous the phenomenon of
amount relatives is.

Amount relatives with extent readings give rise to a comparison of mea-
sures, as exemplified in (1): an amount of champagne that was spilled at
the party is compared to an amount of champagne possible to drink. An
analysis that uses the tools of degree semantics seems appropriate for this
variety, at least intuitively, and the main question is how the comparative
meaning is derived compositionally. Notice, however, that (1) is ambiguous.
It has a restrictive reading in addition to the extent reading.

(1) We will never be able to drink the champagne that they spilled yes-
terday evening. (Heim 1987)

Amount relatives with identifier readings are similar in function and form
to restrictive relative clauses. Consider the example in (2): The books that
were taken and the books that were on the table are identified.
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(2) I took the books that there were on the table. (Carlson 1977)

A simple analysis of this construction in terms of a restrictive relative clause
construction is ruled out, however, because it would predict a definiteness
effect that does not occur. The argument goes as follows (Heim 1987, p. 86):
If the relative clause in (2) where restrictive, that would be a relative pronoun
that binds a covert variable in post-verbal position of there with the binding
option in I took the books thati there were ti on the table. Bound variables are
not possible in the post-verbal position of the existential there-be construc-
tion as witnessed by the unacceptable *Few peoplei admitted that there had
been themi at the party with an overt pronominal bound variable (a definite
expression). The phenomenon that a definite expression in a position causes
unacceptability is called a definiteness effect. Pronouns count as definite
expressions. Therefore, the construction in (2) should show a definiteness
effect, as well, because covert variables count as definite expressions, as well.
But this conclusion seems wrong (as argued by Carlson 1977, Heim 1987).
The question then is how the apparent restrictive meaning of the relative
clause comes about if not by classical restrictive relativization, i.e., why is
the definiteness effect neutralized?

At first sight, extent readings and identifier readings do not have much
in common, then.

There are, however, well known reasons to assume that amount relatives
are a (more or less) homogeneous phenomenon. The two varieties share iden-
tifying distributional properties (Carlson 1977): (a) They only occur if there
is a definite or universal determiner on the relativized head (= determiner
restriction), and (b) only if the relative pronoun is either null or that (=
complementizer restriction). In addition, (c) amount relatives do not allow
for stacking whereas classical relative clauses may be iterated. These com-
mon features of the construction seem to justify an at least partly unified
semantic analysis.

All the other of Carlson’s “common features” are controversial. In the re-
mainder of this section we discuss (d) the problem of missing extent readings
for there existentials (discovered by Grosu & Landman (1998) and McNally
(1997)), (e) the head noun restriction, and (f) the ban on extraposition.

The problem of missing extent readings: Carlson proposed a (unified)
analysis for both varieties of readings that admits that there existentials
may have an extent reading. A paraphrase in terms of a comparison of
measures seems not available for (2), however, as Grosu & Landman (1998)
objected. This sentence does not mean that the speaker took as many books
as there were on the table but not those on the table. McNally (2008, p. 136)
even rejects the idea to call relative clauses with there existentials “amount
relatives” (or degree relatives) since amounts (or degrees) do not play a role
in their interpretation and she argues for an analysis of the relative clause
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denoting a set of kinds. Grosu & Landman (1998) and McNally (2008) both
conclude on the basis of data like (2) that the phenomenon is not unified. We
think that it is still controversial that this conclusion is correct. The reason
is the follwoing: K. v. Fintel (1999) cites the sentence in (3) that arguably
is a there existential and gets an extent reading. Kinds of water do not play
a role in this construction. We come back to this phenomenon in Section 2.

(3) There isn’t the water in the sink that there was in the bathtub. (von
Fintel 1999, from Lisa Selkirk)

Moreover, we note that there are examples with an analogous type of con-
struction as the there existential in (2) that do allow somehow for an extent
reading according to our informants, as illustrated with the scenario in (4).
Observe that a heavy accent on ate makes the extent reading fully available:
The sentence means that the number of eggs that Ede already ate and the
number of eggs that there are on the table is the same.

(4) [Scenario: Ede is on a diet and he is only allowed to eat two eggs
per day among other things. One day he comes home from work
and complains that he is hungry. Caroline points to two eggs on the
kitchen table and suggests that Ede eats those. But Ede says:] I
already ate the eggs today that there are on the table.

An identifier reading is impossible in this scenario because absurd. If we
replaced the there existential with a relative clause without there the extent
reading is still available. But if we replaced the relative pronoun that by
which the extent reading seems lost. This shows that it is not the there
existential or a pragmatic effect that is able to trigger the extent reading but
the presence of the relative pronoun that (or its null variant). In addition
the verbal predicate seems to play a role. We will examine this observation
in Section 2 more closely.

If there existentials in relative clauses can have extent readings, we may
have a further argument in favor of a (more) unified analysis in the style of
Carlson and Heim. But we sitll have to explain why an extent reading is
impossible for (2).

The head noun restriction: Carlson argued that amount readings occur
if the relativized head is either a plural count noun or a mass noun (= head
noun restriction Carlson 1977). But there are differences with respect to the
variety of amount relative. The head noun restriction seems to hold for cases
with extent readings: (5-a) has no extent reading because the head noun is
singular. Relativizing into a there-existential with a singular as in (5-b) is
not so bad, however. This shows that identifier readings are possible with
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singulars and the head noun restriction is not valid for this variety.1

(5) a. We will never be able to eat the cookie that Peter ate yesterday
evening.

b. He ran to the desk and I lied back down on the bed, grabbing
the book there was on the bed ... (Google http://insane-4-1d.
tumblr.com/post/23948054839/romeo-x-romeo-ziall-part-4)

We therefore conclude that Carlson’s head noun restriction is false for the
relative clauses with there existentials and that identifier readings and extent
readings differ with respect to the head noun restriction.

The ban on extraposition: A number of reseachers argued that there
is a ban on extraposition for the relative clause if the extent reading is
available (Carlson 1977, Cinque 2009, Szczegielniak 2005, Sauerland 2000).
The phenomenon is exemplified in (6).

(6) a. Mary praised the headway last year that John made. (Sauerland
2000, p. 114)

b. It will take us all year to drink the champagne in France that he
spilled at the party. (Szczegielniak 2005, p. 71)

But von Fintel’s example in (3), above, gets an extent reading, the relative
clause is extraposed and the relative clause arguably is linked to the head
noun water. Furthermore, there are extent readings with non-existential
constructions that do show extraposition. Compare (7).

(7) Mary drank the champagne in two hours that John drank in a year.

We conclude that the facts on extraposition prove that the ban on extraposi-
tion is not absolute. Extraposition and amount readings are an independent
phenomenon.

The account promoted in this paper challenges the current standard ac-
count by Grosu & Landman (1998, 2014) that uses so-called structured de-
grees in order to predict in particular identifier readings: Structured degrees
allow to store information not only about measures that individuals have but
also about the individuals themselves. One problem with such an account is
that no other construction but amount relatives should make use of struc-
tured degrees. We refer the reader to K. v. Fintel (1999), McNally (2008)

1McNally (2008) added examples with overt only modifying the relativized head noun
to the discussion as in (i-a). She observes that only may modify constructions with there-
existentials but not those with extent readings. Herdan (2008) added examples with
superlatives as in (i-b).

(i) a. The only book there was on the table.
b. We climbed the highest mountain there is in Switzerland.
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for other points of criticism of Grosu and Landman (1998) and concentrate
on Grosu and Landman (2014).

At the heart of Grosu and Landman’s (2014) account there is a relative
clause typology. One criterion in that typology is the semantic type of the
relativized gap (gaps of the type of an individual e or gaps of other semantic
types like the type of predicates < e, t > or adjuncts). Roughly, Grosu and
Landman predict an extent reading if the relative clause contains an argu-
ment gap and an identifier reading if not (See Meier 2015, for details). Both
predictions of the gap theory seem not correct, however. First, example (3)
above shows that there are constructions with a predicative gap in Grosu
and Landman’s rendering (there existentials) that DO get extent readings.
We assume that there is no way to assume that negation turned a predicative
gap into an argument gap in a there-existential. Second, extent readings are
not possible for subject arguments of individual-level predicates. According
to our informants (8) only gets a restrictive reading. If Grosu and Landman
assume that we are free to interpret the sentence with an restrictive reading
and an extent reading if the relative clause gap is in an argument position,
they incorrectly predict an extent reading for (8).

(8) The people that know French wouldn’t ever know Manipuri.
#“Less people will ever know Manipuri than French”

We may attribute this effect to the topicality of the subject. Jäger (2001)
argues that subjects of individual level predicates are always topical. There
is no account of this subject—object asymmetry in the current literature.
Again we observe that the nature of the predicate is indicative for the avail-
ability of the extent reading.

In sum, Grosu and Landman’s (2014) account is too restrictive (with re-
spect to non-argument gaps in the relative clause) and not restrictive enough
(with respect to argument gaps) in predicting extent readings of amount rel-
atives.

The main issue of the present paper is to look a little closer at the data
and to explain the meaning and distribution of amount readings. The discus-
sion of the restrictions on amount readings shows that a unified treatment is
desirable to a certain extent. The readings pattern alike with respect to the
determiner restriction, the relative pronoun restriction and stacking. Extent
readings are more wide-spread than assumed by Grosu and Landmann or
McNally.

We are going to defend a (more or less) unified analysis for both kinds
of readings in terms of equatives. The proposal comes with two main in-
novations: First, the relative pronoun that (or the null pronoun) introduces
a quantificational operator for both kinds of readings. This move might be
surprising in view of the fact that in the literature the relative pronoun is ei-
ther void of meaning and akin to complementizers or serves as a abstracting
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operator. The idea comes closest to proposals that view the relative pronoun
as some sort of a demonstrative article. We will argue that the meaning of
the relative pronoun that (as a quantificational operator) is the same as that
of the demonstrative pronoun that (and similar to the equative operator in
comparative constructions).

Second, both kinds of readings involve movement of the relative clause
(being some sort of a quantifier). The trace of the relative clause may be
object of a shift operation. For extent readings, we follow the literature
and assume a shift operation that introduces measures (Carlson 1977, Heim
1987, Grosu & Landman 1998, 2014). Identifier readings are derived by
applying Partee’s “IDENT”. It maps the denotation of a trace of type e into
a property of being that denotation (Partee 1987). This shift does not involve
measurement. Furthermore, we assume that “IDENT” is associated with a
silent exhaustification operation (akin to overt only). The distribution of
the identifier readings is (partly) an effect of the interaction of the meaning
of the relative pronoun that and this exhaustification operation. In both
kinds of readings the gap in the relative clause is the result of Antecedent
Contained Deletion and may be resolved with linguistic material from the
matrix DP (or VP).

The paper is organized as follows: After a closer look at the data, we
introduce some basic assumptions on degree semantics and demonstrative
determiners used in this paper in Section 3. Building on these assumptions
we propose a denotation for the relative pronoun as a demonstrative. This is
the main point of the proposal brought forward in detail in Section 4. Further
ingredients are the definitions of shift operations involved in the interpreta-
tion of amount relatives, the definition of an exhaustification operation, and
our view on the interpretation of the definite article. In Section 5, these in-
gredients are combined to derive the basic data in a compositional manner.
In particular we want to know, why the definiteness effect in extent readings
of there-existentials is neutralized and how the comparative interpretations
come about. Section 7 is concerned with answers to the questions: (a) Why
is it possible to have idiomatic expressions apparently separated at surface
structure in amount relatives but not in classical relatives. And (b) what
is the difference between real equatives and amount relatives? The problem
is that whereas equatives allow for subdeletion, amount relatives do not as
observed by Grosu and Landmann.

Note that we exclude from the investigation examples with definite measure-
phrase headed degree relatives as in (9) (See Grosu 2009, Kotek 2013, for
English vs. Romanian). We try to understand the reinterpretation process
in English in cases where there is no linguistic expression signaling measure-
ment.

(9) The 9 kg that your bag weighs won’t prevent you from boarding the
plane.
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A terminological note is in order at last: We are using the notions “identi-
fier reading” (aka substance reading, identity-of-objects reading) and “extent
reading” (aka degree reading, identity-of-quantity reading) in this paper for
the readings of amount relatives. According to Heim (1987), these notions
go back to Dwight Bolinger and are independently motivated by readings of
overt such and what in exclamatives and questions.2

2 A closer look at the data

It must be said that is not really easy to collect data on amount relatives with
extent readings in English. It seems that there are wide dialectal variations
between native speakers of English. There are speakers that do not allow
for extent readings at all if there is no expression like a measure phrase
that forces this interpretation. These speakers seem to impose the same
restrictions on the interpretation of relative clause constructions as speakers
of German do on the German equivalents. Other speakers allow for any
variant of amount readings easily in any context. We suspect that it could
well be that the phenomenon is currently subject to language change and
chose to describe an interesting dialectal variant of English that sometimes
does allow for amount readings and sometimes does not. The data presented
here are based on the robust acceptability judgments of two speakers (one
from New York and one from Detroit). This paper must also be seen as
preparatory work for the investigation of the variablity of the phenomenon.
Identifier readings are relatively easy to verify on the other hand.

2.1 Veridicality effects

Extent readings are possible in relative clause constructions with existential
there in the main and in the subordinate clause if the construction is negated
or intensionalized. Grosu & Landman (1998, 2014) note that modal and
generics may contextually trigger extent readings and Sæbø (2013, p. 4) notes
that “negation may be conductive to extent readings”. Our informants are
rather reluctant to confirm an extent reading if the construction is veridical,
but they usually do not reject it after they gave it some thought. The
examples in (10) illustrate the point. (10-a) was already mentioned in the
last section, see (3). The intensional construction in (10-b) may count as an

2This is illustrated in (i) and (ii). But we leave open how amount readings and the
readings of overt such and what correlate.

