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This dissertation investigates the semantics, logic, and metaphysics of plurality, fo-

cusing especially on the issues that arise from the interpretation of different plural

readings in sentences containing plural terms like ‘Kerri and Misty’ and ‘three stu-

dents’. The topic has generated a good deal of research in the last three decades

that has produced significant results in understanding plural sentences. The main

contribution of this dissertation is to adopt two methodological turns that take us be-

yond sentential boundaries and the syntax-semantics interface to reconsider some

fundamental issues which are still unclear in research on this area.

By going beyond sentential boundaries, the dissertation shows that differ-

ent plural readings not only have truth conditional effects on the interpretation of

sentences, they also have semantic effects beyond the sentences and substantially

affect the interpretation of discourse. This leads to the exploitation of dynamic

semantics in interpreting plural sentences. The requirement for going beyond the
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syntax-semantics interface arises from the difficulty of identifying both the syntac-

tic and semantic categories of factors contributing to plural readings. This leads

to the separation of the construction of logical forms (information packaging) and

their interpretation (information content). An underspecified semantics, which is

essentially type driven, is provided for the compositional and consistent construc-

tion of logical forms. The proposed dynamic semantics applies to the logical form

interpretation.

Some theses emerge from working out the elements of the methodological

turns. First, the meaning of ‘plurality’ can be identified as the epistemic modal

semantic notion ‘possibly more than one.’ This notion can be applied to the se-

mantics of the pronominal number of anaphors, the identification of plural terms

across languages, and the plurality constraint of plural readings. Second, it is fur-

ther argued that the number markings of head nouns and verbs are semantically

uninterpretable. Third, the proposed dynamic semantics provides a unified mech-

anism for both quantificational and plural readings. Fourth, the proposed dynamic

semantics provides a nominalist thesis of plural reference and plural quantification:

plural terms ’singularly’ refer to or quantify over nothing other than normal singular

objects.
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Chapter 1

The Problem of Plurality

The dissertation investigates the semantics and metaphysics of plurality, focusing

especially on the semantic and metaphysical issues that arise from the semantic in-

terpretation of different plural readings for plural sentences containing plural terms

like Kerri and Mistyandthree students.1 One important characteristic of plural sen-

tences like (1.1) is that they often have different plural readings, e.g. adistributive

readingand acollective reading.

(1.1) Three students wrote a paper. (Krifka 1996)

The distributive reading of (1.1) implies that each of the three students introduced

wrote a paper individually. The collective reading of (1.1) implies that the three

students introduced wrote a paper together. It is not obvious that the distributive

reading of (1.1) causes any trouble to first-order logic, but it is argued, e.g. by

McKay (2003), that first-order logic does not account for the collective reading of

1It is difficult to define plural terms. In English, plural terms may be defined by terms which
containing plural nouns likestudents, group denoting terms liketeam, etc. However, in a language
which does not have morphological number making on nouns, e.g. Chinese, plural terms cannot be
characterized in a way similar to English. This indicates that the morpho-syntactic definition does
not really reflect the semantic significance of plural terms. A semantic rather syntactic viewpoint on
the characterization of plural terms will be provided in chapter 4.
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(1.1). It is argued that formalizing and interpreting different plural readings requires

nontrivial extensions of standard first-order logic.2 However, neither second-order

logic nor higher-order logic are much help, as Oliver (2000b) has argued and con-

cluded in (1.2).

(1.2) “Obviously what is needed is a logic of plurals that offers uniform represen-

tation of singular and plural forms of a predicate and this is excluded by the

hierarchical structure of second order logic.” (Oliver 2000b: 872)

Even after many years of research, different plural readings still resist regimentation

in contemporary formal semantics. I shall call thisthe problem of plurality.

This dissertation considers the problem of plurality from two different di-

mensions: (a) the problem of non truth conditional effects of plural readings and

(b) the problem of logical form construction for plural readings. The problem (a) is

about the content of plural readings. Although different solutions for the interpre-

tation of different plural readings are proposed in the literature, they do not capture

the semantic properties of plural sentences properly. Solutions in truth conditional

semantics, for example, assume that the semantic values of sentences are truth val-

ues. However, evidence from the usage of anaphors, e.g. anaphoric pronouns and

anaphoric definite descriptions, in natural language shows that the semantic values

of sentences are more than truth values. Moreover, the interpretation of anaphors

in natural language is closely related to the interpretation of determiners which is

2See e.g. Boolos (1984), (1985).
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in turn related to the interpretation of quantification in semantics. Investigations

of the interpretations of determiners and anaphors show that plural readings have

substantial effects not only on truth values but also on other semantic values of

sentences.

The problem (b) concerns the construction of logical forms for plural sen-

tences in a compositional and consistent way. Formal semantics always (method-

ologically) requires the construction of formal language expressions from natural

language expressions to be compositional and even cross-linguistically valid. Be-

cause plural sentences often have different plural readings which are not always

grammatically marked, giving a compositional and semantically consistent con-

struction of formal expressions for different plural readings is very difficult. Even

though sometimes different readings may be marked in grammatical forms, e.g.

floatingeachas a distributive marker andtogetheras a collective marker, the mark-

ers have wide distribution on different syntactic and morphological categories like

determiners, adjectives, or even independent particles.

The main theses in this dissertation are summarized as follows from the

perspective of methodology, semantics, and metaphysics.

(1.3) Methodological Theses

a. The Requirement of Dynamic Semantics for Logical Form Interpretation

By going beyond the boundary of sentences, the dissertation shows that

different plural readings not only have truth conditional effects on sen-

tences, they also have semantic effects beyond the sentences in which

3



they occur and substantially affect the interpretation of discourse. The

formal account for the cross-sentential semantic effects of plural read-

ings is modeled in the framework of dynamic semantics. In the frame-

work, plural readings are no longer taken as reflections on different

types of truth conditions that a sentence has. Instead, plural readings

take their place as a part of the information processing of human lan-

guages.3

b. The Requirement of Underspecified Semantics for Logical Form Con-

struction

The requirement for going beyond the syntax-semantics interface for

the construction of logical forms for plural readings arises from the

difficulty of identifying both the syntactic and semantic categories for

factors contributing to plural readings. The difficulty gives challenges

to providing a compositional and consistent method for constructing

logical forms for plural readings basedsolelyon information from the

syntax-semantics interface. An underspecified semantics for the con-

struction of logical forms is exploited to avoid the difficulty by keeping

plural readings of a sentence underspecified with respect to the infor-

mation provided from syntax-semantics interface. In the underspecified

semantics, the syntax-semantics interface provides only partial descrip-

tions of logical forms and plural readings are unidentified from the par-

3The ‘primary’ semantic value of sentences in dynamic semantics is their contribution to infor-
mation change. Truth values become ‘secondary’ or ‘derived’ semantic values in dynamic semantics.
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tial descriptions. Obtaining fully specified logical forms for plural read-

ings requires further specification by pragmatic information in which

the factors contributing to plural readings are made explicit.

(1.4) Semantic Theses

a. On the Semantic Interpretation of Pronominal Numbers

Pronominal number, the number feature of pronouns, has a semantic

interpretation rather than being a simple syntactic agreement marker.

The meaning of the plural pronominal number can be identified as the

epistemic modal semantic notionpossibly more than one.This will be

argued for in chapter 2.

b. On the Ambiguity of Plural Sentences

Plural sentences which have more than one plural readings are ambigu-

ous rather than under-determinate with respect to different situations or

facts. This will be argued for in chapter 3.

c. On the Uninterpretability of Syntactic Number Marking

Number marking on nouns and verbs is semantically uninterpretable.4

Number marking as syntactic plurality cannot be identified as seman-

tic plurality. Thus there is no need to interpret plural number marking

as introducing plural reference to or plural quantification over a plural

domain. This will be argued for in chapter 4.

4While the term likeJohn and Marydoes not have overt number marking on the morphological
form, syntactically it should be marked as plural. This can be confirmed by the noun-verb agreement.
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d. On the Identification of Semantic Plural Terms

Instead of identifying plural terms with plural number marking, seman-

tic plural terms are identified as terms which introducepossibly more

than one objectinto the discourse. This will extend the range of plural

terms to include terms likeevery mananda team. This will be argued

for in chapter 4.

e. On the Interpretation of Plural Readings

Plural readings no longer arise from simple semantic composition be-

tween plural terms and predicates. Instead, they should be understood

as arising from complicated information processing between the inter-

action of plural terms and predicates in discourse.

(1.5) Metaphysical Theses: Instead of assuming the widely accepted thesis of

metaphysical plurality in the literature, the semantics in this dissertation pro-

vides a way to believe in thenominalist thesis of plural reference and plural

quantification: (a) there is no reference or quantification over objects other

than normal singular objects, and (b) there is no reference or quantification

which in their nature are plural, rather than singular. This will be argued for

in chapter 9.

This introductory chapter sets up the framework to motivate the two method-

ological theses. Section 1.1 introduces different types of plural readings and the

syntactic and morphological markers for plural readings. The relation between plu-

ral readings and scope is also mentioned. Section 1.2 argues that the semantic eval-

6



uation of plural readings requires more than truth values and the semantics of plural

readings goes beyond traditional truth conditional semantics. Section 1.3 shows

that the compositional construction of logical forms for different plural readings re-

quires underspecified logical forms in order to fill in components beyond syntactic

specification. A brief methodological note on the distinction between truth evalua-

tion and acceptability evaluation is provided in section 1.4 before we go on to the

other chapters.

1.1 Varieties of Plural Readings

Before going on to introduce plural readings other than distributive and collective

readings, I shall first clarify my use of the termreading. In this chapter, the term

reading(of sentences) is neutral and should be understood either asinterpretation,

i.e. unambiguous meaning, or situations, i.e. concrete situations or facts which

make a sentence true. In order to avoid misunderstandings and possible confusion,

this chapter leaves open these two possible understandings of the readings of sen-

tences. This lack of precision will not cause trouble in understanding the examples

I am going to provide.5

Another thing to mention is the notation on examples. Following the con-

5Two other possible, but improper, candidates for understanding the notion ofreadingis analysis
and truth condition. Following Liu (1990), I take ananalysisof a sentence to indicate a logical
possible interpretation of the sentence - Liu (1990) takesreadingto indicate a real interpretation of
a sentence in natural language. This understanding ofanalysisdoes not seem to be a good candidate
to understandreading. The concept oftruth condition is too general to be a good candidate to
understandreading. Broadly speaking,truth conditionmay be understood asinterpretation, fact, or
something else.
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vention in the linguistic literature, *A means that A is unacceptable, ?A means that

A is only marginally acceptable, ??A means that A is worse than ?A but better than

*A, (A) means that A is optional, and A/ B means that either A or B.6 The judgment

on the acceptability of the examples in this dissertation reflects only the judgment

from the relevant literature and the judgment from myself and native English speak-

ers I consult. Different English speakers may have different judgments.

1.1.1 More on Plural Readings

Besides the distributive reading and collective reading introduced by (1.1), repeated

in (1.6a), there are several other plural readings to mention. Sentence (1.6b) has

another possible reading besides the distributive and collective ones, thecumulative

reading.7

(1.6) a. Three students wrote a paper. (Krifka 1996)

b. Three boys invited four girls to the party.

The cumulative reading in (1.6b), which induces a special type of weak truth con-

dition, may be interpreted as follows: the boys involved in the inviting relation are

three and the girls involved in inviting relation are four but the exact distribution of

which boys invited which girls is left unspecified.

6As the reader might expect, we can have a compositional semantics for *, ?, ( ), and /. For
example, *(A) means that (A) is unacceptable, i.e. A must be present.

7Chapter 3 will discuss the problem abouthow many readings a sentence has. My basic idea is
that possible readings are possible disambiguations. However, there may have more conceptually
possible readings than disambiguations.
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There are two types of distributive readings, thesimple distributive reading

and thedependent distributive reading, which are not traditionally distinguished;

nonetheless, I want to emphasize the difference.

(1.7) a. All (the) students went to school.

b. Three students each wrote a paper. (Krifka 1996)

In (1.7a), we have a simple distributive reading: the VP (verb phrase) predicate

applies to the individual students singly; every student has the property of going

to school. (1.7b), superficially similar to (1.6a), gives rise to a dependent reading:

the VP predicate not only applies on each student singly in this reading, but there

is also a dependency between the objects quantified over by the subject and object

noun phrases respectively. (1.7b) sets up a dependency between each of the students

and a paper they wrote. In this dissertation, I shall call the DP (determiner phrase)

three studentsthe dependent domainand the DPa paperthe dependent rangeof

dependent distributive interpretation for (1.7b). If we removeeachfrom (1.7b), a

different dependent reading, the inverse dependent reading, is available:a paper

becomes the dependent domain andthree studentsbecomes the dependent range.

But this reading is rarely true in common sense and so is pragmatically difficult to

access. The termdependent readingwill also be used as a short hand fordependent

distributive reading.8

8In the literature (cf. Sauerland 1994, Beck & Sauerland 2000, Winter 2000), it is noted that there
is another type of distributive reading calledco-distributivity readingwhich can be exemplified by
the following example (i).
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The difference between the two types of distributive readings not only has

semantic significance, but also syntactic significance. Consider the difference be-

tween (1.7b) and (1.8b).

(1.8) a. Three students (individually) slept.

b. ?Three students each slept.9

(i) The soldiers hit the targets. (Winter 2000)

(i) can be true in the situation that there are three soldiers{s1, s2, s3} and four targets{t1, t2, t3, t4}
and thats1 hitst1, s2 hitst2, s3 hitst3 andt4. The nameco-distributivitycomes from the distributive
readings in both DPs in examples like (i). The reason to believe that the co-distributive reading con-
tributes to a different kind of reading is that the traditional implementation of distributive reading is
to use the distributivity operator, which exploits universal quantification to give (i) the interpretation
(ii). (ii) is not the co-distributive reading we intend to obtain.

(ii) Every soldier hit every target. (Winter 2000)

Winter (2000) proposes the dependency interpretation for (i). Sauerland (1994) and Beck & Sauer-
land (2000) provide a polyadic distributive interpretation for (i). However, I do not think the co-
distributive reading contributes to a different type of distributive reading. The reason is that, as I
shall argue in chapter 5, the co-distributive reading is just a case of a simple distributive reading
because there is neither collective action nor dependency relations involved in the truth conditions
of the reading. In chapter 5, I will show that co-distributivity does not give rise to a new reading if
the simple distributivity is properly implemented without exploiting universal quantification. I shall
show that the dependent approach is wrong and the polyadic approach isad hoc.

9Some English speakers find the sentence (1.8b) acceptable. The following two examples are
even better than (1.8b).

•(i) Three students each slept on the sofa.

•(ii) Three students each slept for a long time. (p.c. Mark Sainsbury)

A comparison between English floatingeachand Chinese correspondentge ‘each’ is helpful to
understand this intuition. In order to be non-relational, the Chinesege ‘each’ is required to be used
with zi ‘self’, otherwise the sentence will be unacceptable, e.g.xue-sheng men ge (*zi) shui le
(student def.pl. each (*self) sleep ASP, ‘The students each slept.’). This indicates the possibility of
treating floatingeachusing two different aspects, one of which is rarely available. This issue will be
returned to in chapters 5 and 8.
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The floatingeachwhich induces the dependent distributive reading requires a re-

lational structure supported by two DPs likethree studentsanda paperin (1.7b).

While (1.8a) has a clear distributive reading, no dependent distributive reading can

be induced by floatingeachin (1.8b); (1.8b) is not even acceptable without two DPs

to support a relational structure.10

Before we go on to a different issue, I shall mention that plural readings

should not be considered as a semantic phenomenon that can be attributed to the in-

terpretation ofwholesentences. Sometimes it is wrong to attribute a plural reading

to a sentence. Consider the examples in (1.9).

(1.9) a. Three students worked tirelessly and together mowed the whole meadow.

b. Three students each interviewed two professor together.

In (1.9a), there are two VPs, one of which requires the distributive reading while

the other requires the collective reading. It would be wrong to say that (1.9a) has

a distributive reading or a collective reading since it has both. In (1.9b), there is a

dependency between two DPs, and the DPtwo professorsis forced to get the collec-

tive reading bytogetherin the VP. I shall call the examples like (1.9a,b) examples

with mixed plural readings.

10A possible objection for the introduction of dependent reading is that it may be redundant. A
replacement proposal is that dependency reading is just the combination of quantifier scope and
distributive reading. I will briefly mention this in section 1.1.4. A more detailed discussion is
available in chapter 5.
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1.1.2 Plural Readings and Predicate Typology

Plural readings are closely related to certain typological difference in predicates.

In the literature, predicates are distinguished with respect to the type of arguments

they require: (a) distributive predicates likestudentare predicates of singular ob-

jects, (b) collective predicate likegather are predicates of plural objects, and (c)

mixed predicates likevote for the proposalare predicates of either singular or plu-

ral objects.11 The difference between singular and plural objects are based on only

simple intuition. I am not endorsing any specific thesis here. It is clear so far in

the literature that no one proposes that there is some kind of predicates which are

cumulative predicatesthat requirecumulative objects. In fact, the predicates which

are compatible with cumulative readings are (mostly) mixed predicates.

To see the relation between the typology of plural predicates and plural read-

ings in more detail, consider the predication overKerri and Misty. The predicates

being beach volleyball players, together winning the 2004 Olympic beach volleyball

gold medal, went to Athens for 2004 Olympic, being two beach volleyball players,

andbeing a good beach volleyball teamcan be true ofKerri and Misty.

(1.10)a. Kerri and Mistyare beach volleyball players.

b. Kerri and Mistytogether won the 2004 Olympic beach volleyball gold

medal.

c. Kerri and Mistywent to Athens for the 2004 Olympics.

11There is another typology of predicates proposed in Winter (2001). Chapter 4 will criticize the
proposal.
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d. Kerri and Mistyare two beach volleyball players.

e. Kerri and Mistyare a good beach volleyball team.

How do we account for the truth about Kerri and Misty in (1.10)? From

their grammatical forms, the predicates share the same grammatical subjectKerri

and Misty. Nonetheless, they do not seem to share the same semantic subject. The

predicateare beach volleyball playersis a distributive predicate and (1.10a) is true

of any situation in which Kerri and Misty are both beach volleyball players. The

predicatetogether won the 2004 Olympic beach volleyball gold medalis a collective

predicate and (1.10b) can only be true in the situation that Kerri and Misty together

won the 2004 Olympic beach volleyball gold medal. The predicatewent to Athens

for the 2004 Olympicsis a mixed predicate since (1.10c) can be true if either Kerri

and Misty individually went to Athens for the 2004 Olympics or Kerri and Misty

together went to Athens for the 2004 Olympics.

Now consider the predicateare two beach volleyball players. This predicate

does not seem to be like a distributive predicate. While (1.10d) seems to be truth

conditionally equivalent to (1.10a)12, (1.10a-1) has the same truth value as (1.10a)

but (1.10d-1) does not have the same truth value as (1.10d), if it is an acceptable

sentence at all.

12Mark Sainsbury indicates to me that, strictly speaking, (1.10d) may not be truth conditionally
equivalent to (1.10a). Consider the following comparison.

• (i) Hesperus and Phosphorus are planets.

• (ii) Hesperus and Phosphorus are two planets.

While (i) is true, (ii) is false.
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• (1.10a-1) Kerri and Misty arebothbeach volleyball players.

• (1.10d-1) ?Kerri and Misty arebothtwo beach volleyball players.

Moreover, if the sentence can get a distributive reading like (1.10a), the so-called

conjunction reduction should be possible without affecting the truth value. While

the conjunction reduction (1.10a-2) of (1.10a) has the same truth conditions as

(1.10a), the conjunction reduction (1.10d-2) of (1.10d) has dramatically different

truth conditions from (1.10d).

• (1.10a-2) Kerri is a beach volleyball player and Misty is a beach volleyball

player.

• (1.10d-2) ?Kerri is two beach volleyball players and Misty is two beach vol-

leyball players.

Even though the predicateare two beach volleyball playersdoes not seem to be

a distributive predicate, it does not seem to be a collective predicate either. We

can take the adverbtogetheras inducing collective reading. The unacceptability of

(1.10d-3) shows that the predicate is not similar to predicates likegatherwhich are

compatible withtogether. Needless to say, the predicate is not a mixed predicate.

• (1.10d-3) *Kerri and Misty together are two volleyball players.
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What makes the predicate special must come from the predicatetwo. What does it

do to make (1.10d) special? I will try to answer this in chapter 5.13

Finally, consider the predicateare a good beach volleyball team. This pred-

icate is a tangent right up front. Superficially, it looks like a collective predicate

especially with the predicateteam. Nonetheless, as indicated in Dowty (1986), it

belongs to a special type of collective predicates which request special types of sub-

jects. For example, while (1.10-1) to (1.10-4) are fine, (1.10-5) is not acceptable.

• (1.10-1) Two certain/particular women are a good beach volleyball team.

• (1.10-2) Two women I heard are a good beach volleyball team.

• (1.10-3) The two women are a good beach volleyball team.

• (1.10-4) Kerry and a woman are a good beach volleyball team.

• (1.10-5) ? Two beach volleyball players I heard of are a good beach volleyball

team.

There are some proposals to account for the special quality of the predicate. For ex-

ample, Winter (2001) proposes that it requires referentiality in the subjects. Nonethe-

less, I am not sure whether there is some kind of referentiality in the subjects of

13The special nature of (1.10d) will also show that Yi (2002) is wrong to taketwo to be similar to
collective predicates likegather.
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(1.10-1) and (1.10-4).14 As far as I know, it is not clear why the nature of the

predicate has special effects on subject selection.15

1.1.3 The Distribution of Distributive and Collective Markers

Plural readings are often not marked, so different readings are available for plural

sentences. But plural readings can be marked on plural sentences by different syn-

tactic or morphological categories in different languages. This section introduces

examples of markers of plural readings in different languages.16

Simple Distributivity Markers

In English, simple distributive reading can be activated by the adverbsindi-

vidually, one by one, etc.

(1.11)a. Three students went into the classroom.

b. Three students went into the classroom individually/one by one.

14A possible candidate to account for the predicate is ‘specificity’. This proposal will overcome
the problems for Winter’s (2001) proposal.

15I will briefly come back to this issue in chapter 4 but I will not try to provide a solution to
this phenomenon. The issue is beyond the concern of plurality in this dissertation. See Dowty
(1986: 112) and relevant discussion in Brisson (1998) and (2003) for more detailed analysis on this
type of predicates and more detailed typology concerning the subtypes of collective predicates. The
typology will not be further discussed in this dissertation.

16The phenomena of “on” and “off” markers for plural readings challenges the compositional
construction of plural logical forms and requires that logical forms construction be “flexible” enough
to account for how different syntactic and morphological markers to contribute to distributivity while
still satisfying the compositionality principle. In order to account for markers of plural readings,
we need to account for how plural readings can be contributed by widely different syntactic and
morphological categories. As Gil (1982) and (1988) noted, a semantic theory which can account for
cross-linguistic phenomena is more desirable, though it may not be necessary.
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While both simple distributive and collective readings are available for (1.11a), only

the simple distributive reading is available for (1.11b) with the appearance of the

simple distributivity markerindividually.

Dependent Distributivity Markers

Dependent distributivity markers, like floatingeachin English, have different syn-

tactic and morphological features in different language. This section considers dis-

tributive markers in Georgian, Hungarian, German, and Chinese.

In German,je is a marker for dependent distributive reading. It can be either

used as an adverbial17 in (1.12a) that the indefinite has narrow scope, or used as a

floating quantifier in (1.12b) where the indefinite has narrow scope.18 For both

cases,je requires a relation between two DPs.

(1.12)a. Die Männer sprangen [PP in je ein Auto].

‘The men jumped into one car each.’ (Link 1998:118)

b. Die Männer rannten je in eine andere Richtung los.

‘The men each headed off in a different direction.’ (Link 1998:119)

In Hungarian, as argued in Farkas (1997), the dependent reading is marked

by determiner reduplication,D-reduplicationfor short. For example, (1.13a) un-

ambiguously has only the∀∃ reading but (1.13b) is ambiguous.

17Link (1998), following Choe (1987), take this usage to be the anti-quantifier usage.
18Some other different usages are also available. See Link (1998) chapter 5.
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(1.13)a. Minden
every

gyerek
child

olvasott
read

egy-egy
a-a

konyvet.
book-ACC

(Farkas 1997)

‘Every child read a book.’

b. Minden
every

gyerek
child

olvasott
read

egy
a

konyvet.
book-ACC

(Farkas 1997)

‘Every child read a book.’

The second feature of Hungarian D-reduplication is that there must be some-

thing to fill in the dependency relation. In other words, the dependency relation

must be relational. As a result, the following sentence is infelicitous, as it lacks

anything capable of carrying out this function.

(1.14)*Het-het
seven-seven

gyerek
child

szalad.
runs

(Farkas 1997)

‘Seven children are running.’

The third feature is thatki-ki (’who-who’) in Hungarian must get a depen-

dent reading, and is incompatible with a simple distributive reading.

(1.15)a. Ki-ki
who-who

leult
sat-down

egy-egy
a-a

szekre.
chair

(Farkas 1997)

‘Everybody sat down on a chair.’

b. *Ki-ki
who-who

leult.
sat-down

(Farkas 1997)

‘Everybody sat down.’

Georgian reduplication of numerals, syntactically classified as adjectives,

in (1.16a) also shows dependent distributivity so that the reduplicated numeral has
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narrow scope. However, the pure adjective reduplication in (1.16b) exhibits the

simple distributive reading.

(1.16)a. Orma
two-erg

k’acma
man-erg

sam-sami
three-dist-abs

canta
suitcase-abs

c’aigo.
carried-3sg

‘Two men carried three suitcases [each/each time].’ (Gil 1988:1044)

b. mdz im-mdz ime
heavy-dist-abs

cantebi
suitcase-pl-abs

‘heavy suitcases’ (Gil 1988:1043)

Reduplication in Georgian shows that distributivity (either simple distributive and

dependent distributive) is also available for verbs and adverbs.

For Chinese, both the∀∃ reading and the∃∀ reading are possible for (1.17a).

(1.17)a. mei-yi-ge
every-one-classifier

xue-sheng
student

xi-huan
like

yi-ge
one-classifier

lao-shi.
teacher

‘Every student likes a teacher.’

b. mei-yi-ge
every-one-classifier

xue-sheng
student

ge
each

xi-huan
like

yi-ge
one-classifier

lao-shi.
teacher
‘Each student likes a teacher.’

But only ∀∃ is possible for (1.17b). The wordge in example (1.17b) is a depen-

dent distributivity marker which forces the dependent distributive reading of the

indefinite.19

19-Giik in Korean can also be considered as a dependency distributivity marker. See Choe (1987)
for more details.
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Collective Markers

In English, the wordtogether, like (1.18a,b), is used to mark the collective reading.

(1.18)a. Three studentstogetherwrote a paper.

b. Three students wrote a papertogether.

(1.18a) and (1.18b) seem to have the same meaning. What is the meaning ofto-

getherwhich makes the position irrelevant to semantics interpretation? I will pro-

vide an answer in chapter 4.

Similar issues also account for the unacceptable examples (1.19).

(1.19)*John and Mary together are happy.

Different types of collective marker are also available. For example,at once

seems to be fine just liketogetherin (1.20a), but it differs fromtogetherin (1.20b).

(1.20)a. John grabbed ten marbles together/at once.

b. John and Mary together/*at once lifted a piano.20

20Compare to (1.20b), (i) seems to be much better.

•(i) Hearing the signal, John and Mary at once lifted a piano.
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1.1.4 Dependent Readings vs. Scope Readings

Some people may find it uncomfortable to introduce the dependent reading as a

specific type of plural reading. In fact, the dependent readings properly correspond

to so calledscope readingsin the literature, and the scope readings are simply

consequences of the scope relations between logical quantifiers.21

A clarification of the termscope relationwill felicitate the following discus-

sion. The standard usage of the termscope relationin logic is to indicate the order

of any two logical quantifiers, e.g.∀ and∃ in first order logic. On the other hand,

in the linguistic literature, since DPs in natural language sentences always induce

logical quantifiers in logical forms, the termscope relationis also used to indicate

the order of any two DPs in a natural language sentence. The difference between

these two usages should be self-evident in the relevant context.

Consider a possible objection to the notion of the dependent reading. Con-

sider (1.1), repeated as (1.21), again.

(1.21)Three students wrote a paper. (Krifka 1996)

The standard treatment of (1.21) in the literature is to assume thatthree studentstake

wide scope overa paperand put a distributive operator in front ofwrote a paper

like (1.21-1), and then exploit universal quantification into higher order variables

for the distributive operation to get (1.21-2).

21There are different ways to implement the scope relations logical quantifiers from surface forms
of sentences, e.g. quantifier raising, continuation, and type shifting. See chapter 5 for more details.
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• (1.21-1) Three studentsD(wrote a paper).

• (1.21-2)∃X(|X| = 3∧∀x(x ∈ X → student(x)∧∃y(paper(y)∧wrote(x, y)))

(1.21-2) has the same truth condition as the dependent reading which has thethree

studentsas the dependent domain. People might claim that the dependent reading

is a redundant semantic notion.

Two important assumptions are involved in the proposal to replace depen-

dent readings. First, distributivity is modeled involving universal quantification or

universal quantification over higher order variables (or some similar type of seman-

tic element), and the realization of scope relations on syntactic elements depends on

exploiting (at least one) universal quantification in logical form. As we can see in

(1.21-2), the scope relations between DPs are not enough to create scope readings:

both the scope relations between DPs and the distributivity operator are required to

create the scope reading for (1.21). This can be easily confirmed by the comparison

of the following three sentences.

(1.22)a. Three hunters tracked a bear.

b. Three hunters each tracked a bear.

c. Three hunters together tracked a bear.

The scope reading whichthree hunterstakes wide scope in (1.22a) is available in

(1.22b) becauseeachis a distributive operator. The scope reading is unavailable

in (1.22c) because the plural markertogetherblocks the distributivity. This shows
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that scope relations between DPs are not enough to generate scope readings because

collectivity reading may block the scope reading.

For the examples in (1.23), no distributivity operator is required to create

scope reading since distributivity is embedded in the semantic interpretation ofev-

ery. This may provide a justification to exploit universal quantification to model

distributivity.

(1.23)a. Every man loves a woman.

b. A guard is standing in front of every building.

We can see that if we do not adopt the notion of a dependent reading, we

need to adopt a hybrid proposal to account for scope readings and plural readings:

the formalism accounting for different plural readings is different from the formal-

ism accounting for scope readings, because different scope relations do not match

different plural readings.

Whether the hybrid proposal can be justified depends on two factors. First,

we shall consider whether the two different formalisms in the hybrid proposal

mentioned previously can be independently motivated. Second, we shall consider

whether introducing the distinction between dependent readings and simple dis-

tributive readings can handle anything in a way better than the hybrid proposal. As

I shall argue in chapter 5, the benefit of introducing the dependent reading is that

(a) implementing the simple distributive reading by exploiting universal quantifi-

cation is dubious and leads to the problem of co-distributivity, (b) the introduction
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of dependent reading is compatible with a general concept of plurality22 without

assuming anythingad hoc, and (c) the difference of two types of distributivity can

reflect different anaphoric properties that we are going to pursue in this dissertation.

1.1.5 The Standard Theory of Plural Readings

The standard theory of plural readings contains four theses: the standard theory

of determiners, the semantics of number markings on head nouns, the typology of

predicates, and the account for unavailable plural readings. Here, the introduction

of the standard theory will be very concise, the (formal) details will be discussed

in different chapters when they are required. Other proposals, which are either not

much different from the standard theory or not so popular in the literature right now,

will also be introduced in various chapters.

The Standard Theory of Determiners

The standard theory of determiners divide determiners into three types re-

garding the types of quantification they introduce: plural determiners, distributive

determiners, and singular determiners. The division partially determines the avail-

able plural readings of sentences regarding to the determiners used in the sentences.

In chapter 5, I shall argue that the standard theory of determiners does not properly

account for how determiners affect available plural readings.

22For example, the unacceptable sentence in (i) shows that the floatingeachbrings a plurality
requirement for the dependent domain.

(i) Two students/*A student each wrote three papers.
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Plural Determiners, e.g. pluralsomeand numeral determiners likethree,

introduceexistential quantification over plural variables, which range over plural

objects (e.g. sets or mereological sums). For example, the numeral determinerthree

has the lexical definition (1.24).

(1.24)three=λP.λQ.∃X(|X| = 3 ∧ P [X] ∧Q[X])

In the formal implementation, collective readings are default readings for this type

of determiners. A distributivity operator is required to generate distributive read-

ings.

Distributive Determiners, e.g.everyandeach, introduceuniversal quantifi-

cation over singular variables, which range over singular objects. For example, the

determinereveryhas the lexical definition (1.25).

(1.25)every=λP.λQ.∀x(P [x] → Q[x])

In the formal implementation, distributive readings are default readings for this type

of determiners, and there is no way to generate collective readings.

Singular Determiners, e.g. singularsomeand singularthe, introduceexis-

tential quantification over singular variables, which range over singular objects.

For example, the determinera has the lexical definition (1.26).

(1.26)a=λP.λQ.∃x(P [x] ∧Q[x])
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In the formal implementation, distributive readings are default readings for this type

of determiners, and there is no way to generate collective readings.

The Meaning of Number Markings on Head Nouns

In the standard theory, the number markings on head nouns, e.g.studentin

every student, has the following simple interpretations: the singular marked head

nouns introduce singular variables which range over singular objects, and the plural

marked head nouns introduce plural variables which range over plural objects. For

example, assume that the nounN denote the set{a, b, c}. One of the proposals

in the literature takes the denotation of the noun marked by the singular number

feature,Nsg, as the set{a, b, c}, and the noun marked by the plural number feature,

Npl, to have denotation as the set{{a, b}, {b, c}, {a, c}, {a, b, c}}; i.e. the sets in

the power set of the set denoted byN which has cardinality more than one.

The number markings on head nouns receive the above interpretation for the

following reasons. First, nouns marked with singular number feature always come

together with distributive determiners or singular determiners always. In order to

satisfy the formal semantic implementation, nouns marked with singular number

feature must introduce singular variables into to be able to compose with those

determiners. Simple reason goes for nouns marked with plural number features.

Second, the proposals for number markings on head nouns provide ‘meaning’ for

plural variables, i.e. the objects they range over. In chapter 4, I shall argue that the

number markings on head nouns are semantically insignificant.

The Typology of Predicates

26



In the standard theory, the typology of predicates mentioned in section 1.1.2

is implemented in a specific way: distributive predicates likestudentare predicates

which apply only to singular variables, (b) collective predicate likegatherare pred-

icates which apply only to plural variables, and (c) mixed predicates likevote for

the proposalare predicates which can apply to either singular or plural variables. I

agree with the predicate typology in section 1.1.2, but I shall proposal a different

way to implement the predicate typology in chapter 5.

The Unavailability of Plural Readings

In the standard theory, the semantic composition is implemented with func-

tional composition inλ-calculus, the account for unavailable plural readings follows

this framework. In the standard theory, a plural reading is unavailable iff it results

type crashin functional composition. For example, no collective reading is avail-

able forevery student proposed to submit a final papersince the singular variable

introduced byeveryis incompatible with collective predication, which applies on

only plural variables, fromproposed to submit a final paper.

The way how unavailable plural readings are accounted is also used to ac-

count why some sentences are semantically unacceptable. The idea is that a plural

sentence is semantically unacceptable iff it has no available plural reading. For ex-

ample, the sentenceevery student gathered in the squareis unacceptable because

everyintroduce singular variable butgatherapplies only to plural variables.

One consequence that follows from this type of explanation for available

plural readings and acceptable plural sentences is that there is a clear cut on whether

27



a plural reading is available and whether a plural sentence is acceptable. In chapter

4 and 5, I shall argue that the clear cut does not exist.

1.2 Toward Dynamics: Beyond Truth Conditions

It is well known that different plural readings have different truth conditions. This

section shows that they also affect more than truth conditions. And then I argue that

dynamic semantic provide a better framework to model plural readings and their

non-truth conditional effects.

1.2.1 Truth Conditions and Semantic Side Effects

In standard truth conditional semantics, including type-theoretical semantics (Mon-

tagovian Semantics), a sentence is evaluated with respect to a model.23 Evaluation

with respect to a modelcan be understood as an evaluation function[.]M written as

in (1.27).

(1.27)[.]M : S → {0, 1}, in which M is a model, S is the set of sentences, and 0

and 1 are truth values.

I will call the range (or the outputs) of the evaluation functionthe semantic side

effect. The semantic side effect is named by the reason that it may contribute to

the evaluation of other semantic notions. For example, in classical logic, (1.28a)

23In informal talk, we may talk about the evaluation of sentences with respect to situations or facts
of the world. We may consider them as partial models.

28



logically implies (1.28b) because in every model where (1.28a) has the value 1

(true), (1.28b) also has the value 1.

(1.28)a. John is a man and Mary is a woman.

b. John is a man.

In standard truth conditional semantics, truth values are the only semantic side ef-

fects of the semantic evaluation for sentences. Since the truth values of sentences

are determined by their truth conditions, I shall call the truth values astruth condi-

tional semantic side effects. Similarly, every language items in a sentence have its

contribution to the truth condition of the sentences, and the evaluation function can

also assign truth conditional semantic side effects to it.

With the assumption that the meaning of a sentence is its truth conditions,

sentences which have the same truth values (i.e. the same truth conditional semantic

side effects) in all possible semantic evaluations have the same meaning. In the

following sections, I will show that sentences have semantic side effects which

are not determined by their truth conditions, the side effects that I call thenon-

truth conditional semantic side effects. As a consequence, the truth conditions of

sentences cannot bethemeaning of sentences.

What I call the non-truth conditional semantic side effect has its precur-

sors in the semantic literature. In some of the semantics for hyper-intensional con-

text (i.e. the context of propositional attitudes), people allow for ‘structures’24 of

24Or anything else.
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sentences to be part of the semantic side effects of the sentences (e.g. Cresswell

1985).25 On such a view, the semantic side effect ofHesperus is visibleis distinct

from the semantic side effect ofPhosphorus is visible. And since the ‘structure’

features of sentences are not determined by the truth conditions of sentences, the

semantic side effects related to the structure features of sentences are non-truth con-

ditional. The non-truth conditional semantic side effects I shall propose have more

general applications than the structured features of sentences explained by Cress-

well (1985).

1.2.2 Anaphoric Content and Semantic Side Effects

The simplest way to argue that the semantic side effects of sentences are more than

truth values is to find sentences which have the same truth value in every model

but differ in the semantic properties that the sentences can contribute. The usage of

anaphors in natural language provides these kinds of examples. A classic example

is (1.29a,b) from Barbara Partee.

(1.29)a. One of ten marbles was not in the bag.

b. Nine of ten marbles were in the bag. (Barbara Partee)

Intuitively, (1.29a) and (1.29b) have the same truth value in every model. However,

they differ in their discourse behavior in (1.30a,b).

(1.30)a. One of ten marbles was not in the bag. It was under the sofa.

25This approach is adopted to model hyper-intensional context like propositional attitudes.
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b. Nine of ten marbles were in the bag. *It was under the sofa.

(Barbara Partee)

While the pronounit is acceptable in (1.30a), it is unacceptable in (1.30b). Since

(1.29a) and (1.29b) have the same truth value, the difference of acceptability does

not come from the truth value differences of (1.29a) and (1.29b) – there is none.

Another possibility to account for the difference in (1.30a) and (1.30b) is to consider

truth conditions as part of semantic side effects. However, this is not good enough.

Since (1.29a) and (1.29b) always have the same truth value in every model, by

definition, they have the same truth conditions. Since (1.29a) and (1.29b) have

the same truth conditions, including truth conditions in semantic side effects does

not help to understand the difference between (1.30a) and (1.30b). The difference

between (1.30a) and (1.30b) causes difference in the usage of anaphors, we may

say that (1.30a) and (1.30b) differ in theiranaphoric content. Roughly speaking,

the anaphoric content can be understood as a type of content which determines the

proper use of anaphors. The anaphoric content is a type of non-truth conditional

semantic side effects since it is not determined by truth conditions.

To show that anaphoric content is not truth conditional, we may consider

more cases. While, intuitively, (1.31a) and (1.31b) have the same truth conditions,

they have different semantic side effects, as shown in (1.32a) and (1.32b).26

(1.31)a. Every girl in this room is more than 6 feet tall.

26People may say that (1.32b) has the uniqueness presupposition but (1.32a) has a different pre-
supposition. I am not considering this difference here.

31



b. The shortest girl in this room is more than 6 feet tall.

(Variations from Heim 1999)

(1.32)a. Every girl in this room is more than 6 feet tall. They are all basketball

players.

b. The shortest girl in this room is more than 6 feet tall. *They are all

basketball players.

Some might wonder whether the difference between (1.31a,b) can be explained by a

need for syntactic agreement of anaphoric pronouns. Chapter 2 will give a negative

answer to this question.

Any pairs of necessary truths can be used to exhibit non-truth conditional

side effects. (1.33a,b) provide more evidence for the argument that truth values

and truth condition is not enough to account for anaphoric content.27 By simple

mathematical calculation, (1.33a), (1.33b), and (1.33c) have the same truth value in

every model, i.e. they are all true in every model.

(1.33)a. Three plus five is even.

b. Eight is even.

27The following examples about numbers are inspired by Cresswell (1985). Cresswell (1985)
uses examples about numbers to show that belief contexts are hyper-intensional. My examples,
and also Partee’s examples, can also be used to show that belief contexts are hyper-intensional.
While Cresswell (1985) proposes the structured meaning to solve the problem of hyper-intensional
contexts, the structured meaning theory cannot provide a solution to the anaphoric difference of truth
conditionally equivalent sentences. On the contrary, the semantic side effect theory may provide a
different way to solve the problem of hyper-intensional context.
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c. Two plus six is even.

However, they should exhibit different semantic side effects in order to make sense

of the difference in (1.34a,b,c).

(1.34)a. Three plus five is even, because they are both odd. (true)

b. *Eight is even, because they are both odd.

c. Two plus six is even, because they are both odd. (false)

There is a tendency to deny that the difference in examples like (1.34a,b,c)

has anything to do with semantics. This tendency looks for pragmatic explana-

tions of the difference, e.g. Stalnaker (1998). To account for the different between

(1.34a) and (1.34b), the pragmatic approach appeals to the concept ofsalient ob-

jectsfor anaphors. The pragmatic account may say that there are two salient objects

in (1.33a) but there is only one salient object in (1.33b) which can not be the an-

tecedent of the pronounthey. The difference of anaphoric content in (1.33a) and

(1.33b) can be explained by the difference in salient objects.28

However, the difference in following examples has nothing to do with salient

objects for anaphors.

(1.35)a. Three plus five is even because the addition of any two odd numbers is

even.

28See chapter 5 for more discussion on the salience account.
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b. ? Eight is even because the addition of any two odd numbers is even.

c. That three plus five is even is true because the addition of any two odd

numbers is even.

d. ? That eight is even is true because the addition of any two odd numbers

is even.

There is an obvious rhetorical relation in sentences (1.35a) and (1.35c). The failure

to find a rhetorical relation in (1.35b) and (1.35d) explains why they are unaccept-

able. The difference in (1.35a) and (1.35b) cannot be explained by the pragmatic

salience account. The difficulty is more vivid for examples (1.35c) and (1.35d)

in that it is indicated that (1.33a) and (1.33b) obviously has the same truth value

but have different content. The pragmatic salient account tries to account for the

anaphors by their reference to salient objects. When we use ‘any’ in (1.35a,b,c,d),

we are not talking about any salient objects.29

The non-truth conditional semantic side effect also shows up in the intra-

sentential level expressions. Standard truth conditional semantics provides the same

denotation forthree plus fiveandeight, but they may be distinguished by apposi-

tives.

29The following comparison is also interesting.

(i) Three plus five, which is eight, is even.

(ii) Three plus five is even. It is eight.

(iii) *Three plus five, which are both odd, is even.
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(1.36)a. Three plus five, the sum of two odd numbers, is even.

b. ?Eight, the sum of two odd numbers, is even.

Even thoughthree plus fiveandeight have the same denotation in every standard

model of arithmetic, they exhibit different semantic side effects.30

The consideration from semantic side effects of anaphoric content beyond

truth conditions may provide some inspiration on the issue how numeral determin-

ers should be interpreted. Consider two possible logical translations of (1.37a) as

either (1.37b), i.e. exactly two students were absent today, or (1.37c), i.e. at least

two students were absent today.

(1.37)a. Two students were absent today.

b. ∃x∃y(x 6= y ∧ be absent today(x) ∧ be absent today(y)∧
¬∃z(z 6= x ∧ z 6= y ∧ be absent today(z)))

c. ∃x∃y(x 6= y ∧ be absent today(x) ∧ be absent today(y))

Neither (1.37b) and (1.37c) catches the meaning of (1.37a) properly. (1.37b) does

not have the same truth condition as (1.37a). (1.37a) can be true in case that there

were more than two students that were absent today but not (1.37b). I can truly say

(1.37a) in case that I notice only two students were absent even though ten students

30In general, the above arguments can be divided into two types. The first type involves pairs
of sentences with the same truth values but which are shown to have distinct semantic side effects
through the use of inter-sentential anaphora. The second type uses two co-referential DPs (i.e. with
the same denotation) but which have different semantic side effects brought out by using appositives.
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in total were absent, but (1.37b) cannot be true in this scenario. In the literature

(e.g. Horn 1972 and Kadman 1985), people indicate that (1.37b) can be a Gricean

implicature of (1.37a).

(1.37c), even though it has the same truth conditions as (1.37a), does not

exhibit the same meaning (anaphoric content) as (1.37a) when we consider them in

slightly more complex discourses like (1.38a) and (1.38b).

(1.38)a. Two students were absent today because they went to the crazy party

last night.

b. At least two students were absent today because they went to the crazy

party last night.

There are (at least) two obvious differences in the interpretation of (1.38a) and

(1.38b). For the first, there is a way to interprettwo studentsin a ‘certain’ sense in

order to be referred by the pronounthey. However, this certain sense of interpre-

tation does not show up in the phraseat least two studentssince its upper limit is

unbound. For example, assume that there were ten students absent today but only

five of them went to the crazy party last night. In this situation, (1.38a) says some-

thing true but it is not clear whether (1.38b) says something true since the most

salient interpretation forthey in (1.38b) refers to the ten absent students. This ab-

sence of the ‘certain’ sense makes it difficult for the pronountheyto refer toat least

two studentswithout referring to its upper bound.31 Second, there is a certain in-

31Importing generalized quantifier theory is not useful here because the generalized quantifier
semantics for (1.37a) is equivalent to (1.37c).
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terpretation which is more available for (1.38b) than for (1.38a) in which thatthey

refers to (all) the students in the domain of discourse: at least two students were

absent today because (all) the students went to the crazy party last night.32

In sum, a semantics for numeral determiners should satisfy the following

two conditions.

(1.39)a. A numeral determinerN has the same truth conditions as the determiner

at least N.

b. A numeral determinerN has different anaphoric content from the deter-

minerat least N

According to (1.39b), to provide a semantics for numeral determiners requires

to have the semantic side effects of numeral determiners to go beyond sentential

boundaries.

1.2.3 Plural readings and Semantic Side Effects

Plural readings have an essential impact on non-truth conditional semantic side ef-

fects. The difference semantic side effects constituted by different reading can be

easily exhibited by singular and plural anaphora. I will show that different read-

ings contribute to different semantic side effects by showing that different plural

readings give rise to different anaphoric accessibilities. A detailed elaboration will

follow in chapter 2.

32In the literature, this is called complementary anaphora.
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A clarification on the notions ofaccessibilityandantecedentwill facilitate

the following discussion. By saying that a DP (or NP) is accessible by an anaphor,

it means that the DP (or NP) is the grammatical antecedent of the anaphor. An

anaphor may not have a grammatical antecedent (e.g. complementary anaphora).33

On the other hand, by saying that an object is accessible by an anaphor, it means

that the object is the semantic antecedent of the anaphor. As far as I know, every

anaphor must have semantic antecedent. Here, I am not committing to any specific

type of objects as semantic antecedents. The two types of use ofaccessibilityand

antecedentshould be clear in relevant context.

Besides simple plural anaphora like (1.40a,b),

(1.40)a. All students went to school early this morning.

b. They took an important Chemistry test.

the involvement of different plural readings creates difficulties and more constraints

for a theory of plural anaphora, as well as singular anaphora. For example, to ac-

count for (1.41a,b), in which (1.41a) is interpreted collectively and (1.41b) is inter-

preted distributively, we should not apply plural readings to DPs directly. Other-

wise, the DP in (1.41a) won’t be accessible to the pronountheyin (1.41a).

(1.41)a. Three students mowed the whole meadow together.

b. They worked tirelessly. (Asher & Wang 2003)

33See chapter 2 for more discussion on whether a DP or an NP is the grammatical antecedent of
an anaphor.
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Another phenomena is what I callpluralized singularity, describing cases

in which grammatical singular anaphoric pronouns can sometimes have semantic

plural antecedents.

(1.42)a. Three students1 each wrotea paper2.

b. They1 sentit2 to L&P. (Krifka 1996)

In (1.42b), the grammatical singular pronounit should have a semantic plural an-

tecedent consisting of three papers total because the dependent distributive activates

a dependency relation that attributes each of the three students a paper.

Corresponding to the phenomenon of pluralized singularity, we also have

a phenomenon calledsingularized plurality: a grammatical plural anaphor which

has grammatical or semantic singular antecedent. For example, as we can see,

determiner phrases likeevery studentare syntactically singular and semantically

distributive, i.e. it mostly introduces a distributive interpretation, one in some sense

people take it to be semantically singular. However,every carin (1.43a) is only

accessible to plural pronouns, not to singular pronouns. In some sense, we can say

that the plural pronoun in (1.43a) has some singular feature if the idea (of other

people) about the singularity of universal determiners is right.

(1.43)a. John photographed every car so that I could advertise them/∗it.

b. Three students each wrote a paper they liked. (Reyle 1996)

Moreover, the phenomenon is not confined to universal determiners. In (1.43b)

the noun phrasethree studentsunder distributive marking should be semantically
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singular but is obviously accessible to the plural pronounthey.34 We can either

deny thateachis a singular marker or claim that the pronountheycan be simply

used singularly as a special case in this example. But this explanation is relatively

ad hoc.

On the other hand, both grammatical singular and plural pronouns can ac-

cess the same antecedents without considering the syntactic singularity or plurality

of their antecedents in some cases, as shown in (1.44a,b).

(1.44)a. Three students each wrotea paper2.

b. They sentit2/them2 to L&P. (Krifka 1996)

Both it andthemare acceptable in (1.44b) cannot be easily explained by the idea that

pronominal agreement is simple syntactic agreement (e.g. Neale 1990, Chomsky

1995, Krifka 1996, etc.).35

Even though the examples in (1.45a-c) all have the same truth conditions,

they give rise to different anaphoric conditions, as shown in (1.46a-c).

(1.45)a. All farmers have a donkey.

b. Every farmer has a donkey.

c. Each farmer has a donkey.

34I am not considering the political correct use of the pronountheyhere.
35People who believe that pronominal agreement is simple syntactic agreement also believe that

agreement morphology on pronouns does not have any semantic interpretation. In chapter 2, I will
also show that this is wrong.
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(1.46)a. All farmers have a donkey. *He beats it every day.

b. Every farmer has a donkey. ?? He beats it every day.

c. Each farmer has a donkey. ?He beats it every day. (Asher 2001)

The effect of plural readings on semantic side effects can also be shown by

nominal appositives. For example, (1.47a) is only acceptable under a distributive

reading of the main clause but (1.47b) is only acceptable for a collective reading of

the main clause.

(1.47)a. Three students wrote a paper, “Anaphora,” “Plurality,” and “Quantifica-

tion.”

b. Three students wrote a paper, “Conditionals.” (p.c. Mark Sainsbury)

In sum, it is obvious that plural readings contribute to semantic side effects

that have consequences for anaphoric content. To account for the semantics of

plural readings properly, we have to account for their effects on anaphoric content.

1.2.4 Modeling Semantic Side Effects: Dynamic vs. Static Semantics

This dissertation uses dynamic semantics to model both the truth conditional and

non-truth conditional semantic side effects of plural readings. Before introducing

how dynamic semantics might help to model the semantic side effects of plural

readings, I first reconsider why truth conditional semantics fails to model non-truth

conditional semantic side effects properly.
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Truth Conditional Semantics and Semantic Side Effects

An important property of standard model-theoretical semantics, including type-

theoretical semantics, is that the truth value of sentences is relevantonly to model

construction, call itthe Tarskian Principle.

(1.48)Tarskian Principle. A sentence (with no free variables) is satisfied with

respect to an assignment function and a modelM iff the sentence is satisfied

with respect any assignment function and the model M.

Another property is that the truth of a sentence is irrelevant to the detail

information about which part of model is used to validate a sentence with quantifiers

and bound variables, call itthe anti-specificity principle of quantifiers. For example,

a natural language sentence like (1.49a), which has the first-order logic translation

(1.49b), is true iff in the model of evaluation there is at least one man who walked

into the park.

(1.49)a. A man walked into the park.

b. ∃x(man(x) ∧ walked into the park(x))

Since (1.49b) is a quantifier sentence, the semantic evaluation outputs a truth value

but does not provide any information about who exactly is the man walked into the

park is, even if (1.49b) is true in a model, i.e. the witness or the truth maker of

(1.49a) is not provided or revealed in the semantic side effects. I will call this type

of semantic evaluation of quantifiers which gets rid of any specific information (ex-

cept truth values) theanti-specific semantic evaluation of quantifiers. Anti-specific
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semantic evaluation of quantifiers is the way the Tarskian principle is implemented

in first-order semantics.

People may argue that the anti-specific semantic evaluation of quantifiers for

(1.49a) has its advantages. The main advantage of this type of semantic evaluation

can track back to Russell’s distinction between referential and denoting expressions.

The DPa man, introducing a quantified expression, in (1.49a) is a denoting expres-

sion which is different from the referential expressionJohn, introducing a constant,

in (1.50). (1.49a) does not say anything explicit about who walked into the park,

but (1.50) does explicitly talk about John. The anti-specificity principle guarantees

the difference.

(1.50)John walked into the park.

I am not going to argue against the difference between denoting expressions and

referential expressions. However, the difference between denoting expressions and

referential expressions does not provide a reason for anti-specific semantic evalu-

ation since there is no output difference, i.e. only truth values are the outputs, for

sentences containing denoting expressions and referential expressions. The differ-

ence between denoting expressions and referential expressions isinternally coded

in anti-specific semantic evaluation. In other words, there is no reason to believe

that the Tarskian principle and the anti-specificity principle should stand or fall to-

gether. In a natural language semantics, we can still respect the Tarskian principle

but deny the anti-specificity principle to still provide additional detailed information
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about the truth makers for sentences. That is the dynamic semantics I am talking

about.

Dynamic Semantics: Context Change Potential

The standard elaboration on the characteristics of dynamic semantics is the

slogan thatmeaning is context change potential(CCP).

(1.51)“The slogan ’You know the meaning of a sentence if you know the conditions

under which it is true’ is replaced by this one: ’You know the meaning of

a sentence if you know the change it brings about in the information state

anyone who accepts the news conveyed by it’. Thus, meaning becomes a

dynamic notion: the meaning of a sentence is an operation on information

states.” (Veltman 1996: 221)

Although it is appealing, themeaning as context change potentialslogan does not

tell us much. To be more specific, we should keep in mind that “context” in dy-

namic semantics, has a specific meaning which is quite different from its ordinary

usage in philosophy of language, semantics, and pragmatics. Even though many

dynamic semanticists try to clarify its philosophical foundations (e.g. Heim 1982,

exploiting the idea of common ground from Stalnaker), it is enough to recall its

formal meaning if we get confused.

Creative imagination on what “context” might mean in (1.51) gives rises

confusion and criticism of dynamic semantics. It also helps to see through the neg-

ative side. For example, in his discussion of the semantics-pragmatics distinction,

Bach (2004) concludes the following.
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(1.52)“Finally, our formulation of the semantic-pragmatic distinction throws a mon-

key wrench into the conception of the semantic content of a sentence as its

CONTEXT-CHANGE POTENTIAL. This conception, adopted by many for-

mal semanticists (e.g. Heim 1983a), treats semantic content dynamically,

as the ability of a sentence, when uttered, to alter the context in which it is

uttered (or, where what Lewis 1979 calls “accommodation” is required, to

change the context retroactively.) In my view, however, this conception con-

flates semantic content with pragmatic effect. It is in virtue not just of what

the speaker says but of the fact that he says it that the (wide) context36 is

changed in certain way. Context change is the combined effect of what is

saidand saying it in the context.” (Bach 2004: 477-478)

From Bach’s viewpoint, the context change from the contribution of what is said

is semantic and the contribution from the fact of saying is pragmatic. For him,

dynamic semantics confuses the semantics-pragmatics distinction. He may be right

if we define the semantics-pragmatics in the way he wants. Nonetheless, this kind

of semantics-pragmatics distinction, even if it is notad hoc, is still debatable and

can only be correct when speaking loosely.37

A Variation of Truth Conditional Semantics: First-Order CCP Semantics

36According to Bach (2004),

(i) “What might be called WIDE CONTEXT concerns any contextual information that is relevant
to determining, in the sense of ascertaining, the speaker’s intension.” (Bach 2004: 477)

37A better distinction for dynamic semantics is to consider the linguistic vs. non-linguistic con-
tent. I am not going to pursue this issue here.
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Truth conditional semantics can also be implemented by context change

potentials in anoninformative sense. As an alternative to implementing semantic

evaluation as (1.27), the semantic evaluation can also be defined in the following

style.

(1.53)[.]M : S → ℘({< g, g > |g ∈ G}), in which M is a model, S is the set of

sentences, and G is the set of assignment functions.

To satisfy the Tarskian principle (1.48), we set up the semantic value of a true sen-

tence as having semantic value as the set{< g, g > |g ∈ G} and false sentence as

Ø. The semantic interpretation of first-order formulas can be redefined as follows.

Definition 1 First-Order CCP Semantics.

1. [P (t1, ..., tn)]M = {< g, h >: g = h& < h(t1), ..., h(tn) >∈ PM}.

2. [¬ϕ]M = {< g, h >: g = h&¬∃k that< g, k >∈ [ϕ]M}

3. [ϕ ∧ ψ]M = {< g, h >: g = h&∃k, i that< g, k >∈ [ϕ]M and< k, i >∈
[ψ]M}

4. [∃xϕ]M = {< g, h >: g = h&∃k, i thatg =x k and< k, i > [ϕ]M}, where

g =x h iff g(y) = h(y) if y 6= x.

Here, I am taking assignment functions as ‘context’ in a loose sense. Defini-

tion 1 provides a way to define first order semantics in the sense of context change

potential. The format in definition 1 is the set notion for CCP. In the literature,
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the set notation is used interchangeably with the relational notation described as

follows.

(1.54)The Relational Notion of CCP.g[ϕ]Mh :=< g, h >∈ [ϕ]M

By definition 2,

Definition 2 Satisfaction in First-Order CCP Semantics.

1. M, g |= ϕ iff ∃h that< g, h >∈ [ϕ]M .

2. M |= ϕ iff for every g ∈ G, ∃h that< g, h >∈ [ϕ]M .

the following simple facts will follow.

Fact 1.1 Some First-Order CCP Semantics Facts

1. Anti-Specificity. For any formulaϕ and modelM , if < g, h >∈ [ϕ]M , then

g = h.

2. For any formulaϕ and modelM , M |= ϕ iff [ϕ]M = {< g, g >: g ∈ G}.

3. Tarskian. For a sentenceϕ, assignmentg, and modelM , M, g |= ϕ iff

M, h |= ϕ for anyh ∈ G.

It is easy to see that fact 1.1.3 shows that the first-order CCP semantics satisfies the

Tarskian principle. At the same time, it is also easy to see that fact 1.1.1 shows that

first-order CCP semantics satisfies the anti-specificity principle.
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From the first-order CCP semantics, we can see that the notion of context

change potential does not really shows that dynamic semantics in the form of first-

order CCP semantics is in any sense different from truth conditional semantics.

This is not surprising: every true sentence has the same semantic side effects in first

order CCP semantics. We need to go further.

Dynamic Semantics: Dynamic Predicate Logic

To illustrate the informative modeling of non-truth conditional semantic side ef-

fects, I shall appeal to dynamic predicate logic (DPL). DPL has the same language

and syntax as first-order logic but with different semantics.

Definition 3 Semantics of DPL (Groenendijk & Stokhof 1991).

1. [R(t1, ..., tn)]M = {< g, h > |h = g& < [t1]M , ..., [tn]M >∈ RM}

2. [¬ϕ]M = {< g, h > |g = h&¬∃k that< g, k >∈ [ϕ]M}

3. [ϕ ∧ ψ]M = {< g, h > |∃k t hat< g, k >∈ [ϕ]M and< k, h >∈ [ψ]M}

4. [∃xϕ]M = {< g, h > |∃k =x g and< k, h >∈ [ϕ]M}

With the same definition of satisfaction and truth in definition 2, we can

see that the anti-specificity condition, i.e. fact 1.1.1, no longer holds because of

definition 3.4. Fact 1.2 shows that DPL is still Tarskian .

Fact 1.2 DPL is Tarskian.For a sentenceϕ, assignmentg, and modelM , M, g |=
ϕ iff M,h |= ϕ for anyh ∈ G.
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What makes DPL substantially different from first-order CCP semantics is

clause 4 in definition 3. The semantics for existential quantifier in DPL introduces

the idea ofwitnessinto existential quantifiers. A witness of an existential formula

is introduced by the resetting induced by existential quantifier on the variables and

tests whether the reset values for variables satisfy the rest of the formula. We can

consider the witnesses as the truth makers of the statement. This design in clause 4

of definition 3 obviously violates the anti-specificity principle in first order seman-

tics.

Dynamic Semantics and Information Processing

The characteristic of dynamic semantics modeling for semantic side effect is that

the semantic evaluation in dynamic semantic tries tokeep the Tarskian principle

formulated in (1.48), but, at the same time, retain witness information by making a

substantial use of assignment functions. We can also consider dynamic semantics

from a totally different perspective: the information processing perspective.

What makes DPL substantially different from truth conditional semantics or

first-order CCP can be exhibited by two features of information processing stated

in Groenendijk & Stokhof (1990b): dynamic semantics is either non-distributive or

non-eliminative or both.

Definition 4 (Groenendijk & Stokhof 1990b) Distributivity and Eliminativity.

1. Distributivity. s[φ]M = ∪i∈s{i}[φ]M

2. Eliminativity. s[φ]M ⊆ s
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First order CCP can be shown as a distributive and eliminative semantics. DPL

in Groenendijk & Stokhof (1991) is a non-eliminative dynamic semantics because

of the definition of the existential quantifier. Update semantics (US) in Veltman

(1996) is a non-distributive dynamic semantics. Consider a simplified propositional

version of US.

Definition 5 Update Semantics.Consider a language which is exactly the same

as propositional logic except that there is one modal operator3. A modelM for

US is: M =< W, I > in which W is a set of possible worlds andI assign every

sentential letter to a nonempty subset ofW . For every formulaϕ, and interpretation

function[.]M ,

• [.]M : Formulas → ℘(W )× ℘(W ).

The recursive definition for interpretation is defined as follows.

1. ρ[p]Mρ1 := ρ1 = ρ− I(p).

2. ρ[ϕ ∧ ψ]Mρ1 := ρ1 = (ρ[ϕ]M)[ψ]M .

3. ρ[¬ϕ]Mρ1 := ρ1 = ρ− ρ[ϕ]M .

4. ρ[3ϕ]Mρ1 :=

(a) ρ1 = Ø if ρ[ϕ]M 6= ρ, and

(b) ρ1 = ρ otherwise.
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What makes US non-eliminative is definition 5.4:3 is a test on whole information

state.

Both DPL and US verify the following consequence.

(1.55)Non-Commutativity of Conjunction. 6|= (ϕ ∧ ψ) ↔ (ψ ∧ ϕ)

Dynamic semantic theories like DPL or US make semantic interpretation

into sequences of operations on information states. The sequence of operations on

information states constitutes the information flow. As indicated in Groenendijk &

Stokhof (1990b), a dynamic semantics is either non-eliminative or non-distributive

or both. To clarify the important of non-eliminativity and non-distributivity, we

consider the distinction among different types of information. There are three basic

types of operations that may occurs in information flow from one state to another

state.

(1.56)a. Reducing Uncertain Information: Every information must contain more

or less uncertainty (of course a information state will have 0 uncertainty

if it contains all possible information). The simplest operation for infor-

mation flow is to reduce the uncertainty of the information carried by

a state. For example, while an information is uncertain about whether

John is married, the uncertainty can be reduced by evidence showing

that John is married.

b. Changing Information Content: Just as an operation may provide new

information by reducing uncertain information as (1.56a), new informa-

tion can also be provided by changes in the content contained in the
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information. For example, some of the bits of an information state may

contain information about John, an operation may change the state to

a different states by making those bits carry information about Bill in-

stead. Clause 4 in definition 3 belongs to this type.

c. Checking Information Uncertainty: An operation which checks uncer-

tain information is to distinguish certain information from uncertain in-

formation.3 in US exemplifies such an operation. An uncertain infor-

mation checking operation does not change information state (in infor-

mation flow) like (1.56a) and (1.56b) do.

Reducing information uncertainty can be purely classical, static, and truth condi-

tional at the sentential level, i.e. distributive and eliminative. In reducing infor-

mation uncertainty, getting rid of the ‘false’ information bits by bits makes the

semantics eliminative. Changing information content has to pick up the part which

requires change (distributivity) but makes the new state different from the old one

(non-eliminative). Checking the information uncertainty is eliminative, because it

does not change information states, but non-distributive, because non-detailed (cer-

tain) information about the state is revealed.

Dynamic Semantics: An Objection

Berger (2002b) proposes a general argument to argue against dynamic se-

mantics. His main argument is to show (a) that dynamic semantics can provide

truth value to a ‘whole’ discourse but fail to account for truth value of different
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sentences of a discourse, and (b) DPL cannot represent the Geach-Kaplan sentence

Some critics admire only one another.

(1.57)a. “One central concern with this approach [DRT, FCS, and DPL] is that

there is no way to assign a truth value to individual sentences of a dis-

course.” (Berger 2002b:

54)

b. “Further, we note that DPL, as formulated by Groenendijk and Stokhof,

offers no construction rule for embedding simple plural pronouns, ... .

A more serious objection is that plural quantification as expressed in the

Geach-Kaplan sentence cannot be formalized into DRT or DPL ... .”

(Berger 2002b: 56)

The objection (1.57b) is correct but irrelevant to the general framework of dynamic

semantics. DPL is only a dynamic extension of first-order logic and was not pro-

posed to account for Geach-Kaplan sentences. A more general challenge to dy-

namic semantics should ask whether there can be a dynamic semantics to represent

the Geach-Kaplan sentence.

The objection (1.57a) is incorrect but relevant. Berger’s argument for the

difficulty of (1.57a) is that dynamic semantics must provide “contradiction” for

discourse (1.58a,b), but (1.58a,b) seems to be consistent, call it thethe problem of

content persistencein dynamic semantics.

(1.58)a. A: Some woman will land on Mars in the year 2010. She will be an

American.
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b. B: She won’t be an American. She will be a Russian.

The problem arising from (1.58a,b) has long being noticed in the literature of dy-

namic semantics, e.g. Chierchia (1995) and Asher & Lascarides (2003). Nonethe-

less, it has being handled pretty well in Asher & Lascarides (2003). The basic idea

in Asher & Lascarides (2003) is that the conversation is a dynamic process and

what B said is to ‘revised’ or ‘correct’ part of what A said. Berger (2002b) tries

to account for (1.58a,b) by giving every separated sentence a truth value, but the

proposal cannot provide a proper understanding of the discourse (1.58a,b).

Dynamic Semantics: Remarks

Dynamic semantics provides important tools to model non-truth conditional seman-

tic side effects. The whole picture has , I believe, serious import for the theory of

meaning. I have already shown that truth conditional semantic side effects are dif-

ferent from non-truth conditional semantic side effects, and the difference not only

shows up in linguistic examples but is also logically significant. The difference

between truth and non-truth conditional semantic side effects can be easily mod-

eled formally by using dynamic semantics. We also see that dynamic semantics is

quite a useful tool to model non-truth conditional semantic side effects. Exploit-

ing to the difference between truth conditional and non-truth conditional semantic

side effects, we can distinguish the difference between truth conditional meaning

and non-truth conditional meaning. Truth conditional meaning, identified by truth

condition semantic side effect, iswhat a sentence mean considering when it is true

or false. On the other hand, non-truth conditional meaning, identified by non-truth
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conditional semantic side effects, iswhat a sentence means considering how it af-

fects other sentences.Anaphoric content, a kind of informational content encode to

be used for anaphors, is one of the non-truth conditional content. Every expression

has its contribution to truth conditional semantic side effects, but their effect goes

beyond truth conditions.

1.3 Toward Underspecification: Beyond the Syntax-Semantics
Interface

This dissertation concerns two issues involved in the construction of plural logical

forms.

(1.59)a. The Ambiguity of Plural Sentences:The first issue is about whether a

plural sentence which has more than one plural reading is ambiguous or

under-determined (or vague) with respect to the plural readings. If the

sentence is ambiguous, then we should construct different logical forms

for the different readings – so the sentence will have multiple logical

forms. Nonetheless, if the sentence is under-determinate, then we need

only to construct one logical form which captures the different readings

in the sense that different readings correspond to different situations or

facts making the sentence true.

b. Ambiguity and the Syntax-Semantics Interface:If the ambiguity of plu-

ral sentences is granted, we need to consider whether different logical

forms for an ambiguous sentence can be characterized from the syntax-
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semantics interface. The choice is simple: are different logical forms

for an ambiguous sentence specified at the syntax-semantics interface?

Chapter 3 argues that a plural sentence which has more than one plural reading

is ambiguous. The argument is briefly summarized in the following section 1.3.1.

Chapter 4 argues in more detail about why the syntax-semantics interface does not

provide specified logical forms for plural sentences. One of the main arguments

is the categorical problem of plural readings: there is no obvious way to identify

the syntactic or semantic categories for the factors contributing to the plural logical

form construction. The arguments in chapter 4 leads to the requirement of under-

specified logical forms for the construction of plural logical forms: plural logical

forms are not always specified by information from the syntax-semantics interface.

The basic concept of underspecified logical forms is introduced in section 1.3.2,

and section 1.3.3 provides a preview of the underspecified logical forms in this

dissertation.

1.3.1 The Ambiguity of Plural Sentences

I previously left open the two possibilities for understanding the termreading in

plural readings of sentences. We need to resolve this issue before we can discuss

the logical form construction of plural readings. This section will first briefly show

that the under-determination approach is under doubt, and then indicate what a

semantic notion ofambiguitymight be. The details of the argument against under-

determination approach and the semantic characterization will be further elaborated

in chapter 3.
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Katz (1972), (1977), and subsequently Kempson & Cormack (1981), Verkuyl

& van der Does (1991), and Link (1998), argue that different readings in plural sen-

tences, e.g. (1.60), are a manifestation under-determination (vagueness, generality,

or indetermination) rather than a manifestation of ambiguity.

(1.60)Some (two, many) children lifted a chair. (Katz 1977)

Chapter 3 will argue that a plural sentence is ambiguous with respect to its

different plural readings by examples like (1.61a,b).

(1.61)a. Some children lifted a chair.

b. They brought them up the stairs.

In (1.61), the collective reading of (1.61a), one chair lifted by some children to-

gether, is inaccessible for the pronoun in (1.61b) but the distributive reading of

(1.61a) makes the plural pronounthemacceptable. This phenomenon cannot eas-

ily be explained by the claim that (1.61a) is under-determinate with respect to two

different readings. The difference between two readings can be easily explained by

the fact that they have different semantic side effects. This leads me to consider

that the different readings for (1.61) and (1.61a) result from a disambiguation of

an ambiguity in logical forms rather than from an under-determination in the truth

conditions of the logical form itself.

In chapter 3, I will argue for the following principle in order to account for

the ambiguity of plural readings.
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(1.62)Principle of Discourse Discernibility (Accessibility). A sentenceϕ is am-

biguous if and only if there are at least two interpretation ofϕ that are dis-

course discernible.

To put the principle of discourse discernibility in a more simple form, we

can simply state that a sentence is ambiguous with respect to two interpretationsϕ1

andϕ2 if and only if ϕ1 andϕ2 have different discourse effects or semantic side

effects. To put the idea in terms of dynamic semantics, a sentence is ambiguous

if and only if it gives rise to at least two distinct logical forms that have different

effects on the output information states (each sentence understood in terms of the

transitions between information states).

1.3.2 Information Packaging vs. Information Content

Conceptually, we can distinguish two tasks in natural language semantics: the con-

struction of logical forms and the interpretation of logical forms. Following Asher

& Lascarides (2003), I call the first taskinformation packagingand the second task

information content. From a model-theoretic viewpoint, information packaging is

model independent, and information content is model dependent.

The standard method for information packaging has three components: (a)

syntax, (b) semantic attribution on elements of syntax, and (c) construction rules

for logical forms that exploit both (a) and (b). For example, in type theoretical se-

mantics, every lexical item is assigned aλ term, and a set of rules (e.g. functional

composition, generalized conjunction, etc.) is provided for the composition ofλ
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terms according to the syntax. Construction of logical forms following this tem-

plate is generally called logical form construction based on the syntax-semantics

interface.

Nonetheless, there are different viewpoints about what we get from logi-

cal form construction from the syntax-semantics interface. The approach sketched

above, the syntax-semantics interface approach, claims that the logical form con-

struction from syntax-semantics interface will always give us logical forms ready

for semantic evaluation of information content. Another approach, the underspec-

ification approach, claims that the syntax-semantics interface may not always give

us proper logical forms for semantic evaluation. Instead, sometimes we can only get

underspecified logical forms which are not ready for semantic evaluation. Under-

specified logical forms require further pragmatic information to generate specified

logical forms for the semantic interpretation.

Consider how the two approaches deal with ambiguous sentences which

have, say, two interpretations. The syntax-semantics interface approach claims that

the syntax-semantics interface always provides us with (at least) two different log-

ical forms for semantic evaluation. On the other hand, the underspecification ap-

proach claims that the syntax-semantics interface provides us with only one under-

specified logical form which may be further specified with pragmatic information

in order to supply two specified logical forms for semantic evaluation.38

38From the semantic viewpoint, the syntax-semantics interface approach takes the meaning of an
ambiguous sentence to be a list of unambiguous meanings; on the other hand, the underspecification
approach takes the meaning of an ambiguous sentence as a compilation of unambiguous meanings
which then await further resolution. See chapter 3 for more on ambiguity.
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To get different logical forms from the syntax-semantics interface requires

some work. For example, to get different scope readings, one way is to get two dif-

ferent syntax trees (e.g. by using QR), another is to assign two different semantic

values to the same syntactic elements (e.g. type shifting, continuation, etc.). The

underspecification approach does something different. The underspecification ap-

proach will produce (disregarding technical complications here) an underspecified

logical form from the syntax-semantics interface, which can then be resolved into

different logical forms suitable for semantic evaluation.

1.3.3 A Preview on the Underspecification of PLFs

In this dissertation, two different languages are exploited to implement the under-

specified approach: (a) first, the language for information packaging, called the

labeled language, and (b) second, the language for information content, called the

base language. Every formula in the labeled language is a description of possible

logical forms in the base language. So, in principle, the labeled language contains

the base language but is essentially richer. The labeled language and the base lan-

guage have different semantics. The labeled language is interpreted in a simple first

order model. The base language is interpreted in dynamic semantics.