(i) a. Hilda is such a scholar that all her work is impeccable. (extent reading)
b. Hilda is such a scholar as you were talking of just now. (identifier reading)

(ii) a. What scholars they are! (exclamative, extent reading)
b. What movies do you like? (interrogative, identifier reading)
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intensionalized there existential with an extent reading. (10-c) has an extent
reading in addition to a kind reading. Importantly, our informants confirm
that the extent reading is there and they confirm that it is not lost if we
drop obvious.

(10) a. There isn’t the water in the sink that there was in the bathtub.
(von Fintel 1999, from Lisa Selkirk)
“There isn’t as much water in the sink as there was in the bath-
tub.”

b. It’s a miracle that there are the survivors that there are. (Google,
March 2015) “It’s a miracle that there are as many survivors as
there actually are.”

c. There is the obvious banter that there is on every forum (Google,
Jan 2015) “Obviously, there is as much banter (here) as there is
on every forum.”

According to our informants, identifier readings seem definitively impossible
for the affirmative in (10-c) and the negative construction in (10-a). It is
well possible that the missing identifier reading for the negative construction
in (10-a) is an effect of blocking. If we replaced the definite article in the
negative construction by NPI any, the identifier reading becomes readily
available. The affirmative variant of (10-a) does not have an identifier reading
either. The intensional (10-b), however, seems to have an identifier reading
even for those informants that reject it in the other two cases. This fact is
surprising. We observe a definiteness effect only in the case of affirmation
or negation but not if the construction is intensionalized. For Grosu and
Landman, the sentences in (10) should all show a definiteness effect (in
either reading) because the authors argue that the definite article gets its
usual interpretation as an operator signaling maximality (i.e. definiteness),
contrary to the facts.

Note that the environments that allow for identifier readings in existential
there constructions as in (10) parallel the environments that license free
choice items like any as shown in (11). And it seems that intensionality
makes the extent readings more easily available. We will try an explanation
of the veridicality effects mentioned above that mirrors an explanation for
FCI licensing that uses exhaustification (Krifka 1995, Menéndez-Benito 2005,
Aloni 2007).

(11) a. There might be any (amount of) water in the sink.
b. #There is any (amount of) water in the sink.

2.2 The type of predicate plays a role

We observe, however, that intensionality is not a necessary condition for the
availability of extent readings (unlike FCI items). Consider the example in
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(12). Drink seems to be a transparent (non-intensional) predicate.3 Our
informants accept this sentence with an extent reading: a comparison of the
amounts of beer drunken by Mary or John. Time-span adverbials improve
the extent readings. These expressions may signal the telicity of the event
and determine the interpretation of the object as quantized.

(12) [Scenario: Milk drinking contest] John drank the milk in two hours
that Mary drank in a year.

Grosu and Landman predict this reading without problems because they
allow for extent readings for relative clauses with DP gaps in argument posi-
tion. There are restrictions on the extent reading dependent on the type of
predicate, however. We already encountered one restriction. Individual-level
predicates seem to exclude extent readings for their subjects. The example
in (12) contains an incremental predicate. Other predicates that may be
classified as incremental also show extent readings (See Krifka 1998, Beavers
2011, for classifications).4

Relative clauses in construction with (incremental) stative predicates as
in (13) have classical restrictive readings. But they may get an extent rein-
terpretation, as well. (13-a) may be used if we know that Mary and John
are ornithologists and compete in how many birds they spot. Analogous
scenarios may render an extent reading possible for (13-b/c). Krifka (1998)
discusses know as a incremental predicate. Kratzer (2004) discusses cases of
the predicate own that get a incremental interpretation.5

(13) a. Mary saw the birds in thirty minutes that John saw in a day.
b. Mary knew the answers John knew.
c. Mary owns the boats that John owns.

It is questionable whether locative prepositions may count as incremental
3It passes the substitutivity test that proves transparency: drinking (a glass of)

Riesling-Sylvaner is the same as drinking (a glass of) Müller-Thurgau (See T. E. Zim-
mermann 2001, for further explanation). Maybe we could argue that constructions with
verbs of consumption do not entail the existence of the object in its entirety (another test
for transparency) at least as soon as the consumption started. Bennett (1977) argued that
verbs of creation are intensional because they do not support this existence entailment for
the object Zucchi (See 1999, for discussion).

4A widespread view is to use properties of thematic roles, i.e. mereological relations
between the event argument of a predicate and the object argument, in order to determine
aspectual notions like “incremental theme” for example. In the spirit of Beavers we may
say that incremental predicates relate three items: an event, an argument that undergoes
a change and a path (or scale) that tracks that change. It seems to us that the incremental
theme may get an extent reading.

5Example (i-b) may be of a different kind altogether, however. Compare the discussion
on concealed questions: it is unclear to us what the connection between amount relatives
and concealed questions is. But it seems to be that relative clauses may license a concealed
question reading Nathan (2006).
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stative predicates. The preposition in relates the locations of two entities
and it is possible to construct a mapping from the parts of the in-location
of the container to the parts of the contained element. Consequently, (14)
may have an extent reading. We may measure how much of Mary or John is
in the water in measuring the amount of water. Nonetheless (14) also (and
preferably) has a restrictive reading. [Hier bin ich nicht gar nicht sicher, was
da zu sagen ist.]

(14) Mary was bathing in the water that John was bathing in. (a similar
example from Orin Percus, p.c.)

Some constructions seem to not allow for an extent reading, however: The
relative clauses in (15) only has a restrictive reading according to our infor-
mants. It is the same (kind of food) that Mary and John hated, the same
stars that they followed and the same bears that they shot at. There is no
measuring involved in the meaning. An extent reading seems impossible.
These predicates are cumulative but not incremental and a incremental rein-
terpretation seems not easily available.6 The predicates in that construction
are inherently atelic (not combining with a time-span adverbial like in an
hour). They describe events that do not affect the objects. The predicates
used in these examples do not (necessarily) express a change in property of
the object. (15-c), for example, implicates that the bears are missed during
the shooting. The atelic interpretation is independent on the quantization
of the nominal predicate.

(15) a. Mary hated the food that John hated.
b. Mary followed the stars that John followed.
c. Mary shot at the bears that John shot at.

Grosu & Landman (1998, p. 133) discuss the sentence in (16). It does not
show an extent reading. If we assume that the unavailablity of the extent
reading may be a telicity effect we make the correct predictions in this case.
The amount of champagne consumed is not fixed in this example. Dowty
(1979, p. 60) lists the environment spend an hour φ-ing together with for
an hour as a diagnostic for atelicity. (16) does not get an extent reading
not because it is not intensional or not negated but because the quantized
interpretation of the object would interfere with the meaning of the durative
context. Note that this sentence may leave it open whether all the champagne

6It is difficult to pin down the exact difference in meaning between predicates that
allow a reinterpretation as those predicates in (13) and those that do not as those in (15).
We may think of hating contests where that individual wins that hates more quantities of
food (in a given time) than anybody else, or shooting contests where there is one shot for
each bear, or movements where one follows one star after the other. Even in such settings
it seems impossible to construct a telic interpretation for theses predicates. Even if we are
able to think of subevents where objects and events are related one by one, the subevents
have no fixed boundaries and measurement seems not possible.
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is gone.

(16) Yesterday, John spent the whole day drinking the champagne that
they spilled at the party.

Another example of this kind was observed by Schmitt (1996, p. 187). (17)
has an atelic reading.7 Whether the atelic reading is possible with a definite
description or not seems to be dependent on the head noun restriction (only
plural count or mass head nouns) that is discussed in connection with amount
relatives. Dropping the relative clause makes the predicate incompatible
with the durative adverbial. We may assume that the available reading is
an identifier reading. This sentence neither has a restrictive reading nor an
extent reading in combination with a durative adverbial.

(17) Chomsky wrote the books that revolutionized the field for years.
(Schmitt ex. 3b)

Schmitt (1996) defends a head raising analysis for constructions as in (17)
and argues that they fall into one natural class with constructions relativizing
into there existentials. In Grosu and Landman’s account, it is impossible to
derive an identifier reading for a construction with an argument gap.

In order to explain the readings we have to consider (a) the veridicality
effect for identifier readings in there existentials, (b) the (a)telicty effect on
extent readings observed with (non-)incremental predicates.

3 Background

In order to capture the comparative meaning component of amount relatives
in the extent reading, it is mandatory to understand how comparison works
in general. We follow common practice and assume that (gradable) adjec-
tives denote relations between degrees and entities (individuals or events).8

This assumption presupposes (a) an ontology with degrees and (b) measure
functions that map entities to degrees. Height in the spatial domain is a well
understood concept of a measuring process. We assume, for example, that
HEIGHT maps any individual x to its height (on a scale associated with the
adjective). Scales may be conceived as orderings of individuals and degrees
as equivalence classes of individuals that share a ranking.9 The lexical en-

7The interesting reading is the one where the durative adverbial is part of the main
clause.

8In an intensional variant of the metalanguage this denotation would be dependent on
a world. This is so because one and the same individual may have a different measure in
different worlds. We confine ourselves to an extensional metalanguage and switch to an
intensional one only if necessary.

9The height of an individual is comparable to its width and length. In order to abstract
away from any such dimension, we may project the individuals to rods in one dimension
and compare the rods, not the individuals themselves. This projection mechanism is part
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try of the adjective high uses this measure function in the meta-language as
demonstrated in (18).

(18) ⟦high⟧ = λdd.λxe.HEIGHT(x) ≥ d

3.1 The Positive

The degree argument of a gradable adjective may be bound by a degree
operator. There are various sorts of such operators. von Stechow (n.d.)
proposes a universal quantifier in order to capture the meaning of the positive
operator. For this version of the positive operator it is assumed that the scale
that is associated with an adjective is divided into three parts: one area where
the adjective applies to the things ordered on that scale, one area where its
antonym applies and a neutral area Lc (in between the other areas) where
neither the adjective nor its antonym applies. This area is dependent on a
context c. The degrees that restrict the quantifier are the neutral degrees on
the contextually relevant scale. The operator is defined in (19).10

(19) ⟦POSc⟧ = λDdt.∀d[d ∈ Lc →D(d)]

With these assumptions, the sentence in (20) may be represented at the
level of LF as in (20-a) and gets the truth conditions in (20-b). The positive
operator moves at LF. The trace of the positive operator t1 is interpreted
as a variable and has the semantic type of degrees d. The LFs in this paper
conform to the style used in Heim & Kratzer (1998).

(20) The Empire State Building is high.
a. POSc λ1 [IP ESB is t1 high]
b. ⟦(20-a)⟧g = 1 iff

∀d[d ∈ Lg(c) → HEIGHT(ESB) ≥ d]

3.2 The Equative

Analogously, we may assume that the equative gets a quantificational de-
notation with universal force that relates degree predicates. Equative and
positive operator differ minimally, however. Whereas the restriction of the
quantifier is contextually supplied in the case of the positive operator as
demonstrated in the last section, the restriction is supplied by the overt
as-phrase, the standard of comparison, in the case of the equative operator.

(21) ⟦as . . . (as)⟧ = λD∗dt.λDdt.∀d[D
∗(d)→D(d)]

of the function of the measure function HEIGHT as well.
10See also Heim (2006, p. 43) and especially Beck (2011) for a more detailed explanation

for this method of interpretation of the positive form.
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The sentence in (22) may be represented as in (22-a). We assume that the
equative morpheme as . . . as combines first with the as-phrase.11 Then it
combines with the denotation of the main clause. The representation in
(22-a) gets the truth conditions in (22-b) under these assumptions.12

(22) The Empire State Building is as high as the Woolworth Building.
a. as [λ2 [IP WWB is t2 high]] λ1 [IP ESB is t1 high]
b. ⟦(22-a)⟧ = 1 iff

∀d[HEIGHT(WWB) ≥ d→ HEIGHT(ESB) ≥ d]

3.3 Attributive Much and many

The attributive adjective many involves cardinality as a measure function
and may have a more complex meaning combining with the noun denotation
they attribute meaning (Cresti 1995, Hackl 2001, 2009). The definition of
these adjectives as nominal modifiers is not mandatory. Me may, as well,
capture the operations as two-place predicates and combine them with other
predicates by intersection. Whereas many applies to countable nouns, much
is used with nouns denoting stuff. We may assume that much supplies some
measure function suitable for stuff like volume, for example, andmany checks
the cardinality of a set of individuals.

(23) a. ⟦many⟧ = λdd.λPet.λxe.P (x) & CARD(x) ≥ d
b. ⟦much⟧ = λdd.λPet.λxe.P (x) & µ(x) ≥ d

The sentence in (24) may be represented as in (24-a). Again we assume that
the embedded clause combines with the equative morpheme and moves to
the left periphery of the construction (type-driven quantifier raising). The
elided DP t-much champagne is reconstructed at the level of LF and bound
at the levele of a hidden wh-element. (24-a) gets the truth conditions in
(24-b) where SPL abbreviates spilled, DRNK abbreviates drank and CH
abbreviates champagne. See (25) for the definition of the incorparation op-
erator INC.

(24) John drank as much champagne as (what) Mary spilled at the party.
a. as [λ2 [IP Mary spilled INC t2 much champagne]] λ1 [IP we

drank INC t1 much champagne]
11The as-phrase is a wh-clause where the wh-element is translated as a binder of a

variable of the type of degrees that is part of linguistic material that is reconstructed by
ellipsis resolution.

12There is a tendency to make the quantification “perfect”. We may claim that the
equative does not only convey that if some degree holds of the subordinate phrase it must
hold of the matrix but also that all and only the degrees that hold for the subordinate
also hold for the matrix. We assume that this is a pragmatic inference (analogous to what
was argued for in case of conditional perfection, see K. v. Fintel 2000) and we leave this
issue for further research.
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b. ⟦(24-a)⟧ = 1 iff
∀d[∃x∃e[µ(x) ≥ d & CH(x) & SPL(e)(M)(x)]→
∃y∃e[µ(y) ≥ d & CH(y) & DRNK(e)(J)(y)]]

INC is an incorporation operation and combines a transitive predicate and
a property as defined in (25).