To introduce the underspecified logical forms, we shall use the following

three examples.

(1.63)a. Three students were absent.

b. Three students worked tirelessly and mowed the whole meadow.
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c. Three students wrote a paper. (Krifka 1996)

The idea of the underspecification is summarized as follows and will be

explained in more detail in chapter 4 and 5. At the syntax-semantic interface, a new

node J is created to introduce different plural readings. The following provide the

syntax construction for examples (1.63a-c) respectively. The ? mark in examples

(1.63a-1 to c-1) indicate that the particular lexical entity for J is underspecified at

the syntax-semantics interface.

• (1.63a-1) S

DP

three students

JVP

J

?

VP

were absent

• (1.63b-1) S

DP

three students

JVP

JVP

J2

?

VP

worked tirelessly

CONJ JVP

J1

?

VP

mowed meadow
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• (1.63c-1) S

DP

three students

JVP

J

?

VP

JTV

J

?

TV

wrote

DP

a paper

The introduction of J nodes depends on the type of predicates in VPs. The predicate

being absentin (1.63a) takes only one argument, so there is only one J node intro-

duced in (1.63a-1). The predicatewrotein (1.63c) takes two arguments, so there are

two J nodes introduced in (1.63c-1). Chapter 4 will provide phrase structure rules

to specify J nodes.

To see what the underspecified plural logical forms should ‘look like’, the

following revised lexicons are provided. These definition of lexicons can provide a

compositional semantics. For more detail, see chapter 4 and chapter 5.

Definition 6 Lexicon Meaning

1. [student] = λx.student(x)

2. [paper] = λx.paper(x)

3. [three] = λP.λQ.threex(P [x]); Q[x]

4. [a] = λP.λQ.ax(P [x]); Q[x]
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5. [be absent] = λJ.λx.(J [x]; be absent(x))

6. [work tirelessly] = λJ.λx.(J [x]; work tirelessly(x))

7. [mow meadow] = λJ.λx.(J [x]; mow meadow(x))

8. [write ] = λJ1.λΦ.λJ2.λx.(J1[x]; Φ(λy.(J2[y]; love(x, y))

According to definition 6 and syntax, we can get the following underspeci-

fied logical forms for (1.63a-c) with the exploitation of existential closure.

• (1.63a-2)∃x; threex(student(x)); ?[x]; be absent(x)

• (1.63b-2)∃x; threex(student(x)); ?[x]; worked tirelessly(x); ?[x];

mowed meadow(x)

• (1.63c-2)∃x;∃y; threex(student(x)); ?[x]; ay(paper(y)); ?[y]; wrote(x, y)

To fill in the ? mark properly, we need to exploit pragmatic information

from different recourse, e.g. lexicons. In chapter 5, the pragmatic information

for plural readings will be formalized in the non-monotonic logic based in Asher

& Lascarides (2003). The consequence of importing pragmatic information can

provide us the following fully specified logical forms for examples (1.63a-c).

• (1.63a-3)∃x; threex(student(x)); Dis(x); be absent(x)

• (1.63b-3)∃x; threex(student(x)); Dis(x); worked tirelessly(x); Col(x);

mowed meadow(x)
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• (1.63c-3)∃x;∃y; Dep(x, y); threex(student(x)); ?[x]; ay(paper(y));

Dis(y); wrote(x, y)

In (1.63a-3) to (1.63c-3), the logic symbolsDis(x), Col(x), andDep(x) indicate

the distributive, collective, and dependent reading respectively.

1.4 A Methodological Reconsideration

Throughout this dissertation, two elements will reoccur in the arguments: (a) truth

evaluation and (b) acceptability evaluation. These two elements occupy a central

place in the methodology of semantics and pragmatics. Nonetheless, it is still un-

clear in the literature how these two types of evaluation are related to each other

and how they are related to semantic modeling. The basic idea can be summarized

as follows.

(1.64)a. A sentence is truth evaluable only if it is acceptable.

b. Truth value is a model dependent notion but acceptability is a model

independent notion.

For example, (1.65a) is an acceptable sentence and has a truth value with respect to

a specific model. Nonetheless, (1.65b) is an unacceptable sentence so it does not

make sense to say whether the sentence is true or false.

(1.65)a. A man walked into the park.

b. *A man gathered in the park.
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(1.64a) is a conditional rather than a bi-conditional since in some cases an

acceptable sentence may not have a truth value with respect to a given model, e.g.

in cases of presupposition failure. For example, consider the acceptable sentence

John’s daughter is beautifulevaluated in a model where John has no daughter. Ac-

cording to many theories of presupposition which follow Strawson’s point of view

(cf. Strawson 1950), the sentence has a presupposition that John has exactly one

daughter. When the sentence is evaluated in a model that John has no daughter, it

lacks a truth value because of the presupposition failure.39

When a sentence is unacceptable, it follows that the sentence is not truth

evaluable. Nonetheless, whether the unacceptability of the sentence arises from

syntactic, semantic, or even pragmatic reasons still requires investigation on a cases

by case basis. For this reason, (1.64b) is important as it indicates that acceptability

is a model independent notion: (a) it is not necessary that the unacceptability of a

sentence must be explained using semantic reasoning, and (b) the unacceptability

induced by semantic unacceptability should not be accounted by features of a spe-

cific model. The idea is simple: understand the meaning of sentence first and then

decide whether the sentence is true. In this dissertation, I will indicates some exam-

ples of confusion in different chapters when people neglect the difference between

truth evaluation and acceptability evaluation.

39This phenomenon indicates the following conclusion: presupposition is a model independent
notion but the effects of presupposition on truth evaluation is model dependent, i.e. the failure of a
presupposition in a model can cause a sentence to be truth unevaluable.
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Chapter 2

Plural Readings and Plural Anaphora

This chapter examines issues related to plural anaphors, mostly having to do with

plural anaphoric pronouns and plural anaphoric definite descriptions. I shall focus

on two issues: (a) the characterization of accessible and inaccessible antecedents

for plural anaphors, and (b) the semantics of the pronominal number features of

plural anaphors (plural numberin short). As shown in chapter 1 the semantic side

effects induced by plural readings have a substantial impact on anaphoric accessi-

bility. This chapter will investigate the impact in more detail and criticize previous

theories which fail to account for the impact. The main theses that come out of this

chapter are two semantic characterizations of anaphoric accessibility: (a) the bind-

ing condition of anaphors can be semantically characterized with partial function

implementation in dynamic semantics, and (b) the semantic number condition (i.e.

singular and plural numbers) can be semantically characterized in an intensional

dynamic semantics by characterizing the singular number asnecessarily oneand

the plural number aspossibly more than one.
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2.1 Semantic Adequacy of Anaphoric Accessibility

Including plural anaphora in a theory of anaphora increases the complexity of the

theory of the anaphoric accessibility. It adds two issues that need to be accounted

for: (a) the impact of plural readings on accessibility conditions of anaphora and (b)

the impact of the pronominal number features of anaphors (i.e. singular and plural

numbers) on accessibility conditions.

In the literature, the accessibility issue of anaphora and the number features

of anaphors are taken, though implicitly, to be two different issues. Many people

(e.g. Neale 1990, Chomsky 1996, Krifka 1996, Winter 2000, etc.) believe that

the number feature of anaphors is a purely syntactic matter and does not matter

to anaphoric accessibility. They claim that the number feature of anaphors is only

relevant to whether it agrees with its grammatical antecedent on syntactic number,

i.e. whether they are both either singular or plural. If an antecedent in a sentence

is anaphorically accessible, it is either singularly accessible or plurally accessible,

not both, since the antecedents of anaphors have only one syntactic number feature.

The antecedents which are accessible to singular or plural anaphors do not show any

substantial semantic difference in their accessibility since the singular accessibility

and plural accessibility is only characterized syntactically.1 I will show that this

syntactic account of pronominal numbers is incorrect.

1One reason for this intuition is that traditional analysis for anaphoric accessibility focuses on
singular anaphora. Once an antecedent is singularly inaccessible, the antecedent is claimed to be
anaphorically inaccessible (e.g. Groenendijk & Stokhof 1991). This approach does not distinguish
whether the inaccessibility gives rise from the intrinsic inaccessibility of antecedent or the improper
number feature of anaphors.

67



And for the accessibility issue, even though anaphoric accessibility may be

implemented using syntactic or semantic machinery, the dominant approach is still

syntactically based (e.g. DRT in Kamp 1981 and Kamp & Reyle 1993, DPL in

Groenendijk & Stokhof 1991, and SDRT in Asher 1993 and Asher & Lascarides

2003). The syntactic notion of accessibility in dynamic semantics already has its

model theoretical basis available in the partial function implementation of dynamic

semantics in Kamp (1981), Asher (1986), etc. I will show that it is only one step

away to acquire the required semantic characterization.

To see how the division of the two issues works, consider the following ex-

planation for the intra-sentential pronoun in (2.1a) and the inter-sentential anaphoric

pronoun in (2.1b).

(2.1) a. The boys (each) think they will win. (Beck & Sauerland 2000: 354)

b. Every man loves a woman. *He sends her flowers.

One might explain (2.1a,b) as follows. The DPthe boysin (2.1a) is accessible

for anaphoric pronouns, and using the plural pronounthey rather than the singu-

lar pronounhe is for the purposes of syntactic agreement, even though the plural

pronoun should be semantically understood as referring to semantically singular

antecedents, i.e. in case that each of the boys knows that only himself will win.2

2See Beck & Sauerland (2000). A better example to show the same point is (i).

• (i) The boys (each) think they will be the winner. (p.c. Mark Sainsbury)

Because there is exactly one winer, there is a seeming contradiction in (i). But there is not.
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For (2.1b), while the pronounhesatisfies the syntactic agreement requirement to be

anaphoric to the grammatical antecedentevery man, the unacceptability of (2.1b)

can be put down to the reason that the antecedentevery manis intrinsically inac-

cessible to inter-sentential pronouns.3

The above explanations gets into problems quickly. For example, the ac-

ceptable use of the plural pronoun in (2.2) is left unexplained.

(2.2) Every man loves a woman. They sends her flowers.

The plural pronoun does not syntactically agree with its grammatical antecedent

every man. According to the syntactic account for pronoun numbers, (2.2) should

be unacceptable. On the other hand, the acceptability of the plural pronoun in (2.2)

shows that the grammatical antecedentevery manis not intrinsically inaccessible to

inter-sentential pronouns.

One of the projects of this chapter is to dismiss the division of the accessibil-

ity issue and the number issue. To reach this objective, I will show that, by consider-

ing how plural readings affect anaphoric accessibility, the division between number

agreement and accessibility conditions is no longer valid. There is no way to make

sense of accessibility conditions without considering accessibility and pronominal

numbers together. In turn, if the division is dismissed, the characterization of the

accessibility of an antecedent must include some semantic feature in order to be

characterized with the semantic features of anaphoric numbers. This leads to the

3This explanation is adopted in traditional dynamic semantic theories like Kamp (1981), Heim
(1982), and Groenendijk & Stokhof (1991).
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condition that I shall callthe semantic adequacy of accessibility conditions. Since

I will be working in the dynamic semantic tradition which translates anaphors as

variables or discourse referents in logical form, we can call the semantic conditions

of accessibilitythe semantic adequacy of accessible variables.

Definition 7 The Semantic Adequacy of Accessible Variables.4 A variable is an

accessible variable with respect to a logical formula iff

1. the binding condition is satisfied, i.e. the output information states from the

formula assign defined values to the valuable, and

2. the semantic number condition is satisfied, i.e. the variable can be character-

ized with a certain semantic number feature, either singular or plural, which

is compatible with the number feature introduced by the logical formula.

The condition in definition 7.1 requires thecontent incrementalfeature of anaphoric

accessibility. The condition in definition 7.2 requires a semantic characterization of

the number features of anaphoric pronouns.5

This chapter is organized as follows. Section 2.2 shows the impact of plural

readings on anaphoric accessibility and then shows that the division of anaphoric

accessibility and number features does not account for anaphoric accessibility prop-

erly. Different examples are used to show that anaphoric accessibility should be

4The two conditions proposed here are by no means to be sufficient. For example, the semantic
constraint of gender is not included.

5As the reader may notice, I have tried to avoid to use the termagreementof number between
anaphors and their antecedent. The reason to be this is that agreement is a syntactic notion and, as I
shall argue, not every anaphor has a syntactic antecedent.
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considered under singular accessibility and plural accessibility. Evidence shows

that some antecedents which are inaccessible to singular anaphoric pronouns are

accessible to plural pronouns. Moreover, some antecedents are accessible to both

singular and plural anaphoric pronouns.

Sections 2.3 and 2.4 show that previous accounts of anaphoric accessibility

and number features fail to satisfy the conditions of semantic adequacy. Section

2.3 will show that previous accounts of anaphors do not satisfy the semantic ade-

quacy of anaphoric accessibility. I will review DRT, DPL, and DMG on singular

accessibility and DRT, van den Berg (1996) and Krifka (1996) on plural accessibil-

ity. Section 2.4 argues against syntactic approaches to accounting for the number

features of anaphors (as syntactic agreement with their antecedents) in more detail

and provides a semantic account for the number features of anaphors. It will be

shown that there are acceptable uses of anaphoric pronouns, which are related to

plural readings, that do not satisfy the syntactic agreement requirements. I will ar-

gue against the arguments in favor of syntactic notions of number features and show

that the number features of anaphors are semantically constrained. This conclusion

will also lead to the conclusion that the number features of anaphors are a part of

accessibility conditions rather than a different syntactic phenomenon isolated from

accessibility conditions.

2.2 Plural Readings and Anaphoric Accessibility

Some simple phenomena related to the interaction between plural readings and

anaphoric pronouns raise interesting questions for a theory of anaphoric acces-
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sibility. This section will review some phenomena in the literature and indicate

some basic requirements for a theory of anaphoric accessibility. The examples pre-

sented will also show that accessibility should also account for number features of

anaphors: accessibility should be separated into singular accessibility and plural

accessibility.

2.2.1 Plural Anaphoric Pronouns and Anaphoric Accessibility

Plural pronouns give rise to new considerations about anaphoric accessibility. For

example, DPs with universal determiners are inaccessible to singular pronouns but

are accessible to plural pronouns.

(2.3) a. Every man walks into the park. *He whistles.

(Groenendijk & Stokhof 1991)

b. Every man walks into the park. They whistle.

Based on (2.3b), it is inappropriate to translate universal determiners as DPL or

DMG universal quantifiers which block anaphoric accessibility. On the other hand,

we should treat universal determiners as introducing accessible discourse referents

or variables for plural pronouns.

In fact, singular anaphors can also access universal determiners but with

more pragmatic constraints. For example, rhetorical relations place constraints on

accessibility conditions. Compare the difference between (2.29a) and (2.29b).

(2.4) a. Each student in the chemistry class was caught cheating on the exam.

*He/They had written the Periodic Table on his hand/their hands.
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b. Each degree candidate walked to the stage. ?He/They took his/their

diploma from the dean and returned to his seat.

In terms of SDRT, example (2.29a) which is supported by anelaborationrelation

between two sentences is less acceptable than (2.29b) which is supported by an

narration relation between two sentences. Chapter 6 will show more details on

pragmatic constraints on anaphoric accessibility.

2.2.2 Plural Readings and Pronoun Numbers

Plural readings have substantial effects on the choice of pronoun numbers, i.e. the

number features of pronouns. First, consider example (2.5a,b).

(2.5) a. Three students1 wrote a paper2.

b. They1 sent them2 to a journal. (Krifka 1996)

(2.5a) has both a collective and a dependent distributive reading. But only the de-

pendent distributive interpretation suitably, and dynamically, formalized gives an

appropriate antecedent for the pronounthemin (2.5b). (2.5a,b) exhibits two im-

portant features of anaphoric accessibility: number disagreement and information

persistence. As already mentioned in chapter 1, there is a number disagreement

between the pronounthem, which has a plural number feature, in (2.5b) and its

antecedenta paper, which has a singular number feature. We can call this phe-

nomenon, in which a plural pronoun has a singular antecedentsingularized plural-

ity. To make sense of singularized plurality, we may assume the following. While
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(2.5a) is interpreted in a dependently distributive fashion, (2.5) can be understood

as saying that each of the three students wrote a paper. The pronounthemin (2.5b)

is not in fact licensed by its grammatical antecedenta paper, but rather licensed by

its semantic antecedent, three papers that three students wrote. In other words, the

acceptability ofthemdoes not depend on thelocal featuresof previous discourse,

say the grammatical antecedenta paper, but inherits its meaning from the whole

interpretation of sentence (2.5a).

The other important feature of (2.5a,b) is that plural readings canpersist,

or carry over, through discourse to some degree. For discourse (2.5a,b), if (2.5a)

has a dependent reading, the dependent reading (rather than collective or cumula-

tive readings) is also the most natural reading of (2.5b). Somehow the distributive

interpretation has to ”carry over” to the next sentence. We may call this thecarry

over effectof plural readings.

Some similar examples of singularized plurality are shown below.

(2.6) a. John photographed every car.

b. I advertised them/∗it on a newspaper.

The pronounthemin (2.6b) is acceptable butit is unacceptable. To make sense of

this example, we may adopt a similar story to the above one: the number feature

of the pronoun in (2.6b) does not agree with its antecedentevery car, but rather

reflects theconceptual possibilitythat there is more than one car.

On the other hand, we also have examples showing what I shall callplu-

ralized singularity: that a singular pronoun may refer to possibly more than one
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object. For example, in the case that (2.7a) is interpreted in a dependently dis-

tributive fashion6, conceptually there may have three different papers written by the

three students which are the proper witnesses forthemin (2.5b). Nevertheless, the

singular pronounit in (2.7b) is still acceptable.

(2.7) a. Three students1 (each) wrotea paper2.

b. They1 sentit2 to L&P. (Krifka 1996)

Conceptually, there is a possibility that each of the three students wrote a different

paper and the acceptability ofit, which has a singular number feature, in (2.7b)

is inconsistent with this conceptual possibility. In order to account for the accept-

ability of it, it cannot refer to the conceptually possible plurality in the dependent

reading of (2.7b), but rather something else. To account for this, we need to appeal

to other aspects of the carryover effect we have seen for (2.5a,b).

We can try to understand pluralized singularity from the perspective of the

carry over effect. The carry over effect guarantees that the dependent pairing re-

lation between the students and the paper(s) they wrote carries over from (2.7a)

to (2.7b). Assume that we have studentss1, s2 ands3, papersp1, p2, andp3, and

< s1, p1 >, < s2, p2 >, and< s3, p3 > representing the dependency relation be-

tween students and papers. Pluralized singularity represents the case in which each

of the students is related to one paper rather than to the total number of papers

written by the three students.

6This effect is especially prominent with floatingeach.
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In sum, we see that plural readings do have semantic side effects across

sentence boundaries. Moreover, they substantially affect the possible choice of

anaphoric pronouns with respect to their number features. The number disagree-

ment between the number features of anaphors and their antecedents, as shown by

singularized plurality and pluralized singularity, requires semantic constraints on

accessibility beyond thelocal semantic side effects of the antecedents of anaphors.

The number features of anaphors should be accounted for with respect to theglobal

semantic side effect that arise with respect to previous discourse.

2.3 The Binding Condition of Accessible Variables

In dynamic semantics, since anaphoric pronouns are treated as free variables, as

in DPL or DMG, or as discourse referents, as in DRT or FCS, whether a DP is

accessible by a pronoun depends on whether the variable in the translation of a DP

is an accessible variable. In the previous literature, accessibility of variables are

based on syntactic rules for either determiners, e.g. DRT and FCS, or constraints

like quantifier binding, e.g. DPL and DMG. This section will show that a purely

semantic account of accessible variables implemented by partial functions based on

Kamp (1981), Asher (1986), etc. is available. I am going to treat the semantic issue

of accessibility as a logical semantic problem rather than an issue directly related to

syntactic construction. Some comments on the relation between natural language

DPs and logical quantifiers will also be added.
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2.3.1 A Case Study: Existential and Universal Quantification

In the literature, it is indicated that the indefinite in (2.8a) licenses anaphoric pro-

nouns but the universal determiner in (2.8b) blocks anaphoric pronouns.

(2.8) a. A man walked into the park. He whistled.

b. Every man walked into the park. *He whistled.

(Groenendijk & Stokhof 1991)

Since the second sentences in (2.8a) and (2.8b) are the same, the difference in

anaphoric accessibility must be caused by a difference in the first sentence. In this

section I will consider the difference between (2.8a) and (2.8b) in different logical

semantic theories.

Consider truth conditional semantics first. Chapter 1 shows that truth con-

ditional semantics can be modeled in dynamic semantics using the idea of context

change potential. In the formulation, both existential and universal quantification

are universal tests in the sense that if a variable free formula is true then the formula

has the interpretation of the set of identity pairs of assignment functions. However,

in this semantics, there is no semantic way to represent the anaphoric difference

in (2.8a) and (2.8b) if they have the logical forms (2.9a) and (2.9b) in which the

pronoun is translated as a variable.7

(2.9) a. ∃x(Man(x) ∧Walk(x)) ∧Whistle(x)

7Some people may not take (2.9a) and (2.9b) to be the logical forms of (2.8a) and (2.8b).
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b. ∀x(Man(x) → Walk(x)) ∧Whistle(x)

According to first order CCP semantics, both existential and universal quantification

have unbounded quantificational domains, i.e. the formulaWhistle(x) is bound in

both formula (2.9a) and (2.9b), and the prediction is that the usage of the pronoun is

acceptable in both (2.8a) and (2.8a). Moreover, (2.9a) and (2.9b) are semantically

equivalent if they are satisfiable, i.e. they have identical sets of assignment function

pairs if they are satisfiable. The first order CCP semantics does not provide suitable

non-truth conditional semantic side effect to differentiate (2.8a) and (2.8b).

Even though (2.9a) correctly predicts the anaphoric accessibility of (2.8a),

the interpretation of (2.9a) does not represent the interpretation of (2.8a) correctly.

Since existential quantification is a universal test in first order CCP semantics, the

situation that an object which is not a man and does not walk into the park but whis-

tles can satisfy the formula (2.9a). But the situation does not satisfy sentence (2.8a).

This feature makes existential quantification fail to satisfy thecontent persistence

feature of anaphoric accessibility.8 For example, if (2.8a) is true, the anaphoric

pronoun must access to object which carries some specific content, i.e. an object

which is both a man and walks into the park. The second sentence in (2.8a) checks

whether the object whistles. However, since (2.9a) is a universal test, there is no

guarantee that an assignment function which passes the test assigns an object which

is both a man and walks into the park to the variable x. In other words, the semantic

8The examples violate this feature is the so called correction cases. See chapter 5 for more
details.
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formalism does not provide a proper object to be checked by thewhistle predicate.

This makes (2.9a) fail to capture the anaphoric accessibility of (2.8a) properly.

Even though (2.9b) wrongly predicts that (2.8b) is acceptable, implicitly

(2.9b) can account for the anaphoric inaccessibility in (2.8b) by the failure of con-

tent persistence. Again, to make sense of how this definition can model the anaphoric

inaccessibility, we can appeal to the information content contributed by universal

quantification. We know that in first order CCP semantics, just as in DPL, univer-

sal quantification is a universal test; this means that in case an assignment function

passes the test[∀xφ] it does not follow or guarantee that the variablex carries any

information about and relevant toφ. If we translate anaphoric pronouns as vari-

ables, there is no way to guarantee that this pronoun accesses to objects that carry

proper content. Even though the anaphoric inaccessibility is implicitly contain in

the information processing of the semantics, unfortunately the unacceptability of

the pronoun use in (2.8b) is not indicated in the semantic formalism in any sense.

Now we can turn to dynamic predicate logic (DPL). In DPL, in order to

account for the anaphoric accessibility in (2.8a) and (2.8b), (2.10a) and (2.10b) are

suggested.

(2.10)a. [∃xφ]M = {< g, h > |∃k =x g and< k, h >∈ [φ]M}

b. [∀xφ]M = {< g, h > |h = g&∀k : if k =x h then∃m that

< k, m >∈ [φ]M }

(2.10a) shows a substantial difference from the existential quantification in first

order CCP semantics. One important feature of (2.10a) is that for< g, h >∈
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[∃xφ] it could be the case thatg 6= h. This indicates the real dynamics. (2.10b)

is not different from the universal quantification in first order CCP semantics. The

universal quantifier is understood as an universal test in the sense that in case an

identity pair of assignment function pass the test then any other identity pair of

assignment function can pass the test.

(2.10) predicts both (2.8a) and (2.8b) to be acceptable, but for different rea-

sons. (2.10a) predicts that (2.9a) is meaningful so it follow that (2.8a) is accessible.

Moreover, interpreting (2.9a) with (2.10a) satisfies the content persistence require-

ment. We can see that, similar to the universal in first order CCP semantics, (2.10b)

wrongly predicts (2.8b) to be acceptable. But (2.10b) implicitly fails the content

persistence.

To cash out the content persistence in the existential quantification and the

failure of content persistence in the universal quantification, DPL syntactically de-

fines abinding functionwhich makesWhistle(x) be bound by the existential in

(2.9a) and unbound by the universal in (2.9a). Unfortunately, the binding function

is purely syntactically defined so that the content (in)persistence is not semantically

accounted by the function.9

In order to avoid this difficulty in DPL, Dynamic Montague grammar (DMG,

cf. Groenendijk & Stokhof 1990a) tries to account for the binding function se-

mantically. Nonetheless, the problem for DMG implementation is that the relation

between two sentences is no longer simple conjunction but rather functional com-

9Readers are referred to Groenendijk & Stokhof (1991) for more details about the binding func-
tion.
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position. In DMG, two types of conjunction are provided: one is∧ and the other

;. ∧ is simple static conjunction. The dynamic feature in DMG is that; is imple-

mented by (intensional) functional composition10. This distinction on conjunctions

makes DMG give up the nicely unified relational compositional interpretation of

conjunction.

Discourse Representation Theory (DRT) and File Change Semantics (FCS)

implement the accessibility as a purely syntactic matter. From a semantic perspec-

tive, they are no better than previous accounts. Nonetheless, the partial assignment

function implementation of the DRT semantics in Kamp (1981) and Asher (1986)

already implicitly provides a semantic mechanism required to model the accessibil-

ity condition.

2.3.2 Variable Binding with Partiality

One way to maintain the unified conjunction in DPL and at the same time to keep a

purely semantic implementation of variable binding is to exploit the partial function

implementation of dynamic semantics (e.g. Kamp 1981, Asher 1986, Asher 1993,

Kamp & Reyle 1993, van den Berg 1996, Beaver 2001, and Asher & Lascarides

2003). The formalism in this section follows van den Berg (1996). Similar ideas

will be implemented for a dynamic logical of plurals in Chapter 5.

For a modelM =< D, I >, a partial assignment function g is defined as

follows: g : V AR → D ∪ {∗}. If g(x) = ∗, g is undefined onx. We define two

10see Groenendijk & Stokhof (1990a), definition 10.
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interpretation functions:[.]DEF
M and[.]DPL

M . For any formulaϕ, [ϕ]DEF
M ⊆ $× $, in

which$ is the set of assignment functions.[ϕ]DPL
M ⊆ $× $.

Definition 8 Semantics on[.]DEF
M

1. s[P (t1, ..., tn)]DEF
M s1 := s = s1, ands(t1) 6= ∗, ..., s(tn) 6= ∗.

2. s[¬ϕ]DEF
M s1 := s = s1, and∃s2 thats[ϕ]DEF

M s2.

3. s[ϕ ∧ ψ]DEF
M s1 := ∃s2 thats[ϕ]DEF

M s2 ands2[ψ]DEF
M s1.

4. s[∃x]DEF
M s1 := s =x s1 ands1(x) 6= ∗.

For anyϕ, [ϕ]DEF
M is simply checking whether variables inϕ, free or not, is defined

with respect to an input assignment function.

Definition 9 Semantics on[.]DPL
M

1. s[P (t1, ..., tn)]DPL
M s1 := s = s1, and

(a) ∃s2 thats[P (t1, ..., tn)]DEF
M s2, and

(b) < s(t1), ..., s(tn) >∈ PM .

2. s[¬ϕ]DPL
M s1 := s = s1, and

(a) ∃s2 thats[¬ϕ]DEF
M s2, and

(b) ¬∃s2 thats[ϕ]DPL
M s2.

3. s[ϕ ∧ ψ]DPL
M s1 :=
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(a) ∃s2 thats[ϕ ∧ ψ]DEF
M s2, and

(b) ∃s2 thats[ϕ]DPL
M s2&s2[ψ]DPL

M s1.

4. s[∃x]DPL
M s1 := s[∃x]DEF

M s1.

For anyϕ, [ϕ]DPL
M is exactly the same as DPL semantics except there is a ‘pre-test’

on whether variables inϕ, free or not, is defined with respect to an input assignment

function.

Definition 10 Truth Evaluation.

1. Satisfaction.M, g |= ϕ iff ∃h that< g, h >∈ [ϕ]DPL
M .

2. Truth. M |= ϕ iff ∀g, ∃h that< g, h >∈ [ϕ]DPL
M .

Truth evaluation on a formulaϕ is defined if and only ifϕ is semantically defined,

i.e. [ϕ]DEF
M 6= ∅.

Definition 11 Variable Binding. A variableν can be bound by a formulaϕ iff

∀M, ∀g, ∃h thatg[ϕ; ν]DEF
M h, in whichs[ν]DEF

M s1 := s = s1 ands(x) 6= ∗.

For variable binding, there is need to check every assignment function. The only

assignment function we need to check is the functions∗ : V AR → {∗}. It follows

from definition 11 that a variableν can be bound byϕ iff ν is not a free variable in

(ϕ; ν). This has exactly consequence as DRT accessibility conditions syntactically

defined.
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At this stage, we already see the divergence of truth evaluation and acces-

sibility evaluation: truth evaluation is always model dependent but accessibility

evaluation is model independent in the sense that it is a feature for every model.

According to the definition 11, an antecedent modified by contradictory content,

e.g.an applein (2.11), is accessible.

(2.11)An apple is red and not red. It is on the table.

Second, being accessible is not equal to being supported (true). For exam-

ple, the pronoun in (2.12b) can access toa manin (2.12a) even in case that (2.12a)

is not supported or false.

(2.12)a. A man walked into the park.

b. He whistles.

The divergence between being supported and being accessible indicate that being

accessible is a non-truth conditional notion. However, in case (2.12a) is not sup-

ported, the pronoun in (2.12b) does not access to anything. So here, we see thata

pronoun can access to a linguistic antecedentanda pronoun can refer or access to

somethingare two different semantic notions—accessibility and referentiality are

clearly distinct.

2.4 Plural Anaphora and Pronoun Numbers

This section deals with the semantic interpretation of pronoun numbers. The main

objective is to argue against the syntactic account for pronoun numbers and then
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sketch a proper semantics them.

2.4.1 Arguments in Favor of the Syntactic Agreement Account

In the literature, it is popular to consider pronoun numbers as syntactic features

which cannot get any semantic interpretation. The syntactic account for pronouns

numbers has three main theses.

(2.13)a. Pronouns must have syntactic antecedents.

b. Pronoun numbers syntactically agree with the number features of their

antecedents.

c. Pronoun numbers do not have semantic interpretation, i.e. are semanti-

cally uninterpretable.

Following from (2.13b), (2.13c) is especially emphasized inMinimalist Program

that “... agreement (hence movement) is driven by uninterpretable features ... (Chom-

sky 2000: 127)”. In this section, I shall first review some arguments in favor of the

syntactic agreement account for pronouns numbers. In the next section, I shall

show that, nonetheless, none of them works. We shall see that both (2.13a) and

(2.13b) are false. Thus, there is no reason to believe (2.13c). Instead, a semantic

interpretation of pronoun numbers is desirable.

Argument 1: Pronoun Numbers and Plural Readings
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The first argument to support the syntactic approach is that there is no correspon-

dence between pronoun numbers and plural readings.11 The argument is (a) first

to assume that singular and plural pronoun numbers, if understood semantically,

should correspond to distributive and collective plural readings respectively, and

(b) then, argue that this type of semantic understanding of pronoun numbers does

not match the data. The conclusion is that pronoun numbers can only be under-

stood as syntactical agreement. There is no independent argument for (a), so the

conclusion does not follow.

To see the argument, consider example (2.14a). Beck & Sauerland (2000)

argue that the pronoun in (2.14a) agrees with its antecedent syntactically rather

semantically.

(2.14)a. The boys (each) think they will win. (Beck & Sauerland 2000: 354)

b. “Example (13) [repeated here as (2.14a)] has an interpretation where

each boy thinks that there will be one winner, namely himself. In this

case, the bound variabletheycorresponds to is always assigned a singu-

lar individual. Nevertheless, the pronoun itself must be morphologically

plural. We assume that this is an agreement phenomenon, and that the

plural feature in (13) is not interpreted, just like other agreement fea-

tures are not interpreted (Chomsky 1995 and others). The agreement

requirement seems to be a general fact about bound variables, as there

11This type of argument is adopted in Beck & Sauerland (2000), Kamp & Reyle (1993), Reyle
(1996).
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are well known parallels with person, tense, gender, and mood mark-

ing (Partee 1973; Kratzer 1998, Schlenker 1999).” (Beck & Sauerland

2000: 354)12

In argument (2.14b), the divergence between syntactic agreement and semantic

agreement is further used to argue that syntactic agreement does not have a se-

mantic interpretation. Since the sentence (2.14a) is interpreted distributively, the

semantic number of the pronountheymust be singular rather than plural, i.e. each

of the boys thinks that he will. This singular number assignment does not match

the plural form of the pronoun, so the pronoun number should not be semantically

interpreted.13

The reason to exploit plural readings to account for pronoun numbers may

be based on the standard understanding of distributivity as a universal quantification

over some forms of plural or higher order variables. For example, the distributive

reading (2.14a) may be logically represented as (2.14a-1).

12A similar idea is also in Winter (2000),“As noted already by Chomsky (1975) (Winter’s note:
See also Roberts 1987 sec. 3.5 for a detailed discussion), syntactical plural number does not al-
ways entail “semantic plurality.” ... In a way, the morphological plural object in both cases licenses
“semantic singularity” of the object, although the latter is morphological plural. (Winter 2000: 57)”

13Moreover, both a distributive reading and a collective reading are available for the embedded
clause in (2.14a). Consider the following two logical forms.

• (i) (Distributive Reading)∃!X(∀x(x ∈ X ↔ (boy(x) ∧ x thinks thatx will win )))

• (ii) (Collective Reading)∃!X(∀x(x ∈ X ↔ (boy(x) ∧ x thinks thatX will win )))

Since both two readings are available for (2.14a), the plural pronoun can be realized by both singular
and plural variables. This leads to the conclusion that pronoun numbers are irrelevant to plural
readings.
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• (2.14a-1)(∃!X)(∀x(x ∈ X ↔ boy(x)) ∧ ∀x(x ∈ X → x believesx will

win))14

In (2.14a-1), the distributive reading requires the quantification over first order vari-

ables over boys which is considered as semantically singular. On the contrary, the

plural variables are considered as semantically plural. This interpretation of pro-

noun number is driven by plural readings which are implemented in the framework

of second order logic and identify plurality and singularity by plural variable and

singular variable respectively.

A similar argument to argue against the semantic interpretation of pronoun

numbers from plural readings is also proposed in Reyle (1996) by using the example

(2.15a).15

(2.15)a. The lawyers hired a secretary they like.

b. “Sentence (3) [repeated here as (2.15a)] has a reading to which each of

the lawyers hired a secretary he liked. In this case the pronounthey is

interpreted as semantically singular. Its syntactic plurality is licensed by

the plurality of its grammatical antecedent. Semantically it is interpreted

as individual variable bound by the distribution over the set of lawyers.”

(Reyle 1996: 241)16

14In most plural logic, collective interpretation is taken as default, so the plural variable can be
taken as default.

15A similar argument is also presented in Kamp & Reyle (1993).
16A better example for Reyle’s argument is the following.

•(i) Most/Many lawyers hired a secretary they like.

88



Again, the assumption that distributivity implies singularity makes the plural pro-

nountheyfails to have a semantic interpretation.

Do the arguments from Beck & Sauerland (2000) and Reyle (1996) show

that pronoun numbers are only for syntactic agreement? Not really. This type of

arguments are not conclusive for the syntactic agreement account. It shows only

that the distributive vs. collective interpretations do not semantically account for

singularity vs. plurality of pronoun numbers. While it is true that plural readings

have a way to effect the usage of pronoun numbers, as I have shown in chapter 1,

the argument above shows only that pronoun numbers cannot be identified as plural

readings. This should be expected since the usage of pronouns should be, in some

degree, irrelevant to plural readings. For example, the anaphoric pronountheycan

be the subject of a sentence which has a collective reading, e.g. (2.16a), and it can

also be the subject of a sentence which has a distributive reading, e.g. (2.16b).

(2.16)a. Three students left the classroom. They gathered in the square.

b. Three students left the classroom. They will not come back.

And also, on the other hand, it is unreasonable to say, for example, that cumulative

readings can correspond to a cumulative number feature of pronouns.

Argument 2: Pronoun numbers and cardinality semantics

The distributive reading is more salient in (i). Compare to the following.

•(ii) Every lawyer hired a secretary he liked.

89



The second argument for the syntactic account for pronoun numbers is to argue

against what I shall call the cardinality semantics of pronoun numbers. Two possi-

ble candidates for a cardinality semantics of pronoun numbers are as follows.

(2.17)a. Proposal 1.Singular number is interpreted as ‘exactly one’ and plural

number is interpreted as ‘more than one’.

b. Proposal 2.Singular number is interpreted as ‘exactly one’ and plural

number is interpreted as ‘at least one’.

(2.17a) and (2.17b) share the idea that singular pronouns should be interpreted as

‘exactly one’; the difference is that where the plurality starts: ‘more than one’ or

‘at least one’. This definition of singular number is accepted by most linguists, e.g.

Krifka (1996), van den Berg (1996), and Asher & Wang (2003). For plural number,

(2.17a) was suggested by Krifka (1996) and Chierchia (1998a), and (2.17b) was

suggested by Sauerland (2003).17 We should be careful to distinguish whether the

proposals in (2.17) are either proposal for accessibility constraints or proposals for

truth evaluation. The following arguments argue against both.

17van den Berg (1996: 88) has an unique definition for the semantics of plurals pronoun.

• plural(x) := (x = x)

This definition of plurality will include the empty cases (I cannot find the justification). He offers
the following justification to argue against the “more than one” plurality.

• (i) Were there any bugs in the room?

– (a) Yes, I found one in the lamp.

– (b) ? No, only one, it was in the lamp.
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Krifka (1996) argues that none of proposal (2.17a) and (2.17a) provide cor-

rect account for accessibility constraints of pronoun numbers by using the examples

in (2.18).

(2.18)a. Mary1 wroteone or two articles2. She1 sentthem2/*it 2 to L&P.

(Krifka 1996)

b. Mary1 wrotean article2. She1 sent it/*them2 to L&P. (Krifka 1996)

Any model in which Mary wrote only one article will make the plural pronoun in

(2.18a) fail to agree with its antecedent on definition (2.17a) and make the singular

pronoun in (2.18a) agree with its antecedent by both (2.17a) and (2.17b). Both of

these two consequences are unwelcome. Adopting (2.17b) will also cause problems

in making the plural pronoun in (2.18b) acceptable. This leads to the conclusion

that none of (2.17a) and (2.17b) are acceptable semantic understanding of pronoun

numbers because they do not provide proper account for the accessibility constraints

of number features.

From the truth conditional perspective, (2.17a) does not provide a proper

truth condition plural number feature in (2.18a), but (2.17b) does. Does the proposal

for singular number make the truth conditions right? Neale (1990: 234) uses (2.19)

to argue against proposal 1, (2.17a).

(2.19)a. Every new recruit is armed. He is ready for combat at a moment’s no-

tice.
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b. All new recruits are armed. They are ready for combat at a moment’s

notice. (Neale 1990: 234)

According to proposal 1, singular pronouns are interpreted as exactly one, para-

phrased asthe new recruitin (2.19a). According to this, (2.19a) is false if there is

more than one recruit. By proposal 1, plural pronouns are interpreted as more than

one, paraphrased asthe new recruitsin (2.19b). According to this, (2.19b) is false

if there is exactly one recruit. None of these consequence are acceptable. In sum,

both (2.17a) and (2.17b) are unsuitable for a truth conditional semantics of pronoun

number.

Let us consider the examples in (2.18) and (2.19) from a different perspec-

tive. First, the interpretation of pronouns numbers in (2.17a,b) is not directly related

to plural readings, but by the number of objects that an anaphoric pronoun can ac-

cess to. This notion is totally independent from the issue of plural readings, in

that both distributive reading and collective reading of a pronoun could be either

semantically singular or semantically plural. Second, concerning the semantics of

pronoun numbers, we should be careful about the distinction betweensemantic ac-

ceptability and truth conditional adequacy. In the situation that Mary does not

write any article, the choice of pronouns in (2.18a) and (2.18b) is still correct, re-

gardless of whether the sentences are true or false.18 Krifka’s argument challenges

the account of semantic acceptability by (2.17a) or (2.17b). Neale’s arguments is to

18Another possible question is ask is whether a discourse like (2.18a) can be acceptable but at the
same time ‘false’ in case that Mary wrote only one paper.
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challenge the account truth conditional adequacy of proposal (2.17a).19

Argument 3: Pronouns numbers and donkey anaphora

In the literature, people also used examples of donkey sentences to support for the

syntactic agreement approach for pronoun numbers. For example, while the pro-

nounit in (2.20a) is singular, it can be paraphrased by plural definition descriptions

like (2.20b).20

(2.20)a. Every farmer who owns a donkey beats it.

b. Every farmer who owns a donkey beats the donkeyshe owns.

(2.20a)=(2.20b) (Kanazawa 2001)

The plural paraphrase of singular pronoun in (2.20a) shows that the number feature

of the pronoun can only be understood as agreeing with its antecedenta donkey

syntactically.

A problem for the above argument is that a singular definite description

paraphrase for (2.20a), as (2.20c), is also possible.

(2.20c)Every farmer who owns a donkey beats the donkey.

19There are similar difficulties in semantic interpretation of gender. For example,

• (i) A boy or girl lost yesterday. Police still does not find *him/*her.

A general neutral singular pronoun should be used in order to access to the antecedenta boy or girl.
20Neale (1990) uses this argument to show that bound anaphoric pronouns are semanticallynum-

berless. See Neale (1990), section 6.3. Similar arguments are used in Davies (1981: 175), Neale
(1990: sec. 6.3), Lappin (1989: 282), and Lappin & Francez (1994:396).
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The availability of singular paraphrase indicates than there is something more going

on than claimed by proponents of the syntactic agreement account.

As argued in Lappin (1989), the infelicity of (2.21b) shows that the pronoun

it agrees with its antecedent syntactically, if we take singular number of pronouns

to mean ‘exactly one’.

(2.21)a. Every farmer who owns at least one donkey beats it.

b. Every farmer who owns at least one donkey beats *them.21

(Lappin 1989: 269)

Nonetheless, for many native English speakers, as also noted in Kanazawa (2001),

(2.21a) is not as acceptable as Lappin suggests and (2.21a) is not as unacceptable as

Lappin suggests. In fact, they are both only marginal acceptable. This makes some

trouble for simple accounts of syntactic agreement.

Moreover, syntactic agreement is violated by examples like (2.22).

(2.22)a. Every farmer who owns more than one donkey beats *it.

b. Every farmer who owns more than one donkey beats them.

(Kanazawa 2001: 391)

Lappin (1989) tries to account for the difference in (2.21) and (2.22) by using min-

imal semantic import to fix the problem in order to keep the syntactic agreement

21Usingthemhere should be fine (e.g. Kanazawa 2001). Lappin’s judgment is not convincing.
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account. Lappin (1989: 282) explainsit in (2.21b) by theantecedent cardinality

bound condition: the cardinality bound forat least one donkeyis the lower bound

1; on the other hand, the pronounthey in (2.22b) is explained by the idea that the

cardinality bound formore than one donkeyis the lowest upper bound 2. This min-

imal semantic constraint falls under the assumptions in the proposal (2.17a). But

Lappin’s idea, which is not grounded for any reason, is that the minimal semantic

condition is used only for the examples in (2.21) and (2.22) and no others - that is

why is should be minimal. Nonetheless, this shows that some semantic account for

pronoun numbers is still unavoidable.

A Pragmatic Detour for Potential Syntactic Disagreement

(2.23) seems to be an obvious counterexample to the syntactic approach. In (2.23),

the DPeach personis accessible to the pronounthembut inaccessible to the pro-

nounit. This is contrary to the prediction from the syntactic approach.

(2.23)Each person who saw every film at the festival praised them/*it.

(Lappin 1989: 267)

Lappin (1989: 282) tries to account for the syntactic disagreement by appealing to

pragmatics. He argues that the pronounthemis better than the pronounit in (2.23)

for pragmatic reasons rather than semantic reasons, i.e. because there is more than

one film. Nonetheless, again, the proposal (2.17a) must also be assumed for this

pragmatic detour. This indicates that some kind of semantic assumption is still
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unavoidable.22

Final Argument: Model Dependence or Model Independence23

The last argument may be the best one, I think, to support the syntactic account for

pronoun numbers. This is the argument that the pursuit of a semantic account for

pronoun number confuses the distinction between model dependent features and

model independent features of natural language elements. Pronoun numbers are

model independent features, so they cannot be semantically interpreted.

To see why pronoun numbers are model independent features, consider ex-

ample (2.18a), repeated as (2.24a,b), again.

(2.24)a. Mary1 wroteone or two articles2.

b. She1 sentthem2/*it 2 to L&P. (Krifka 1996)

To consider whetherthemis (2.24b) is acceptable, no particular model of interpre-

tation is relevant to make the decision. The proper use of anaphoric pronouns is

irrelevant to how many papers that Mary actually wrote. Native speakers can judge

whether a use of anaphoric pronouns is acceptable without ‘knowing’ whether the

sentences are true or not. So pronoun number must be model independent, as well

as semantically uninterpretable. The same argument can go for the unacceptability

of it in (2.24b).

22The pragmatic approach is also adopted in Neale (1990: 234)
23This is my own argument.
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One possible objection to the above argument may be the following. Con-

sider the situation in which Mary did not write any paper. The plural pronoun in

(2.24b) is unacceptable in this situation. If this is the case, then pronoun number

should be model dependent. There is a way to go around this argument and keep

the model independence intuition. The idea is to consider the plural pronoun as

introducing some kind of presupposition. If Mary did not write any paper, the pre-

supposition cannot be satisfied. This is why we find the plural pronoun in (2.24b)

to be unacceptable in this situation. This ‘feeling’ is totally pragmatic but never

semantic.

A real objection to this argument is that model independence does not imply

semantic uninterpretability, neither does it imply it is syntactically characterizable.

2.4.2 Against Syntactic Number Agreement

The last argument in the last section seems to be convincing. Nonetheless, there are

examples which show that the pronominal number features violate the constraints

of the syntactic agreement approach in (2.13).

Pronouns without syntactic antecedents

It is wrong to assume that every anaphorically used pronoun has a syntactic

antecedent. For example, the occurrences of pronountheyin (2.25a,b) do not have

syntactic antecedents.

(2.25)a. Not all the students failed the examination. They must have studied

hard. (Hintikka 2002)
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b. Few students went to the party. They were studying at home.

In the literature, the pronouns in (2.25a,b) are examples of complement anaphora.24

Syntactic Disagreement

Examples like (2.21a,b), (2.22a,b), (2.23), and (2.26) are examples of syn-

tactic disagreement on pronoun numbers.

(2.26)John photographed every car in order to advertise them/∗it.

The syntactic account may try to explain examples like (2.26) by some prag-

matic presupposition, but this strategy cannot explain the acceptability of both sin-

gular and plural pronouns in (3.46b), which show that the pronoun numbers are far

beyond syntactic agreement.

(2.27)a. Three students wrote a paper.

b. They1 sent them2/it2 to a journal. (Krifka 1996)

The plural pronounthemin (3.46b) is only acceptable under the distributive reading

of (3.46a), but the singular pronounit in (3.46b) is acceptable for both the distribu-

tive reading of and collective reading of (3.46a).

Pronoun Numbers in Chinese

Another challenge for the syntactic agreement account is from languages

which do not have number markings on head nouns, like Chinese in example (8.3).

24For a more recent discussion on complement anaphora, see Nouwen (2003).
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(2.28)Zuo-tian
yesterday

wu
I

mai
buy

le
ASP

shu.
book.

ta-men-dou/Ta
They all/It

hen
very

gui.
expensive.

‘Yesterday, I bought ?book. They were/It was expensive.’

In (8.3), there is no number marking on the common nounshu‘book’. Nonetheless,

using singular or plural pronouns are both acceptable in the second sentence. In

this case, not only the syntactic agreement requirement is violated, the semantic

interpretation of pronoun numbers must be provided in order to make sense of the

sentences.25

Discourse Information and Pronoun Numbers

Another possible complication for pronoun number, as shown in Wang, Mc-

Cready & Asher (2003), is that the acceptability of the usage of pronouns number

depends on the discourse information between sentences. For example, even though

the discourses in (2.29a,b) are both acceptable with the plural pronounthey, the sin-

gular pronoun is better for (2.29b).

(2.29)a. Each student in the chemistry class was caught cheating on the exam.

*He has/They had written the Periodic Table on his/their hand(s).

b. Each degree candidate walked to the stage. ?He/They took his/their

diploma from the dean and returned to his seat.

(Wang, McCready & Asher 2003)

25In chapter 8, I shall argue that the indefinite interpretation ofshu‘book’ in (8.3) is ambiguous
between singular and plural indefinite interpretations.
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According to the data provided in Wang, McCready & Asher (2003), the discourse

relation, in terms of SDRT, in (2.29b) isNarration, which in general facilitates the

usage of pronoun andElaboration in (2.29a). I shall come back to this type of

examples in chapter 6.

Semantic Significance for Referential (Deictic) Pronouns

Even though there is no proper semantic interpretation available for the

number features of anaphoric pronouns so far, it seems obvious that the number

features of referentially used pronouns have the semantic interpretation in (2.17a),

which properly supplies their acceptability conditions and truth conditions. Con-

sider the following two scenarios.

(2.30)a. Assume that you and your friend are looking a man performing a dan-

gerous action. It is improper for you to say to your friend the following:

“They are crazy.”

b. Assume that you and your friend are looking a band with five mem-

bers performing wildly. It is improper for you to say to your friend the

following: “He is crazy.”

While the number features of referentially used pronouns can receive the seman-

tic interpretation as in (2.17a), the interesting thing is to wonder why the number

features of anaphoric pronouns are so different from referential pronouns.

The Availability of Semantics for Pronoun Numbers?

100



This section provides more evidence to argue against syntactic agreement

for pronoun numbers. Nonetheless, according to arguments in last section, it seems

to be hopeless to go for a semantic account for pronoun numbers along the lines of

the following two types of proposal criticized in the last section.

(2.31)a. Singular pronouns correspond to singular variables in distributive read-

ings and plural pronouns correspond to plural variables in collective

readings, e.g. Sauerland 2000 and Reyle 1996.

b. Singular and plural pronoun numbers correspond to some cardinality

numbers, e.g. (2.17a,b).

Even though the above two types of proposals do not provide a complete picture for

the semantics of pronoun numbers, they both catch something right. For example,

while (2.31a) is not quite right, but we can see that plural readings do affect the

choice of pronoun numbers, as in (3.46a,b). While proposals like (2.17a) are not

quite right, they do catch the semantic number of referentially used pronouns in

examples like that in (2.30a,b). In the next section, we shall see a way to import

these two intuitions about pronoun numbers into a system of intensional semantics

for pronoun numbers.26

26Nouwen (2004) proposes a combination of syntactic and semantic account for pronoun numbers
with the following two principles.

• (i) Singular pronouns take antecedents which are both syntactically and semantically singu-
lar.

• (ii) Plural pronouns take antecedents which are syntactically or semantically plural (or both).
(Nouwen 2004: 4)
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2.4.3 A Intensional Semantics for Pronoun Numbers

While both the syntactic agreement account and simple-minded semantic accounts

like (2.31a,b) fail, this section provides an intensional semantics for the semantic

interpretation of pronoun numbers. The idea is to takepronoun numbers as epis-

temic modals. Even though the intensional semantics proposed in this section is

based on dynamic semantics, the idea is a neutral one and can be extended to other

type of semantic formalisms. A formal detailed implementation of the intensional

semantics will be given in chapter 5. At the end of this section, I will try to argue

for why a semantics of pronoun numbers must be based in dynamic semantics, or at

least a semantic theory which can account for non-truth conditional semantic side

effects, but not on truth conditional semantics.

Step 1: IDPL

The first step of intensional semantics to pronoun numbers is to provide an

intensional semantics for DPL (IDPL).

Definition 12 Intensional Semantics for DPL.For an intensional modelM =<

W,D, I >, in which W is a set of possible world,D is a set of objects, andI

There are some questions concerning Nouwen’s proposal. First, he does not make it explicit about
what the semantic plurality is. My suspicion is that he adopts one of the cardinality account in (2.17),
probably that in (2.17a). The syntactic component in Nouwen’s proposal is supposed to handle the
difficulty in proposal (2.17a). Nonetheless, the syntactic component does not help him to handle
the challenge from Neale by examples (2.19a,b). Second, he has an extra constraint that∀x(ϕ)(ψ)
always requires the variablex to be semantically plural. This isad hocand also false: consider
different telescoping examples like (2.29). Finally, what troubles me the most in Nouwen’s proposal
is that we cannot consistently assign a semantic interpretation for pronoun numbers.
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is an interpretation function thatI : W × P n → ℘(Dn) in which P n is an n-

place predicate. The intensional interpretation of DPL is a function[.]M : ϕ →
℘((W × S)× (W × S)) in which S is the set of assignment functions..

1. (w, s)[P (t1, ..., tn)]M(w1, s1) := w = w1, s = s1, and< s(t1), ..., s(tn) >∈
PM

w .

2. (w, s)[ϕ; ψ]M(w1, s1) := ∃(w2, s2) that(w, s)[ϕ]M(w2, s2), and

(w2, s2)[ψ]M(w1, s1)

3. (w, s)[¬ϕ]M(w1, s1) := w = w1, s = s1, and¬∃(w2, s2) that

(w, s)[ϕ]M(w2, s2).

4. (w, s)[ϕ → ψ]M(w1, s1) := w = w1, s = s1, and for any(w2, s2) if

(w, s)[ϕ]M(w2, s2), then∃(w3, s3) that(w2, s2)[ψ]M(w3, s3).

5. (w, s)[∃ti]M(w1, s1) := w = w1, ands =ti s1, i.e. s1 is a beta-variant ofs on

variableti.

Step 2: Extending IDPL

A formalism likeIDPL is not enough to account for plural anaphora since

all available information in information states are singular. To extendIDPL, we

may consider the following two extensions.
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(2.32)a. Following van den Berg (1996), we lift the assignment functions in the

information states to sets of assignment functions in order to model plu-

rals.27

b. Following Asher & McCready (2004), we lift the pair of worlds and

sets of assignment functions to a set of worlds and sets of assignment

functions.

In sum, for a information stateσ, if (w, S) ∈ σ thenw is a possible world andS is

a set of assignment functions.

Step 3: Informal Elaboration

Consider an intensional modelM which contains a set of possible worlds

W and a domain of objectsD. We may informally define the semantics of pro-

noun numbers by the following. For the following, we assume that pronouns are

translated as variables in the formalism.

• Singular Number Feature. The singular number feature of an anaphoric

pronoun indicates that the set of objects associated with the variable bound

by its semantic antecedent is a singleton set which has cardinality one. And

also, in every other possible world in the information state, the set of objects

associated with the variable bound by its antecedent is a singleton set which

has cardinality one. In other words, singular number meansnecessarily one.

27A similar idea is adopted in Nouwen (2003) to account for plural anaphora.
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• Plural Number Feature. The plural number feature of an anaphoric pro-

noun indicates that the set of objects associated with the variable bound by its

semantic antecedent is a set which has a cardinality of at least one. And also,

in some possible world in the information state, the set of objects associated

with the variable bound by its antecedent is a set which has a cardinality of

more than one. In other words, plural number meanspossibly more than one.

There are some important features that come out from the above semantic definition

of pronominal numbers.

(2.33)a. The set of objects associated with the variable bound by the antecedent

of a plural pronoun can have cardinality one if for some possible world

in the information state the set of objects associated with the variable

has a cardinality of more than one.

b. If an information state is a singleton set, then the set of objects asso-

ciated with the variable bound by the antecedent of a plural pronoun

must have a cardinality of more than one. This consequence catches the

common sense intuition that a plural pronoun must have an antecedent

which denotes/refers to more than one object.

c. An intensional model which has only one object cannot ‘support’28 any

anaphoric plural pronoun since there is no world in which the set of

objects associated with the variable bounded by the antecedent has a

28This is a model dependent notion rather than model independent notion.
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cardinality of more than one. This reflects part of the presuppositional

content that plural anaphoric pronouns presuppose a model which has

more than one object in its domain.

The above 3 conditions constrain admission models for anaphoric pronouns.

One important reason to model pronominal number features in dynamic se-

mantics that dynamic semantics capture the distinction between relative uniqueness

and absolute uniqueness, i.e. the difference betweenoneandat least one. Previ-

ously in chapter 1, I have shown that even though (2.34a,b) have the same truth

condition, they carry different anaphoric content.

(2.34)a. John wrote one book. (*They were very expensive.)

b. John wrote at least one book. (They were very expensive.)

A challenge to the intensional semantics of number features is that (2.34a,b) both

could be true in the situation that John bought more than one book, so the semantics

should predict that but plural pronoun is accessible to the antecedentone bookin

(2.34a). However, the DPone bookin (2.34a) is inaccessible by plural pronoun.

In fact, the intensional semantics does not predict that plural pronoun is

accessible to the antecedentone bookin (2.34a), if the semantics is implemented in

the framework of dynamic semantics. To see why, consider the following scenario.

Assume that John wrote bookb1, b2, andb3. Consider the witnesses, based on the

idea of dynamic semantics, for sentences (2.34a,b).
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• Witnesses of (2.34a):{b1}, {b2}, and{b3}.

• Witnesses of (2.34b):{b1}, {b2}, {b3}, {b1, b2}, {b2, b3}, {b1, b3}, and

{b1, b2, b3}(maximal witness).

The DPone bookin (2.34a) introduces what I shall call the relative uniqueness,

i.e. every witness set has cardinality 1. For absolute uniqueness, there is only

one witness set available and the set has cardinality 1. This distinction is clear

modeled in dynamic semantics. The dynamic semantics of singular number feature

is designed to capture the relative uniqueness. So even though (2.34a,b) can be both

true in the situation that John bought more than one book, it does not follow that the

intensional semantics predicts that plural pronouns are accessible to the antecedent

one bookin (2.34a).

Step 4: Partial Formalism

The formalism provided here for the intensional semantics of pronoun num-

ber is only a partial formalism – for the purpose of keeping the semantics as a neu-

tral program for pronoun numbers. One assumption in a semantics for pronoun

numbers is that the language contains predicates likeone, two, ...,at least one, ...,

more than one, ..., to indicate the cardinality of the sets of objects associated with

variables.

Before we go on to the intensional semantics, we should see the extensional

semantics for pronoun numbers first. Definitions 13.1 and 13.2 represent the pro-

posal (2.17a) and Definition 13.1 and 13.3 represent the proposal (2.17b). The
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reason they fail is that there is only assignment function lifting but there are not

possible worlds added into the information state. In the following definitions, I

assume that the variablex is a semantically bound variable.

Definition 13 Extensional Semantics for Pronoun Numbers29

1. S[singular(x)]MS ′ := S[one(x)]MS ′.30

2. S[plural(x)]MS ′ := S[more than one(x)]MS ′.

3. S[plural(x)]MS ′ := S[at least one(x)]MS ′.

Definition 14 provides the formal intensional notion of pronoun numbers

we need.

Definition 14 Intensional Semantics for Pronoun Numbers

1. σ[singular(x)]Mσ
′
:=

(a) σ = σ
′
and for∀(w, S) ∈ σ, (w, S)[one(x)]M(w, S), and

(b) σ
′
= ∗, otherwise.

2. σ[plural(x)]Mσ
′
:=

(a) σ = σ
′
, ∀(w, S) ∈ σ that

(w, S)[at least one(x)](w, S), and∃(w1, S1) ∈ σ that

(w1, S1)[more than one(x)]M(w1, S1), and

29Based on Asher & Wang (2003) and Asher & McCready (2004).
30For any variablex, S[x]MS for any information stateS.
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(b) σ
′
= ∗, otherwise.

The∗ output in definition 14 indicates that the output state is undefined.

Definition 15 applies the intensional formalism of pronominal numbers on

anaphoric definite descriptions.

Definition 15 Intensional Semantics for Numbers of Anaphoric Definite De-

scriptions

1. σ[thesg(ϕ(x))]Mσ
′
:= σ[singular(x); ϕ(x)]Mσ

′
.31

2. σ[thepl(ϕ(x))]Mσ
′
:= σ[plural(x); ϕ(x)]Mσ

′
.

The following facts follow directly from definition 14.

Fact 2.1 Some Facts about Pronoun Numbers

1. ∀ σ andσ
′
, if σ[onex(x)]Mσ

′
, thenσ

′
[singular(x)]Mσ

′
.32

2. ∀ σ andσ
′
, if σ[onex(x)]Mσ

′
, thenσ

′
[plural(x)]M = ∗.

3. ∀ σ andσ
′
, if σ[twox(x)]Mσ

′
, thenσ

′
[singular(x)]M = ∗.

31This definition can avoid the ‘exactly one’ presupposition of definite descriptions by keeping
the interpretation as close to grammatical forms and intuition as possible. For example,

(i) Three students each wrote a paper.

(ii) They send the paper/the papers to L&P.

32This formula does not imply that singular pronouns have an “exactly one” presupposition.
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4. ∀ σ andσ
′
, if σ[twox(x)]Mσ

′
, thenσ

′
[plural(x)]Mσ

′
.

One of the best arguments in favor of syntactic accounts for pronoun number

is to insist on the distinction that truth evaluation is model dependent and accept-

ability is model independent. It would be a mistake to have a discourse acceptable

in one model but unacceptable in another model. A semantics for pronoun numbers

must be able to cash out the distinction in order to escape from this argument. The

intensional semantics exploits definition 16 to spell out the model independence of

pronoun number accessibility.

Definition 16 The Semantic Number Condition of Accessible Variables.A vari-

ableν in a formulaϕ is semantically accessible under the semantic number condi-

tion Num iff ∀M, σ, σ1, if σ[ϕ]Mσ1, thenσ1[Num(ν)]Mσ1.

Definition 16 can catch the model independence on the number constraints of anaphors:

the condition is a condition on every model.

Truth vs. Accessibility: A Case Study

To show that definition 16 gives the right result, consider example (2.18b),

repeated as (2.35a,b). The DPL+ formalism, which will be introduced in chapter 4,

is used.

(2.35)a. Mary1 wrotean article2.

b. She1 sent it/*them2 to L&P.

110



The acceptability of pronouns in (2.35b) can be checked by the following

result, in which the formalism in chapter 5 is used.

• (2.35b-1) For anyM , if σ[∃x; ax(article(x)); wrote(mary, x)]Mσ1 then

σ1[singularti(ti)]M = σ1.

• (2.35b-2) For anyM , if σ[∃x; ax(article(x)); wrote(mary, x)]Mσ1 then

σ1[pluralti(ti)]M = ∗.

A more complicated example is (2.18a), repeated as (2.36a,b).

(2.36)a. Mary1 wroteone or two articles2.

b. She1 sentthem2/*it 2 to L&P. (Krifka 1996)

To deal with (2.36a,b), I shall provide a semantics for the determinerone or

two. A straightforward definition for determinerone or twomay be the following.

Definition 17 The First Try for One or Two. For anyM ,

1. σ[one or twox(article(x))]Mσ1 := σ[onex(article(x))∨twox(article(x))]Mσ1.

2. σ[onex(article(x)) ∨ twox(article(x))]Mσ1:= ∀κ ∈ σ,∃κ1 ∈ σ1 that

κ[onex(article(x))]Mκ1 or κ[twox(article(x))]Mκ1, and∀κ1 ∈ σ1,

∃κ ∈ σ thatκ[onex(article(x))]Mκ1 or κ[twox(article(x))]Mκ1.

According to definition 17, both singular and plural pronouns in (2.36b) are pre-

dicted to be unacceptable.

To fix the problem from definition 17, I use definition 18, instead.
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Definition 18 The Right Definition for One or Two. For anyM ,

1. σ[one or twox(article(x))]Mσ1 := σ[onex(article(x))∨twox(article(x))]Mσ1.

2. σ[onex(article(x)) ∨ twox(article(x))]Mσ1:=

(a) Truth Conditional Content.∀κ ∈ σ, ∃κ1 ∈ σ1 that

κ[onex(article(x))]Mκ1 or κ[twox(article(x))]Mκ1,

and∀κ1 ∈ σ1, ∃κ ∈ σ thatκ[onex(article(x))]Mκ1

or κ[twox(article(x))]Mκ1.

(b) Intensional Presupposition.∃κ ∈ σ&∃κ1 ∈ σ1 that

κ[onex(article(x))]Mκ1 and∃κ ∈ σ&∃κ1 ∈ σ1 that

κ[twox(article(x))]Mκ1.

In definition 18, disjunction brings some sort of presupposition by definition 18.2.b,

what I shall call theintensional presupposition. The intensional presupposition can

be justified by the semantic intuition that disjunctiveor introduces genuineepis-

temicalternative possibilities, which is not introduced in definition 17.2. Pragmati-

cally, if disjunction does not introduce genuine alternatives, it violates the Gricean

informativity maxims.

Definition 18 makes the right prediction about the acceptability of singular

and plural pronouns in (2.36b) by the following result.

• (2.36b-3) For anyM , if σ[one or twox(article(x))]Mσ1, then

σ1[singular(x)]M = ? .
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• (2.36b-4) For anyM , if σ[one or twox(article(x))]Mσ1, then

σ1[plural(x)]M = σ1.

Another possible wrinkle is about the failure of intensional presuppositions.

In pragmatics, the failure of presupposition will cause truth value gaps. What about

the failure of intensional presuppositions? Consider a possible worldw in which

Mary wrote exactly onearticle. Consider a possible worry about the following

situation. Someone might say that the intentional presupposition cannot be satisfied

in w, but, intuitively, the sentenceMary wrote one or two articlesis true inw. It

seems that intensional presupposition failure does not result in a truth value gap.

The reasoning above is not quite right. In the possible worldw that Mary

wrote exactly one paper, thepossibility for Mary writing two papers is still avail-

able. The intensional presupposition ofMary wrote one or two articlesis still sat-

isfied. In fact, the above reasoning confuses the distinction between presupposition

failure and intensional presupposition failure. Consider the following definition for

truth evaluation in our intensional semantics.

Definition 19 Truth Evaluation

1. (w1, S1) |= ϕ iff ∃ < σ, σ1 > that< σ, σ1 >∈ [ϕ]M and(w1, S1) ∈ σ.

2. w1 |= ϕ iff ∀S1, (w1, S1) |= ϕ.

In definition 19, truth evaluation is always evaluated with respect to a set of pos-

sible world-assignment pairs. According to definition 19,Mary wrote exactly one
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article is true inw because other possible worlds is always available in the semantic

interpretation ofMary wrote one or two articles. The misleading point in the above

objection is that it takes the truth of the sentence ‘Mary wrote exactly one article’

in w to be true with respect to only the worldw itself. In our truth definition, it is

surely true that(w, S) 6|= ϕ if the only alternative possible world isw. Nonethe-

less, this is not an intensional presupposition failure because we should consider

possible worlds other thanw. This is different from the general consideration of

presupposition failure. Consider a worldw0 in which Mary does not write any pa-

per. Inw0, there is a presupposition failure for the sentenceThe paper that Mary

wrote is good,so the sentence does not have a truth value. Nonetheless, there is no

intensional presuppositional failure for the sentenceMary wrote one or two articles,

and the sentence is false, according to definition 19, in the worldw0.

Consider, again, the possible worldw in which Mary wroteexactly one

article. Mary wrote one or two articlesis true inw. Moreover, at the same time,

it does not seem to acceptable to sayShe sent them to L&P, but rather acceptable

to sayShe sent it to L&P. This consequence is contra the intuition in (2.36a,b).

This worry does not come to much and in fact misses the target. The seeming

acceptability is to take the sentenceShe sent it to L&Pas the continuous discourse

of Mary wrote exactly one paper.33 This also explains whyShe sent them to L&P

is unacceptable.

The difference on the number interpretation between the referential pro-

33Another possibility is to take the pronouns inShe sent it to L&Pas deictic pronouns. I will talk
about this later.
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nouns and anaphoric pronouns is also available in the intensional semantics. In the

case of anaphoric pronouns, no specific possible world is assigned for accessibility

evaluation. Nonetheless, for referential pronouns, they are evaluated to a specific

possible world, sayw, and there is no other alternative possible world available.

This makes the plural number feature of referential pronouns to be semantically

more than one.

We should go back to reconsider the distinction of truth evaluation and ac-

ceptability evaluation. When we try to evaluate whether a sentence or a discourse

is acceptable, we are looking forhow a sentence or a discourse contributes to in-

formation processing. When we try to evaluate whether a sentence is true, we are

looking forwhether a situation supports the sentence. Take the sentence (2.36a) as

an example. The meaning of (2.36a) should be considered in terms of how it affects

the information processing which indicates how we understand the sentence. The

truth evaluation is a derived model dependent notion.

Consider another example to illustrated the intensional notion of numbers,

and the truth and acceptability distinction. The example (2.37) is puzzling for the

following reasons. Assume that there are three boys{b1, b2, b3}, and the pronoun

theyrefers/accesses to{b1, b2, b3}, the boys. According to these assumptions, (2.37)

can be paraphrased as (2.37-1). Nonetheless, the proper paraphrase of (2.37) should

be (2.37-2).

(2.37)The boys (each) think they will be the winner. (p.c. Mark Sainsbury)
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• (2.37-1)b1 thinks that{b1, b2, b3}will be the winner,b2 thinks that{b1, b2, b3}
will be the winner, andb3 thinks that{b1, b2, b3} will be the winner.

• (2.37-2) b1 thinks thatb1 will be the winner,b2 thinks thatb2 will be the

winner, andb3 thinks thatb3 will be the winner.

The puzzle can be solved as follows. The binding condition and the number fea-

tures of pronouns are both relevant to acceptability evaluation but irrelevant to truth

evaluation. It is correct to say thatthey in (2.37) is acceptable because it accesses

to the set{b1, b2, b3}, but it does not follow that the embedded clausethey will be

the winnerhas the collective reading that{b1, b2, b3} will be the winner. As argued

previously, whether the embedded clause has a distributive reading or a collec-

tive reading, as an issue about truth evaluation, is irrelevant, in this example, to the

pronominal number feature of the anaphor, as an issue of acceptability evaluation.34

Rullmann (2002) compares the difference between (2.37) and (2.38).35

(2.38)They will be the winner.

Rullmann (2002) believe that (2.38) is odd, but left the oddness unexplained.

There are two things to say about Rullmann’s example. First, I do not think

(2.38) is an unacceptable or a bad sentence. The intuition that (2.38) is odd simply

34In DPL+ formalism in chapter 5, (2.37) has the following logical form.

• (2.37-3)∃x; thepl
x (x); jDis(x); think(x, plural(x); thesg winner(x))

35Similar phenomena are also discussed in Heim (1994) and (1998).
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comes from the reason that either (2.38) is contradictory or fails to satisfy the pre-

supposition of the definite description. Second, the intensional notion of pronomi-

nal number features can explain why it is odd. Previously I already argued that the

plural number feature of referential pronouns should be interpreted as ‘more than

one.’ According to this interpretation, (2.38) is odd because either (a) (2.38) means

that more than one object will be the unique winner, which is contradictory, or (b)

the uniqueness presupposition of the definite description36 is not satisfied because

there are more than one object referred by the referential pronoun.37

Pronoun Numbers at the Semantics-Pragmatics Interface

As I have shown, the pronominal numbers of anaphors can be semantically

defined. Let me briefly mention a methodological concern here. What I did in the

last case study was to assume the correctness of the linguistic data and the semantics

of semantic numbers, and then look for proper semantic-pragmatic understanding of

the determinerone or two articles. In other words, the semantics of pronoun num-

bers give us a way to revise the semantic understanding of other semantic objects.

This kind of progression can only be justified if the semantic-pragmatic understand-

ing from the information input from previous discourse can also be independently

justified. If this can be done, then the semantics of pronouns that I proposed can be

justified. I shall start from the deictic usage of pronouns.

36It is arguable whether the definite description has a uniqueness presupposition, or the presup-
position is simply existential.

37This idea can be more easily to be seen from the oddness of example (i).

• (i) John, Mary, and Bill will be the winner.
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The deictic usage of pronouns is different from anaphoric pronouns. Its

proper usage depends on specific situations. The conversational assumption for

the deictic usage of pronouns is that both speakers and listeners share a specific

common ground. In model theoretical terms, we can simply refer to that kind of

common ground as a singleton information state of world-assignment pair. The

following facts constraint the acceptable pronoun numbers when the pronouns have

a deictic usage.

Fact 2.2 Coherence Requirement and Admissible Models

1. Coherence Requirement. For any singleton information stateσ, if σ[plural(x)]σ,

then

σ[more than onex(x)]σ.

2. Admissible Models. For any modelM , if ∃σ that σ[plural(x)]Mσ, then

∃(w, S) ∈ σ such that{(w, S)}[more than onex(x)]M{(w, S)} and for the

domainD associated tow, |D| > 1.

The coherence requirement clearly indicates the intuitive pronoun number require-

ment for referential pronouns:plural meansmore than one. In the intensional

semantics, the intuitive plural meaning can be simply derived as the consequence

of applying it on singleton information state. The singleton state is always required

for the deictic usage of pronouns, but not for other usage of anaphoric pronouns.

The admissible models requires the very basic constraint on the deictic use of plural

pronouns: only in a model which has more than one object.
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Second, we may consider the relation between determiners and pronoun

numbers. I already discussed that the meaning ofone or two Nsintensionally pre-

supposes theepistemic possibilitythat there are 2 objects that are N in the intended

information state because the disjunction must introduce a genuine alternative pos-

sibility.38 Other determiners with their possible related anaphoric pronouns are also

accounted for as follows.

1. Every/Each N... They ...

• The determinerseveryandeachpresuppose the possibility that there are

at least 2 objects are N in the intended information state.

2. Every/Each N... ?He ...

• This is not a counterexample for the semantics and the intensional pre-

supposition idea. Nonetheless, it does require a more complicated se-

mantics for the two determiners accompany with pragmatics of dis-

course. The pairs ofeveryandeachvs. singular pronouns are closely

related to the issue so called quantificational subordination. Chapter 6

will provide a detailed discussion of this.

3. At least Num N ... They ...

• The DPat least Nshould be semantically equivalent toNum N or More

than Num Nwhich contains an intensional presupposition triggeror.

38For similar ideas see Zimmermann (2000).
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This explains why the plural pronoun is available for examples like

(2.39).39

(2.39)Mary wrote at least one paper. She sent ?it/them to L&P.

4. Downward monotonic determiners, e.g.at most/less than Num N ... they

• Downward entailing determiners are good examples to test the theory of

intensional numbers. It induces the distinction of truth evaluation and

accessibility evaluation again. Consider the following examples.

(2.40)a. Mary wrote at most two papers. She sent *it/them to L&P.

b. John wrote less than five books, but{they are all master pieces/*it

is a master piece} .

If we assume that the intensional semantics for pronoun numbers is cor-

rect, the two examples show something interesting. The robust inten-

sional presupposition I shall provide is thatat most Num = Num or

Num-1 or ... 1, no more than Num = Num or Num-1 or ... 1, andless

than Num=Num-1 or ...1. This robust semantics can account for the ex-

amples in (2.40). Even though this is by no means a complete semantics

for comparative quantifiers, it at least provides an issue that a theory of

comparative quantifiers should consider.40

5. Donkey Anaphora. Chapter 6 will discussion donkey anaphora. The issue

is too complicated to go into here.

39Kanazawa (2001) agrees with this judgment.
40Consider Hackl (2000) for more on comparative quantifiers.
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There are some other data that I haven’t mentioned here, e.g. pluralized

singularity. It will all be discussed in chapters 5 and 6.

Possible Objections

The first objection may indicate that some plural pronouns are used to avoid

gender bias liketheyin (2.41).

(2.41)If someone goes to school, they will learn a lot of new things.

The gender neutral plural pronouns do not challenge the intensional semantics for

pronoun numbers. To say thatthey in (2.41) is a gender neutral pronoun already

indicates that there is something special about usingtheyin (2.41). In order to make

sense oftheyin (2.41), the plural feature should not be understood as indicating the

plural pronoun number. To make sense of it, the plural feature iscoercedto be

understood as indicating that the antecedent can be either male or female.

One interesting question about gender neutral plurality is the comparison

between (2.42a) and (2.42b).

(2.42)a. Every Italian loves their mother.

b. *Each Italian loves their mother.

One way to understand the pluraltheir in (2.42a) is to claim that it is a gender neu-

tral plural. But this move makes it difficult to explain why (2.42b) is unacceptable.

Chapter 6 will discuss this issue.
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One constraint for the semantic number proposal in this chapter is that it

only applies to count nouns. It is not clear how the pronoun number numbers can

be accounted when it is related to other special nominal expressions or mass nouns.

For example, consider (2.43).

(2.43)a. The average American family has 0.4 children.

b. They are all spoiled.

If the plural pronounthey in (2.43b) has the antecedent0.4 children, then the se-

mantics for plural pronouns is obviously violated. However, the plural pronoun in

fact refers to all the children of American families. The semantics for plural number

is not violated here. The difficult case is (2.44a,b).

(2.44)a. The average tiger is ten feet long.

b. It hunts at night, seeking small mammals.

(Carlson & Pelletier 2002: 85)

The singular pronoun in (2.44b) may refer to a special kind depending on the anal-

ysis of ‘average’. To account for the singular pronoun number properly requires a

proper semantics foraveragenominals.

A similar objection may come from anaphoric pronouns which link to mass

terms. Consider the following example.

(2.45)a. Water isH2O. It/*They is transparent.
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b. Most water on earth is sea water. It/*They covers most of the earth.

Again, metaphysically speaking, it is not clear whatit refers to in examples (2.45a,b).

We may need some specific constraint on pronoun numbers related to mass terms

in order to account for the pronoun numbers properly.

The last example is about what is called thecurious plural in Champlin

(1993) liketheyin (2.46a). It is curious because if Clark Kent and Superman are the

same man, then it does not make much sense to use plural pronoun. Another issue,

which I consider to be similar to curious plurals, concerns example (2.46b). As

indicated in Krifka (1990), (2.46b) can be true in the situation that there are actually

only two hundred ships passed the lock but each ship passed the lock twenty times.

In this situation, what does the plural pronountheyaccess?

(2.46)a. Clark Kent went in the phone booth and Superman came out. They are

the same man.

b. Four thousand ships passed the lock last year. They all carried iron.

(Krifka 1990: 487)

From my viewpoint, I do not think that the challenges fromaverage, mass

terms, and curious plural really raise a serious challenge for the semantics of pro-

noun numbers I gave here. Instead, they all point to a need for a revision of the

semantics of nominal expressions in general. For example, we may consider nom-

inal expressions either quantifier over ‘revised’ discourse referents orpegs(e.g.

Groenendijk, Stokhof, & Veltman 1994 and 1996) instead the domain of objects.

But this project is beyond the scope of this dissertation.
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Chapter 3

On the Proper Understanding of Plural Readings

This chapter examines two different approaches to understanding the basic seman-

tic significance of plural readings: the under-determination approach and the am-

biguity approach. The under-determination approach claims that different plural

readings of a sentence constitute different situations or conditions which verify the

logical form of the sentence, i.e. which make the logical form, and so the sentence,

true; the ambiguity approach claims that different plural readings of a sentence are

different logical forms of the sentence, each representing a different (unambiguous)

meaning of the sentence. This chapter criticizes the under-determination approach,

and provides arguments in favor of the ambiguity approach.

Section 3.1 starts from the debate between the under-dertermination notion

and the ambiguity notion concerning plural readings of sentences. This concern is

considered a special issue about the notion of ambiguity. It argues against previ-

ous approaches in the literature that favor either under-determination or ambiguity

understanding of plural readings. The problem with previous approaches is that

they fail to characterize the difference between under-determination and ambiguity

approaches. Section 3.2 elaborates the general issue concerning the notion of ambi-

guity. It argues against truth conditional accounts of ambiguity and criticizes some
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other non-truth conditional account of ambiguity. In section 3.3, a non-truth con-

ditional test will be provided to check whether a sentence is ambiguous and then

used to criticize previous tests for ambiguity. The test will be used to argue for

the ambiguity approach of plural readings. In section 3.4, a non-truth conditional

semantics for ambiguous sentences will be proposed.

3.1 Two Semantic Notions of Plural Readings

The question concerning the interpretation of plural readings may be simply stated

as follows.

(3.1) Are different plural readings of a sentence

a. different situations, facts, or states of affairs, which make the sentence

true, or

b. different logical forms, which represent different meanings, of the sen-

tence?1

The answer (3.1a) implies that the sentence is under-determined with respect to plu-

ral readings, and the answer (3.1b) implies that the sentence is ambiguous with re-

spect to plural readings. This section reviews some previous approaches and shows

1A truth maker which makes a logical form of a sentence true does not imply that the truth
maker makes the sentence true unless the sentence has only one logical form, i.e. the sentence is
unambiguous. In the case that a sentence has more than one possible logical forms, i.e. when a
sentence is ambiguous, if a truth maker makes a logical form of a sentence true, what is the truth
value of the sentence? People have disagreements on the answer. This is one of the topics of this
chapter and will be discussed in section 2.
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that both the under-determination and ambiguity approaches in the literature do not

account for plural readings properly. This section concludes with the idea that both

approaches make mistakes when they characterize their semantic notions of plural

readings in truth conditional semantics.

A clarification of terminology will facilitate further discussion. The term

under-determinationcan be used in two different ways. We can say that a sentence

ϕ is under-determined with respect to two situations1 and s2 iff ϕ is true in s1

and s2. We can say that a sentenceϕ is under-determined with respect to two

paraphrasesϕ1 andϕ2 iff ϕ is true if ϕ1 is true orϕ2 is true. These two uses of

under-determinationshould be clear in relevant context. The notion of ambiguity

can only be applied on the paraphrases of a sentence rather than the situations that

the sentence is true. A further precise notion of ambiguity will be provide in section

3.3.

3.1.1 The Under-Determination Approach

Katz (1972), (1977), and subsequently Kempson & Cormack (1981), Atlas (1989)2,

Verkuyl & van der Does (1991), and Link (1998), argue that different readings in

plural sentences are under-determined rather than a manifestation of ambiguity.3

2Atlas (1989) argues that (a) the so-called scope ambiguity is in fact under-determination (sense-
generalityin terms of Atlas) and (b) sense-general expressions do not have logical forms. I shall
criticize his argument in detail in later sections. But basically I think that his argument for the sense-
generality of different scope reading is not convincing, and that he confuses sense-generality with
underspecified logical forms.

3The notion of under-determination should not be confused with vagueness and generality. I use
the termunder-determinedas I have defined in (3.1a). The termvagueis contributed as a term which
indicate that predicates have borderline cases. Following Gillon (1987), the termgeneralapplies to
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A simple example of under-determination is the following. When we say “I

picnicked yesterday”, we do not provide detailed information about my picnic; for

instance, I do not mention the exact time when I had the picnic, I do not mention

the location where I had the picnic, etc. The situation which can make the sentence

true may have different times, different locations, different food I ate, and different

people I picnicked with, etc. But this does not mean that we have different interpre-

tations for the sentence “I picnicked yesterday” or that we think that “I picnicked

yesterday” is ambiguous. The sentence ”I picnicked yesterday” can be considered

as an unambiguous logical form which existentially quantifies over an event that is

located within the day before the day on which the sentence is uttered, and different

worlds would make the logical form true at different times, places, and even people.

We can say that the meaning of the sentence “I picnicked yesterday” is not totally

determined with respect to the exact time, location, people, and food, etc.

With similar reasoning, Katz (1977) argues that sentences like (3.2a) are not

ambiguous with respect to its distributive and collective readings by (3.2b).

(3.2) a. Some (two, many) children lifted a chair. (Katz 1977)

b. “Such alleged ambiguities [in (3.2a)] are nothing more than different sit-

uations in the world that would satisfy the truth condition of the propo-

sition. Ambiguities are cases of a many-to-one mapping of propositions

onto sentences, whereas these cases are cases of a proposition related to

predicates which indicate a genus of more than one species, e.g.metal is general is the sense that
gold, copper, etc., are metal.
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many different states of affairs, all of which are equivalent with respect

to its truth conditions.” (Katz 1977: 129)

(3.2b) clearly states the under-determination thesis that different plural readings of

a sentence are justdifferent situationsthat would make the sentence true. In this

sense, the distributive and collective reading of (3.2a) should be properly under-

stood as distributive situations, i.e. containing only individual actions, and col-

lective situations, i.e. containing only collective actions, in worlds or models that

makes the sentence true. On this conception of plural readings, what is distributive

or collective is the type of situations or facts in the world or model. In other words,

plural readings areworld dependentor model dependentnotions, i.e. they are facts

about the worlds and models that verify the logical form of a sentence.

I agree with Katz that ambiguities are cases of many-one mapping from

propositions or logical forms onto sentences.4 However, I do not agree that the two

different readings of (3.2a) are just different states of affairs verify the sentence

rather than different logical forms of the sentence. For example, in (3.3),

(3.3) a. Some children picked up a chair.

b. They brought them up the stairs.

the collective reading of (3.3a), one chair picked up by some children together, is

unacceptable for the pronounthemin (3.3b) but the distributive reading of (3.3a)

4I prefer to uselogical form rather thanpropositionor interpretation. Propositionshould be
avoided because technically people characterize propositions by sets of possible worlds.Interpreta-
tion should be avoided for the reason that it is not technical enough.
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makes the plural pronounthemacceptable. The unacceptability of the collective

reading of (3.3a) is not because of the fact that (3.3b) istrue; the unacceptability

of the collective reading of (3.3a) is because of themeaningof (3.3b). This phe-

nomenon cannot easily be explained by the claim that (3.3a) is under-determined

with respect to two different readings.5 This leads me to consider that the differ-

ent readings for (3.2a) and (3.3a) result from a disambiguation of an ambiguity in

logical form rather than from an under-determination in the truth conditions of the

logical form itself.6

3.1.2 The Ambiguity Approach

The under-determination approach can be properly characterized as taking differ-

ent plural readings as different model dependent situations. On the contrary, the

ambiguity approach advances the idea that different plural readings are a matter

of different interpretations or logical forms that aremodel independentand can be

considered under semantic evaluation.

5Some people might argue that the phenomenon in discourse (3.3a,b) is just a phenomenon of
number agreement. And since agreement is just a syntactic issue, nothing relevant to the interpreta-
tion of (3.3a) comes into the picture from this example. There are two problems with this objection.
First, number agreement is not necessarily a syntactic issue. I have argued in chapter 2 that inter-
preting pronouns number is a semantic issue. Moreover, in discourse (3.3a,b), the commonsense
number agreement is violated:a chair is singular butthemis plural. Though people can argue that
(3.3a,b) show only a syntactic problem and then a language dependent phenomenon, what I am go-
ing to argue is that ambiguity is precisely a language dependent phenomenon. The difference on the
acceptability of the anaphora in (3.3b) obviously follows from different interpretations.

6One possible response to the above objection is to claim that (3.3b) does not disambiguate
(3.3a), but (3.3b) in facts eliminate the collective situation. The response proposes that the function
of (3.3b) with respect to (3.3a) is not disambiguation but rather elimination of false situations. In
section 3.3, I will argue against to this response in a more general framework about the difference in
information elimination and disambiguation.
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Now we can consider a proposal for ambiguity in Gillon (1987) which I

believe to be one of the most convincing proposals in the literature. I will first lay

out his proposal and then come back to criticize it.

Gillon (1987) proposes that different plural readings are different logical

forms of sentences. He proposes the following criterion to understand the notion of

ambiguity.7

(3.4) “A sentence is ambiguous iff, with respect to a give state of affairs, the sen-

tence can be both truly affirmed and truly denied.”

(Gillon 1987: 202)

To make sense of (3.4), we need to lay out its background assumption. In any

semantic evaluation, a sentence can only be either true or false but not both with

respect to a specific state of affairs. If a sentence is ambiguous then it has more than

one logical forms for interpretations. Since different logical forms have different

truth conditions, with respect to a state of affairs, one could be true but the others

could be false.8 Another important assumption hiding in the above reasoning is that

different logical forms of a sentence should be evaluated “separately” with respect

to the a state of affairs. Once this is clear, (3.4) can be fully elaborated by (3.4-1).

7For similar proposal, see Zwicky & Sadock (1975), etc. (3.4) is an ambiguity test rather than a
theory of ambiguous meaning. An ambiguity test is a test to tell whether a sentence is ambiguous or
not. A theory of ambiguous meaning is a theory about what an ambiguous sentence means.

8The phrase “a state of affairs” should be read existentially. Otherwise, the two different readings
of the sentenceevery man loves a womanare not ambiguous.
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• (3.4-1) A sentence is ambiguous iff, with respect to a given state of affairs,

the sentence can be both truly affirmed with respect to one logical form of

interpretation (i.e. unambiguous meaning) and truly denied with respect to

another logical form of interpretation.

To exploit the principle (3.4), consider example (3.5). Common sense tells

us that the distributive reading of (3.5) is true, but the collective reading of (3.5) is

false.

(3.5) The buses in this town consume more gasoline than the cars.

(Gillon 1987: 204)

Since the sentence (3.5) can be truly affirmed by distributive interpretation and truly

denied by collective interpretation, it is then concluded that (3.5) is ambiguous rel-

ative to its distributive and collective readings.

Whether (3.4) is a sensible principle depends on whether we can ever con-

firm and deny a sentence at the same time. According to (3.4) and its elaboration

(3.4-1), an ambiguous sentence does not have truth values, or it does not make

sense to talk about the truth value of an ambiguous sentence. When we talk about

the truth value of an ambiguous sentence, we canonly talk about the truth value of

an ambiguous sentence with respect to a certain logical form of interpretation. For

example, (3.5) does not have truth values. We can only talk about the truth value

of the logical form for the distributive interpretation of (3.5) or the truth value of

the logical form for the collective interpretation of (3.5). But this is counterintuitive
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and runs directly against the idea that the truth value of an ambiguous sentence is

just the truth value of the disjunction of its logical forms for interpretations.9

To see how Gillon (1987) applies the principle (3.4), consider the example

(3.6a), which has more than just a distributive and a collective readings. To account

for different readings of (3.6a), introducepartitions, (3.7a), andcovers, (3.8a), to

fill in the blank in (3.6b).

(3.6) a. The men wrote operas. (Gillon 1987: 211)

b. Evaluation Schema.[SNP + V P ] is true iff ∃ a of NPM that

∀x ∈ C, VP(x) is true.10 (Gillon 1987: 211)

(3.7) a. A partitions B iff A ⊆ ℘(B) ∧ ∪A = B ∧Ø 6∈ A ∧ ∀x, y ∈ A(x ∩ y 6=
Ø → x = y) (Gillon 1987: 211)

b. Generalized Partitions.A partitions< B1, ..., Bn > in whichB1, ..., Bn

are sets iff∀Bi that1 ≤ i ≤ n, {Ci :< C1, ..., Cn >∈ A} partitionsBi.

(3.8) a. A covers B iffA ⊆ ℘(B) ∧ ∪A = B ∧Ø 6∈ A (Gillon 1987: 212)11

b. Generalized Cover.A covers< B1, ..., Bn > in which B1, ..., Bn are

sets iff∀Bi that1 ≤ i ≤ n, {Ci :< C1, ..., Cn >∈ A} coversBi.12

9Gillon uses (3.4) to argue against truth conditional semantics in Gillon (1987) and Gillon (1990).
As we can see, (3.4) is not convincing so his argument cannot go through.

10In which NPM indicate the interpretation of the NP in a model M which should be a set of
objects.

11The namecover, I guess, comes from the idea that the union of A is equal to B.
12This definition is equivalent to the definition in Schwarzschild (1996: 69).
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It is easy to see that if A partitions B then A covers B. For the examples in

(3.9), (3.9a) is both a partition and a cover of the set{a, b, c}, but (3.9b) and (3.9c)

are only covers of the set{a, b, c}.

(3.9) a. {{a, b, c}}

b. {{a, b}, {b, c}}

c. {{a, b, c}, {a, b}, {b, c}}

Gillon (1987) argues that putting partitions into the blank in (3.6b) makes the

schema too strong since it excludes the possibility that the manm1 can write a

song by himself but at the same time write a song together with the manm2. On the

other hand, Gillon (1987) argues that to fill in the blank with covers is too liberal.

His argument is based on the idea that a cover may contain more than one reading.

Consider a set of object{a, b, c} are men and a cover like (3.9c) makes (3.6b) true.

Gillon argues that (3.9c) contain two readings, one in which{a, b, c} together wrote

a opera and the other in which both{a, b} and{b, c} wrote a opera. But he does not

give evidence to show that (3.9c) contains two readings. Moreover, only a sentence

can have readings. It does not make sense to say that a set contains two readings.

In order to avoid the problem from partitions and covers, the idea of aplural

cover is introduced in Gillon (1987), defined as (3.10a), and it is equivalent to the

definition ofminimal cover, defined as (3.10b).13

13The proof of the equivalence of plural cover and minimal cover see Gillon (1987: 216-217).
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(3.10)a. A plurally covers B iff A covers B∧¬∃x ∈ A thatx ⊆ ∪(A − {x})
(Gillon 1987: 215)

b. A minimally covers B iff A covers B∧ ∀X((X coversB ∧X ⊆ A) →
X = A) (Gillon 1987: 216)

c. Generalized Minimal Cover.A minimally covers< B1, ..., Bn > iff

∀Bi that1 ≤ i ≤ n, {Ci :< C1, ..., Cn >∈ A} minimally coversBi.

Gillon (1987) concludes that

(3.11)“So, the readings for plural noun phrases in subject position bijectively cor-

respond with the minimal covers of the set denoted by the subject plural noun

phrase.” (Gillon 1987: 215)

There are problems with Gillon’s conclusion (3.11). First, (3.11) is not

justified for any semantic reason. In fact, it is at most a conjecture. Second, and

more seriously, the number of readings is amodel dependentnotion according to

(3.11).14 For example,the menin model1 denotes{a, b, c} and inmodel2 denotes

{a, b, c, d}. According to (3.11), (3.6) has a different number of readings in different

models. In other words, (3.6) has a different number of readings inmodel1 and

in model2, so has different logical forms for interpretations in different models if

14Gillon’s model dependent notion for plural readings can also be seen in his argument that the
notion of cover is too liberal for plural readings. In the argument, he argues that (3.9c) contain two
readings. This can only make sense in the way that the notion ofreadingis model dependent.
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different plural readings are identified by the principle (3.11). As far as I know,

model differenceonly affects truth value but nothing to do with interpretation.15

In conclusion, I believe that there is a tension between (3.4) and (3.11). (3.4)

proposes that plural readings are model independent. This can be confirmed by his

insistence that (3.4) is not equal to (3.12) in which plural readings are identified as

model or world dependent states of affairs.

(3.12)A sentence is ambiguous iff the sentence is true in quite different state of

affairs. (Kempson 1977 in Gillon 1987: 202)

However, (3.11) identifies plural readings as a model dependent notion as I argued

above. What Gillon fails to accomplish is to find an individuation principle for

unambiguous meaning in a model independent sense. Certainly, minimal covers,

a model dependent notion, cannot be identified with interpretations of plural sen-

tences.16

3.1.3 The Failure in the Truth Conditional Characterizations

The different approaches mentioned in section 3.1.1 and section 3.1.2 are unsat-

isfactory. The problem, I believe, is that they both assume that ambiguity of ex-

15One objection to (3.11) mentioned in Gillon (1990) and attributed to Lasersohn (1989) is that
the subjectthe real numberswhich denote an infinite set may induce an infinite number of readings,
and this does not seem to be right. But this does not seem to be a direct argument to argue against
Gillon (1987).

16Cover is quite a popular notion in the literature to characterize the truth condition of the cu-
mulative reading, e.g. Schwarzchild (1996). Nonetheless, it is not a proper concept to characterize
plural readings.

135



pressions, as a semantic notion, can be characterized in truth conditional semantics.

Unfortunately, it cannot.

The problem is that whether, say, distributive readings should be either un-

derstood as a distributive situation, a model dependent notion, or understood as a

logical form for distributive interpretation, a model independent notion, is ‘unde-

cidable’ in truth conditional semantics. Consider (3.2a) as an example. Consider

a situations1 in which there are three students, John, Henry, and Bill, lift chaira,

chairb, and chairc upstairs respectively. If a distributive reading of (3.2a)is in fact a

situation likes1, then it makes sentence (3.2a) true in this situation. If distributive

reading is an interpretation of (3.2a), then the distributive reading is true in the sit-

uations1 and at the same time makes (3.2a) true. In both possible interpretations

of the distributive reading,s1 makes (3.2a) true. For a similar argument, whenever

a situations2 makes (3.2a) false, the situation must neither be a distributive nor be

a collective situation, so it will also make both the distributive interpretation and

collective interpretation false and make (3.2a) false. There is no obvious way that

can be used to distinguish the two understandings of distributive readings.

In sum, the division between the under-determination approach and the am-

biguity approach of plural readings is about whether different plural readings are

model (situation, context) dependent or independent notions. Katz (1977) rejects

that plural readings are model independent notions. On the other hand, Gillon

(1987) believes that plural readings are model independent notions in (3.4), but his

individuation principle (3.11) provides only a model dependent notions of plural

readings, the notion of minimal cover. Both of their arguments are not convincing.
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And I do not believe that there is a way to tear the two notions apart in a truth

conditional semantics.

3.2 A Plea for a Non-Truth Conditional Notion of Ambiguity

I indicated that ambiguity in general and the ambiguity of a plural sentence is a diffi-

cult semantic notion to capture. In this section we consider the issue of ambiguity in

a more general sense. The problem of ambiguity may be stated as follows: it seems

obvious that some sentences or expressions are ambiguous and some sentences are

not, but it does not seem that there is a good way to make a distinction between

ambiguous sentences and non-ambiguous sentences. This section will show that

the failure to capture the semantic notion of ambiguity comes from considering am-

biguity in the framework of truth conditional semantics. The semantic notion of

ambiguity requires a non-truth conditional framework. Two non-truth conditional

accounts of ambiguity in the literature are reviewed and considered to be improper.

3.2.1 The Disjunctive Analysis of Ambiguity

The standard intuition on ambiguity in truth conditional semantics is thedisjunc-

tive analysis of ambiguity. There are two types of disjunctive analysis of ambiguity

which are not properly distinguished in the literature: (a)the disjunctive truth con-

dition thesis of ambiguity, on which the truth conditions of an ambiguous sentence

consist of the disjunction of its disambiguations, and (b)the disjunctive meaning

thesis of ambiguitythat the meaning of an ambiguous expression is the meaning

of the disjunction of its disambiguations. Assume that a sentenceϕ is ambiguous
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between the logical formϕ1 and logical formϕ2. Applying the two theses can be

represented by (3.13a) and (3.13b) respectively.

(3.13)a. ϕ is true iff ϕ1 ∨ ϕ2 is true.

b. ϕ meansϕ1 ∨ ϕ2.

The disjunctive meaning thesis is stronger than the disjunctive truth condition thesis

since meaning determines truth conditions, i.e. (3.13b) implies (3.13a). I have no

problem with the disjunctive truth condition thesis but I will reject the disjunctive

meaning thesis. In the following, I will show that accepting the disjunctive truth

condition thesis but rejecting the disjunctive meaning thesis leads to the conclusion

that meaning cannot be truth conditionally defined.17

Even though I do not reject the disjunctive truth condition thesis, it is too

weak to characterize the difference between under-determination and ambiguity.

For example, if we consider ambiguity as a truth conditional property of sentences,

then the ambiguity of “bank” between financial institution and river side should

have different truth conditional effects from the under-determination of “person”

between male and female humans. Intuitively, the truth value of an ambiguous

17The disjunctive truth condition thesis and the disjunctive meaning thesis has nothing to do with
the construction of ambiguous meaning. They apply on in the case that the different interpretations
of sentences are given. Neither of the theses claims that (i) means (ii).

• (i) A pitcher won the game today.

• (ii) *A baseball player or a container won the game.

This dissertation will discuss only the content of ambiguous expressions. I am not going to discuss
how to construct different interpretations of an ambiguous expressions.
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sentence is the truth value of the disjunction of its disambiguation, i.e. the truth

value of the sentence “there is a bank near 34th street” is the disjunction of its

disambiguation “there is a financial institution near 34th street or there is a river

bank near 34 street”. And the truth value of the sentence “there is a person on 34th

street” is just the disjunction of its further specification “there is a female human on

34th street or there is a male human on 34th street.” From the above examples, it

seems that the truth conditional effects of ambiguous expressions are not different

from the truth conditional effects of under-determination. The failure to provide a

truth conditional difference between under-determinate and ambiguous expressions

gives rise to the problem, as indicated at the end of the last section, about whether

there is genuine distinction between under-determination and ambiguity in truth

conditional semantics.

As far as I know, there is no direct argument against the disjunctive truth

condition thesis of ambiguity. Fine (1975) tries to argue against the disjunctive

truth condition thesis. He suggests that (a) the truth condition of an ambiguous ex-

pression cannot be the conjunction of its disambiguations since the falsity of one

disambiguation will make the conjunction false, and (b) an ambiguous expression

cannot be the disjunction of its disambiguation since the truth of one disambigua-

tion will make the disjunction true.18 I agree with (a) but disagree with (b). It is

obviously true that one disambiguation of an ambiguous expression true makes the

18Fine (1975), pp. 135-136. He concludes that an ambiguous expression is true if all its disam-
biguations are true. I do not know how his conclusion can be any different from the conjunction of
disambiguations.
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ambiguous expression true.19

On the other hand, the disjunctive meaning thesis of ambiguity is stronger

than the disjunctive truth condition thesis of ambiguity. This makes the disjunc-

tive meaning thesis easier to attack than the disjunctive truth condition thesis. The

disjunctive meaning thesis of ambiguity may follow from the following two as-

sumptions.

(3.14)a. The disjunctive truth condition thesis is true.

b. The equivalence of truth conditions implies the equivalence of meaning,

i.e. meaning is truth conditional.

If we assume both that meaning is truth conditions and the disjunction truth con-

dition thesis, then we can conclude that ambiguity is nothing different from under-

determination.

Most attacks on the disjunctive analysis focus on the disjunctive meaning

thesis rather than the disjunctive truth condition thesis. Most philosophers and lin-

guists, e.g. van Deemter (1996), Roberts (1984), etc., only argue against the dis-

junctive meaning thesis of ambiguity but not the disjunctive truth condition thesis of

ambiguity.20 The main problem of disjunctive meaning thesis is that it makes ambi-

guity no different from under-determination (maybe this is an advantage for some

19Fine’s (1975) approach seems a desperate one: try to hold on truth conditional semantics and
the distinction between under-determination and ambiguity at the same time.

20Note that even the difference between under-determination and ambiguity is granted, it does not
follow that the truth value of an ambiguous expression is not the disjunction of its disambiguation.
It might just be the problem of truth conditional semantics. This point has never been clearly made.
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people). For example, consider an argument from van Deemter (1996), who argues

that the disjunctive meaning thesis makes some ambiguous sentences unambigu-

ous. Assume a sentenceϕ which is ambiguous betweenϕ1 andϕ2, andϕ1 |= ϕ2.21

It follows thatϕ1 ∨ ϕ2 is logically equivalent toϕ2, i.e. ϕ1 ∨ ϕ2 ≡ ϕ2. If (3.14b),

i.e. the same truth condition guarantees the same meaning, is assumed, it follows

thatϕ has the same meaning asϕ2, which is no longer ambiguous. This contradicts

the assumption thatϕ is ambiguous.22 We may consider this argument from two

different perspectives. First, if (3.14b) is right, then the argument shows that there

is no ambiguous sentence which can have two disambiguations such that one of

them entails the other. But I do not find this consequence any solid foundation. The

second choice is that (3.14b) is false. This is the way I propose.

If we want to adopt the strategy that (3.14b) is false, van Deemter’s argu-

ment arises a general challenge to any semantics for ambiguity: both (3.15a) and

(3.15b) must be held in the semantics.

(3.15)Assume thatϕ is ambiguous with respect toϕ1 andϕ2, then

a. ϕ is logically equivalent toϕ1 ∨ ϕ2, and

b. the meaning ofϕ is different from the meaning ofϕ1 ∨ ϕ2.

21A standard example for this is the sentenceEvery man loves a woman. The the∃∀ reading
logically implies the∀∃ reading, but notvice versa.

22This argument is from van Deemter (1996: 270). It is interesting to note that what happens with
¬ϕ. According to disjunctive truth condition thesis, the truth value of¬ϕ is ¬ϕ1 ∧ ¬ϕ2 which is
equivalent to¬ϕ2. On the other hand, van Deemter (1996:207) believes that¬ϕ should be equal to
¬ϕ1 ∨ ¬ϕ2 in both truth condition and meaning. This obviously confuses the distinction between
the disjunctive truth condition thesis and disjunctive meaning thesis.
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Once the disjunctive truth condition thesis is accepted but the disjunctive

meaning thesis is denied, denying the tenet in truth conditional semantics that mean-

ing is identical to truth conditions seems to be the only way to block the inference

from acceptable disjunctive truth condition thesis to the unacceptable disjunctive

meaning thesis. This leads us to conclude that ambiguity, if there is any, is not a

semantic notion to be characterized in truth conditional semantics.23 However, once

we dump the truth conditional semantics tenet, what else comes into an account of

the meaning of ambiguous sentences? I shall consider two proposals in this sec-

tion and my own proposal, based on the concept of accessibility conditions, in next

section.

3.2.2 Wide Disjunction Approach

One way to provide a non-truth conditional account of ambiguity is the so called

wide-disjunction representation proposed in Roberts (1984).24 Roberts (1984) ar-

gues that the meaning an expressionα which is ambiguous with respect toβ and

γ should be represented as a disjunction of meaning, i.e. the meaning ofα is the

23Gillon (1990) argues that one way to get rid of the above challenge to truth conditional se-
mantics is to show that an ambiguous sentence is in fact a disguise of many sentences which can
be distinguished by syntactical markers. The first problem to this proposal is that this may work
for lexical ambiguity by replacing different lexical items into the original ambiguous sentences.
Nonetheless, this may not work for all ambiguous sentences, e.g. plural sentences. Moreover, even
if the syntactic marking is successful, the question of what the meaning of an ambiguous sentence is
if the disjunctive truth condition thesis is granted still remains for truth conditional semantics. For
example, the disjunctive truth condition thesis is true for both under-determined sentences and am-
biguous sentences, but the meaning of an under-determined sentence is the disjunction of its further
specifications while the meaning of an ambiguous sentence is not the disjunction of its disambigua-
tions.

24van Deemter (1996) follows this approach. Moltmann (1997) also adopts this approach to
account for the semantic significance of different plural readings. See Moltmann (1997: 55-57).
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meaning ofβ or the meaning ofγ, rather than single disjunctive meaning (the dis-

junctive meaning thesis), i.e. the meaning ofα is the meaning ofβ ∨ γ. To be

more precise, when we sayα has a disjunction of meaning with respect toβ and

γ, it means thatα has meaningβ in one context and meaningγ in another kind of

context.25

Unfortunately, this approach has obvious problems. First, this approach

does not have a compositional semantics of meaning and truth. There is also no

obvious way to make a relation between meaning and truth in the wide disjunction

thesis. Assume someone propose a straightforward strategy for the relation between

meaning and truth to wide disjunction approach:α is true iff β is true orγ is true,

as shown by the step from (7.7a) to (7.7b).

(3.16)a. M(α) = M(β) ∨M(γ)

b. T (α) = T (β) ∨ T (γ)

c. M(¬α) = M(¬β) ∨M(¬γ)? or M(¬α) = M(¬β) ∧M(¬γ)?

d. T (¬α) = T (¬β) ∨ T (¬γ)? or T (¬α) = T (¬β) ∧ T (¬γ)?

How aboutit is not the case thatα? It the meaning ofα “the meaning of it is not the

caseβ or the meaning of it is not the caseα”? Or, the meaning ofα is ”the meaning

of it is not the caseβ andthe meaning of it is not the caseα”? There is no nonad

hocway to decide to decide which disjunct of (7.7c) is right. Similarly, there is no

nonad hocway to decide which disjunct of (7.7d) is right.

25Roberts (1984), p. 298.
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A compositional account for truth is no a problem for the simple disjunctive

truth conditional thesis, as shown by (3.17a,b).

(3.17)a. T (α) = T (β ∨ γ)

b. T (¬α) = T (¬(β ∨ γ))

Second, it is not clear how context decides proper interpretation for an am-

biguous expression, and how context plays an essential role in disambiguation, i.e.

picking up proper interpretation of ambiguity in different context. This approach

does not provide a proper way to represent semantic representations for ambiguous

expressions. This is still a question how the meaning of an ambiguous expression

can be properly represented.

3.2.3 Syntactic Approach

The syntactic approach is a quite popular approach concerning disambiguation. The

claim of the syntactic approach is that disambiguation happens on the sentential

level, and the ambiguity of a sentence can be represented by different syntactic

manipulations of the sentence. This approach in general comes with the following

assumptions.

(3.18)a. There is at least a level of representation between sentences and seman-

tic interpretation (truth conditional value assignment). The construction

of the intermediate representation is based on syntactic or transforma-

tional rules.
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b. An expression is ambiguous iff the expression has at least two interme-

diate representation for semantic interpretation.

(3.18a) and (3.18b) are the general assumption in LF (Logic Form) approach in

linguistics, e.g. Chomsky (1975) and May (1977). I can agree that some ambi-

guity might be triggered by syntactic manipulation. However, it does not account

for all ambiguity. The obvious problem for this approach is that not all sentential

level ambiguities are syntactically relevant. A lot of ambiguity comes from internal

cognitive processing. It does not need and cannot be captured by syntactic transfor-

mation rules. For example, consider (3.19).

(3.19)a. Three students went to New York yesterday.

b. They took different airplanes.

(3.19a) is ambiguous with respect to distributive reading and collective reading, but

no one proposes a syntactic explanation to account for the disambiguation triggered

by (3.19b).

Finally, even if we can disambiguate ambiguous expressions by syntax ma-

nipulation, we still do have an account about what an ambiguous sentence means.

3.3 Ambiguity in a Non-Truth Conditional Framework

Previous approaches which exploit truth conditional semantics fail to account for

the semantic notion of plural readings and also fail to make the difference between

under-determination and ambiguity. This sections proposes a non-truth conditional
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semantic notion of ambiguity. This section first introduces the concept of acces-

sibility conditions, a notion related to non-truth conditional semantic side effects,

and then propose a semantic notion of ambiguity based on the difference in the

accessibility conditions of interpretations.

3.3.1 An Approximation to Accessibility

Natural language expressions can be divided between acceptable vs. unacceptable

or meaningful vs. meaningless expressions. Acceptable expressions may have truth

conditions or perform speech acts. Here I focus only on assertive expressions.

In truth conditional semantics, whether a sentence is acceptable is determined by

whether the sentence has truth conditions.

(3.20)The Thesis of Acceptance.An assertive sentence is acceptable iff it has truth

conditions.26

It directly follows from (3.20) that a sentence is unacceptable iff it does not

have truth conditions. Nonetheless, (3.20) does not tell us much about why a sen-

tence is acceptable or not. In other words, it does not provide us a wayto account

or to explainfor why an unacceptable sentence does not have truth conditions. A

theory of meaning will not be sufficient unless we have an account or an explana-

tion for unacceptable expressions. Truth conditional semantics, by asserting (3.20),

26In type-theoretical semantics, an expression is a sentence if the logical form of the sentence has
a denotation of typet.
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may indicate a consequence of unacceptability, but obviously not the reason or ex-

planation for that unacceptability. Moreover, epistemically speaking, we do not

really know that a sentence does not have truth conditions unless we know that the

sentence is unacceptable. A sentence which does not have truth conditions may be

caused by the reason that we, theoretically, fail to assign one for it. Practically, the

acceptance judgment isepistemically priorto the truth value judgment.

One of the important semantic concepts in accounting for the distinctions

between acceptable and unacceptable, and meaningful and meaningless, appeals to

the concept ofaccessibilityfrom linguistics. Here, we are going to provide a more

general sense of accessibility than the narrow sense in linguistics. Before providing

a precise conception of accessibility, the concept can be simply exemplified by the

following examples.

(3.21)Number Accessibility. Suppose you are doing an experiment on people who

are sitting in different rooms and there is only one man in room A, who is 190

c.m. tall. Your partner says, “these men in room A are taller than 185 c.m.”

Is what your partner said true or false? Since there is only one man in the room, your

partner says something really weird and is not comprehensible. We do not know

how to evaluate the truth value of the sentence. We may say that the situation in the

room isinaccessiblefor the sentence “these men in room A are taller than 185 c.m.”

because the demonstrative introduces an accessibility condition that there must be

more than one object referred to.27 It is obvious thatthe accessibility condition is a

27The case (3.21) is an example of failure of presupposition.
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condition of comprehension and a precondition for evaluating the truth value of a

sentence.

(3.22)Gender Accessibility. A woman comes into the party. You and your friend

look at her. Both you and your friend knows that she is a woman. Your friend

points his finger to the woman and says, “He is tall.”

Is what your friend said true or false? Before you can evaluate whether what your

friend said is true or false, you wondered who your friend is talking about. Again,

the situation is inaccessible for the meaning of the sentence said by your friend

because the pronounhe introduces an accessibility condition that there must be a

female to refer to.

(3.23)Discourse Accessibility.You and your friend were talking about John. You

said, “John has two wives.” Your friend then said, “he is going to Now York.”

Of course what your friend said could simply be true or false. However, there still

be something weird about what he said: it is weird for him to say that in discourse

continuation when you are trying to have a conversation. So we might say that the

conversation is inaccessible for what your friend said because what your friend said

does not satisfy thecoherencerequirement for conversation.28

(3.24)Conversation Accessibility.One day, your friend said to you, “John is tall.

So, the department of philosophy has thirty faculties.”

28Coherence of conversation is a difficult concept to define. For here, we may appeal only to our
intuition. Please consult Asher & Lascarides (2003) for more details.
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You might think this discourse is such a weird thing for your friend to say. In this

case, we might say that the first sentence is inaccessible for the second sentence

said by your friend because, again, your friend said does not satisfy thecoherence

requirement for discourse.

(3.25)Accessibility and Disambiguation.Someone says, “I went to a bank yester-

day. I deposited a check there.”

If the first sentence is verified by the situation that he went to a river side, then the

second sentence is totally incomprehensible: who deposits checks in river sides?

In order to make sense of the second sentence before we can evaluate whether it is

true or false, we have to exclude the interpretation that he went to a river bank. In

other words, the interpretation that he went to a river bank is inaccessible for the

second sentence because the situation does not support reasonable common sense

world knowledge.

The above examples are related to two notions of accessibility that are going

to be used in the following discussion: (a) the semantically motivated accessibility

condition like cases (3.21) and (3.22) about how pronouns can be properly used

in different situations according to number and gender, and (b) pragmatically mo-

tivated accessibility about how basic requirements from conversation, discourse,

and common sense knowledge can affect the acceptability of examples like (3.23),

(3.24), and (3.25). Both (a) and (b) are irrelevant to the truth conditional notion

of semantic concept: i.e. they are cases that either have no truth conditions or are

unacceptable for reasons other than truth conditions.
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3.3.2 A Test of Ambiguity: Discernibility Principle

Based on the rough idea of accessibility conditions by non-truth conditional se-

mantic effects, I propose a notion of ambiguity based on the principle of discourse

discernibility.

Principle of Discourse Discernibility. A sentenceϕ is ambiguous

if and only if there are at least two interpretations that are discourse

discernible in the sense that they have different accessibility conditions.

To put the principle of discourse discernibility in a more simple form, we

can state that a sentence is ambiguous with respect to two interpretationsϕ1 andϕ2

if and only if ϕ1 andϕ2 have different discourse effects. To put the idea in terms

of dynamic semantics, a sentence is ambiguous if and only if it gives rise to at least

two distinct logical forms that have different effects on the output information states

(each sentence understood in terms of the transitions between information states).

Discourse Discernibility vs. Context Sensitivity

Discourse discernibility should be distinguished from context sensitivity.

Two interpretations of an expression are discourse discernible if and only if they

have different discourse effects, i.e. there is a judgment about whether one interpre-

tation is acceptable but the other is unacceptable in specific discourses. Discourse

effects can be characterized by pure linguistic phenomena and are judgments about

the acceptability and unacceptability of interpretations in discourse. But context
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sensitivity is not about the acceptability of interpretations in discourse or how inter-

pretations affect the context. Rather, it is about how contexts affect interpretation

and how the interpretation of an expression is related to context. For example, the

sentence “I am happy” has different meaning when different people say it because

the context of utterance, the token of sentence usage, determines the reference of

indexical “I”. In this sense, we say that the sentence “I am happy” is only sensitive

to the context of utterance rather than ambiguous with respect to different contexts

of utterance. So for a discourse like (3.26a,b),

(3.26)a. John ran as fast as he could.

b. There was a bear approaching from the opposite direction. (p.c. Mark

Sainsbury)

even though the content “the opposite direction” in (3.26b) is context sensitive,

i.e. it only makes sense on some truth condition of (3.26a) in which some specific

direction which John ran to is singled out, it is does follow that (3.26a) is ambiguous

with respect to different possible directions John might run to.

3.3.3 Non-Truth Conditional Effects in Disambiguation

The evidence for the principle of discernibility is from the process of disambigua-

tion which is essentially related to the concept of accessibility. Also, disambigua-

tion processing can be used to set up the stage of evaluating theories and tests of

ambiguity. I shall show that discourse discernibility provide a way to account for

disambiguation, which can be further characterized as a special type of information
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update, thelogical form update. This will further indicate that ambiguity is a notion

about sentences which has more than one logical forms as their interpretations.

Two Types of Information Update

The best way to access the features of ambiguity is to see how disambigua-

tion is possible and also show how ambiguous expressions are different from under-

determined expressions. I start with the observation that ambiguous expressions

exhibit special behavior in discourse. To make this point clear, we have to distin-

guish two types of information update in discourse:truth conditional updateand

logical form updateor interpretation update. In truth conditional update, only truth

conditions will be updated; in logical form update, the logical forms of expressions

are updated (or revised). The logical form update can only happen in the cases of

ambiguous expressions.Disambiguation is logical form update.

Consider an example of truth conditional update. For the information up-

date in (3.27a), while the vehicle used in John’s trip to New York (of course John

could have gone on foot as well) is (loosely) part of the situations which make

(3.27a) true, and (3.27a) can be true regardless of the vehicle involved in John’s

trip. The possibility of John’s having used any vehicle but a train is eliminated in

the information update process by (3.27b).

(3.27)a. John went to New York.

b. He took the train.
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Consider a interpretation of the logical form of a sentence to be a set of possible

worlds that can be characterized by the possible world in which the sentence is true,

i.e. characterized by the truth condition of the sentence.29 Assume that the set of

world {w1, w2, w3} are worlds in which (3.27a) is true. And further assume thatw1

John went to New York by bus, inw2 John went to New York by airplane, and inw3

John went to New York by train. If we consider a discourse with only the sentence

(3.27a), then the interpretation of (3.27a) is the set{w1, w2, w3}. If we consider a

discourse containing sentences (3.27a) and (3.27b), then the interpretation is{w3}.
The worldsw1 andw2 are eliminated from the interpretation of (3.27a) by adding

(3.27b) into the discourse since (3.27b) is false with respect tow1 andw2. The

information update in discourse (3.27a,b) is only a truth conditional update because

the (3.27b) eliminates the possible situations or worlds which verify (3.27a) but fail

to verify (3.27b).

Consider discourse (3.28a,b) for logical form update.

(3.28)a. John went to a bank yesterday.

b. He deposited his pay check in the bank.

If the bank in (3.28a) is interpreted as a river bank, then (3.28b) is at least weird

if not totally incomprehensible. Consider a set of worlds{wa, wb, wc} such that

(3.28a) is true inwa ,wb, andwc. And assume that inwa andwb John went to a

river bank, and inwc John went to a financial back. So far I disregard whether

29The is the Lewis-Stalnaker style definition of propositions.
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John deposited his paycheck in anywhere. If we consider the discourse with only

(3.28a), then the interpretation of the discourse is{wa, wb, wc}. If we add (3.28b)

into the discourse, the available interpretation for discourse (3.28a,b) is{wc} if we

do not consider whether (3.28b) is true in{wc}. Consider the difference between

this consequence and the consequence from (3.27a,b). For discourse (3.27a,b),w1

andw2 are eliminated since (3.27b) is false inw1 andw2. Nonetheless,wa and

wb are eliminated in (3.28a,b)not for the reason that (3.28b) is false inwa andwb,

but because situationswa andwb are inaccessible for (3.28b), i.e. it does not make

sense to deposit money in a river bank. The interpretation which related toJohn

went to a river back yesterdayis eliminated by the accessibility constraints.

The felicity of discourse (3.28a,b) is supported by the additional information

that a financial bank is a place to deposit money; if the termbankis interpreted as a

river bank then additional supporting information is unavailable and the discourse

becomes incoherent and infelicitous. So in the information update of discourse

(3.28a,b), the interpretation ofbankas being a river bank (no matter which river

bank it is) is totally eliminated because it causes discourse incoherence30.

Another important consequence following from the difference in the infor-

mation update between (3.27a,b) and (3.28a,b) is that the interpretation of a sen-

tence should not only be characterized as a set of possible worlds in which the

sentence is true. The set should be further characterized with fine structure in order

to characterize the difference between under-determined sentences and ambiguous

30See Asher & Lascarides (2003) for more elaboration on discourse coherence.
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sentences. I will come back to this issue in section 3.4.

The distinction between two types of information update can be elaborated

and supported by the following two conversations between speakers A and B.

(3.29)a. A: John went to New York. He took the train.

b. B: *So in fact when you said “John went to New York” you mean that

John went to New York by train (but not by airplane).

(3.30)a. A: John went to a bank yesterday. He deposited his pay check in the

bank, which is on the first street.

b. B: So in fact when you said “John went to a bank yesterday” you mean

that John went to a financial bank (but not a river bank).

The conversation (3.29a,b) is infelicitous (or at least weird or funny). However,

conversation (3.30a,b) is felicitous. The explanation I want to provide is that in

conversation (3.29a,b) the information update in what speaker A said is only a truth

conditional elimination but not a process of logical form elimination that we can

attribute to conversation (3.30a,b). If this explanation is granted, the difference

in conversation (3.29a,b) and (3.30a,b) shows thatlogical form (interpretation) re-

vision, what can be said by speaker B, is possible in ambiguous expressions but

impossible in under-determined.31

31I shall propose a formal semantics to simulate the difference in these two kinds of information
update in section 3.4.
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The principle of discernibility is in fact also a principle concerning disam-

biguation. To disambiguate two interpretations of sentences is to provide a dis-

course in which one interpretation is acceptable and the other is unacceptable. For

the under-determined sentence (3.27a), disambiguation is impossible. However, for

the ambiguous sentence (3.28a), (3.28b) provides a proper context to discern two

interpretations of (3.28a) and so disambiguate (3.28a). As we argued, the acces-

sibility of an expression determines the possibility of disambiguation. Asher &

Lascarides (1995) argue that rhetorical relations play an important role in disam-

biguation: rhetorical relations can be used to infer disambiguation.

Disambiguation does not need to be total. It can be partial. Consider the

following examples.

(3.31)a. I saw five pitchers at the party.

b. Three of them can throw balls at 150 m.p.h.

c. Two of them are used to serve us beer.

(3.32)John went to two banks today, Bank One and the lake near my house.

Possible conditions verifying (3.31a) could be five baseball players, five contain-

ers, or a group of some baseball players and some containers whose total number

is five. However, the three mentioned in (3.31b) should be baseball players, but

the two mentioned in (4c) should be containers. In order to make sense of (3.31),

we can only partially disambiguate some of the objects in the second sentence and
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some others in the third sentence. This accessibility constraints make only the in-

terpretation “some baseball players and some containers and their total number is

five” the only available candidate.

The partiality of disambiguation also shows something very important: am-

biguity at the lexical level may give rise to more complex ambiguity at the sentence

level. In (3.31a), even thought the word “pitcher” is only two ways ambiguous,

(3.31a) cannot be only two ways ambiguous. If the first sentence in (3.31) is only

two ways ambiguous, i.e. John saw five baseball players or John saw five contain-

ers, then the whole discourse in (3.31) is infelicitous. Only the interpretation that

John saw some baseball players and some containers and their total is five can make

(4) felicitous. So (3.31) is three ways ambiguous rather than two ways ambiguous.

The previous example show that simple ambiguity at the lexical level may

induce complex ambiguity at the sentential level. The examples (8.18a,b,c) show

the opposite: ambiguity at the lexicon level may not show up at the sentential level,

i.e. the ambiguity may be disambiguated at the compositional semantics of senten-

tial meaning.

(3.33)a. A pitcher won the game last night.

b. A base ball player won the game last night.

c. *A container won the game last night.

The disambiguation (8.18c) of (8.18a) does not even make any sense: how do we

make sense that a container won the game last night? The only available interpre-

tation for (8.18a) is the unambiguous sentence (8.18a).
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The difference on the level of ambiguity disallows some approaches to rep-

resent ambiguity like van Deemter (1996) and Reyle (1996). In van Deemter (1996)

and Reyle (1996), every lexical item is disambiguated in the model where it is in-

terpreted. This will lead to the wrong prediction that (3.31a) is only two ways

ambiguous. (3.31) shows that it is wrong to say that thecontribution of lexical

ambiguity in a sentence can be simply resolved by lexical disambiguation as in

van Deemter (1996). At least, the mixed nature of disambiguated lexical meaning

should be provided for the sentence level disambiguation.

Moreover, disambiguation does not need to be “once and for all”, or persis-

tent. It can easily be “non-monotonic”. Consider the following.

(3.34)A thirsty pitcher is liable to have more than one pitcher after a game.

(p.c. Nicholas Asher)

In (3.34), the first “pitcher” means obvious baseball players, the second

“pitcher” obviously means the containers. The disambiguation of the first occur-

rence “pitcher” does not persist through the disambiguation of the second occur-

rence of “pitcher”. The disambiguation of “pitcher” is non-monotonic. The disam-

biguation strategy, at least, should not be persistent on predicates.32

32Tricky cases are examples likepersonandparent.

• (i) A person coughed. She had a flu.

(i) shows that, by the principle of discourse discernibility,personis ambiguous with respect to
gender. Nonetheless, intuitively,persondoes not seem to be ambiguous. How convincing is the
intuition?
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Information Update and Implicit Qualification

I shall take a detour to clarify an issue about information update before talk-

ing about other ambiguity tests. The issue is about the relation between information

update and what Bach (1994, 2000) calls theimpliciture. The basic idea of implici-

ture is that a complex sentence, i.e. one semantically (truth) evaluable, can express

something else by adding possible expansions, so calledimplicit qualification. For

example, the implicit qualification indicates instances of the possible expansion of

sentences like examples in (3.35).

(3.35)a. Jack and Jill are married [to each other].

b. Adele hasn’t had lunch [today].

c. French is hexagonal [roughly speaking]. (Bach 2000: 262-263)

In (3.35), with or without the brackets, the sentences express different propositions.

Leaving the brackets empty or adding different stuff in the brackets indicates dif-

ferent possible interpretations of the listeners. In other words, the implicitures of

sentences are possible interpretations of the sentences for listener.

(3.36)“Impliciture is to be distinguished from Grices (1967a) conversational im-

plicature. In implicature one says and communicates one thing and thereby

communicates something else in addition. Impliciture, however, is a matter

of saying something but communicating something else instead, something

closely related to what is said.” (Bach 1994: 2)

159



Two issues concern me about impliciture. First, there are several different

types of impliciture rather than a unique type concerning the information contribu-

tion of possible expansions. Second, the types of impliciture are related to different

ways of information processing from explicit expansions. There are three types,

at least, of implicitures: (a) disambiguation (e.g. 3.35a) which eliminates some of

the interpretations of the non-expanded sentences, (b) information elimination (e.g.

3.35b) which results in a further determination of the non-expanded sentences, and

(c) information change (e.g. 3.35c) which produces a sentence with a different truth

value. According to the previous discussion, type (a) is logical form update and type

(b) is truth conditional update.

3.3.4 Ambiguity Tests Reconsidered

In the literature, there are some other proposed tests for ambiguous sentences other

than the principle of discernibility proposed previously. In the following, I will

review and criticize some tests for ambiguity in the literature.

VP Ellipsis Test: Non-Cross Reading Test

The VP ellipsis test is first provided in Lakoff (1970). Consider the exam-

ples in (3.37) and their related VP-ellipsis in (3.38).

(3.37)a. The chickens are ready to eat.

b. x is a pitcher.

c. Harry kicked Sam.
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d. x is a person. (Lakoff 1970)

(3.38)a. The chickens are ready to eat and so are the children.

b. x is a pitcher and y too.

c. Harry kicked Sam and so did Pete.

d. x is a person and y is too. (Lakoff 1970)

Both (3.38a) and (3.38b) have two readings. There is no way to interpret (3.38b) as

saying that x is a baseball pitcher but y is a container. The unavailability of “cross-

reading” indicates that (3.37a) and (3.37b) are two ways ambiguous, e.g.x is a

pitcher is ambiguous between x is a baseball player and x is a container. (3.37c)

and (3.37d) with respect to (3.38c) and (3.38d) are no way similar to (3.37a) and

(3.38a). For example, (3.38d) is available for the cross reading that x is a female

person and y is a male person, so the sentence (3.37d) is not ambiguous between

that x is a female person and x is a male person.33

It is one thing to say that the phenomenon exists, it is another thing to find

an adequate explanation of it. It is still an interesting question how this test can be

explained. Following Asher & Lascarides (1995), the VP ellipsis test for ambiguity

can be explained using theContrastor Parallel rhetorical relations: the parallel or

contrast discourse constraint in (3.38a) and (3.38b) activates the disambiguation and

then forces us to choose only two possible interpretations. Under this consideration,

the Lakoff can be understood as a special case for the principle of discernibility.

33van Deemter (1996) refers to this phenomenon as coherence constraint on disambiguation.
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Contradiction Test

The contradiction test is used in Parsons (1970), Zwicky & Sadock (1975),

Margalit (1983), Gillon (1987), etc. However, I do not actually think it is a very

good test. First, the contradiction test is misleading. Consider the following.

(3.39)a. That is a pitcher. It is not a pitcher.

b. That is a person. It is not a person.

(3.40)a. That pitcher is not a pitcher. It is a container.

b. That person is not a person. It is a woman.

It is claimed that (3.39a) and (3.40a) are consistent but (3.39b) and (3.40b)

are inconsistent for the reason that we can have two different ways to understand

pitcherbut only one way to understandperson. People believe the test believes that

the consistency of (3.39a) and (3.40a) makes us assert thatpitcher is ambiguous but

personis not.

However, it is not easy for everyone to get the intuition that (3.39a) and

(3.40a) are consistent. Making sense of the contradiction test is based on the prin-

ciple (3.4), repeated as (3.41), which was revised in (3.4-1), repeated as (3.41-1).

(3.41)“A sentence is ambiguous iff, with respect to a give state of affairs, the sen-

tence can be both truly affirmed and truly denied.”

(Gillon 1987: 202)
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• (3.41-1) “A sentence is ambiguous iff, with respect to a give state of affairs,

the sentence can be both truly affirmed with respect to one logical form of

interpretation (i.e. unambiguous meaning) and truly denied with respect to

another logical form of interpretation.”

Given (3.41-1), it does not make sense to say that (3.39a) is consistent or not, since,

as I already argued, an ambiguous sentence does not have a truth value according

to (3.41-1).

In fact, what is consistent is not (3.39a), but rather (3.42a) or (3.42b).

(3.42)a. That is a pitcher, a baseball player. It is not a pitcher, a container.

b. That is a pitcher, a container. It is not a pitcher, a baseball player.

The second reason for me to feel discomfort about the contradiction test is

that the consistency claim of (3.39a) and (3.40a) denies the reflexivity of ambiguous

expressions, i.e.ϕ |= ϕ. Once the consistency claim of (3.39a) is replaced by

(3.42a) or (3.42b), there is no longer a denial of the reflexibility of ambiguous

expressions.

One more reason to dislike the contradiction test is that it does not account

for the disambiguation process. The disambiguation process is based on the consid-

eration of accessibility condition which is not included in the idea of contradiction

test.

Zeugma: Cross-Reading
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To make sense of (3.43), we need to interpret the banks blown up by dam

busters as river banks, but the banks robbed as financial banks, i.e. with a cross-

reading on the meaning of bank.

(3.43)Some dam busters blew up banks and so did some bank robbers.

(Lascarides, Copestake & Briscoe 1996)

Examples like (3.43) exhibiting cross-readings are traditionally called zeugmas.

Zeugma examples are believed to be quite convincing examples for ambiguity test

of lexical ambiguity, i.e. in order for a given lexical item to produce a zeugma, there

must be multiple interpretations associated with it.

A full understanding and explanation of zeugma requires more than I can

show here. See Lascarideset. al. (1996) for more detailed information. One im-

portant issue mentioned in Lascarideset. al. (1996), in the way I interpreted it,

is that the distinction of cross-situation and cross-interpretation should be distin-

guished in zeugma examples. While (3.43) is an example of cross-interpretation,

(3.44)Rembrandt used a brush and so did our janitor. (Lascarideset. al. 1996)

(3.44) is an example of a cross-situation if it is interpreted so that Rembrandt used a

paint brush but our janitor used a cleaning brush. In the cross-situation cases, there

is no ambiguity guaranteed.
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3.3.5 The Ambiguity of Plural Sentences

Consider example (3.3), repeated as (3.45), again.

(3.45)a. Some children lifted a chair.

b. They brought them up the stairs.

According to the principle of discourse discernibility, since the distributive interpre-

tation of (3.45a), accessible by (3.45b), and the collective interpretation of (3.45a),

inaccessible by (3.45b) are discourse discernible by the number requirement of pro-

nouns, (3.45a) is ambiguous. The principle of discourse discernibility provides us

to account for the ambiguity of a sentence which has different plural readings and

provide an account for model independence of plural readings.

Consider example (3.46a,b).

(3.46)a. Three students wrote a paper.

b. They sent them to L&P. (Krifka 1996)

(3.47)a. Three students each wrote a paper. (Krifka 1996)

b. Three students wrote a paper together.

The (3.46b) has the function of disambiguating the first sentence: the first sentence

is saying that three students each wrote a paper, i.e. (3.47a). The discourse acces-

sibility chooses the proper interpretation of (3.46a) as (3.47a) rather than (3.47b).
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So again, we can say that (3.46a) is ambiguous with respect to a distributive and a

collective reading.

The example (3.48), from Asher & Wang (2003), constructed from a Lakoff

style test, is also an examples for the discourse principle.

(3.48)Three students wrote a paper. Four professors wrote a paper too.

In the most natural interpretation, the two sentences in (3.48) either both receive a

collective interpretation, or both receive a distributive interpretation. The “mixed”

interpretations where the first sentence gets a distributive or collective interpretation

and the second receives a different interpretation are difficult to get. Since two

different readings for the first sentence in (3.48) has different discourse effect, the

first sentence of (3.48) is ambiguous in meaning.

The Problem of the Number of Readings

One more question that concerns me here is how many readings a plural sen-

tences might have. To see the question, consider how many readings the sentence

(3.49) has.

(3.49)Three boys invited four girls to the party.

At the beginning, consider the case that there is no dependent relation between

two DPs. There is a collective reading that three boys together invited four girls

altogether, a collective reading that four girls each are invited by three boys together,
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and a collective reading that three boys each invited four girls altogether. There is a

distributive reading that three boys individually invited four girls and no collective

actions are involved.34 And we also have a cumulative reading that the boys involve

in inviting are three and the girls invited are four and the inviting action between

boys and girls may be collective or distributive.

All the readings list above are model independent. Is the sentence (3.49)

ambiguous with respect to all those readings? There are two potential worries.

First, all the readings other than cumulative readings is contained in the cumulative

reading, i.e. if any of those readings is true, then the cumulative reading is true. Are

they in any sense different from the cumulative reading? The entailment relation

may not destroy the independence of those readings if we still believe the sentence

every man loves a womanto be ambiguous. Second, there does not seem to be a easy

way to find discourses to distinguish all the readings; this is the second problem.

In fact, the first reaction in my mind is that there must be discourses to distinguish

those readings. If none of the above readings are discourse distinguishable, how

could they be different readings? Is it the case that they areconceptually possible

readings but in fact theonly realreading is the cumulative reading?

If we include the readings which contains dependency relation between two

DPs, we still do not have a good way to distinguish those dependency readings

from the non-dependency readings. Nonetheless, it seems to be weird to say that

the dependency readings and the non-dependency readings do not in any sense make

34This is the so-called co-distributive reading in Winter (2000).
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the sentence ambiguous. In particular, when we try to build up the logical forms,

they require very different structures of logical forms.

3.4 A Semantics of Ambiguous Expressions

As I argued in previous sections, the content of ambiguous expressions cannot be

characterized in truth conditional semantics. This section will first use a metaphor

to characterize what the meaning of ambiguous expressions should look like and

then propose a semantics for ambiguous expressions.

3.4.1 Ambiguity as a Gestalt-Switch Phenomenon

So far we have seen that in some cases discourse information forces us to discern

and disambiguate interpretations in order to make sense of ambiguous expressions

in discourse. And in fact, if we go on to think about what the proper semantic

representation of ambiguous expressions must be, we will find it very difficult to

imagine. Margalit (1983) suggests the analogy between the meaning of ambiguity

expressions and Gestalt-Switch pictures.

(3.50)“M-ambiguity [meaning ambiguity, in Scheffler (1979)] can be modeled in

a puzzle with a Gestalt-switch type of picture, say the old and the young

woman: think of piece that simultaneously serves for the nose and for the

cheek bone of the other.” (Margalit 1983: 131)

It is not right to say that the picture represents only an old woman. It is also not

true to say that the picture represents only a young woman. It is wrong to say that
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the picture represents both an old woman and a young woman, or an old woman or

a young woman. So, what does the picture “really” represent? We may say that the

picture represents an old and an young women simultaneously.

The same questions about Gestalt-Switch pictures can be asked about am-

biguous expression. For example, does the lexical item “bank” mean financial in-

stitution, mean river side, mean financial institution or river side, mean financial

institution and river side, or mean financial institution or mean river side?35 To me,

none of them seems to be the case.36 As I will show, the meaning of “bank” is the

meaning of financial institution and river side in a concurrent sense.

3.4.2 A Concurrent Semantics for Ambiguity

The semantics of ambiguous expressions I am going to propose is based on what

I call theconcurrent interpretationof ambiguous expressions. Since the truth con-

ditional semantics cannot characterize ambiguous meaning, I propose a semantics

based on the framework of dynamic semantics, specifically update semantics (US).

In US, every formula is interpreted as a set of context pairs. Logical connectives are

considered as operations on sets of context pairs. In the following, I will set up the

semantics in the sentential calculus in order to avoid unnecessary complication, but

the ides behind the formalism is general enough for the predicate calculus. I shall

call the formalism the concurrent semantics of ambiguity, CSA in short.

35Cf. Roberts (1984), van Deemter (1996).
36Fine (1975) tries to make an analogy between ambiguity and imposing several pictures rather

than Gestalt-Switch pictures. His approach does not seem to be adequate.
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CSA is only a logic for the information content of ambiguous expressions,

i.e. it only provides a way to interpret the logical form of ambiguous expressions.

But it is not a logic for the information packaging of ambiguous expressions: it

does not provide a mechanism to account for how to construct different logical

forms of ambiguous expressions, neither does it provide a way to account for dis-

ambiguation. Please consider Lascarideset. al. (1996) for the logic of information

packaging of ambiguous expressions.

The language of CSA contain a set of atomic symbols,A,B, ...., A1, A2, ....

Formulas are atomic formulas and closed under connectives negation,¬, conjunc-

tion, ∧, disjunction∨, and concurrent conjunction,⊕.37 The modelM of a CSA

is a pair< W, I > that W is a set of possible worlds andI is an interpretation

function that for every atomic formulaϕ, I(ϕ) ⊆ W but I(ϕ) 6= Ø. In CSA,

information states are sets of sets of possible worlds instead of sets of possible

worlds for information states in systems like US. Ifρ is an initial input for in-

formation update,ρ ∈ ℘∗(C) that ℘∗(C) = {{x} : x ∈ ℘(C)}, i.e. ρ is a

singleton set of set. The interpretation function[.]M is defined by the following:

[ϕ]M ⊆ ℘(℘(W ))× ℘(℘(W )).

A formula ϕ which is ambiguous betweenA andB is represented as the

formulaA⊕B. The target is to show (3.51a), the disjunctive truth condition thesis,

and (3.51b), the denial of the disjunctive meaning thesis.

37Accessibility checking for ambiguous expressions is not considered here. See Lascarideset. al.
(1996) for more on this line.
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(3.51)a. A⊕B ≡ A ∨B

b. [A⊕B]M = [A ∨B]M

Information update in CSA is defined as follows.

Definition 20 Concurrent Semantic Interpretation

1. ρ[p]M = {x ∩ I(p) : x ∈ ρ} if p is an atomic formula.

2. ρ[A ∧B]M = ρ[A]M ◦ [B]M .

3. ρ[A ∨B]M = {∪({x}[A]M ∪ {x}[B]M)|x ∈ ρ}.

4. ρ[A⊕B]M = ρ[A]M ∪ ρ[B]M .

5. ρ[¬A]M = {x− ∪ρ[A]M : x ∈ ρ}

6. ρ[A → B]M = ρ if ∪[A]M=∪ρ[A]M◦[B]M
∅ otherwise

The initial information state is set up as singleton sets of sets for the reason

that there is no ambiguity in the initial information state. Clause 20.1, 20.2, 20.3,

and 20.5 are as usual. An ambiguous expressions which is ambiguous between log-

ical forms A and B are represented asA⊕B and the interpretation ofA⊕B, defined

by 20.4 divide every information states into further complex information states, e.g.

{w1, w2, w3} into {{w1}, {w2, w2}}.38 In other words, the⊕ operation creates the

38In terms of van Deemter (1996), ifA is ambiguous betweenA1 andA2, we say thatA1 andA2

are paraphrases ofA.
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concurrent semantic states. The clause 20.6 reflects the idea that implication in

CSA is classical.

Definition 21 Satisfaction, Truth, and Consequence

1. Satisfaction.ρ |=CSA ϕ iff ∪ρ=∪ρ[ϕ]M

2. Consequence Relation.ϕ1, ..., ϕn |=CSA ψ iff ∪ρ[ϕ1]M ◦...◦[ϕn]M ◦[ψ]M =

∪ρ[ϕ1]M ◦ ... ◦ [ϕn]M .

Definition 21.2 is a standardupdate to testconsequence relation.39

A direct consequence of clause 21.2 is that the disjunctive truth condition

thesis holds in CSA, i.e.ϕ ⊕ ψ ≡ ϕ ∨ ψ. Nonetheless, the disjunctive meaning

thesis does not hold, i.e.[ϕ⊕ ψ]M 6= [ϕ ∨ ψ]M .

There are some features in this formalism which make CSA a proper se-

mantic representation for ambiguous information processing. First, an ambiguous

expressionϕ which is ambiguous with respect to logical formsα andβ is expressed

asα ⊕ β. Update with ambiguous expression will expand the size, i.e. cardinality,

of information state. Second, assuming (a)φ is ambiguous betweenφ1 andφ2, i.e.

φ2 := (φ1 ⊕ φ2), and (b)|=CSA φ1 → φ2, it does not follow that[φ]M=[φ2]M , i.e.

φ andφ2 have different potentials for information update. This consequence avoids

the problem from van Deemter (1996) mentioned in section 3.2.1.

39See van Benthem (1996) for a detailed discussion on different types of consequence relations.
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The last thing is to consider|=CSA as a consequence relation in the frame-

work set up in van Deemter (1996). In van Deemter (1996), he considers the am-

biguous entailment relation|=A defined with respect to a base entailment relation

|= for non-ambiguous expressions.

Definition 22 ϕ |=A ψ iff Q1x ∈ A andQ2y ∈ B thatx |= y, in whichA is the set

of all possible disambiguation forϕ andB is the set of all possible disambiguation

for ψ, and bothQ1 andQ2 may be eitherall or some.

Since each ofQ1 andQ2 have two options, there are four possibilities for the def-

inition of |=A.40 |=CSA is none of them because|=CSA is a consequence relation

for both ambiguous and unambiguous sentences but van Deemter (1996) separates

consequences for the two types of sentences.

Consider the logical relation betweenϕ and its disambiguationsϕ1 andϕ2.

(3.52) is true for|=CSA. Check whether (3.52) is true in those consequence rela-

tions.

(3.52)ϕ |=A ϕ1 ∨ ϕ2 andϕ1 ∨ ϕ2 |=A ϕ.

(3.52) is false in all the consequence relations|=∀∃, |=∃∀, |=∀∀, and|=∃∃.

Comparing to other consequence relations,|=CSA is more well behaved. van

Deemter (1996) argues for (3.53).

40See van Deemter (1996) for other choices of the definition for the consequence relation of
ambiguous expressions.
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(3.53)a. Inconsistency.A |=∀∃ B andA |=∀∃ ¬B, if B is ambiguous betweenA

and¬A. The same consequence for|=∃∃ and|=∃∀.

b. Non-Reflexitivity.A 6|=∀∀ A, if A is ambiguous betweenA1 andA2 and

A1 6≡ A2.

It is obvious that|=CAS is consistent and reflexive. In fact,|=CAS is com-

pletely classical. And there is a good reason for that. Everything except⊕ is classi-

cally defined. Moreover,⊕ is truth conditionally equivalent with∨. The advantage

of this CAS semantics is that it does not require a different consequence relation es-

pecially designed for ambiguous expressions41 and CAS retains certain nice logical

properties.

3.5 Concluding Remarks

For quite a long time, the semantic issue of ambiguity has remained unsolved, and

so some related issues have been insoluble. I will look at one example in chapter 8 in

order to show the power of the theory I proposed in this chapter. The issue is about

the interpretation of semantics of number in Mandarin. It has long been noticed that

there is no number morpheme in Mandarin. The interpretation of number in nouns

depends on discourse information. I will use the idea proposed in this chapter to

argue for the ambiguity of number in indefinite bare nouns in Mandarin.

41See van Deemter (1996) for other people who take similar approaches.
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Chapter 4

Plural Readings and Plural Logical Forms

This chapter examines the semantic factors that contribute to plural readings and the

proper mechanism to generate logical forms of plural readings (plural logical forms,

PLFs for short). First, this chapter investigates how different factors contribute to

different plural readings, and examines how the factors affect the truth conditional

and other semantic side effects of sentences. The investigation will lead to what

I shall call thecategorical problem of plural readingsand thesemantic uninter-

pretability of number marking on head nouns and verbs. The categorical problem

is that the factors contributing to the generation of PLFs are not determined solely

by the syntax-semantics interface. The uninterpretability of number marking is that

the number marking on nouns and verbs and the agreement of number marking

cannot be semantically interpreted – no ‘plurality’ is introduced into PLFs based

on number marking alone. Second, I will argue that, in order to incorporate differ-

ent factors contributing to the construction PLFs in a compositional and consistent

way, an underspecification approach for PLFs is required. In the underspecification

approach, the categorical problem of plural readings are avoided by giving up the

assumption that plural readings are determined solely by the syntax-semantics inter-

face, and the number marking is no longer taken as part of semantic interpretation

concerning plurality.
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Section 4.1 introduces the categorical problem of plural readings and indi-

cates that the factors to generate PLFs are not determined on sentential, phrasal, or

lexical level. Section 4.2 argues for the uninterpretability of number marking, and

show that the plural marking does not introduce plurality – plural objects or plural

variables – into PLFs. Section 4.3 criticizes previous approaches to the construc-

tion of PLFs using the arguments used to argue for the categorical problem of plural

readings. Section 4.4 introduces the framework of the underspecification approach

of logical forms and argues that the construction of PLFs should be implemented in

that framework.

4.1 The Categorical Problem of Plural Readings

The categorical problem of plural readings concerns the difficulty of identifying

either the syntactic or the semantic categories of the factors contributing to plural

readings and generation of PLFs1 compositionally and consistently forall types

of plural readings.2 The problem arises from different sources: the presence of

unmarked plural readings, the switching mechanism of plural readings, the complex

distribution of the plural reading markers, the long-term effects (carry over effects)

of plural readings, the eccentricity of cumulative readings, and the flexibility of

acceptability.

The arguments for the categorical problem of plural readings will be based

1In terms of type theoretical semantics, the categories of plural reading contributors are the types
of those contributors.

2Compositionality is one central concern in the literature. However, consistency does not receive
too much attention.
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on showing that the generation of plural readings cannot be identified at the level

of sentences, phrases, or even lexical entries. Different levels of analysis may be

represented by (4.1), in which the superscriptO indicates the operations needed to

generate different plural readings.

(4.1) a. SO

b. [SNPO V PO]

c. [S...NO...V O...]

The sentential level account for plural readings indicates that the operations appro-

priate to the generation of various plural readings occur on sentences. Similarly,

phrasal and lexical level analysis indicate the plural operations on the phrasal and

lexical levels. The phrasal level and lexical level analysis always come hand in

hand since the intuitions supporting the phrasal level analysis is that the distinc-

tion of plural readings already exists in the distinctions between predicates, such

as those between distributive predicates likestudentand collective predicates like

gather.

4.1.1 Plural Readings Unmarked

One challenge for the semantics of plural readings is to identify the sources of

activating different readings, and also why some readings are unavailable in some

sentences. Unfortunately, the activation of plural readings is not always marked in

the surface sentence forms in our language. For example, while (4.2) has both a
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collective reading and a dependent distributive reading3, it is not clear which part

of the sentence contributes to the two readings.

(4.2) Three students lifted a chair.