(25) ⟦INC⟧ = λQ.λP.λx.∃y[P (y) & Q(x)(y)]

We assume the following entries for drink, spill, Mary and John. In order to
represent eventive readings, we conform to a Davidsonian solution for their
representation.

(26) a. ⟦drank⟧ = λy.λx.λe.DRNK(e)(x)(y)
b. ⟦spilled⟧ = λy.λx.λe.SPL(e)(x)(y)
c. ⟦Mary⟧ = λR.λe.R(M)(e)
d. ⟦John⟧ = λR.λe.R(J)(e)

3.4 Demonstrative that

For the demonstrative pronoun that, we propose that it introduces a universal
quantifier just like the equative developed in Section 3.2 above. The meaning
of the pronoun is given in (27). We assume that this expression is “type
ambiguous”, however.13

(27) [[that]]= λD∗.λD.∀d[D∗(d)→D(d)],
for D and D∗ both of type (et) or both of type (dt).

Consider the contribution of demonstrative that in simple sentences as in
(28). In (28-a), that may be used in order to introduce a amount. The
amount of beer in the fridge of Margeret is compared to the amount of milk
in the fridge of the speaker.14 In (28-b), that is used in order to introduce
an individual that is determined by a gesture of pointing.

(28) a. [Muriel, pointing to the beer in the fridge of Margaret:]
There is that much milk in my fridge.

b. [Ornithologist, pointing to a bird in a cage:]
That parrot is sick.

Consider (28-b) first: the basic idea here is that the referent (an individual)
may be found among the things satisfying the description of the demonstra-
tive. This description may be a property of individuals. In addition, we

13that may relate degree predicates or individual predicates. How these types of de-
notations are related and which type is more basic is an open question. For this paper,
we assume that the set of degrees and the set of individuals are seperate (independent)
semantic denotation domains.

14Sometimes a one-handed or a two-handed gesture is sufficient to indicate that amount.
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narrow down the possible referent by introducing a gesture of pointing.
The Logical Form of the sentence in (28-b) is given in (29). Syntactically,

that is a determiner of a noun phrase. The pointing gesture introduces a
contextually given referent g(i), with g a variable assignment. This element
is type shifted to a function that characterizes the singleton that the speaker
pointed at so that the pointing gesture may restrict the denotation of the
noun. Pointing and noun denotation combine by intersection.

(29) ∀x x = g i & parrot x → sick x

λQ.∀x x = g i & parrot x → Q x : ett

that

λP.λQ.∀x P x → Q x
NP

λx.x = g i :et

g i

parrot:et

VP

is sick:et

We conjecture that the singular introduces a uniqueness condition on the
restriction of the universal quantifier. With this assumption, the demonstra-
tive that is equivalent to Russell’s definition of the definite article (modulo
pointing).15,16

For (28-a), we propose the derivation to be similar: the Logical Form
with interpretations of the sentence in (28-a) is given in (30). We assume
that that originates as an argument of much. It is not interpretable in this
position due to type reasons. The restriction of that may be a degree vari-
able alone that is shifted to a function that characterizes the set containing
that degree. The description for this degree–––it has to be the amount of
Margerets beer–––obviously must be dropped in degree constructions. The
pivot, the DP, and the coda, the PP, of the there existential are composed
by intersection and the result is existentially closed.17 It is possible to have
definites in the position of the pivot of a there existential. This fact is well-
known since the work of B. J. Birner & Ward (1994), Ward & B. Birner
(1995). This point needs further research, however.

15Elbourne (2005, p. 154) discusses this kind of solution. He argues for a Fregean
interpretation of the definite expression, though, and favors a different compositional
derivation. Furthermore, he relates the type-shift (an instance of Partee’s ident) of the
individual-type variable introduced by pointing to Fox’s trace conversion.

16These considerations are independent on the indefinite use of the demonstrative this
(Ionin 2006).

17Existential closure is defined as in (i).

(i) ⟦∃⟧ = λP.∃x[P (x)]
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(30) ∀d g i = d → ∃x milk x & µ x ≥ d & imf x

λD.∀d g i d → D d : dtt

that

λD*.λD.∀d D* d → D d
λd.g i = d:dt

g i :d

λd.∃x milk x & µ x ≥ d & imf x

λ1 ∃x milk x & µ x ≥ d
1

& imf x

there
∃

λx.milk x & µ x ≥ d
1

& imf x

DP
λx.milk x & µ x ≥ d

1

AP

d
1

much
λd.λx.µ x ≥ d

milk:et

imf :et

in my fridge

Put in a set theoretical setting, that expresses a part whole-relation between
degrees in (30) and between (sum) individuals in (29). This view is not
new. In familiarity theories, relational meanings are a meaning component
of pronouns, definite descriptions, demonstratives or a definiteness marker.
The anaphoric link of a definite noun phrase to its antecedent in the pre-
vious discourse is established by an identity relation between the discourse
referent(s) of the definite noun phrase and the referent of its antecedent. We
assume that different kinds of definites differ with respect to the quality of
the relation and with respect to the restrictions imposed on the referent that
the definite is linked to (Comorovski 1995).

The reasoning here suggests that the equative in comparative construc-
tions and demonstratives in noun phrase semantics may be seen as interre-
lated. It is this connection that we are going to exploit in order to back
the assumption that identifier readings and extent readings of amount rela-
tives are somehow “the same thing”. While that compares degrees in (30) it
compares individuals in (29).

4 The Proposal

In this section, we discuss (a) the denotation of the relative pronoun that, (b)
shift operations, (c) an exhaustifier, (d) the meaning of the definite deter-
miner and (e) syntactic issues. These ingredients will interact when deriving
the meaning and distribution of amount relative readings. We propose that
the relative pronoun is a demonstrative pronoun. The degree readings are
a consequence of a shift operation from things to their measures on the rel-
ativized noun, following the literature. Identifier readings also use a shift
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operation but one that is semantically innocent like Partee’s ident. The dis-
tribution of the identifier readings follows form an interaction of the meaning
of the relative pronoun and an exhaustifier that is linked to the shift operator
ident. Since the relative clause is a generalized quantifer and may move at
the level of LF, we may use the mechanisms of antecedent-contained deletion
in order to resolve gapped material in the relative clause. We restrict our
consideration of determiner heading the relativized noun phrase to definite
determiners and argue that the definite determiner gets a weak, predicative
interpretation. And we conjecture that only those determiners are licit in
amount relatives that have such a weak interpretation.

4.1 The relative (demonstrative) pronoun

For the relative pronoun, we propose that that or the phonetically null variant
∅ introduces a universal quantifier just like the equative or the demonstrative
element developed in Section 3. The meaning of the relative pronoun is given
in (31). We assume that it is defined for individual predicates and for degree
predicates.

(31) [[that]]= λD∗.λD.∀d[D∗(d)→D(d)],
for D and D∗ of type (et) or (dt).

That is neither a binder nor a complementizer with just grammatical func-
tion but a morpheme with the same meaning as the demonstrative. This
explains that there is a restriction on the choice of the relative pronoun [=
complementizer restriction]. Without that or its null variant the amount
reading does not arise. In our account, these items have a meaning. They
introduce a relation that is mandatory for the explanation of the construc-
tion as a whole. Wh-pronouns are not allowed in English amount relatives.
(32-a) is not grammatical with an overt wh-pronoun instead of that or ∅.
The definiteness is not neutralized without that. (32-b) is reported to only
have a pure restrictive reading. The extent reading is not possible.18

(32) a. The men *who/that there were in the plane are safe now.
b. I took with me the/every book(s) which I could fit in my bag.

4.2 SHIFT operations

Extent readings for relative clause constructions involve a comparison of
measures. We follow the literature in assuming that a shift from entities
to measures applies. The shift is silent and may be phonetically realized

18But Heim (1987) reports examples from Ken Safir that allow for the wh-variant of
the relative pronoun. Consensus is that such examples are dialectal variants. And there
is more recent research on the dialectal variation that shows that demonstrative elements
and wh-elements alternate cyclically in signaling relativization Poletto & Sanfelici (2015).

17



by a phrase like the amount of or the number of : a partitive or a pseudo-
partitive with amount or number as the head noun of the construction. We
distinguish a silent variant MC of many that is only defined in combination
with countable nouns (33-a), and MS — a silent variant of much — that is
only defined in combination with non–countable nouns (33-b).

(33) Extent shift:
a. ⟦MC⟧ = λdd.λPet.λxe.P (x) & CARD(x) ≥ d
b. ⟦MS⟧ = λdd.λPet.λxe.P (x) & µ(x) ≥ d

Identifier readings do not involve comparisons of measure. For identifier
readings we assume a shift operation, as defined in (34) (Partee 1987), akin
to Partee’s ident.19

(34) IDENT shift:
⟦IDENT⟧ = λye.λPet.λxe.P (x) & x = y

We would like to propose that the shift operators act as the hosts for the
relative clause. For extent readings, the relative clause then has the same
function as a comparative clause in comparison constructions. All shift oper-
ators are designed as modifiers of a predicate. In extent readings the relative
clause supplies the degree argument and in identifier readings an individual
argument.

It is difficult to argue for one or the other syntactic solution of adjoining
the shift operators. We assume that shift operators that lead to extent
readings sit in the specifier position of the definite description, as in (35).
The relative clause is an argument to the shift operators MS/MC or IDENT
and occupies the position that supplies a measure or an individual.

(35) [DP [ that clause MS/MC/IDENT] [ the NP ]]

There are two reasons for this assumption that come from extent readings.
If an overt factor phrase like twice is added it precedes the definite deter-

miner, as in (36). Only the extent reading is available, as already mentioned
by Sæbø (2013). We assume that factor phrases are interpreted in the same
way in amount relatives as in regular equatives (See von Stechow 1984, for
a version of interpretation).

(36) We will never be able to drink twice the champagne that they spilled
yesterday evening.

In addition, we already observed that the availability of an extent reading
depends on the type of predicate that the relativized head combines with.
Only if the predicate is incremental with respect to the relativized argument,

19The difference between Partee’s identifier shift and ours is only that ours defines a
modifier and not a predicate.
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the extent shift is possible. This means that the shifting operator imposes
restriction on the semantics of the verbal predicate and this is only possible if
the operator is external to the noun phrase. We will come back to this issue
in Section 6.3. The extent shift operations have properties of adverbs.20

4.3 Exhaustification

In addition, we assume that a covert exhaustifier “exh” is part of the seman-
tics of amount relatives with identifier readings that has a meaning akin to
only and the superlative operator respectively (See Herdan 2008, for a simi-
lar idea). We propose that this operator heads the that clause as illustrated
in (37) but exhaustifies the main clause as will be demonstrated in Section
5.

(37) [DP [[ exh that clause] IDENT] [ the NP ]]

The distribution of the readings of amount relatives will be derived as an
effect of the interaction of this exhaustifier and the universal quantifier in
analogy to the distribution of free choice items (Menéndez-Benito 2005, Aloni
2007).

Exhaustification has pragmatic and semantic uses. Exhaustification ef-
fects have been observed in pragmatic reasoning. An answer to a question
may be more exhaustive than another answer because it is more informative.
And scalar implicatures may be an effect of an exhaustification operation.
But there are also morphological expressions that trigger so-called exhaustive
listing interpretation. Cleft-constructions, for example, range as paradigm
examples to demonstrate exhaustiveness. When told that it was champagne
that Mary drank we understand that Mary drank champagne and nothing
else. It is used in comparatives and superlatives (sometimes in the guise of
a maximality operator) and in the interpretation of indeterminate pronouns
like FCI any. Grosu and Landman already argued that maximality is at
work in amount relatives and it plays a central role in Butler (2001)’s ac-
count of amount relatives. Therefore, it is not new to assume an operation of
exhaustification. There are several versions of exhaustification around in the
literature. We use one following Butler (2001) and Zeevat (n.d.) that does
not assume uniqueness or existence (See also Aloni 2007, and the literature
cited there).

Exhaustification may be defined as in (38). This operator takes an indi-
vidual x of type e and a predicate P of type < s,< e, t >> where e is the type
of individuals. It returns the proposition that is true of the most informative
element with respect to the property expressed by P .21

20This kind of problem of compositionality is well known in the literature on pluractional
adjectives like occasional or individual and all (Brisson 1998, M. Zimmermann 2003,
Nakanishi 2007).

21Note that this definition requires the prediate to be intensional. All definitions intro-
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(38) ⟦exh⟧ = λx.λP.λw.P (w)(x) & ¬∃x′[P (w)(x′) & ∀w∗[P (w∗)(x′)→
P (w∗)(x)]]

In more recent accounts as in Chierchia, Fox & Spector (2012), Fox & Spector
(2015), exhaustification is a sentential operator that relates sets of proposi-
tions (alternatives) and a proposition. The alternatives are built on the basis
of extra information on orderings of types of expressions (Horn scales). The
aim there is to describe the rules for inserting covert exhaustifiers in order
to predict scalar implicatures. It is possible to adjust our rule to this more
modern version of exhaustifiers by assuming that the variable x is focussed
at the level of LF (See Menéndez-Benito 2005, Romero 2013, for that choice).
We leave the exploration of this view for further research.22

4.4 Determiners

Amount readings of relative clauses are headed only by a small set of deter-
miners including the definite article the, those, any, every and all the (Carlson
1977, = Determiner restriction). All of these determiners are discussed in
the literature as being ambiguous.23 We will restrict our considerations in
this paper to plural definite descriptions that are sometimes assumed to be
ambiguous as well (Krifka 1996).