Do the different readings of (4.2) come from some lexical information? Or do they

come from higher level syntactic elements like the DP or the VP? Or do the different

plural readings result from factors at the sentential level? From the surface sentence

forms, we cannot identify either the syntactic or the semantic categories of those

sources which activate plural readings. For these kinds of questions, the best we

can do is first to guess, and then try to confirm whether the hypothesis about plural

reading activation is compatible with other phenomena related to plural readings. I

will show that this is a difficult problem.

4.1.2 Back and Forth on Plural Readings

It is not always easy to identify the plural readings of a sentence. Moreover, it is

sometimes wrong to identifythe plural reading of a sentence, in cases that there

should be none. For example, consider the following two discourses.4

(4.3) a. Three students worked tirelessly and mowed the whole meadow.5

3The simple distributive reading is ruled out by the pragmatic reason that if three students all
lift the same chair in the sense of the simple distributive reading then it should be some kind of
collective reading.

4For similar examples and arguments see also Lasersohn (1995), Link (1991), Roberts (1987),
Dowty (1986), Cameron (1999), and Oliver (2001). This type of arguments in general refer to what
is called theco-predication problem.

5This example is similar to an example in Cameron (1999).

178



b. Three students together mowed the whole meadow. They (each) worked

tirelessly.

In (4.3a), we can interpret the plural termthree studentsdistributively with respect

to worked tirelesslyand collectively with respect tomowed the whole meadow. The

sentence as a whole cannot be understood as simply having a distributive reading

or a collective reading. In other words. the sentence by itself does not havea plural

reading and the factors that contribute to it cannot and should not be identified on

the sentential level.

Should we understand plural readings at the phrasal level? Consider the

conjunction reduction of (4.3a), (4.3a-1), by exploiting generalized conjunction in

Rooth and Partee (1983), as shown in (4.3a-2).

• (4.3a-1) Three students worked tirelessly and three students mowed the whole

meadow.

• (4.3a-2)(λx.work(x)) u (λx.mow(x))=λx.(work(x) ∧mow(x))

(4.3a) is not equal to (4.3a-1). (4.3a-1) can come out to be true in situations that

the three students who worked tirelessly are not the three students who mowed the

whole meadow. The failure of conjunction reduction for (4.3a) suggests that the

assignment of distributive reading and collective readings cannot happen inside the

DP, if we want to have a compositional semantics.

One might suggest the following syntactic structure (4.3a-3) for (4.3a) in

order to avoid the failure of conjunction reduction.
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• (4.3a-3)[S[DP three students][V P [V P1 worked tirelessly] and[V P2 mowed the

whole meadow]]]

However, in order to provide a compositional interpretation of (4.3a-3), we should

be able to construct the plural reading by looking at the VPs of sentences rather

than the whole sentence. But there is no obvious syntactic marking for the different

plural readings in the syntactic structure, i.e. distributive and collective readings

are not introduced by any obvious syntactic mechanism in English and many other

languages (indeed, plurality in Chinese is not even syntactically marked). And the

assignment of the distributive reading and the collective reading of (4.3a) cannot

be on themaximal projectionof V P1 andV P2, the VP, but should be inside of the

VP and related toV P1 andV P2 in different sense. Unfortunately, even this story

cannot be sustained as the examples of VP ellipsis in the coming section show.

Example (4.3b) shows the problem of the interdependency of plural readings

and theories of plural anaphora: the problem of co-occurrence of plural readings

carries over to the interpretation of anaphoric pronouns. The first sentence of (4.3b)

has a collective reading but the second sentence of (4.3b) has a distributive reading.

It is clear that the anaphoric pronoun does not refer to any ’collective interpretation’

of the objects in the first sentence of (4.3b). In other words, the possible ‘collective

interpretation’ of the objects in the first sentence of (4.3b) does not need topersist

to the interpretation of the objects in the second sentence of (4.3b). This non-

persistence phenomenon arises a simple principle of implementing plural anaphora:

plural anaphors do not directly reflect the different readings and so the matching
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between anaphors and DPs must be understood is a complex way.6

4.1.3 The Distribution of Markers for Plural Readings

Even though many sentences do not mark plural readings in surface forms, some

sentences do. As we might expect, identifying the syntactic or semantic categories

of those markers for plural readings can help us to identify the factors of plural

readings. Nonetheless, the distribution of plural markers is very wide. It is difficult

to provide a proper analysis of plural reading markers. I shall show that the plural

markers do not belong to either VP or DP categories in the syntactic structure.

Consider the distribution of the plural markertogetherin English.

(4.4) a. John and Mary together lifted the piano.

b. John and Mary lifted the piano together.

c. Together, John and Mary lifted the piano.

d. *John and Mary lifted together the piano.

In (4.4), the markertogethercan occupy different positions in surface sentence

forms. What is the syntactic category oftogether? People might suggest that it is an

adverb. However, what is the justification to say that it is an adverb? The evidence

may come from the similarity of distribution betweentogetherandviolently used

in (4.5).

6A simple copy theory like Elbourne (2001) obviously won’t work. The non-persistence phe-
nomena challenges different types of theories of anaphoric pronouns. It requires those theories to
account for the nature of anaphoric relations in a more specific way. I shall consider this issue in
chapter 6.
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(4.5) a. Mary violently hits Sam.

b. Mary hits Sam violently.

c. Violently, Mary hits Sam.

d. ?Mary hit violently Sam.

Assuming thattogetheris a adverb, we should check whether this story goes through

for other plural markers. Consider the dependent distributivity markereachin En-

glish.

(4.6) John and Mary each lifted a piano.

Are we going to say that the floatingeachis an adverb?7 Consider the determiner

reduplication in Hungarian and Georgian. How do we maintain the adverbial story

of eachfor the dependent distributivity marker of determiner re-duplicationegy-egy

in (4.7a) and adjective re-duplication in (4.8)?

(4.7) a. Minden
every

gyerek
child

olvasott
read

egy-egy
a-a

konyvet.
book-ACC

‘Every child read a book.’ (only∀∃)

b. Minden
every

gyerek
child

olvasott
read

egy
a-a

konyvet.
book-ACC

‘Every child read a book.’ (both∃∀ and∀∃)

(Farkas 1997)

7See Sportiche (1998) for arguments to show that floating quantifiers belongs to a special type
of adverbs.
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(4.8) mdz im-mdz ime
heavy-dist-abs

cantebi
suitcase-pl-abs

‘heavy suitcases’ (Gil 1988:1043)

It is not clear whether we should have the distributivity as a part of the VP, or as an

adverb, or a part of the DP, as suggested by the Hungarian and Georgian data.8

Why don’t we say that the plural markers belong toeither DP or VP? This

does not seem to be a consistent story. In fact, it does not account for more com-

plicated phenomena of plural markers when we puttogetherand each together.

Consider the examples in (4.9).

(4.9) a. John and Mary lifted a piano.

b. John and Mary lifted a piano. Bill and Jack did too.

c. John and Mary together lifted a piano. Bill and Jack did too.

Assume that there is a dependent distributive reading of (4.9a) and a collective read-

ing of (4.9a). According to the standard Lakoff style ellipsis test, (4.9b) should be

only two ways ambiguous, i.e. the two sentence either both get dependent distribu-

tive readings or both get collective readings. Iftogetheris part of VP, then the

sentenceBill and Jack together lifted a piano tooshould be recovered forBill and

8Interestingly, while (i) is ok, (ii) is unacceptable.

• (i) Together, three students wrote a paper.

• (ii) *Each, three students wrote a paper.

If we take botheachandtogetheras plural reading marker, how can the difference between them in
these cases be explained?
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Jack did tooin (4.9c), so thatBill and Jack did tooshould only have a collective

reading. The interpretation of (4.9c) seems to be consistent with this story.

Nonetheless, iftogetheris part of VP, then (4.10b) should be predicted as

acceptable where an antecedent for the VP ellipsis is recovered from the acceptable

sentence (4.10a).

(4.10)a. John and Mary together lifted a piano, Bill and Jack each/individually

did too.9

b. *John and Mary together lifted a piano, Bill and Jackeach/individually

together lift a pianotoo.

The examples in (4.11) also show thattogethercannot be identified as an

adverb likeviolently.

(4.11)a. Mary violently hit Sam, John did too.

b. *Mary violently hit Sam, John slightly didtoo.

c. *Mary violently hit Sam, John slightly violently hitSam too.

While (4.11a) is acceptable, (4.11b), a parallel of (4.10a), is unacceptable. The

unacceptability of (4.11b) can be verified by the unacceptability of (4.11c) which

recovers the VP ellipsis antecedent from it.

9Consider a similar example.

•(i) If two girls together can lift a piano, a boy can too.
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Moreover, we should notice that plural reading markers play different roles

from other adverbs which also induce plural readings. Consider the following ex-

ample.

(4.12)a. John picked up ten marbles together.

b. *John together picked up ten marbles.

c. John picked up ten marbles at once.

d. John at once picked up ten marbles.

While the collective markertogetherin (4.12a) is acceptable, it is unacceptable in

(4.12b). Nonetheless, the phraseat onceinduces the collective reading in (4.12c,d)

are both acceptable. I shall call the phrases likeat onceasplural reading induc-

ers. Plural reading inducers are always related to specific types of verbs but plural

reading markers are compatible with any verbs of the proper type. For example,

consider the difference between (4.13a,b).

(4.13)a. Kerry and Misty went to Athens together.

b. Kerry and Misty went to Athens at once.

A collective reading is generated bytogetherin (4.13a), butat oncein (4.13b) can

only be paraphrased asimmediatelyand does not induce a collective reading.

Could we say thattogetheris part of the DP? If this is true, then we will

recover the unacceptable sentence (4.14b) from acceptable sentence (4.14a).
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(4.14)a. John and Mary together lift a piano, theyeach/individually did too.

b. *John and Mary together lift a piano, John and Mary togethereach/ in-

dividually lift a piano too.

The data shows, clearly, that the plural markers likeeachandtogetherbe-

longs to neither DP or VP. There is no obvious phrasal level analysis can account

for the phenomena. They are more or less like syntactic or semantic ‘orphans’ (cf.

Haegeman 1991 on the orphanage of parentheticals). It has been suggested in the

literature thattogetherandeachare floating.10 Nonetheless, this does not solve the

problem since they must apply to some syntactic element in order to generate the

proper plural readings. The issue is to identify the syntactic elements that these

floating quantifiers attach to.11 Section 4.4 will argue that plural reading markers

belongs to a specific type of adjuncts.

4.1.4 The Long-Term Effects of Plural Readings

Section 4.1.2 shows that plural readings may not persist, i.e. plural readings may

change inside or across sentences. But there are examples where plural readings

10See e.g. Sportiche (1988).
11The comparison in following set of data shows thattogetheris very still funny.

• (i) John picked up ten marbles together.

• (ii) *John together picked up ten marbles.

• (iii) Three students picked up ten marbles together.

• (iv) Three students together picked up ten marbles.

There are two interesting phenomena in (i)-(iv) to notice. First,togetherin (i) can trigger a collective
reading for the object DP, but not so in (ii). Second,togethertrigger collective reading for the subject
DP in both (iii) and (iv). As far as I know, this is still left unexplained in the literature.
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can persist in and even across sentences. The persistence examples also exhibit

a challenge to the phrasal level account for the generation of PLFs. Consider a

discourse like (4.15a,b).

(4.15)a. Three students each wrote a paper.

b. They sent it to L & P. (Krifka 1996)

b-1. * They together sent it to L & P.

b-2. They each sent it to L & P.

(4.15a) should get a dependent distributive reading since there is a dependent dis-

tributive markereachin it: each of the three students wrote a paper. The difficulty

of explaining the use ofit in (4.15b) can be summarized as follows. Assume that

(4.15a) is true in the scenario that students1 wrote paperp1, s2 wrote paperp2,

ands3 wrote paperp3. What is the available interpretation of (4.15b)? We have

two choices: (4.15b-1) or (4.15b-2). (4.15b-1) is unavailable since it does not make

the discourse sensible: it is not clear how three different papers can be accessed by

the singular pronounit if (4.15b) is interpreted collectively. How about (4.15b-2)?

(4.15b-2) seems to be the right interpretation of (4.15b). The pronounit does not

access to the three papersp1, p2 andp3. Rather, the pronoun should be understood

as accessingp1 regarding tos1, p2 regarding tos2, andp3 regarding tos3. In other

words, the singular pronounit is acceptable if (4.15b) is interpreted with dependent

relation established in (4.15a).12

12See chapter 5 for some examples explained in formal details.
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I shall call the phenomena in the interpretation of (4.15a,b) thecarry over

effectof plural readings, i.e. plural readings can be carried over through discourse.

The question which interests us is the explanation of the carry over effect. From

previous sections, we know that the antecedent of the pronountheyin (4.15b) cannot

bethree students eachin (4.15a) since the dependency marker cannot be part of NP.

In other words,pronouns cannot refer to plural readings. If this is the case, how

can we explain the dependent distributive reading in (4.15b)? The only explanation

I can imagine for the carry over effect is that there is some kind of information

persistence carried over in discourse. The idea may be simply put like this. First,

the dependent distributive reading in (4.15a) creates relations between students and

papers they wrote. For example, assume that there are studentss1, s2, s3 and papers

p1, p2, p3, and (4.15a) may be interpreted as saying that< s1, p1 >,< s2, p2 >,<

s3, p3 > is true for the predicatewrote. What I mean by information persistence or

carry over effect is that if the pair information< s1, p1 >,< s2, p2 >,< s3, p3 >

is interpreted as true for the predicatewrote, then it is also used to interpret the

predicatesend. This kind of information persistence does not, as I have shown,

come from either overt and covert dependent distributivity marking. It is difficult

to see how this effect can be characterized in the syntax-semantics interface.

The carry over effect also challenges the story that plural readings are gen-

erated from VPs. For if plural readings are generated from VPs, there is no way

to account for the carry over effect. Unlike the pronouns in (4.15b) which are

anaphoric to the NPs in (4.15a), there are no ‘anaphors’ in (4.15b) for the VPs in

(4.15a). There is no obvious way in (4.15b) to denote or refer to the distributive
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information in the VP of (4.15a) in order to account for the carry over effect.

A simple variation of (4.15a,b), (4.16a,b), makes the phenomena of the carry

over effect even more puzzling.

(4.16)a. Three students each wrote a paper.

b. They sent them to L & P. (Krifka 1996)

b-1. They together sent them to L & P.

b-2. They each sent them to L & P.

How do we interpret (4.16b)? Unlike (4.15b), it is possible to interpret (4.16b) as

(4.16b-1). Nonetheless, (4.16b-1) does not seem to be a natural interpretation of

(4.16b) since the discourse then yields a dependent interpretation of (4.16a) and a

collective interpretation for (4.16b) which does not sound very natural. However,

the problem is also that (4.16b) should not be interpreted as (4.16b-2) since it does

not make much sense for each student to send the other two students’ paper to a

journal. The most natural reading of (4.16b) is still the case that each of the three

students send the paper they each wrote to L&P.13 How can this be modeled in a

semantic theory?

Furthermore, the carry over effect cannot go unconstrained. First, the in-

formation carry-over may collapse due to the presence of distributive markers or

predicates which require specific plural readings. Consider the following examples.

13Some English speakers may take (4.16b-2) as having the same meaning as (4.16b). See the
discussion in Nouwen (2003).
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(4.17)a. Three students each wrote a paper. Theytogethersent them to L& P.

b. Three students each wrote a paper. They gathered them before sending

them to the professor.

In (4.17a), the carry over effect of the distributive meaning collapses because of the

collective markertogetherand in (4.17b) the carry over effect collapses due to the

presence of the lexical itemgather, which requires a collective interpretation.

Second, the carry over effect may degrade. Consider (4.18).

(4.18)Three students each wrote a paper. They sent it to L&P. ?They had worked

very hard on it.

While (4.15a,b) is fine, (4.18) is already degraded; it appears that the depen-

dent reading is short lived in discourse.

The previous two features of long-term effects can be seen in the following

examples.

(4.19)a. Every student wrote three term papers this semester and turned them in

this morning.

b. Every student wrote three term papers this semester and each turned

them in this morning.

c. Every student wrote three term papers this semester and together turned

them in this morning.
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(4.19a) can be interpreted as (4.19b) but not (4.19c) since the long term effect can-

not be sustained. However, (4.19c) is still felicitous since the long term effect can

be switched.14

4.1.5 The Eccentricity of Cumulative Readings

The cumulative reading of plural sentences raises obvious challenges for theories

placing the factors of contributing to plural readings at the sentential level, at a

phrasal level, or even at the lexical level. Consider an example like (4.20).

(4.20)a. Three boys invited four girls to the party.

b. They danced with them.

As I mentioned in chapter 1, the cumulative reading of (4.20a) is a reading which

has quite weak truth conditions (easily satisfied ones): the boys involved in the

inviting relation are three and the girls involved in inviting relation are four but the

exact distribution of boys to girls is left under-determined. The salient interpretation

of (4.20b) is also the persistent cumulative interpretation from (4.20a).

14The examples in (4.19) also give a serious challenge to E-type analysis of plural anaphora. To
account for (4.19a) and (4.19b), the E-type approach can use the paraphrase (4.19a-1). However,
(4.19c) should be paraphrased as (4.19c-1) rather than (4.19a-1).

• (4.19a-1) Every student wrote three term papers this semester and turn in the terms papers
he/she/they each wrote this semester this morning.

• (4.19c-1) Every student wrote three term papers this semester and together turn in (all) the
terms papers they (*each) wrote this morning.

First, there is no clear way to choose either the paraphrases (4.19a-1) or (4.19c-1) to be the interpre-
tation of sentences in (4.19). Second, it is not clear how E-type accounts can model (4.19c-1).
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The popular approaches in formal semantics is to account for the generation

of cumulative readings from the phrasal (DPs or VPs) or lexical levels. Assume that

the plural readings come from DPs. We must give a cumulative interpretation for

the plural terms “three boys” and “four girls”. However, since there are different

possible inviting relations between boys and girls, we should be able to get many

different cumulative interpretations for “three boys” and “four girls” in order to rep-

resent different cumulative relations between objects: these terms should be many

ways ambiguous. Once again this doesn’t seem to be the case since the cumulative

reading isonereading rather than a set of different readings somehow encoded in

one reading. The problem is similar with a VP level analysis of plural readings.

Since there are different possible inviting relations between boys and girls, the VPs

are required to be many ways ambiguous. Moreover, since the inviting relation in-

cludes both individual actions and collective actions, the VP should be able to take

both types (individual types and group types) of objects as arguments. This is either

inconsistent (if the two types have no meet) or at least requires an account of how

to interpret a predicate with respect to two types simultaneously.

We may consider generating the cumulative reading from thesentence as a

wholerather than taking any part of the sentence as responsible. But unless we can

provide a sentential level analysis for other plural readings, the sentential proposal

for cumulative reading seems to be semantically inconsistent.
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4.1.6 Flexibility of Acceptability

Our last choice is to go to the lexical level to find factors contributing to plural read-

ings. However, this approach will meet the problem that I shall call the flexibility of

plural readings. The issue is related to accounting for the well-formedness of plural

sentences.

Any plural semantics must account for semantic well-formedness, i.e. se-

mantic acceptability or felicity. This issue gives rise to another challenge for a

formal theory of plural expressions at the syntax-semantics interface. The standard

account for the semantics of non well-formed sentences are based on type assign-

ments and type mismatch. For example, a semantics should be able to represent

the truth condition of (4.21a) and the unacceptability of (4.21b) (used in a context

without further information).

(4.21)a. John bought a book.

b. ? Bought.

The unacceptability of (4.21b) can be simply accounted by the syntactic

non-well-formedness.15 And semantically, according to type-theoretical semantics,

it does not have a truth value, i.e. it does not have the typet. However, to account

15(4.21b) can be used in the following conversation.

• (i) A: How did John get the book? Bought?

• (ii) B: Stole, rather. (p.c. Mark Sainsbury)
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for plural sentences, we also need to account for the flexibility of unacceptability

which is not modeled in type-theoretical semantics.

In the literature, (4.22a) is identified as unacceptable and the standard ex-

planation is that the determinereveryactivates a distributive interpretation which

is incompatible with the collective interpretation activated by the lexicongather.

The standard machinery to model the incompatibility ofeveryandgather is that a

DP like every NPquantifies over singular objects but the verbgathercan only take

plural objects as arguments. If we set singular and plural objects as different types,

(4.22) contains a type mismatch, and so the unacceptability is explained.

(4.22)a. ?Every student gathered at the square last night.

b. ?Every student who got an A gathered at the square.

c. ?Every student walked out the classroom one by one and gathered at the

square.

However, the truth is that sentences like (4.22a), though syntactically well formed,

are unacceptable to some people and acceptable to some other people, especially

‘British’ English speakers. (4.22a) ismarginal, but not totally unacceptable, in the

sense that there is some flexibility in acceptability.

The type-theoretical account for the type mismatch which arises fromevery

andgatheralso has difficulty to account for why (4.23a) is perfectly acceptable.16

16Similar point can be provide by the felicity of the following example. It seems that the degra-
dation also happens intra-sententially.
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(4.23)a. John rattled off/listed every book he read this semester.

b. *John rattled off/listed a book he read this semester.

The infelicity of (4.23b) indicates that the predicaterattle off should take some

kind of plural argument for the object position. According to the type-theoretical

account for lexicon, there should be a type mismatch in (4.23a) that arises between

everyandrattle off to cause infelicity.17

A type based semantics is not sufficient to account for the flexibility of ac-

ceptability since every word or phrase must be assigned a single type. In the func-

tional composition, either types can match or types cannot match. There is no way

to have any flexibility in (4.22) and (4.23a). We need something else.

The flexibility of acceptability also happens in examples with anaphora like

(4.24) which is also marginal.

• (i) Every two students together finished a project for the assignment.

• (ii) Every farmer who owns a donkey in this town met to decide whether they should beat
their donkeys.

17That a DP witheverycan have a collective interpretation inobject positioncan also be shown
by the following examples.

• (i)A guard is standing at the center of every building.

• (ii) A guard is standing in front of every building.

• (iii) John picked up every marble at once.

• (iv) John shot every enemy with one bullet.

For (i), (ii), and (iii), in case the buildings form a circle, we can get a collective reading of the DPs
with every. Nonetheless, it is clear that the collective interpretation of a DP witheveryin subject
position is at best marginal. The contrast between DPs witheveryin subject and object position
requires further investigation.
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(4.24)Each student went to the party last night. ? He had a good time.

The pervasiveness of marginality in plural sentences also raises challenges

for different types and anaphoric interpretation. Chapter 6 will discuss this issue in

more detail.

4.2 The Uninterpretability of Number Markings

The issue about the interpretation of the number marking on nouns and verbs18

and agreement between the number marking on nouns and verbs are left untouched

in this dissertation.19 The main research questions are (a) whether plurality, e.g.

plural variables or plural constants, is introduced into logical formsvia number

marking on nouns, and (b) whether number marking and number agreement induce

plural readings. The objective in this section is to argue that number markings on

head nouns and verbs are semantically uninterpretable. Notice that this is not a

contradiction of the semantic interpretability of the pronominal number features for

anaphors argued in chapter 2.

This section is organized as follows. Section 4.2.1 introduces some seman-

tic proposals of number marking and agreement, and shows some obvious problems

for some of those proposals. Section 4.2.2 introduce a general argument in favor

of number marking based on the relation between number marking and plural read-

18Here, I am only concerned with the nominal number marking of verbs, i.e. the number marking
of verbs which is given for the reason of agreement. For the non-nominal number marking of verbs,
see Corbett (2000) for some discussion.

19There are also number features on determiners which are not discussed here.
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ings. Section 4.2.3 argues that number marking is semantically uninterpretable.

Section 4.2.4 accounts for the plurality constraint of collective predicates with the

modal notion of plurality introduced in chapter 2. Section 4.2.5 reconsiders the

meaning of ‘plurality’ once it cannot be traced back to number marking on syntac-

tic forms.

4.2.1 Proposals for Semantic Number Marking

Considering the semantic interpretation of number marking, we can imagine the

following possible proposals.

(4.25)a. Number marking of nouns is semantically interpretable.

b. Number marking of verbs is semantically interpretable.

c. Agreement between number markers is semantically interpretable.

In the literature, different proposals for the semantics of number marking depend

on how many theses in (4.25) they endorse. The only two proposals in the market

are (a) Type A: endorse (4.2a) and reject (4.2b) and (4.2c), e.g. Sauerland (2003)

and Schwarzschild (1996), and (b) Type B: endorse all of (4.2a), (4.2b), and (4.2c),

e.g Winter (2001) and van der Dose (1993). For type A proposals, I introduce the

the inclusive approachandthe exclusive approach. The difference between the two

approaches is that the exclusive approach holds that singularity is not part of plural-

ity, e.g. Hoeksema (1983), Chierchia (1998a) and (1998b), and Corbett (2000), and

the inclusive approach holds that singularity is part of plurality, e.g. Schwarzschild
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(1996) and Sauerland (2003). I will also use Winter (2001) to introduce the type B

proposal.

Type A: The Exclusive Approach

This semantic proposal can be formulated both in set theoretical and lattice

theoretical frameworks. I consider the lattice theoretical framework for the exclu-

sive approach in definition 23 and the set theoretical framework in definition 24.

Definition 23 The Exclusive Approach: Lattice Theoretical Framework(Based

on Link 1983 and Lønning 1997) D is a set of objects and E is a semi-lattice on D,

with join operationti, expressed by⊕ (individual sum) in the object language, and

ordering relation≤i which is reflexive, transitive, and anti-symmetric, expressed

by Π in the object language. Let||.||E be an interpretation function for non-logical

symbols.20 The predicateAt , i.e. At(a) meansa is an atom, is defined by the

following:

At(a)↔ ∀x(xΠa → x = a)

For any noun N, which is a one place predicate, the extension of N can be

represented by||N ||E. By the above definition, the different numbers of a noun N

can be defined by the following:

20It is a well-known fact that (i) can be represented by (ii) in the object language.

• (i) ||a||E ≤i ||b|| iff ||a|| ti ||b|| = ||b||
• (ii) aΠb↔ a⊕ b = b
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1. Singular(N)={||x||E : At(x) and||x||E ∈ ||N ||E}

2. Plural(N)={||x||E : ¬At(x) and||x||E ∈ ||N ||E}

Definition 24 The Exclusive Approach: Set Theoretical FrameworkAssume a

modelM =< D, I > thatD is a set of objects, andI is a the interpretation function

that for every nounN , I(N) ⊆ D. The semantics of number marking for a noun N

is defined by the singular marking functionIs and the plural marking functionIp.

1. Is(N) = I(N).

2. Ip(N) = {x|x ∈ ℘(I(N))&|N | ≥ 2}

To give the above definition a concrete example, assume that John, Mary,

and Bob are students. We can provide different numbers forstudentas follows.

(4.26)a. Singular(student)={||John||E, ||Mary||E, ||Bob||E}

b. Plural(student)={||John⊕Mary||E, ||Mary ⊕Bob||E,

||Bob⊕ John||E, ||John⊕Mary ⊕Bob||E}

The exclusive approach has an immediate problem with the interpretation

of determiners. Roughly stated, our definitions of numbers can be involved in the

interpretation of determiners in the following way: three(A)(B), e.g. “three girls

are happy”, is true iff there is a sum object inPlural(A), a plural noun, which is

composed of exactly three atoms in which every one of the atoms is B. Following

this line of thinking, we have a problem in defining the determinerone or twoin

(4.27).
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(4.27)John sawone or twostudents in his class.

According to the idea above, (4.27) is true iff there is a sum individual inPlural(student)

that is an atom and John saw it or there is a sum individual inPlural(student)which

is composed of exactly two atoms that John saw every one of them. Since there

is no atom inPlural(student), the truth condition of (4.27) can be reformulated as

follows: (4.27) is true iff there is a sum individual inPlural(student) which is

composed of exactly two atoms that John saw every one of them. In other words,

(4.27) is semantically equivalent to (4.27-1) in the exclusive approach.

• (4.27-1) John sawtwo students in his class.

However, this excludes the situation that (4.27) can be true if Jon saw exactly

one student in his class. In fact, (4.27) is a good test about the possible denotations

of plural nouns. In a language, if a plural noun can be used with the determiners

one or two, then it is clear that the denotation of the plural nouns cannot be just

non-atoms.

Another problem comes from the determinerno. Consider (4.28). “... sup-

pose that there is exactly one student and that he or she was at the party. If singleton

sets [atoms] were not included in the denotation of plural nouns, students would de-

note the empty set, and as a result (16)[4.28] would come out as true, which surely

is an unwanted result.”21

21Obviously Rullmann (2002) has a different viewpoint on the denotation of plural nouns from
Rullmann & You (2003). This is funny.
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(4.28)No students were at the party. (Rullmann 2002: 6)

To solve the problem mentioned above, the inclusive approach makes some

modification.

Type A: The Inclusive Approach

The inclusive approach, a possible modification of the exclusive approach,

proposed by Schwarzschild (1996), Winter (2001), and Sauerland (2003), keeps the

denotation of singular nouns the same and redefines the denotation of plural nouns

as including the denotations of singular nouns.

Definition 25 The Inclusion Approach: Lattice Theoretical Framework

1. Singular(N)={||x||E : At(x) and||x||E ∈ ||N ||E}

2. Plural(N)=||N ||E

Definition 26 The Inclusion Approach: Set Theoretical Framework

1. Is(N) = I(N).

2. Ip(N) = ℘(I(N))22

Sauerland (2003) argues that singular number brings a presupposition that the deno-

tation of the noun marked with singular number must be atoms. On the other hand,

22In the literature, this approach accompanies with the assumption thata = {a} (e.g.
Schwarzchild 1992). This assumption violates the foundation axiom of set theory.
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plural number does not have this presupposition so the denotation of the nouns

marked by plural number can be either atoms or non-atoms.23 In this approach, the

problem of determiner accessibility can be easily solved.

Type B Account

In type B accounts, the story is much more complicated. The idea is to

provide both semantic interpretation for number marking on nouns and verbs and

the agreement between the number marking. I shall consider only the proposal in

Winter (2001).

First, Winter (2001) propose a different typology of predicates, i.e. different

from the distributive vs. collective typology, concerning their effects on sentences.

(4.29)a. All the/No/At least two/Many students/committeesPRED1.

b. Every/No/More than one/Many a student/committeePRED2.

(Winter 2002: 297)

A predicate which has different acceptability or truth conditions when occupying

PRED1 andPRED2 is a set predicate. Otherwise, it is an atom predicate. In the

domain of interpretation, there are two kinds of atoms: individual atoms and group

23As noted in Sauerland (2003), it may be a question about what an atom is.

“For example, Bloomfield apparently remarked that‘Pants are singular on one end,
and plural on the other’. ... My proposal predicts that such inherent units of two in
to a single individual should be a gray area of number licensing. Another such gray
area are group denoting nouns likecommitteeandteam. (Sauerland 2003, p. 3)”

But obviously this issue does not matter too much here.
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atoms. Individual atoms cannot be further divided. Group atoms can be further

divided. The following table offers some illustrative examples.

(4.30)

Example Atoms vs. Sets Dist. vs. Coll.
Sleep atom (on individual atoms) Distributive
Be a Good Team atom (? on group atoms) Collective
Meet set (on set of individual atoms

or group atoms)
Collective

gather set (on set of individual atoms
or group atoms)

Collective

team atom (group atoms) Collective
write a paper atom Both

Second, the following two principles are proposed to provide semantics for

number marking, summarized in (4.32).

(4.31)a. Principle 1: When uninflected for number, atomic predicates denote

sets of atomic entities. Uninflected set predicates denote sets of sets of

atomic entities.

b. Principle 2: Number features change the semantic number of predicates

so that all singular predicates denote sets of atoms whereas all plural

predicates denote sets of sets. (Winter 2002: 499)

(4.32)

situations atom predicates set predicates
uninflected sets of atoms sets of sets of

atoms
singular in-
flection

sets of atoms sets of atoms in
singular sets

plural
inflection

sets of sets of
atoms

sets of sets of
atoms
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For example, assume that we have a set of individual atoms{a, b, c, d, e, f}
and a set of group atoms{g1, g2, g3}. We have the following examples of interpre-

tations.

(4.33)a. student(uninflected) = studentsg = {a, b, c}

b. studentpl = D(student) = {{a}, {b}, {c}, {a, b}, {b, c}, {a, b, c}}

c. smile(uninflected) = smilesg = {b, c}

d. committee(uninflected) = committeesg = {g1, g2}

e. be a good team(uninflected) = be a good teamsg = {g3}

f. meeting(uninflected) = meetingpl = {{g1}, {g2}, {a, b, c}}

g. meetingsg = {x|{x} ∈ meeting ∧ |{x}| = 1} = {g1, g2}24

This type of semantic interpretation for number marking is very different

from the type A account. On the interpretation of number marking on nouns, this

approach agrees with the inclusive approach: singularity is included in plurality. On

the other hand, the interpretation of number marking for verbs is missing in the type

A account. I shall discuss the problems and challenges for this account in coming

sections.25

24This is especially designed for set predicates since there may be singleton sets of group atoms
in the interpretation.

25Every account which tries to make sense of number agreement other than syntactic construction
has some obvious drawbacks. For example, the agreement between the number markings of English
pronouns and verbs, e.g. (i), (ii), (iii), cannot be explained by the inclusive and exclusive approaches
or by the type B account.

• (i) I have a dog.
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4.2.2 Arguments in Favor of Semantic Number Marking

The general intuition for the requirement to assign semantic interpretation to num-

ber marking is that number marking is related to (a) the introduction of plurality

into plural logical forms and (b) the construction of plural readings. The basic

idea is that plural number marking introduces plural objects to be the argument of

predicates which require plural objects.

Type A Account

In type A number marking accounts, the predicates are classified as (a) dis-

tributive predicates (e.g.student), i.e. predicates that can only have distributive

readings, (b) collective predicates (gather), i.e. predicates which can only have

collective readings, and (c) mixed predicates (e.g.write a paper) which can be in-

terpreted either distributively or collectively. The advantage of this classification is

that predicates can be related to the concept of plurality and number marking nicely.

First, distributive predicates can be understood as taking only singular objects as

arguments, collective predicates can be understood as taking only plural objects

as arguments, and mixed predicates can be understood as taking either singular or

plural objects as arguments. Second, singular number marking can be semantically

understood as introducing singular objects, and plural number marking can be un-

• (ii) You have a dog.

• (iii) He has a dog.

In a given context, pronouns in (i), (ii), and (iii) can only have singular atoms as satisfiers. The
pronouns in (i), (ii), and (iii) should consistently either have singular number or plural number. But
obviously, that is not the case. See Wechsler (2004).
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derstood as introducing plural objects. This leads to the conclusion that distributive

predicates can only be compatible with singular number marking, collective pred-

icates can only be compatible with plural number marking, and mixed predicates

can be compatible with either singular or plural number marking. This picture can

be represented as in table (4.34).

(4.34)

Predicate Type Argument Requirement Number Marking
Requirement

Distributive Predicates Singular Objects Singular Number
Marking

Collective Predicates Plural Objects Plural Number
Making

Mixed Predicates Either Singular or Plu-
ral Objects

Either Singular
or Plural Number
Marking

The argument requirement in (4.34) seems right but the number marking require-

ment is obviously wrong, e.g. (4.35a,b).

(4.35)a. Three students slept.

b. The team gathered at the field.

The distributive predicatesleepin (4.35a) is compatible with plural nouns, and the

collective predicategather is compatible with the singular noun in (4.35b). More-

over, (4.35b) indicates that number marking is not the only resource that introduces

plurality. To account for (4.35a), people insists, in the literature, that plural number

marking introduces plural objects, but adistributive operatorto make the distribu-

tive predicate that ‘predicate’ over the singular objects that comprise plural objects.
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To account for (4.35b), something more needs to be done. I will discuss it in the

next section. Nonetheless, in the revised picture, the strong relation between num-

ber marking and plural readings disappears. Moreover, the requirement for number

marking to introduce plurality is not obviously supported by (4.35b). Thus, the

semantic interpretation of number marking is no longer grounded for the type A

account.

Type B account

Winter (2001) motivates the atom vs. set distinction with the following

reasoning. First, the distinction between distributive and collective predicates is not

fine grained enough. For example, while bothgatherandnumerousare collective

predicates, onlygatheris compatible withall students.

(4.36)a. All students/The students gathered together.

b. *All students/The students are numerous.

The examples in (4.36) also show that different collective predicates are sensitive

to different quantifiers, the second motivation for Winter (2001). As indicated in

chapter 1, however, this phenomenon may not be about ‘plurality’ at all.

Let us consider whether the type B account provides a better way to intro-

duce plurality and plural readings. The general idea behind the type B account,

as shown in (4.32), is thatset predicates are inherently plural but atomic predi-

cates need plural number marking to introduce plurality. The challenge is that this

approach does not provide proper account for the generation of plural readings.
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(4.35a) is a case that Winter’s proposal can handle well. While bothstudentand

sleepare atom predicates (i.e. predicates which take arguments of type ‘atom’) ,

by (4.31), they should be both interpreted as sets of sets in (4.35a). If we define

the determinerthreeasthree(A)(B) = 1 iff ∃x(x ∈ A ∧ |x| = 3 ∧ x ∈ B), then

no distributive operator is required to account for the truth condition of (4.35a). By

similar reasoning, (4.35b) can be accounted without any distributive operator. In

Winter’s theory, singular and plural number no longer relate to plural readings di-

rectly. Rather, number marking provide ways to put predicates together to construct

plural readings.

The first worry for Winter (2001) comes from examples like (4.37a).

(4.37)a. Three students wrote a paper. (Krifka 1996)

b. ∃X(|X| = 3 ∧ studentpl(X) ∧ wrote a paperpl(X))26

According to Winter’s test,wrote a paperis an atom predicate. The singular form

of wrote a paperdenotes a set of atoms, and the plural form denotes a set of sets.

The distributive reading of (4.37a) is available, as (4.37b), for the reading on which

there is a set of students is in the plural denotation ofwrote a paper. This reading

is given by the atom/set distinction. However, the collective reading of (4.37a) is

unavailable without further treatment.

However, the collective reading of (4.37a) is unavailable without further

treatment. In order to account for the collective reading in (4.37a), Winter (2001)

26Formally,P (X) = 1 iff X ∈ PM .
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stipulates a type reduction, reducing a variable of type< e, t > to typee, which is

called animpure atomin Winter (2001: sec. 5.6).

• (4.37c)∃X(|X| = 3 ∧ studentpl(X) ∧ wrote a paperpl(º (X))) in which

¼ (X) = {a} thatconstitute(a)(X) in a is typee andX is type< e, t >.27

The logical form in (4.37c) is an instance ofatom collectivity, which is different

from theset collectivityin (4.38a) in whichmeetis a genuine collective predicate

and there is no need for type reduction in (4.38a) in order to get the collective

reading.

(4.38)a. Three students met.

b. Three students met and lifted a piano.

But it turns out that there is no compositional procedure to get the collective reading

for both predicates in (4.38b).

Similarly, to handle (4.39a), we also need type reduction to get atomic col-

lectivity for mowed the whole meadow, which is non-compositional.

(4.39)a. Three students worked tirelessly and mowed the whole meadow.

b. ∃X(studentpl(X) ∧ |X| = 3 ∧ workedpl(X) ∧mowpl(º (X)))

27º can be understood as a function that takes sets of objects as inputs, and outputs singleton sets
of composed objects.
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We can compare the distributivevs.collective distinction and Winter’s atom

vs.set distinction. According to the distributivevs.collective distinction, predicates

are distinguished bythe arguments they can take. In the atom vs. set distinction, the

idea of argument taking disappears. This makes the collective reading unavailable

for (4.37a) without type reduction.

The problem for Winter’s (2000) proposal is that the distinction of atom and

set predicates seems to be improper. Consider the predicateslook sharpandrender

a decision.

(4.40)a. All the/No/At least two/Many students/committees look sharp.

b. Every/No/More than one/Many a student/committee looks sharp. (Win-

ter 2002: 297)

(4.41)a. All the/No/At least two/Many students/committees render a decision.

b. Every/No/More than one/Many a student/committee renders a decision.

(Winter 2002: 297)

Since (4.40a) and (4.40b) seem to have the same truth conditions,look sharpap-

pears to be an atomic predicate. For similar reason,render a decisionis also an

atom predicate.28

However, consider the cases in (4.42).

28This two examples are similar to the predicatevote to accept the proposalin Winter (2000:
498).
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(4.42)a. The team looks sharp today even though they lost their luggage yester-

day. (The team lost their luggage yesterday but still looks sharp today.)

a-1. ∃!x(teamsg(x) ∧ looks sharpsg(x) ∧ lost luggagepl(x))

b. The jury rendered its decision and then had their pictures taken. (Hairston

& Ruszkiewicz 1996)

The group terms in (4.42a) and (4.42b), similarly to example (4.39a), require both a

collective (atom) and a distributive (set) interpretation with respect to different VPs

that one is singular and one is plural. According to Winter (2002), if an object is a

team, then it must be an atom. And an atom does not have internal structure. The

problem for (4.42a) is that this will make (4.42a-1) unacceptable because the plural

atom predicatelost their luggagerequires a set as an argument.

Winter (2001) proposes to use the part-whole relation operator to recon-

struct the logical forms of examples like (4.42a) with an implicitconsists ofpredi-

cate.29

(4.42a-2)∃!x(teamsg(x) ∧ looks sharpsg(x) ∧ ∃B(consist(x)(B)

∧lost luggagepl(B)))

The problem for the logical form (4.42b
′
) is that it does not have a compositional

derivation.

29Winter 2001, section 5.6.
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Another problem for Winter (2001) and (2002) is the cumulative reading.

In order to allow for cumulative readings, the proposal must allow predicates which

can have two types, both atoms and sets, in the same predicates. The will break the

atom vs. set distinction.

4.2.3 Against Semantic Interpretation for Number Markings

To argue that the number markings of head nouns and verbs are semantically un-

interpretable, I will go through some arguments and consider some possible ob-

jections to them. The first argument is the argument from semantic insignificance,

which shows that the number markings of nouns and verbs are not part of logical

form, and that the alleged semantic contribution of the number markings of nouns

and verbs can be explained by either differences in determiners or syntactic disam-

biguation by number markings.

The Argument from Semantic Insignificance

The first argument to against the semantic interpretation of the number

markings of nouns is the argument fromsemantic insignificance. We can start from

example (4.43a,b).

(4.43)a. All students are happy.

b. Every student is happy.

There is no truth conditional difference between (4.43a) and (4.43b). There is no

requirement to import the number markings into the logical forms of (4.43a,b). As
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argued in chapter 2, even though (4.43a) and (4.43b) differ in their anaphoric ac-

cessibility, the difference can be traced back to the difference in determiners rather

than the number markings.

The second reason to believe the semantic insignificance of the number

markings of nouns and verbs is that such number markings are not preserved in

translation. If we can translate unambiguous sentences in a language which has

number marking, e.g. English, to a language without number marking, e.g. Chi-

nese, without changing its meaning (under the condition that the two languages have

similar lexicons), then number markings must not be semantically significant. And

in fact, this is actually the case. The translation of (4.43a,b) are (4.44a,b), respec-

tively. Compared to (4.43a,b), there is no significant meaning change in (4.44a,b).

(4.44)a. sou-you-de
all

xue-sheng
student

dou
all

kuai-le.
happy

‘All students are happy’.

b. mei-yi-ge
every-classifier

xue-sheng
student

dou
all

kuai-le.
happy

‘Every student is happy’.

We may turn our attention to possible objections to the semantic insignifi-

cance of number markings on head nouns. One possible objection to the semantic

insignificance comes from the difference between (4.45a) and (4.45b). It is obvi-

ous that (4.45b) is not as good as (4.45a). Nonetheless, we should ask whether the

difference is induced by number markings of nouns and verbs. The difference be-

tween (4.46a, and b) gives a negative answer to this question. For (4.46a, b), the
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difference is induced by the noun but has nothing to do with the number markings.

For (4.45a,b), once the influence of number markings is excluded, the difference

must be based on the difference among determiners.

(4.45)a. All students are gathering at the square.

b. ?* Every student is gathering at the square.

(4.46)a. A team/committee is gathering at the square.

b. *A student is gathering at the square.

(4.47)a. sou-you-de
all

xue-sheng
student

dou
all

ju-ji
gather

zai
at

guang-chung
square

shang.
top

‘All students gather at the square’.

b. ?mei-yi-ge
every-classifier

xue-sheng
student

dou
all

ju-ji
gather

zai
at

guang-chung
square

shang.
top

‘Every student gather at the square’.

The above conclusion is confirmed by the difference in the Chinese data (4.47a,b),

between which there is no difference (as there are no number features (in 4.47a,b))

except for the determiners used. Similarly, the difference between (4.48a,b) has

nothing to do with number markings but rather with the difference between deter-

minersall theandthe.

(4.48)a. ? All the students are a good team.

b. The students are a good team.
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A more interesting objection for the semantic insignificance may come from

the comparison between (4.49a,b) and (4.50a,b). While there is no semantic differ-

ence in (4.49a,b), (4.50a) is felicitous but (4.50b) is infelicitous.30

(4.49)a. No students were at the parry.

b. No student was at the party.

(4.50)a. No students gathered/met at the square last night.

b. *No student gathered/met at the square last night.

(4.51)zuo
last

wan
night

mei-you
not-have

xue-sheng
student

ju-ji
gather

zai
at

guang-chang
square

shang
top

’No students gathered at the square last night’.

A possible account for the difference in (4.50a,b) is that the number markings make

a semantic difference. However, another possible account is also available: there

are two different interpretationsno, i.e. the determinerno is ambiguous between a

singularno and a pluralno, and the number markings on the head noun is to pro-

vide syntactic disambiguation, which is different from semantic disambiguation.

The syntactic disambiguation can be understood as follows: the plural head nouns

pick up the lexicon which can be interpreted as semantic plural negation and the sin-

gular head nouns pick up the lexicon which can be interpreted as semantic singular

negation.

30Chierchia (1998b), adopting the exclusive approach, tries to account for (4.49a,b) by a special
operation but the operation used to account for (4.49a,b) fails to account for (4.50a,b). See Tovena
(2003) for more details. In fact, (4.49a,b) favor the inclusive approach but (4.50a,b) favor the exclu-
sive approach.
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There are reasons to believe in this two negation determiner account. First,

since there are no number marking in Chinese, (4.50a) has the translation (4.51) in

Chinese, which is felicitous, and there is no corresponding translation of (4.50b)

in Chinese which is infelicitous. This can make sense if we consider the Chinese

negation determinermei-you‘no’ as a plural determiner. On the other hand, as

indicated in Chierchia (1998b), the Italian negation determinernessunocan only

appear with singular head nouns rather than plural head nouns. This means that

nessunois a singular negation determiner.31 I will come back to this issue in chapter

5.

Second, there are parallels between the negative determinerno and the def-

inite articlethe in examples (4.52a,b).

(4.52)a. The students gathered/met at the square last night.

b. *The student gathered/met at the square last night.

Again, a two determiner account, rather than the semantic number account, could

tell us that there are two different definite articles: the singularthe and the plural

the.32

31Similar argument also comes from the plural number markings on determinersno in German.
32A similar examples is the comparison of (i) and (ii).

• (i) John’s daughter is beautiful.

• (ii) John’s daughters are beautiful.

Again, the paraphrases of (i) and (ii) in (i-1) and (ii-2) show that the plural marking syntactically
disambiguates the singular or plural definiteness.

• (i-1) The daughter of John’s is beautiful.
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We may turn our attention to possible objections to the semantic insignif-

icance of number markings on verbs. Another possible objection to the semantic

insignificance of number markings is from cases related to number disagreement

like (4.53a,b) and (4.54a,b). For examples (4.53a,b) and (4.54a,b), the number dis-

agreement seems to induce different interpretations of the DP.

(4.53)a. The jury is/?are still making its decision.

b. The jury are/?is having their pictures taken. (variations from Foresman

1996: 341)

(4.54)a. Animal languages is their main research interest.

b. Animal languages are their main research interest. (Chomsky 2000)

To make sense of the number disagreement in (4.53b), the DP may need to be un-

derstood asthe members of the jury, and to make sense of the number disagreement

in (4.54a), it seems that the DP should be understood as a ‘topic’. This, again, if we

consider the verb numbers in (4.53a,b) and (4.54a,b) to be nominal numbers, may

lead to the conclusion that number markings do contribute to the interpretation of

logical forms.

Nonetheless, consider whether the meaning difference in (4.53a,b) is pre-

served in the Chinese translation (4.55a,b) and whether the meaning difference in

(4.54a,b) is preserved in its Chinese translation (4.56). The answer is affirmative.

• (ii-1) The daughters of John’s are beautiful.
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(4.55)a. pen-shen-tuan
jury

hai-zai
still-ASP

zuo
make

ta-de
its

jue-ding
decision

‘The jury is/?are still making its decision’

b. pen-shen-tuan
jury

zheng-zai
now-ASP

pai
take

ta-men-da
their

zhao-pian
picture

‘The jury are/?is having their picture taken.’

(4.56)dong-wu
animal

yu-yan
language

shi
BE

ta-men
they

zhu-yao-de
main

yan-jiu
research

xing-qu
interest

‘Animal languages is/are their main research interest’

Since there is no number marking on Chinese nouns, the meaning preservation in

translation from number marking English to non-number marking Chinese shows

that number marking is not required in logical forms for (4.53a,b) and (4.54a,b).

No wonder that both number markings are available in (4.57a) for British English.

(4.57)a. The committee has/have decided. (Corbett 2000: 189)

b. The band play/plays well. (Copestake 1992: 101)

In case that the number marking does make a difference for native American En-

glish Speakers or some British English speakers, the number agreement is simply

doing the job of syntactic disambiguation.33

33Sauerland (2004) compares the following two examples.

• (i) A Northern team is likely to be in the final. (a>> likely, likely >> a)

• (ii) A Northern team are likely to be in the final. (a>> likely, *likely >> a)

(Sauerland 2004: 11)

Similarly, the difference also shows up in the numberless Chinese translation. This suggests that
number marking is able to do syntactic disambiguation.

218



Similarly, the number disagreement in example (4.58a,b) show that the French

pronounsvousare ambiguous and can be syntactically disambiguated by number

marking. This is confirmed by the fact that the translation of (4.58a,b) in Chinese

are differentiated by using two different pronouns.

(4.58)a. Vous
you.PL/FORMAL

etes
be.2PL

loyal.
loyal.SG

‘You (one formal addressee) are loyal.

b. Vous
you.PL/FORMAL

etes
be.2PL

loyaux.
loyal.PL

You (multiple addressees) are loyal. (Wechsler 2004)

It is important to note that we should be careful about whether the number

marking is simply number marking of nouns or verbs, or whether number mark-

ing contributes tothe formation of DP. Consider the following examples from the

languages Dogon (cf. Corbett 2000: 135) and Amele (cf. Corbett 2000: 137).34

(4.59)a. εnε
goat

mbe
PL

‘goats’

b. εnε
goat

gε
DEF

mbe
PL

‘The goats’

c. εnε
goat

wo
3

mi
1

η
OBJ

ob-i-Θ
give-AOR-3.SG

gε
DEF

mbe
PL

‘The goats which he gave me’ (Corbett 2000: 135)

34A similar story applies to number markings other than singular and plural.
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(4.60)Amele Examples

a. Dana
man

(uqa)
3.SG

ho-i-a
come-3.SG-TODAY’S.PAST

‘The man came’

b. Dana
man

(ale)
3.DU

ho-si-a
come-3.DU-TODAY’S.PAST

‘The two men came’

c. Dana
man

(age)
3.PL

ho-ig-a
come-3.PL-TODAY’S.PAST

‘The men came’ (Corbett 2000: 137)

It is obvious that in the Dogon data the number features are part of the DPs rather

than just a marking on the NPs, especially as it seems that plural definiteness is

obviously indicated in (4.59c). In the Amele examples, it is obvious that the three

optional number markings reflect that the verb number marking contributes to the

disambiguation of Ameledana.

The Cross-Linguistic Challenge

Another argument to argue against the semantic interpretability of the num-

ber markings of nouns and verbs comes from the cross-linguistic challenge for the

validity of any semantics for number markings of nouns and verbs.

First, consider (4.61).

(4.61)“... in Georgian if the subjects is plural and denotes an animate the verb will

be plural, if it denotes an inanimate then the verb will be singular.”

(Corbett 2000: 55)
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It is clear that a semantics for number agreement in English cannot be applied to

Georgian.

Second, consider (4.62).

(4.62)“In the vast majority of North American languages ... only certain nouns

have plural forms. In most of these, only nouns referring to human beings

have plurals, or only some nouns referring to humans, often kin [rational]35

terms.” (Corbett 2000: 58)

Obviously, the semantics English number markings of head nouns cannot be applied

to North American languages of this type.

It is also noted in Corbett (2000: 212-213) that in Mokilese nouns do not

have number markings but determiners have number markings. Nonetheless, while

numeral determiners upward fromthreecan be either marked as singular or plural,

but numeral determiners one and two can only be marked as singular. The best way

to make sense of these features of number marking in Mokilese is that they do not

have a semantic interpretation.

Finally, as we have shown, even sentences with number marking that looks

semantically significant can be translated into a numberless language while pre-

serving meaning. This indicates that there is no need to put the number markings

into the logical forms. The comparison between number and tense will make this

35Human beings can be either rational, e.g. human beings in general adults, or irrational, e.g.
infants.
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clear: the tense information in general is not preserved in translation from English

to Chinese without further qualification.

4.2.4 The Plurality Constraint on Collective Predicates

One still remaining question for the plea of introducing plural variables into logical

form is the existence of collective predicates. The simple minded argument is that

collective predicates always require some kind of plural variables to be their argu-

ments. Nonetheless, this argument seems to be naive if we consider the following

examples which contain the collective predicategather.

(4.63)a. *A student/*The student gathered at the square last night.

b. At most four students gathered at the square last night.

c. The/All students gathered at the square.

As I mentioned earlier, plural variables may range over, in set-theoretical terms,

either domain of objects which has cardinality at least one or domain of objects

which has cardinality more than one. Theat least oneproposal is unsatisfactory

because it will makes (4.63a) acceptable.36 On the other hand, themore than one

proposalis unsatisfactory since it rules out the possibility of (4.63b) to be true in the

situation that there is only one, or even no, student. And, the acceptable sentence

(4.63c) can also be true in the situation that there is only one student.

36Theat least oneproposal in Sauerland (2003) uses the presupposition satisfaction of singularity
in (4.63) to explain the infelicity of (4.63a). This is anad hocconstraint.
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Again, the two different proposals confuse the difference between model

dependent truth evaluation and model independent acceptability evaluation. The

plurality constraint on acceptability is model independent, i.e. if a sentence is ac-

ceptable in one model than it is acceptable in all models. This situation is similar

the situation for pronoun numbers in chapter 2. Moreover, the plurality constraint

comes also from other resources than collective predicates, such as collective mark-

ers and dependency markers, as in the examples in (4.64).

(4.64)a. A student *each/*together wrote a paper.

b. Three students each/together wrote a paper.

My proposal to account for the plurality constraints of collective predicates,

as well as collective markers and dependency distributive markers, exploits a similar

idea for the plural numbers of pronouns.

(4.65)Plurality Constraint. The plural constraint is the constraint ofpossibly more

than one.

Similarly to the arguments in chapter 2, it is easy to see that those determiners

or subjects which can satisfy the plurality constraint are those which can satisfy

the intensional presuppositionpossibly more than one.37 Chapter 5 will show the

detailed formal implementation of this idea.

37Another possible objection may come from the following example already mentioned in chapter
1.

• (i) Hesperus and Phosphorus are planets.
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4.2.5 Plurality Reconsidered

The uninterpretability of number marking on nouns and verbs makes us need to

reconsider the concept “plurality”. First, we know that plural reading markers like

togetherandeachare semantically significant and the significance can carry over

to the languages without number marking on nouns and verbs like Chinese. This

means that the effect on plural readings is not in any sense related to the number

marking of nouns and verbs. The uninterpretability of number markings indicates

that the number markings are not part of plural logical forms. In other words,

the number markings of nouns and verbs and even agreement is not part of the

description of the logical form of a sentence.

Second, the discussion above indicates that the semantic concept of “plural-

ity” cannot be used in relation to expressions containing number marked nouns and

verbs. The possible identification of plurality is now based on quantification and

pronouns, and lexical items which contain the plurality constraint. Conceptually,

they are related to ways of talking about more than one object in our languages.

The proposal I shall propose for the interpretation ofplanetsis that the plural marking on nouns
syntactically induce a plural indefinite interpretation. The challenge is that if we assume proper
names are rigid designator, there is no way that the set of referents of Hesperus and Phosphorus
could be possibly more than one. There may have two way to be out of this challenge. I may try
to challenge the well-established thesis that proper names are rigid designator. The other way is to
exploit the ides of pegs introduced in chapter 2.

Nonetheless, the following example support the possibly more than one thesis nicely.

• (ii) The inventor of bifocals and Ben Franklin are human beings.

(ii) the usage of plurality can nicely be explained by that the inventor of bifocals and Ben Franklin
are possibly more than one human begins.
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Why Is There Number Marking?

Why is there number marking? Well, sometimes, it is useful for syntactic

disambiguation as shown in section 4.2.3. However, those are special cases and

are not required elements in language. A possible answer is to consider it from the

perspective of the Minimalist program, on which number markings exist only for

syntactics reasons: agreement triggers movement. In fact, it is one of the theses of

the minimalist program that agreement does not have a semantic interpretation (cf.

Chomsky 1995, 2000).38 Nonetheless, if this is right, it is difficult to imagine what

a syntactic theory for a language without number marking should look like.39

4.3 The Problem of Ambiguity Construction

This section uses the categorical problem to argue against previous approaches to

plural readings. Since the under-determination approach to understanding plural

readings is refuted in chapter 3, this section considers only ambiguity approaches.

In the literature, the two main ambiguity approaches are: (a) the DP-ambiguity ap-

proach (e.g. Scha 1981, Boolos 1984, Gillon 1987, Schein 1993, Krifka 1996, van

den Berg 1996, etc.) on which nominal terms (DPs), e.g.three students, are am-

biguous and (b) the VP-ambiguity approach (e.g. Link 1983, Landman 2000, Laser-

sohn (1995), Winter 2001, Oliver & Smiley 2001, etc.) on which VPs, e.g.write,

are ambiguous. The purpose of this section is to review some different formalisms

38The second question is in fact related to the issue of whether markings are + Interpretable in
the sense of the Minimalist program. According to Chomsky (1995: 278), the number marking
agreement is (a) an asymmetric relation and (b) ? Interpretable.

39Maybe we can postulate some null or empty number markings in Chinese. I do not know.
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for plural readings. For simplicity, the discussion will be based on set-theoretical

interpretations of the ideas in these two approaches. I will abstract away from the

difference between the set-theoretical construction and mereological construction.

The differences are not too important for my purposes here. Even though some of

the proposals are implemented in the framework of event semantics (e.g. Schein

1992, Lasersohn 1995, Moltmann (1997), and Landman 2000). I will also omit the

unnecessary complication of including events. While DP ambiguity and VP ambi-

guity locate operations leading to plural readings at the level of either DP or VP,

their problems are already indicated by the categorical problem of plural readings.

The proposals reviewed in this section are all truth conditional proposals so the long

distance carry over effects in section cannot be explained in these proposals either.

The intuitions for both DP-ambiguity and VP-ambiguity approaches come

from a classification of types of predicates: (a) predicates which take only plural

(collective, group) objects as arguments (e.g.team, gather, being a couple), (b)

predicates which take only individual (atomic) objects as arguments (e.g.student

andhappy), and (c) predicates take both plural and individual objects as arguments

(e.g. write a paper). Predicates which have the three types range over nouns,

adjectives, and verbs. To be able to incorporate the three types of predicates in a

logical semantics, the semantics must contain at least the following elements.

(4.66)a. A language which contains plural variables which range over plural ob-

jects and singular variables which range over singular objects.

b. Collective readings implemented as predication over plural objects and

distributive readings as predication over singular objects.
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In the implementation of the proposal in (4.66), the DP-ambiguity and VP-ambiguity

approaches differ in their details.

The basic assumption of the DP-ambiguity approach is that the plural ob-

jects introduced by plural nominal terms can have a collective or distributive inter-

pretation, and their interpretations result in collective or distributive readings. The

assumptions of the term-ambiguity approach can be summarized as follows.

(4.67)a. There are two types of objects: (a) plural (collective, group) objects and

(b) singular (atomic) objects.

b. The distributive reading is generated by exploiting the distributive op-

erationD, defined in the following, over plural objects, with the proper

syntax-semantic interface construction.

•D1[Xp] = λP.∀ys(ys ∈ Xp → P [ys])
40 in which Xp, with a sub-

scriptp, is a variable which ranges over plural objects andys, with

a subscripts, is a singular variable which ranges over singular ob-

jects.41

(Winter 2000: 32)

• S

DP

X

D2

VP

Y

40X[Y ] indicates that Y applies to the argument of the function X.
41D1 = λXp.λP.∀ys(ys ∈ Xp → P [y]).
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The distributive operator exploitsuniversal quantificationto simulate

distributive readings. Roughly, using a distributive operator to simulate

the distributive reading can be understood as using universal quantifica-

tion over singular objects contained in plural objects in order to supply

singular objects to the argument positions of predicates (VPs). From

the perspective of functional composition, in the case of collective read-

ings, plural objects are the arguments of predicates, e.g.P [Xp]; but in

distributive readings, predicates become arguments for the distributed

plural objects, i.e.(D1[Xp])[P ].

c. Every plural nominal term (DP) introduces a plural object into logical

form which can be interpreted either collectively, as an default in most

theories, or distributively, by using the distributive operatorD.

d. Predicates (VPs) are invariant in interpretation. Predicates (VPs) can be

either predicates of plural objects, which requires the collective reading

of DPs, or singular object, which requires the distributive reading of

DPs.

On the other hand, the VP-ambiguity approach takes nominal terms as in-

variant in interpretation, and it is the VPs that can have different interpretations.

The basic assumptions of the predicate-ambiguity approach can be summarized as

follows.

(4.68)a. There are two types of objects: (a) plural (collective, group) objects and

(b) singular (atomic) objects.

228



b. The distributive reading is generated by exploiting the distributive oper-

ationD, defined in the following, over predicates (VPs), with the proper

syntax-semantic interface construction.

•D2[P ] = λXp.∀ys(ys ∈ Xp → P [ys]).42 (Winter 2000: 32)

• S

DP

X
D1 VP

Y

The distributive operator exploitsuniversal quantificationto simulate

distributive reading. Roughly, using a distributive operator to simulate

the distributive reading can be understood as using universal quantifi-

cation over singular objects containing in plural objects in order to turn

predicates which take plural object as arguments to predicates which

take singular objects as arguments. From the viewpoint of functional

composition, both collective predicate and distributive predicates take

plural objects as arguments, e.g.P [Xp] and(D2[P ])[Xp], respectively.

c. Every plural nominal term (DPs) denotes a plural object. They are in-

variant in interpretation.

d. VPs can be interpreted collectively or distributively.

There are different ways to implement the proposals for the term and pred-

icate ambiguity approaches. I shall consider two types of implementations in the

following.

42D2 = λP.λXp.∀ys(ys ∈ Xp → P [ys]).
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Quasi-Ambiguity Approach

For the first type of implementation, there is no specific status for predicates

in either DP or NP, i.e. they all have collective and distributive interpretation. I

shall show that this approach is intuitively right but semantically too weak.

To simplify the formalism, we assume different sorts of variables: capital

letters with subscriptp (e.g. Xp) range over plural objects, lower cases with sub-

script s (e.g. xs) range over singular objects, capital letters with subscriptn (e.g.

Xn) range over both plural and singular objects. To accommodate the three sorts of

variables, I shall stipulate the following function composition rules.

(4.69)a. λXnϕ[Xp] = ϕ[Xn/Xp]

b. λXnϕ[xs] = ϕ[Xn/xs]

I will omit the subscripts in cases where confusion will not result.

Consider how the two approaches implement (4.70).

(4.70)Three students are happy.

On the DP-ambiguity approach, the determinerthreecan have a collective

interpretation (4.71a-1) and a distributive interpretation (4.71a-2). Taking predi-

catesstudentandhappyas invariants with arguments that range over both plural

and singular objects, we can generate two readings (4.71d-1) and (4.71d-2).

(4.71)The DP-Ambiguity Account
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a-1. [three] = λP.λQ.∃Xp(|Xp| = 3 ∧ P [Xp] ∧Q[Xp])

a-2. [three] = λP.λQ.∃Xp(|Xp| = 3 ∧ (D1(Xp))[P ] ∧ (D1(Xp))[Q])

b. [student] = λXn.(student[Xn])

c. [be happy] = λXn.(happy[Xn])

d-1. Collective Reading: [three][student][be happy] Ã (a − 1)[b][c] Ã

∃Xp(|Xp| = 3 ∧ student(Xp) ∧ happy(Xp))

d-2. Distributive Reading: [three][student][be happy] Ã (a − 2)[b][c] Ã

∃Xp(|Xp| = 3 ∧ ∀ys(ys ∈ Xp → student(ys)) ∧ ∀ys(ys ∈ Xp →
happy(ys)))

For sentences like (4.70), the only available reading should be (4.71d-2). Nonethe-

less, the collective reading (4.71d-1) is false, rather than unacceptable. The predi-

catesstudentsandhappycontain only singular objects in their interpretation (they

are distributive predicates). To make sense of the unavailability of the collective

reading of (4.70), we have to stipulate a meaning postulate like (4.72).

(4.72)If P is a distributive predicate, i.e. P(a) is true only if a is a singular object,

thenP (Ap) is undefined ifAp is a plural object.

According to (4.72), (4.71d-1) is undefined because of type mismatch.43

Similarly, the quasi-VP-ambiguity interpretation of (4.70) can be defined as

follows. Since we have less constraints in the definition ofthree(4.73a), we have

more possible logical forms available.

43The constraint on distributive reading given by (4.72) is relativelyad hoc.
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(4.73)The Predicate-Ambiguity Account

a. [three] = λP.λQ.∃Xp(|Xp| = 3 ∧ P [Xp] ∧Q[Xp])

b-1. [student] = λXn.(student(Xn))

b-2. [student] = D2(λXn.(student(Xn)))

c-1. [be happy] = λXn.(happy(Xn))

c-2. [be happy] = D2(λXn.(happy(Xn)))

d-1. Pure Collective Reading: [three][student][be happy] Ã (a)[b− 1][c−
1] Ã ∃Xp(|Xp| = 3 ∧ student(Xp) ∧ happy(Xp))

d-2. Pure Distributive Reading: [three][student][be happy] Ã (a)[b−2][c−
2] Ã ∃Xp(|Xp| = 3 ∧ ∀ys(ys ∈ Xp → student(ys)) ∧ ∀ys(ys ∈ Xp →
happy(ys)))

d-3. First Crossed Reading: [three][student][be happy] Ã (a)[b − 1][c −
2] Ã ∃Xp(|Xp| = 3 ∧ student(Xp) ∧ ∀ys(ys ∈ Xp → happy(ys)))

d-4. Second Crossed Reading: [three][student][be happy] Ã (a)[b− 2][c−
1] Ã ∃Xp(|Xp| = 3 ∧ ∀ys(ys ∈ Xp → student(ys)) ∧ happy(Xp))

According to the postulate (4.72), only (4.73d-2) is the available reading for (4.70).

We can already see that the quasi-VP-ambiguity approach is more flexible

than the quasi-DP-ambiguity approach. In fact, it is easy to see that the quasi-VP-

ambiguity approach can account for (4.74) but quasi-DP-ambiguity cannot.

(4.74)Three students gathered at the square.
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In order to account for (4.74), the quasi-DP should provide the following definition

for the determinerthree.

(4.71a-3)[three] = λP.λQ.∃Xp(|Xp| = 3 ∧ (D1(Xp))[P ] ∧Q[Xp])

Unfortunately, it is unclear whether (4.71a-3) is a distributive reading or a collective

reading at all.

There are some questions concerning the two types of quasi-ambiguity ap-

proaches which already appear in the implementation (4.71) and (4.73). First, the

ambiguity of plural readings shows up at the lexical level. Nonetheless, we already

have shown, in the discussion of the categorical problem, that it is wrong to ana-

lyze the ambiguity at the lexical level. Second, there is no mention of cumulative

readings in (4.71) and (4.73). To implement the cumulative reading in aconsistent

way, the quasi-ambiguity approach should, for example, introduce something like

a cumulative operator which can apply on the plural object variablesto turn the

plural object variables to cumulative object variablesand the quasi-ambiguity ap-

proach should introduce cumulative operator which can apply on predicatesto make

the predicates accept cumulative object variables as arguments.To do this, both

approaches should assume the existence of cumulative objects. However, most the-

ories do not take this consistent approach since there is no obvious evidence for the

existence of ‘cumulative predicate’. Nonetheless, giving up the consistent approach

leads to other problems. I shall argue for this in detail in the following sections.

The Ambiguity Approaches
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The quasi-ambiguity does not really implement the ambiguity in the level

of DPs or VPs. Instead, the quasi-ambiguity approaches implement the ambiguity

on either the plural variable introduced into logical form or on predicates in gen-

eral. The real DP-ambiguity and VP-ambiguity approaches assume that predicates

in DPs arenot functional expressions. For example, instead of definingthree P

as we have in quasi-ambiguity like (4.75a), we have (4.75b) in which we set an

independent construction fromP .

(4.75)a. [three] = λP.λQ.∃Xp(|Xp| = 3 ∧ P [Xp] ∧Q[Xp])

b. [three] = λP.λQ.∃Xp(|Xp| = 3 ∧Xp ⊆ P ∧Q[Xp])

To interpret (4.70), we have two options, either DP-ambiguity as (4.76) or

VP-ambiguity as (4.77).

(4.76)a-1. [three] = λP.λQ.∃Xp(|Xp| = 3 ∧Xp ⊆ P ∧Q(Xp))

a-2. [three] = λP.λQ.∃Xp(|Xp| = 3 ∧Xp ⊆ P ∧D(Xp)[Q])

b. [student] = λXn.(student(Xn))

c. [be happy] = λXn.(happy(Xn))

(4.77)a. [three] = λP.λQ.∃Xp(|Xp| = 3 ∧Xp ⊆ P ∧Q(Xp))

b. [student] = λXn.(student(Xn))

c-1. [be happy] = λXn.(happy(Xn))

c-2. [be happy] = D2(λXn.(happy(Xn)))
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There is no difference between using (4.73) and (4.77) to interpret (4.74).

However, while the quasi-DP ambiguity, e.g. (4.71), cannot be used to account

for (4.74), the DP-ambiguity does account for (4.74) since there is no collective

constraint onstudentsin order to have a collective interpretation forgather.

Some of the questions for the quasi-ambiguity approaches still remain for

the DP and the VP ambiguity approaches. While the DP and VP ambiguity ap-

proaches mark the ambiguity of plural readings on the phrasal levels, but my dis-

cussion of the categorical problem shows that it is also wrong to implement ambi-

guity at the phrase level. Moreover, there is no general theory that emerging from

the DP and the VP approach to implement the semantics of plural reading markers

and the flexibility of plural readings.44

44The DP ambiguity also has a problem accounting for the co-predication problem mentioned in
last section. Example (4.3b) shows that this problem carries over to the interpretation of anaphoric
pronouns in the term-ambiguity approach. If “three students” is interpreted collectively so as to
combine properly withmowed the whole meadow, then the pronountheyon either a DRT (Kamp
& Reyle 1993) or Evans style analysis must refer to the collectively interpreted antecedent; in other
words, the reading of the antecedent must “persist” in the interpretation of the pronoun and this
results in the wrong reading of the second sentence. To see that our persistence argument affects the
E-type approaches (e.g. Heim 1990) and that any term ambiguity approach that appeals to E-type
pronouns to save itself from the problems we’ve just mentioned fails, let’s consider for a moment
how an E-type approach would represent (4.3b):

(4.3c) Three students mowed the whole meadow. The three students who mowed the whole
meadow worked tirelessly.

Because of the predication in the relative clause, the definite description the second sentence of
(4.3c) must denote a collectively interpreted noun phrase—thus ensuring that the previous reading
persists. On the other hand, if the termsome studentsin the first sentence of (4.3b) is ambiguous,
then the pronoun should have different possible interpretations. However, this does not seem to
be the case. The first sentences of (4.3b) by themselves don’t obey the standard tests for being
ambiguous sentences. See Parson (1970), Zwicky & Sadock (1975), Margalit (1983), and Gillon
(1987), Cruse (1986), Lascarides, Copestake & Briscoe (1996).
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Second, the problem of cumulative readings still remains: as indicated in

section 4.1.5, there is no consistent semantic account of cumulative readings at the

phrase level. To account for cumulative readings, both DP and VP ambiguity ap-

proaches appeal to a new type of predicate, cumulative predicates, by exploiting the

idea ofcovers(e.g. Schwarzchild 1991, 1996, Krifka 1996), which is already intro-

duced in chapter 3, or by introducing a new operator. Consider (4.78b) or (4.78c)

and their corresponding syntax as the target cumulative reading of (4.78a). The

semantic interpretation ofRCum < X, Y > andDCUM(R)is defined in definition

27.

(4.78)a. Three dogs chased four cats.

b. ∃X(∀x(x ∈ X → dog(x)) ∧ ∃Y ∀x(x ∈ Y → dog(x)

∧chaseCUM(X, Y ))

S

DP

three dogs

VP

V

chaseCUM

DP

four cats

c. ∃X(∀x(x ∈ X → dog(x)) ∧ ∃Y ∀x(x ∈ Y → dog(x)

∧DCum(chase)[X][Y ]))
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DP

three dogs

VP

DCUM V

chase

DP

four cats

Definition 27 Cumulativity with Covers.

1. RCUM(X, Y )=1 iff < X, Y >∈ RCUM iff ∃C which is a cover of< X, Y >

and∀x ∈ C, x ∈ RM .

2. DCUM(R) = λX.λY.∃C thatC covers< X, Y > and∀x ∈ C, x ∈ RM

The definition satisfies thegeneral cumulativityrequirement proposed in

Krifka (1996).

• General Cumulativity. If RCUM(X1, Y1) andRCUM(X2, Y2), then

RCUM(X1 ∪X2, Y1 ∪ Y2).

To make sense of the cumulative reading by exploiting covers, we need a

new type of predicate in (4.78b), the cumulative predicates, or to use the cumulative

operator in (4.78c),DCUM .45 This can get the right truth evaluation for sentences

which have such readings. Nonetheless, this detour is relativelyad hocand theoret-

ically unfounded: the cumulative predicates correspond to no real lexical entity in

45In the dynamic semantics of Krifka 1996, the general cumulativity is modeled in the process of
interpretation by assuming a new type of predicate.
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natural language and the cumulative operator no longer applies at the phrasal level

but at the lexical level, which is inappropriate as I argued before.46

4.4 Underspecification in Plural Logical Forms

The basic idea to motivate the underspecification approach for logical form con-

struction is that some elements for logical from construction do not belong to the

syntax-semantics interface. The extra information may come from intonational

information, lexical information, discourse information, etc. In case that all the

elements needed for constructing logical form do not belong to syntax-semantics

interface, then the syntax provides onlyunderspecified logical formswhich need

further treatment and extra information to generate specified logical forms with de-

termined plural readings of plural sentences. The process of building up specified

logical form can be understood as anincrementalprocess starting from the syntax-

semantics interface and then adding bits of information and further treatment in

order to generate specified logical form which corresponds to a logic form proper

for meaning interpretation.

This section will first provide arguments to motivate the underspecification

approach to plural readings based on the limitations of the syntax-semantics inter-

face: ambiguous sentences as containing different potential meanings, ambiguity

as a non-truth conditional semantic notion, the resolution of underspecified infor-

mation, and, specific to plural readings, the categorical problem of plural reading

46A similar problem also challenges the ** operator in e.g. Beck & Sauerland (2000).
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triggers. I will then give the basic idea for the construction of underspecified logi-

cal forms and the resolution of underspecified logical form to fully specified logical

forms. At the same time, I will also show how compositionality is maintained in

the underspecification approach.

4.4.1 What is the Underspecification Approach?

The basic assumption in the underspecification approach is that syntactic informa-

tion gives us descriptions about what the logical forms of sentences are like. The

descriptions from syntax may provide a full description of the logical form to inter-

pret the sentences, in which case we can say that the sentence provides descriptions

for a fully specified logical form. However, sentences may not always provide

descriptions for fully specified logical forms. Rather, sentences may provide de-

scriptions which may be satisfied by more than one fully specified logical form,

i.e. the description provides only an underspecified logical form. The job of the

underspecification approach is to represent the description of sentences for logical

forms.

Following the underspecification approach in Asher & Lascarides (2003)47,

two kinds of languages are distinguished: (a) the labeled language and (b) the base

language. The labeled language formulas represent information from the syntax-

semantics interface. The base language formulas are used to represent the real logi-

cal form of the sentence. In general, the labeled language is also called a description

language in the sense that it describes what the base language logical form is. Three

47For other resources on the underspecification approach, see Muskens (1995), Bos (1995), etc.
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kind of logical forms are distinguished in the underspecification approach: (a) un-

derspecified logical forms (ULFs) and (b) specified logical forms (SLFs), and (c)

base language logical forms. Both specified and underspecified logical forms are

formulas in the labeled language. Sentences may provide full or partial descriptions

of logical forms which correspond to specified and underspecified logical forms re-

spectively. Specified logical forms can be translated into base language logical

forms directly. To get base language logical forms from the underspecified logical

forms, the process is to first get possible specified logical forms from the model

theory of the underspecification language and then translate the specified logical

forms to base language logical forms. The process can be represented as (4.79).

(4.79)ULF −→ SLF −→ BLF in which ULF is the underspecified logical form,

SLF is the specified logical form, SLF is the specified logical form, and BLF

is the base language logical form which is read for interpretation.

As we might expect, an underspecified logical form may be finally translated to

some base language logical forms.

4.4.2 Ways to Underspecify Logical Forms

Sentences which provide descriptions for specified logical forms do not hold too

much interest for us. The interesting sentences are those which provides only par-

tial descriptions of base language logical forms in the following two senses (a) there

are underspecified conditions in the labeled language logical forms, or (b) the la-

beled language logical forms can be satisfied by multiple specified labeled language
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logical forms. I will briefly introduce some examples within the underspecification

approach in Asher & Lascarides (2003). The reader are referred to the book for

further detailed information about the underspecification approach.

For here, we assume the base language is exactly like an ordinary first-

order language. The description language is a labeled language which provides

descriptions about the base language logical forms.

Definition 28 Underspecification Semantics (Asher and Lascarides 2003)

1. Syntax.

(a) Language:

i. Sorts (S): Consider every language symbolf in the base language.

If f has typee, i.e. is a variable or a constant which can be con-

sidered as a 0-place predicate, then there is a predicate symbolRf

in the description language which has sort< sl, t > in which sl is

a sort. For example, if a variablex in the base language has type

e, thenRx has the sort< el, t >. For a n-place predicate symbol

f in the base language which has the type< s1, ..., sn > for its

arguments,Rf has the sort< s1, ..., < sn, < tl, t >>> in which

tl indicates the type of the label which labels the specified logical

form transformed fromRf .48

48A quantifier, e.g.∀ in first order logic, is a 3-place predicate, in the sense of generalized quan-
tifier theory, and can be represented in ULF byR∀(l1, l2, l3, l4) in which l1 has the sorte1, and so
on.
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ii. Label Terms (LT): A set of label constantsl1, ..., ln with sortsel or

tl, i.e. labels has only two sorts.

iii. Predicate Symbols: For each n-place constructorf in base lan-

guage, there is a (n+1)-place predicateRf in the label language

as defined in S.

iv. Special Predicates: two-place predicatesoutscope and=.

(b) Well-Formed Formula (WFF):

i. For any predicateP n, a n-place predicate,P (l1, ..., ln) in which

l1, ..., ln have appropriate sorts,P (l1, ..., ln) is a WFF..

ii. If φ andϕ are WFF, andv is a label variable, thenφ ∧ ϕ, ¬φ, and

∃vϕ are WFFs.

iii. If φ is a WFF containing predicateRf , and ifY is a (higher-order)

variable with the same sort ofRf , then∃Y Y
Rf

is also a WFF.

(c) A transformation functionν from the label language to base language

can be defined by the following.

i. ν(Rx(lx)) = x

ii. ν(RP n(11, ..., ln, l)) = P n(ν(11), ..., ν(ln))

iii. ν(Rquant(11, l2, l3, l)) = Quantν(l1)(ν(12), ν(l3))

iv. ν(Rop(11, ..., ln, l)) = Op(ν(11), ..., ν(ln))

v. ν(l) = ν(R(l1, ..., ln, l))

2. Semantics.
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(a) Basic Idea.Every model corresponds to a specified logical form.

(b) Models: Given a set of constructorsΣ, an ΣL structure is a triple<

U, Succ, I > that:

i. U is a set of labels with sorts, i.e.Uel is a set of labels with sortel.

ii. I is an interpretation function thatI(li) ∈ Us in which li has sorts,

and for any n-place constructorf ∈ Σ, I(f) ∈ Un+1 with proper

sorts.

iii. Succ is a well-founded binary relation onU .49

(c) Interpretation: Assume thatΣL =< U, Succ, I > andg is a variable

assignment function.

i. Term Interpretation:

A. [t]g
ΣL = g(t), if t is a variable.

B. [t]g
ΣL = I(t), if t is a constant.

ii. Satisfaction:

A. ΣL, g |=L Rf (l1, ..., ln) iff < [l1], ..., [ln] >∈ I(f).

B. ΣL, g |=L l1 = l2 iff [l1] = [l2].

C. ΣL, g |=L outscopes(l1, l2) iff [l1] º [l2] >, i.e. [l1] is related

to [l2] via the transitive closureSucc∗ of Succ.

D. ΣL, g |=L ∃vφ iff ΣL, g l
v
|=L φ in which l ∈ U .

E. ΣL, g |=L ∃Y φ iff ΣL, g |=L φ
Rf

Y
for someRf .

49Succ is defined to give semantics for the outscopes relation. See Asher & Lascarides (2003:
130) for more details.
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(d) Truth, Validity, and Logical Consequence:

i. Truth: ΣL |=L φ iff ΣL, g |=L φ for anyg.

ii. Validity: |=L φ iff ΣL |=L φ for anyΣL.

iii. Logical Consequence:φ |= ϕ iff for any ΣL andg, if ΣL, g |=L φ

thenΣL, g |=L ϕ.50

The schema of interpreting underspecified logical forms underspecification

semantics can be represented by the following.

(4.80)ULF
[.]M−→ SLF

ν−→ BLF in which ULF is the underspecification logical

form (labeled), SLF is the specified logical form (labeled), BLF is the base

language logical form,[.]M : [ULF ] → [SLF ], andν : [SLF ] → [BLF ].

We can now consider two examples of the sort we are interested in. First,

consider underspecified logical forms containing underspecified conditions. The

sentence (4.81a) has (4.81b) in the DRS formulation; this requires further resolution

for ?. By using the labeled language, we can represent (4.81a) by (4.81c) which

provides information from (4.81a). (4.81c) can be transformed into the pure labeled

language as (4.81d). If we substituteY in (4.81c) byRy, then we can get a labeled

description like (4.81f). Finally, by using the transformation functionν, we can get

(4.81g).

50The consequence relation can relate underspecified logical forms to specified logical forms, i.e.
forms with no free label variables.
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(4.81)a. He walked into the park.

b. x =? ∧ walked(x)

c. ∃Y (R=(lx, ly, l1)∧Rx(lx)∧Y (ly)∧Rwalk(lx, l2)) in whichY is a variable

for predicates with sort< el, t >.

d. l1 : x =?∧ l2 : walk(x)

e. l1 : x = y ∧ l2 : walk(x)

f. x = y ∧ walk(x)

For the second example consider the sentence (4.82a), which has the un-

derspecified logical form (4.82b). (4.82b) entails (4.82c) in the underspecification

approach. Picking up one disjunct from (4.82c), with the help of the transformation

functionν, we can get either (4.82d) or (4.82f).

(4.82)a. Every man loves a woman.

b. ∃l4∃l5(l1 : every(x,man(x), l4) ∧ l2 : a(y, woman(y), l5)

∧l3 : love(x, y) ∧ outscopes(l1, l3) ∧ outscopes(l2, l3))

c. (l1 : every(x,man(x), l2)∧ l2 : a(y, woman(y), l3)∧ l3 : love(x, y)) ∨
(l1 : every(x,man(x), l3) ∧ l2 : a(y, woman(y), l1) ∧ l3 : love(x, y))

d. every(x,man(x), a(y, woman(y), love(x, y)))

e. a(y, woman(y), every(x,man(x), love(x, y)))

The underspecification approach may be tedious, but it suitably represents

the descriptions coming from the syntax and can be further implemented with other

information.
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4.4.3 Motivating Underspecified Logical Forms for Plurals

The main reason to motivate the underspecification approach is that we need supple-

mentary information for logical construction over and above the syntax-semantics

interface. To argue for this kind of motivation, we should find examples which

require information other than that given by the syntax-semantics interface.

The first motivation, the most popular one, for the underspecification ap-

proach is an argument about the ambiguity of sentence meaning, e.g. scope ambigu-

ity and lexicon ambiguity. As I argued in chapter 3, an ambiguous sentence should

have multiple logical forms for interpretation. The question of concern is about the

relationbetween an ambiguous sentence and its related multiple logical forms. We

can take scope ambiguity as an example. Standard ways to account scope ambigu-

ity may appeal to syntactic transformations QR, type shifting, etc. The basic idea in

these approaches is that the syntax plus semantic rules (e.g. type shifting, continua-

tions) can provide multiple logical forms for ambiguous sentences. In other words,

the information from the syntax-semantics interface is enough for the determination

of multiple logical forms of ambiguous sentences.

Nonetheless, producing multiple logical forms for ambiguous sentence by

syntax or semantic rules is not always satisfying. In example (4.83), while two

logical forms are available from (4.83a), only one of them, the wide scopeevery

reading, is available when the sentence is placed within the discourse (4.83a,b).

(4.83)a. Every man loves a woman.

b. They send them flowers.
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The elimination of one of the readings of (4.83a) in the discourse (4.83a,b) is not

obviously determined by strictly syntactic or semantic information. In the under-

specification approach, instead of treating (4.83a) as generating different logical

forms, the underspecification approach treats (4.83a) as providing information for

two potential logical forms. In the case without sentence (4.83b), the two possible

logical forms are both available for (4.83a). Nonetheless, in the discourse (4.83a,b),

one of the two possible logical forms is eliminated by the supplementary informa-

tion from (4.83b) and some principle that favors cohesion likeMaximal Discourse

Coherentin SDRT.

The second motivation is that sentences may contain underspecified ele-

ments like anaphoric pronouns. Consider the following conversation.

(4.84)a. A: John told me that Bill has a new girl friend.

b. B: That might be true. I saw him kiss a girl yesterday.

The most salient interpretation forhim in (4.84b) is Bill. Nonetheless, this choice of

anaphoric reference is not provided by either syntax or semantic information. The

resolution for the anaphoric pronouns comes from pragmatic information.

The third motivation, concerning the construction of plural logical forms, is

theCategorical Problem of Plural Readings.As I argued previously in this chapter,

some factors contributing to the construction of plural logical forms are beyond the

syntax-semantics interface. To catch the bits of information for constructing plural

logical forms, the underspecification approach provides a possible way.
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4.4.4 Elements in Underspecified Plural Logical Forms

Concerning the underspecified plural logical forms, I shall consider three elements:

(a) the syntax-semantics interface (b) semantic composition with underspecified

elements, and (c) pragmatic resolution of underspecification. The logical languages

used in this introduction are much simpler than the language in the last section.

Step 1: Syntax-Semantics Interface

The categorical problem of plural readings indicates that there is no obvious

compositional and consistent way to identify plural readings on different levels of

syntactic or semantic categories. Nonetheless, the categorical problem does not

indicate that there is no syntactic position for triggers of plural readings. Moreover,

a proper syntax-semantics interface to introduce the triggers of plural readings is

still required for a compositional semantics for plurals. If the triggers cannot be

assigned to sentential, phrasal (e.g. DP and VP ambiguity approach), or lexical

levels (e.g. approaches like Winter 2001 and Nouwen), what is the syntax-semantic

interface of plural logical forms?

This dissertation proposes to adopt a new syntactic categoryJ to trigger

different plural readings. I shall show that J can occupy positions on sentential,

phrasal, or lexical levels with phrase construction rules. The evidence for the po-

sitions that J may occupy comes from the distribution of plural reading markers.

We may consider the syntax of Js as the syntax of plural reading markers. At the

beginning, I shall retrieve some properties ofJ from the data used to argue for the

categorical problems.
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• Js are introduced with respect to DPs.Js are introduce to account for the

interpretation of DPs with respect to VPs in order to reflect the argument

requirement for VPs (including the argument requirement from verbs, e.g.

collectivity from meet, and adverbs, e.g. collectivity fromat once).51 A

sentence with a transitive verb and two DPs must have two Js related to the

two DPs.

• There may be more than one occurrence of Js related to one DP.The reason

for this condition comes from the evidence like example (4.3a),three students

worked tirelessly and mowed the whole meadow. In order to account for the

co-occurrence of distributive and collective reading in (4.3a), there must be a

position for J in the syntax for distributive reading and another position for J

in the syntax for collective reading.

• Js may go to high positions or low positions.In a sentence with transitive

verbs, we have two different Js for different DPs in order to account for argu-

ment requirement in VPs. One of the two Js must go to the high position and

the other to the low position.

• Js are more ‘adjacent’ to VPs than to DPs.Similarly, as shown by examples

like (4.3a), Js are more closely related to VPs rather than DPs.

• Js may go beyond VPs.In our examples for plural reading markers liketo-

gether and each in section 4.1.3, I showed that they are not contained in

51This indicates that verbs alone do not produce the requirement for plural readings. Adverbs can
also produce requirements on plural readings.
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VP-ellipses, unlike the adverbviolently, as shown by the examples (4.10) and

(4.11).

Plural plural markers are the proper resource for indicating the position of Js in the

syntax. In sum, Js are similar to adverbs, but they have some properties different

from adverbs. We may simply consider the category J as special type of adjunct.52

In high position, Js are adverbs just like floating quantifiers. The following over-

simplified phrase structure can satisfy the properties of J listed above for examples

in (4.85).53

Definition 29 Simple Phrase Structure Grammar

1. S → DP + JV P

2. JV P → J + V P

3. V P → V

4. V P → JTV + DP

5. JTV → J + TV

6. JV P → JV P
′
+ CONJ + JV P

′

At the syntax-semantics interface, the underspecification may show up: we

are not always provided with information about what the Js are. In sentences which

52See Ernst (2002) for recent discussion on adjuncts.
53In definition 29, the nodeI

′
is omitted. It can be added easily if desired.
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have plural reading markers, plural reading markers can occupy the positions for

Js. Nonetheless, in sentences which do not have plural reading markers, what will

occupy the positions for Js is left open. For simplicity, I will use the ‘?’ mark

to indicate the unknown elements for Js. According to definition 29, we can get

the following syntactic structure for example (4.85a-c) in which no plural reading

markers show up in sentences.54

(4.85)a. Three students were absent.

S

DP

three students

JVP

J

?

VP

were absent

b. Three students worked tirelessly and mowed the whole meadow.

54The definition 29 can be considered as a generalization of the idea that distributivity operator
can apply on either VP and V-level (e.g. Lasersohn 1998, Partee & Rooth 1983, Keenan & Faltz
1985, Brisson 1998, etc.). Examples (i) and (ii) con be considered as collectivity on either VP
and V respectively. Examples (iii) and (iv) can be considered as distributivity on either VP and V
respectively.

• (i) The boys built a raft together.

• (ii) That boy kissed the three girls together as a group.

• (ii) The boys each built a raft.

• (iv) That boy kissed the three girls individually. (Yang 2001: 104)
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S

DP

three students

JVP

JVP

J2

?

VP

worked tirelessly

CONJ JVP

J1

?

VP

mowed meadow

c. Every man loves a woman.55

55The inverse reading will be implemented as dependency in the following tree with a dependency
on top of the tree.

• S

J

?

S

DP

every man

JVP

J

?

VP

JTV

J

?

TV

loves

DP

a woman

The evidence for the dependency closure comes from dependency markerge in example (i).

•(i) ge you yi-ge xue-sheng jan jai mei-yi-dong jan-ju-xou chang
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S

DP

every man

JVP

J

?

VP

JTV

J

?

TV

loves

DP

a woman

The introduction ofJ also provides positions to be occupied by plural read-

ing markers in the examples in (4.86a-d). In (4.86d), the PPat onceis only a plural

reading inducer so it does not occupy positions for Js.

(4.86)a. Three students together wrote a paper.

S

DP

three students

JVP

J

together

VP

JTV

J

?

TV

wrote

DP

a paper

b. Three students each wrote a paper. (Krifka 1996)
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S

DP

three students

JVP

J

each

VP

JTV

J

?

TV

wrote

DP

a paper

c. John grabbed ten marbles together.

S

DP

John

JVP

J

?

VP

JTV

J

together

TV

grabbed

DP

ten marbles

d. John grabbed ten marbles at once.
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S

DP

John

JVP

J

?

VP

VP

JTV

J

?

TV

grabbed

DP

ten marbles

PP

at once

How can the above simple syntax for Js be supported? First, consider the Js

at the high position. Js which are at the high position can escape from VP ellipsis.

Consider the examples in (4.87) from section 4.1.3.

(4.87)a. John and Mary together lift a piano, Bill and Jack each/individually

b. *Mary violently hit Sam, John slightly didtoo.

Now consider Js at the low position. Js which are the low position cannot

escape from VP ellipsis.

(4.88)a. John picked up ten marbles together, Mary did too.

b. *John picked up ten marbles together, Mary did one by one too.

Another evidence to support the syntactic theory of plural readings is from

plural readings in Chinese. While (4.89a) may have a dependent and collective
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reading, the collective reading is the dominant reading of (4.89a), the Chinese trans-

lation of (4.89a).56

(4.89)a. Three students wrote a paper. (Krifka 1996)

b. san-ge
three-classifier

xue-shang
student

she-le
write-ASP

yi-pian
one-classifier

wen-jang
paper

‘Three students wrote a paper’.

One possible objection to the proposal of adoptingJ on the syntax is how

to reconcile the intuitions that motivated the predicate typology, i.e. distributive,

collective, and mixed predicates, with the J theory. The intuitions provides a strong

motivation to put the triggers of plural readings as part of lexical meaning rather

than on any syntactic formation. Nonetheless, we shall see that putting plural read-

ing triggers into lexical meaning is (a) insufficient, since adverbs likeat onceand

one by onecan activate different plural readings without being predicates, (b) un-

necessary, since it is redundant, for example, to put a collective reading on predicate

gather if we already have the J position occupied bytogether, and, moreover, (c)

muddies the distinction between lexical knowledge and lexical interpretation. The

typology of predicates indicates the types of arguments which are acceptable to the

predicates. This is a part of lexical knowledge. This kind of knowledge tells us

what kind of reading may be possible for particular lexical items, but it does not

determine plural readings. We may try to understand the typology of predicates as

something similar to the thematic role requirement or typology on the number of

56This is also true in Japanese. See Nakanishi (2003: 113-115).
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arguments of verbs. These relation between verbs and their arguments belong to

the so calledshallow meaningof lexical items.57

Step 2: Semantic Composition

Concerning semantic composition in the syntax proposed in definition 29, I

shall adopt the follow types of definition to incorporate the J nodes.

Definition 30 Lexicon Meaning

1. [student] = λx.stundet(x)

2. [paper] = λx.paper(x)

3. [three] = λP.λQ.threex(P [x]); Q[x]

4. [a] = λP.λQ.ax(P [x]); Q[x]

5. [be absent] = λJ.λx.(J [x]; be absent(x))

6. [work tirelessly] = λJ.λx.(J [x]; work tirelessly(x))

7. [mow meadow] = λJ.λx.(J [x]; mow meadow(x))

8. [write ] = λJ1.λΦ.λJ2.λx.(J1[x]; Φ(λy.(J2[y]; love(x, y))

In definition 30, the semantic composition to incorporate Js are included in verbs.

But this does not mean that this approach is a verb-ambiguity approach. In this

57The way we account for the syntax of plural readings may provide us a way to account for the
wild distribution of plural markertul in Korean. See Kim (2005).
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approach, the verbs provides ‘slots’ for Js instead of determining the positions of

Js.

There are two relevant issues here: (a) what are the possible lexical items

that can appear in the J position and (b) what is the semantic contribution of Js.

In this dissertation, I adopt four different types of J-type lexical items. The four

possible items for Js are distribution (Dis), collection (Col), cumulation (Cum)58,

and dependency (Dep). Except for Dep, a 2-arity predicate, all the items are 1-

arity predicates. Plural reading markers liketogetherare translated asCol and the

dependency marker is translated asDep.

At this stage, a ? mark will be used to represent the content of Js if the

syntax-semantics interface does not provide us with the exact lexical information

for Js. Consider the following as examples for the consequence of semantic com-

position. The language in the logical form will be explained in detail in chapter

5.

(4.90)a. Three students were absent.

Ã ∃x; threex(student(x)); ?[x]; be absent(x)

58The argument in favor of 1-arity of the cumulative operator, instead of 2-arity as found in the
literature, comes from the following examples. The cumulative reading is unavailable for (i) but
available for (ii-iv).

• (i) Three students wrote a paper. (Krifka 1996)

• (ii) Three boys invited a girl to the party.

• (iii) Three students wrote two paper.

• (iv) Three boys invited two girls to the party.
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b. Three students worked tirelessly and mowed the whole meadow.

Ã ∃x; threex(student(x)); ?[x]; worked tirelessly(x); ?[x];

mowed meadow(x)

c. Three students wrote a paper. (Krifka 1996)

Ã ∃x; ∃y; ?[x][y]; threex(student(x)); ?[x]; ay(paper(y)); ?[y];

wrote(x, y)

Step 3: Plural Readings Specification

Previously I mentioned that there are four possible candidates for filling in

the ? mark. In order to fill in the ? mark properly, we rely on pragmatic information

from different sources. For example, the lexicongather requires ‘normally’ the

collective interpretation for subject DPs andsleepnormally requires the distributive

interpretation for subject DPs. This pragmatic information will be formalized using

non-monotonic inferences and explained in detail in chapter 5.
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Chapter 5

Augmented Dynamic Predicate Logic

This chapter develops a dynamic semantics, augmented dynamic predicate logic

(DPL+), for plurals. DPL+ will be used to provide the base language for the un-

derspecification account of PLFs and to solve the problems mentioned in previous

chapters. Section 5.1 introduces the basic formalism of DPL+. Section 5.2 in-

corporates DPL+ into the framework of semantic underspecification. Section 5.3

shows how DPL+ provides a unified mechanism to account for quantificational and

plural readings. Section 5.4 introduces the treatment of non-monotonic determin-

ers in DPL+. Section 5.5 implements anaphoric pronouns and anaphoric definite

descriptions in DPL+.

5.1 DPL+: Basic Formalism

This section introduces the basic formalism of DPL+ to provide the base language

for PLFs. Two special ideas are featured in DPL+: (a) every determiner is related

to a counting predicate to determine the objects introduced into discourse by the

determiner, and (b) there are four transition predicates which represent four modes

of processing and which are designed to model plural readings.
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5.1.1 Informal Elaboration

In order to model the truth conditional and discourse effects of plural readings,

DPL+ includes a special type of information state, and in addition, two special types

of operations on information states:object counting, which decides the ‘number’ of

objects introduced into discourse andstructure computation, which decides how the

objects introduced into discourse should be structured (i.e. different plural readings

require the objects to be structured in different ways, one way per reading). In the

semantic setting, every information state is a set of structured assignment functions

< g, fg > in which g is an assignment function designed in first-order fashion and

fg is a function encoding assignment information which produces pairs< A,B >

from any input value on variables – i.e.fg(ti) =< A, B >, whereA is a set of

assignment functions that contains information about objects related to variableti

andB is either an object or a set of objects that contains information about how the

variableti should be interpreted with respect to predication. Roughly, forfg(ti) =<

A,B >, A records information about the objects introduced into discourse and

B records information about how a plural reading should be assigned to a term

related to variableti. Operations on object counting have effects onA, and structure

computation operations affect eitherA or B or both.1

The way in which objects are counted, object counting, is determined by

counting predicates, whose definition is closely related to natural language deter-

1One reason to design DPL+ this way is to provide a cross-linguistically valid treatment of
determiners and plural readings. Chapter 5, 6, and 7 apply DPL+ on English. Chapter 8 applies
DPL+ on Chinese.
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miners. Basically, a determiner is translated into a complex formula composed

of an existential quantifier and a counting predicate, which is used to control the

proper object output related to the meaning of the determiner. For example, the

noun phrasethree studentsis represented as∃x; threex(student(x)) in which∃ is

the existential quantification, “;” is dynamic conjunction, andthree is a counting

predicate. For any< g, fg >, wherefg(x) =< A, B >, in an output information

state of∃x; threex(student(x)), the set of objects assigned by all of the assignment

functions inA on variablex has cardinality three.

The structure computation is determined by transition predicates (jumpers),

which represent modes of processing, which induce different plural readings. The

transition predicates are programs for controlling the type of predication on vari-

ables. As mentioned earlier, four transition predicatesjDis, jCol, jCum, andjDep

are used to model four modes of processing: simple distributivity, collectivity, cu-

mulativity, and dependency.

Pragmatic information for plural logical forms resolution comes from differ-

ent resources. Plural DPs give rise to constraints on possible modes of transitions.

Some plural DPs are inherently distributive (e.g.,each); others may activate other

modes. Similarly, some predicates have selectional restrictions that require their

arguments to be individuals (the inherently distributive predicates); some require

their arguments to be plural or group-like (the collective predicates) and some are

indifferent; the picky predicates will only work if their inputs are conditioned by

certain modes of processing.

The logical forms which can represent different plural readings exploit both
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counting predicates and modes of processing. In the logical form (5.1b) for (5.1a),

(5.1) a. Three students worked tirelessly and mowed the whole meadow.

b. ∃x; three students(x); jDis(x); worked tirelessly(x); jCol(x); mowed(x)

the lexical semantics of the verbs in the coordinate VP force the transitions to their

left to be distributive and collective respectively. The mode of processing marked

with jDis(x), roughly, must pass each of the input assignments with a single value

of x “one at a time” to the interpretation of the formula on its right. The mode of

processing marked withjCol(x), roughly, requires that the values of all the assign-

ments forx in the input set be considered all at once in the interpretation of the

formula to the right of the transition. With our different types of modes, we can

easily represent different readings of plural sentences without a complex semantics

for DPs or predicates. This will become clear after the formalism is introduced.

5.1.2 Basic Formalism

We turn now to the formal underpinnings of our approach, DPL+, which is an

extension of DPL.2 We expand the DPL language to include information about

different sorts of transition predicates and counting predicates. Second we revise the

inputs and outputs to formulas in the semantics; instead of individual assignments,

structured sets of assignments of individuals to variables will serve as the inputs

and outputs.

2DPL+ has considerably more expressive power than DPL or first order logic (though it does not
have the expressive power of full second order logic since we don’t quantify directly over arbitrary
sets of objects in the domain).
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Definition 31 Language of DPL+

1. Logical Symbols

The usual DPL logical symbols—including variables, connectives (¬, ;) and

quantifier (∃).

2. Non-Logical Symbols

(a) The Usual Predicate Symbols3

(b) Transition Predicates:jDep (of arity 2), jDis, jCol, andjCum (each of

arity 1)

(c) Counting Predicates:all, some, a, one, two,..., at least n, at most n,

. . .

Transition predicates are used to model different plural readings.jDep, which has

arity 2, is used to model dependent distributivity and is relational.jDis, jCol, and

jCum, which have arity 1, are used to model simple distributivity, collectivity, and

cumulativity respectively. Counting predicates, which are correspondent to deter-

miners in English, are used to model the contribution of witnesses from determiners.

The syntax of DPL+ is similar to DPL except clause 4 in definition 32.

Definition 32 Syntax of DPL+

3I will introduce function symbols and constants when they are needed.
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1. P (t1, ..., tn) is an atomic formula, in whichti is a term andP an n-ary predi-

cate or a transition predicate.

2. If ti is a variable,∃ti is an atomic formula.

3. If ϕ andψ are formulas,ϕ; ψ, ¬ϕ, and¬ψ are formulas.

4. For any counting predicatesD, Dti(ϕ) is a formula ifϕ is a formula andti is

an variable.

For a formula likeDti(ϕ) defined by clause 4 in definition 32,D is a counting

predicate,ti is the counting index which indicates the variable to count, andϕ is

a counting modifier which is a formula and limits the possible witnesses satisfying

variableti.

A model for the language of DPL+ is defined by a pair,M =< D, I >,

whereD is a non-empty set (of individuals) andI is an interpretation function. For a

constantcj, I(cj) ∈ D. For a n-place predicateP n, we defineI(P n) ⊆ (D∪℘(D))n

instead of definingI(P n) ⊆ Dn in the usual way, in order to account for collective

and cumulative readings, in which predications occur on sets of entities. A function

g is an assignment function iffg : (V ∪ C) → D, whereV is the set of variables

andC is the set of constants, andg(ci) = I(ci). SF is an information state iff

SF = {< g, fg > | g ∈ S and S ⊆ $} in which $ is the set of assignment

functions, andfg : V → (℘($) − ∅) × (D ∪ ℘(D)) – where iffg(ti) = (A,B),

theng ∈ A – is a function that records dependency and assignment information

on assignments. We will make use of this function in defining the semantics of

265



transition predicates. Finally, the projection functionµ1,2 yields either the first or

the second element of the pairs that make upfg(ti). µ1(fg(ti)) partitions the set of

assignments according to how many objects are assigned tox by assignments in a

given information state, whileµ2(fg(ti)) is the actual assignment tox by the pair

< g, fg > in the information state.

The collection functionδ collects up values assigned to a variableti by

an element in the partition on assignments given byµ1(fgj
(ti))) and is defined

as follows: δ(µ1(fgj
(ti))) = {gh(ti)|gh ∈ µ1(fgj

(ti))}. For any formulaϕ, the

interpretation ofϕ is defined as follows:[ϕ]M ⊆ $F × $F in which $F is the set

of information states. For any information stateSF , S = {g| < g, fg >∈ SF} and

F = {fg| < g, fg >∈ SF}.

The initial input information stateSF must satisfy the following two con-

straints: (i) for anygj and ti, µ1(fgj
(ti)) = S, and (ii) for anygj ∈ S and ti,

µ2(fgj
(ti)) = gj(ti). In definition 33, we give the semantics for one type of atomic

DPL+ formulas.

Definition 33 Semantics for DPL+ Atomic Formulas: Atomic Predicates

1. SF [P (t1, t2, ..., tn)]MS1
F := SF = S1

F and∀gj ∈ S,

< µ2(fgj
(t1)) , ..., µ2(fgj

(tn)) >∈ PM .

A programming style paraphrase of definition 33.1 can help understand the seman-

tics: the atomic formulaP (ti, ..., tn) is a program such that if the program is input
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with SF and then output withS1
F , it must be the case thatSF = S1

F and∀gj ∈ S,

< µ2(fgj
(t1)) , ..., µ2(fgj

(tn)) >∈ PM .4

Definition 34 provides the semantics for transition predicates.

Definition 34 Semantics for DPL+ Atomic Formulas: Transition Predicates

1. SF [jDep(ti, th)]MS ′F :=

(a) S = S ′,

(b) for anygj ∈ S ′ andtk, µ2(f ′gj
(tk)) = µ2(fgj

(tk)),

(c) for anygj ∈ S ′, µ1(f ′gj
(th)) = {gm| gm(ti) = gj(ti) andgm ∈

µ1(fgj
(th))}, and for anytk such thattk 6= th, µ

1(f ′gj
(tk)) = µ1(fgj

(tk)).

2. SF [jCol(ti)]MS ′F :=

(a) S = S ′,

(b) for anygj ∈ S ′, µ2(f ′gj
(ti)) = δ(µ1(fgj

(ti))), and for anytk such that

tk 6= ti, µ2(f ′gj
(tk)) = µ2(fgj

(tk)),

(c) for anygj ∈ S ′ andtk, µ1(f ′gj
(tk)) = µ1(fgj

(tk)).

3. SF [jCum(ti)]MS ′F :=

(a) S = S ′,

4See Harel (1979) and Harelet. al. (2000) for the programming formulation of dynamic logic.
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(b) for anygj ∈ S ′, µ2(f ′gj
(ti)) ∈δ(µ1(fgj

(ti))) orµ2(f ′gj
(ti)) ⊆ δ(µ1(fgj

(ti)))

but |µ2(f ′gj
(ti))| 6= 1andµ2(f ′gj

(ti)) 6= ∅,
⋃{µ2(f ′gh

(ti))|gh ∈ (µ1(fgj
(ti))) & µ2(f ′gj

(ti)) ⊆ δ(µ1(fgj
(ti))) } ∪

{µ2(f ′gh
(ti))|gh ∈ (µ1(fgj

(ti))) & µ2(f ′gj
(ti)) ∈ δ(µ1(fgj

(ti))) }
= δ(µ1(fgj

(ti))), and for anytk such thattk 6= ti, µ
2(f ′gj

(tk)) = µ2(fgj
(tk)),

5

(c) for anygj ∈ S ′ andtk, µ1(f ′gj
(tk)) = µ1(fgj

(tk)).

4. SF [jDis(ti)]MS ′F :=

(a) S = S ′,

(b) for anygj ∈ S ′, µ2(f ′gj
(ti)) = gj(ti), and for anytk 6= ti,

µ2(f ′gj
(tk)) = µ2(fgj

(tk)),

(c) for anygj ∈ S ′, µ1(f ′gj
(ti)) = S ′, and for anytk 6= ti,

µ1(f ′gj
(tk)) = µ1(fgj

(tk)).

Transition predicates, though atomic, arenotsimple tests. They transform the struc-

ture of the input assignments to the output assignments. The transitional features,

motivated by the unbounded effect of plural readings, will be used to signify the

truth conditional and non truth conditional side effects of plural readings later. In-

formally, transitional features can be described as follows.

• With simple distributivity, wherejDis(x) operates on an input information

stateSF with an output stateS
′
F , in each structured assignment function<

5The complexity in this definition here is to avoida = {a}, which violates the foundation axiom
of set theory.
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g, f
′
g >∈ S

′
F such thatf

′
g(x) =< A

′
, B

′
>, the argumentA

′
is the collection

of assignment functiong in every pair< g, fg > in SF andB
′

is simply an

object assigned byg to the variablex, i.e. B = g(x). Roughly, the argument

A
′

encodes all the assignment functions inSF and the argumentB encodes

the object which is going to be used for future predication on the variablex

(i.e. for simple distributivity, a predication on a variablex is a predication on

every single object assigned to the variablex).

• With collectivity, wherejCol(x) operates on an input information stateSF and

an output stateS
′
F , in each structured assignment function< g, f

′
g >∈ S

′
F

such thatf
′
g(x) =< A

′
, B

′
> ∈ S

′
, A

′
= A where< g, fg >∈ SF and

fg(x) =< A, B >, andB
′
is the collection of objects assigned by all of the

assignment functions inA
′
to the variablex. The idea in this construction of

collectivity is to make the future predication on the variablex a predication

of a set of objects assigned to the variablex.

• With cumulativity, wherejCum(x) operates on an input information stateSF

with an output stateS
′
F , in each structured assignment function< g, f

′
g >∈

S
′
F with f

′
g(x) =< A

′
, B

′
>, A

′
= A where< g, fg >∈ SF andfg(x) =<

A, B >, andB
′

is a set of objects assigned by a subset of assignment func-

tions in A
′

on the variablex such that the union ofB
′

of all structured as-

signment functions< g, f
′
g > for all f

′
g(x) =< A

′
, B

′
> in S

′
F which have

the sameA
′
is equal to the collection of objects assigned by assignment func-

tions in A
′

on the variablex. The idea in this construction of cumulativity
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is to make use of the idea that the future predication on the variablex is a

predication on a subset of all possible objects to be assigned to the variable

x.

• With dependency, wherejDep(x, y) operates on an input information stateS

with an output stateS
′
,

– (a) for the variablex: each structured assignment function< g, f
′
g >∈

S
′
F with f

′
g(x) =< A

′
, B

′
> is such thatA

′
= A where< g, fg >∈

SF andfg(x) =< A, B >, andB
′

= B where< g, fg >∈ SF and

fg(x) =< A, B >;

– (b) for the variabley: each structured assignment function< g, f
′
g >∈

S
′
F with f

′
g(y) =< A

′
, B

′
> is such that the argumentB

′
= B where

< g, fg >∈ SF andfg(y) =< A, B >, andA
′

is a subset ofA where

< g, fg >∈ SF andfg(y) =< A, B > and every assignment function

in A
′
assigns the same object to the variablex.

With dependency, we can generate a relation between objects assigned tox

and objects assigned toy: every distinct object assigned to the variablex

corresponds to a set of objects assigned to the variabley. Roughly,jDep(x, y)

must pass each subset of the input assignments with a single value ofx “one

at a time” to the interpretation of the formula on its right while collecting sets

of values ofy for eachx to pass onto the formula on its right.

DPL+ introduces only the existential quantifier. The following provide both

closure and disclosure types of existential quantification.
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Definition 35 Semantics for DPL+ Atomic Formulas: Quantification

1. Closure Quantification.SF [∃ti]MS ′F :=

(a) S =ti S ′, i.e. for anygj ∈ S, there is ang′k ∈ S ′ thatgj =ti g′k and for

anyg′k ∈ S ′, there isgj ∈ S thatgj =ti g′k.

(b) And for anytj andg ∈ S ′, µ1(fg(tj)) = S ′ andµ2(fg(tj)) = g(tj).

2. Disclosure Quantification.SF [∃ti]MS ′F :=

(a) S =ti S ′, i.e. for anygj ∈ S, there is ang′k ∈ S ′ thatgj =ti g′k and for

anyg′k ∈ S ′, there isgj ∈ S thatgj =ti g′k,

(b) for anygj ∈ S ′, µ2(f ′gj
(ti)) = gj(ti), and for anytk such thattk 6= ti,

µ2(f ′gj
(tk)) = µ2(fgj

(tk)),

(c) for anygj andtk, µ1(f ′gj
(tk)) = {gh ∈ S ′| there is angk ∈ µ1(fgf

(ti))

thatgf =ti gj andgh =ti gk}.

Existential quantification in DPL+ is atomic and transitional. This feature makes

existential quantification unbound rather than bound as in logics like first-order

logic. The difference between the definitions 35.1 and 35.2 is that 35.1 is simpler

than 35.2 but 35.1 can only be used in the cases of existential closure.

Definition 36 and 37 provide the semantics for complex formulas formed by

connectives and counting formulas. The definition of connectives in DPL+ is simi-

lar to DPL. Definition 37 will detail the semantics of the counting formulas, in par-

ticular the predicateallx, as these are special to our approach and affect anaphora.
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Definition 36 Semantics for DPL+ Complex Formulas: Connectives

1. SF [ϕ; ψ]MS ′F := ∃SF ′′ , SF [ϕ]MS ′′F andS ′′F [ψ]MS ′F .

2. SF [¬ϕ]MS ′F := S = SF ′ , ¬∃SF ′′ , SF [ϕ]MS ′′F

A programming paraphrase of definition 36.1 is the following: the formulaϕ; ψ

is a program which executes the two programsϕ andψ consecutively, i.e. if the

programϕ; ψ is input withSF and output withS
′
F , then it must be the case that the

programϕ is input withSF and output with someS
′′
F , andψ takesS

′′
F as an input

and then outputS
′
F .

Definition 37 Semantics for DPL+ Complex Formulas: Counting Formulas

1. SF [someti(ϕ)]MS ′F := SF [ϕ]MS ′F , and for anygj ∈ S ′, |δ(µ1(f ′gj
(ti))| ≥ 1.

2. SF [ati(ϕ)]MS ′F := SF [ϕ]MS ′F , and for anygj ∈ S ′, |δ(µ1(f ′gj
(ti))| = 1.

3. SF [nti(ϕ)]MS ′F := SF [ϕ]MS ′F , and for anygj ∈ S ′, |δ(µ1(f ′gj
(ti))| = n.

4. SF [allti(ϕ)]MS ′F := SF [ϕ]MS ′F , and for anygj ∈ S ′, δ(µ1(f ′gj
(ti))) =

ϕM(ti),

in whichϕM(ti) = {gi(ti)|gi ∈ S andSF ∈ {S ′F |∃SF , SF [ϕ]MS ′F}}.

5. SF [more than nti(ϕ)]MS
′
F := SF [ϕ]MS

′
F , and for anygj ∈ S ′,

|δ(µ1(f ′gj
(ti)))| > n.

6. SF [at least nti(ϕ)]MS
′
F := SF [ϕ]MS

′
F , and for anygj ∈ S ′, |δ(µ1(f ′gj

(ti)))| ≥
n.
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7. SF [exactly nti(ϕ)]MS ′F := SF [ϕ]MS ′F , for anygj ∈ S ′, |δ(µ1(f ′gj
(ti)))| =

n, and

SF [¬(∃ti; more than nti(ϕ))]MSF .

8. SF [thesg
ti (ϕ)]MS ′F := SF [allti(ϕ)]MS ′F , and for anygj ∈ S ′, |δ(µ1(f ′gj

(ti))|
= 1.

9. SF [thepl
ti (ϕ)]MS ′F := SF [allti(ϕ)]MS ′F .

Not every type of counting formula is included in definition 37. Counting predicates

for non-monotonic increasing determiners are omitted here. They require special

treatment. I will define them in later sections.

The definition of satisfaction, truth, and consequence is standard.

Definition 38 Satisfaction, Truth, and Consequence

1. Satisfaction.M, SF |= ϕ iff ∃S1
F , SF [ϕ]MS1

F .

2. Truth. M |= ϕ iff ∀SF ,M, SF |= ϕ.

3. Consequence.ϕ |= ψ iff ∀M, SF , S1
F , if SF [ϕ]MS1

F , then∃S2
F thatS1

F [ψ]MS2
F .

The following is an example to show how DPL+ works. Consider (5.2b) as

the logical form of (5.2a).

(5.2) a. Three students worked tirelessly and mowed the whole meadow.

b. ∃x; threex(student(x)); jDis(x); worked tirelessly(x); jCol(x);

mowed meadow(x)
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According to (5.2b), a possible context change process is (5.2c).

• (5.2c)S1
F

∃x−→ S2
F

threex(student(x))−→ S3
F

jDis(x)−→ S4
F

worked tirelessly(x)−→
S5

F

jCol(x)−→ S6
F

mowed meadow(x)−→ S7
F

Consider a model in which there are four studentsa1, a2, a3, anda4. Assume

that the input information state isS1
F and S1 = {g1

1, g
1
2, g

1
3}. Since distributive

mode is the default, the following is true for the input information state: the simple

distributive mode holds forS1
F .

• For any variableti,

– µ1(fg1
1
(ti)) = µ1(fg1

2
(ti)) = µ1(fg1

3
(ti)) = {g1

1, g
1
2, g

1
3}

– µ2(fg1
1
(ti)) = g1

1(ti), µ2(fg1
2
(ti)) = g1

2(ti), andµ2(fg1
3
(ti)) = g1

3(ti)

The semantic evaluation of (5.2c) is detailed as follows. For simplicity, the

information in the information state not directly affected by interpretation of the

following example is considered unchanged in the process of semantic interpreta-

tion.

1. S1
F

∃x−→ S2
F : At the beginning, we do not need to know what every assignment

function inS1 assigns tox. The existential quantifier will reset the assignment

to variable x. And again, we do not need to know what every assignment

function inS2 assigns tox.

(a) S2 = {g2
1, g

2
2, g

2
3}, thatg2

1 =x g1
1, g

2
2 =x g1

2, andg2
3 =x g1

3, and
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(b) The simple distributive mode still holds forS2
F onx, i.e.

i. µ1(fg2
1
(x)) = µ1(fg2

2
(x)) = µ1(fg2

3
(x)) = {g2

1, g
2
2, g

2
3}, and

ii. µ2(fg2
1
(x)) = g2

1(x), µ2(fg2
2
(x)) = g2

2(x), andµ2(fg2
3
(x)) = g2

3(x).

2. S2
F

threex(student(x))−→ S3
F : For expository purposes, we assume thatg2

1(x) = a1,

g2
2(x) = a2, andg2

3(x) = a3. According to the DPL+ semantics,student

is a predicate and its function is to test whether information inS2
F satis-

fies the predicate: we first check whether every object assigned to the vari-

ablex is a student. By assumption, the answer is yes, i.e.µ2(fg2
1
(x)) =

g2
1(x) = a1 ∈ studentM , µ2(fg2

2
(x)) = g2

2(x) = a2 ∈ studentM , and

µ2(fg2
3
(x)) = g2

3(x) = a3 ∈ studentM . Sincethree is a counting predi-

cate, its function is to test whetherS2
F satisfies the counting condition: we

check whether the set of object assigned to the variablex is a set of three

students. By assumption, this is so, i.e.δ(µ1(fg2
1
(x))) = δ(µ1(fg2

2
(x))) =

δ(µ1(fg2
3
(x)))) = {a1, a2, a3} and|{a1, a2, a3}| = 3. So:

(a) S3 = {g3
1, g

3
2, g

3
3} = S2, and

(b) The simple distributive mode still holds forS3
F onx.

3. S3
F

jDis(x)−→ S4
F : jDis is a transition predicate: ifS3

F passesjDis(x) and outputs

S4
F , distributive mode should be held inS4

F . Since distributive modes holds

for S3
F , jDis(x) does not change anything in the outputS4

F .

(a) S4 = {g4
1, g

4
2, g

4
3} = S3, and

(b) The simple distributive mode still holds forS4
F onx.
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4. S4
F

worked tirelessly(y)−→ S5
F : We assume thata1, a2, anda3 all worked tirelessly

(represented by predicateworked tirelessly). worked tirelessly is a pred-

icate and its function is to test whether information inS4
F satisfies the pred-

icate: we first check whether every object assigned to the variablex worked

tirelessly. By assumption, this is so. So:

(a) S5 = {g5
1, g

5
2, g

5
3} = S4, and

(b) The simple distributive mode still holds forS5
F onx.

5. S5
F

jCol(x)−→ S6
F : jCol is a transition predicate: ifS5

F passesjCol(x) and outputs

S6
F , collective mode should be held inS6

F . Since the distributive modes holds

for S5
F , jCol(x) will changeS5

F to an outputS6
F which holds collective modes.

So:

(a) S6 = {g6
1, g

6
2, g

6
3} = S5, and

(b) The collective mode holds forS6
F onx, i.e.

i. µ1(fg6
1
(x)) = µ1(fg6

2
(x)) = µ1(fg6

3
(x)) = {g6

1, g
6
2, g

6
3}, and

ii. µ2(fg6
1
(x)) = {gi(x)|gi ∈ µ(fg6

1
(x))} = {g6

1(x), g6
2(x), g6

3(x)}
= {a1, a2, a3}, µ2(fg6

2
(x)) = {gi(x)|gi ∈ µ(fg6

2
(x))}

= {g6
1(x), g6

2(x), g6
3(x)} = {a1, a2, a3}, and

µ2(fg6
3
(x)) = {gi(x)|gi ∈ µ(fg6

3
(x))} = {g6

1(x), g6
2(x), g6

3(x)}
= {a1, a2, a3}.

6. S6
F

mowed meadow(x)−→ S7
F : We assume thata1, a2, anda3 together mowed the

whole meadow.mowed meadow is a predicate and its function is to test
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whether information inS6
F satisfies the predicate: we first check whether

every object assigned to the variablex mowed the whole meadow. By as-

sumption, the answer is yes, i.e.µ2(fg6
1
(x)) = µ2(fg6

2
(x)) = µ2(fg6

3
(x)) =

{a1, a2, a3} ∈ mowed meadowM . So:

(a) S7 = {g7
1, g

7
2, g

7
3} = S6, and

(b) The collective mode still holds forS7
F onx.

The output information stateS7
F is available for further use in discourse.

Hopefully this detailed example has helped to clarify how the DPL+ formalism

works.

5.2 DPL+ and Semantic Underspecification

DPL+ is the base language for the PLFs. To show that DPL+ is proper for PLF

construction, I shall show that transitions predicates are proper candidates for J

nodes and how pragmatic information results further specification of underspecified

plural logical forms.

In chapter 4, we have not filled in the holes marked with ?. By DPL+, we

can provide possible choices for ? as follows.

(5.3) a. λx.jDis(x)

b. λx.jCol(x)

c. λx.jCum(x)
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d. λx.λy.jDep(x, y)

We can understand the possible choices for ? in (5.3) as formulas of a specific sort.

I take example (5.4a), which has the underspecified logical form (5.4b), as

an example. The possible specified logical forms for underspecified logical form

(5.4b) of (5.4a) are (5.4c-d).

(5.4) a. Three students were absent.

b. ∃x; threex(student(x)); ?[x]; be absent(x)

c. ∃x; threex(student(x)); λx.jDis(x)[x]; be absent(x)

d. ∃x; threex(student(x)); λx.jCol(x)[x]; be absent(x)

e. ∃x; threex(student(x)); λx.jCum(x)[x]; be absent(x)

f. ∃x; threex(student(x)); λx.λy.jDep(x, y)[x]; be absent(x)

In terms of underspecified semantics for information packaging, the formal relation

among (5.4b) and (5.4c,d,e,f) is that (5.4c,d,e,f) are consequences of substituting

for ‘?’ with witnesses in models of (5.4b).

Not all logical forms in (5.4c,d,e,f) provide proper interpretation for (5.4a).

In fact, (5.4c) is the only available logical form for (5.4a) given the interpreta-

tion of the logical forms. (5.4c) provides the simple distributive reading for (5.4a).

(5.4d,e,f) provide collective, cumulative, and dependent readings for (5.4a) which

are in general unavailable for (5.4a). I shall explain why (5.4d,e,f) are unavailable

later.
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At this stage, the underspecified semantics for information packaging over-

generates specified logical forms. We need further constraints on the available spec-

ifications for (5.4b). In general, there are two types of constraints on the available

specific logical forms: constraints on the preference for the modes of processing,

and plurality constraints from the modes of processing. The first are constraints on

information packaging, the second are constraints on information content.

Previous chapters mentioned the typology of predicates classified by the

plural readings available for predicates. This typology of predicates provides a

source on the preference of modes of processing. In example (5.4a), the lexical

item absenthas an obvious preference for distributive reading, which excludes the

preference for other readings from (5.4d,e,f).

Following Asher & Lascarides (2003), the preference for modes of process-

ing is formally implemented by ‘default’ implication:“ > ” in non-monotonic

logic. For example, the previous lexical interpretation forabsentis (5.5a), and

(5.5b) is the lexical interpretation ofabsentwith its preference in the bracket.

(5.5) a. be absent=λJ.λx.J [x]; be absent[x]

b. be absent=λJ.λx.J [x]; be absent[x] [?[x] = λx.jDis(x)[x]]

c. ∃x; threex(student(x)); ?[x]; be absent(x) [?[x] = λx.jDis(x)[x]]

The revised underspecified logical form (5.5c) inherits the preference from (5.5b).

This will limit the possible witnesses for ? in models for (5.5a) to the distributive

modes. (5.4c) becomes the only available specific logical form for (5.4b), as well
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as (5.4a). To be more precise, (5.4c) provides the most preferred interpretation for

(5.4a).

Determiners also have preferences for modes of processing. The lexical

interpretation (5.6a), with preference for simple distributive and dependent modes

of processing, provides the underspecified logical forms (5.6c) for (5.6b).

(5.6) a. every=λP.λQ.everyx(P (x)); Q(x) [everyx(ϕ); ?[x] >

¬(? = λx.jCol(x)∨? = λx.jCum(x))]

b. Every student was absent.

c. ∃x; everyx(student(x)); ?[x]; be absent(x) [everyx(ϕ); ?[x] >

¬(? = λx.jCol(x)∨? = λx.jCum(x))]

The preference constraint oneveryleaves us with only the distributive and depen-

dent modes available. Since the dependent mode is relational, the distributive mode

is the only available mode for (5.6c).

Discourse relations also have their own preference for modes of processing.

The preference of modes of processing from discourse relations has substantial ef-

fects on anaphoric accessibility, especially on pronominal numbers of anaphors. I

will discuss this issue when it is required. Chapter 6 will contain more detailed

discussion on this issue.

The difference between information packaging and information content is

important here. The preference constraint for determiners likeeveryis an constraint

on the level of information packaging. In the DPL+ semantics, while determiners
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all andeveryshare the same counting predicates for information content,everyhas

different information packaging fromall.

If the lexical items in a sentence have conflicts in the preference for modes of

processing, the sentence cannot have a proper specification on modes of processing.

For example, since the determinereverydis-prefers the collective mode butgather

allows only a collective reading, the sentence (5.7) does not have any preferred

plural reading. In terms of underspecified semantics, (5.7) does not have a ‘normal

model’.

(5.7) ? Every student gathered at the square last night.

Nonetheless, since the preference is only default, there is still a possible plural

reading for (5.7) which is much less preferred.6 This provides an explanation for

the flexibility and marginality of plural readings argued for in Chapter 4.

Chapter 4 argues that the collective, cumulative, and dependent interpreta-

tions produce the plurality constraint (i.e.possibly more than one) for arguments of

predicates. Chapter 4 argues that the collective mode, the dependent mode, and the

cumulative mode are unavailable for singular determiners. The only available mode

for singular determiners is the simple distributive reading. This provides a way to

account for the difference of acceptability among (5.8a,b,c).

(5.8) a. *A student/exactly one student met at the square last night.

6In technical terms, the available plural readings for (5.7) come from ‘non-normal’ models for
(5.7).
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b. *A student/exactly one student each wrote a paper for his logic class.

c. A student/exactly one student wrote three papers for his logic class.

The plurality constraint is more strict than the preference for modes of process-

ing. The plurality constraint is implemented on the information content to decide

whether an expression is defined or not. There is no ‘flexibility’ in the unaccept-

ability of sentences which fail the plurality constraint. The plurality constraint will

be implemented in the intensional semantics of DPL+ in section 5.5.

Besides the preference for modes of processing and the plurality constraint

on modes of processing, there is also a purely pragmatic factor affecting the avail-

ability of modes. Consider an example like (5.9).

(5.9) Three students wrote a paper. (Krifka 1996)

The most salient reading for (5.9) is the collective reading and dependent reading.

The distributive and cumulative reading are less available, but I haven’t ruled them

out just by the preference and the plurality constraint on modes of processing. The

unavailability of the simple distributive and cumulative readings comes from the

incompatibility of those two readings with common sense world knowledge. For

example, in common sense, it is quite implausible that three different students wrote

the same paper in the distributive sense. A similar explanation can account for the

unavailability of the cumulative reading.

There is a good reason that the unavailability of those readings is purely

pragmatic: there is no special reason that the simple distributive and cumulative
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readings are in general unavailable. For example, there is no problem to get a simple

distributive reading of (5.10) on which three different students read the same book.

(5.10)Three students read a book.

Nonetheless, the collective reading that three students together read a book becomes

less available since it conflicts with common sense.

5.3 The Unification of Quantificational and Plural Readings

In chapter 1, I introduce that, in the literature, determiners are divided into three

types according to the sorts of quantification associated with them. The first type,

theplural determiners, are the determiners likethreeand pluralsomewhich intro-

duce quantification over plural variables (i.e. plural quantification). The formalism

assumes that plural determiners have default collective readings and that the dis-

tributive readings of this type of determiner are modeled by using a distributivity

operator which exploits universal quantification over singular variables. The sec-

ond type, what I shall call thedistributive determiners, concerns the determiners

like everyandeachwhich are implemented simply by universal quantification over

singular variables. The implementation assumes that those determiners have de-

fault distributive readings. The third type, thesingular determiners, concerns the

determiners likea and the singularsomethat are implemented by existential quan-

tification over singular variables and also have default distributive readings. I shall

call this typology of determiners thestandard theory of determiners.
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A simple variation of the typology can be accommodated in the formal-

ism without plural variables like mereological semantics. Mereological semantics

has only one type of variable which ranges over two types of objects, atoms and

non-atoms. Plural determiners introduce quantification over non-atoms and ex-

ploit universal quantification on non-atoms to introduce distributivity, distributive

determiners introduce universal quantification over atoms, and singular determin-

ers introduce existential quantification over atoms. This section will not focus on

mereological semantics, but the discussion can be easily extended to it.

This section will show that DPL+ provides a mechanism to unify the anal-

ysis of three different types of determiners based on a unified mechanism for quan-

tificational and plural readings. I will consider the unification from the following

three perspectives: (a) the relation between determiners and collective readings,

(b) the relation between determiners and distributive readings, and (c) the relation

between determiners and cumulative readings. DPL+ will provide two types of

distributivity whose justification will come from the redundancy of co-distributive

reading, the relation between plural readings and quantifier scope, and the phenom-

ena of distributivity in the languageSt′á′imcets7 reported in Matthewson (1999).

The last part reviews previous dynamic semantics for plural readings, and show the

problems in their implementations and that they cannot provide an unification of

determiners like DPL+.

7As noted in Matthewson (1999), “St′á′imcets (a.k.a. Lillooet) is a Northern Interior Salish
language currently spoken by fewer than 200 people in southwestern British Columbia, Canada.
Matthewson (1999: 87)”
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5.3.1 Collectivity without Plural Quantification

According to the standard theory, plural determiners introduce quantification over

plural variables of type< e, t >. This directly leads to the consequence that plural

determiners are compatible with collective predicates. On the other hand, both dis-

tributive and singular determiners introduce quantification over singular variables,

so both distributive and singular determiners are incompatible with collective pred-

icates, which apply only to plural variables, because of a type clash between the

two. For example, (5.11a), which has the logical form (5.11a-1), is acceptable, but

(5.11b) and (5.11c) are unacceptable due to the type mismatch in the logical form

construction.

(5.11)a. Three students gathered at the square.

a-1. ∃X(|X| = 3 ∧ ∀x(x ∈ X → student(x)) ∧ gather(X))

b. ?Every student gathered at the square.

c. *A student gathered at the square.

The standard theory gets into trouble quickly. Whilemostis a plural deter-

miners, the collective reading is not always available for it, as shown by (5.12a). We

might classifymostas a distributive determiner, but one disguised as a plural deter-

miner. But this strategy will not work. The distributive determinersevery, as well

asmost, are available for collective reading in (5.12b). That (5.12c) is unacceptable

shows that there really is a collective reading in (5.12c).

(5.12)a. ?Most/?Every students gathered at the square.
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b. John rattled off every/most book title(s) on the shelf.

c. *John rattled off a book title on the shelf.

(5.12b) suggests that quantification over singular variables cannot be the proper

implementation for distributive determiners. In fact, the standard theory cannot

give us an explanation for the felicity of (5.12b). It is not appropriate to classify

the distributive determinereveryas a plural determiner since it does act differently

from plural determiners likethree.

And then, since the explanation for the incompatibility between distributive

determiners and collective predicates fails, explaining the incompatibility between

singular determiners and collective predicates by the reason of their quantification

over singular variables is no longer convincing. Moreover, we should even question

whether it is still correct to implement singular determiners as quantification over

singular variables. The standard theory which takes the singular determinera to in-

troduce existential quantification over singular variables cannot provide an account

for the collective predication in (5.13a,b).

(5.13)a. The criminal was killed by a bullet from ten snipers.

b. John collected a quarter from every boy in his class.8

8The following sentences are fine.

•(i) A student representative from every class met in the Principle’s office to discuss the new
proposal.

•(ii) A student representative from every class formed a circle to welcome the visitor.
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The salient reading for (5.13a) is that the criminal was killed by ten bullets together.

We cannot simply exclude the collective reading just because a singular determiner

is used, We need a different story to tell us why singular determiners are incompat-

ible with collective predicates in examples like (5.11c).

DPL+ provides a different story. Let us begin with the language and model

theory of DPL+. The language of DPL+ is essentially singular. There is no division

of singular and plural variables.9 And also, different from mereological semantics,

there is no atom and non-atom difference for variables to range over. Different types

of determiners share the same existential quantifiers.10

To account for the availability of different readings, we consider the prefer-

ence for modes of processing in determiners and predicates, and the plurality con-

straint on modes of processing. At the first stage, a counting predicate will decide

whether the determiner can satisfy the plurality constraint from collective predi-

cates. Consider the singular determiners. The singular determiner in (5.11c), which

has the logical form (5.11c-DPL+), introduces only one object into discourse so it

is incompatible with the preferred collective mode of processing of the collective

predicategather.

• (5.11c-DPL+) *∃x; ax(student(x)); jCol(x); gather(x)

(undefined in information content)

9This feature of DPL+ is important to avoid the challenge from Oliver (2000b: 872).
10The existential quantifiers may be induced either by the existential commitment of indefinites

or the existential presupposition of definites. DPL+ does not distinguish these cases.
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On the other hand, there is possibly more than one bullet and dollar bill introduced

into discourse so the collective reading in (5.13a,b) is available.11

At the second stage, if the counting predicates can satisfy the plurality con-

straint of collectivity, we need to consider whether there is any conflict in the prefer-

ence of modes of processing. For (5.11a), which has the logical form (5.11a-DPL+),

the determinerthreeintroduces a counting predicate which can satisfy the plurality

constraint of the collective mode of processing. Here the determiner does not have

conflict preference for mode of processing with the collective predicategather.

• (5.11a-DPL+) ∃x; threex(student(x)); jCol(x); gather(x)

One the other hand, while the determinereverysatisfies the plurality con-

straint of the collective mode of processing, it does not prefer the collective mode

of processing. This dis-preference makes (5.11b) unacceptable to many speakers,

but still acceptable for a few speakers. This explains why the collective reading is

not easily gotten but still available for distributive determiners. The dis-preference

for the collective mode of processing is not so salient foreveryin object position,

which explains why (5.12b) is more acceptable than (5.11b).

11The felicity of (i) can also be accounted for in a way similar to (5.13a,b).

• (i) John rattled off a book title from every shelf.
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5.3.2 Cumulativity without Cumulative Relations

Accounting for cumulative readings in the standard theory requires mechanisms

like cumulative interpretation on predicates or making use of cover-like mecha-

nisms over plural objects. Chapter 4 argues that these mechanisms are relativelyad

hoc. Moreover, those mechanisms assume that (a) cumulative readings require the

presence of two plural DPs and (b) cumulative readings are relational interpretation

of two DPs, i.e. cumulative interpretations are relational interpretations between

two plural DPs. For example, the cumulative interpretation in the standard theory

can account for examples like (5.14a), but there is no way to account for the cumu-

lative interpretation of (5.14b). (5.14b) has a cumulative reading that the problems

solved by ten students add up to ‘every problem’, since the distributive determiner

everyquantifies over singular variables.

(5.14)a. Three professors wrote fifty papers.

b. Ten students solved every homework problem.

DPL+ provides a different story about the cumulative interpretation. It does

not supply a relational cumulative interpretation on predication, nor does it make

use of cover-like mechanisms. Moreover, in DPL+, the cumulative transition has

only arity one. We can provide the cumulative interpretation for (5.14a,b) as fol-

lows.

• (5.14a-1)∃x; threex(professor(x)); jCum(x)fiftyy(paper(y)); jCum(y);

wrote(x, y)
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• (5.14b-1)∃x; tenx(student(x)); jCum(x); ally(problem(y)); jCum(y);

solve(x, y)

Similarly to the collective mode of processing, the cumulative mode of pro-

cessing also contains the plurality constraint.

5.3.3 Distributivity without Universality

According to the standard theory, distributivity is modeled in different types of

determiners in different ways. Plural determiners uses the distributivity operator

exploiting universal quantification to distribute over elements of plural variables.

Distributive determiners and singular determiners introduce singular quantification

and so have default distributivity.

Consider the plural determinerthree. The distributivity ofthreeexploits the

distributivity operator to allow predication over singular variables. The example

(5.15a) can have a logical form which may have implementation (5.15b) or (5.15c)

in DP ambiguity or VP ambiguity approaches. The result has the same logical form

(5.15d).

(5.15)a. Three students were absent.

b. ∃X(|X| = 3 ∧ ∀y(Xy → student(y)) ∧D1[X][P ])

c. ∃X(|X| = 3 ∧ ∀y(Xy → student(y)) ∧D2[P ][X])

d. ∃X(|X| = 3 ∧ ∀y(Xy → student(y)) ∧ ∀y(Xy → be absent(y)))
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In (5.15d), the distributive reading over the predicatebeing absenthas ‘scope’ under

universal quantification.

The distributivity in examples (5.16a,b) is implemented quite differently

from the distributivity in plural determiners. (5.16a,b) automatically gains its dis-

tributive reading from quantification over singular variables.

(5.16)a. Every student was absent.

b. A student was absent.

If the distributivity operator applies on a predicate containing a determiner,

then the scope relation naturally generates a scope reading between two quanti-

fiers. For example, applying a distributive operator onwrote a paperin (5.17a) will

generate the logical form (5.17b).

(5.17)a. Three students wrote a paper. (Krifka 1996)

b. ∃X(∀x(x ∈ X → student(x)) ∧ ∀x(x ∈ X → ∃y(paper(y))

∧wrote(x, y)))

On the other hand, the wide scopeeveryreading in (5.18a) is obtained in

a different manner. Since the determinerevery is implemented using universal

quantification, the wide scopeeveryreading is gained automatically without the

distributivity operator.

(5.18)a. Every student wrote a paper.
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b. A student wrote a paper.

The potential inverse scope reading is unavailable in (5.18b) simply because the

two existential quantifiers are not ‘sensitive’ to scope differences.

Two features of DPL+ provide a different story about distributivity: (a)

DPL+ does not take collectivity to be the default for plural determiners so the dis-

tributivity operator is not required12, and (b) DPL+ distinguishes simple distributiv-

ity (with arity 1) from dependent distributivity (with arity 2).

DPL+ also provides a different story about distributivity by distinguishing

two kinds of distributivity: the simple distributivity as in (5.15a), and the depen-

dent distributivity as in (5.17a). To account for the distributive reading of (5.15a),

DPL+ provides the following logical form by exploiting the simple distributivity

transition.

• (5.15a-DPL+) ∃x; threex(student(x)); jDis(x); be absent(x)

(5.15a-DPL+) has exactly the same truth conditions as (5.15d) but does not exploit

universal quantification to model distributivity.

For the distributive reading of (5.17a) as wherethree has wide scope, a

standard semantics will have a logical form (5.17b) which exploits the distribu-

tivity operator overwrote a paperto create a scope relation between quantifiers,

12Even though the DPL+ semantics takes the distributive mode to be the default, this does not
mean that DPL+ semantics takes the distributive reading to be the default. We can also set the
collective mode to be the default without affecting the semantics.
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but DPL+ will have a logical form that uses a dependency transition, as shown by

(5.17a-DPL+) .

• (5.17a-DPL+) ∃x; ∃y; threex(student(x)); jDep(x, y); ay(paper(y));

jDis(x); wrote(x, y)

(5.17a-DPL+) has the same truth conditions as (5.17b), but it does not exploit the

distributivity operator.

(5.16a,b) are also examples of simple distributivity, and they have the fol-

lowing logical forms.

• (5.16a-DPL+) ∃x; allx(student(x)); jDis(x); be absent(x)

• (5.16b-DPL+) ∃x; ax(student(x)); jDis(x); be absent(x)

DPL+ provides a mechanism to model simple distributivity for every determiner

without exploiting a distributivity operator on plural determiners. The default dis-

tributive reading for the distributive determiners in the standard theory is imple-

mented by the preference of the simple and dependent modes of processing in the

distributive determiners.

To implement the dependent distributivity of (5.18a,b), DPL+ provides the

following logical forms.

• (5.18a-DPL+) ∃x; ∃y; allx(student(x)); jDep(x, y); ay(paper(y));

write(x, y)
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• (5.18b-DPL+) *∃x;∃y; ax(student(x)); jDep(x, y); ay(paper(y));

write(x, y)

(5.18a-DPL+) is acceptable, but (5.18a-DPL+) is undefined because it fails the plu-

rality constraint of the dependency mode of processing argued in chapter 4.13

From the perspective of DPL+, examples like (5.15a-DPL+) and (5.17a-

DPL+) exhibits two types of distributivity implemented by two different modes of

processing. People may take this to be a disadvantage of DPL+ because both simple

distributivity and dependent distributivity can be accounted for by the distributive

operator in the standard theory. I shall argue that there are good reasons to separate

these two types of distributivity. Section 5.3.4 will argue that the independence of

simple distributivity can simply account for the problem of co-distributivity with-

out addingad hocmechanisms. Section 5.3.5 will argue that the independence of

dependency distributivity can account for scope readingsin situ, which provides a

more general viewpoint about the relation between plural readings and scope read-

ings.

5.3.4 The Independence of Simple Distributivity: Co-Distributivity Recon-
sidered

This section provides justification for the independence of the simple distributiv-

ity. Following Winter (2000), I show that exploiting a distributivity operator to

13The following example is marginally acceptable to some speakers. The standard theory of
distributivity cannot account for it.

• (i) A student representative from every class each proposed a different plan.

294



model distributivity cannot account for what is called the co-distributive reading.

I shall argue that co-distributive readings have a simple analysis using the simple

distributive mode of processing in DPL+. This indicates that co-distributivity is

not an independent reading from the simple distributive reading. I shall also argue

that the dependency account in Winter (2000) and the polyadic account in Beck &

Sauerland (2000) aread hoc.

Consider the example (5.19a) which can true in the situation (5.19b).

(5.19)a. The soldiers hit the targets.

b. There are three soldiers{s1, s2, s3} and four targets{t1, t2, t3, t4} and

such thats1 hits t1, s2 hits t2, s3 hits t3 andt4.

The reading which can be true in the situation (5.19b) is called theco-distributive

reading.14. The co-distributive reading is obviously different from the collective

reading of (5.19a) which is false in the situation (5.19b).

The co-distributive reading of (5.19a) provides a challenge for the attempt to

exploit the distributivity operator to model distributivity. Making use of the distribu-

tivity operator to model the distributive reading generates the logical form which

has the paraphrase in (5.19a-1).

• (5.19a-1) Every soldier hit every target.

14Co-Distributivity has different names in literature, e.g.cumulative interpretationin Beck &
Sauerland (2000), which has a meaning different from how I use the term in this dissertation, and
serial distributivityin Kroch (1974).
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Nonetheless, (5.19a-1) is false in the situation (5.19b). (5.19a-1) cannot be the co-

distributive reading of (5.19a). Thus, the dependency operator fails to model the

co-distributive reading.

There are two ways to consider the challenge from co-distributive readings.

First, keep the distributivity operator and invent a different formalism to account

for co-distributive reading. Winter (2000) and Beck & Sauerland (2000) adopt this

approach. Below I shall argue that these two approaches are either inadequate or

ad hoc. Second, I will not make use of a distributivity operator but provide a new

formalism to account for the distributive readings. This approach will then requires

a different mechanism to account for the scope readings created by the distributive

operator. DPL+ adopts this approach, and the dependency distributivity is provided

for scope readings.

Winter on Dependency Account of Co-Distributivity

Winter (2000) proposes to account for co-distributivity by a context salient depen-

dency function induced by definites. For example, the dependency account for

(5.19a) can be represented as (5.19a-Winter).

• (5.19a-Winter)∀x(soldier(x) → ∀y ∈ T (x)hit(x, y)) in which T is a con-

textually salient function from individuals to individuals mapping any soldier

to a set of targets. (Winter 2000: 38)

To support the dependency account, Winter (2000) appeals to the following

kind of scenario.
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(5.20)a. At a shooting range, each soldier was assigned a different target and had

to shoot at it. At the end of the shooting we discovered that

b. every soldier hit the target. (Winter 2000: 37)

One possible reading, the dependent (anaphoric) reading, of (5.20b) is that every

soldier hits the target that was assigned to him. The dependent reading, according

to Winter (2000), is based on a salient dependency information between the soldiers

and the targets assigned to the soldiers in the context.

He further argues that plural definites has similar phenomena.

(5.21)a. At a shooting range, each soldier was assigned a different set of targets

and had to shoot at them. At the end of the shooting we discovered that

b. every soldier hit the targets. (Winter 2000: 37)

Again, in the context, we can have a dependency reading of (5.21b) that every

soldier hit the targets that was assigned to them.15

Unfortunately, Winter’s proposal is not well supported. First, while it is true

that (5.20b) and (5.21b) has salient dependent readings,16 the dependent reading is

not the only reading of (5.20b). For example, (5.20b) can be followed by (5.20c).

• (5.20c) And the targets hit were not the targets assigned.

15There are ways to account for the anaphoric definite descriptions. See Chierchia (1995, ch.
4) and Partee (1989) for the objection from Partee to Chierchia. See also this dissertation for an
account.

16In my account in chapter 4, the salience of the dependency in (5.20b) and (5.21b) comes from
the long term effects of 5.20a) and (5.21a).
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Adopting the dependency reading as the only reading of (5.20b) will lead to a con-

tradiction to (5.20c), which does not seem to appear.

Moreover, dependency should not bethe source of co-distributivity. For

example, for the sentences like (5.22), there are no definites so there can be no

anaphoric dependent function available.

(5.22)Three soldiers hit four targets.

Second, a dependency account for co-distributivity sets up truth conditions

which are too strong. For example, in some contexts, soldiers canfire at will. There

is no contextually salient function to encode the co-distributivity in such situations.

In other cases, there is no reason that the sentence “The soldiers hit the targets”

should always be uttered in a specific context. It can just be a report of the target

practice yesterday.

Polyadic Analysis of Co-Distributivity

The polyadic analysis assumes the following binary distributivity **-operator

for binary predicates.

(5.23)[** R](X)(Y ) = 1 iff ∀x ∈ X∃y ∈ Y (R(x)(y) ∧ ∀y ∈ Y ∃x ∈ XR(x)(y)).

Beck & Sauerland (2000) argue that the polyadic account is required to

account for examples like (5.24a) which can be falsely interpreted as (5.24b) by the

dependent analysis in Winter (2000).
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(5.24)a. These three soldiers hit those seven targets.

b. Each of these three soldiers hit the seven targets assigned to him.

(Beck & Sauerland 2000: 352)

Even though the polyadic account can account for (5.24a), it is relativelyad hoc.

This is just like using cumulative operators to model cumulative readings.

Co-Distributivity in DPL+

DPL+ provides a different story for co-distributivity. The co-distributive

reading of the sentence like (5.19a) uses just two simple distributive modes on two

variables related to two DPs. DPL+ provides the logical form (5.19a-1) to model

the co-distributive reading of (5.19a).17

• (5.19a-1)∃x;∃y; threex(soldier(x)); jDis(x); foury(target(y)); jDis(x);

hit(x, y)

Similarly, (5.22) can have a co-distributive reading represented by (5.22-1)

without exploiting anything other than the simple distributive mode of processing.