With respect to the definite article, the ambiguity may be illustrated with
the sentences in (39). In the universal reading, (39-a) means that Mary ate
all (relevant) sandwiches. But there is also an existential reading: (39-a) may
be continued with until she was full and if so Mary may have left over some
sandwiches for others. The phenomenon is mentioned in Jackendoff (1996,
307,fn) and with respect to amount relatives in Schmitt (1996, Chapter 4).
The universal reading entails the existential one. The negative variant (39-b)
may mean that Mary ate none of the sandwiches (the existential reading).
But the sentence is also true if Mary started but didn’t finish eating (univer-
sal reading). If negated, the entailment relations between the readings are
reversed. The existential reading implies the universal reading.

(39) a. Mary ate the sandwiches.
b. Mary didn’t eat the sandwiches.

duced so far therefore have to be intensions, as well. We switch to intensions if we need
them and drop the world parameter if we don’t.

22In fact we were trying to come up with a solution for the interpretation of these
constructions where exhaustification applies at the sentential level and where the relative
clause restricts a propositional universal quantifier (in the style of Kratzer & Shimoyama
(2002) but we did not succeed.

23Any has a free choice reading and an NPI-reading, every sometimes gets a collective
reading and is associated with an existential interpretation (Matthewson 2001). All some-
times triggers maximality readings and sometimes doesn’t (Brisson 1998). Demonstratives
may have an indefinite (existential) besides its definite (universal) nature (Ionin 2006).
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Plural definite descriptions are investigated in-depth in affirmative and nega-
tive contexts (See Malamud 2012, for an overview). The literature discusses
several views on their meaning: (a) that the definite article signals maxi-
mality24 (Link 1983, Landman 1986) or (b) non-maximality25 (Szabo 2000,
Ludlow & Segal 2006, Schwarzschild 1996, Landman 1996, Malamud 2012)
or (c) that it is semantically ambiguous26 (Krifka 1992, 1996). It is beyond
the main point of the present paper to evaluate the proposals against amount
relatives (See Malamud 2012, for an evaluation against other phenomena).
But we may state that amount relatives corroborate the view that definites
may have a non-maximal (weak) semantics. The version we use in the inter-
pretation of the definite article in amount relatives is compatible with the
proposals (b) and (c) where the non-maximal reading is semantically repre-
sented. To simplify matters, we use the ambiguity approach by Krifka (1992,
1996).

Evidence for this move comes form existential constructions: Amount
relatives headed by a definite description are possible with existential there
without showing a definiteness effect as already illustrated with the water-in-
the-sink example (3) above. Moreover, they may come with relational have
as illustrated in (40) (if negated).

(40) He doesn’t have the charm that his father has.

Therefore, they fall into a natural class with other constructions that moti-
vated an non-maximal (indefinite, predicative, weak) interpretation for the
definite article: relative superlatives (Szabolcsi 1986, Heim 1994) and adjec-
tival only as in the only good talk (Coppock & Beaver 2015, Sharvit 2015).

In the formalization of plural definite descriptions, we use a plural on-
tology with plural individuals and singular individuals. Plural individuals
may be formed by joining two individuals (“a ⊕ b”). There is a part-whole
relationship “≤” on the domain of individuals and a fusion operation σ that
picks out the supremum (the least upper bound) of a set of plural individuals
(Link 1983, 1991).

The universal reading comes about if the definite article combines with
the description to characterize the singleton equal to the fusion σ of all
elements that satisfy the description and that satisfies the description as
well (41). This version is akin to Link’s proposal with a maximality operator
(but different in semantic type). The existential reading comes about if the
definite article combines with the description to give a function that is true of
subsets of the fusion (42). In this reading the definite expression is partitive
in nature.

24and cases of non-maximal interpretation are derived by other mechanisms: domain
restriction for example or pragmatic reasoning

25and cases of maximal interpretation are derived by other mechanisms: covers, for
example or utility-based reasoning

26and the preference for one or the other reading is derived by pragmatic reasoning
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(41) ⟦theU⟧ = λP.λy.y = σ(P) & P(y)

(42) ⟦theE⟧ = λP.λy.y ≤ σ(P) & P(y)

The universal (strong) version (theU ) is quantized (Krifka 1992, p. 49) and
the existential (weak) version (theE) leads to cumulative predicates (Krifka
1996). These denotations do not capture the semantic contribution of the
definite article central to familiarity theories. But anaphoricity may be in-
tegrated easily by substituting the fusion of all elements satisfying the de-
scription by some contextually dependent variable (see Section 6.4 for this
issue).27

The existential force of definite descriptions may have different sources.
The existential quantification can be triggered by the existential there-construction
or from an operation of existential closure in the processes of the derivation
that existentially binds the function variable as defined in (25) above (See
Coppock & Beaver 2015, Sharvit 2015, for further arguments that definites
do not have an existence presupposition).

With the definition in (25) for INC we may derive the truth conditions
for the weak meaning of (39-a) represented in (43). S denotes sandwiches
and M denotes Mary.28

(43) a. [IP Mary [V P [V ate ] INC theE sandwiches]]
b. ⟦(43-a)⟧ = 1 iff

∃e.∃y[y ≤ σ(S) & S(y) & ATE(e)(M)(y)]

Note that we may derive the maximal reading of the definite article by com-
bining exhaustification and the non-maximal (weak) reading. We will not
be concerned with this topic here how maximal and non-maximal reading of
definite descriptions interrelate by exhaustification because that topic is too
substantial. But we may conjecture that the operator “exh” maybe a (some-
times optional) discontinuous part of the definite determiner. The definite
determiner is compatible with the presence of the exhaustification operator.

4.5 Syntax: Antecedent-Contained Deletion

The syntax underlying our proposal is an elaboration of the ideas of the
Carlson-Heim-vonFintel proposal. For the extent reading, we basically fol-
low their proposal and assume a comparative analysis. The that-clause orig-
inates in the argument position of a silent shift operator akin to a gradable

27Note that even the strong version of the definite article may combine with there-
existentials: Somebody may state that all birds can fly. And this may be rejected by This
is not true. There are the penguins. This use has the flavor of a kind reading.

28We assume the following entries for eat and Mary.

(i) a. ⟦ate⟧ = λy.λx.λe.ATE(e)(x)(y)
b. ⟦Mary⟧ = λR.λe.R(M)(e)

22



adjective. In (44-a), the matrix noun modified by the weak definite article
theE champagne is shifted by MS, for example.

If that is a quantificational operator like the equative operator, it seems
reasonable to propose an interpretation mechanism that involves movement
of the relative clause in order to establish a configuration for the resolution
of the elided part as proposed for equatives.29

Departing from von Fintel, we propose that the relative clause moves
to the left periphery of the sentence leaving a trace as in (44-b) in order to
resolve the gap e within the relative clause.30 The theory proposed is a scope
theory. Some relative clauses are moving.

The gap is an instance of Antecedent Contained Deletion and may be
resolved with the remnant DP of the matrix as in (44-c) or by a copy of
the matrix VP or IP (see below). In addition, we assume that it is not the
relative pronoun that that binds the degree trace in the resolved DP but an
additional wh-element or λ-operator. This syntax is also in accordance with
attributive comparative ellipsis accounts, see Kennedy & Merchant (2000).

(44) a. we will never be able to drink [[that they spilled e yesterday
evening] MS] the champagne]

b. [that they spilled e yesterday evening] λ1 we will never be able
to drink [DP [t1 MS] the champagne]

c. [that wh2 they spilled [DP [t2 MS] the champagne] λ1 yester-
day evening] we will never be able to drink [DP [t1 MS] the
champagne]

The relative pronoun is contentful by its own as argued for in Section 4.1
above. The shift operator in the resolved DP within the relative clause then
relates to wh,-element analogous to how how relates to many or much in the
overt question words how many and how much.

Note that a parallelism requirement seems to be at work if a shift oper-
ation applies (See Fox 2002, p. 64, for such a constraint on VP ellipsis).

29There are several possibilities for the resolution of the elided part. We follow Kennedy
(1997) in assuming a QR account for ACD resolution in order to keep things simple. Fox’s
account of ACD rests on three assumptions: (a) some version of copy theory of movement
for quantifiers and wh-elements is correct, i.e., movement does not leave a trace but a
copy of the moved element in the source position (Chomsky 1995). (b) Relative clauses
are attached by late merger after the movement of the quantifier and (c) an operation of
Trace Conversion that changes the copy into a definite description containing a variable
that may be bound by the quantifier.

30Note that we are going to interpret part of the relative clause as a generalized quantifier
and it is usually assumed that generalized quantifiers move to the left in LF-theories.
Movement to the right periphery is fine, as well. Or we may also use a grammatical rule
in order to interpret the relative clause as a quantifier in-situ. Movement to the right
would have the advantage of deriving the surface structure as Gereon Müller (p.c.) noted.
But the movement obeys restrictions that where observed for LF-movement and not for
earlier types of movement that derive the phonetically realized surface.
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(45) An elided XP must be identical to an antecedent XP at the level of
LF.

For identifier readings, the shift operation IDENT my be used in order to
integrate the relative clause into the nominal construction. The overall archi-
tecture is completely analogous to amount relatives with extent readings and
to constructions with sentential equatives. The only difference is that the in-
troduction of the exhaustification operation together with the identifier shift.
We may think of an syncategorematic rule that links up exhaustification and
the identifier shift.

(46) a. I took the books that there were on the table.
b. [ exh [that wh2 there were [DP [t2 IDENT] the books]]λ1 on the

table] I took [DP [t1 IDENT] the books]

The overall LF architecture is analogous to comparative constructions (Heim
2006). Whereas in comparatives the degree predicates are overt, in amount
relatives they are silent.

Evidence for this kind of analysis are (i) that amount relative movement
obeys island constraints and (ii) that scope ambiguities are expected. The
latter may be shown by the ambiguity of the sentence in (47), an example
similar to one from Carlson (1977) with VP-ellipsis. This sentence has two
extent readings as paraphrased in (47-a/b) that differ with respect to the
kind of VP-ellipsis.

(47) Marv imagined to put the books into the bag that he could.
a. “Marv imagined to put as many books as he could put into the

bag”
b. “Marv imagined to put as many books as he could imagine to

put into the bag”

If we exchange the embedding intensional predicate into one a construction
that does not allow for movement one reading is lost.

(48) Marv didn’t know whether to put the books into the bag that he
could.
a. “Marv didn’t know whether to put as many books as he could

put into the bag”
b. #“Marv didn’t know whether to put as many books as he could

know whether to put into the bag”

5 A first application

With these assumptions in place and the background on degree semantics,
we may derive a great deal of the readings. The analysis of identifier readings
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and extent readings is uniform up to the distribution of the shift operations
and the exhaustifier. It should not be controversial to treat that as some
kind of a demonstrative and not like a relative pronoun or complementizer.
It has the same form. The introduction of the exhaustification operator is
motivated by the fact that the distribution of amount readings has a simi-
lar pattern like the distribution of FCI. We are familiar with accounts that
explain the licensing of these items with the presence or absence of an exhaus-
tifier. Other accounts of linguistic items like the superlative morpheme and
only use movement analyses in order to account for ambiguities. We follow
them in that respect (although our ambiguities are of a different kind). In the
following, we are first concerned with existential sentences and the deriva-
tion of identifier readings and extent readings in this type of construction.
The aim is to derive the veridicality effects. In a second step, we consider
other linguistic environments: the (a)telicity effet and the topicality effect
observed in the introduction.

5.1 Existential sentences

5.1.1 Identifier readings

In order to derive the non-veridicality requirement for amount relatives
with the identifier readings compositionally, let us consider the unacceptable
veridical sentence (49). In our account this is an effect of the interaction of
the universal quantification introduced by the relative pronoun that and the
exhaustifier. It is not possible to make (49) true. (49) has the representation
in (49-a) and the truth conditions in (49-b), neglecting tense, however. The
traces are of the type of (sum) individuals in this case, i.e. semantic type e.

The truth conditions are satisfied, if for every portion of water that was
in the bathtub there is that portion at present in the sink and nothing
more than that portion. If already two portions (probably of the size of an
H2O atom) were in the bathtub the truth conditions cannot be satisfied.
Then it is impossible to make true all instances that make the quantification
true because they are mutually inconsistent. The calculation of the truth-
conditions is rather complex.31

(49) There is the water in the sink that there was in the bathtub.
a. [thatλ2 [IP2 there is t2 IDENT the water in the bathtub]]

λ3 [exh t3] λ1 [IP1 there is t1 IDENT the water in the sink]
b. ⟦(49-a)⟧ is true in w iff

∀x[x ≤ σ(W(w)) & W(w)(x) & ITB(x)→
x ≤ σ(W(w)) & W(w)(x) & ITS(x) &

31We need an intensional formal language in order to express informativity in the form
of an entailment relation as part of the denotation of the exhaustifier. We use a type-2
language with world variables. Instead of a wh-expression we introduce the a λ-binder in
the LF directly. Compare the respective comparative constructions in Section 3.2.
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¬∃y[y ≤ σ(W(w)) & W(w)(y) & ITS(y) &
∀w∗[y ≤ σ(W(w∗)) & W(w∗)(x) & ITS(x)→
x ≤ σ(W(w∗)) & W(w∗)(x) & ITS(w∗)(x)]]

The derivation of the denotation of IP1 is represented in (50). We treat the
water as a constituent and give it a weak interpretation. The denotation
of water is abbreviated with W . This element combines with the trace of
the relative clause moved at LF for ellipsis resolution. The trace may not
be combined directly with the definite description but after the application
of the shift operation IDENT to the trace functional application is possible.
IDENT is defined in (34) above. The pivot of the existential there con-
struction and the one-place predicate in the sink abbreviated with ITS may
combine by intersection as in the derivation for example (12) above. The
result may be closed by an existential operator introduced by there. The
sequence therefore characterizes those portions of water that are in the sink.

(50) ⟦λ1 there is t1 IDENT the water in the sink⟧g

= λx.⟦there is t1 IDENT the water in the sink⟧g[t1/x]

= λx.⟦∃⟧g(⟦t1 IDENT the water in the sink⟧g[t1/x])
= λx.⟦∃⟧g((⟦t1 IDENT the water⟧g[t1/x])(⟦in the sink⟧g))
= λx.⟦∃⟧g(((⟦t1 IDENT⟧g[t1/x])(⟦the water⟧g))(⟦in the sink⟧g))
= λx.⟦∃⟧g([λP.λy.P (y) & y = x](⟦the water⟧g)(⟦in the sink⟧g))
= λx.⟦∃⟧g([λy.⟦the water⟧g(y) & y = x](⟦in the sink⟧g))
= λx.⟦∃⟧g(λy.y ≤ σ(W(w)) & W(w)(y) & y = x)(⟦in the sink⟧g))
= λx.⟦∃⟧g(λy.y ≤ σ(W(w)) & W(w)(y) & y = x)(λx.ITS(w)(x)))
= λx.∃y[y ≤ σ(W(w)) & W(w)(y) & y = x & ITS(w)(y)]
= λx.x ≤ σ(W(w)) & W(w)(x) & ITS(w)(x)

An analogous procedure derives a one-place predicate for the denotation of
IP2 as represented in (51). ITB abbreviates the predicate in the bathtub.
This sequence characterizes those portions of water that were in the bathtub
(neglecting tense).

(51) ⟦λ2 there was x2 IDENT the water in the bathtub⟧g

= λx.x ≤ σ(W(w)) & W(w)(x) & ITB(w)(x)

The denotation of IP2 combines with the denotation of that introduced in
Section 4.1 to a universal quantifier as represented in (52).

(52) ⟦that λ2 there was x2 IDENT the water in the bathtub⟧g

= λQ.∀x[x ≤ σ(W(w)) & W(w)(x) & ITB(w)(x)] & Q(x)]

The that clause cannot combine with the exhaustifier exh by functional appli-
cation directly. We assume that the that clause moves at LF as represented
in (49-a). The exhaustifier exhaustifies on the portions of water in the sink,
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the denotation of the main clause.

(53) ⟦λ3[exh t3] λ1[IP1 there is t1 IDENT the water in the sink]⟧g

= λx.¬∃y[y > x & σ(W(w)) & W(w)(y) & ITS(y) &
∀w∗[y ≤ σ(W(w∗)) & W(w∗)(x) & ITS(x)→
x ≤ σ(W(w∗)) & W(w∗)(x) & ITS(w∗)(x)]]

The denotation of this sequence may be applied to IP2 as derived in (51)
with the result in (49-b). If we negate this sentence the reading gets trivial.
Actually this is what our informants report. They cannot figure out what
the negated form should mean if it is not an extent reading that is intended.

If we modalize the existential construction, the inconsistency disappears,
however. In an intensional context we may move the relative clause accross
the modal in (54) as represented in (55).

(54) There might be the water in the sink that there was in the bathtub.

(55) [that λ2 [IP2 there was t2 IDENT the water in the bathtub]] λ3
MIGHT [exh t3] λ1 [IP1 there t1 IDENT the water in the sink]

If the relative clause (a universal quantifier) gets wide scope with respect to
the modal the sentence is true if for all portions of water that were in the
bathtub it is possible that they are in the sink at present. This consistent
reading has the truth conditions in (56).

(56) ⟦(56)⟧ is true in w′ iff
∀x[x ≤ σ(W (w′)) & W (w′)(x) & ITB(w′)(x)→
∃w[ACC(w′)(w) & x ≤ σ(W (w)) & W (w)(x) & ITS(w)(x) &
¬∃y[y ≤ σ(W (w)) & W (w)(y) & ITS(y) &
∀w∗[y ≤ σ(W (w∗)) & W (w∗)(x) & ITS(w)(x)→
x ≤ σ(W (w∗)) & W (w∗)(x) & ITS(w∗)(x)]]

5.1.2 Extent readings

The extent readings for the three sentences in (10) discussed above are de-
rived analogously. We predict however that extent readings of affirmative
existentials and the negated and intensionalized constructions are accept-
able. We assume that the only difference between the constructions is the
type of shift and that the extent shift is not accompanied with an exhaus-
tivity requirement.

Let us start with the semantic analysis of the affirmative sentence in (57)
and look at the extent reading. Water is a mass noun. Therefore, the MS
(for stuff) shift applies defined in (33). We may assume that the type of the
trace is of the semantic type of degrees (sets of individuals that share a scalar
property). The sentence should mean that for all amounts that are part of
the water in the bathtub, it is true that they are equal to the maximum
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of water that is in the sink. If there are more than two portions of water
in the bathtub this sentence is necessarily false. The reading is calculated
analogously to the identifier reading in (49).32

(57) There is the water in the sink that there was in the bathtub.
a. LF: [that λ2 [IP2 there is t2 MS the water in the bathtub]] λ1

[IP1 there is t1 MS the water in the sink]
b. ⟦(57-a)⟧ is true in w iff

∀d[∃x[µ(w)(x) ≥ d& x ≤ σ(W (w)) &W (w)(x) & ITB(w)(x)]
→ ∃x[µ(w)(x) ≥ d& x ≤ σ(W (w)) &W (w)(x) & ITS(w)(x)]]

The intensional variant of the extent reading is derived along the same lines
as the identifier reading. This reading is represented as in (58-a). It states
that for every amount of water that there is in the bathtub it is possible that
there is as much in the sink (58-b).

(58) There might be the water in the sink that there was in the bathtub.
a. LF: [that λ2 [IP2 there was t2 MS the water in the bathtub]] λ3

MIGHT [t3] λ1 [IP1 there might t1 MS the water in the sink]
b. ⟦(58-a)⟧ is true in w iff

∀d[∃x[µ(w)(x) ≥ d& x ≤ σ(W (w′)) &W (w′)(x) & ITB(w′)(x)]→
∃w[ACC(w′)(w) &
∃x[µ(w)(x) ≥ d & x ≤ σ(W (w)) & W (w)(x) & ITS(w)(x)]]]

In the negative variant, our sentence preferably means that there is less water
in the sink than what there was in the bathtub according to our informants.
This meaning may be derived as shown in (59).

(59) There isn’t the water in the sink that there was in the bathtub.
a. LF: not [that λ2 [IP2 there was t2 MS the water in the bathtub]]

λ1 [IP1 there is t1 MS the water in the sink]
b. ⟦(59-a)⟧ is true in w iff

¬∀d[∃x[µ(w)(x) ≥ d & x ≤ σ(W (w)) & W (w)(x) & ITB(x)]
→ ∃x[µ(w)(x) ≥ d & x ≤ σ(W (w)) & W (w)(x) & ITS(x)]]

32Note that some of our informants actually hesitate getting that reading. Possibly this
variation of judgment is due to some kind of a garden path effect. The usual interpretation
of the definite the water as a universal strong definite would produce a definiteness effect,
vic. #there is the water. If an informant rejects the extent reading, she probably does not
get the weak interpretation of definites in affirmative sentences. This means that the weak
definite article maybe about to develop into an NPI/FCI item parallel to the Partitive on
nominal expressions in other languages like Finnish (Kiparsky 1998, Levinson 2006).
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6 Refinements

With the method at hand we may derive extent readings for all constructions,
whatever. But there are three kinds of restrictions to this observation: the
type of predicate plays a role: (a) incremental, (b) individual-level which
triggers topicality, and (c) pragmatics. We start with the latter.

6.1 Shifting Preferences

First of all, examples as in (2) repeated in (60-a) were reported not to have
extent readings. We may explain this by assuming that (a) there is a prefer-
ence for the identifier reading (i.e. the identifier shift) because it is conceptu-
ally more simple (involving the identity relation and no orderings but those
introduced by pluralities) and (b) that the extent reading is only available
if the identifier shift fails to give a reasonable interpretation and/or if the
context heavily supports the extent reading. The latter is exemplified by the
example in (4) repeated in (60-b).

(60) a. I took the books that there were on the table.
b. I already ate the eggs that there are on the table.

In both examples the shifting process is triggered by the there-existential
because not shifting the definite would amount to a definiteness effect. Since
the identifier shift in (60-b) would amount to an absurd reading, the extent
shift rescues the interpretability. We predict that in reading experiments it
takes significantly longer to get an extent reading.

6.2 Distribution

The identifier reading of (60-a) is derived as in (61). Note that this con-
struction is veridical and that we have to avoid that there is a veridicality
effect deriving an inconsistent meaning (as we did for there-existentials in
the main clause). We may achieve this by introducing existential quantifica-
tion over events in the main clause. Whenever the predicate is eventive we
may just look at the events described (being part of a bigger, contextually
given event) and distribute the books over the parts of that bigger event. B
represents the denotation of books, OTT represents the denotation of on the
table and TOOK represents the denotation of I took.

(61) a. [that λ2 [IP2 there were t2 IDENT the books on the table]]
λ3 exh t3 λ1 [IP1 I took t1 IDENT the books]

b. ⟦(61-a)⟧ is true in w iff
∀x[x ≤ σ(B(w)) & B(w)(x) & OTT(w)(x)→
∃e[e ≤ g(e′) & x ≤ σ(B(w)) & B(w)(x) & TOOK(w)(I, x, e) &
¬∃y[y ≤ σ(B(w)) & B(w)(y) & TOOK(w)(I, y, e) &
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∀w∗[y ≤ σ(B(w∗)) & B(w∗)(y) & TOOK(w)(I, y, e)→
x ≤ σ(B(w∗)) & B(w∗)(x) & TOOK(w)(I, x, e)]]

In this reading, there may be a one-to-one correspondence of books and
events of books taken because the only reading that is consistent is one where
the books are taken individually. If we preferred to model a reading were all
the books are taken at once or if there are other partitions of books are salient
in the discourse, we may add covers to our analysis (Schwarzschild 1996,
Brisson 1998). Then, it is possible to quantify over contextually supplied,
mutually exclusive subpluralities of books without deriving an inconsistent
reading.33

The veridicality effects observed with the existential constructions in Sec-
tion 5.1.1 may even be traced back in the end to a contextually triggered
effect because we cannot come up with a suitable “fitting” cover. The contri-
bution of that (as a universal quantifier restricted by a contextual parameter
supplying covers) is akin to the distribution operator in the semantics of
plural. The contextual factor observed with demonstratives parallels covers
in this case.

A marginal case of this type of construction is one where there is only
one item in the restriction as witnessed by the example in (1) repeated here
in (62).

(62) I grabbed the book that there was on the table.

The analysis shows to be compatible with the view that at least for identi-
fier readings the head noun restriction does not hold as soon as events are
involved in the interpretation. The head noun restriction shold hold for ex-
tent readings, however. They involve comparison and it has been motivated
independently that comparisons of measures should not be trivial (Sharvit
2015).

6.3 Extent shift reconsidered

With incremental predicates we may get extent readings if the ordinary clas-
sical reading is contradictory (if “magical milk resurrection” is excluded) as
already mentioned in Section 1. The readings are even more easily available
if units of measurements (like swallows) support it according to our infor-
mants, as illustrated in (63). The adverbial helps to prime the hearer to
cut out portions of substance from the extension of the definite description
and to relate them to the events described. When processing this sentence
in the extent reading, the hearer has to figure out an equivalence class that
subsumes the quantities of milk drunken by Mary and John, respectively.

33There is unfortunately no space to explicate this idea in this paper in all its techni-
calities.
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(63) Mary drank the milk in two swallows that John drank in three.

So far, we defined the extent shift as a nominal modifier that introduces some
measurement on the entity denoted by the noun. Just shifting the meaning
of the nominal seems not suffcient, however. As we have observed already,
there is a connection between the acceptability of extent readings and the
type of predicate. An inherently atelic predicate like follow seems not to
allow for an extent reading. (64) may have a kind reading, in addition to
the classical restrictive reading but no extent reading. It is not possible that
(64) expresses that Mary followed as many stars as John.

(64) Mary followed the stars that John followed.

Informally, we may pin down the difference between (63) and (64) by pointing
out that in (63) it is possible to relate parts of the objects consumed to the
event of consumption whereas it is conceptually not possible to give the
activity of following something a structure that associates with the structure
of the plurality in object position. The path of the movement is independent
on the “structure” of the stars.

Note again that it is not stativity that is decisive for the extent reading.
The predicate see is stative, but it may be possible to locate the objects seen
in (non-overlapping) temporal intervals. Compare (65).

(65) Mary saw the birds that John saw.

Constructions with locative prepositions allow for extent readings because
they map stuff (or objects) to space in an one-to-one manner.

(66) There is the water in the sink that there was in the bathtub.

The hypothesis is that an extent reading is only possible if the relativized
object has structure and if it is possible to structure some aspect of the
denotation of the verbal predicate in accordance with the structure of the
relativized object. Formally, we may assume that the verbal predicate ex-
presses a function that has the property of a relational homomorphism. Ho-
momorphisms define equivalence classes and those may be represented by a
numerical structure.

The extent shift operation, therefore, behaves in some sense more like an
adverb than like a nominal modifier in imposing restrictions on the denota-
tion of the verbal predicate. Semantically, the shift operation seems to scope
out of the DP containing the relativized head. The shift operation has essen-
tially two functions. It introduces the measure function (as defined above)
and it introduces the condition that some aspect of the verbal predicate may
be partitioned into non-overlapping elements that map to non-overlapping
entities of the kind described by the DP. We will propose a refinement for
the extent shifts introduced above that treats the shift operation as some
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kind of modifier of the determiner (in the spirit of Krifka 1990).
In what follows we present a case study: We concentrate on eventive in-

cremental constructions and leave other predicates like see or know for future
research. In order to account for the extent reading we use the definition in
(67) of the shift.

The extent shift depends on the relation OEMR definied by Krifka
(1990) and allows for counting/measuring events on the basis of the measure
of individuals and was introduced in order to capture so-called event-related
readings (See also Doetjes & Honcoop 1997, M. Zimmermann 2003, C. Ebert
& Hinterwimmer 2010).34,35 The operation relates a measure, a nominal
predicate P a verbal predicate R and an event e. It has the semantic type
of a (nominal) quantifier in this system.