• (5.22-1)∃x; ∃y; threex(soldier(x)); jDis(x); foury(target(y));

jDis(x); hit(x, y)

The dependency reading in Winter (2002) can be understood as an example

of the carry over effect for anaphoric definite descriptions. The account based on

carry over effects will become clear after I implement the semantics for anaphors.

17We can also consider co-distributivity as a special case of the cumulative reading.
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5.3.5 The Independence of Dependency: Scope Readings without Quantifi-
cational Scope

This section provides justification for the independence of the dependent distributiv-

ity. The justification comes from the following reasons: (a) the dependency distribu-

tivity accounts for scope readingsin situand then unifies scope readings and plural

readings, and (b) the preference scale for the dependent distributivity accounts for

the difference in the availability of scope readings in universal determiners, and

(c) the dependency distributivity can account for markers, e.g. anti-quantifiers, of

scope readings .

A clarification of the termscope readingwill facilitate our discussion. Scope

readings are those readings that can be represented by the scope interactions of

quantifiers, in the fashion of standard first order logic. For example, the differ-

ent readings that arise from∀∃ and∃∀. An account for scope readings is required

to represent the readings corresponding to scope interaction in standard first order

logic. Nonetheless, it does not follow that an account for scope readings needs to

exploit scope interactions in the logical form. An account which does not need

grammatical movement of quantifier inducers (i.e. DPs) to represent quantifier in-

teraction in the logical form is called an account of scope readingsin situ. The

DPL+ proposal for scope readings goes further than scopingin situ: the depen-

dent distributivity accounts for scope readings without quantifier scope interaction.

Moreover, the dependency distributivity provides an unified account of scope read-

ings and plural readings.

The Relational Account for Scope Readings
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The relational account of scope readings is the view that different scope readings

from sentences with multiple DPs are induced by scope relations and interaction

between the quantifiers introduced by the DPs. I shall call this approach therela-

tional account of scope readings. This view has its root in the devices of first order

logic. Consider two different logical forms for (5.25a) in (5.25a-1) and (5.25-2).

(5.25)a. Every man loves a woman.

a-1. ∀x(man(x) → ∃y(woman(y) ∧ love(x, y)))

a-2. ∃x(woman(x) ∧ ∀y(man(y) → love(y, x)))

The difference in (5.25a-1) and (5.25a-2) comes from different relations between

the scopes of the existential quantifier and the universal quantifier. The ambiguity

in such a sentence with different scope readings is so-calledscope ambiguity.18

The scope readings arise from two important components in the relational

account of scope readings. First, that different quantifiers can induce different scope

relations is encoded in the lexical meaning of determiners. For example, the de-

terminereveryhas its lexical meaning encoded with universal quantification and

granted with default distributivity reading. The determinera has its lexical meaning

encoded with the existential quantifier and also granted with default distributivity

reading.

18Another account for different readings in (5.25) is the under-determination approach, i.e. there
is no different quantifier readings from (5.25). This is an unpopular approach. See Kempson (1981).
I already criticize this view in chapter 3.
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Second, since the scope relation is not marked in syntax or morphology, in

order to get the right logical forms for the interpretation of sentences like (5.25a),

some extra devices are needed to get different scope relations between two DPs in

logical forms19, e.g. grammatical transformations like quantifier raising (QR) (e.g.

May 1977 and May 1985), building different scope relations into special syntactic

construction rules (e.g. Montague 1973, Lewis 1970, and Cooper 1983), type shift-

ing in the denotation of DPs (e.g. Hendriks 1993), continuations (e.g. Barker 2002),

or minimalist style features plus copying and deleting items (Hornstein 1999). The

above mechanisms can be divided into two types: (a)non-in-situmechanisms need

to change the relations between DPs in surface sentence structures (e.g. Quantifier

Raising) in order to obtain the right scope relations between DPs in logical forms,

and (b)in-situmechanisms needing some other special mechanism (e.g. type shift-

ing and different continuation processings) in order to get the right scope relations

in logical form without changing the surface structure of sentences (in situ). All

the above mechanisms will produce different logical forms which contain different

scope relations on DPs in order to provide the different quantifier readings for the

sentences in (5.25).20

There are some worries about the above approaches. First, even though the

quantifiers encoded in the lexical meaning of determiners likeeveryanda provide

a resource to account for scope readings, the distributive reading granted from the

19To be more precise, scope relations are relations between logical operators, e.g. relations be-
tween∀, ∃, and¬. The scope relations in (5.25a) are created by quantificational elements in noun
phrases.

20Both transformational and type shifting mechanisms assume some right logical forms and in-
tended logical forms for grammatical transformations and type shifting. This assumption is dubious.
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determiners cannot be used to account for the collective reading and cumulative

reading that the determiners may contribute in other types of sentences, as argued

in section 5.3.1 and 5.3.2.

Second, the relational account yields only those scope readings relevant to

scope relations on DPs, but different plural readings cannot be modeled by those

mechanisms. The difference of the two different mechanisms is salient in the ac-

count for sentences containing plural determiners. In the standard theory discussed

in the previous section, plural determiners have default collective readings and use

the distributivity operator to generate distributive readings. The two different scope

readings in the distributive reading of (5.26a) come from the interaction between

the universal quantification in the distributive operator and the existential quantifier

in the lexical meaning ofa. The determinerthreehas nothing to do with the two

scope readings.

(5.26)a. Three hunters tracked a bear.

b. Three hunters together tracked a bear.

Nonetheless, once (5.26a) is interpreted collectively, as (5.26b), there is only one

reading available and the two scope readings are no longer available. The deter-

minerthreedoes play a role in the availability of the two scope readings.

If there is noa priori argument that those scope readings require a totally

different mechanism from plural readings, the semantic labor division of scope

readings and plural readings is unfounded. Someone might say that scope read-

ings (relevant to scope relations of quantifiers) and plural readings are two different
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kinds of semantic phenomena and there is no need to combine these two phenom-

ena in one theory. Moreover, they may further argue that it is better to keep them

apart and make the two kinds of phenomena come from different semantic mech-

anisms. However, this suggestion is not right. The examples (5.26a,b) show that

scope reading does interact with plural readings in some ways.21

The third worry concerns the nature of the relational account for scope read-

ings. The justification of the mechanisms used to get scope relations in logical

forms depends on the requirement that the first-order style relative scope relations

of DPs in logical forms play substantial semantic roles.22 However, as argued in

Hintikka (1987), what is important in the first order like scope relations is not the

syntax of logical forms, but rather the information dependency between interpre-

tations of quantifiers. The information dependency exhibited by different scope

relations does not need to be represented in the scope relations of quantifiers in the

first order fashion.

In first order logic, the concept of scope can be either understood as either

(a) indicating dependency relations between two quantifiers or (b) the binding rela-

tion between variables and quantifiers. It is the (a) meaning of scope in first order

logic that is adopted in relational account of scope ambiguity. Hintikka concludes

that

21One possible interpretation is that the collective reading blocks other possible scope interpreta-
tions. If this is the case, the relational account needs to account for the interaction between the scope
differences on DPs and plural readings.

22As noted in Hintikka (1987: 261), “...Chomsky has always acknowledged that his preferred
logical forms are closely similar to the formulas of a Frege-Russell logic” see e.g., Chomsky (1977:
197), (1980: 165), and (1986: 67).
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(5.27)“Here we can conclude that scope in the sense (A) [a] is entirely a matter of

information dependency.” (Hintikka 1987:263)

He further argued that producing a relational structure between DPs with the aim of

creating quantifier scope relations to account for the ambiguity of multiply quanti-

fied sentences is a misuse of first-order or quantificational logic.23 As indicated by

Hintikka (1987: 263), the first order style semantics is not the only way to interpret

the (a) meaning of scope; and neither should first order logical forms be the target of

semantic interpretation of scope readings.24 The syntactic feature of scopes in logi-

cal forms should not be the essential feature in the target of semantic interpretation

of scope readings.

The Dependent Account25

The dependent account for scope readings has the following theses: (a) the scope

relations of DPs in logical forms are not required to account for scope readings,

(b) scope readings are not modeled by different scopes of quantifiers, and (c) the

interpretation of different scope readings is based in building dependent relations

between objects without exploiting first-order like scope relations of quantifiers.

The idea of a dependent account has a predecessor in the use of Skolem functions

23Hintikka (1987), p. 261.
24Hintikka (1987) uses game-theoretical semantics for his arguments. I am not going to pursue

his approach any further here.
25The dependent account we are now going to provide should be confined to cases of scope

readings concerning only sentences containing multiple DPs, i.e. which do not contain intensional
contexts and negation.

305



to model scope ambiguities. For example, using a Skolem function, we can replace

(5.25a-1) with a second order logical form (5.25a-Skolem).26

• (5.25a-Skolem)∃f∀x(man(x) → (woman(f(x)) ∧ love(x, f(x))))

Instead of putting the existential quantifier inside of the universal quantifier, we use

a Skolem function to model the dependency relation between the variablesx andy

without exploiting the scope relations of quantifiers like (5.25a-1). TheHintikka in-

tuition, i.e. information dependency, is satisfied without a narrow scope existential

quantifiers in (5.25a-Skolem).

Even though Skolemization gets rid of scope, it still has some disadvantages.

First, it exploits second order logic. Second, there is no evidence supporting the

usage of Skolem function in natural language.27 Third, it does not go far enough to

account for the relation between scope readings and plural readings.

Skolemization clearly indicates that information dependency does not re-

quire scope relations between quantifiers. Some people also share a similar intu-

ition with Hintikka. For example, van Benthem expects a logical semantics for

dependency without exploiting scope relations of quantifiers.

26General Skolemization contains two parts: (a) substitution of variables which are bound by
existential quantifiers but are outside of the scope of universal quantifiers with a specific, truth
preserving, constant, e.g. from∃x(x > 1) to c > 3 wherec is a specific constant, and (b) substitution
of variables bounded by existential quantifier and inside of universal quantifiers by a specific Skolem
function bounded by the universal quantifiers, e.g.∀x∀y∃zF (x, y, z) to ∀x∀yF (x, y, f(x, y)). In
second order logic form, we can get rid of the “specificity” condition by quantifying over Skolem
functions, e.g. from∀x∀y∃zF (x, y, z) to ∃f∀x∀yF (x, y, f(x, y)).

27See e.g. Winter (2001) for use of Skolem function in formal modeling of natural languages.
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(5.28)Here then is our general conjecture: all quantifier scope ambiguities arise

from the prima facie syntactic analysis, using different dependencies on avail-

able individuals in the courses of interpretation. No substitution [transforma-

tion] need (must) ever be postulated.

(van Benthem 1983: 12)

I believe that the intuition about information dependency is right. What

we need is to work out a semantics which satisfies the dependency account, and

which at the same time can find its basis in natural languages and account for plural

readings.

Scope Readings in DPL+

DPL+ uses the dependent modes of processing to model scope readings. This ap-

proach unifies the analysis of plural readings and scope readings, and at the same

time satisfies the intuition from the dependency account of scope readings. This is

the first justification for the independence of dependent distributivity.

One advantage of using dependent distributivity to account for scope read-

ings is that it accounts for scope readingsin-situ, which keeps the theory of gram-

mar simple, and satisfies the strong compositionality requirement, which is a gen-

eral difficulty in accounting for scope readings.

In DPL+, the two scope readings of (5.25a), repeated as (5.29a), can be

simply modeled by the dependency mode of processing, as show by (5.25a-1) and

(5.25a-2).
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(5.29)a. Every man loves a woman.

a-1. ∃x;∃y; allx(man(x)); jDep(x, y); ay(woman(y)); jDis(y); love(x, y)

(Wide ScopeEvery)

a-2. ∃x;∃y; jDep(y, x); allx(man(x)); ay(woman(y)); love(x, y)

(Wide ScopeA)

The dependency mode models different scope readings by dependent distributivity

with different dependency relations. For (5.29a), the∀∃ is modeled by (5.29a-1) by

the dependency of variablesy onx, and the∃∀ reading is modeled by (5.29a-2) by

the dependency of variablesx on y. The dependency in (5.29a-2) is calledinverse

dependencybecause the dependency relation is the inverse of the linear order of the

surface sentence form.28

Modeling scope readings by the dependent mode has some obvious advan-

tages. First, it does not require us to assume the default distributivity in determiners

28(5.29a-1) is equivalent to (i), which is the simple distributive reading of (5.29a).

• (i) ∃x; ∃y; allx(man(x)); jDis(x); ay(woman(y)); jDis(y); love(x, y)

The truth conditional equivalence between (5.29a-1) and (i) is just a coincidence. The dependency
and simple distributive reading of (ii) are not truth conditionally identical.

• Every man loves two woman.

Moreover, the simple distributive reading, on which there are two women such that every man loves
at least one of them, does not seem to be available. On the other hand, the simple distributive reading
of (iii), everyone either went to Times Square or Central Park to celebrate in New Year’s Eve, seems
to be more available.

• (iii) On New Year’s Eve, everyone went to two places, Times Square and Central Park, to
celebrate.
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like everyanda. This will allow the availability of collective and cumulative read-

ing for everyanda. Second, it provides a natural account for the unavailability of

scope readings in (5.26b): the collective mode occupies the J position in the syntax.

It has long been noticed that the cumulative reading in examples like (5.30)

is an example of interpretation that isirrelevant to the scope relations between the

two DPs.

(5.30)Four women lifted two pianos.

If we implement the scope relations simply by dependency mode of processing,

none of the readings of (5.30) are relevant to the scope relations of the two DPs in

(5.30). In sum, the dependency account of scope readings unifies the scope readings

and plural readings in ascope freeaccount.29

Preference of Dependency in Determiners

Another justification for the independence of the dependent mode of pro-

cessing comes from the preference of the dependent reading with the three universal

29Though my plural semantics accounts for the different scope readings of DPs without appealing
to scope relations of DPs, so far it does not provide an account for which scope readings are and are
not available. For examples, for the sentence (i),

(i) A hunter believes that every bear is dangerous.

it is difficult to get the reading that for every bear x there is a hunter who believes that x is dangerous.
My semantics does not explain why this reading is in general not available. This is a difficult
question and a tremendous literature is devoted on it. The availability of different scope readings
may be subject to both grammatical, semantic, and pragmatic constraints. I will not be able to give a
concrete theory for it here. But I might say (stipulate) something like: dependency does not go into
propositional attitude. This needs more work to make it clear.
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determinersall, each, andevery. It has been noticed that even though they have the

same truth conditions when they have simple distributive interpretations, as shown

by the example (5.31a), they have different acceptability concerning the collective

interpretation, as shown by the example (5.31b).

(5.31)a. Every/Each/All student(s) is(are) happy.

b. ?Every/?Each/All student(s) gathered at the square.

The pattern in (5.31a,b) persists through the usage of simple distributive marker

individually in (5.32a) and collective markertogether(5.32b).

(5.32)a. Every/Each/All student(s) individually traveled to New York last moth.

b. ?Every/?Each/All hunter(s) together killed a bear.

The standard theory accounts for the difference in (5.32a,b) by formalizingall as a

plural determiner andeveryandeachas distributive determiners.

The three universal determiners also have different preferences for wide

scope readings. Wide scope readings are available for the three universal deter-

miners in (5.33a), but in general people think that the wide scope foreveryand

eachare more salient than the wide scope reading forall.

(5.33)Each/Every/All student(s) solved two problems.

The standard theory does not account for the differences in their preference, but

DPL+ can, because it takes the preference as part of the lexical information for the

three determiners.
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On the other hand, floatingeachcannot be used following the three universal

determiners, as shown in (5.34).

(5.34)*Each/Every/All student(s) each solved two problems.

The standard theory does not account for the unacceptability in (5.34). The un-

acceptability of plural determinerall is especially puzzling becauseeachcan fol-

low after other plural determiners likethree, e.g. three students each solved two

problems.Chapter 6 will discuss more on how the difference in the preference of

dependency affects pronoun acceptability.

Dependency Markers in Natural Languages

Another justification for the independence of the dependent mode of pro-

cessing comes from the dependency markers in the surface sentence form, which I

introduced in chapter 1.30 Chapter 4 argues that syntactically there are a J positions

for plural reading markers in the syntax. To provide a semantics for these depen-

dency markers, the independence of the dependent mode provides an obvious way.

Here, I shall consider only the so-callanti-quantifiersas an example.

Eachin (5.35) is called ananti-quantifier31 because it creates a scope read-

ing which is not available without it, but it does not constitute a syntactic unit with

its ‘distributive’ domainthe boys.

(5.35)The boys bought three sausages each. (Zimmermann 2002)

30See also Wang, McCready & Asher (2003) for some other examples.
31Also called binominaleachin Safir & Stowell (1988).
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To my knowledge, the best compositional semantics for anti-quantifiers in the lit-

erature is in Zimmermann (2002), but the compositional semantics depends on an

ad hoccompositional rule to combine the DP and VP (which includeeachas a

component) in order to receive adequate scope reading.32

Consider the following comparison before I provide a DPL+ account for

anti-quantifiers. If we take theeachin (5.36a) as an anti-quantifier, then maybe I

should calltogetheran (5.36b) theanti-collector.

(5.36)a. The hunters killed a bear each.

b. The hunters killed a bear together.

The moral I take from the comparison of (5.36a) and (5.36b) is that an account for

anti-quantifiersshould be part of a theory of plural readings. I taketogetheras a

adverb occupying a J position (the syntactic form 5.36a-1) and receives the interpre-

tation as a collective transition,eachis also taken as a adverb occupying a J position

(the syntactic form 5.36b-1) and is associated with the dependent transition.

• (5.36a-1) S

DP

The hunters

JVP

VP

killed a bear

J

together

(5.36b-1) S

DP

The hunters

JVP

VP

killed a bear

J

each

32For other accounts of anti-quantifiers, see Choe (1987) (where the termanti-quantifierfirst
appears), Junker (1995), Moltmann (1997), Link (1998), etc.
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Both of the examples (5.36a,b) receive the same interpretation as havingeachand

togetherfollowing the subjectthe hunters, since the functional composition is not

sensitive to whether the J node is on the right hand side or on the left hand side.

5.3.6 A Case Study: Distributivity in St′á′imcets

The data concerning distributivity in the languageSt′á′imcets reported in Matthew-

son (1999) also provides a good case to study the separation of the simple distribu-

tivity and the dependent distributivity. The basic idea in Matthewson (1999) is

that there is no distributive reading generated by applying a distributivity operator

in St′á′imcets transitive sentences (Matthewson 1999: 94). Her argument can be

summarized as follows.

(5.37)a. P1: Distributivity must be induced by the distributivity operator, theD-

operator for short. In transitive sentences, applying D-operator on an

DP must induce either wide scope or inverse scope.

b. P2: According toSt′á′imcets data, both wide scope and inverse scope

are unavailable in transitive sentences. But the co-distributive reading is

available for transitive sentences, as well as other readings like collec-

tive readings.

c. P3: Distributive operatorzi7zeg′ in St′á′imcets, like Englisheach, in-

duces distributivity, i.e. a scope reading, with only polarity indefinites.

d. C1 : The lack of distributive reading cannot be explained by the lack of

D-operator construction.
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e. C2: The lack of distributivity but non-lack of wide scope inSt′á′imcets

non-polarity indefinites should be explained by properties of non-polarity

indefinites.

Matthewson (1999) uses choice functions to obtain the co-distributivity (e.g. Matthew-

son 1999: 111). But DPL+ provides a different story. Especially, the premise

(5.37a) is wrong from the DPL+ perspective. According to DPL+, we can summa-

rize a different explanation as follows.

(5.38)a. The lack of the scope reading in (5.37b) can be explained by the lack of

the dependent reading.

b. The co-distributive reading in (5.37b) can be explained by the simple

distributivity reading.

c. The scope readings in (5.37c) can be accounted for by the dependent

reading.

d. The apparent wide-scope reading in (5.37d) is a consequence of a lack

of dependency, i.e. there is only the simple distributive reading without

the dependency markereach.

The separation of the two types of distributivity can thus provide a simpler account

for theSt′á′imcets data.
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5.3.7 Comparison with other Dynamic Semantics

Previous dynamic semantics on plurals include Kamp & Reyle (1993), van den Berg

(1996), and Krifka (1996), and Nouwen (2003).33 Kamp & Reyle (1993) extends

DRT to handle plural readings. van den Berg (1996), Krifka (1996), and Nouwen

(2003) account for plural readings by extending the DPL semantics.

To understand a dynamic semantics in DPL style, three components are

required.

• The definition of information states

• The definition of semantic interpretation with respect to information states

• The construction of the logical forms for a natural language sentence

I shall introduce the accounts in van den Berg (1996), Krifka (1996), and Nouwen

(2003) based on the above three elements.

To briefly introduce how plural readings are modeled in those theories of

dynamic semantics, I shall begin with considering the interpretation of the co-

predication examples (5.39a,b, and c) and (5.40) in different theories.

(5.39)a. Three students worked tirelessly.

b. Three students mowed the whole meadow.

c. Three students worked tirelessly and mowed the whole meadow.

33Ogata (2002) also provides a dynamic semantics for plurals, I shall not discuss his idea here.
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(5.40)John rattled off every book title on the shelf.34

Different dynamic semantics follow the typology of determiners in the stan-

dard theory and inherits more or less problems from the standard theory. None

of previous dynamic accounts provide an unification of quantificational and plural

readings like DPL+.

In sum, Kamp & Reyle (1993), Krifka (1996), Nouwen (2003) provide a

proper semantics for (5.39a,b,c) but fail to account for (5.40). Moreover, the con-

struction of DRSs for (5.39a,b,c) is non-compositional. van den Berg (1996) has

some difficulty in constructing the proper logical forms to interpret (5.39c) and

(5.40) properly. All previous dynamic semantics for plurals take the cumulative

interpretation to be relational. All previous dynamic semantics also exploit either a

distributive operator or something like a distributive operator to model distributiv-

ity, which leads to the failure to model co-distributivity. These difficulties in pre-

vious dynamic semantics for plurals are not only technical difficulties, but are also

methodological. These dynamic semantics locate plural readings on specific syn-

tactic categories which cannot handle the categorical problem introduced in chapter

4 in general.

Plural Readings in Kamp & Reyle (1993)

34The following are some other examples of a similar type.

•(i) Two students each/together rattled off every/most book title(s) on the shelf in five minutes

•(ii) John held/gathered every/most book(s) he wants to buy.
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To handle with plural readings, Kamp & Reyle (1993) introduce one ex-

tra component into DRT: plural discourse referents.35 Plural discourse referents,

similar to the plural variables in the standard theory, are used to model plural deter-

miners. The collective reading is implemented as predication over plural references

and the distributive reading is implemented as an universal quantification over ele-

ments of plural discourse referents, which is similar to the function of a distributive

operator.

According to Kamp & Reyle (1993), we can build up the DRSs of (5.39a),

(5.39b), and (5.39c) with (5.39a-K&R), (5.39b-K&R), and (5.39c-K&R) respec-

tively.

• (5.39a-K&R)

X

student(X)

x
x ∈ X

every
x

x worked tirelessly

• (5.39b-K&R)

X

student(X)
mowed meadow(X)

|X | = 3

• (5.39c-K&R)

X

student(X)

x
x ∈ X

every
x

x worked tirelessly

mowed meadow(X)

35The techniques of summation and abstraction will be introduced when we discuss the imple-
mentation of plural anaphora in the DRT framework.
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The construction of above DRSs in DRT is non-compositional. Moreover, the de-

terminereveryis interpreted as having a default distributive reading. It will provide

only the interpretation (5.40-K&R) for (5.40).

• (5.40-K&R)

x

John(x)

y
book(y)

every
y

rattle off (x,y)

(5.40-K&R) will provide the distributive reading for (5.40): for each of the books

on the shelf, John rattled off ‘it’. Nonetheless, (5.40) does not have a distributive

reading. The default distributive interpretation limits the DRT’s ability to provide a

proper semantic interpretation for (5.40).

Plural Readings in van den Berg (1996)

van den Berg (1996) makes use of sets of partial assignment functions as

information states and defines plural operations on these information states. Defi-

nition 39 roughly summarizes the dynamic semantics for plural readings in van den

Berg (1996).

Definition 39 Dynamic Semantics in van den Berg (1996)

1. Information States:An information state is a set of partial assignment func-

tions.

(van den Berg 1996: 123)

2. Plural Operators.
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(a) Singularity: G[S(x)]G := |G(x)| = 1, in which G(x) = {g(x)|g ∈
G&g(x) 6= ?}. (van den Beg 1996: 130, 138)

(b) Maximization:Mx(ϕ) := “the maximal x such that ...” (van den Berg

1996: 139)36

(c) Distributivity operatorδ: G[δx(φ)]H := for anyd ∈ G(x), d is true with

respect toφ. (van den Berg 1996: 145)

(d) Pseudo-Distributivity operatorπ: G[πx(φ)]H := for any d ∈ G(x),

∃D, d ∈ D&D ⊆ G(x) that D is true with respect toφ.

(van den Berg 1996: 145)

(e) Collective Operatorγ: G[γx(φ)]H := ∃D, D = G(x) that D is true with

respect toφ. (van den Berg 1996: 148)37

(f) Schema for Quantification:QO(φ, ψ) = Mx(Ox(φ)); My(Oy(ψ));

Q(x, y), in whichO is an plural operator andQ is a generalized quanti-

fier.

(van den Berg 1996: 150)

van den Berg (1996), abstracting away from the details of the formalism,

models the distributive and the collective interpretation of plurals using the dis-

tributive and the collective generalized quantifiers. The formalism he has to in-

terpret the plural termsome studentsdistributively or collectively, but doing both

36van den Berg (1996) defines maximality on determiners.
37van den Berg (1996) usesκ for the collective operator on p. 148, but starts usingγ for it from

p. 152.
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at the same time is impossible. While this formalism can account for (5.39a) and

(5.39b) by (5.39-a-VDB) and (5.39b-VDB) properly, the available logical forms for

(5.39c), (5.39c-VDB-1) and (5.39c-VDB-2), do not account for the mixed reading

of (5.39c) properly.

• (5.39a-VDB)∃δx(students(x), worked tirelessly(x))

• (5.39b-VDB)∃γx(students(x), mowed meadow(x))

• (5.39c-VDB-1)∃δx(students(x), worked tirelessly(x);

mowed meadow(x))

• (5.39c-VDB-2)∃γx(students(x), worked tirelessly(x);

mowed meadow(x))

In (5.39c-VDB-1), the termsome studentsis interpreted distributively, so the pred-

icatemowed the whole meadowcannot get a collective reading. In (5.39c-VDB-2),

the termsome studentsis interpreted collectively, so the predicateworked tirelessly

cannot get a distributive reading. Similar to Kamp & Reyle (1993), van den Berg

provides a default distributive reading forevery, so the formalism does not account

for (5.40).

Plural Readings in Krifka (1996)

Krifka (1996) assigns variables with sets of objects, and assigns every vari-

able with an index to model anaphoric relations. Definition 40 roughly summarizes

the Krifka (1996) dynamic semantics for plural readings.
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Definition 40 Dynamic Semantics in Krifka (1996)

1. AssumeD is a set of discourse entities (represented by natural numbers),U

is the domain of discourse,S is the non-empty sets of the power set ofU , P

is the set of parameterized sum individuals defined as sets of pairs ofS and

G, such thatG is the set of assignment functions fromD to P .

2. An information state is an assignment functiong recursively defined as a

function from discourse entities (represented by natural numbersD) to pa-

rameterized individualsP , which is defined recursively by sets of pairs of

sum individuals and assignment functions.

(a) Basic Clauses:

i. P0 = pow(S × {∅})− {∅}.

ii. G0 = [D → P0], the set of partial functions from D toP0.

(b) Recursive Clauses:

i. Pn = pow(S × ∪{Gi|0 ≤ i < n})− {∅}.

ii. Gn = [D → Pn]. (Krifka 1996: 11-12)

3. g <d h := there is anx in P0 such thath = g + [d → x]38, in which

(a) g + [d → x] = g ∪ [d → x] if g(d) is undefined, and

(b) g + [d → x] = g otherwise. (Krifka 1996:17)

38[d → x] =< d, x >. And < a, ∅ >= a.

321



4. For a lexical itemα, α({u}[g]) iff α({u}) iff {u} ∈ α. two students(x[g])

iff card(x)=2 and∀u ∈ x, student({u}), i.e. DPs have default distributive

interpretation.

(Krifka 1996: 17)

5. Distributive operation:g[d/π]h := h is the same asg except that everyx[f ] ∈
gd is replaced byx[f + i] (i is another assignment function) such that<

g + f, x[f ], g + f + i >∈ π, in which

(a) x[g] =< x, g >, and39

(b) gd = g(d), and

(c) π is a dynamic one place predicate.40

According to definition 40, Krifka (1996) represents (5.39a,b,c) as (5.39a-

K, b-K, c-K) respectively.

• (5.39a-K){< g, h > |∃k(g <1 k ∧ 3(students)(k(1))

∧ k[1/{i, x, i|worked tirelessly(x)}]h)}

e.g.k = h since there is no reset in the predicate worktirelessly, and assume

h = {< 1, {s1, s2, s3} >}, ∀x ∈ {s1, s2, s3}, work tirelessly({u}).

• (5.39b-K){< g, h > |g <1 h∧3(students)(h(1))∧mowed meadow(h(1))}41

39x[g] is always shorthand for a parameterized sum individual. E.g.{< s, {< 1, a >} >,<
s′, {< 1, a′ >} >,< s′′, {< 1, a′′ >} >} = {s[1 → a], s′[1 → a′], s′′[1 → a′′]}(Krifka 1996: 10).

40For concrete examples, see pp. 23-25.
41In Krifka (1996),h(1) = h1.
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e.g. h = {< 1, {s1, s2, s3} >}. 3(students)(h(1)) iff{s1, s2, s3} = 3 and

∀u ∈ h(1), student({u}). mow meadow(h(1)) iff h(1)∈ mow meadow.42

• (5.39c-K){< g, k > |g <1 k ∧ 3(students)(k(1))∧
k[1/{i, x, i|worked tirelessly(x)}]h ∧mowed meadow(h(1))}

In (5.39c-K), there is no reset from any existential quantifier in the predicatework tirelessly,

sok = h.43

It can be easily imagined that determiners likeeachandeveryare imple-

mented as default distributive in the schema like

(5.41)Q(A,B)=Q(D(A),D(B))

The schema (5.41) cannot provide a proper interpretation for the example (5.40).

Plural Readings in Nouwen (2003)

The dynamic semantics in Nouwen (2003) implements the idea in van den

Berg (1996) using the incremental dynamics of van Eijck (2001). The formalism is

complicated and I will not reproduce it here.

Following van den Berg, Nouwen (2003) takes the collective interpretation

to be the default interpretation, but, unlike van den Berg (1996), he applies the

42Distributive predication is defined for predicates in DPs. Collective predication is default for
VP predicates.

43Krifka (1996) can handle the mixed reading of (5.39c) quite well. Krifka (1996) further provides
a cumulative mechanism to handle the cases of collective to distributive transitions and distributive
to collective transitions (Krifka 1996: section 6).
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distributivity operator to predicates rather than on quantifiers. This can handle the

examples (5.39a,b,c) quite well. Nonetheless, similar to other dynamic semantics,

default distributivity is implemented in quantifiers likeeveryandmost. (5.40) can-

not be properly implemented.

5.4 DPL+ and Non-Monotone Increasing Determiners

The non-monotone increasing determiners require special treatment in DPL+ to

avoid two problems: (a) the so-calledvan Benthem problemon the ‘arguments

taking’ in certain determiners and (b) the problem on thedivergence of truth and

witnesson the treatment of output information states. Solving the van Benthem

can handle the non-monotonic determiners. But both problems must be solved to

provide a proper semantics for downward monotonic determiners.

5.4.1 The van Benthem Problem

Consider the standard definition ofmore than twoandexactly twoin generalized

quantifier theory.

(5.42)a. more than two(A, B)=1 iff |A ∩B| ≥ 2.

b. exactly two(A, B)=1 iff |A ∩B| = 2.

In the theory of generalized quantifiers (cf. Barwise & Cooper 1981), determiners

take two arguments for evaluation. This argument taking requirement is required at

the syntax and semantic composition, but this requirement need not persist at the
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level of semantic interpretation. For example, consider the lexical meaning ofmore

than twoin DPL+, (5.43).

(5.43)[more than two]=λP.λQ.more than twox(P (x)); Q(x)

In (5.43), the counting predicate corresponding to the determinermore than two

has arity 1, i.e. it takes scope only over restrictors. Even though the determiner

more than tworequires two arguments for syntax and semantic composition, but it

requires only one argument at the level of semantic interpretation.

Nonetheless, the same idea cannot be applied to non-monotone increasing

determiners. Consider the following simple-minded definition for plurals which

generalizes the singular argument interpretation of determiners similar to DPL+.

(5.44)a. [students]M = ℘([student]M).

b. [three students]M = {x : x ∈ [students]M and|x| = 3}.

c. [at least three students]M = {x : x ∈ [students]M and|x| ≥ 3}.

The examples in (5.44) seem to be fine. Similarly, we may provide the follow-

ing definition for non-monotone increasing determiners:at most threeandexactly

three.

(5.45)a. [exactly three students]M = {x : x ∈ [students]M and|x| = 3 }.

b. [at most three students]M = {x : x ∈ [students]M and|x| ≤ 3 }.
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The definition in (5.45), as van Benthem (1986: 51-53) indicates, will make the

truth of at most three students went to schoolconsistent with the truth ofat least

three students went to school. This is called thevan Benthem problemin the litera-

ture.44

Besides the van Benthem problem, a proper semantics for non-monotone

and downward monotonic determiners likeexactly nandat most nshould also take

care with the fact that they license witnesses in their semantic side effects. For

example, in order to license the plural pronoun in (5.46b), we must output witnesses

from (5.46a).

(5.46)a. At most four/Exactly four/No more than four students went to the crazy

party lat night.

b. They cannot come to school this morning.

Consider definition 41, which is intended to handle the van Benthem prob-

lem and the witnesses licensing for the non-monotonic determinersexactlyn.

Definition 41 Non-Monotone Counting Predicates.

• SF [exactly nti(ϕ)]MS ′F := SF [ϕ]MS ′F , for anygj ∈ S ′, |δ(µ1(f ′gj
(ti)))| =

n, andSF [¬(∃ti; more than nti(ϕ))]MSF .

To avoid the van Benthem problem, the lexical meaning for non-monotone

increasing determiners should adopt the following schema.

44Consider Winter (2001: 197) for a different type of description of the van Benthem problem.
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Definition 42 Non-Monotone Determiners. For any non-monotone increasing

determiner X which is associated with a counting predicate Y, the lexicon inter-

pretation for X is defined as follows.

[X] =λP.λQ.Yx(P (x); Q(x))

Unlike the treatment of monotone increasing determiners in DPL+, non-monotone

increasing determiners will take scope over two arguments. For example, consider

the determinerexactly three.

• exactly three=λP.λQ.exactly threex(P (x); Q(x))

The semantic definition for non-monotone increasing determiners in DPL+

differs from that for the monotone increasing determiners. The counting predicate

must take scope not only over the restrictor but over the nuclear scope as well.

Consider for instance:

(5.47)Exactly five students went to school.

which has a non-monotonic determiner in subject position; we needbothrestrictor

and nuclear scope to fall under the scope of the counting predicate. Here is the

logical form for (5.47):

• (5.47-1)∃x; exactly fivex(student(x); jDis(x); go to school(x)).
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(5.47) says not that there are exactly five students but that there are exactly five

students who went to school. Our definition also works when we have a determiner

like exactly n in the object DP. Consider the sentence “three boys invited exactly

five girls”. The simple left-right distributive reading and the dependent reading are

given below.

• ∃x; ∃y; threex(boy(x)); jDis(x); exactly fivey (girl(y); jDis(x);

invite(x, y)).

• ∃x; ∃y; threex(boy(x)); jDep(x, y); exactly fivey (girl(y); jDis(x);

invite(x, y)).

The second logical form encodes the dependency between each value forx and the

five girls invited by that value forx. Which five girls are invited depends on the

value forx. To get the inverse (right left) scope reading, we need to only reverse

the dependency, as we see in the formula below.

• ∃x; ∃y; jDep(y, x); threex(boy(x)); exactly fivey(girl(y); invite(x, y)).

This formula says that there are exactly five girls such that three boys that

invited them; the dependency formula encodes for each girly, the three boys that

invited her.

5.4.2 The Divergence of Truth and Witnesses

Another possible worry for the semantics of downward monotonic determiners is

the divergence of truth and witness. To show the worry, consider the following
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definition 43 for downward monotonic determiners.

Definition 43 Downward Monotonic Counting Predicates

1. SF [at most nti(ϕ)]MS ′F := SF [ϕ]MS ′F , for anygj ∈ S ′, |δ(µ1(f ′gj
(ti)))| ≤

n, andSF [¬(∃ti; more than nti(ϕ))]MSF .

2. SF [no more than nti(ϕ)]MS ′F := SF [ϕ]MS ′F , for anygj ∈ S ′, |δ(µ1(f ′gj
(ti)))| <

n, andSF [¬(∃ti; at least nti(ϕ))]MSF .

We can avoid the van Benthem problem by taking the definition 42 for the lexical

meaning of downward monotonic determiners. For example, consider (5.48b) as

the logical form of (5.48a).

(5.48)a. No more than four students went to the crazy party.

b. ∃x; no more than fourx(student(x); went party(x))

Nonetheless, if we take (5.48b) as the logical form of (5.48a), it will immediately

lead to the consequence that (5.48a) logically implies that there are some students

went to the crazy party. This is incompatible with the intuition that (5.48a) can be

true in cases where no students went to the crazy party. So an immediate question

arises: should we assume existential closure for downward monotonic determiners?

Consider the existential disclosure (5.48c) of (5.48a).

• (5.48c)no more than fourx(∃x; student(x); went party(x))45

45See definition 35.2 for the interpretation of existential disclosure.
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(5.48c) is no better than (5.48b) since the same problem of logical implication per-

sists.

I shall call the problem indicated above theproblem of the divergence of

truth and witness. The problem originates from the design of DPL+. DPL+ is de-

signed to be a semantics of witnesses: an output information states always address

variables with proper objects with appropriate content. Nonetheless, downward

monotonic determiners can induce truth even though no objects can satisfy the con-

ditions imposed by the tests in the restrictor and/or nuclear scope. Moreover, the

determinerno asserts that no object can satisfy the test set up by the predicate. In

other words,outputting (providing) proper witnesses is not equivalent to being true

for downward entailing determiners.

We may try to follow the idea already implicitly given in DPL semantics

for handling this problem by taking the downward monotonic determiners to be

simple tests. Nonetheless, this will make output of the proper witnesses impossible.

This leads to the inaccessibility of downward monotonic determiners with plural

anaphors.

Another important distinction in downward monotonic determiners is the

difference betweennoand other downward monotonic determiners. The determiner

no more than fouris accessible to plural pronouns. The sentence containing the de-

terminer can be true with no witnesses but the usage of pronouns is not affected.

This shows that the pronoun acceptability is model independent. Nonetheless, the

determinerno never yields an antecedent for any sort of anaphoric pronoun (disre-

garding complement anaphora). So the empty witness does restraint the anaphoric
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acceptability ofno.

The strategy I shall adopt for downward monotonic determiners is to sepa-

rate the witness calculation and truth evaluation.

Definition 44 Downward Monotonic Counting Predicates

• SF [at most nti(ϕ)]MS1
F :=

1. SF [ϕ]MS1
F , if ∀gj ∈ S ′ |δ(µ1(f 1

gj
(ti)))| ≤ n and

SF [¬(∃ti; more than nti(ϕ))]MSF , and

2. SF = S1
F , if ¬∃S2

F thatSF [ϕ]MS2
F andSF [¬(∃ti; ϕ)]MSF .

To account for anaphora, I will take downward monotonic determiners (exceptno)

as having a pragmatic existential presupposition.46 For the definition of other down-

ward monotonic determiners, please see appendix A.

The following is an example to show how downward determiners are imple-

mented in DPL+.

(5.49)a. At most four students were absent.

b. at most fourx(∃x; student(x); jDis(x); be absent(x))

In (5.49), DPL+ does not take existential closure.

One payoff from the definition 44 is the validation of the following infer-

ence.

46Or pragmatic implicature. In general, you won’t say “at most four” if you know there are none.
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(5.50)a. At most four congressman admired Kennedy.6|= There are some con-

gressmen admired Kennedy.

b. At most four congressman admired Kennedy. They are very young.|=
There are some congressmen admired Kennedy.

5.4.3 The Semantics of Negation

A special case for downward monotonic determiners is the determinerno. The

determinerno, as I have shown in chapter 4, raises challenges for the definition of

determiners from the examples like (5.51a,b).

(5.51)a. No students gathered/met at the square last night.

b. *No student gathered/met at the square last night.

To account for the difference in (5.51a,b), I will provide two lexical items

for no: the singularno (nosg), which may be paraphrased asit is not the case that

somesg, and the plural no (nopl), which may be paraphrased asit is not the case that

somepl. Using the two paraphrases, (5.51a,b) can be paraphrased as (5.51a-1,b-1)

respectively. (5.51a-1,b-1) represent the difference in (5.51a,b) and at the same time

represent the ‘internal’ meaning ofno.

• (5.51a-1) It is not the case that some students gathered/met at the square last

night.

• (5.51b-1) *It is not the case that a student gathered/met at the square last

night.
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Definition 45.1 is the standard dynamic negation in DPL, and 45.2 and 45.3

exploit 45.1 in the definition of twonos.

Definition 45 Simple Negation vs. Singular and PluralNO

1. Simple Negation:SF [¬ϕ]MS1
F := SF = S1

F and there is noS2
F that

SF [ϕ]MS2
F .

2. Singular NO:SF [nosg
ti (ϕ)]MS1

F := SF [¬(∃ti; one(ti); ϕ)]MS1
F .

3. Plural NO:SF [nopl
ti (ϕ)]MS1

F :=

SF [¬(∃ti; possibly more than one(ti); ϕ)]MS1
F .

As we shall notice, the downward determinerno which exploits the dynamic nega-

tion is a test. The counting predicatepossiblemore thenone will be defined in

section 5.5. In general, it will not be anaphorically accessible (except in the case of

complement anaphora). The whole story for negation in dynamic semantics is much

more complicated than this. The details are beyond the scope of this dissertation.47

47I shall consider negationnot as a special type of adverb astogether: it may have different
attachment site. It may go outside of sentences, but it may go very deep into the VP. This is enable
us to account for the scope issues and the anaphors in (i), (ii), (iii) without movement.

• (i) John did not read a paper in the assignment. It was too difficult.

• (ii) A student of mine did not read a paper.

• (iii) It is not the case that a student of mind did not read a paper.

The scope reading arising from negation should be different the scope issue arising from quanti-
fiers. The two issues should be separated. The detail of these issues is beyond the discussion in this
dissertation. Please consider Dekker (1993), van den Berg (1996), and Asher & McCready (2004)
for more discussion.
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The singular and plural “no” account for the difference in (5.51a,b) with the

following logical forms.

• (5.51a-DPL+) nopl(possibly more than one(x); student(x); jCol(x);

gather(x))

• (5.51b-DPL+) *nosg(one(x); student(x); jCol(x); gather(x))

A different concern is about the interaction of plural readings andnot. We

may consider the simple negation¬ as a correspondent ofnot in English. Nonethe-

less, the simple negation does not seem to be enough to implement the meaning of

not. Consider the following two examples.

(5.52)a. Not every student went to school.

b. Every student did not go to school.

(5.53)a. The students did not gather at the square.

b. The students did not go to school.

The simple dynamic negation provides a proper semantics for (5.52a) and

(5.53a), but not for (5.52b) and (5.53b). Nonetheless, the failure comes from an

interesting source. In static semantics, scope differences can distinguish between

(5.52a) and (5.52b) as (5.52a-1) and (5.52b-1).

• (5.52a-1)¬∀x(student(x) → school(x))
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• (5.52b-1)∀x(student(x) → ¬school(x))

A static semantics can provide the following as the logical forms of (5.53a) and

(5.53b).

• (5.53a-1)∃!X(∀x(x ∈ X ↔ student(x)) ∧ ¬gather(X))

• (5.53b-1)∃!X(∀x(x ∈ X ↔ student(x)) ∧ ∀x(x ∈ X → ¬school(X)))

The incorporation of universal quantification and scope of negation provides an

account for the difference in (5.53a) and (5.53b).

DPL+ has a different semantics foreveryin order to account for anaphora.

Changing the scope of negation will cause the anaphoric inaccessibility. So the

scope strategy does not yield a satisfactory account of plural readings. To handle

the different behavior of negation in (5.52a,b) and (5.53a,b), we may stipulate a

different negation, thedistributive negation.

Definition 46 Distributive Negation ¬D

• SF [¬Dϕ]MS1
F := SF = S1

F if ¬∃S2
F ⊆ SF such that∃S3

F andS2
F [ϕ]MS3

F .

The semantic difference created by the scope difference in static semantics is now

represented as a difference in two different dynamic negations. The function of

distributive negation is to apply ‘negation’ into every element of the information

state. We can represent the difference between (5.52a) and (5.52b) as follows.

335



• (5.52a-2)∃x; allx(student(x));¬(school(x))

• (5.52b-2)∃x; allx(student(x));¬D(school(x))

In static semantics, the semantics of universal determiners and negation

form a package, while the dynamic semantics offers two different semantics for

the simple negation in English. I do not have a decisive argument in favor of my

own dynamic proposal.Prima facie, ambiguity does not do anything better than

scope moving.

A different route may be available. Some phenomena related to the inter-

action ofnot and floatingall may give us some insight. Consider the following

Chinese examples. There are different ways to deny the sentence (5.54a). One is to

put negationmei-you‘not’ after the floatingdou ‘all’ as (5.54b) and another is to

put negationmei-you‘not’ in front of dou ‘all’ as (5.54c).48 The two positions of

mei-you‘not’ induce different meanings.

(5.54)a. suo-you-de
all

xue-sheng
student

dou
all

ju-ji
gather

zai
at

guang-chang
square

shang
top

‘All students gathered at the square.’

b. suo-you-de
all

xue-sheng
student

dou
all

mei-you
not

ju-ji
gather

zai
at

guang-chang
square

shang
top
‘All students did not gather at the square.’

48See Chapter 8 for more discussion ofdou ‘all’.
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c. suo-you-de
all

xue-sheng
student

mei-you
not

dou
all

ju-ji
gather

zai
at

guang-chang
square

shang
top
‘Not all students gathered at the square.’

The examples in (5.55) show a similar effect of the position of negation with

respect to floating quantifiers.49

(5.55)a. suo-youd-de
all

niu
cow

dou
all

shi
BE

hei-de
black

‘All cows are black.’

b. suo-youd-de
all

niu
cow

dou
all

bu
not

shi
BE

hei-de
black

‘All cows are not black.’

c. suo-youd-de
all

niu
cow

bu
not

dou
all

shi
BE

hei-de
black

‘Not all cows are black.’

A similar phenomenon also appears in English.

(5.56)a. The cows are all not black.

49bu ‘not’ has different distribution from ‘mei-you’ ‘not’, e.g.Zhang-Shan bu/*mei-you kuai le
‘Zhang-Shan is not happy’. It seems that they are sensitive to different predicates in terms of what
they can apply to. In fact, they have different meanings in (i) and (ii). We may considermei-youas
an ‘existential negation’ as we define in (45).

• Zhang-Shan bu sha ren‘Zhang-Shan does not kill a man.’ (generic reading)

• Zhang-Shan mei-you sha ren‘Zhang-Shan does not kill a man.’ (existential reading)

There are other negations in Chinese likefei ‘not’.
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b. The cows are not all black.

A proper explanation for the difference stemming from the position of nega-

tion with respect to the floating quantifier must appeal to the relation between the

negation and the floating quantifier. My proposal is to take the following simplified

semantics ofdou in Chinese, as well asall in English.

Definition 47 The Semantics ofDou

• SF [Dou(ϕ)]MS1
F := SF [ϕ]MS1

F and∀S2
F ⊆ SF , ∃S3

F thatS2
F [ϕ]MS3

F .

With definition 47, we may represent the difference between (5.52a) and

(5.52b) as follows.

• (5.52a-2)∃x; allx(student(x));¬(school(x))

• (5.52b-2)∃x; allx(student(x)); Dou(¬(school(x)))

If one of the students did not go to school, then (5.52a-2) is true. (5.52b-2) will be

true only if every one of the students did not go to school, since the operatordou

requires checking every subset of an input information state.

5.5 DPL+ and Anaphors

In chapter 2, I argue that a proper semantics for accessible variables should satisfy

the semantic adequacy conditions repeated in definition 48.
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Definition 48 The Semantic Adequacy of Accessible Variables.A variable is an

accessible variable with respect to a logical formula iff

1. the binding condition is satisfied, i.e. the outputs from the formula assigned

defined values to the variable, and

2. the semantic number condition is satisfied, i.e. the variable can be character-

ized with a certain semantic number feature, either singular or plural, which

is compatible with the number feature introduced by the logical formula.

Based on the formalism in chapter 2, to satisfy the binding condition in DPL+, the

semantic interpretation of DPL+ will be revised in order to distinguish accessible

variables from inaccessible variables. In order to satisfy the second semantic ade-

quacy condition in DPL+, the model is extended to an intensional model and the

interpretation is extended to an intensional interpretation.

5.5.1 Modeling Accessible Variables

According to the conclusions from chapter 2, the semantic adequacy of accessible

variables should satisfy both the binding condition and the semantic number con-

dition, which produces a need for an epistemic intensional semantics. To satisfy

those requirement, I shall extend DPL+ to an intensional model: I-DPL+.

A model M for the intensional semantics of DPL+ is a triple: M =<

W,D, I > in which W is a set of possible worlds,D is a set of objects, andI

is an interpretation function which assigns interpretations to non-logical symbols
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with respect to possible worlds. A partial assignment function g is defined as fol-

lows: g : V AR → D ∪ {∗}. If g(x) = ∗, g is undefined onx. In the following

definition, the structure assignments SF is defined in the fashion of DPL+ and$W

is the set of the pairs of worlds and structure assignment functions.50 To define the

semantic adequacy in I-DPL+ correctly, I shall define four interpretation functions

on a modelM . Assuming thatϕ is a DPL+ formula,

• [ϕ]Q−DEF+

M ⊆ $W × $W

• [ϕ]Q−DPL+

M ⊆ $W × $W

• [ϕ]I−DEF+

M ⊆ ℘($W )× ℘($W )

• [ϕ]I−DPL+

M ⊆ ℘($W )× ℘($W )

[.]Q−DEF+

M provides a semantics for binding condition on singular world and struc-

tured assignment function pairs,[.]Q−DPL+

M provides semantics for I-DPL+ on the

singular world and structured assignment function pairs,[.]I−DEF+

M provides se-

mantics for both the binding condition and the semantic number condition on the

full intensional semantic level, and[.]I−DPL+

M is the final semantics for intensional

DPL+.

These definitions provide only items relevant for different types of formulas.

The definitions of other formulas can easily follow.

Definition 49 [.]DEF+

M

50See Appendix A for the exact definition.
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1. (w, SF )[P (t1, t2, ..., tn)]Q−DEF+

M (w1, S
1
F ) := w = w1, andS = S1

F , and

∀g ∈ S, g(t1) 6= ∗, ..., g(tn) 6= ∗.

2. (w, SF )[jDis(ti)]
Q−DEF+

M (w1, S
1
F ) := w = w1, and S = S1

F and ∀g ∈
S, g(ti) 6= ∗.

3. (w, SF )[jCol(ti)]
Q−DEF+

M (w1, S
1
F ) := w = w1, and S = S1

F and ∀g ∈
S, g(ti) 6= ∗.

4. (w, SF )[¬ϕ]Q−DEF+

M (w1, S
1
F ) := w = w1, andS = S1

F and∃(w2, S
2
F ) that

(w, SF )[ϕ]Q−DEF+

M (w2, S
2
F ).

5. (w, SF )[ϕ; ψ]Q−DEF+

M (w1, S
1
F ) := ∃(w2, S

2
F ) that

(w, SF )[ϕ]Q−DEF+

M (w2, S
2
F ) and(w2, S

2
F )[ψ]Q−DEF+

M (w1, S
1
F ).

6. (w, SF )[∃x]Q−DEF+

M (w1, S
1
F ) := w = w1 andSF =x S1

F that

(a) ∀g ∈ S, ∃g1 ∈ S1 thatg =x g1 andg1(x) 6= ∗.

(b) ∀g1 ∈ S1, ∃g ∈ S thatg =x g1 andg1(x) 6= ∗.

7. (w, SF )[ati(ϕ)]Q−DEF+

M (w1, S
1
F ) := w = w1 andSF = S1

F and∃(w2, S
2
F )

that

(w, SF )[ϕ]Q−DEF+

M (w2, S
2
F ) and∀g ∈ S2, g(ti) 6= ∗.

8. (w, SF )[singular(ti)]
Q−DEF+

M (w1, S
1
F ) := w = w1 andSF = S1

F if ∀g ∈
S, g(t1) 6= ∗.

9. (w, SF )[plural(ti)]
Q−DEF+

M (w1, S
1
F ) := w = w1 and SF = S1

F if ∀g ∈
S, g(t1) 6= ∗.
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Definition 49 provide a basic semantics for binding conditions. Definition

49.6 is important for downward determiners whose counting predicates may contain

existential quantifiers inside.

Definition 50 [.]Q−DPL+

M

1. (w, SF )[P (t1, t2, ..., tn)]Q−DPL+
M (w1, S

1
F ) := w = w1, andS = S1

F , and

(a) ∃(w2, S
2
F ), (w, SF )[P (t1, ..., tn)]Q−DEF+

M (w2, S
2
F ), and

(b) ∀gj ∈ S, < µ2(fgj
(t1)) , ..., µ2(fgj

(tn)) >∈ I(w,P ).

2. (w, SF )[jDis(ti)]
Q−DPL+
M (w1, S

1
F ) := w = w1, and

(a) ∃(w2, S
2
F ), (w, SF )[jDis(ti)]

Q−DEF+

M (w2, S
2
F ),

(b) S = S1,

(c) for anygj ∈ S1, µ2(f 1
gj

(ti)) = gj(ti), and for anytk 6= ti,

µ2(f 1
gj

(tk)) = µ2(fgj
(tk)),

(d) for anygj ∈ S1, µ1(f 1
gj

(ti)) = S1, and for anytk 6= ti,

µ1(f 1
gj

(tk)) = µ1(fgj
(tk)).

3. (w, SF )[jCol(ti)]
Q−DPL+
M (w1, S

1
F ) := w = w1, and

(a) ∃(w2, S
2
F ), (w, SF )[jCol(ti)]

Q−DEF+

M (w2, S
2
F ),

(b) S = S ′,

(c) for anygj ∈ S ′, µ2(f ′gj
(ti)) = δ(µ1(fgj

(ti))), and for anytk such that

tk 6= ti, µ2(f ′gj
(tk)) = µ2(fgj

(tk)),
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(d) for anygj ∈ S ′ andtk, µ1(f ′gj
(tk)) = µ1(fgj

(tk)).

4. (w, SF )[¬ϕ]Q−DPL+
M (w1, S

1
F ) := w = ww, SF = S2

F , and

(a) ∃(w2, S
2
F ), (w, SF )[¬ϕ]Q−DEF+

M (w2, S
2
F ), and

(b) ¬∃(w2, S
2
F ) that(w, SF )[ϕ]Q−DPL+

M (w2, S
2
F ).

5. (w, SF )[ϕ ∧ ψ]Q−DPL+
M (w1, S

1
F ) :=

(a) ∃(w2, S
2
F ), (w, SF )[ϕ ∧ ψ]Q−DEF+

M (w2, S
2
F ), and

(b) ∃(w2, S
2
F ) that(w, SF )[ϕ]Q−DPL+

M (w2, S
2
F ) and

(w2, S
2
F )[ψ]Q−DPL+

M (w1, S
1
F ).

6. (w, SF )[∃x]Q−DPL+
M (w1, S

1
F ) :=

(a) (w, SF )[∃x]DEF+

M (w1, S
1
F ).

(b) And for anytj andg1 ∈ S1, µ1(f 1
g1

(tj)) = S1 andµ2(f 1
g1

(tj)) = g1(tj).

7. (w, SF )[ati(ϕ)]Q−DPL+
M (w1, S

1
F ) := w = w1 and

(a) ∃(w2, S
2
F ), (w, SF )[ati(ϕ)]Q−DEF+

M (w2, S
2
F ),

(b) (w, SF )[ϕ]Q−DPL+
M (w1, S

1
F ) and for anygj ∈ S1, |δ(µ1(f 1

gj
(ti))| = 1.

8. (w, SF )[singular(ti)]
Q−DPL+

M (w1, S
1
F ) :=

(w, SF )[singular(ti)]
Q−DEF+

M (w1, S
1
F ).

9. (w, SF )[plural(ti)]
Q−DPL+

M (w1, S
1
F ) := (w, SF )[plural(ti)]

Q−DEF+

M (w1, S
1
F ).
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Definition 50 can be understood as a combination of definition 49 and the standard

DPL+ semantics.

Definition 51 [.]I−DEF+
M

1. σ[P (t1, ..., tn)]I−DEF+

M σ1 := σ = σ1, and∀κ ∈ σ, ∃κ1 that

κ[P (t1, ..., tn)]Q−DEF+

M κ1.

2. σ[jDis(ti)]
I−DEF+

M σ1 := σ = σ1, and∀κ ∈ σ, ∃κ1 thatκ[jDis(ti)]
Q−DEF+

M κ1.

3. σ[jCol(ti)]
I−DEF+

M σ1 := σ = σ1,and

(a) ∀κ ∈ σ, ∃κ1 thatκ[jCol(ti)]
Q−DEF+

M κ1, and

(b) ∃κ ∈ σ, ∃κ1 thatκ[more than oneti(ti)]
Q−DPL+

M κ1.

4. σ[¬ϕ]I−DEF+

M σ1 := σ = σ1, and∀κ ∈ σ, ∃κ1 thatκ[¬ϕ]Q−DEF+

M κ1.

5. σ[ϕ; ψ]I−DEF+

M σ1 := ∃σ2 thatσ[ϕ]Q−DEF+

M σ2 andσ2[ψ]Q−DEF+

M σ1.

6. σ[∃x]I−DEF+

M σ1 :=

(a) ∀κ ∈ σ and∃κ1 ∈ σ1 thatκ[∃x]Q−DEF+

M κ1, and

(b) ∀κ ∈ σ1 and∃κ ∈ σ thatκ[∃x]Q−DEF+

M κ1.

7. σ[ati(ϕ)]I−DEF+

M σ1 := σ = σ1 and∀κ ∈ σ, ∃κ1 thatκ[ati(ϕ)]Q−DEF+

M κ1.

8. σ[singular(ti)]
I−DEF+

M σ1 := σ = σ1 if ∀κ ∈ σ, ∃κ1 that

κ[oneti(t1)]
Q−DPL+

M κ1.
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9. σ[plural(ti)]
I−DEF+

M σ1 := σ = σ1 and∀κ ∈ σ, ∃κ1 that

κ[oneti(t1)]
Q−DPL+

M κ1, and∃κ ∈ σ and∃κ1, thatκ[more than oneti(t1)]
Q−DPL+

M κ1.

Definition 51 combines the binding and semantic number conditions. Def-

inition 51.3 defines the plurality constraint on the basis of[.]Q−DPL+

M . Definition

51.2 shows that the simple distributive mode of processing lacks the plurality con-

straint.51 Definition 51.8 and Definition 51.9 accounts for the intensional meaning

of semantic numbers.

Definition 52 [.]I−DPL+

M

1. σ[P (t1, t2, ..., tn)]I−DPL+
M σ1 :=

(a) ∃σ2 thatσ[P (t1, ..., tn)]I−DEF+

M σ1,

(b) ∀κ ∈ σ, ∃κ1 ∈ σ1 thatκ[P (t1, ..., tn)]Q−DPL+

M κ1, and

(c) ∀κ1 ∈ σ1, ∃κ ∈ σ thatκ[P (t1, ..., tn)]Q−DPL+

M κ1.

2. σ[jDis(ti)]
I−DPL+
M σ1 :=

(a) ∃σ2 thatσ[jDis(ti)]
I−DEF+

M σ1,

(b) ∀κ ∈ σ, ∃κ1 ∈ σ1 thatκ[jDis(ti)]
Q−DPL+

M κ1, and

(c) ∀κ1 ∈ σ1, ∃κ ∈ σ thatκ[jDis(ti)]
Q−DPL+

M κ1.

3. σ[jCol(ti)]
I−DPL+
M σ1 :=

51Please see section 5.3 for the elaboration of the plurality constraint.
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(a) ∃σ2 thatσ[jCol(ti)]
I−DEF+

M σ1,

(b) ∀κ ∈ σ, ∃κ1 ∈ σ1 thatκ[jDis(ti)]
Q−DPL+

M κ1,

(c) ∀κ1 ∈ σ1, ∃κ ∈ σ thatκ[jDis(ti)]
Q−DPL+

M κ1, and

(d) ∃κ ∈ σ, ∃κ1 thatκ[more than oneti(ti)]
Q−DPL+

M κ1.

4. σ[¬ϕ]I−DPL+

M σ1 := σ = σ1

(a) ∃σ2 thatσ[¬ϕ]I−DEF+

M σ2, and

(b) ¬∃σ2 thatσ[ϕ]I−DEF+

M σ2.

5. σ[ϕ ∧ ψ]I−DPL+

M σ1 := ∃σ2 thatσ[ϕ]I−DPL+

M σ2 andσ2[ψ]I−DPL+

M σ1.

6. σ[∃x]I−DPL+

M σ1 := σ[∃x]I−DEF+

M σ1.

7. σ[ati(ϕ)]I−DPL+

M σ1 :=

(a) ∃σ2 thatσ[ati(ϕ)]I−DEF+

M σ1,

(b) ∀κ ∈ σ, ∃κ1 ∈ σ1 thatκ[ati(ϕ)]Q−DPL+

M κ1, and

(c) ∀κ1 ∈ σ1, ∃κ ∈ σ thatκ[ati(ϕ)]Q−DPL+

M κ1.

8. σ[singular(ti)]
I−DPL+

M σ1 := σ[singular(ti)]
I−DEF+

M σ1.

9. σ[plural(ti)]
I−DPL+

M σ1 := σ[plural(ti)]
I−DEF+

M σ1.

Definition 52 puts everything together and provides the final product of the

intensional semantics for DPL+.
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Definition 53 Satisfaction and Truth

1. Satisfaction.(w, SF ) |= ϕ iff ∃ < σ, σ1 >∈ [ϕ]I−DPL+

M and(w, SF ) ∈ σ

2. Truth. w |= ϕ iff ∀SF (w, SF ) |= ϕ.

Definition 54 Variable Accessibility

1. A variablev is singularly accessible with respect to a formulaϕ iff ∀M,σ, σ1

that

if σ[ϕ]I−DPL+

M σ1 thenσ1[singular(v)]I−DPL+

M σ1.

2. A variablev is singularly accessible with respect to a formulaϕ iff ∀M,σ, σ1

that

if σ[ϕ]I−DPL+

M σ1 thenσ1[plural(v)]I−DPL+

M σ1.

I shall take pronouns as having type<< e, t >, t > in the logical form

construction, and to be semantically defined as follows.

Definition 55 Anaphoric Pronouns

1. Pronounsg= λP.singular(x); P (x)

2. Pronounph= λP.plural(x); P (x)

Following Asher & Lascarides (2003), any two sentences in discourse must

be related with a discourse relation. The discourse relations likeNarration andEx-

planationare veridical relations which will be interpreted by the following schema

of interpretation.
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Definition 56 The Satisfaction Schema of Veridical Rhetorical Relations

• σ[R(ϕ, ψ)]σ1 iff σ[ϕ; ψ; φR(ϕ,ψ)]σ1, where “;” is the dynamic conjunction and

φR(ϕ,ψ) is the special semantic constraint on the particular discourse relation

R(ϕ, ψ). (Asher & Lascarides 2003: 156)

Here, I shall neglect the specific semantic constraints on the interpretation of dis-

course relations.52

Making use of the definition 52, 55, and 56, we can account for the seman-

tics of plural, as well as singular, anaphora easily. Consider the standard example

(5.57a,b).

(5.57)a. Three students together wrote a paper. They sent it/*them to L&P.

b. Three students each wrote a paper. They sent it/them to L&P.

(Krifka 1996)

The logical forms accounting for the accessibility of the singular pronouns

in (5.57a,b) are (5.57a-1,b-1).

• (5.57a-1)∃x;∃y; threex(student(x)); jCol(x); ay(paper(y)); jDis(x);

wrote(x, y); plural(x); jCol(x); singular(y); jDis(y); sent L&P (x, y)

52Geurts (1999: chapter 4) argues that DPL dynamic semantic is ‘wrong’ because natural lan-
guage conjunction is not dynamic conjunction. This objection cannot be applied to other types of
dynamics semantics like SDRT. In SDRT, natural language conjunction is understood as standing
for different discourse relations (e.g. Txurruka 2003). Natural language conjunctions are ‘more
than’ dynamic conjunction but contain dynamic conjunction as one semantic component, e.g. the
interpretation schema (56).

348



• (5.57b-1)∃x;∃y; threex(student(x)); jDep(x, y); ay(paper(y)); jDis(x);

wrote(x, y); plural(x); jDep(x, y); singular(y); jDis(y); sent L&P (x, y)

By definition 50, both (5.57a-1,b-1) are ‘defined’. There are other possible readings

available for the second sentences in (5.57a,b). I will not list all of them here.

Now, consider the plural pronouns in (5.57a,b), which have the logical forms

(5.57a-2,b-2).

• (5.57a-2) *∃x;∃y; threex(student(x)); jCol(x); ay(paper(y)); jDis(x);

wrote(x, y); plural(x); jCol(x); plural(y); jDis(y); sent L&P (x, y)

• (5.57b-2)∃x;∃y; threex(student(x)); jDep(x, y); ay(paper(y)); jDis(x);

wrote(x, y); jDis(y); plural(x); jDis(x); plural(y); jDis(y); sent L&P (x, y)

(5.57a-2) is undefined because every element in the information state passing the

first sentence contains only one witness. (5.57b-2) is defined but dependent on the

variation resulting from application of the distributive mode to the variable y in the

transition of two sentences. This move destroys the ‘singularity’ dependency from

the first sentence and makes the plural pronouns both available, but the ‘object’ de-

pendency in the first sentence still persists. So the truth condition of (5.57b-1) and

(5.57b-2) are exactly the same. The interchangeability of singular and plural pro-

nouns in (5.57b) without affect the truth conditions indicates that number features

of pronouns not only are sensitive to plural readings, but also are sensitive to modes

of processing.
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The justification of the application of the distributive mode comes from the

information degradation mentioned in chapter 4. The dependency information may

not persist very far in discourse; they quickly degrade to the simple distributive

mode and affect the usage of anaphoric pronouns. And the dependency can also be

easily changed in discourse. Chapter 6 will have a more detailed discussion on this

issue in the context of quantificational subordination.

At the end of this section, some simplified formal elaboration is provide for

examples (5.57b-1) and (5.57b-2) in order to make the formalism more comprehen-

sible.

First, consider (5.57b-1-1), which is a simplified version of (5.57b-1). The

semantic processing of (5.57b-1-1) can be represented as (5.57b-1-2).

• (5.57b-1-1)∃x;∃y; threex(student(x)); jDep(x, y); ay(paper(y)); wrote(x, y);

plural(x); singular(y); send(x, y)

• (5.57b-1-2){(w1, S
1
F )} ∃x−→ {(w2, S

2
F )} ∃y−→ {(w3, S

3
F )} threex(student(x))−→

{(w4, S
4
F )}

jDep(x,y)−→ {(w5, S
5
F )} ay(paper(y))−→ {(w6, S

6
F )} wrote(x,y)−→ {(w7, S

7
F )}

plural(x)−→ {(w8, S
8
F )} singular(y)−→ {(w9, S

9
F )} send(x,y)−→ {(w10, S

10
F )}

Consider a modelM =< W,D, I >. Assume that in the input information

(w, S1
F ), S1 = {g1

1, g
1
2, g

1
3, g

1
4}. Since distributive mode is the default, the following

is true for the input information state. For any variableti,

• µ1(fg1
1
(ti)) = µ1(fg1

2
(ti)) = µ1(fg1

3
(ti)) = {g1

1, g
1
2, g

1
3, g

1
4}
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• µ2(fg1
1
(ti)) = g1

1(ti), µ2(fg1
2
(ti)) = g1

2(ti), µ2(fg1
3
(ti)) = g1

3(ti),

andµ2(fg1
4
(ti)) = g1

4(ti)

The semantic evaluation of (5.57b-1-1) is detailed as follows. For simplic-

ity, the information in the information state not directly affected by interpretation

of the following example is considered unchanged in the process of semantic inter-

pretation.

1. S1
F

∃x−→ S2
F : At the beginning, we do not need to know what every assignment

function inS1 assigns tox. The existential quantifier will reset the assignment

to variable x. And again, we do not need to know what every assignment

function inS2 assigns tox.

(a) w1 = w2,

(b) S2 = {g2
1, g

2
2, g

2
3, g

2
4}, thatg2

1 =x g1
1, g

2
2 =x g1

2, g2
3 =x g1

3, andg2
4 =x g1

4,

and

(c) The simple distributive mode still holds forS2
F onx, i.e.

i. µ1(fg2
1
(x)) = µ1(fg2

2
(x)) = µ1(fg2

3
(x)) = µ1(fg2

4
(x)) =

{g2
1, g

2
2, g

2
3, g

2
4}, and

ii. µ2(fg2
1
(x)) = g2

1(x), µ2(fg2
2
(x)) = g2

2(x), µ2(fg2
3
(x)) = g2

3(x), and

µ2(fg2
4
(x)) = g2

4(x).

2. (w2, S
2
F )

∃y−→ (w3, S
3
F ): This step is similar to step 1.

(a) w2 = w3,
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(b) S3 = {g3
1, g

3
2, g

3
3}, thatg3

1 =y g2
1, g

3
2 =y g2

2, g3
3 =y g2

3, andg3
4 =y g2

4, and

(c) The simple distributive mode still holds forS3
F onx andy.

3. (w3, S
3
F )

threex(student(x))−→ (w4, S
4
F ): For expository purposes, we assume that

I(w3, student) = {s1, s2, s3, s4} andg3
1(x) = s1, g3

2(x) = s2, g3
3(x) = s3,

andg3
4(x) = s3. According to the IDPL+ semantics,student is a predicate

and its function is to test whether information inS2
F satisfies the predicate: we

first check whether every object assigned to the variablex is a student. By as-

sumption, the answer is yes, i.e.µ2(fg3
1
(x)) = g3

1(x) = s1 ∈ student(M,w3),

µ2(fg3
2
(x)) = g3

2(x) = s2 ∈ student(M,w3), µ2(fg3
3
(x)) = g3

3(x) = s3 ∈
student(M,w3), andµ2(fg3

4
(x)) = g3

4(x) = s3 ∈ student(M,w3). Sincethree

is a counting predicate, its function is to test whetherS3
F satisfies the count-

ing condition: we check whether the set of object assigned to the variable

x is a set of three students. By assumption, this is so, i.e.δ(µ1(fg3
1
(x))) =

δ(µ1(fg3
2
(x))) = δ(µ1(fg3

3
(x)))) = δ(µ1(fg3

4
(x)))) = {s1, s2, s3} and

|{s1, s2, s3}| = 3. So:

(a) w3 = w4,

(b) S4 = {g4
1, g

4
2, g

4
3, g

4
4} = S3, and

(c) The simple distributive mode still holds on forS4
F x andy.

4. (w4, S
4
F )

jDep(x,y)−→ (w5, S
5
F )

(a) w4 = w5,
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(b) S5 = {g5
1, g

5
2, g

5
3, g

5
4} = S4, and

(c) The simple distributive mode still holds onS5
F x, but simple distribu-

tive mode forS4
F on y has been switched to dependent mode inS5

F

on y, i.e. (a)µ1(fg5
1
(y)) = {g5

1}, µ1(fg5
2
(y)) = {g5

2}, andµ1(fg5
3
(y)) =

µ1(fg5
4
(y)) = {g5

3, g
5
4}, and (b)µ2(fg5

1
(y)) = g5

1(y), µ2(fg5
2
(y)) = g5

2(y),

µ2(fg5
3
(y)) = g5

3(y), andµ2(fg5
4
(y)) = g5

4(y).

5. (w5, S
5
F )

ay(paper(y))−→ (w6, S
6
F ): Again, for simplicity of exposition, we as-

sume thatg5
1(y) = p1, g5

2(y) = p2, g5
3(y) = p3, and g5

4(y) = p3, and

p1, p2 and p2 ∈ I(w5, paper). According to the IDPL+ semantics,paper

is a predicate and its function is to test whether information inS5
F satis-

fies the predicate: we first check whether every object assigned to the vari-

able y is a paper. By assumption, the answer is yes, i.e.µ2(fg5
1
(y)) =

g5
1(y) = p1 ∈ paper(M,w5), µ2(fg5

2
(y)) = g5

2(y) = p2 ∈ paper(M,w5),

µ2(fg5
3
(y)) = g5

3(x) = p3 ∈ paper(M,w5), andµ2(fg5
4
(y)) = g5

4(y) = p3 ∈
paper(M,w5). Sincea is a counting predicate, its function is to test whether

S5
F satisfies the counting condition: we check whether the set of object as-

signed to the variabley is a set of one student. By assumption, this is so,

i.e. δ(µ1(fg5
1
(y))) = {g5

1(y)} = {p1}, δ(µ1(fg5
2
(y))) = {g5

2(y)} = {p2},
δ(µ1(fg5

3
(y))) = δ(µ1(fg5

4
(y))) = {g5

3(y), g5
4(y)} = {p3}. So:

(a) w6 = w5,

(b) S6 = {g6
1, g

6
2, g

6
3, g

6
4} = S5, and
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(c) The simple distributive mode holds forS6
F onx and the dependent mode

still holds forS6
F ony.

6. (w6, S
6
F )

love(x,y)−→ (w7, S
7
F ): Assume that< s1, p1 >, < s2, p2 >, and<

s3, p3 >∈ I(w6, love). According to the IDPL+ semantics, we check whether

objects assigned tox andy are pairs oflove. Bu assumption, it turns out yes.

So:

(a) w7 = w6,

(b) S7 = {g7
1, g

7
2, g

7
3, g

7
4} = S6, and

(c) The simple distributive mode holds forS7
F onx and the dependent mode

still holds forS7
F ony.

7. (w7, S
7
F )

plural(x)−→ (w8, S
8
F ): Since (w7, S

7
F )[more than onex(x)](w7, S

7
F ),

i.e.

|δ(µ1(fg7
1
(x)))| = |δ(µ1(fg7

2
(x)))| = |δ(µ1(fg7

3
(x)))| = |δ(µ1(fg7

4
(x)))| =

|{s1, s2, s3}| ≥ 1. So:

(a) w8 = w7,

(b) S8 = {g8
1, g

8
2, g

8
3, g

8
4} = S7, and

(c) The simple distributive mode holds forS8
F onx and the dependent mode

still holds forS8
F ony.

8. (w8, S
8
F )

singular(y)−→ (w9, S
9
F ): Since(w8, S

8
F )[oney(y)](w8, S

8
F ),

i.e. |δ(µ1(fg8
1
(y)))| = |{p1}| = |δ(µ1(fg8

2
(y)))| = |{p2}| = |δ(µ1(fg8

3
(y)))| =

|{p3}| = |δ(µ1(fg8
4
(y)))| = |{p3}| = 1. So:
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(a) w9 = w8,

(b) S9 = {g9
1, g

9
2, g

9
3, g

9
4} = S8, and

(c) The simple distributive mode holds forS9
F onx and the dependent mode

still holds forS9
F ony.