(67) Extent shift (final)
⟦EXTENT⟧(n)(P)(R)(e) = OEMR(R)(e)(λx.P (x) & µ(x) = n)

OEMR abbreviates Object-induced Event Measure Relation. It takes a
verbal predicate R (a relation between objects and events) and specifies a
measure relation between an event and a quantized predicate. OEMR may
be defined as follows (Krifka 1990, p. 505):

(68) The Object-induced Event Measure Relation
Let Σ be a part structure of some sort and α an event relation. Then
OEMR(α) is defined as the smallest relation φ between an event
and a quantized predicate of the part structure Σ such that (for any
event e and quantized predicates β,β′)
a. (Standardization)

¬ITER(e,α)→ [φ(e)(β)↔ ∃x[β(x) & α(e)(x)]]
b. (Generalization)

¬e ○Σ e
′ & φ(e, β) & φ(e′, β′)→ φ(e⊕Σ e

′, β +Σ β
′)

This definition rests on the ingredients of algebraic theories for the inter-
pretation of pluralities and aspectual properties of event descriptions (See
Krifka 1990, 490f, for the definitions). ⊕Σ represents the sum operation, and
○Σ the overlap relation. It presupposes that quantized predicates may be

34The definition differs from Krifka’s only in that nouns are not interpreted as measure
functions directly. Part of the quantized predicate is a silent many or much. Interpreting
simple sentences, this difference is immaterial, but we may predict extent readings of all
constructions with relativized plurals or mass nouns if we assumed nouns to be measure
functions. But this prediction is false as just shown. The difference is built into the
operator EXTENT that depends on Krifka’s OEMR

35Our shift operation, then, has a similar function as Kratzer’s feature [telic] Kratzer
(2000) and it shares insights of Nakanishi’s proposal of measure functions as modifiers of
verbal predicates. Nakanishi predicts quantifier floating that is dependent on the semantics
of the verbal and the nominal predicate in Japanese in a similar manner (Nakanishi 2007).
We will postpone investigation of these parallels, the bigger picture, to future research.
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added by adding quantized predicates with the operation“+Σ” as defined in
(69) (Barker 1999, for criticism of the account).

(69) Additivity
If µ is an extensive measure function from entities from Σ to numer-
als, then (for any predicate P and numerals n,m):
[λx.P (x) & µ(x) ≥ n] +Σ [λx.P (x) & µ(x) ≥m]

= [λx.P (x) & µ(x) ≥ n +m]

A predicate that characterizes a set of five glasses of milk (MI) and a pred-
icate that characterizes a set of two glasses of milk may be added to a set
of seven glasses of milk as illustrated in (70) assuming that µ measures the
milk in glasses.

(70) [λx.MI(x) & µ(x) ≥ 5] +Σ [λx.MI(x) & µ(x) ≥ 2]
= [λx.MI(x) & µ(x) ≥ 7]

Moreover the definition makes sure that events that contain a single entity or
a certain quantity of stuff are only counted once. The events are not allowed
to overlap. Iteration is a relation between an event and a verbal predicate
as defined in (71). The set relation ≤ is restricted to the part structure of
events E. An event is iterative with respect to a verbal predicate, if one and
the same entity makes the predicate true with respect to two different parts
of the event (Krifka 1990, p. 499).

(71) Iterativity of event relations
ITER(R)(e)↔
∃x, e′, e′′[e′ ≤E e & e′′ ≤E e & e′ /= e′′ & R(e′)(x) & R(e′′)(x)]

The sentence Mary drank the milk that John drank is represented as in (72)
after movement of the relative clause to the left periphery and after resolving
the elided part.

(72) [that λ2 John drank [DP [t2 EXTENT] the milk]
λ1 Mary drank [DP [t1 EXTENT] the milk]

Let us consider the semantic analysis of the matrix, the second line of (72),
in a first step. The extent shift basically introduces a kind of existential
quantifier in this system that triggers quantifier raising. The EXTENT
operator applies to the denotation of the trace t1 of the relative clause. This
step introduces the operator OEMR. The result combines with the noun
phrase the milk. The remaining steps of the derivation are canonical. drink
is translated as a two-place relation DRNK that relates some stuff and an
event. The event variable is closed off existentially.

(73) ⟦λ1 [t1 EXTENT the milk] λ3 Mary drank t3⟧
g
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= λn.⟦[t1 EXTENT the milk] λ3 Mary drank t3⟧
g[t1/n]

= λn.⟦t1 EXTENT the milk⟧g[t1/n] (⟦λ3 Mary drank t3⟧
g)

= λn.⟦t1 EXTENT the milk⟧g[t1/n] (λy.λe.DRNK(MARY, y, e))
= λn.[λR.λe.OEMR(R)(e)(λx.x ≤ σ(MI) & MI(x) & µ(x) = n]

(λy.λe∗.DRNK(MARY, y, e∗))
= λn.λe.OEMR(λy.λe∗.DRNK(MARY, y, e∗))(e)

(λx.x ≤ σ(MI) & MI(x) & µ(x) ≥ n]
= λn.∃e.OEMR(λy.λe∗.DRNK(MARY, y, e∗))(e)

(λx.x ≤ σ(MI) & MI(x) & µ(x) ≥ n] [= ∆1]

The last line characterizes a set of degrees [= ∆1]. Assume that Mary drank
two glasses of milk. There are two drinking events e1, e2 that may be summed
up to a plural event: e1 ⊕ e2. Since the subevents are not assumed to be
iterative, we may directly apply Standardization as defined in (67). Stan-
dardization has the same effect as existential closure of the object variable.
The value for n is 2 if we choose the maximal event as an instance for the
existential quantifier as in (74). If we chose either event that is part of the
plural event e1 ⊕ e2 the value for d were 1.

(74) OEMR(λy.λe∗.DRNK(MARY, y, e∗))(e)
(λx.x ≤ σ(MI) & MI(x) & µ(x) = n)

= ∃y[DRNK(Mary, y, e) & y ≤ σ(MI) & MI(y) & µ(y) ≥ n]

The relative clause of the LF in (72) may be analyzed analogously up to the
interpretation of that. The result is represented in (75). It again characterizes
a set of degrees [= ∆2].

(75) λn.∃e.OEMR(λy.λe∗.DRNK(JOHN, y, e∗))(e)
(λx.x ≤ σ(MI) & MI(x) & µ(x) ≥ n] [= ∆2]

The matrix (∆1) and the root (∆2) of the relative clause may now combine
with the demonstrative that defined in (27) as demonstrated in (76).

(76) ⟦(72)⟧ = ⟦that⟧g(∆2)(∆1)
= λD∗.λD.∀d[D ∗ (d)→D(d)](∆2)(∆1)
= ∀d[∃e.OEMR(λy.λe∗.DRNK(JOHN, y, e∗))(e)

(λx.x ≤ σ(MI) & MI(x) & µ(x) ≥ d]→
∃e.OEMR(λy.λe∗.DRNK(MARY, y, e∗))(e)
(λx.x ≤ σ(MI) & MI(x) & µ(x) ≥ d]]

The first condition (standardization) in the definition of OEMR in (68)
says that we may measure events in terms of the measurement provided by
a (nominal) quantized predicate if the event is non-iterative with respect to
the event relation. Predicates of consumption are inherently non-interative
(every sip of milk may be only drunken once) and we may derive a measure
for the drinking events directly from the measure of liquid that disappeared.
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This condition then derives the so-called object-related reading of the con-
struction — the only one available with predicates of consumption. We
predict that whenever it is possible to apply the first condition to verbal
predicate, the extent readings for relative clauses are possible.

Events are iterative with respect to predicates like follow, on the other
hand, and it is not possible to partition such an event into smaller (non-
overlapping) events that apply to parts of the stars only. For a predicate like
follow the measure relation OEMR is not defined. Therefore, the approach,
explains why no extent reading is available for (15-b), repeated in (77), for
example.

(77) Mary followed the stars that John followed.

Furthermore, we predict that non-incremental predicates do not have extent
readings. The sentence in (78) cannot mean that at least as many people
ate two apples than ate three apples. This prediction is met.

(78) The people that ate two apples ate three apples.

In order to derive stative constructions with predicates like know or own the
definition in (68) has to be generalized from event relations to relations in
general. I leave the accurate elaboration of this point to future research. The
issue is also relevant in order to explain some cases of partitivity, we believe,
in languages that show partitive case like Finnish or Russian.

The second condition or the definition of OEMR only comes into play if
event-related readings emerge. Relativized subjects may show extent read-
ings if it is possible to partition the events described by the verbal predicate
and the subject plurality and then relate the respective parts in a manner
that they do not overlap. Consider (79) (Example after Krifka 1990). The
event of passing may be split into non-overlapping subevents and each of
those subevents relates to non-overlapping parts of the objects such that all
objects are covered. We are free to compare the numbers of events of pass-
ings or the number of actual ships that passed. Extent readings therefore
may be event-related. In addition there is a restrictive reading. Note that
(79) is not information about the ships. This definite is not topical. The
information is about the lock. If we replaced the definite article of the lock
by an indefinite one the extent reading is lost, making the ships the topic.

(79) The ships that passed through the lock this year passed through the
lock last year.

6.4 Topicality

In many cases, prototypical stage-level predicates allow for extent readings
for a relativized subject only if negated (in addition to the restricitve mean-
ings). This is illustrated in (80).
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(80) a. The students that called me will never call you.
b. The firemen that are available in LA aren’t available in New

York.

We may observe a monotonicity effect. As soon as we drop the negation
the extent readings disappear. This is illustrated in (81). The anaphoric
interpretation of the definite description seems mandatory in this case and
the relative clauses get a restrictive meaning.

(81) a. The students that called me will also call you.
b. The firemen that are available in LA are available in Irvine.

Prototypical individual-level predicates do never allow for extent readings.
Example (8) in Section 1 is of this kind and the examples in (82) only have
a generic interpretation. The relative clauses are restrictive.

(82) a. The students that appreciate hard problems are intelligent.
b. The boxes that contain cookies contain jewelery.

Even if we negate the sentences as in (83), the extent reading does not
pop up. (83-a) does not mean that less students could be intelligent than
appreciate hard problems. Similar reasoning applies to (83-b).

(83) a. The students that appreciate hard problems couldn’t ever be
intelligent.

b. The boxes that contain cookies couldn’t ever contain jewelery.

Jäger (2001) relates the stage-level vs. individual-level distinction and the
effect that an indefinite may get a weak interpretation to topicality and
the stative-eventive distinction between predicates. And we would like to
elaborate on this explanation in the this paper.

The hypothesis is that whenever a subject is topical it is not possible to
have an extent reading. Subjects of individual-level predicates are always
topical according to Jäger and they do not show an extent reading. Subjects
of stage-level predicates may be topical or not. Negation or intensionality
may help to read the definite expression as non-topical (if they occur in the
scope of that operator) and if so an extent reading for the relative clause
becomes possible. But in a veridical construction the subject may usually
serve as a topic if definite and animate.36 A non-topical reading is rather

36Beaver, Francez & Levinson (2005) discuss several hierarchies relating to definiteness,
animacy and topicality/presuppositionality in order to predict subjecthood: definite sub-
jects are preferred over indefinite ones, animate subjects are preferred over inanimate ones,
and topical/presuppositional subjects are preferred over non-topical ones. Beaver et al.
(2005) propose the Subject property hypothesis: “NPs that exhibit properties associated
with subjecthood are attracted to constructions involving a canonical subject, whereas
those that do not display such properties are attracted to constructions that do not in-
volve canonical subjects.” So if we decide on a DP to show up as a subject it better has
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difficult to get and the extent shift seems ruled out as a consequence. Why
should this be so? We propose (again following Jäger in spirit) that the
definite article is interpreted differently if the definite description is topical.

A few words on the notion of topic are in order here. The basic as-
sumption is that all atomic sentences are required to have a topic (Discourse
Linking Principle Jäger 2001, p. 119).37 That means in the sense of Jäger
that they must be linked to previous context in some sense. Topics usually
are discourse overt anaphoric expressions, they are given. In addition, how-
ever, implicit material like the event argument or a beneficiary argument (in
the case of available, e.g.) may serve as a topic if the predicate has such an
argument and if no other explicit expression may serve as a topic.

We follow Jäger (2001) in the assumtions how the topic-comment struc-
ture affects the interpretation of sentences. Whereas in stage-level predicates
and other eventive predicates the event variable may provide the topic, the
subject phrase must provide the topic in constructions with individual-level
predicates. Jäger found that the existential (weak) interpretation for in-
definites in subject position is only possible if they are not topics. With
individual-level predicates, they get a strong interpretation. That subject
phrases are topical in construction with individual-level predicates is a con-
sequence of the meaning of the predicate and the discourse linking principle.

We follow Jäger in generalizing this observation to definites. Definites
may be ambiguous between a topical and non-topical interpretation. So
far, we assumed an ambiguity for the definite article (see (42) and (41)
above). In both variants the definite description is of the type of a property
of individuals (like indefinites). If this property is part of the comment
(as in the examples considered so far) the individual variable is closed off
by existential closure in the course of the derivation. If this property is
part of the topic in addition a presupposition is triggered. We assume with
the literature that topicality has the effect of partitioning the meaning of
the definite description in a presuppositional part and a part relevant for
semantic interpretation. We propose the definitions for anaphoric definites
in (84) and (85) (Roberts 2003). The definitions are familiar from familiarity
theories of definiteness. The strong version is akin to Heim (1982)’s proposal
in the dynamic setting. Definites may be indexed if used anaphorically. The
weak definite article amounts to a version of the partitive definite (Enç 1991,
Comorovski 1995, Jäger 2001).