9. (w9, S
9
F )

send(x,y)−→ (w10, S
10
F ): Assume that< s1, p1 >, < s2, p2 >, and<

s3, p3 >∈ I(w9, send). According to IDPL+ semantics, we check whether

objects assigned tox andy are pairs ofsend. By assumption, it turns out yes.

So:

(a) w10 = w9,

(b) S10 = {g10
1 , g10

2 , g10
3 , g10

4 } = S9, and

(c) The simple distributive mode holds forS10
F onx and the dependent mode

still holds forS10
F ony.

Second, consider (5.57b-2-1), which is a simplified version of (5.57b-2).

The semantic processing of (5.57b-2-1) can be represented as (5.57b-2-2).

• (5.57b-2-1)∃x;∃y; threex(student(x)); jDep(x, y); ay(paper(y)); wrote(x, y);

jDis(y); plural(x); plural(y); send(x, y)

• (5.57b-2-2){(w1, S
1
F )} ∃x−→ {(w2, S

2
F )} ∃y−→ {(w3, S

3
F )} threex(student(x))−→

{(w4, S
4
F )} jDep(x,y)−→ {(w5, S

5
F )} ay(paper(y))−→ {(w6, S

6
F )} wrote(x,y)−→ {(w7, S

7
F )}

jDis(y)−→ {(w8, S
8
F )} plural(x)−→ {(w9, S

9
F )} plural(y)−→ {(w10, S

10
F )} send(x,y)−→

{(w11, S
11
F )}
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Consider a modelM =< W,D, I >. Assume that in the input information

(w, S1
F ), S1 = {g1

1, g
1
2, g

1
3, g

1
4}. Since distributive mode is the default, the following

is true for the input information state. For any variableti,

• µ1(fg1
1
(ti)) = µ1(fg1

2
(ti)) = µ1(fg1

3
(ti)) = {g1

1, g
1
2, g

1
3, g

1
4}

• µ2(fg1
1
(ti)) = g1

1(ti), µ2(fg1
2
(ti)) = g1

2(ti), µ2(fg1
3
(ti)) = g1

3(ti),

andµ2(fg1
4
(ti)) = g1

4(ti)

The semantic evaluation of (5.57b-2-2) is detailed as follows. For simplic-

ity, the information in the information state not directly affected by interpretation of

the following example is considered unchanged in the process of semantic interpre-

tation. The processing from(w1, S
1
F ) to (w7, S

7
F ) is exactly the same as lat example.

I shall begin from(w7, S
7
F ). The difference between (5.57b-1-1) and (5.57b-2-1) is

marked by♠.

1. ♠ (w7, S
7
F )

jDis(x)−→ (w8, S
8
F ): This operation switches the dependent mode for

S7
F ony back to the distributive mode forS8

F ony, i.e.

(a) w8 = w7,

(b) S8 = {g8
1, g

8
2, g

8
3, g

8
4} = S7, and

(c) The simple distributive mode holds forS8
F on x, and the dependent

mode still holds forS8
F ony, i.e.

i. µ1(fg8
1
(x)) = µ1(fg8

2
(x)) = µ1(fg8

3
(x)) = µ1(fg8

4
(x)) =

{g8
1, g

8
2, g

8
3, g

8
4}, and
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ii. µ2(fg8
1
(x)) = g8

1(x), µ2(fg8
2
(x)) = g8

2(x), µ2(fg8
3
(x)) = g8

3(x), and

µ2(fg8
4
(x)) = g8

4(x).

2. (w8, S
8
F )

plural(x)−→ (w9, S
9
F ): Since (w8, S

8
F )[more than onex(x)](w8, S

8
F ),

i.e.

|δ(µ1(fg8
1
(x)))| = |δ(µ1(fg8

2
(x)))| = |δ(µ1(fg8

3
(x)))| = |δ(µ1(fg8

4
(x)))| =

|{s1, s2, s3}| ≥ 1. So:

(a) w9 = w8,

(b) S9 = {g9
1, g

9
2, g

9
3, g

9
4} = S8, and

(c) The simple distributive mode holds forS8
F onx andy.

3. ♠ (w9, S
9
F )

plural(y)−→ (w10, S
10
F ): Since(w9, S

9
F )[more than oney(y)](w9, S

9
F ),

i.e.

|δ(µ1(fg9
1
(y)))| = |δ(µ1(fg9

2
(y)))| = |δ(µ1(fg9

3
(y)))| = |δ(µ1(fg9

4
(y)))| =

|{p1, p2, p3}| ≥ 1. So:

(a) w10 = w9,

(b) S10 = {g10
1 , g10

2 , g10
3 , g10

4 } = S9, and

(c) The simple distributive mode holds forS10
F onx andy.

4. (w10, S
10
F )

send(x,y)−→ (w11, S
11
F ): Assume that< s1, p1 >, < s2, p2 >, and<

s3, p3 >∈ I(w10, send). According to IDPL+ semantics, we check whether

objects assigned tox andy are pairs ofsend. By assumption, it turns out yes.

So:
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(a) w11 = w10,

(b) S11 = {g11
1 , g11

2 , g11
3 , g11

4 } = S10, and

(c) The simple distributive mode holds forS11
F onx andy.

I hope that these detailed examples have helped to clarify how the formalism

works.

5.5.2 Anaphors and Maximality

One last piece for the formalism of anaphoric pronouns concerns themaximality

effectof plural pronouns. The standard example to argue for the maximality effect

is (5.58) from Evans (1977).

(5.58)a. John bought some donkeys.

b. Harry vaccinated them. (Evans 1977)

The maximality effect tries to catch the intuition that (5.58a,b) is true iff (5.58-1) is

true.

• (5.58-1) John bought some donkeys and Harry vaccinated all of the donkeys

that John bought.

To be more precise, the maximality effect is that the interpretation of anaphors

like anaphoric pronouns always requires the maximal set of witnesses from the

antecedent.
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The maximality effect does not seem to be a simple pragmatic implicature,

since it cannot be easily canceled. For example, if (5.58a,b) is followed byin fact,

Harry did not vaccinate some of them, the discourse sounds contradictory. This

indicates that the maximality effect is not pragmatic but semantic.

A different example for the maximality effect is from (5.60).

(5.59)a. Some/Most/Many/A few students went to the crazy party last night.

b. Some of them were absent today.

In order to make sense ofthemin (5.60b), the maximality effect provides a good

explanation: (5.60b) means that some of ‘all’ the students went to the party were

absent today.

Moreover, the maximality effect can help us to make sense of the following

example.

(5.60)a. Teacher: Some students went to the crazy party last night. They were

absent today.

b. John (student): That is not true. I am here.

In order to make sense of the denial in (5.60b), the disagreement from should be

understood as denying that all students who went to the crazy party last night were

absent today.

One direct consequence from the maximality effect is that it predicts that

(5.61a) and (5.61b) are not equivalent, i.e. imagining that ten students went to the
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party and nine were absent today. The maximality effect provides an account for

the failure of the implication from (5.61b) to (5.61a).

(5.61)a. Some students went to the crazy party and were absent today.

b. Some students went to the crazy party. They were absent today.

(5.61b|= 5.61a, but notvice versa)

The above elaboration can lead us to a simple-minded notion of the maxi-

mality effect.

Definition 57 The Global Maximality. An anaphor can access to a witness setW

of its antecedent, which has witness setsw1, ..., wn, if and only if W is a global

maximal witness set of the antecedent, i.e.∃i that1 ≤ i ≤ n andW = wi, and∀j
that1 ≤ j ≤ n andj 6= i, wj ⊂ W .

It follows from the definition 58 that every antecedent of an anaphor can only has

exactly one (unique) global maximal witness set. In the literature, this notion of

the maximality effect is taken to be a support for the E-type analysis of anaphoric

pronouns (c.f. Elbourne 2001, etc.).

Roberts (2004) tries to argue that the maximality effect is too strong to be a

general semantic or pragmatic constraint by example (5.62), but I do not think she

succeeds.

(5.62)John bought some donkeys. Harry vaccinated them. John has some others

out to pasture in Cornwall, but Harry won’t go all the way over there.
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(Roberts 2004: 515)

Roberts tries to argue that there is no correction or contradiction in (5.62) shows that

the maximality effect is too strong a constraint. Nonetheless, it seems to obvious

that to make sense of the sentence it is required to do some domain restriction

induced by the presupposition ofother like John bought some donkeyswhich are

not out to pasture in Cornwall.53 If this is the right intuition, the maximality effect

is still there.

In fact, the collective and the reciprocal interpretation with the determiner

somecan cause trouble to the simple-minded notion of maximality.

(5.63)a. Some students met in front of the library. They plan to discuss home-

work

b. Some students admire only each other. They do not like anyone else.

Assume that two groups of studentsG1 andG2 each met in front of the library but

only the groupG1 plans to discuss homework. (5.63a) is true under this situation,

even thoughG2 is a bigger group thanG1. The selection of the maximal set is not

required. A similar phenomenon can be observed in (5.63b).54

53John needn’t even have bought the donkeys in Cornwall; he might just as well have inherited
them. Our information doesn’t even support the connection between the two donkey sets. Thanks
for Eric McCready’s comment.

54More examples are as follows.

• (i) Some students met to discuss the logic assignment. They think it is very difficult.

• (ii) Some students met in front of John’s house before they went to school.
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The following examples also show similar phenomena to (5.63a,b), and at

the same give us some information about why the violation of the naive maximality

effect can only be available for the plural determinersome.55

(5.64)a. Some gangsters went (met) to the bar and some other gangsters went

(met) to the bar. They fought them to death.

b. Some bishops met some other bishops in front the church. They blessed

them.

c. Some gangs gathered at the square. They prepared weapons to fight

some other gangs who also gathered at the square.

The anaphorotherin examples (5.64a,b,c) shows obvious violation of the maximal-

ity effect. It is interesting that if we replacesomeby other determiners, e.g.most,

the sentences does not make sense with the appearanceother. The reason is simple:

there cannot be two different groups of ‘most’ students met.

The examples in (5.63) and (5.64) tell us that the naive notion of the maxi-

mality effect does not work. An alternative notion of the maximality effect adds in

what I shall call theproper subset constraint: a set of witnesses is a maximal set of

witnesses iff the set is not a proper subset of another set of witnesses. The idea of

the proper set constraint is implemented in definition 58.

• (iii) Some critics admires only each other. They hate other critics. (Geach-Kaplan Sentence)

The collective reading of the first sentence in (i) does not really has a maximal output: there are
some possibly different outputs.

55(5.64a,b,c) are inspired by Cartwright (2000).
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Definition 58 The Local Maximality. An anaphor can access to a witness setW

of its antecedent, which has witness setsw1, ..., wn, if and only if W is a local

maximal witness set of the antecedent, i.e.∃i that1 ≤ i ≤ n andW = wi, and¬∃j
that1 ≤ j ≤ n andW ⊂ wj.

The proper subset constraint will account for the difference between the maximality

effect in examples (5.58) and (5.63a,b) by appealing to the difference between the

distributive reading and the collective reading. (5.58a) has a distributive reading so

there is only a unique maximal set of witnesses. Nonetheless, the collective reading

for the first sentence in (5.63a) will generate different sets of witnesses which may

be completely or partially disjoint. The proper subset constraint will force those

witness sets to be maximal sets.56

There is also another problem concerning the implementation of the max-

imality effect, and then we do not need the previous salience account. Consider

56The proper subset constraint may not be enough to model the phenomenon of the maximality
effect completely. Consider the following example.

• (i) Some students were in the library. They discussed homework.

Consider the following scenario. There were six students,s1, s2, s3, s4, s5, ands6, in the library.s1,
s2, ands3 were on the third floor of the library and discussed homework.s4, s5, ands6 were on the
fourth floor of the library but stole some computers. When someone says (i), does he say something
true or false? The intuition is that what he says is true. However, sincebeing in the libraryis a
distributive predicate, the maximal set of the first sentence in (i) should be the set of the six students.
Thus, (i) is predicted to be false by the local maximality.

A possible solution to the challenge is to import the idea ofsalient maximal set: the pronounthey
access to the salient maximal set{s1, s2, s3}. The salient maximal set may be identified by some
contextual properties or the speaker’s intentions.

We can also consider the challenge as a simple variation of Roberts style challenge. In the scenario
the first sentence of (i) is accommondated by extra-information to beSome students were on the third
floor of the library. This can also account for the truth of discourse (i).
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(5.65). The difficulty is to distinguishing whether the effect originates from the

antecedent in sentence (5.65a) or the anaphor in (5.65b).

(5.65)a. Some men walked into the park.

b. They whistled.

The difference is the following. If the maximality effect originates from (5.65a),

then we should implement the determiner in such a way to single out the maximal

set of satisfiers of the sentence. In terms of dynamic semantics, a dynamic semantic

implementation of this proposal will provide the following semantics for (5.65a):

the output state of (5.65a) must contain the maximal set of witnesses (e.g. van den

Berg 1996 and Nouwen 2003). Nonetheless, this part of semantic implementation

has no truth conditional significance in the interpretation of (5.65a) alone. On the

other hand, if the maximality originates from (5.65b), we need to implement the

anaphor so that it picks up the maximal set of witnesses of the sentence (5.65a). In

terms of dynamic semantics, an anaphor should pick up an maximal set of witnesses

from previous discourse. How do we decide which way to go? Or are none of the

proposals correct?

There is no definite answer in the literature so far. The dynamics seman-

tics for plurals in Kamp&Reyle (1993), van den Berg (1996), Krifka (1996), and

Nouwen (1996) uniformly implement the effect maximality on determiners. Nonethe-

less, we know that the maximality effect is only required in the presence of anaphors.

It potentially indicates the possibility that the maximality effect comes from the

definiteness of anaphors. It seems to be intuitively ‘inappropriate’ to implement
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the maximality effect on determiners. In fact, the proper subset constraint on the

maximality effect tells us that it is wrong to implement the maximality effect on the

determiners: it will require putting the proper subset constraint only on the deter-

minersome, which isad hoc.

On the other hand, the E-type analysis in the literature takes the naive notion

of the maximality effect to be an effect from anaphors and argues against the dy-

namic account of anaphors. Nonetheless, the proper subset constraint is an obvious

challenge to the E-type analysis implementation of anaphors.

So far, DPL+ has not provided any mechanism to account for the maximal-

ity effect. For the implementation of determiners, DPL+ does not output only the

maximal set of witnesses. On the other hand, the implementation of anaphors con-

siders only the binding condition and semantic number constraint. In other words,

anaphors are simplywitness receivers.

I agree that the maximality comes from anaphoric effects, but it does not

need to come from the anaphors themselves. To account for the maximality effect,

I will not change the semantics of determiners or anaphors. Instead, I shall account

for the maximality effect as a discourse effect based on the maximality transition in

discourse. I will change the satisfaction schema of veridical relations in definition

56 by definition 59.

Definition 59 The Revised Satisfaction Schema of Veridical Relations.

• σ[R(ϕ, ψ)]σ1 iff σ[ϕ;M ψ;M φR(ϕ,ψ)]σ1, where “;M ” is the maximality con-

junction implemented with the proper subset constraint andφR(ϕ,ψ) is the
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special semantic constraint on the particular discourse relationR(ϕ, ψ).

Intra-sententially, we still use dynamic conjunction. The maximality con-

junction applies at discourse level. Definition 60 provides a precise semantics for

maximality conjunction.

Definition 60 Maximality Conjunction.

1. (w, SF )[ϕ;M ψ]Q−DEF+

M (w1, S
1
F ) := (w, SF )[ϕ; ψ]Q−DEF+

M (w1, S
1
F )

2. (w, SF )[ϕ;M ψ]Q−DPL+

M (w1, S
1
F ) := w = w1 and

(a) ∃(w2, S
2
F ), (w, SF )[ϕ;M ψ]Q−DEF+

M (w2, S
2
F ),

(b) ∃(w2, S
2
F ) that(w, SF )[ϕ]Q−DPL+

M (w2, S
2
F ) and

(w2, S
2
F )[ψ]Q−DPL+

M (w1, S
1
F ), and(w2, S

2
F ) is maximal with respect to

(w, SF ) andϕ, and

(c) (w2, S
2
F ) is maximal with respect to(w, SF ) andϕ, i.e. for any variable

ν, ¬∃(w3, S
3
F ) that(w, SF )[ϕ; ν]Q−DPL+

M (w3, S
3
F ), and

i. |{g(ti)|g ∈ S3}| > |{g(ti)|g ∈ S2}|, and

ii. |{g(ti)|g ∈ S3}| ⊃ |{g(ti)|g ∈ S2}|.

3. σ[ϕ;M ψ]I−DEF+

M σ1 := ∃σ2 thatσ[ϕ]I−DEF+

M σ2 andσ2[ψ]I−DEF+

M σ1.

4. σ[ϕ;M ψ]I−DPL+

M σ1 :=

(a) ∃σ2 thatσ[ϕ]I−DPL+

M σ2 andσ2[ψ]I−DPL+

M σ1,

366



(b) ∀κ ∈ σ, ∃κ1 ∈ σ1 such thatκ[ϕ;M ψ]Q−DPL+

M κ1, and

(c) ∀κ1 ∈ σ1, ∃κ ∈ σ such thatκ[ϕ;M ψ]Q−DPL+

M κ1.

The maximality conjunction indicates that maximality does not ‘belong’ to deter-

miners, nor does it ‘belong’ to anaphors. Rather, it belongs somewhere between

anaphors and their antecedents. One justification for locating the maximality effect

in discourse relations is that the maximality effect does not show up with intra-

sentential anaphora. For example, there is no way to make sense of the maximality

effect in (5.66). The pronoun in (5.66) is just a witness receiver.

(5.66)Most lawyers hired a secretary they like. (Krifka 1996)

The clause 2.c.ii in definition 60 is the proper subset constraint, which avoids the

improper maximality condition for collective reading from previous discourse.

5.5.3 Semantics for Anaphoric Definite Descriptions

Both singular and plural definite descriptions, like pronouns, can be used anaphor-

ically. Consider the definite descriptions in (5.67b) and (5.68b).

(5.67)a. A man1 walked into the park.

b. The man1 whistled.

(5.68)a. Three students1 mowed the whole meadow.

b. The students1 worked tirelessly.
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The definite descriptions in (5.67b) and (5.68b) are used anaphorically in the sense

that they refer back to the objects introduced or established in (5.67a) and (5.68a),

respectively. Nonetheless, unlike anaphoric pronouns, in cases when definite de-

scriptions are used anaphorically, they still make available a Russellean quantifi-

cational interpretation and a non-anaphoric interpretation. For the examples in

(5.69a,b) from Levinson (2000), while it is possible to get an anaphoric interpre-

tation for the definite description in (5.69b), the non-anaphoric interpretation is

(mildly) preferred.

(5.69)a. John came in. He sat down. (preferred co-reference)

b. John came in. The man sat down. (preferred disjoint reference?)

In this section, I shall consider only the cases of definite descriptions anaphorically

used.57

Similarly to anaphoric pronouns, anaphoric definite descriptions (Anaphoric

DDs) also require us to address the issues of variable binding and pronominal num-

ber interpretation. Moreover, we should also consider the semantic contribution of

the descriptive element in anaphoric DDs, which does not exist in anaphoric pro-

nouns. In the coming discussion, I shall consider the following issues concerning

anaphoric DDs.

57For an updated review of the semantics for definite descriptions, see Roberts (2003). Recent
literature on definite descriptions is in Reimer & Bezuidenhout (2004).
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• What is the difference between anaphoric DDs and anaphoric pronouns?

Does the descriptive content element in DDs make them different from anaphoric

pronouns?

• What is a semantic analysis minimally required to do to model both singular

and plural anaphoric DDs?

The Difference between Anaphoric DDs and Anaphoric Pronouns

In many cases, anaphoric definite descriptions and anaphoric pronouns do

not show any semantic differences in interpretation. For example, (5.70b) is inter-

preted the same way regardless of whether one uses anaphoric pronouns or anaphoric

definite descriptions to refer to the antecedenta young man.

(5.70)a. A young manwalked into the park.

b. He/The man/The young manwhistled.

According to dynamic semantics, while the pronounhe acquires its content via

variable binding, the anaphoric definite descriptions must do something more in

order to make the difference in descriptive content inthe manandthe young man

disappear.

Nonetheless, the descriptive content in anaphoric definite descriptions does

make a difference. We consider several types of phenomena here. The phenomena

I shall consider concern (a) whether an occurrence of an anaphoric pronoun can be
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replaced by an occurrence of an anaphoric DD, and (b) whether an occurrence of

an anaphoric DD can be replaced by an occurrence of an anaphoric pronoun.

Consider the phenomena ofinformation correctionin (5.71). (5.71a) is con-

sistent but (5.71b) is inconsistent. This shows that the definite description para-

phrase introduces more information content than the anaphors.

(5.71)a. A: A mosquito is buzzing about our room.

B: It’s not a mosquito. It’s just a gnat. (Sainsbury 2002)

b. A: A mosquito is buzzing about our room.

B: The mosquito is not a mosquito. The mosquito is just a gnat.

And since anaphoric DDs do not have quantificational power, naturally the

de dictoreading, which requires attitude context to scope over other quantification

expressions, is impossible in (5.72b).

(5.72)a. A young man walked into the park.

b. John believed/knew that the man wanted to steal something.

The relevance of descriptive content to thede rereading becomes obvious in con-

sidering the difference between (5.73a) and (5.73b).

(5.73)a. A masked young man walked into the park. John knows that the young

man wanted to steal. But John does not know that he is young.

(Contradictory reading is available)
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b. A masked young man walked into the park. John knows that he wanted

to steal. But John does not know that he is young.

(Contradictory reading is unavailable)

Anaphoric pronouns and anaphoric DDs are also different in their ability to

pick up proper antecedents. For example, consider the difference between (5.74a)

and (5.74b).

(5.74)a. If a cardinal meets another cardinal, he blesses him.

b. If a cardinal meets another cardinal, the cardinal blesses the cardinal/the

other cardinal.

The accusative case byhim in (5.74a) makes (5.74a) different from (5.74b) in which

the accusative case is not present since definite descriptions in English do not have

accusative case.58

In some situations, anaphoric DDs are more powerful in their ability to pick

up the proper antecedents.

(5.75)a. John and Bob are brothers. The former is tall but the latter is short.

b. John and Bob are brothers. ?He is tall and ?he is short.

58The accusative case information is available in the definite descriptions of other languages like
German. This case suggests that we should put the ‘case’ information into the semantic adequacy
condition of accessible variables. But I am not going to deal with this in this dissertation.
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Including Plural Anaphoric Definition Descriptions

As with plural pronouns, an account for anaphoric plural definite descrip-

tions also needs to analyze the cases of singularized plurality (e.g. 5.76), pluralized

singularity (e.g. 5.77), and number disagreement (e.g. 5.76, 5.77, 5.78).

(5.76)a. Every man walks into the park. *He/*The man whistles.

(Groenendijk & Stokhof 1991)

b. Every man walks into the park. They/The men whistle.

(5.77)a. Three students1 wrote a paper2.

b. They1 send them2/the papers to a journal. (Krifka 1996)

(5.78)a. John photographed every car.

b. I advertised them/the cars/∗it/*the car on a newspaper.

(5.79)a. Three students1 (each) wrotea paper2.

b. They2 sentit2/the paper to L&P. (Krifka 1996)

Theories of Anaphoric Definite Descriptions

To evaluate a theory of anaphoric DDs, we can focus on two points (a)

whether it accounts for the semantics of anaphoric DDs properly, and (b) whether

the difference between anaphoric DDs and anaphoric pronouns shows up in the

semantics. As we argued above, in order to make the difference between anaphoric
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DDs and anaphoric pronouns clear, the content ‘checking’ of anaphoric DDs should

be taken into consideration.

The approach I shall adopt here is similar to but different from the ap-

proaches adopted in Kamp (1981), Heim (1982), van der Sandt (1992), Asher&

Lascarides (1998), and Geurts (1999).59 Kamp (1981) and Heim (1982) take anaphoric

DDs to be variables in logical form. The descriptive content of anaphoric DDs is

‘dumped’. In my account, I shall keep the descriptive content of anaphoric DDs in

order to account for the difference between anaphoric DDs and anaphoric pronouns.

On the other hand, I shall take anaphoric DDs as a special case of the binding theory

of presupposition in van der Sandt (1992), Asher& Lascarides (1998), and Geurts

(1999). A DD is an anaphoric DD because it can be bound by some antecedent.

(5.80)“... if an utterance contains a presupposition-inducing element, the hearer

will initially attempt to bind the presupposition to a suitable antecedent, just

as he would bind an ordinary anaphor. If the presupposition cannot be bound,

it will be accommodated, ...” (Geurts 1999: 2)

Nonetheless, I will deviate from the standard binding theory of presupposition: I

will not dump the descriptive content (cf. the merging mechanism in Geurts 1999).

And I shall implement the binding condition using the partial assignment imple-

mentation in I-DPL+. Moreover, I shall implement the pronominal number features

of anaphoric DDs in the intensional framework of I-DPL+.

59See Chierchia (1995) for a different approach.
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Anaphoric DDs have the following lexical meaning for the logical form

construction.

Definition 61 Anaphoric Definite Articles

1. theA
sg=λP.λQ.singular(t1); P [ti]; Q[ti]

2. theA
pl=λP.λQ.plural(t1); P [ti]; Q[ti]

The semantic interpretation of anaphoric DDs follows directly from I-DPL+.60 Def-

inition 61 provides a natural account for both singular and plural anaphoric DDs in

examples (5.76) to (5.79).

I keep the description content in the implementation of anaphoric DDs, so

the descriptive content of anaphoric DDs is significant. For example, from defi-

nition 61 it follows that we have the contradictory reading of (5.71). For thede

re interpretation of (5.73), the descriptive content reflects the difference between

(5.73a) and (5.73b).

For the last case, consider the examples in (5.81). The interesting part is

that the plural pronoun in unacceptable in (5.81a) but the plural DD is acceptable

in (5.81b).

60This definition can avoid the ‘exactly one’ presupposition for definite descriptions by keeping
the interpretation close to grammatical forms and intuitions. For example,

(i) Three students each wrote a paper.

(ii) They sent the papr/the papers to L&P.
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(5.81)a. Every farmer who owns a donkey beats it/*them.

b. Every farmer who owns a donkey beats the donkey/the donkeys he

owns.

My explanation is the following. The plural pronoun its unacceptable because

it pronominal number cannot be satisfied. The plural DD in (5.81b) is not an

anaphoric DD. The sentence does not provide an antecedent for it to bind. The

acceptability of the plural DD comes from the accommodation of the presupposi-

tion in the plural DD.61

5.5.4 Presupposition, Uniqueness, and Maximality

Some theoretical terminology about anaphoric pronouns and anaphoric DDs are

entangled together: presupposition, uniqueness, and maximality. This is a section

to make the proper clarification of those terms from what I have done so far.

To begin with, consider presupposition. Following the work from van der

Sandt (1992)62, I take all definite descriptions as presuppositional and anaphoric

DDs as a special case of bound presuppositions. Of course a proper semantics-

pragmatics of definite descriptions should provide an account for the complex mech-

anism of the binding condition and the accommodation of presuppositions. For a

presupposition to be bound, it must find an antecedent in discourse.63 Accommo-

61The formalism to account for donkey sentences is in chapter 6.
62See also the subsequent work in Asher & Lascarides (1998) and Geurts (1999).
63The antecedent may be linguistic or non-linguistic. If the discourse is confined to linguistic

objects, in terms of Roberts (2003) and (2004), then it is a strong familiarity condition, otherwise
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dation is required in the case that no antecedent is available the DDs.64

The second issue is about the uniqueness in singular DDs. Roberts (2003)

and (2004) proposes so calledinformational uniqueness, instead of semantic unique-

ness for DDs. The information uniqueness is weak familiarity plus uniqueness

relative to previous discourse. The difference betweensemantic uniquenessand

informational uniquenessis the different betweenabsolute uniquenessand rela-

tive uniqueness: semantic uniqueness is uniqueness with respect to the model of

discourse, interpretation asexactly one, but relative uniqueness is interpreted with

respect to the discourse context: DDs are interpreted asexactly onein certain con-

texts. In terms of DPL+, we can provide a more precise account for relative unique-

ness: relative uniqueness is thesingularity of pronominal number. In terms of the

DPL+ semantics, the uniqueness requirement corresponds to variable binding and

the satisfaction of singularity requirement. One is a requirement for binding and the

other is the requirement for semantic evaluation. I doubt whether weak familiarity

is required in the notion of uniqueness.

Another issue is about the maximality effect. In the case of plural DDs, the

thesis of uniqueness no longer holds. Nonetheless, another related phenomenon,

the maximality effect, comes into the picture in the literature. As suggested by

Roberts (2003):

the weak familiarity condition. The weak familiarity condition incorporate both the referential and
attribute use of definite descriptions.

64Consider Asher & Lascarides (1998) for how pragmatic information affects accommodation.
The standard case for the accommodation of anaphoric pronouns is complement anaphora.
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(5.82)a. “In an extension of this treatment of singulars, plural definites are also

unique, in the sense that an instantiation must be the maximal set satis-

fying the description, or, in Link’s (1983) terms, the supremum of the

denotation of the possibly complex remainder of the NP, the CN (Com-

mon Noun phrase, including the head nouns and any complements or

modifiers).” (Roberts 2003: 289)

b. “First, note that in plurals [plural pronouns], uniqueness amounts to

maximality, that is to claim that, say, the NP’s denotation is maximal

in containing all the individuals of the relevant sort. ”

(Roberts 2004: 515)

To be honest, I still do not see how maximality is in any sense related to unique-

ness.65 If the relative uniqueness of singular DDs can be understood as the singu-

larity of the pronominal number feature, the correspondence of plural DDs should

be the plurality of the pronominal number feature. Moreover, as I have argued in

section 5.5.2, the maximality effect should be understood via the proper subset con-

straint. It is even unclear to me how the maximality effect under the proper subset

constraint is related to the ‘uniqueness’ of DDs.

Dynamic semantics provides a different way to understand the uniqueness

effect. The maximality effectwithout the proper set constraint guarantees that the

65It is interesting to compare that while Roberts (2003) and (2004) tries to unify the singular and
plural DDs using uniqueness to include maximality, Sharvy (1980) tries to include uniqueness by
maximality. It seems to be obvious why Roberts (2003) chooses a different route: there is no easy
way to incorporate informational uniqueness into maximality.
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antecedent hasexactly one witness set. The witness set may have cardinality one or

more than one.

The distinction between binding condition and semantic number feature sat-

isfaction provides a nice unification of the account for both DDs and anaphoric DDs

and anaphoric pronouns and anaphoric DDs. Consider the singular cases. Both

anaphoric and non-anaphoric DDs need to be bound. Similarity, this is a require-

ment for the anaphoric pronouns.66 Second, the information uniqueness is shared

by DD, anaphoric DD, and anaphoric pronoun in the sense of singularity.67 This dif-

ference between anaphoric DDs and anaphoric pronouns can be properly explained

by the descriptive content carried by anaphoric DDs.

66Roberts (2003) and (2004) uses maximal salience, in the sense of salient antecedents rather than
salient objects, instead of weak familiarity for anaphoric pronouns. The argument is based on the
following data (Roberts 2004: 517):

• (i) A woman entered from stage left. Another woman entered from stage right. *The
woman/The FIRST woman/The SECOND woman was carrying a basket of flowers.

• (ii) A woman entered from stage left. Another woman entered from stage right. She was
carrying a basket of flowers, while *the woman/the FIRST woman/*the SECOND woman
led a goat. (Roberts 2003: 324)

The question is the data. I am not sure whether the phrase with * is in fact infelicitous. For more
detailed accounts of the salient antecedents, see centering theory (e.g. Hardt 2004) and SDRT (e.g.
Asher & Lascarides 2003).

67Roberts (2003) and (2004) takes the uniqueness of anaphoric pronouns as a derivative concept
of salience (Roberts 2003: 330-331), but takes singular anaphoric pronouns to lack uniqueness
in (Roberts 2004: 515). This approach may be in danger of confusing two concepts of salience:
salience as the object choosing and salience as antecedent choosing. Of course the salience play
some roles on antecedent choosing, because the anaphoric pronouns do not carry descriptive content.
But I do not see why it plays a role in object choosing. See the next section for a discussion of
salience.
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5.5.5 Other Dynamic Accounts for Plural Anaphors

To introduce other dynamic accounts for plural anaphors, I shall continue to focus

on the DRT style implementations in Kamp & Reyle (1993), and the DPL style

implementations in van den Berg (1996), Krifka (1996) and Nouwen (2003). There

are three topics to review dynamic accounts for plural anaphors: (a) the implemen-

tation of binding conditions, (b) the implementation of pronominal numbers, and

(c) the implementation of maximality. I will abstract away from most technical

details of the different dynamic accounts.

Plural Anaphors in DRT: Kamp & Reyle (1993)

Two techniques should be introduced before introducing the implementation

of binding condition for plural anaphors in Kamp & Reyle (1993): summation,⊕,

in (5.83b), and abstraction,Σ, in (5.84b).

(5.83)a. John took Mary to Acapulco. They had a lousy time. (Kamp & Reyle

1993: 307)

b.

u, v, y, Z, U

John(u)
Mary(v)

Acapulco(y)
(u)took(y)to(v)

Z = u ⊕ v
U = Z

(U )has a lousy time

(Kamp & Reyle 1993: 308)

(5.84)a. Susan has found every book which Bill needs. They are on his desk.

(Kamp & Reyle 1993: 309)
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b.

x, z, Y, U, w, t
Susan(x)
Bill(z)

y
book(y)

(z) needs (y)
⇒ (x) has found (y)

Y = Σy

y
book (y)

(z) needs (y)
(x) has found (y)

U = Y
t = z

t′s desk(w)
(U)are on(w)

(Kamp & Reyle 1993: 310)

It is not difficult to see that DRT abstraction automatically provides us the

maximality effect, but does not satisfy the proper subset constraint.

DRT implements pronominal numbers with a purely syntactic notion. Chap-

ter 2 already argues that pronominal numbers cannot be simply accounted by syn-

tactic notions.

The DRT style implementations simply translate anaphoric definite descrip-

tions as discourse referents. This will not provide us enough resolution for the

difference between anaphoric pronouns and anaphoric definite descriptions.

Plural Anaphors in DPL Style Implementations

I shall simply summarize different DPL style implementations as follows.

van den Berg (1996) and Krifka (1996) implement the binding condition by par-
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tial assignment functions, which is in some degree similar to what I do for DPL+.

Nouwen (2003) implements the accessibility condition by incremental dynamics.

As argued in chapter 2, all the three approaches fail to provide a correct seman-

tics for pronominal numbers. The difficulty in their approaches is that they take

pronominal numbers to be purely truth conditional. And the three approaches im-

plement the maximality effect on determiners, which is unsatisfactory.

5.5.6 E-type Analysis Reconsidered

The section considers the challenges to the E-type analysis from data containing

both singular and plural anaphors including anaphoric pronouns and anaphoric def-

inite descriptions. Before I go on to show the challenges, I shall first consider some

theoretical questions that set up the framework of the discussion in this section.

(5.85)a. Are there any E-type pronouns, i.e. pronouns which are used as neither

referential pronouns nor c-commanded bound variables?

b. Can every E-type pronoun be paraphrased by

1.some definition description (DD), or

2.some semantic or pragmatic elements which are more or less re-

lated to definite descriptions?

c. How should the DD paraphrases of E-type pronouns be interpreted?

1.Are DD paraphrased of E-type pronouns anaphoric DDs?

2.Can the semantic interpretation mentioned in (5.85b-1) be used to

account for anaphoric DDs?
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3.Can the difference between E-type pronouns and anaphoric DDs

show up in the semantics for 1 and 2?

d. Can every E-type pronoun be interpreted as a semantically bound vari-

able?

According to Evans (1977) and (1980), the answer to (5.85a) is “yes”. The theories

which answer yes to question (5.85b-1) or (5.85b-2) are in general calledE-type

analysis. The theories which answer “yes” to (5.85b-1) is general called thegram-

matical or linguistic E-type analysis, which claim that E-type pronouns should be

paraphrased by definite descriptions related to its antecedents (e.g. Evans 1977,

1980, Neale 1990, etc.). The theories which answer “yes” to (5.85b-2) are generally

calledpragmatic E-type analysis, which claim that the DD paraphrases are inter-

preted as functions related to contextually salient objects (e.g. Heim 1990, Elbourn

2001, Cooper 1979, Chierchia 1992, 1995, Heim & Kratzer 1998). As I shall argue,

the answer to (5.85b-1) is no, and the current theories haven’t be able to justify the

answer “yes” for (5.85b-2). The question (5.85c) is a side track. It concerns the

relation between proper DD paraphrases of E-type pronouns and anaphoric DDs. I

shall argue that proper DD paraphrases of E-type pronouns should be interpreted as

anaphoric DDs. While theories according to (5.85b-1) might not be able to account

for E-type pronouns in general, they may still be able to account for anaphoric DDs

in general. A good test is whether they can provide a proper account for the distinc-

tion between anaphoric pronouns and anaphoric DDs. The “yes” answer to (5.85d)

will lead us to dynamic semantics.
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E-type Pronouns and E-type Analysis

One of the standard examples for E-type pronouns is (5.86a) from Evans

(1977).

(5.86)a. Few congressman admired Kennedy. They were very young.

(Evans 1977)

b. Few congressman admired Kennedy and were very young.

(5.86a6|= (5.86b)

The pronoun in (5.86a) cannot be a referential pronoun since its antecedent is a

quantificational term, but neither it can be c-commanded by the quantificational

term since (5.86a) does not imply (5.86b).

The appeal of the E-type analysis is that (5.86a) seems to be truth condition-

ally equivalent to (5.86a-1), in which the pronoun in (5.86a) is replaced by a DD

paraphrase.

• (5.86a-1) Few congressman admired Kennedy. The congressmen who ad-

mired Kennedy were very young.

A straightforward analysis is to assume that every E-type pronoun can be

paraphrased by some DDs, call it theE-type assumption, and then provide an se-

mantics for the DD paraphrases. Nonetheless, the assumption does not work out

well.
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There is already a lot of literature criticizing the E-type analysis.68 It is

not necessary to repeat everything here. I shall summarize the criticism from a

different route. I shall assume that all the proper paraphrases of E-type pronouns

are in fact anaphoric DDs. The essential problems for the E-type analysis are as

follows: (a) theproblem of descriptive content: DDs carry descriptive content, and

(b) theproblem of divergent interpretation: DDs can be interpreted anaphorically

or not.

I shall begin with a technical, but not essential, worry about the assump-

tion. It is clear that many occurrence of E-type pronouns can be paraphrased as

DDs. Moreover, many occurrence of E-type pronouns can have several different

DD paraphrases. Which one of the possible paraphrases is the correct paraphrase?

There may be different answers. Some may say ‘whatever’. Some may take the

‘shortest’ or the most ‘impoverished’ one (e.g. Neale 1990: 182). Some may take

the ‘longest’ or the most ‘contentful’ one. None of them are properly justified.

There are other problems already mentioned previously in section 5.5.3: (a)

the problem from the preferred disjoint reference in (5.69)69, (b) the problem of

information correction in (5.71), (c) the problem of interpreting DDs in attitude

contexts from (5.73), and (d) the problem that pronouns can carrycasecontent, e.g.

(5.74), but not DDs. (a) and (b) are special cases of the problem of divergent inter-

68For more recent literature, see Hardt (200), Breheny (2004), Roberts (2004).
69The disjoint reference comes from the fact that DDs can be either interpreted as anaphoric or

not.
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pretation, and (c) is a special case of the problem of descriptive content.70 Please

see previous references for more criticism of E-type analysis. For the following, I

shall spell out more difficult for E-type analysis from plural anaphora.

Singular vs. Plural DD Paraphrases71

The first questions concerning singular and plural DD paraphrases is that in

some cases, the two possible DD paraphrases are interchangeable. For example,

from chapter 2, we see that (5.88a) can be paraphrased as a plural DD in (5.88b)

and a singular DD in (5.88c).

(5.88)a. Every farmer who owns a donkey beats it.

b. Every farmer who owns a donkey beats the donkeyshe owns.

c. Every farmer who owns a donkey beats the donkey he owns.

As argue in chapter 2, the semantic equivalence between (5.88b) and (5.88c) cannot

be explained by semantic numberlessness (e.g. Neale 1990) of definite descriptions,

70Evans (1977) provides some arguments to argue against the E-type analysis, which are special
cases of the problem of divergent interpretation. His argument is that the DD paraphrases of E-type
pronouns might cause ambiguity in modal, temporal, and attitude contexts, that the E-type pronouns
do not arise. For example, while (5.87a) is unambiguous, but (5.87b) is ambiguous between whether
the current or previous Major or Boston was a Democrat.

(5.87) a. Boston has a Mayor and he used to be a Democrat.

b. Boston has a Mayor and the Mayor of Boston used to be a Democrat. (Evans 1977)

Neale (1990: 187-189) tries to argue that the argument from (5.87a,b) is not convincing by show-
ing the complex behavior of pronouns in modal contexts. I agree with him that the argument from
(5.87a,b), and other similar examples, seems to be too quick. See Roberts (1989), (1996) and Asher
& McCready (2004) for more on pronouns in modal contexts.

71See Roberts (2004: 536-540) for more on this.
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since, for example, the singular and plural DD paraphrases of the pronounit does

cause a semantic difference in (5.89).

(5.89)a. Three students wrote a paper.

b. They sent it/the paper/the papers to a journal.

To account for the examples like (5.88) and (5.89), I propose the following.

For (5.88b), the DD is not an anaphoric DD but interpreted as bound by global

accommodation, and the DD in (5.88c) is simply an anaphoric DD. The DDs in

(5.89a,b) are all anaphoric DDs but anaphoric to different interpretations, i.e. col-

lective or distributive.

5.5.7 The Salience Account Reconsidered

Another account for anaphora in the literature is called thesalience account. The

basic idea of the salience account is that anaphoric pronouns refer to salient objects

introduced by antecedents. I shall argue that this approach confuses the distinction

of singular and general propositions, as well as referential and denoting expressions.

A clarification of the termsalienceshould be helpful. The termsalience

has different uses in the literature. The discussion in this section will focus only on

the proposals which use ‘salience’ to account for the ‘actual’ referent of anaphoric

pronouns (concerning a specific antecedent). Another sense of ‘salience’, e.g. Hardt

(2004), propose to account for the choice of (linguistic) antecedents in the case that

an anaphor may have more than one possible (linguistic) antecedent.
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Salience, Reference, and Quantification

To introduce the salience account for anaphoric pronouns, consider example

(5.90).

(5.90)a. I met an interesting woman at the dinner last night.

b. She was a member of Clinton’s cabinet. (Stalnaker 1998: 12)

To account for the anaphoric pronoun in (5.90), the salience account proposes that

the pronounsherefers to the object which is ‘salient’ in the context of conversation.

Since ‘salience’ is a difficult concept to articulate, there may be different

proposals to make it explicit. Stalnaker (1998) proposes that the pronoun refers to

the particular object that ‘the speaker has in mind’.72 This principle does not mean

to say either that the speaker “has a very intimate knowledge of the individual, or

that one have the capacity to identify the individual, by description, or by observa-

tion (Stalnaker 1998: 13, fn.)” or that the audiences know anything about the partic-

ular woman that the speaker has in mind. He notes that “Even if our speaker would

now unable to distinguish the woman he is talking about from another woman he

met at the party, it might still be true that there is a particular woman he is talking

about, presumably the causal source of his beliefs about her. (Stalnaker 1998: 13)”.

Stalnaker emphasizes that whether a woman is ‘salient’ in discourse is not a fact

about context but a fact about conversation.

72Donnellan (1978) proposes similar idea.
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(5.91)“We can, however, say that it is a fact about the individual possible worlds

that are the members of the set that defines the context that a certain person

is available to be the denotation, in that world, of a pronoun.”

(Stalnaker 1998: 13)

One advantage of this account of salience is that it can explain how salience be-

haves in the situation that the speaker of (5.90) met two interesting women: the

salient woman is the woman which is causally related to his belief about the truth

of (5.90).73

There are two assumptions in Stalnaker’s salience account. First, Stalnaker

assumes that ’the salient object’ can be roughly paraphrased as ‘the object that the

speaker has in mind.’ Second, following the first assumption, the sentence (5.90)

expresses a singular (object dependent) proposition rather than a general (object

independent) proposition.

Heim & Kratzer (1998) propose a salience account similar to Stalnaker’s

but that provides us with more insight into the account. For example, they argue

that the pronoun in (5.90b), as well as (5.92), is a referential pronoun.74 Consider

the example (5.92a,b), and their proposal for ‘salience’ is in (5.93).

(5.92)a. Exactly one congressman admired Kennedy.

73A similar idea is used to account for the examples like correction: what is corrected is the
description of the object that the speaker has in mind.

74Heim & Kratzer (1998) proposes a complex typology of anaphoric pronouns: co-referential,
bound variable, referential, and E-type. The traditional E-type pronouns are classified as either
referential or E-type pronouns.
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b. He was very young. (Heim & Kratzer 1998: 280)

(5.93)“The congressman who admires Kennedy is a salient referent for pronoun

he2 [hein (5.92b)], because a hearer who has just processed the first sentence

of text (4) will naturally be thinking about this guy. ... Because the sentence

Only one congressman admires Kennedyis in some sense “about” him.

The appropriate notion of “aboutness” here cannot be defined very precisely.

... Whatever the psychological details, it seems reasonable to assume that a

listener who has just interpreted this sentence and imagined it to be true is

therefore in a state of mind in which he readily guesses that the intended ref-

erent of the subsequenthe2 may be the congressman who admires Kennedy.”

(Heim & Kratzer 1998: 282-283)

Now consider their proposal in an example closer to (5.90a,b), and their

account for situations in which there might be more than one woman invited in .

(5.94)a. A woman was invited.

b. She was pleased. (Heim & Kratzer 1998: 285)

(5.95)“Imagine, for instance, that you happen to find out not only that two women

were invited, but also that one of the invitation occurred in my [the speaker

of (5.94)’s] presence, whereas the other one was issued secretly behind my

back. In that case, you will conclude that my use of “she” referred to the

woman whose invitation I witnessed. (And accordingly, your judgment about
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the truth of my second utterance will dependent on whetherthis woman was

pleased.)” (Heim & Kratzer 1998: 286)

The proposal in (5.95) is similar to Stalnaker’s proposal.

Moreover, Heim & Kratzer (1998) analyzes how different situations for

(5.94a) affect the reference of (5.94b). Their idea is summarized as follows.75

(5.96)a. (5.94a) is true with only one woman was invited:shein (5.94b) refers

to the unique satisfier of (5.94a). (Heim & Kratzer 1998: 285)

b. (5.94a) is false:she in (5.94b) does not refer to anything and 5.94b)

does not have truth value.76

c. The listener suspects that (5.94a) is false: the listener assumes thatshe

in (5.94b) does not refer to anything. (Heim & Kratzer 1998: 285)

d. There is more than one satisfier for (5.94a):shein (5.94b) refers to the

woman which is causally related to the speaker.

The last proposal I shall consider for the referential account is from Berger

(2002a) and (2002b). Berger takes anaphoric pronouns as not only a referring ex-

pressions, but are also rigid designators. Consider the example (5.97) for his pro-

posal.

75Heim & Kratzer (1998) argue that the pronoun in (i) is neither a referential pronoun nor a bound
variable.

• (i) Every guest who brought a bottle opened it after dinner.

76This follows from Heim & Kratzer (1998:283) on their analysis of the similar situation for
(5.92a).
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(5.97)a. Smith: A woman will land on Mars in the year 2051.

b. Jones: She will be an American. (Berger 2002b: 44)

Berger proposes77 that the sentence (5.97a) introduces a set (class) of objects which

are ‘satisfiers’ of (5.97a). And the anaphoric pronoun in (5.97b) refers to a member

of the class of satisfiers. At this stage, it is unclear how the anaphoric pronoun can

in any way refers to an object in the set of satisfiers. Berger does not explicitly make

it clear in his book. He may endorse a story like Stalnaker on salience. In the for-

mal semantics, he provides a mechanism to capture the set of satisfiers, called the

pronominal satisfiers class78 of (5.97a), and the anaphoric pronoun is translated as

a variable which is assigned a value in the class of satisfiers. Obviously, there could

be many different values assigned to the variable that make the sentence (5.97b)

true. This obviously makes the anaphoric pronoun a non-singular term. The for-

malism seems to be not so compatible with the thesis that anaphoric pronouns are

singular referring terms.

In order to show that the reference of anaphoric pronouns is rigid, Berger

uses the following example.

(5.98)a. Smith: Were she to have earned more money as a musical conductor

than became an astronaut, she would have been conducting on Earth

rather than preparing for her voyage to Mars. (Berger 2002b: 45)

77Berger (2002b: 44).
78Berger (2002b: 204).
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b. “... ‘she’ still rigidly refers to the same woman who actually became an

astronaut, even when we consider the possible circumstance in which

she chose not to become one.” (Berger 2002b: 45)

It seems to me that the rigidity of reference is a natural consequence following from

the assumption that anaphoric pronouns are singular referring expressions.

We can easily imagine that the salient account for plural anaphoric pronouns

will say that plural anaphoric pronouns are referring pronouns and refer to a set of

salient objects. Berger may want the pronoun to refer to the same set of objects in

every possible world.

The Arguments Against the Salience Account

The problems of the salience account can be summarized as follows. First, it

confuses the distinction of specific and nonspecific, referential and non-referential,

existential and non-existential readings of indefinites. Second, it confuses the dis-

tinction of singular and general propositions. I shall focus the criticism on the data

from Stalnaker (1998). It can be easily applied to other similar proposals.

Consider Stalnaker’s proposal for salience. Assume that the pronoun in

(5.90b) refers to the object that the speaker ‘has in mind’. Assume the following

scenario. The object the speaker has in mind is Jane. Nonetheless, Jane was not a

member of Clinton’s cabinet. On the other hand, there is another woman whom the

speaker met and was a member of Clinton’s cabinet. In this scenario, according to

Stalnaker’s theory, (5.90b) says something false. However, there is an obvious intu-

ition that (5.90b) says something true. It is this intuition about the truth of (5.90b)
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makes Stalnaker’s proposal unacceptable. Stalnaker might be right on something

about what ismeant, but the different intuition is left unexplained.

I would suggest that what drives Stalnaker’s intuition about salience is that

he fails to distinguish the distinction of specific and nonspecific, referential and

non-referential, existential and non-existential readings of indefinites. His intuition

can be explained by the specific or referential interpretation of the indefinite, which

always exploits the jargon ‘what the speaker has in mind’, in (5.90a).

The above suggestion can be confirmed by another piece of his data. Con-

sider the example in (5.99a). Stalnaker tries to account for (5.99a) by exploiting his

salience proposal. Nonetheless, comparing this example to (5.99b), the unavailabil-

ity in (5.99b) is left unexplained.

(5.99)a. If a man with a Scandinavian accent calls, tell him about the leak in the

drain pipe under the kitchen sink. He’s the plumber. I left a message on

his answering machine. (Stalnaker 1998)

b. If a man goes to school, he will learn a lot of things. *He is a knowl-

edgable man.79

In the literature, e.g. Wang, McCready & Asher (2003), the difference between

(5.99a) and (5.99b) is handled by exploiting the difference between indefinites with

wide and narrow scope (the wide scope reading corresponding to the existential

79The story for conditionals cannot be simple. For example, (i) is acceptable.

•(i) If a man go to school, he will learn a lot of things. He will become a knowledgeable man.

(i) is an example of modal subordination. See Asher & McCready (2004) for more details.
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reading), in the proposed interpretation. The unavailability of (5.99b) shows that

the unavailability of the existential reading of (5.99b). Similar to the previous ar-

gument, it is this ‘generic’ reading that Stalnaker fails to account for. Stalnaker’s

account for salience smuggles something like the specific reading into the account

of anaphoric reference. Nonetheless, the specific reading is not the only available

reading. Moreover, the specific reading is not always available.

Whether it is possible to provide specific interpretation for indefinites like

a, the same strategy cannot be applied to determiners likeeveryandat least five.

(5.100)a. Every man loves a woman. They send them flowers every day.

b. At least five students went to the crazy party last night. They cannot

come to school today.

In general, it is hard to see how the salience account can be applied to plural

anaphora. It is difficult to see what the salient set of objects is; certainly it is not the

set of objects ‘in the mind of the speaker.’ It does not even make sense to say that

plural anaphoric pronouns are rigid in any sense. Moreover, I do not see how the

salience account accounts for the maximality effect.

The second problem is related to the nature of referential terms. A way to

identify a referential term is that it introduces a singular, or more accurately object

dependent80, proposition. The proposed arguments is to show that anaphoric pro-

nouns do not introduce object dependent propositions. Soames (1994) proposes the

80The more general object dependent proposition is required to account for plural referential
terms.
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following to argue against the salience account of anaphoric pronouns.81 He argues

that anaphoric pronouns express general rather than singular proposition. Assume

under the condition (5.101a), B truly reports (5.101b) which makes (5.101c) true.

(5.101)a. A says to B:A man came to the office this morning.He (the man)

tried to sell me an encyclopedia.

b. A said thata man came to the office this morning. A also said thathe

(the man) tried to sell her an encyclopedia. (Said truly, by B)

c. B asserted that A said thata mancame to the office this morning. B also

asserted that A said thathe (the man)tried to sell her an encyclopedia.

d. There is some man such that B asserted (of that man) that A said that he

tried to sell her an encyclopedia.

The question concerns us is whether what A said in (5.101a) is a singular or a gen-

eral proposition. B can truly report (5.101b) without knowing who A is talking

about, so what A said expresses a general rather than a singular proposition. Sec-

ond, if (5.101c) expression a singular proposition containing what A had in mind,

then (5.101c) would guarantee the truth of (5.101d).82 However, this does not seem

to be the case. It is important to note that the failure of the implication from (5.101c)

to (5.101d) is that (5.101d) carries existential entailment but this is not necessary

for (5.101c).

81See also King (1988) for similar arguments.
82This is different from saying that (5.101d) is a singular proposition.
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5.6 Concluding Remarks

Some of interesting consequences of DPL+ are left untouched. For example, con-

sider the following definition for transparent counting predicates.

Definition 62 Transparency. A determinerα is transparent iffαx(ϕ) ⇔ αx(>); ϕ.

The transparency requirement divides counting predicates into two different groups.

Counting predicates likea, some, andthreeare transparent. Predicates likeall and

most are non-transparent.
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Chapter 6

Application: Quantificational Subordination

This chapter will apply DPL+ to account for non-truth conditional effects of three

universal determinersall, every, andeachon what is calledquantificational sub-

ordination (QS), which arises challenge to any theory of universal determiners and

anaphora. QS is used to be a good example to show how semantic factors and prag-

matic factors contribute to the proper usage of anaphoric pronouns. To account for

QS properly, I shall exploit DPL+ semantics and also the idea on the semantic ade-

quacy of accessible variables introduced in chapter 2. Moreover, I shall also present

the importance of the pragmatic factors in an account of QS.

This chapter will (a) show that the received view of the problem of QS is

incorrect, and that, consequently, existing solutions do not succeed in explaining

the facts, and (b) provide a new account of QS. On the received view of QS within

dynamic semantic frameworks, universal determiners are treated as introducing the

universal quantifier and so behave as barriers to inter-sentential anaphora yet allow

anaphoric accessibility in a number of situations. I argue that universal determiners

are not intrinsic anaphora barriers and that anaphoric accessibility under them is

enabled factors including lexicon information and discourse effects of universal

determiners. The various solutions in the literature, which in general accept that
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universal determiners are intrinsic anaphora barriers, fail to account for the facts

from the phenomena of QS and its interactions with plurals, rhetorical relations,

and adverbial quantification. I then describe the approach I adopt, which denies

that universal determiners are anaphora barriers and reconstructs their semantics

so that information in their scope can be released for anaphora. The constraints

on QS noted in the literature are model in Segmented Discourse Representation

Theory (SDRT) as conditions on the discourse relations which can hold between

subordinated constituents. I show that this approach accounts for the QS data.1

6.1 Quantificational Subordination (QS)

The termquantificational subordination(QS) refers to instances of anaphoric de-

pendence of pronouns on antecedents introduced under the scope of quantificational

anaphora barriers (QAB). In formal semantic theories, and in dynamic semantics in

particular, such barriers include the determinersall, every,andeach. The problem

of QS is that “robust” dynamic semantic theories, as presented in e.g. Kamp (1981),

Heim (1982), and Groenendijk & Stokhof (1991), make any antecedent introduced

under the scope of a QAB inaccessible for anaphoric binding; nonetheless, some-

times antecedents introduced in these positions are in fact anaphorically accessible.

For example, consider the discourses (6.1), (6.2)2 and (6.3).3

1Most of the content in this chapter is based on from Wang, McCready, & Asher (2003), except
the discussion of donkey anaphora in section 6.7. Some detailed information in Wang, McCready &
Asher (2003) is omitted here but the main argument is not affected.

2(6.1) and (6.2) are simple variations of examples in Roberts (1996).
3It is well known that the acceptability of QS examples is usually controversial. In the present

section, I report judgments found in the literature without considering the judgments from my view-
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(6.1) a. Every hunter that sawa deer1 shotit1.

b. * It1 was a female.

(6.2) a. Every hunter that sawa deer1 shotit1.

b. It1 died immediately.

(6.3) a. Every chess set comes witha spare pawn1.

b. It1 is taped to the top of the box. (B. Partee, in Roberts 1987)

In these discourses, the universal determinereveryis generally assumed to block

anaphoric accessibility to the indefinite introduced within its scope. For instance,

in (6.1), the pronounit in (6.1b) cannot depend on the indefinitea deer, for it is

introduced under the scope of the determinereveryin (6.1a). This fact is predicted

by standard dynamic semantics. However, the universal determinereverydoes not

prevent the singular pronoun in (6.2b) and (6.3b) from accessing the indefinite under

its scope in (6.2b) and (6.3b). This problem has been discussed by many authors

(e.g. Sells 1985, Roberts 1987, 1989,1996, Poesio & Zucchi 1992, Gawron 1996,

etc.).4

point, which will become clear from the rest of the paper.
4For many scholars, the problem of QS is closely related to the problem of modal subordination

(MS), shown in (i) and (ii).

(i) A wolf1 might come in.It1 would eat you first. (F. Landman, in Roberts 1987)

(ii) A wolf1 might come in.*It 1 is hungry.

The difficulty here is how to explain the felicity of (i) and the infelicity of (ii). In the present paper,
modal subordination is not my main focus; however, I believe that the approach described admits a
straightforward extension to it. I will make some programmatic comments to this effect in the final
section.
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It turns out that a number of phenomena also standardly considered within

dynamic semantic theories interact in interesting ways with QS. In this section, I

will consider the interactions of QS with plurals, rhetorical relations, and adverbial

quantification. I will try to show that QS is not an isolated phenomenon, but shares

many properties with other anaphoric phenomena, and that there are a number of

distinct mechanisms that can facilitate QS.

QS and Plural Anaphora

Standard dynamic semantic theories have problems explaining the interac-

tion of pronominal number with anaphoric accessibility. Standard dynamic ac-

counts predict the unacceptability of (6.4a,b) and the unacceptability of (6.5a,b)

as well.

(6.4) a. Every student1 went to school.

b. *He1 brought lunch boxes.

(6.5) a. Every student1 went to school.

b. They1 brought lunch boxes.

The felicity of the discourse (6.5a,b) is generally considered to be data that a

theory of plurals in dynamic semantics has to explain. However, just as in the prob-

lem of quantificational subordination, the assumption that the determinereveryis a

QAB plays a prominent role.5 Since the problem of plurals and the problem of QS

5See Kamp & Reyle (1993), van den Berg (1996), Krifka (1996), Nouwen (2003), and Asher &
Wang (2003) for different solutions to the problem.
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are related to each other in dynamic semantics by virtue of this shared assumption,

it seems desirable to solve both of them through the use of a single mechanism, if

possible. To make this point even clearer, it is easy to find examples of discourses

in which both problems appear simultaneously. An example is (6.6a,b).

(6.6) a. Every man1 lovesa woman2.

b. They1 sendthem2/her2 flowers.

In (6.6b), the pronountheyrefers to the men introduced in (6.6a), an instance

of the problem of plurals; in addition, the pronounthemin (6.6b) refers, on its most

salient reading, to the women introduced under the scope ofevery, an instance

of (plural) quantificational subordination. The challenge here is to keep dynamic

semantics’ good predictions for plural anaphora while rectifying its deficiencies for

singular pronouns with antecedents within QAB.6

Plural anaphora also triggers another problem, exemplified by (6.7a,b),

(6.7) a. Every farmer1 who ownsa donkey2 beatsit2.

b. They1 treatit2/them2 cruelly.

Besides being a straightforward case of QS, (6.7b), like (6.6b), seems to be unse-

lective with respect to pronominal number in the second argument. Approaches to

6There are also cases similar to plural quantificational subordination in modal subordination
contexts. Discourses like ”Some mosquitoes1 might come in the house.They1 would bite you” or
”A mosquito1 might come in every room in this house.They1 would bite someone in the room”
seem to fall directly into this category. Just as in plural quantificational subordination, plural modal
subordination turns out to cause trouble for previous approaches to modal subordination.
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donkey anaphora which take the pronounit in (6.7a) to be number neutral, such as

e.g. Neale (1990), argue that (at least) this type of pronoun lacks semantic num-

ber and requires only syntactic agreement. However, the unselective nature of the

pronouns in (6.7b) and (6.6b) shows that this cannot be the whole story; given that

both singular and plural pronouns are allowed, the effect of syntactic agreement is

unclear here.7 Further, many people prefer the plural pronounthemin (6.7b) and

(6.6b).

QS and Telescoping

As predicted by traditional dynamic semantics, the universal determinerev-

ery in (6.8a), as a QAB, makes the use of the singular pronounhe in (6.8b) unac-

ceptable.

(6.8) a. Each student1 in the syntax class was accused of cheating on the exam.

b. ∗He1 had a Ph.D. in astrophysics. (Roberts 1987)

It often is noted in the literature that universally quantified NPs can also

serve as antecedents for singular pronouns likehe in (6.9b) and (6.10b). This phe-

nomenon is known astelescoping(Roberts 1987 and Poesio & Zucchi 1992).

(6.9) a. Each student1 in the syntax class was accused of cheating on the exam.

b. He1 was reprimanded by the dean. (Fodor & Sag 1982)

7See Kanazawa (2001) for more criticism of number neutral approaches.
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(6.10)a. Each degree1 candidate walked to the stage.

b. He1 took his diploma from the dean and returned to his seat.

(Sells 1985)

To explain telescoping, Roberts (1987) suggests that the acceptability of singular

anaphora in (6.9a,b) and (6.10a,b) is due to the successful construction of rhetori-

cal relations between (6.9a,b) and (6.10a,b). However, Roberts does not provide a

mechanism to account for how rhetorical relations affect the acceptability of tele-

scoping examples.

QS and Adverbial Quantification

Although (6.11a,b) is predicted to be unacceptable by standard dynamic se-

mantics, a number of similar examples in the literature such as (6.12a,b), which

contains a quantificational adverb, are in fact felicitous. Standard dynamic seman-

tics cannot explain the fact why adding a quantification adverb improves the accept-

ability of (6.11) substantially.

(6.11)a. A train1 leaves every hour from Boston.

b. (?)It1 stops in New Haven.

(6.12)a. A train1 leaves every hour from Boston.

b. It1 always (sometimes)stops in New Haven. (Sells 1985)

It has been suggested, e.g. Karttunen (1976), that the adverb in (6.12b)

makes the singular pronounit accessible to the antecedent under the QABevery, a

notion implemented in the formal semantics of Gawron (1996).
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6.1.1 The Strategy to the Solution of QS

For a formal account, we must choose between two basic approaches. The first ac-

cepts that some logical operators, including universal determiners, are intrinsically

barriers to anaphora. According to this view, a proper solution is to add extra ma-

chinery (e.g. antecedent accommodation in Roberts 1987, 1989, 1996) to extract

information from under the operators in cases in which anaphora is possible. The

second denies that these operators are in fact anaphora barriers, and reconstructs

their semantics so that information in their scope can be released, as in Groenendijk

& Stokhof (1990a) and Kibble (1998). In section 6.2, I argue that the first approach

in general over-generates in some cases, and, moreover, does not provide a pow-

erful enough tool to deal with the problems of plural and plural quantificational

subordination. In section 6.3, I further argue that quantificational subordination is

not a completely unified phenomenon. In section 6.4, I adopt the second approach

outlined above. In order to make distinctions between different types of quantifi-

cational subordination, a mechanism forinformation attachmentis required; in my

theory, this mechanism is based on accounts of rhetorical relations in SDRT (Seg-

mented Discourse Representation Theory; cf. Asher 1993 and Asher & Lascarides

2003). I then use the formalism of universal determiners and SDRT to explain the

possibility QS phenomena. I look at some examples in section 6.5. In section

6.6, I then tie all the strands together to show how contrasts in both felicity, and

marginality, fall out of my approach. Section 6.7 applies the solution on QS exam-

ples of donkey anaphora. Finally, I close by discussing some implications of this

approach for subordination involving modals, a line I will pursue in future work.
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6.2 Problems for Extraction Approaches

The majority of approaches to quantificational and modal subordination use a vari-

ety of special mechanisms to override constraints on anaphoric accessibility, such

as antecedent accommodation in Roberts (1987), (1989), (1996) and Poesio & Zuc-

chi (1992), quantification domain introduction in Gawron (1996), presupposition

accommodation in Geurts (1999), and contextual dependency in Frank (1997).8

These approaches, in addition to leaving the issue of the marginality of many QS

examples unexplained, in general exhibit three problems (in addition to the power of

the machinery they introduce): (a) they over-generate in certain cases, meaning that

their predictions are too liberal, (b) they are not powerful enough to explain some

very simple cases of anaphora, and (c) the information dependency issues related

to rhetorical relations, which create much of the complexity of the QS problem,

remain entirely untouched.

The explanation of quantificational (and modal) subordination in these ap-

proaches relies totally on the special mechanisms used to make otherwise inac-

cessible information available. I call these approachesextraction approaches. The

felicity of discourse subordination between two informational constituents is tied to

the availability of a mechanism which extracts information from the first constituent

and interprets the second with respect to that information. Such a mechanism is as-

8Except for the work of Gawron and Poesio & Zucchi, who focus on QS, the other authors
discussed here direct their work primarily to modal subordination rather than quantificational subor-
dination. Roberts and Geurts claim that their approaches can be generalized to deal with QS. Frank
(1997) does not say anything explicit about quantificational subordination, but her approach can be
extended in a similar way.
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sumed to operate in cases like (6.2) and (6.3), so that anaphora becomes possible

despite assumptions about the anaphora blocking nature of the universal determin-

ers; it is further assumed that this mechanism is fully general and applies equally to

instances of quantificational, modal, and conditional subordination.

To see that these approaches are too liberal in their predictions, consider the

example (6.2), repeated as (6.13), and (6.14).

(6.13)a. Every hunter that sawa deer1 shotit1.

b. It1 died immediately.

(6.14)a. Every hunter1 that sawa deer2 shotit2.

b. * He1 intended to killit2.

According to Roberts (1987), (1989), (1996) and Poesio & Zucchi (1992),

(6.13a,b) receives an interpretation consistent with the conditional paraphraseif a

hunter saw a deer then he shot it and it died immediatelyor simply if a hunter

shot a deer then it died immediately. The mechanism inducing this interpretation,

however, also allows the following reading of (6.14a,b):if a hunter saw a deer

then he intended to kill it. According to some native English speakers, (6.13a,b)

is marginal and (6.14a,b) is even worse than (6.13a,b). These accounts incorrectly

predict the discourses (6.13a,b) and (6.14a,b) to be felicitous.9 The Roberts-style

9Even though Roberts (1996) and Poesio & Zucchi (1992) provide some constraints on an-
tecedent accommodation, their constraints do not make (6.14a,b) infelicitous. The reason, perhaps,
lies in the nature of their constraints, which are tied relatively closely to the particular examples
which they consider.
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theories, then, over-generate in cases like these. This problem also applies to the

approach outlined in Geurts (1999) and to possible extensions of Frank (1997),

since these theories, while developed differently, produce essentially similar logical

representations. In order to handle this difficulty, these approaches must provide

clear and detailed constraints on the mechanism of information extraction; however,

despite many attempts, definitively spelling out such constraints has proved to be a

non-trivial task and still remains to be done.

For Gawron (1996), (6.13a,b), (6.14a,b), and even (6.3a,b) are predicted to

be unacceptable since no quantificational element is present in (6.13b) and (6.14b).

But he predicts that (6.15a,b) should be acceptable, and some native English speak-

ers have different judgments.

(6.15)a. Every farmer1 who ownsa donkey2 beatsit2.

b. ?He1 always treatsit2 badly.

Gawron’s theory not only does not allow for good QS examples like (6.3a,b) but

also wrongly predicts (given my judgment) that quantificational adverbs can sub-

stantially facilitate QS.

Next, to see that the extra machinery approaches are not powerful enough

to explain some very simple cases, consider the following example.

(6.16)a. Every hunter who sawa deer1 shotit1.

b. They1 died immediately.
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Example (6.16a,b) is acceptable. But Roberts-style approaches cannot handle ex-

amples involving plurals, even such simple examples as this one.10

Consider now more complex examples like the following.

(6.17)a. Every man1 lovesa woman2.

b. They1 sendthem2/her2 flowers.

In order to deal with QS in examples (6.17a,b), the semantic machinery

should be able to explain, at a minimum, the following facts: if (6.17a) is interpreted

on the∀∃ reading relevant for QS, antecedents introduced under the QABeveryare

accessible to both singular and plural pronouns. It is not obvious to us how the extra

machinery theories can handle this issue. One possibility is to assume accommo-

dation of the antecedent or presupposition by use ofplural discourse referentsas

established in Kamp & Reyle (1993), but this approach faces two problems. First,

as Krifka (1996) has argued, the mechanism for plural discourse referents in Kamp

& Reyle (1993) is comparativelyad hocand is not powerful enough to deal with

some simple examples of plural anaphora. Second, there will be difficulties with

discourses like (6.18)

10Roberts (2004) tries to account for the plural anaphora by exploiting the pragmatic salient ac-
count discussed in chapter 4.

• “I would argue that the universally quantified NP is not a true antecedent, but only a licensing
NP. Its use in the first sentence implicates the existence (so long as the quantification is no
vacuous) of a salient group of individuals, and it is this weakly familiar group which can
serve as antecedent to a plural pronoun.” (Roberts 2004: 539)

This account obviously has the problem to account for the salient group that has exactly one mem-
ber. Again, I believe that this approach does not properly distinguish the difference between truth
evaluation and acceptability evaluation.
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(6.18)Each student1 wrotetwo papers2. They1 sentthem2/*it 2 to L&P.

Examples like (6.18) raise the question under what circumstances a plural

discourse referent should be accommodated, as opposed to a singular discourse

referent. This problem becomes especially acute in examples like (6.18), in which

plural pronouns and singular pronouns are not interchangeable.11

The issues of QS involve another level of complexity related to rhetorical

relations and information degradation. The first issue involves the relation between

rhetorical relations and felicity in the QS examples. It has already been noted

in Roberts (1987) that an explanation of the felicity of telescoping examples like

(6.10), repeated as (6.19), should be based on the successful construction of rhetor-

ical relations between (6.19a) and (6.19b).12

(6.19)a. Each degree1 candidate walked to the stage.

b. He1 took his diploma from the dean and returned to his seat.

(Sells 1985)

11A similar issue also arises in modal subordination examples involving plurals, such as the fol-
lowing examples. In order to deal with the following example (i),

(i) A mosquito1 might come in every room in this house.They1/It1 would bite someone in the
room.

(ii) Two mosquitoes1 might come in every room in this house.They1/*It 1 would bite someone in
the room.

whatever extraction machinery is assumed may accommodate the antecedent or presupposition with
either a plural or singular discourse referent; either choice is felicitous. However, the accommoda-
tion of a singular discourse referent for (ii) is impossible.

12According to some native English speakers, none of the telescoping examples are really accept-
able. Example (6.10) is one of the most acceptable examples, judged significantly much better than
others.
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Intuitively, the infelicity of (6.8a,b), repeated as (6.20a,b), also seems to

be due to the failure to construct a proper rhetorical relation between (6.20a) and

(6.20b)—that is, a relation which is capable of supporting the necessary information

for QS.

(6.20)a. Each student1 in the syntax class was accused of cheating on the exam.

b. ∗He1 had a Ph.D. in astrophysics. (Roberts 1987)

I agree with Roberts’ intuition about the importance of rhetorical relations

in the explanation of QS examples. However, the final story should be more com-

plex. First, not all rhetorical relations can facilitate QS. For example, while the

sentences in (6.9a,b), repeated as (6.21a,b), when analyzed in a theory like SDRT,

are certainly connected by the rhetorical relationResult, the felicity of this example

is controversial; QS researchers such as Fodor & Sag (1982) and Roberts (1987)

judge this example good, but the naive speakers find it unacceptable.

(6.21)a. Each student1 in the syntax class was accused of cheating on the exam.

b. *He1 was reprimanded by the dean. (Fodor & Sag 1982)

The discourse (6.3a,b), linked by theElaboration relation, is much more

acceptable than discourse (6.2a,b), linked by theResultrelation. Accounting for

this difference requires a well-developed theory of rhetorical relations, such as that

found in SDRT.

Second, a naive theory of rhetorical relation cannot help us to explain the

felicity of (6.22a,b).
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(6.22)a. Each student1 in the syntax class was accused of cheating on the exam.

b. They1 had Ph.D.s in astrophysics.

Both (6.20a,b) and (6.22a,b) are linked by theBackgroundrelation (cf.

Asher & Lascarides 2003). The only difference between (6.20b) and (6.22b) is

on the plurality and singularity of pronouns. If the infelicity of (6.20a,b) is based

on the failure of inferring a rhetorical relation between (6.20a) and (6.20b), how to

explain the success of this operation in the case of (6.22)?

Another phenomena related to the complexity of the QS issue is the way

that information degrades in discourse. While (6.23a) is acceptable, (6.23b) is less

good as (6.23a), presumably because of the way the discourse is continued.

(6.23)a. Every student1 wrotea paper2. They1 sentit2 to a journal.

b. Every student1 wrote a paper2. They1 sentit2 to a journal. They1 had

worked very hard on?it2.

As seen here, the availability of an antecedent to a pronoun in discourse

can degrade; but it can also be rescued to some degree. The discourse (6.25a,b) is

better than (6.24a,b) simply because of the presence of a floating quantifiereachin

(6.25b).

(6.24)a. Three students1 each wrotea paper2.

b. They1 sentit2 to a journal.

411



(6.25)a. Three students1 each wrotea paper2.

b. They1 each sentit2 to a journal.

It seems to be the case that the floating quantifiereach in (6.25b) maintains the

availability of the anaphoric antecedent, improving the felicity of the discourse.

These issues about rhetorical relations and availability degradation as they

apply to the QS examples have been completely ignored up to the present in the

literature. I will provide an attempt to deal with the complication in section 6.6. It

will turn out that the complexity issue also plays a role in another poorly understood

issue, the marginality of QS examples, that I discuss in section 6.6.3.