(84) ⟦the iUT ⟧
g(P) is defined if ∃x′[x′ = g(i) & P(x’)].

If defined, ⟦the iUT ⟧
g(P) = λx[P (x)]

(85) ⟦the iET ⟧
g(P) is defined if

∃x′[P (x′) & x′ ≤ g(i) & ∀y[P (y) & y ≤ g(i)→ x′ = y]].

canonical subject properties.
37(see also Krifka et al. 1995, Krifka 2004, Cohen & Erteschik-Shir 2002, on bare plurals).
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If defined, ⟦the iET ⟧
g(P) = λx[P (x)]

The usages of the definite article defined in (85) and (84) is witnessed by
the sentence in (86). The definite expression the girls is either interpreted
anaphorically to the indefinite several children. In this case the strong ar-
ticle applies or it is the weak and refers only to part of the set of children
introduced by the indefinite.38

(86) Several children entered the room. I knew the girls.
a. strong article: “all of the children are girls”
b. weak article: “some of the children are girls”

I we applied this definition to the sentence in (80-a) we derived the meaning
in (87-a) with the presupposition that there is a fixed group students that
we are going to talk about. The cardinality of this group is equal of course.
This is trivial and the extent shift does not add any content. So it remains
unclear why actually applying the extent shift in the first place. It would be
useless.

(87) [MAX d ∶ d-many students called me] ⊆ [MAX d ∶ d-many students
called you]

We may conejcture that there is a restriction for metonymic shifts. Namely
that they really alter the meaning or that they provide a repair mechanism
that makes it possible to interpret a sentence that is not interpretable without
the shift. Note that topicality does not affect the identity shift as witnessed
by the example in (88). Be good is an individual level predicate and triggers
a generic (intensional) meaning of the kind of identifier readings. This is
possible if the definite is topical because the many good women in the world
are identified with the many good women that are good by nature. The
identifier shift rescues the interpretation of the there existential and is not
vacuous (See Bhatt 2002, 51, for mor examples of this kind). Interestingly,
the Google search only produces such examples with quantificational degree
words like many or few and none without. We have no idea why this should
be so.

(88) The many good women there are in the world are merely so by
nature. (In: The Critical Review, The letters of Mrs. Elisabeth
Montague, Oxford, 1810, found through Google)

This discussion also throughs new light on what we called shifting preferences
above in Section 6.1. The identifier shift is possible with topical definites and
non-topical ones and has a wider distribution.

38Note that there are languages that mark the difference in interpretation grammatically.
There are several languages that have a reduced and a full variant of the definite article.
The full variant represents the strong version (K. Ebert 1971, Schwarz 2009).
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Whether an amount reading is possible or not then depends on three fac-
tors, so far: (a) the interpretation of the relative pronoun that as a demon-
strative or a complementizer, (b) the interpretation of the definite article
as topical or not and (c) the availablility of a shift-operator like EXTENT
that is only applicable if the definite article is not interpreted anaphorically.
We look at the interpretation of negation and the monotonicity effects more
closely in the next section.

6.5 Eventive Negation

So far we looked at constructions with subjects of stage-level predicates that
get an extent reading if negated. It seems, moreover, that negation may
trigger extent readings even if the verbal predicate is not incremental in
combination with plurals and mass nouns. Without negation, a predicate
like push is not incremental, only cumulative. In the affirmative variant in
(89-a), the relative clause gets a restrictive reading because it is not easy
to think of subevents of pushing that relate to single carts of the set of
all carts.39 This explains why we do not get an extent reading in these
cases. In negative environments the extent reading seems licensed, however,
irrespective of the properties of the predicate (89-b). Negation seems to
introduce the structure that is necessary to license the extent reading.

(89) a. Mary pushed the carts around that Peter pushed.
(only restricitve)

b. Mary didn’t push the carts that Peter pushed.
(restrictive and amount)

Why should this be so? We assume that this pattern is the result of the
interaction of a scope effect and a topicality effect. If the relativized expres-
sion may end up in the scope of the negation, an extent reading is possible
and if not then not. Following the literature, we may assume that negation
marks the VP boundary and that definites that are interpreted VP-internally
may get an existential interpretation. VP-external definites are presuppo-
sitional/topical in the sense defined above. In addition, we conjecture that
the definite article in the weak interpretation is preferred in negative enviro-
ments and maybe developing into a negative polarity item because it leads
to a stronger meaning of the complete sentence.

6.5.1 Negated simple sentences

We follow Krifka (1989, p. 102) in treating negation as a predicate modi-
fier disregarding temporal restrictions as in (90). However, we depart from

39We think of pushing events in circles that target different carts. The data is subtil,
however.
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Krifka’s account in that, compositionally, negation and the auxiliary are
interpreted seperatly.40

(90) ⟦not⟧= λP.λe.Max(e) & ¬P (e)

(91) ⟦did⟧ = λe∗.λP.λx.∃e[e ≤ e∗ & P (e)(x)]

Consider the negative sentence and representation in (92). We start out
analyzing the verbal predicate drink as a three place relation DRNK. The
determiner in the champagne may be strong or weak, as in (41) and (42), re-
spectively. The strong interpretation of the definite determiner would result
in a weaker interpretation that is entailed by the one derived in (92) un-
less the definite is anaphoric to some other expression in previous discourse
(Krifka 1996, Malamud 2012). Therefore, we choose to calculate the stronger
version, i.e., the variant that is pragmatically relevant. CH represents the
mass noun champagne. The object and the verbal predicate combine with
the help of INC as defined in (25). The auxiliary in (91) combines with
the trace left by the movement of the negation and the VP denotation and
the subject John of the sentence. The predicate defined in (90) introduces
negation and relates the predicate to a contextually supplied event.

(92) a. John didn’t drink the champagne.
b.

40This is motivated by eventive negated comparison constructions and amount relative
constructions and will be commented on in Section 6.5.3 below. For simple sentences, the
interpretations of negation and auxiliary as a complex Krifka (as in 1989) or seperatly (as
in this paper) are equivalent (modulo existential closure).
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λe MAX e,t0 & ¬∃e' e' ≤ e & ∃y x≤σ CH & CH x y & DRNK J,y,e'

λP.λe MAX e,t0 & ¬P e λe*.∃e.e ≤ e*& ∃y y≤σ CH & CH y & DRNK J,y,e

λ1. ∃e.e ≤ g 1 & ∃y x ≤ σ CH & CH y & DRNK J,y,e

Aux

did
λe*λP.λx.∃e.e ≤ e*& P e x

t1

g 1

VP

John λx.λe.∃y y≤σ CH & CH y & DRNK x,y,e

drank
DRNK

INC

λQ.λP.λx.λe.∃y P y & Q e y x

λy.y≤σ CH & CH y

the champagne

6.5.2 Negative Polarity

The point of this section is to collect evidence that the interpretation of
the (weak) definite article has the potential to develop properties that are
familiar from sentences with (weak) negative polarity items: the weak version
of the definite description may thus qualify as a negative polarity item.

Consider again the representation derived in (92-b), repeated in (93). Its
truth conditions depend on the choice of a contextually relevant event (See
Krifka 1989, 101, for details).

(93) ∃e[MAX(e) &
¬∃e′∃y[e′ ≤ e & DRINK(J, y, e′) & y ≤ σ(CH) & CH(y)]

Negation makes the domain of events that is to be considered “large enough”.
It delimites the event considered. And the definite article makes the domain
of entities maximal. This may be seen as an instance of domain widening
Kadmon & Landman (1993). If we look at the instances that make this
existential statement true, we observe that they are ordered by informativity
and this is because the description of the definite (in the existential reading)
supplies an ordering on the individuals and negation supplies an ordering
on the subevents related by the predicate drink and a one-to-one mapping
of drinking subevents and subparts of plurality the champagne is possible.
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That is we may construct a homomorphism form events to entities. The
point is: the same reasoning applies to all constructions that are analyzable
with event negation in combination with a weak definite expression.

In particular, if the negated existential formula is true, it is true for all
instances that could make it true, as well. This entailment pattern is one of
the key properties of widening based accounts of NPIs (See Krifka 1995, , for
example). There is no more informative statement possible than the negated
one that is made. Instead of instances, researchers speak of alternatives and
the alternatives are ordered by informativity.

Now, consider the affirmative variant of (93) in (94). Recall that the defi-
nite article has a strong (universal) and a weak (existential) denotation. (94)
represents the sentence John drank the champagne with the weak definite ar-
ticle. This representation is less informative than any of the instances that
would make the existential statement true. This ordering of the instances is
reversed by negation.

(94) ∃e∃y[DRNK(J, y, e) & y ≤ σ(CH) & CH(y)]

6.5.3 Negated Amount Relatives

The interesting point is that in order for the derivation to work for construc-
tions with relative clauses (or eventive comparatives) we have to assume that
negation leaves a trace in the position of the auxiliary and this trace is copied
when the antecedent contained deletion is resolved. It seems that negation
leaves two event traces: one in the matrix and one in the subordinate clause.
The trace in the relative clause is parasitic on the trace of negation in the
matrix. Consider the sentence in (95) for illustration. The configuarion has
the characteristics of a construction with parasitic gaps. Parasitic gaps are
discussed in connection with comparatives and with relative clauses among
other constructions in Williams (1990). We assume that negation leaves a
trace in a position preceding the verbal predicate t3 and adjacent to the aux-
iliary. This configuration is copied into the relative clause: pg abbreviates
parasitic gap. Negation being an event predicate binds variables of the type
of events.

(95) a. Mary didn’t drink the milk that John drank < e >.
b. not λ3 [RC that λ2 John [AUX did pg3] drink [DP t2 EXTENT

the milk]] λ1 Mary [AUX did t3 ] drink [DP t1 EXTENT
the milk]

The semantic representation of the matrix of (95-b) is laid out in (96). It
follows the assumptions of the analysis of negated simple sentences from Sec-
tion 6.5.1 and the derivation of affirmative amount relatives (50). The trace
of the relative clause t1 is shifted by means of the operation EXTENT . In
addition, we assume that an event trace t3(left by negation) is left as an ar-
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gument of the auxiliary did. The variable that this trace introduces is bound
by negation at a later stage of the derivation. At this stage this variable
remains free and gets an interpretation by variable assigment through g. In
addition, we assume that definite expression is quantificational, an effect of
the introduction of the EXTENT shift.

(96) ⟦λ1 [AUX did t4] [t1 EXTENT the milk] λ2 Mary drink t2⟧
g.

= λn.⟦[did t3] [t1 EXTENT the milk] λ2 Mary drink t2⟧
g[t1/n]

= λn.⟦[did t3]⟧g[t1/n] (⟦t1 EXTENT the milk⟧g[t1/n]

(λy.λe.DRNK(MARY, y, e)))
= λn.⟦[did t3]⟧g[t1/n]λe.OEMR(λy.λe∗.DRNK(MARY, y, e∗))
(e)(λx.x ≤ σ(MI) & MI(x) & µ(x) = n))
= λn.[λP.∃e[e ≤ g(3) & P (e)]](λe.OEMR
(λy.λe∗.DRNK(MARY, y, e∗))(e)(λx.x ≤ σ(MI) & MI(x) & µ(x) ≥
n))
= λn.∃e[e ≤ g(3) & OEMR(λy.λe∗.DRNK(MARY, y, e∗))(e)(λx.x ≤
σ(MI) & MI(x) & µ(x) ≥ n)] [= ∆1]

Again, the relative clause of the LF in (95-b) gets an analogous representation
up to the interpretation of that. The result is represented in (97). The
parasitic gap pg is treated like the trace t3 in the previous derivation.

(97) λn.∃e[e ≤ g(3) & OEMR(λy.λe∗.DRNK(MARY, y, e∗))(e)(λx.x ≤
σ(MI) & MI(x) & µ(x) ≥ n)] [= ∆2]

Combining (97) and (96-n) by means of that results in the comparison in
(98) provided that the arguments of that are maximalized.

(98) ⟦that⟧g(∆2)(∆1)=
∀n[∃e[e ≤ g(3) & OEMR(λy.λe∗.DRNK(MARY, y, e∗))(e)(λx.x ≤
σ(MI) & MI(x) & µ(x) ≥ n]→
∃e[e ≤ g(3) & OEMR(λy.λe∗.DRNK(MARY, y, e∗))(e)
(λx.x ≤ σ(MI) & MI(x) & µ(x) ≥ n]

The negation of the representation in (98) is (99). The lambda operator λ3
of the negative element is binding the free event variables g(3) in (98) and
in the last line of (97). The relative clause construction is true if there is a
maximal event that does not contain any subevent such that the number of
books read by Mary during that subevent exceeds the number of books read
by John during that subevent.

(99) ⟦not⟧g[⟦λ3 that⟧g(∆2)(∆1)] = ∃e∗.MAX(e∗) &
¬[∀n[∃e[e ≤ e∗ & OEMR(λy.λe′.DRNK(MARY, y, e′))(e)
(λx.x ≤ σ(MI) & MI(x) & µ(x) ≥ n]→
∃e[e ≤ e∗ & OEMR(λy.λe′.DRNK(MARY, y, e′))(e)
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(λx.x ≤ σ(MI) & MI(x) & µ(x) ≥ n]]

By the same method, we may derive other extent readings for negated con-
structions with relativized subjects. Consider the sentence in (100). First of
all, this sentence has a restrictive interpretation for the relative clause. Sub-
jects are preferably topical and the negation usually does not take wide scope
with respect to topical elements. In the restrictive reading for the relative
clause the sentence is false if some students that called the addressee, called
the speaker as well. An extent reading may be derived with wide scope nega-
tion and a weak interpretation of the definite article. Extent readings are a
little easier to get if we replaced the simple negation not with never. This
is what our informants report. This observation needs further investigation.

(100) The students that called you didn’t call me.

The semantic interpretation of the sentence in (100) is (101).41

(101) ∃e∗.MAX(e∗) &
¬[∀n[∃e[e ≤ e∗ & OEMR(λx.λe∗.CALL(x,YOU, e∗))(e)
(λx.x ≤ σ(ST) & ST(x) & µ(x) ≥ n]→
∃e[e ≤ e∗ & OEMR(λx.λe∗.CALL(x,ME, e∗))(e)
(λx.x ≤ σ(ST) & ST(x) & µ(x) ≥ n]]

For non-eventive constructions, we assume that logical negation (a simple
sentence operator) applies.

6.5.4 Monotonicity effects

Our hypothesis is that event negation introduces the subevents necessary
for extent readings as long as the definite article gets its weak reading (non-
topical, existential). We predict a variety of monotonicity effects: (a) a
non-incremental predicate may become incremental, if negated and (b) con-
structions that do not allow for an non-topical interpretation of the definite
within the scope of negation do not get extent readings. Furthermore, we ex-
pect locality effects that are typical for negative polarity items if the definite
article is about to develop into a negative polarity item. If the negation is
“too far away” from the relativized element otherwise available extent read-
ings should vanish.

Whereas (102-a) has an extent reading and a restrictive reading the ex-
tent reading is lost in (102-b). Linebarger (1987) proposed the immediate

41It is questionable whether OEMR applies to predicates like call in the first place
(Barker 1999). We attributed possible problems to topicality, see above. This operator,
in fact, has the same effect as semantic incorporation along its effect on counting or
measuring. Usually semantic incorporation is restricted to objects. We have to leave this
point to further research. Another question is how OEMR relates to unaccusativity.
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scope constraint for NPI-licensing. A quantifier like every charity that inter-
venes between negation and the NPI disrupts the licensing relation. (102-b)
is inappropriate because the universal quantifier every charity intervenes
between negation and the NPI, i.e. the definite description.

(102) a. John didn’t give the money that Mary made to charity.
b. John didn’t give the money that Mary made to every charity.

Levinson (2006) presents an account that traces the development of partitive
marking to a negative polarity element. He argues that the negative porlar-
ity morphology marking develops form a marking of partitivity in connection
with incremental predicates to a negative polarity item. This account nicely
fits our account where the definite article introduces partitivity in one read-
ing. Why should this happen? Levinson refers to pragmatic reasoning that
we may describe as a grammaticalization effect of a conversational implica-
ture.

7 Further Issues

7.1 Deletion

Nominal equatives allow for subdeletion if they are constructed with many.

(103) There were as many books on the floor as there were < e > bottles
on the table.

Grosu & Landman (1998) show that nominal subdeletion is not possible in
identifier or extent readings for relative clause constructions. (104-a) does
not have an extent reading where we compare the numbers of students called
by Mary and the number of professors called by John. (104-b) does not have
an identifier reading. This would require that the glasses on the table should
be among things that are books this is not possible. Whereas the identifier
reading of (104-b) is easily explained away, extent readings are more difficult.
This actually shows that an equative account with silent many may make
the wrong predictions for the facts with subdeletion.42

(104) a. *Mary called the students that John called professors.
b. *I took the books that there were glasses on the table.

In our account it seems that only the determiner has been deleted in (104).
But it is not clear why such a deletion process should be grammatical in
the first place. Deletion usually applies to full constituents or to the nomi-
nal head noun but not to the determiner alone. The definite determiner is

42We follow here Alex Grosu in view.
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mandatory in order to introduce the part-of relation for the plural expression
in our account.

(105) a. Mary called the students that John called < e > professors.
b. [RC that λ2 John [V called t2 µ] [DP <the> professors]]

λ1 Mary [V called t1 µ] [DP the students]

This type of structure comes close to a kind of sentences discussed by Pinkham
(1985), Kennedy & Merchant (2000). Kennedy and Merchant distinguish
nominal subdeletion as in (103) from attributive comparative deletion as in
(106), and observe that in attributive equatives the deletion process cannot
just target the AP in the comparative clause as demonstrated in (106). In
general “Comparative deletion in attributive comparatives is possible only
if a constituent that (properly) contains the targeted AP is also eliminated
from the surface representation.” They propose an analysis where the mea-
sure phrase originates in a structure that contains the NP. Whereas the
relation between the measure phrase and its trace is licit in the main clause,
it counts as violation of the left branch condition in the embedded compar-
ative clause. We may follow Kennedy & Merchant (2000) in assuming that
the measure phrase originates within the NP and adopt their explanation
for the unavailability of subdeletion for amount relatives.

(106) *Jones produced [FP [AP as successful]i [NP a tifilm ]]] asj she pro-
duced [NP a tjfilm ].

Note that pseudo-gapping (107), may heal the ungrammaticality of compar-
ative attributive deletion in equatives.43 The explanation of this fact is the
main goal of Kennedy & Merchant (2000)’s paper.

(107) Jones produced AP as successful] a film as she did a play.

Amount relatives pattern with attributive comparative deletion if the verbal
predicate is not deleted. It seems, however, that amount relatives do not
allow for pseudo-gapping. (108) is ungrammatical.

(108) *Mary called the students that Bill did the professors.

This fact may still be explained by assuming the strategy of explanation of
Kennedy & Merchant (2000, p. 132). They assume that pseudo-gapping is a
form of VP-deletion. In order to delete the VP they propose that the NP a
play in (107-b) is scrambled out of the VP and adjoined to it. The emptied

43It is not clear to us how this proposal relates to adverbial analyses of subdeletion.
Pinkham (1985) already points out that there is a relation to adverbial interpretation of
the degree phrase in those cases where subdeletion is possible and that there are semantic
restrictions for the availability of nominal subdeletion on the verbal predicate. In fact,
the example in (106) is acceptable if we replace the adjective by successfully. Kennedy &
Merchant (2000) exclude nominal subdeletion from their account.
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VP may be deleted subsequently. Applying the same strategy to amount
relatives would mean that the definite leaves its place within the VP. We
then may follow de Hoop (1992) and assume that such an operation would
make the definite description topical (or specific). What accounts for the
unavailability of (108) is the same reason that accounts for the unavailability
of extent readings with individual-level predicates. We therefore consider the
subdeletion facts no problem for out account of amount relatives.

Note, in addition, that even overt subdeletion constructions with (pseudo)
partitives are unacceptable. (109) does not have an interpretation that says
that Bill broke more bottles that contain champagne than Mary broke bot-
tles that contain wine. Whatever accounts for the unacceptability of (109)
also accounts for the unacceptability of (105-a).

(109) *Bill broke more bottles of champagne than Mary broke < e > wine.

7.2 Idioms

Relativized idioms are a standard argument for the raising hypothesis for
amount relatives (Sauerland 2000, for example). Idiomatic constructions
may show extent readings as well. It is possible to construct relative clause
constructions that are parallel up to the subjects (110-a). We may analyze
this example according to the proposal so far and arrive roughly at a semantic
representation as in (110-b), avoiding a raising analysis.

(110) a. Mary made the headway (in two seconds) that John made (in
an hour).

b. ∀n[Mary made n-much headway (in two seconds) → Bill made
n-much headway (in an hour)]

Note that the definite article is not part of the idiomatic expression. Usually
this idiom is used without an article.

(111) Scientists make (∗the) headway against global warming.

It is debatable whether make headway really is idiomatic as Carlson (1977)
already pointed out with amount relatives. The object of the idiomatic
expression may be modified and it may be separated by from the verbal
predicate by passivization. These are both properties that show low degree
of idiomaticity. In the standard example (112), an analysis that rests on the
resolution of ACD seems not possible.

(112) The (considerable) headway that Mel made was satisfactory. (Carl-
son 1977a)

In order to analyze the standard example we assume that satisfactory is a
sentential intensional operator. We use the interpretation for the expression
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as defined in (113), ignoring the degree component that is part of its mean-
ing. The meaning is modelled after the denotation of know. Satisfactory is
assumed to combine with a proposition as in “It is satisfactory that/how . . . ”

(113) ⟦satisfactory⟧ = λw.λp.∀w∗ ∈ Requirementsw ∶ p(w∗)

For the sentence in (112), the intuition is that the example allows for the
following paraphrase.

(114) “It is satisfactory that Mel made the headway that he actually
made.”

The embedded subject clause then is supposed to have the same base ar-
chitecture as the sentence in (110-a) above. The resolution of the gap is
more complicated than just antecedent contained deletion. There is more
linguistic material missing. We propose that the process is an instance of
unification44: The head of the DP is deleted in the relative clause and re-
solved against the overt DP in the superordinated clause (as in the former
cases) and, in addition, the subject and predicate are deleted in the embed-
ded superordinate clause and deletion is resolved against the relative clause.
Note that we may maintain the idea that make headway is idiomatic with
this solution.

(115) [that wh2 Mel made [DP [t2 EXTENT] the headway]
λ1 Mel made [DP [t1 EXTENT] the headway]

is satisfactory

This kind of ellipsis is also at work in coordination constructions as witnessed
in (116) (= conjunction reduction).

(116) a. Mary loaded hay or straw on the truck.
b. Mary loaded hay [on the truck] or [Mary loaded] straw on the truck.

(115) gets the representation in (117).

(117) ∀w∗ ∈ Requirementsw ∶ ∀d[Mel maded−much headway in w →Mel
maded−much headway inw∗]

The semantics of the construction resembles what is called a concealed ques-
tion. We may reanalyse the universal quantification embedded under sat-
isfactory as an equation of two sets of degrees as the proposition in (118).
This function characterizes a set of worlds where the headway Mel made has
(at least the or) the same degree as in the evaluation world w. This kind
of (in)equation is reminiscent of a (propositional) question denotation put
forwared by Groenendijk & Stokhof (1997).

44Thanks to Carla Umbach for this conlusion.
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(118) λw∗.[λd.Mel maded−much headway in w∗] ≥ λd.Mel maded−much
headway in w]

So satisfactory may be a question embedding predicate. Consider the exam-
ples in (119). (119-b), contains a definite description that is interpreted as
a concealed question Heim (1979), Aloni & Roelofsen (2011).

(119) a. John’s development was satisfactory.
b. How John developed was satisfactory.
c. It is satisfactory that John developed as he actually developed.

7.3 Stacking

Note, we are proposing, that amount relatives never adjoin directly to their
head nouns. They always are arguments that are hosted by some covert
shifting operator that is applied to the head noun of the relative. This
assumption derives the restriction on stacking and coordinating amount rel-
atives (Carlson 1977, Grosu 1994, Butler 2001).

(120) a. *This desk weighs every pound they said it would weigh that I
had hoped it wouldn’t (weigh) (Carlson 1977a, 540)

b. *Jake noticed the headway we made that Fred said we couldn’t
make. (Carlson 1977a, 541)

c. *The men that there were in the plane that we were able to
recruit are safe now.

d. *The soldiers that we could recruit and that there were in the
army building . . . (Grosu 1994)

Staking (120-a-c) is not possible because there is only one argument slot for
the amount relative clause. Coordination in (120-d) would involve more than
one comparison even on different scales.

8 Conclusion

The main goals of our paper was to account for the meanings of amount
relatives in such a way that it becomes clear in what respect the relative
clause in an extent reading is different from an identifier reading.

We started with the observation that there are amount readings of two
different kinds: extent readings and identifier readings and the question
whether amount readings are a homogeneous phenomenon. We argued that
amount readings are a homogenous phenomenon as far as (a) the overall
architechture of the syntactic construction, (b) the introduction of a shift
operation that hosts the relative clause as an argument, and (c) the de-
notation of the relative pronoun (as a demonstrative) is concerned. The
differences in the readings are an effect of the choice of the shift operation.
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Either shift must have a purpuse like linking the relative clause to the rela-
tivized DP and rendering the construction interpretable. It seems that the
identifier shift is compatible with all kinds of definite article interpretations
discussed in this paper. But it comes with an exhaustification operation that
may lead to contradictory readings if the construction is atelic. The extent
shift seems possible as long as the relativized DP is not topical. In testing
shifting possibilities, we answered the question how productive coercion is
(if the shifts are an instance of coercion).

We observed a subject–––object asymmetry with respect amount rela-
tivization. Extent readings for subjects seem dispreferred with syntactic sub-
jects unless the subject winds up in the scope of negation (or intensionality)
or in a there-existential. With object relativization, an incremental predicate
may facilitate the extent reading. In that relativized arguments with extent
readings end up in a natural class with constructions that show Partitive
marking in Finnish or Genitive marking in Russian Kiparsky (1998), Partee
et al. (2012) and other adverbiallly interpreted expressions that may show
up within a DP (i.e. in the wrong place) like the pluractional adjectives
occasional or individual (M. Zimmermann 2003). But we have to keep in
mind that there are dialectal and cross-linguistic differences in judgments
about the acceptability of amount readings. German, for example, does not
allow for extent readings for relative clauses. It would be nice to have an
explanation for these differences.

We only analized constructions with relativized heads that come with a
definite determiner. It reamins to show how other determiners are analyzed
in this construction. The hypothesis is that all of these determiners have a
peculiar reading that is existential in nature. If this is correct constructions
with binding data that motivated the raising analysis for amount relatives
occur in a new light. Consider the sentence in (121) that we call Safir-
Bianchi-Afarli sentence. This sentence is usually used in order to show that
binding requirements and quantifier movement restrictions are incompatible:
the quantifier every soldier has to bind the pronoun him in the matrix but
cannot leave the relative clause without violating the island built up by the
relative clause.

(121) The picture of hisi mother that everyi soldier kept in a sock was
not much use to himi.

We may capture the interpretation of (121) as a universal quantification
over pictures as in (122) if we allow every to sometimes be an existential
quantifier. That every soldier only has one picture is an effect of the singular
morphology. The research on binding data is left to future research.

(122) ∀x[∃y[soldier(y) & x ≤ σ(pictures ofy’s mother) & kept(y, x)] →
∃y[soldier(y) & x ≤ σ(pictures ofy’s mother) & ¬much use(x, y)]
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