6.3 QS De-Generalized

I now describe my reanalysis of the essential problem of QS. Proponents of the first

sort of approach, that discussed in the previous section, make one crucial assump-

tion that turns out to be at the root of many of the observed problems: that universal

determiners are anaphora barriers and a special information extraction mechanism

is required to account for good QS examples, although the information extraction

mechanism may be activated or guided by different factors. In fact, as I show below,

this assumption is not correct. Examining why this is so gives substantial insight

into the nature of QS and is the first step on the road to a true solution.

Let us begin by considering a case of conditional subordination.

(6.26)a. If a person1 goes to school,he1 will learn a lot of new things.
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b. *He1’s a pretty knowledgeable guy.

I am interested in the reading of the conditional in (6.26a) on which the

pronounhedoes not refer to a particular individual, but rather is linked to the non-

specifically interpreted indefinite introduced in the antecedent. I use the termlocal

information for information subsumed within the scope of a semantic operator in

this manner, to bring out the idea that such information is restricted to the opera-

tor domain. As shown by the infelicity of continuing the discourse in (6.26), the

standard dynamic formulation of conditionals as inducing this local quality on their

content seems to be correct.

Now, however, let us reconsider the quantificational subordination cases. In

both DPL and DRT, the interpretation of universal determiners exploits the seman-

tics of conditionals; thus, information introduced under universal determiners turns

out to be local information which cannot escape the universal domain.13 As a re-

13In dynamic semantics, the conditional implementation of universal determiners is generally
called internally dynamic but externally static. Groenendijk & Stokhof (1990a) provide a externally
dynamic notion of universal determiners to account for the QS cases. Some problems may be worth
mentioning about their approach. First, as they themselves note, it is not clear when a universal
determiner should be treated as externally static or externally dynamic. They suggest that the issue
may be related to the discourse relation between sentences, but provide no further details. Poesio
& Zucchi (1992) and Roberts (1995) take this to be an essential problem with the solution in Groe-
nendijk & Stokhof (1990a) to the QS examples. Second, even though we may be able to determine
in what situations externally static and externally dynamic interpretations should be used, we still
need to deal with the semantic and discourse-level differences among different universal determin-
ers discussed above. Third, moreover, universal determiners are always externally dynamic to plural
anaphora. The internal-external dynamic distinction does not really apply for universal determiners.
Fourth, universal determiners and conditionals have different discourse effects. While

(i) Every students went to school. They brought lunch boxes.

(ii) If an object is a student, then he went to school. *They brought lunch boxes.
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sult, universal determiners serve as anaphora barriers in DRT and DPL. Because of

this analysis, the problem of quantificational subordination seems to be the same as

the problem of making nonlocal use of local (proximate) information; the accom-

modation technique used in approaches of the first type functions extract this local

information from the domain of the QAB, allowing anaphoric links to it.14

However, a wider range of natural language data shows that the claim that

sentences likeevery student went to schoolprovides only proximate information

about students is false, despite their conditional-based analysis within dynamic se-

mantic frameworks. Anaphoric dependence is available relatively unrestrictedly to

objects introduced by universal determiners, as in the example (6.17a), repeated as

(6.27a).15

(6.27)a. Every man1 lovesa woman2.

(i) is fine but (ii) is unacceptable.
14Quantificational subordination also occurs in examples which do not contain universal deter-

miners. If we take the determinermostto be a QAB, the discourse (i)–(ii), similar to an example in
Heim (1990), is a straightforward example of QS.

(i) Most books containa table of content1.

(ii) It1/They1 is/are at the end.

It is not clear in the literature whether the determinermostshould be taken as a QAB. My account
of universal determiners in the dynamic semantic tradition as exploiting conditional semantics may
not be able to be generalized to the cases containing determiners likemost. This issue should not
affect the main points in this paper.

15The difference between universal and condition is also obvious in the following examples.

• (i) Every farmer who owns a donkey beats it. (They are all very cruel.)

• (ii) If a farmer owns a donkey, he beats it. (*They are all very cruel.)

While (i) and (ii) have the same truth condition, but they have very different anaphoric accessibility.
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b. They1 sendthem2/her2 flowers.

From this perspective, the reason that example (6.10) is significantly better

than other telescoping examples, is not because of the manner in which the pro-

nouns in (6.10b) access the ‘proximate’ information in (6.10a), but rather because

of how the information introduced by (6.10a) can be updated by continuing the

discourse with (6.10b).

On my account, the problem does not lie in the nature of the extraction

mechanism that accounts for anaphora into quantificational contexts, but in the kind

of semantic objects that are introduced by such contexts, and in the kinds of objects

can then depend on them for their meaning. The infelicity of (6.28), for us, is not

directly caused by the QABeach.

(6.28)a. Each degree1 candidate walked to the stage.

b. *He1 was working in a high-tech company.

The infelicity is simply that the discourse does not properly support the

anaphoric accessibility, because the discourse relation that holds between the two

segments (Background) does not easily combine with the dependency relation nec-

essary for use of a singular pronoun. This point will be elaborated in the next

section.

Note that, however, the issue of making use proximate information seems

to reappear in certain situations, for instance in the discourse (6.29).

415



(6.29)a. If a person1 goes to school,he1 will learn a lot of new things.

b. He1 will become a pretty knowledgeable guy.16

Here, the information introduced bya personin (6.29a) truly seems to be

proximate; it has no specific reading. As we can see, the only difference between

(6.26b) and (6.29b) is presence of the modalwill . Nonetheless, the antecedent

information is available to the pronoun in (6.29b) despite its proxy status; but such

is not the case for (6.26b). Some means of making use of proxy information seems

to be needed in (6.29b), as well as some way of restricting access to it (for 6.26b).

6.4 Elements in QS

In the previous section I stated that, in my view, there are two crucial elements

needed for a true account of quantificational subordination: an explanation of why

16An anonymous referee points out to us that the discourse in (i) and (ii) seems to be more ac-
ceptable than (6.29a,b).

(i) If someone goes to school they will learn a lot of new things.

(ii) They will become a pretty knowledgeable person.

The referee indicated that the plural pronounthey in both (i) and (ii) is used to avoid gender bias,
in a context where it receives a singular interpretation. The referee also indicated the possibility
that many of the examples in which the plural pronouns are preferred to singular pronouns may be
explained by this singular usage of plural pronouns; the plural pronouns may not always be meant
to be plural.

There might be some truth to this notion. The authors are unsure how far this idea can be taken.
A further study may be required to check this out. But the authors also notice that this explanation
will not work in all cases. Consider the examples (iii) and (iv).

(iii) Every Italian loves their mothers.

(iv) *Each Italian loves their mothers.

It has been noted that (iii) is fine for the reason that the pluraltheir is not really plural but used
to avoid gender bias. However, this kind of gender bias avoiding usage does not work out in the
example (iv) in whicheachis used.
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anaphoric relations are possible in the good cases of subordination, and an explana-

tion of why many discourses involving quantification subordination aremarginal,

or even infelicitous for many speakers. To answer the first question, I redefine the

received formalism of universal determiners in order to induce the release of the

correct sort of information from them.17 Doing so, of course, means that we mas-

sively over-generate “good” discourses; I appeal to the notion of discourse coher-

ence in use in SDRT to solve this problem. The fine-granted distinctions between

rhetorical relations made in SDRT provide us with a way to identify the rhetorical

relations which facilitate QS and those which block QS. The apparent marginality

of QS cases I explain by utilizing a dynamic formalism which allows expression

of notions of discourse processing and optionality. I will delay my discussion of

the issue of marginality until section 6.6.3, here presenting only the first part of the

story.

6.4.1 Universal Determiners and Modes of Processing

To model the truth conditional and discourse effects of universal determiners, I shall

appealed tocounting predicatesandmodes of processing(dynamic transitions, or

jumps), within the framework of DPL+. There is no difference between the witness

sets introduced by the three universal determinersall, every, andeach, for they each

make use of the counting predicateall. The source of the differences among the

three determiners is the manner in which they employ the witnesses they introduce,

17This can be viewed as a kind of generalization of the external dynamics of universal determiners
in Groenendijk & Stokhof (1990a).
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or, in other words, in how these witnesses are processed. In DPL+, the difference

is explicated by the preference for modes of processing.

The semantics I provide for universal determiners is quite different from tra-

ditional dynamic semantics. For example, in DPL (Groenendijk & Stokhof 1991),

universal determiners, interpreted as universal quantifiers, are universal tests, i.e.

if the test succeeds then the output is the same as input, and otherwise nothing is

output. A special feature of a universal test is that the output may contain no infor-

mation about the objects quantified over by the universal quantifier. On the contrary,

in my semantics, the output of a translated DP is always related to the meaning of

the DP by witnesses. There is no output that does not contain relevant information

about the DP.

Collective and cumulative readings are irrelevant to my concern of QS, I

shall consider the preference of modes on the simple distributive mode, the depen-

dent mode, and the strong dependent mode, which is defined in definition 63 by

exploiting the dependent mode.

Definition 63 Strong Dependent Mode of Processing

SF [jS Dep(x, y)]MS1
F := SF [jDep(x, y); jDep(x, x)]MS1

F

To begin with, every determiner has a simple distributive reading, as shown

by (6.30). The logical forms of (6.30a,b, and c), when processed with the simple

distributive mode, can be represented in my formalism by the formulas in (6.30-

1):
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(6.30)a. All students went to school.

b. Every student went to school.

c. Each student went to school.

• (6.30-1)∃x; allx(student(x)); jDis(x); went to school(x).

The dependent mode of processing occurs in examples like those in (6.31).

(6.31)a. All students like a teacher.

b. Every student likes a teacher.

c. Each student likes a teacher.

The ∀∃ reading is more obvious in (6.31b) and (6.31c) than in (6.31a). The∀∃
reading of examples in (6.31) has the logical form (6.31-1).

• (6.31-1)∃x; ∃y; allx(student(x)); jDep(x, y); ay(teacher(y)); like(x, y).

These formulas admit the interpretation that for every different student there

is a teacher he likes, which is the dependent reading. These mechanisms will pro-

vide a way to account for anaphoric accessibility in examples like (6.17a,b).18

The strong dependent mode models the difference in the discourse effects of

the determinersevery/eachandall. An example of this difference is given in (6.32).

18In fact, there already is an antecedent for this dependency interpretation of different readings for
(6.31b) and (6.31c) in the literature by quantifier elimination using Skolem functions. For example,
the logical formula∀x∃xFxy can be Skolemized by the formula∀xFxf(x) for some functionf .
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(6.32)a. All men1 lovea different woman2. They1/*He1 send(s)her2 flowers.

b. Each/Every man1 lovesa different woman2. They1/?He1 send(s)her2

flowers.

The use of plural pronouns in (6.32a,b) is acceptable for many speakers.

However, according to some speakers, use of a singular pronoun is more appro-

priate in (6.32b) than in (6.32a). In my formal semantics, the acceptability of the

plural pronouns in (6.32a,b) can be modelled by use of the dependency mode, but to

capture the difference in the acceptability of singular pronouns in (6.32a,b), I make

use of the strong dependent mode. This mode is able to apply in the case ofeach

andevery, but is not usually available withall.

The following QS examples exhibit a distinction which we take to be simi-

lar.

(6.33)a. All1 degree candidates walked to the stage.*He1 took his diploma from

the dean and returned to his seat.

b. Each/Every degree candidate1 walked to the stage.He1 took his diploma

from the dean and returned to his seat.

According to some speakers, (6.33b) is only a little better than marginal; but

(6.33a) is even worse. Just as with the dependent mode, the strong dependent mode

maintains a dependency relation; but it also creates a way to produce a witness

which is accessible to singular pronouns. The strong dependent modejS Dep(x, y)

is able to create a dependency relation not only fory onx, but also forx onx itself.
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In cases like (6.33b), the strong dependent mode produces areflexivedependency

onx, jS Dep(x, x), since there is no other object introduced on which a dependency

relation can be produced. Note that I do not allow the dependent mode to be reflex-

ive, i.e.jDep(x, x) is ill-formed. It should also be noted that the semantic difference

between the dependent and strong dependent modes is not truth-conditional, but is

simply a difference in discourse effects.

Different modes of processing make the information released from univer-

sal determiners sensitive to the usage of singular or plural pronouns, and by doing

so, produce different environments for information dependency in subsequent dis-

course. For clarity, I here summarize in the table below the modes of processing or

dependency relations each determiner makes available.

Determiner Dependency Relations
Dis Dep S Dep

all
√

(?
√

)
every

√ √ √
each

√ √ √

Note that though the modeDep is marginal for the determinerall, it is still avail-

able. The option chosen will depend on the preferences and tendencies of a given

speaker. In this sense, the choice modes of processing in real sentence interpretation

is pragmatic in nature.

Originally, I, like many others, believed that there must be some substantial

difference betweeneveryandeach. What I suspected is that the strong dependent

mode is in general available toeachbut not usually available toevery. However,
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according to some speakers, there is no such difference. This intuition agrees with

the experiment results reported in Carminatiet. al. (2002).

6.4.2 The Necessity of Integrating A Rich Notion of Discourse Structure

Rhetorical relations play two essential roles in my explanation of QS. First, it is

necessary to check whether any rhetorical relation can be inferred between two

discourse constituents at all; if not, QS will be infelicitous in the sense that the

discourse would be infelicitous regardless of the facts about anaphora. More im-

portantly for my account, it is possible to make a distinction between rhetorical

relations that are capable of supporting the kind of information dependency needed

for QS and relations that are not. My judgment indicates that the only relation

with the former property isElaboration; althoughNarration discourses are better

than others, they are still rather marginal. Essentially, then, my account involves

the following three parts: (i) check whether the determiner allows release of the

proper witness set for the following pronoun (discussed in section 6.4.1), (ii) check

whether any rhetorical relation can be inferred, and, crucially, (iii) check whether

the inferred relation is capable of supporting QS. Failure at any of these steps causes

the discourse to become infelicitous.19

In SDRT terms, an incoherent discourse is understood as a discourse in

which there is a discourse constituent or speech act (which here it can be just con-

sidered as an instance of a proposition in a discourse) that does not seem to be

connected in any meaningful way to the rest of the discourse (paraphrased from

19I present the analysis algorithmically for expository purposes. In fact, it is fully declarative.
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Asher & Lascarides 2003, p. 4). The following is another example of an incoherent

discourse.

(6.34)a. John arrived in Edinburgh by train. (Asher & Lascarides 2003)

b. ??Max’s hair was black.

The infelicity of (6.36a,b) can be simply explained by discourse incoher-

ence; it’s not obvious how the two speech acts conveyed by these two sentences are

meant to be connected, and so the discourse makes no sense as a whole.

I will not go into much detail here about how rhetorical relations can be

computed and inferred, but instead refer readers to Asher (1993) and Asher & Las-

carides (2003) for details. The essence of the idea, however, is that a variety of in-

formation sources, including lexical semantics and domain knowledge, determines

what relations, if any, can be computed between discourse-level propositions; given

the right world knowledge and (relevant parts of) the semantic information con-

tained in the speech acts at issue, speakers are able to infer how these speech acts

are connected. In SDRT, the particular connections inferred to hold between speech

acts also affect the semantic interpretation of the discourse; for instance, if the re-

lation narration(π1, π2), is inferred, whereπ marks a speech act, then it will be

a logical consequence of the discourse that the event described byπ1 takes place

before the event described byπ2.

In these terms, a discourse failing at condition (ii) will be one in which the

two discourse constituents have no discernible connection at all. This situation will
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ordinarily not arise in cases of QS, because in the general case the presence of an

anaphoric pronoun is enough to signal that a connection is intended with another

constituent in the discourse. The following variation of the discourse above is as

close as I can come:

(6.35)a. Every male student1 arrived in Edinburgh by train.

b. ??! His1 hair was black.

Nevertheless, we should note that an example like (6.35) immediately becomes

acceptable when we substitute the plural pronoun in for the singular one in (6.35b).

Thus, it appears that the problem is that some discourse connections cannot be

established when a dependent mode of processing is required. In fact, this case

may not be very different from the cases that clause (iii) is designed to deal with, a

clause to which we now turn.

Clause (iii) accounts for examples like the following, the infelicity of which

I stated in section 6.3 to be related to rhetorical relations.

(6.36)a. Each degree1 candidate walked to the stage.

b. *He1 was working in a high-tech company.

On my account, the universal determinereachis not a QAB, and does li-

cense a witness for the singular pronoun in (6.36b) through the use of the strong

dependent mode. I propose that the reason for the infelicity of (6.36) should not

be directly related to the failure of the anaphoric link, but should be accounted for
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by the inability of the discourse relation between the two constituents, hereBack-

ground, to license the continuation properly in a sense to be clarified below.

Another instance is the following. The example (6.10), repeated as (6.37),

is more acceptable than other telescoping examples.

(6.37)a. Each degree1 candidate walked to the stage. (Sells 1985)

b. ?He1 took his diploma from the dean and returned to his seat.

I showed above that the universal determiner does not block anaphoric de-

pendence of the singular pronoun in (6.37b) on the content of that DP. It is also

possible to infer thenarrationrhetorical relation from (6.37a,b), given world knowl-

edge about how graduation ceremonies proceed. With these facts, the logical form

for the discourse (6.37) will be roughly like the following:

(6.37′)π1 : eachx(degree candidate(x); walked(x)); π2 : took and returned(x);

Narration(π1, π2)

Note that when I say that universal determiners do not block anaphoric links

to pronouns, I do not intend to say that the witnesses introduced under universal de-

terminers are always accessible to pronouns. Whether the witnesses are accessible

depends not only on whether proper witnesses are released but also on (a) whether a

meaningful rhetorical relation can be deduced and (b) whether the deduced rhetor-

ical relation can facilitate QS. Later in the paper (in section 6.5) we will see how

this works out in more detail. And a more detailed elaboration of the construction
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of rhetorical relations is required to account for the complexity of QS mentioned in

section 6.2. I will explain more about the issue in section 6.6.

6.5 Information and Coherence in QS: Some Cases Explained

My analysis of quantificational subordination is based on three factors discussed

in previous sections: (a) compatibility conditions between the output of various

universal determiners and pronouns, (b) the availability of the inference of rhetor-

ical relations between discourse segments, and (c) whether an inferred discourse

relation can facilitate QS. The first part of the analysis corresponds to the DPL+

formalism presented in chapter 4; the second part and the third was informally ad-

dressed in section 6.4.2. I now make the discussion there more concrete.

The first part of the analysis can be summarized as follows. The universal

determinersall, every, andeachare not intrinsically barriers to anaphora; however,

the (dynamic) procedure by which they are processed outputs objects that are in-

trinsically singular or plural, meaning that only pronouns of the correct type are

able to pick them up as antecedents. For instance, in the examples (6.6a,b), re-

peated by (6.38a) and shown paired with their corresponding logical forms,every

output plural objects from the restrictor position, which plural pronouns may pick

up; however, the presence of the ‘jump’ operatorjDep in (6.38b) makes the object

information accessible to both singular and plural pronouns.

(6.38)a. Every man1 lovesa woman2. They1 sendthem2/her2 flowers.

b. ∃x;∃y; allx(man(x)); jDep(x, y); ay(woman(y)); love(x, y);
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plural(x); singular(y); send(x, y)

c. ∃x;∃y; allx(man(x)); jDep(x, y); ay(woman(y)); love(x, y);

plural(x); jDis(y); plural(y); send(x, y)

Note that in order to get the pronounthemin the second sentence of (6.38a),

we have to putjDis(y) in order to switch the dependency ofy on x back to simple

distributive information ony. The usage of a plural pronoun in the second sentence

of (6.38b) is better than usage of a singular pronoun. Remember that I defined the

simple distributive mode as default in input contexts. The preference shows that the

tendency to switch back from the dependent mode to the simple distributive mode

is natural for naive speakers. This phenomenon will play an important role in our

understanding of information degradation, which I return to in section 6.6.1.

From the perspective of transitional information processing, then, the uni-

versal determinersall, everyandeachare ambiguous, and create different situations

for anaphoric dependence on each reading.

Similar facts hold in the case of telescoping. In example (6.10), repeated

as (6.39), even though using the strong dependent mode makes the witness output

from (6.39a) available for the singular pronoun in (6.39b), the inferred discourse

relation,Narration, does not support QS well, so the discourse turns out little better

than marginal.

(6.39)a. Each degree1 candidate walked to the stage. (Sells 1985)

∃x; allx; candidate(x); jS−Dep(x, x); walk(x).
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b. ?He1 took his diploma from the dean and returned to his seat.

singular(x); take(x); return(x).

However, some people found that if the singular pronoun in (6.39b) is changed to a

plural pronoun, as in (6.40b), then the discourse is acceptable.

(6.40)a. Each degree1 candidate walked to the stage. (Sells 1985)

∃x; allx; candidate(x); jS−Dep(x, x); walk(x).

b. They1 took their diplomas from the dean and returned to their seats.

jDis(x); plural(x); take(x); return(x).

To explain the difference between the acceptability of (6.39a,b) and (6.40a,b),

I refer again to the default reversion to distributive mode. Since I assume that it is a

natural tendency to revert to the simple distributive mode, it is obvious that (6.40a,b)

should be more acceptable than (6.39a,b). Another reason for (6.40a,b) to be more

acceptable than (6.39a,b) is that simple distributive and dependent modes are also

choices for processing (6.40a) and (6.39a) which support (release witnesses for) the

plural pronoun in (6.40b) rather then the singular pronoun in (6.39b).

Similarly, the infelicitous instances in (6.41) fall out of the inability to infer

a rhetorical relation which supports the strong dependency relation. As a result,

the right sort of witnesses to serve as antecedent to a singular pronoun will not be

obtained.

(6.41)a. ??Every dog1 came in.It1 lay down under the sofa. (Poesio & Zucchi

1992)
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b. ∗If every cat1 purrs,it1 is happy. (Poesio & Zucchi 1992)

c. ∗John likesevery dog1 and Sam feedsit1. (Hornstein 1984)

The infelicity of example (6.20), repeated as (6.42), receives an explanation

by the failure to compute a discourse relation of the right type between (6.42a) and

(6.42b).

(6.42)a. Each student1 in the syntax class was accused of cheating on the exam.

b. ∗He1 had a Ph.D. in astrophysics.

On my account, the infelicity of (6.42) is not directly related to the problem of

anaphoric accessibility. Rather, the rhetorical relation here is just not of the right

type to support the needed processing mode. This constraint, I argue, accounts for

what appears to be a failure of anaphoric accessibility. This last piece of the story

is presented in section 6.6.2.

On my account, then, the infelicity of the impossible cases of telescoping

follow directly from independently necessary constraints on the coherence of dis-

course, not from anyad hocconstraints that must be defined on the availability of

special update mechanisms. This account is related to, but not identical with, the

script-based account of Poesio & Zucchi (1992); unlike their theory, however, my

analysis is not specific to quantificational subordination, but falls out of general

pragmatic constraints on possible discourses. My analysis also incorporates a dis-

tinction between the information released by various universal quantifiers, which is

overlooked in their work. In addition, the explicit invocation of knowledge bases
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which we make allows us to give an explanation for the marginality of the QS con-

struction in general.

6.6 Complexity in QS

In this section, I am going to deal with the issues I put aside in the previous sections:

the issues of information degradation, rhetorical relations, and the marginality of

QS. The facts here are all very subtle, and are completely untouched by previous

theories. The ideas I present here represent a first attempt at providing a explanation

for these issues.

6.6.1 QS and Information Degradation

In previous sections, I argued that QS examples can be easily explained in terms of

information dependence between discourse constituents, using information content

relevant to pronominal interpretation which is released from determiners, and the

possibility of inferring discourse relations. An interesting phenomenon observed in

Asher & Wang (2003) is that dependency relations between objects degrade rapidly

in discourse. In example (6.43), while (6.43a) is fine, increasing the number of

sentences quickly causes problems; the discourses in (6.43b and c) have already

become degraded.

(6.43)a. Each student1 wrotea paper2. They1 sentit2 to L&P.

b. Each student1 wrotea paper2. They1 sentit2 to L&P. They1 had worked

very hard on?it2.
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c. Each student1 wrotea paper2. They1 sentit2 to L&P. ??It2 was a good

paper.

In fact, degradation also occurs in shorter discourses, although here it is

dependent on the presence of particular quantificational elements.

(6.44)a. Three students1 each wrotea paper2. They1 sentit2 to L&P.

(Krifka 1996)

b. Three students1 each wrotea paper2. They1 each sentit2 to L&P.

(Krifka 1996)

For many speakers, (6.44b) is obviously better than (6.44a). Even though

the required information dependency for the proper interpretation of pronouns in

(6.44a and b) is already created by the floatingeach, as I previously showed, the

repetition of this element nevertheless increases the acceptability of the discourse in

(6.44b) by preventing the information released by the determiner from degrading.

In order to explain the degradation effects, I appeal to two ideas: (a) infor-

mation degradation in QS is caused by the natural tendency of speakers to switch

back to the simple distributive mode; (b) determiners and certain rhetorical rela-

tions can ‘rescue’ information from degradation by blocking the tendency to revert

to the simple distributive mode. As stated above, I assume that the simple distribu-

tive mode is the default, and that the other modes tend to revert back to it over time

unless supported. My formal semantics sets thesimple distributivemode as the
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default in the input information state. Given this, the decay of information depen-

dency can be explained as atendencyto switch back to the simple distributive mode

from the dependent and strong dependent modes. In regard to issue (b), I mentioned

in sections 6.2 and 6.4 that some rhetorical relations facilitate QS better than oth-

ers. I will provide details in the next section. The use of determiners also prevents

information degradation by making the dependent or strong dependent mode able

to persist through discourse. In example (6.45), (6.45a) and (6.45c) are better than

(6.45b).

(6.45)a. Each man1 lovesa woman2. They1 sendthem2 flowers.

b. Each man1 lovesa woman2. They1 sendher2 flowers.

c. Each man1 lovesa woman2. They1 each sendher2 flowers.

In (6.45a), the degradation of dependent information from the first sentence

naturally leads to a preference for the plural pronounthemrather than the singular

pronounher in (6.45b). In (6.45c), the determinereach in the second sentence

activates the dependent mode to prevent information degradation, i.e. I interpret the

floatingeachas a kind of mode of processing, either dependent or strong dependent.

6.6.2 Rhetorical Relations and Information Dependency

I explain the infelicity of (6.42a,b) by appealing to the failure to construct the right

sort of rhetorical relations between (6.42a) and (6.42b). Given this account, it may

be puzzling that while (6.42a,b) is infelicitous, its plural variation (6.22a,b), re-

peated as (6.46a,b), is felicitous.
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(6.46)a. Each student1 in the syntax class was accused of cheating on the exam.

b. They1 had a Ph.D. in astrophysics.

The answer to this objection lies in my analysis of modes of processing.

As we can see from the release of the proper information for the plural pronoun

in (6.46b), no dependent or strong dependent mode of processing is used. The

felicity of (6.46a,b) shows that a rhetorical relation is constructed between (6.46a)

and (6.46b). The rhetorical relation is in fact theBackgroundrelation. However, in

order to release the proper information for singular pronouns in (6.42b), the strong

dependent mode is required. I attribute the infelicity of (6.42a,b) to the nature of

the discourse relationBackground, which is notstrongenough in some sense to

facilitate the passing of the strong dependent mode to (6.42b). To explain how

rhetorical relations differ in their licensing the persistence of the strong dependent

mode, I appeal to the concept of ahierarchy of information connectivityin rhetorical

relations.

The notion of strength of information connectivity in rhetorical relations

is based on the strength of the connection between the information constituents

that the relations connect. The stronger the connection, the higher the relation is

placed in the hierarchy. I roughly distinguish information connectivity in rhetorical

relations by the following three level hierarchy.

• Weak Connectivity:Background, Explanation, Result, Commentary

• Intermediate Connectivity:Narration.
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• Strong Connectivity:Elaboration.

The notion of connectivity can be intuitively understood as the extent to

which the second argument of the rhetorical relation in question can stand inde-

pendently in the discourse. For instance, the second argument ofBackgroundis

understood simply as presenting additional information which may be relevant to

the first argument. However, the second argument ofElaborationhas no indepen-

dent ‘life’; without the first argument, it is irrelevant or meaningless, for it serves

only to provide details of the event described by the first argument. Even though

the hierarchy is rough and a more detailed theory of information connectivity still

needs to be worked out, the hierarchy intuitively seems right.20

The hierarchy outlined here relates to the QS cases in the following way.

The Backgroundrelation provides only weak information connectivity. However,

the strong dependent mode requires that the connection be strong, since that mode

of processing is required to provide a suitable antecedent for the singular pronoun.

We can also predict that a rhetorical relation which has stronger information con-

nectivity has more power to prevent information degradation. This prediction is

confirmed by examples like (6.3a,b) which is connected byElaboration is much

more acceptable than (6.2a,b) which is connected byResult.

20Note that the difference between information connectivity among rhetorical relations does not
correspond to the difference between subordinating and coordinating rhetorical relations.
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6.6.3 Explaining Marginality

I stated above that an explanation of the marginality of QS constructions is impor-

tant, if not necessary, for a full account of the phenomenon. In this section, I show

how my account can provide at least a route toward an explanation, although I am

not yet prepared to give a complete one.

The three components of my account—the modes of processing that are

optionally bundled with universal determiners, the inference of discourse relations

for discourse coherence, and the effect of information degradation—are all partly

pragmatic in nature, in that the processing modes are optional, the inference of

discourse coherence is dependent on various information sources beyond simple

compositional semantics, and the degradation effect represents the tendency and

preference in mode of processing. Because they are pragmatic, they can vary in

availability, as follows. The possibility of use of a particular mode of process-

ing is related to whether a particular language user has a preference for using that

mode.21 Similarly, inference of discourse relations in the strict context of QS and

telescoping discourses is related to information connectivity provided by rhetori-

cal relations and particular world knowledge that a given speaker may or may not

have. The information degradation represents a tendency in the process of process-

ing dependency information. However, pragmatic tendencies of this sort may not

be equally shared by every language user. Consequently, these components can fail

21There are some other advantages to making use of modes of processing. For example, it pro-
vides a consistent and compositional way to make sense of the different readings of plurals. It also
makes available a way to understand different quantifier readings without utilizing scope. See Asher
& Wang (2003) for details.
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quite easily given the right context or the wrong speaker. From my perspective, the

notorious variation in acceptability from speaker to speaker in examples like these

is attributable to the nature of the conditions that allow anaphora.

Understanding the differences of universal determiners provides us a way to

explain the marginality of QS examples. For example, use of a singular pronoun is

not totally impossible in (6.32a). This may be explained by the idea that although

some speakers may have a preference for processing the determinerall using the

distributive mode and dependent mode, certain people are able to processall using

the strong dependent mode. Conversely, for some people, the singular pronoun in

(6.32b) is not totally acceptable. Given that the modes of processing are optional

but admit preferences and dis-preferences, this fact can be explained by stating that

the strong dependent mode is not preferred by those speakers for whom (6.32b) is

marginal.

The following examples from Asher (2001) will make clearer my explana-

tion of marginality due to the availability of processing modes.

(6.47)a. All students1 wrotea paper2. *He1 submittedit2 to L & P.

b. Every student1 wrotea paper2. ?He1 submittedit2 to L & P.

For most speakers of English, (6.47b) is better than (6.47a). Nonetheless,

some people still find (6.47b) to be unacceptable. According to my semantics for

universal determiners, to use a singular pronoun felicitously in the second sentences

of (6.47a and b) it is necessary to make use of the strong dependent mode of pro-

cessing. However, the strong dependent mode is not available equally to every
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determiner: it is almost completely unavailable toall, but in general available to

every. This availability of modes of processing explains the hierarchy in felicity of

the examples in (6.47).

Another parameter in the felicity judgments has to do with how discourse

relations interact with the modes of processing. For some speakers, a discourse re-

lation like narration may suffice to support a strongly dependent processing mode,

even though for many this appears not to be the case. This variation, I argue, is an-

other cause of the marginality of telescoping constructions, though more research

is needed to investigate the exact interaction between different discourse relations

and modes of processing.

6.7 Application: Donkey Discourse

The section expend DPL+ to implement donkey sentences like example in (6.48).

(6.48)a. Every farmer who owns a donkey beats it. (Kamp 1981)

b. If a farmer owns a donkey he beats it. (Kamp 1981)

At the same time, the formalism can be used to account for the anaphors which

access to antecedents in donkey sentences like (6.49a,b) by the idea discussed in

previous sections.

(6.49)a. Every farmer who owns a donkey beats it.

b. They treat them cruelly.

437



This section will only focus on the examples like (6.48a) that are quantifi-

cation, not conditional, donkeys sentences. This section will focus on three types

of questions concerning quantificational donkey sentence.

6.7.1 Phenomena Under Consideration

First, I shall avoidthe proportional problem(cf. Rooth 1987) arises from the sen-

tences like (6.50) for DRT.

(6.50)a. Most farmers who own a donkey beat it. (Rooth 1987)

b. (farmer(x) ∧ donkey(y) ∧ own(x, y))
−−−→
most beat(x, y)

In DRT, the unselective interpretation of
−−−→
most picks up most of the farmer and

donkey pairs and claims that the farmer beats the donkey in the pair. This formalism

is undesirable in case that one rich farmer who owns 200 donkeys, and 99 poor

farmers each owning a single donkey, (6.50a) would, incorrectly, come out as true.

The second question is that DRT style semantic predict that the truth of

(6.51) requires every man who has a dim will put all of his dimes into the meter.

This is so calledstrong reading. Nonetheless, there is aweak readingof (6.51)

which only requires every man who has a dime put at least one dime in the meter

(cf. Schubert & Pelletier 1989).

(6.51)Every person who has a dime will put it in the meter.

(Schubert & Pelletier 1989)
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The third question concerning the interpretation of singular pronouns in

(6.48a). Some people take the singular pronouns asnumberless. For example,

(6.48a) may be interpreted as (6.48a-1) which is plural.

• (6.48a-1) Every farmer who owns a donkey beats the donkeys he owns.

As I argued in chapter 2, the numberless argument is obvious wrong and I shall pro-

vide a semantics to guarantee that the singular pronoun in (6.48a) has the semantic

singular number feature.

6.7.2 Formalization

To model the donkey sentence, I will follow most scholars (cf. Lewis 1975 and

de Swart 1991) to treat the sentence (6.48a), repeated as (6.52a), as semantically

equivalent to (6.52a).

(6.52)a. Every farmers who owns a donkey beats it.

b. Every farmers who owns a donkey always beats it.

This type of treatment requires to introduce the adverbial quantification that

will be model asadverbial conjunctionin the extension of DPL+.

Definition 64 Unselective Adverbial Conjunction: First Approximation

1. SF [ϕ;always ψ]MS1
F := SF [ϕ; ψ]MS1

F , and∀S2
F that SF [ϕ]MS2

F , ∃S3
F that

S2
F [ψ]MS3

F .
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2. SF [ϕ;some ψ]MS1
F := SF [ϕ; ψ]MS1

F , and∃S2
F &S3

F thatSF [ϕ]MS2
F and

S2
F [ψ]MS3

F .

According to definition 64, the logical form of (6.48a) is (6.48a-DPL+).

• (6.48a-DPL+) (∃x; allx(farmer(x); jDep(x, y); ∃y; ay(donkey(y));

own(x, y));always (singular(y); beat(x, y)))

One desirable consequence follows from (6.48a-DPL+) is the singular pronoun in

(6.48a) is guaranteed to be singular.

Nonetheless, the definition 64 which results in the logical form (6.50a-

DPL+) for (6.50a) causes another problem other rather than the proportional prob-

lem.

• (6.50a-DPL+) (∃x; mostx(farmer(x); jDep(x, y); ∃y; ay(donkey(y));

own(x, y));always (singular(y); beat(x, y)))

In order for (6.50a-DPL+) to be true, every farmer who owns a donkey beats the

donkeys he owns, which is equivalent to (6.48a). That is not right.

To avoid the above mentioned problem, I shall make the adverbial quantifi-

cation to be selective rather than unselective.

Definition 65 Restricted Unselective Adverbial Conjunction

• SF
∼=x S1

F := {g(v)|g ∈ S} = {g(v)|g ∈ S1}, if v 6= x.
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1. SF [ϕ;A(x) ψ]MS1
F := SF [ϕ; ψ]MS1

F , and∀S2
F thatSF

∼=x S2
F andSF [ϕ]MS2

F ,

∃S3
F thatS2

F [ψ]MS3
F .

2. SF [ϕ;S(x) ψ]MS1
F := SF [ϕ; ψ]MS1

F , and∃S2
F and S3

F that SF
∼=x S2

F &

SF [ϕ]MS2
F andS2

F [ψ]MS3
F .

The idea of restricted unselective adverbial conjunction is to restrict the unselective

binding on specified variables.

Instead of (6.50a-DPL+), (6.50a-DPL+-1) which exploits the restricted un-

selective adverbial quantification on variabley, which are donkeys. This approach

can avoid the proportional problem and also avoid the problem arises from (6.50a-

DPL+). At the same time, we can account for singular pronoun semantically.

• (6.50a-DPL+-1) (∃x; mostx(farmer(x); jDep(x, y);∃y; ay(donkey(y));

own(x, y));A(y) (singular(y); beat(x, y)))

Concerning the comparison of weak and strong reading of donkey sen-

tences, my speculation is that (a) at the underspecified logical forms, donkey sen-

tences is underspecified with either a simple dynamic conjunction or a adverbial

conjunction, and (b) the specification of two readings depends on discourse rela-

tions which decide whether a simple dynamic conjunction or an adverbial conjunc-

tion should be selected. A complete investigation for this speculation on this topic is

beyond the topic of this dissertation. Please consider Geurts (2002) and Kanazawa

(2001) for more recent elaboration.
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There is another type of adverbial quantification which is anaphoric depen-

dent like examples in (6.53a,b), which has the logical forms (6.53a-1,b-1).

(6.53)a. Most books contain a table of contents. Sometimes it is at the end.

b. Most books contain a table of contents. Sometimes they are at the end.

(variations from Heim 1990)

• (6.53a-1)∃x; mostx(book(x)); jDep(x, y);∃y; ay(table(y)); have(x, y);

sometimesx(singular(y); at the end(y, x))

• (6.53b-1)∃x; mostx(book(x)); jDep(x, y);∃y; ay(table(y)); have(x, y);

jDis(y); sometimesx(plural(y); at the end(y, x))

The logical formsometimesx(ϕ) is defined as follows.

Definition 66 Anaphoric Adverbial.

• SF [sometimesx(ϕ)]MS1
F := SF = S1

F , and∃S2
F thatSF [∃x]S2

F andS(x) ∩
S2(x) 6= Ø, and∃S3

F thatS2
F [ϕ]MS3

F .

Exploiting definition 66, we can account for the following discourses.22

(6.54)a. Most books on medicine contain a table of contents.

b. Some of them are at the end.

22Examples (6.54) and (6.55) are variations from Heim (1990).
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c. Some of them are at the beginning.

(6.55)a. Most books on medicine contain a table of contents.

b. Some of them are at the end.

c. They also contain illustrations of human anatomy.

There are more complicated issues concerning adverbial quantification. They are

beyond the scope of this dissertation.

6.8 Concluding Remarks

I summarize what I have done in this paper. I discuss some previous theories of

quantificational subordination that used special mechanisms to extract information

from otherwise inaccessible semantic components, arguing that they were inade-

quate for a general solution of the problem. I showed that such approaches either

over-generate or are unable to handle certain types of discourses that, in general,

are perfectly felicitous, and argued that the problem of QS is generated from the

conditional semantics used by dynamic theories to handle universal quantification.

I solved this part of the problem by proposing a semantic formalism which re-

leases information from universal determiners directly. I then moved to block the

over-generation made possible by this formalism with the mechanisms for inferring

discourse coherence utilized in SDRT. By using these two components, I showed, a

unified theory of QS can be developed which is located within a broader landscape

of discourse anaphora and discourse structure, rather than standing by itself as a
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special case. I also showed that my approach provides a means of modelling the

marginality of many QS examples.

I close with a pointer to future research. I believe that the account presented

here can be generalized to other kinds of discourse subordination. In quantifica-

tional subordination, licensing depends on compatibility between the object intro-

duced by a universal quantifier and the pronoun which depends on it. Abstracting

away from the quantificational case, subordination comes with a compatibility re-

quirement between a dependent object and its antecedent. In the modal domain,

this requirement corresponds to a need for the domains of modal operators to ‘fit’

one another. In the literature, it has been noted that certain types of modality work

together, and others do not:

(6.56)a. A wolf1 might come in.It1 would eat you first. (epistemic; subjunctive)

b. John1 should buya car2. He1 would driveit2 (deontic; subjunctive)

(6.57)a. A wolf1 will come in. *It1 would eat you first. (indicative; subjunctive)

b. John1 might buya bottle of wine2. * He1 should drinkit2.

(epistemic; deontic)

In my terms, the felicity/infelicity of the above examples corresponds to the

compatibility of the modal operators involved.

This observation itself is not new; scholars of modal subordination (Roberts

1996, Frank 1997, Geurts 1999) have all noted it in one form or another. However,

I think that my theory provides a new perspective on the facts by claiming that
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this need for compatibility is not limited to the modal case, but rather holds for

all sorts of subordinating contexts. I also take the perspective that, parallel to the

quantificational cases which are my main focus here, (a) modal operators are not

anaphoric barriers, and (b) anaphoric accessibility is also controlled by whether a

discourse is coherent.
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Chapter 7

Application: DP Coordination

This chapter extends the formalism of DPL+ to implement DP conjunction and DP

disjunction. I shall focus on the data concerning DP coordination reduction, the

interaction between DP coordination and quantifier scopes, and anaphora on DP

coordinations. Section 7.1 provides an overview of the literature on problems of

coordination. Section 7.2 and 7.3 discuss the relevant data and provide a formaliza-

tion of DP conjunction. Section 7.4 discusses data related to DP disjunction, and

section 7.5 provides a rudimentary DPL+ style formalism for DP disjunction and

shows why the formalism still does not provide a proper account for DP disjunction.

7.1 The Problems of Coordination

Coordination is a huge topic in syntax and semantics. To avoid unnecessary mis-

understanding about my project in this chapter, I shall first make clear about what

kind of phenomena are under consideration here.

Coordination in its nature is cross-categorical:and andor can coordinate

different syntactic or semantic structures. We may consider a hierarchical structure

in coordination like (7.1).

(7.1) a. S1 coord.S2.
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b. (DP1 coord.DP2) VP.

c. DP (V P1 coord.V P2).

d. D (NP1 coord.NP2) VP.

The following will provide a general review concerning the semantics of

coordination. When I discuss issues related to coordination, I will be careful about

the type of coordination we are talking about.

The Category Reduction Problem

The first question is about whether every coordination structure can be re-

duced to coordination in a higher order category. The possibility of category reduc-

tion for coordination is considered in (7.2).

(7.2) a. S1 coord.S2.

b. DP1 coord.DP2 VP. ?
⇔ DP1 VP coord.DP2 VP.

c. DPV P1 coord.V P2. ?
⇔ DPV P1 coord. DPV P2.

d. D NP1 coord.NP2 VP. ?
⇔ D NP1 VP coord. DNP2 VP.

The answer is negative. For example, VP coordination reduction is available

in (7.3a,b) but not available in (7.4a,b).

(7.3) a. John is happy and/or excited.⇔

b. John is happy and/or John is excited.
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(7.4) a. Exactly one girl sang and danced.6⇔

b. Exactly one girl sang and exactly one girl danced. (Winter 1998)

NP coordination reduction is available for (7.5a,b) but unavailable for (7.6a,b).

(7.5) a. Every linguist and philosopher knows the Godel theorem.⇔

b. Every linguist and every philosopher knows the Godel theorem.

(7.6) a. Every linguist or philosopher knows the Godël theorem.6⇔

b. Every linguist or every philosopher knows the Godël theorem.

(Winter 1998)

Coordination reduction is not in general available. The availability depends on the

constituents of the coordination and the environment the coordination is in.1

Wide vs. Narrow Coordination

It is well known that coordination can take different scopes. For example,

(7.7a) can be used to express, (7.7b), which expresses uncertainty about the object

that Mary is looking for, or (7.7c), which expresses uncertainty about Mary’s desire.

(7.7) a. Mary is looking for a maid or a cook. (Rooth and Partee, 1982)

b. Mary is looking for either a maid or a cook. (NS of 7.7a)

c. Mary is either looking for a maid or looking for a cook. (WS of 7.7a)

1See Winter (1998) for more details.
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(7.8) a. Mozart is easy to play for every pianist over 60 and below 20.

(Winter 1998)

b. Mozart is easy to play for every pianist who is over 60 and below 20.

(NS of 7.8a)

c. Mozart is easy to play for every pianist who is over 60 and Mozart is

easy to play for every pianist who is below 20. (WS of 7.8a)

The NS reading of (7.8a) cannot be true, and the WS reading of (7.8a) makes more

sense.

The Disjunction-Conjunction Conversion

A special phenomena related to disjunction coordination isdisjunction-conjunction

conversion. The availability of the conversion has several distinct sources. The con-

version of disjunction from (7.9a) to conjunction in (7.9b) is an example of (7.9c),

one of the De Morgan laws.

(7.9) a. John does not like sang or dance.⇔

b. John does not like sang and does not like dance.

c. ¬(A ∨B)⇔¬A ∧ ¬B

Similar phenomena can also be observer in a range of other operators other

than negation.

(7.10)a. Every child who likes tomato or pasta ate soup.⇔
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b. Every child who likes tomato ate soup and every child who likes pasta

ate soup.

(7.11)a. Mary may sing or dance.⇔

b. Mary may sing and Mary may dance.

(7.12)a. If Spain had fought in alliance with America or in alliance with Ger-

many in World War II, Hitler would have been pleased.⇔

b. If Spain had fought in alliance with America, Hitler would have been

pleased, and If Spain had fought in alliance with German in World War

II, Hitler would have been pleased. (Nute 1980: 157)

(7.10a,b) can be explained by the downward monotonicity of the first argument

position of the determinerevery. (7.11a,b) is an example of free choice disjunction,

which is explained in detail in Asher & Bonevac (forthcoming) and Zimmermann

(2000). See Nute (1985) for more details about (7.12a,b).

7.2 Plurality and DP Conjunction

Collective readings and cumulative readings can block DP conjunction reduction.

The distributive reading of (7.13a) can be reduced to the distributive reading of

(7.13b). (7.14a) has a collective reading, that three boys and four girls as a whole

together lifted the piano upstairs, which cannot be reduced to (7.14b).

(7.13)a. Three boys and four girls went to the party.
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b. Three boys went to the party and four girls went to the party.

(7.13a⇔ 7.13b for Distributive Reading)

(7.14)a. Three boys and four girls together lifted the piano upstairs.

b. Three boys together lifted the piano upstairs and four girls together lifted

the piano upstairs (7.14a6⇔ 7.14b)2

To model the distributive reading of (7.13a), the theory of generalized coordination

in Rooth & Partee (1983) provides the following schema (7.15a).u is the general-

ized conjunction.

(7.15)a. λQ.threeX(boy(X) ∧Q(X)) u λQ.fourX(girl(X) ∧Q(X)) =

λQ.[threeX(boy(X) ∧Q(X)) u fourX(girl(X) ∧Q(X))=

λQ.[threeX(boy(X) ∧Q(X)) ∧ fourX(girl(X) ∧Q(X))

b. λQ.[threeX(boy(X) ∧Q(X)) ∧ fourX(girl(X) ∧Q(X))

[λX.went to the party(X)]= threeX(boy(X) ∧
went to the party(x)) ∧fourX(girl(X) ∧ went to the party(x))

(7.15a) automatically provides the DP conjunction reduction for (7.13a) by (7.15b).

Nonetheless, the schema (7.15a) also automatically yields the conjunction reduction

for (7.14a) which results in a wrong prediction.3

2I am not sure whether (7.14b) is an available reading for (7.14a).
3In Chapter 4, I already showed that the generalized conjunction in Rooth & Partee (1983) cannot

handle the VP conjunction examples like (i) which exhibit two different plural readings for the same
DP.

• (i) Three students lifted a piano (together) and a chair (individually) upstairs.
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Similarly, the cumulative reading of (7.16) does not have a DP conjunction

reduction.

(7.16)Three boys and four girls lifted five pianos upstairs.

It is easy to see why conjunction reduction is unavailable for the cumulative reading

of (7.16): it may be that some boys and some girls work together to lift a piano

upstairs.

The second issue is about DP conjunction and quantifier scope. Consider

(7.17a) and its two readings (7.17a-1) and (7.17a-2).

(7.17)a. Every boy feeds a dog and a cat.

a-1. Every boy feeds a dog and every boy feeds a cat. (WS Every)

a-2. There is a dog that every boy feeds and there is a cat that every boy

feeds. (NS Every)

Standard QR plus generalized conjunction can get both WS and NS every for

(7.17a). To model the readings (7.17a-1) and (7.17a-2), the whole DP conjunction

is treated as achuckin movement like (7.17a-1-1) and (7.17a-2-1), i.e. it moves out

leaving a trace of typee while the DP conjunction has type<< e, t >, t >, and is

interpreted with generalized conjunction.

• (7.17a-1-1) [every boy 1[a dog and a cat 2[t1 feed t2] ] ] (WS Every)

• (7.17a-2-1) [a dog and a cat 1[every boy 2[t1 feed t2] ] ] (NS Every)
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The interaction between quantifier scope and DP conjunction can be more

complicated. Consider (7.18a) and one of its possible readings (7.18a-1), which has

the QR style logical form (7.18a-2).

(7.18)a. Every man admires a movie star and his mother.

a-1. There is a movie star that every man admires and every man admires his

mother. (Mixing WS and NS Every)

a-2. [a movie star 1 [ every man 2 [his2 mother 3[t2 admiret1 andt3)]]]

(QR for Mixing WS and NS Every)

To get the reading (7.18a-1), the DPa movie starin (7.18a) must take scope out-

side ofevery manbut his motherin (7.18a) must take scope inside ofevery man.

The gives the reading its name: thesplitting conjunction reading. A possible log-

ical form for the splitting conjunction reading (7.18a-1) is (7.18a-2). Nonetheless,

(7.18a-2) cannot be interpreted in the QR framework since generalized conjunction

cannot be applied on typeeexpressions.

The reading (7.18a-1) is suppose to describe a situation in which every man

admires two women and one of them is Julia Roberts and the other one of them

is his mother. Nonetheless, intuitions differ as to whether (7.18a-1) is an available

reading of (7.18a). The DPhis motherin (7.18a) must be under the scope ofevery

manto receive the anaphoric interpretation. The question is whethera movie star

in (7.18a) can scope outside ofevery.
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There are reasons to believe that (7.18a-1) should not be impossible to ob-

tain. First, the reading (7.18a-1) is more available in (7.18b) from the inference of

(7.18a).

(7.19)a. Every man loves Julia Roberts and his mother.

b. Every man loves a female movie star and his mother. (7.19a|= 7.19b)

Second, (7.20a,b) are simple variations of (7.18a) but have interpretations exactly

like those of (7.18a-1).

(7.20)a. Every man admires a particularmovie star and his mother.4

b. Every man admires the samemovie star and his mother.

In (7.20a,b), the specific indefinite and the definite force the splitting conjunction

reading.

Some people might suggest the difficulty of obtaining (7.18a-1) can be ex-

plained by the uninterpretability of (7.18a-2). In fact, a more general explanation

has already been offered in the framework of the discussion in Ross (1967): the

coordinate structure constraint(CSC).

(7.21)Coordinate Structure Constraint. In a coordinate structure, no conjunct

may be moved, nor may any element contained in a conjunct be moved out

of that conjunct. (Ross 1967)

4The same effect is also available for (i).

•(i) Every man admires two particularmovie stars and his mother.
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The mixed reading of (7.19a) requires to move out one of the conjuncts out of the

DP coordination and violates the CSC.

CSC in (7.21) is a purely syntactic constraint. A semantic-pragmatic coun-

terpart of CSC can be formulated in terms of SDRT in Asher & Lascarides (2003):

coordination structure induces theParallel rhetorical relation for discourse. The

mixed reading of (7.19a) ruins the parallelism induced by coordination.

It is also well known that there are a lot of counterexamples to the CSC.5

The semantic-pragmatic counterpart of CSC from SDRT provides an explanation:

the violation of CSC is dis-preferred but not impossible.6 This may explain why

the mixed reading of (7.19a) is difficult but not impossible to obtain. As far as

I know, the logical form for the reading with limited availability (7.18a-1) is still

left uninterpretable in the literature, because the logical form (7.18a-1) contains a

conjunction of two typee traces.

The third issue is about anaphora. An anaphor may either be anaphoric to a

whole DP conjunction, e.g. (7.22a,b), or one of the conjuncts of an DP conjunction,

e.g. (7.23b). Consider the following examples in (7.22).

(7.22)a. Three boys and four girlstogether lifted the piano upstairs. Theyput it

in the Waggener Hall 316.

b. Every boy feeds a dog and a cat. They play with themevery day.

5A type of example which violates the CSC is called the across-the-board movement, e.g. (i).

• (i) Whoi should Jane detest[ei] and Harry adore[ei]? (Boskovic & Franks 2000: 107)

6Kehler (2002: chapter 5) provides a similar type of explanation
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The E-type analysis would treat the pronounthey in (7.22a) asthe three boys and

the four girls, even though it is not clear howthe three boys and the four girlscan

be formally implemented.7 It is not clear how a dynamic semantics can account for

the pronountheyin (7.22a) since there are two variables introduced by two different

DPs.8 Similar issues arise for (7.22b).

(7.23a,b) exhibit the difference in anaphoric resolution between anaphoric

pronouns and anaphoric definite descriptions.

(7.23)a. Three men and four women walked into the bar. ?? They looked happy

and they looked sad.

b. Three men and four women walked into the bar. The men looked happy

and the women looked sad.

The anaphoric definite descriptions in (7.23b) provide better resolution for anaphoric

relations than anaphoric pronouns in (7.23a), so the anaphors in (7.23b) can be

anaphoric to different conjuncts.

7.3 Formalizing DP Conjunction

The three issues discussed in section 7.2 lead towards the same conclusion: we need

typee conjunction. The failure of DP conjunction reduction requires predication, in

terms of QR, on two typee traces simultaneously. The splitting conjunction reading

7See Simons (2000: 231) for more discussion of this difficulty.
8DRT can make use of summation. But it is not clear how other dynamic semantics in the DPL

style can handle this.
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obviously requires typee conjunction, because different conjuncts, in terms of QR,

should be able to move independently. An account for anaphors also requires some-

thing similar to typee conjunction, because anaphors can access to either whole DP

conjunctions or different conjuncts.9 The failure of the generalized conjunction

schema tells us that there is no easy way to get a boolean typee conjunction in a

pure type driven semantics.

So far, what we have in DPL+ is the dynamic conjunction“; ”. Dynamic

conjunction is obviously not enough to model the typee conjunction we need. To

handle the typee conjunction, I shall introduceconjunctive variables, which are

essential non-boolean.

Definition 67 Conjunctive Variables. If t1, ...., tn are variables, thent1∧ ...∧ tn is

a conjunctive variable. Some examples of the interpretation of conjunctive variables

are the following.

1. Conjunctive Variables in Predication.SF [P (t1 ∧ ... ∧ tn)]MS1
F :=

SF [P (t1)]MS1
F , ..., andSF [P (tn)]MS1

F .

2. Conjunctive Variables in Distributive Transition.

SF [jDis(t1 ∧ ... ∧ tn)]S1
F := SF [jDis(ti); ...; j

Dis(tn)]MS1
F .

3. Conjunctive Variables in Collective Transition.10

SF [jCol(t1 ∧ ... ∧ tn)]MS1
F :=

9See Partee (1987) for typee interpretation of singular anaphoric pronouns.
10See Appendix A for other formalism related to conjunctive variables.
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(a) S = S1,

(b) for anygi ∈ S1, µ2(f 1
gi
(t1)) = ... = µ2(f 1

gi
(tn)) =

δ(µ1(fgi
(t1)) ∪ ... ∪ µ1(fgi

(tn))) and for anyti 6= t1...tn,

µ2(f 1
gi
(ti)) = µ2(fgi

(ti)).

(c) for gi ∈ S1 andti, µ1(f 1
gi
(ti)) = µ1(fgi

(ti)).

Definitions 67.1, 67.2, and 67.3 provide the way to make use of conjunctive vari-

ables in predication, distributive transitions, and collective transitions. We can eas-

ily extend definitions 67.1, 67.2, and 67.3 to the I-DPL+ defined in chapter 5. The

advantage of using conjunctive variables in dynamic semantics is that we can pro-

vide an interpretation for the conjunction of typee expressions.

To implement the idea of conjunctive variables in the type theoretical frame-

work of underspecified logical forms, we can use the schema (7.24), in whichΩn

represents quantifiers. (7.24a) and (7.24b) are underspecified as to whether vari-

ables should be used conjunctively or not.

(7.24)a. λQ.Ω1
x(P (x); Q(x)) u λQ.Ω2

y(R(y); Q(y)) =

λQ.[Ω1
x(P (x); Q(x ∧ y)) u Ω2

y(R(y); Q(x ∧ y))] =

λQ.[Ω1
x(P (x)); Ω2

y(R(y)); Q(x ∧ y)]

b. λQ.Ω1
x(P (x); Q(x)) u λQ.Ω2

y(R(y); Q(y)) =

λQ.[Ω1
x(P (x); Q(x)) u Ω2

y(R(y); Q(y))] =

λQ.[Ω1
x(P (x)); Ω2

y(R(y)); Q(x); Q(y)]

458



We can provide the logical forms (7.25b) and (7.25c) for (7.14a), repeated

as (7.25a).

(7.25)a. Three boys and four girls together lift the piano.

b. ∃x;∃y; threex(boy(x)); foury(girl(y)); jCol(x ∧ y); lift(x ∧ y)

c. ∃x;∃y; threex(boy(x)); foury(girl(y)); jCol(x); jCol(y);

lift the piano(x); lift the piano(y)

(7.25b) is the logical form for the reading of (7.25a) which does not have conjunc-

tion reduction. (7.25c) is the logical form for the reading of (7.25a) which has

conjunction reduction.

Similarly, the distributive transition provides the logical form (7.26b) for

(7.26a).

(7.26)a. Three boys and four girls went to the party.

b. ∃x;∃y; threex(boy(x)); foury(girl(y)); jDis(x ∧ y);

went to the party(x ∧ y)

The idea of conjunctive variables can also be applied within GB type syntax.

The logical form of (7.25a) can be constructed in the GB framework by exploiting

the conjunctive variables in (7.27).

(7.27)a. Surface Form
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S

DP

DP

three-boys

CONJ

and

DP

four-girls

VP

lift-piano

⇓

b. Logical Form

S1

DP

three-boys-x

S2

DP

four-girls-y

S3

DP

DP

x

CONJ

and

DP

y

VP

lift-piano

The dynamic interpretation for conjunctive variables helps to solve the problem of

uninterpretable conjunction of typee expressions.11

11The formalism can also account for the examples from de Swart (2001) concerning DP con-
junctions containing downward monotonic determiners.

• (i) At least five boys and exactly three girls went to the party.

• (ii) At least four students and exactly five professors are interested in the topic.

(de Swart 2001)
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To implement the examples (7.17a), we need to provide a definition for

conjunctive variables in dependency transitions.

Definition 68 Conjunctive Dependency

• Conjunctive Variables in Dependency Transitions.SF [jDep(u, t1∧...∧tn)]S1
F :=

SF [jDep(u, t1); ...; j
Dep(u, tn)]MS1

F

The different readings for (7.17a) can be easily implemented by using def-

inition 68. The mixed reading of (7.18a), repeated as (7.28a), can be implemented

as (7.28b).

(7.28)a. Every man admire a movie star and his mother.

b. Wide Scope Every:∃x;∃y; ∃z; allx(man(x)); jDep(x, y ∧ z);

ay(star(y)); mother(x, z); love(x, y ∧ z)

c. Mixed Reading:∃x;∃y;∃z; jDep(y, x); allx(man(x)); ay(star(y));

jDep(x, z); mother(x, z); love(x, y ∧ z)

When we handle conjoined proper names, DPL+ uses the following defini-

tion for a proper name PN.

(7.29)PN=λP.∃x; x = pn; P (x)

By definition (7.29), DPL+ provides logical form (7.30b) for (7.30a).

(7.30)a. John and Bill together lifted the piano up stair.
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b. ∃x;∃y; x = john; y = bill; jCol(x ∧ y); lift piano(x ∧ y)

We can also define plural pronominal number on conjunctive variables. We

can easily get the logical form (7.31b) to account for the plural pronoun in (7.22a-

1), repeated as (7.31a).

(7.31)a. Three boys and four girlstogether lifted the piano upstairs. Theyput it

in Waggener Hall 316.

b. ∃x;∃y;∃z; threex(boy(x)); foury(girl(y)); jCol(x∧y); thez(piano(z));

lift(x ∧ y, z); plural(x ∧ y); singular(z); put(x ∧ y, z)

Examples which have anaphoric relations to different conjuncts of DP con-

junctions like (7.23b), repeated as (7.32a), would have logical forms like (7.32b).

(7.32)a. Three men and four women walked into the bar. The men looked happy

and the women looked sad.

b. ∃x;∃y; threex(man(x)); foury(woman(y)); jDis(x ∧ y);

walk(x ∧ y, z); plural(x); man(x); happy(x); plural(y); woman(y);

sad(y)

7.3.1 Case Study: Set Union vs. Set Formation

In the literature, there are two approaches concerning the DP conjunction of ref-

erential expressions, i.e. conjunction of typee expressions. The conjoined typee
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expressions deserve special treatment because generalized conjunction does not ac-

count for conjoined typee expressions. Following Winter (2001: 38), one is named

theset unionapproach and the other is named theset formationapproach.

(7.33)a. Set Union Approach.e1 and e2=e1 ∪ e2
12

b. Set Formation Approach.e1 and e2= e1 ¯ e2={e1,e2}

For example, assume thate1={d1, d2} ande2 = {c1, c2, c3}.

• (7.33a-1)e1 and e2={d1, d2} ∪ {c1, c2, c3} = {d1, d2, c1, c2, c3}

• (7.33b-1)e1 and e2={d1, d2} ¯ {c1, c2, c3} = {{d1, d2}, {c1, c2, c3}}

The difference in the two approaches shows up in the following examples.

(7.34)a. The cards below seven and the cards from seven up are separated.

b. The cards below ten and the cards from ten up are separated.

(Winter 2001: 39)

(7.35)a. The cows and the pigs were separated.

b. The young animals and the old animals were separated.

(Schwarzschild 1992: 638)

12The set union approach has to take the denotation of proper names John and Mary as{john}
and{mary} in order to provide an interpretation ofJohn and Mary. Winter (2001) exploits the type
shifting mechanism to get{john, mary} from objects John and Mary.
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Assume that plural definite descriptions have typee which refer to the maximal sets

satisfying certain descriptions. It is easy to find a model to show that (7.34a,b), as

well as (7.35a,b), have different truth conditions on the set union and set formation

approaches. Consider a situation K where the only animals are the cows and the

pigs. The set union approach predicts thatthe cows and the pigsand the young

animals and old animalsrefer to the same set, the set of animals, in the situation

K. The set formation approach predicts thatthe cows and the pigsand the young

animals and old animalsrefer to two different sets which contain either a set of

cows and a set of pigs or a set of young animals and a set of old animals, which are

both different from the set of animals. While set union predicts (7.35a,b) to have

the same truth value with respect to K, set formation predicts that (7.35a,b) have

different truth values with respect to K. Intuitively set formation seems to make the

right prediction.

The set formation approach also catches another intuition about DP con-

junctions. It is indicated in Schwarzschild (1992) that (7.35a,b) have different con-

text change potentials (anaphoric content), as shown by the comparison in (7.36a,b).

(7.36)a. The cows and the pigs were separated. The former were in favor of

rebelling but the latter were not. (Schwarzschild 1992: 664)

b. The animals were separated. *The former were in favor of rebelling but

the latter were not.

Set formation approach tries to account for the difference between (7.36a,b) by

appealing to the different sets referred by the two DPs in (7.36a), although how that
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works is still left unspecified.

A puzzling phenomenon concerning the set formation approach is that there

are no predicates which can distinguish whether a conjoined DP refers to a set of

individuals (an ‘urelement’) or a set of sets13, even though they can reflect truth

conditional differences. It makes people wonder whether the distinction is real.

Consider the following comparison.14

(7.37)a. The animals filled the barn to capacity.

b. The cows and the pigs filled the barn to capacity.

(7.38)a. The animals were hungry.

b. The cows and the pigs were hungry.

(7.39)a. The animals were separated.

b. The cows and the pigs were separated.

The DPthe animalssimply denotes a set. The examples in (7.37a,b) and (7.38a,b)

clearly show that both sets of individuals and sets of sets can be the argument of the

simple collective predicatefilled the barn to capacityand the simple distributive

predicatewere hungry. Moreover, the examples (7.39a,b) show that both set of

individuals and sets of sets can be the argument of so-called higher order collective

13In the literature, e.g. Schwarzchild (1992), the terminologiesfirst order setandhigher order set
are used. These terminologies are misleading. The two types of sets have the same ‘order’.

14The following argument basically follows Schwarzschild (1992). There is another argument in
Schwarzschild (1992), cited in Winter (2001: 40), that I do not understand.
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predicates likebe separated. This leads to the following undesirable consequences:

(a) there is no predicate which is sensitive to the difference between first order and

higher order set-referring DPs, and (b) every predicate is at least ambiguous with

respect to taking sets of individuals or sets of sets as arguments.15

An even more puzzling phenomenon challenges both set formation and set

union approaches. The proper interpretation (7.40b) of (7.40a) shows thatthe cows

and the pigsshould not be taken as the union of the cows and the pigs, nor should

it be taken as forming a higher order set. Instead, the cows and the pigs should be

predicated separately.

(7.40)a. The cows and the pigs are rebelling and nice respectively.

b. The cows are rebelling and the pigs are nice.

DPL+ can provide a better formalism to handle the puzzles. Before prov-

ing the detailed mechanism, I shall consider howbeing separatedis interpreted.

Examples (7.41a,b) and (7.42a,b) show thatbeing separatedare related tobeing

separated from.

(7.41)a. John and Mary were separated.

b. John was separated from Mary.

15Another possible account is from Link (1984) to take the conjunctionand to be ambiguous
between set union and set formation. This can makeThe cows and the pigsdenotes either a first
order or a higher order set. This approach does not help to handle the problem I am worried about
here.
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(7.42)a. The cows and the pigs were separated.

b. The cows were separated from the pigs.

In general, we can provide the following schema.

(7.43)A and B and .... are separated iff∀a1, a2 ∈ {A,B, ...}, a1 is separated from

a2.

Nonetheless, the schema (7.43) cannot be applied to examples like (7.44).

(7.44)The animals are separated.

The suggestion is that there are two different lexical meanings forbeing separated:

one,set formation separation, follows the schema (7.43), but the other,set separa-

tion, does not follow (7.43), which introduces a simple collective interpretation as

in (7.44).

By exploiting the DPL+ extension for coordination, we can provide the fol-

lowing mechanism for set formation predicates by exploiting predication over set

formation variables.

Definition 69 Set Formation Predication

1. SF [P (t1¯...¯tn)]MS1
F = SF = S1

F if {fg(ti) : g ∈ S and1 ≤ i ≤ n} ∈ PM

2. {A1, A2} ∈ SeparatedM iff A1 is separated fromA2
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By exploiting DPL+, we can provide the logical forms (7.42a-1) and (7.44-

1) to account for the different between (7.42a) and (7.44).

• (7.42a-1)∃x;∃y; thepl
x (cow(x)); jcol(x); thepl

y (cow(y)); jcol(y);

separated(x¯ y)

• (7.44-1)∃x; thepl
x (animal(x)); jcol(x); separated(x)

Definition 69 has advantages over both the set union and set formation ap-

proaches. First, we do not need to confine set formation to only typeeexpressions.

Definition 69 can provide an account for sentences likethree cows and four pigs

are separated. Second, definition 69 can be applied to set formation on the predi-

cation level and thereby avoid the challenge from (7.40a). By exploiting anaphoric

binding in DPL+, we can also easily account for examples like (7.36a,b).

7.4 Plurality and DP Disjunction

Unlike DP conjunctions, plural readings do not seem to affect DP disjunction re-

duction.

(7.45)a. Three boys or four girls went to the party.

b. Three boys or four girls together lifted the piano upstairs.

c. Three boys or four girls lifted five pianos upstairs.

The disjunction reduction interpretation gets the right interpretation for (7.45a) and

(7.45b). Unlike DP conjunction, the cumulative reading on both ‘boys and girls’

does not seem to be available for (7.45b).
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The disjunction reduction for DP disjunction may not be always available.

(7.46) has a reading other than the disjunction reduction (7.46a-1). (7.46a-2) repre-

sents the meaning that both Fred and Bill solve some problems, and between them

they solve all the problems.

(7.46)Fred or Bill has solved every problem which Mary has assigned.

(Kamp & Reyle 1993: 204)

• (7.46a-1)∀x((problem(x) ∧ assign(mary, x)) → solve(Fred, x)) ∧
∀x((problem(x) ∧ assign(mary, x)) → solve(Bill, x))

• (7.46a-2)∀x((problem(x) ∧ assign(mary, x)) → (solve(Fred, x)∨
solve(Bill, x)))

A similar reading is also available for example (7.47)

(7.47)Every boy owns a dog or a cat.

Wheneverytakes wide scope, there is a reading on which DP disjunction reduction

is unavailable, represented as (7.47-1).

• (7.47-1)∀x(boy(x) → (∃y(dog(y)∧own(x, y))∨(∃z(cat(z)∧own(x, z)))))

In the literature, the wide scope and narrow scope taking of DP disjunction

results in the so calledde-revs. de-dictodistinction, which further complicates the

issue of DP disjunction. Compare the examples in (7.48).
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(7.48)a. John drove his Benz or his BMW to school yesterday.

b. John drove a Benz or a BMW to school yesterday.

The disjuncts in the DP disjunction in (7.48a), as definites, must getde-re(narrow

scope disjunction) reading of disjunction, which can have the syntactic form like

(7.48a-1). We may account for thede-rereading by the presupposition projection

of definites.

• (7.48a-1) DP

DP

his BENZ1

DP

DP

his BMW2

coord

1 or 2

To account for the logical form (7.48a-1), a formalism for typee disjunction is

required.

On the other hand, (7.48b) can have thede-rereading, which has a syntactic

form like (7.48b-1), as well as ade-dicto(wide scope disjunction) reading, which

has the syntactic form (7.48b-2).

• (7.48b-1) DP

DP

a BENZ1

DP

DP

a BMW2

coord

1 or 2

(7.48b-2) DP

a BENZ1 or a BMW2
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One complication for thede-reandde-dictodistinction is that they may be

both available in some mixed sense. The DP disjunction in (7.49a) has a reading

which mixesde-re and de-dicto, which has the logical form (7.49a-1). The DP

disjunction in (7.49b) does not seem to have a mixed reading, e.g.de-refor a news

reporter andde-dictofor a movie star, which has the logical form (7.49b-1). We

may try to explain the unavailability of (7.49b-1) by the violation of CSC, but this

will at the same time rule out the availability of (7.48b-1).

(7.49)a. John admires Mary or a movie star.

b. John admires a news reporter or a movie star.

• (7.49a-1)admire(John, Mary) ∨ ∃x(movie star(x) ∧ admire(John, x))

• (7.49b-1)∃x(news reporter(x) ∧ (admire(John, x) ∨ (∃y(movie star(y)

∧admire(John, y)))

The different readings of disjunction quickly complicate the phenomena re-

lated to the interaction between DP disjunction and quantifiers. Similar to the prob-

lem about the interaction between scopes and DP conjunction, we need to account

for the mixed scope reading for (7.50), in which the indefinite takes wide scope,

which has the logical form (7.50-1).

(7.50)Every man admires a movie star or his mother.

• (7.50-1)∃x(movie star(x) ∧ ∀y(man(y) → (∃z(mother of(z, x))

∧(admire(y, x) ∨ admire(x, z)))))
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To make sense of (7.50-1), imagine a situation that every man admires a woman:

either a movie stat, Julia Roberts, or his mother. This is not a reading on which

DP disjunction reduction is available, similar to (7.46). The reading (7.50-1) au-

tomatically provides thede-re reading of the indefinite. Thede-re reading is not

obviously available for the narrow scope interpretation for the indefinite in (7.50).

In sum, the mixed scope reading for (7.50) is the combination of three phenomena:

mixed scope,de-rereading, and the failure of DP disjunction reduction.

The mixed reading of (7.50) is difficult to obtain for many speakers. The

mixed reading of (7.50) is more salient in (7.51b) from the inference of (7.51a) to

(7.51b).

(7.51)a. Every man admires Julia Roberts or his mother. (But not both.)

b. Every man admires a famous move star or his mother. (But not both.)

(7.51b|= 7.51b)

It is easy to imagine that the relation between anaphora and DP disjunction

is more complicated than the relation between anaphora and DP conjunction. I shall

begin with simple anaphors to DP disjunctions in (7.52).

(7.52)a. If Mary sees John or Bill, she waves to him. (Stone 1992: 1)

b. If a commuter owns a car of a motorcycle, he drives it to work.

(Kamp & Reyle 1993: 206)

A proper paraphrase for (7.52a) may be (7.52a-1).
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• (7.52a-1) If Mary sees John, she waves to him, and if Mary sees Bill, she

waves to him. (If Mary sees John and Bill, she waves to them.)

The story becomes complicated when we consider the relation between plu-

ral anaphors and DP disjunction. While (7.53a) is in general unacceptable, the

plural pronoun in (7.53b) seems to be fine.

(7.53)a. ?If Mary sees John or Bill, she waves to them.16

b. John or Bill murdered Mary last night. They both/He stalked Mary for

a long time.

I do not have an immediate explanation for the difference between (7.53a) and

(7.53b). The unavailability of the plural anaphora in (7.54b) may be easily ex-

plained by the unavailability of ade-rereading for the first sentence of (7.54b).

(7.54)a. John drove his Benz or his BMW to school yesterday. He bought it/them

last year.

b. John drove a Benz or a BMW to school yesterday. He bought it/*them

last year.17

More examples complicate the story further. Consider the example (7.55).

(7.55)Three boys or four girls together lifted the piano upstairs. They put it in

Waggener Hall 316.

16This sentence is acceptable for some speakers.
17This reading seems to be only compatible with the exclusive reading ofor.
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It is not clear how we should account forthey in (7.55). We may ask whatthey

accesses to in (7.55).

7.4.1 DP Disjunction, Anaphora, E-Type Analysis

Stone (1992) and Simons (2000) argue that dynamic semantics in general cannot

account for anaphora to a disjoined DP. Instead, they favor and provide E-type

proposals for anaphora to DP disjunction. While I agree, as well as Kamp & Reyle

(1993: 205), that standard and traditional dynamic semantic does not provide a

proper account for DP disjunction and anaphora, I will argue that E-type proposals

fail to account for anaphora in DP disjunction either.

Let us begin with example (7.56) simplified from example (7.52a). A naive

E-type analysis may suggest to replace the pronounhim by John or Bill, as shown

in (7.56-1).

(7.56)a. Mary met John or Bill yesterday.

b. She waved to him.

• (7.56-1) Mary met John or Bill yesterday. She waved to John or Bill.

(7.56-1) is not a proper paraphrase of (7.56) because (7.56-1) can be true in the

situation that Mary met John but she waved to Bill. As suggested by Stone (1992),

(7.56) has a proper paraphrase as (7.56-2).

• (7.56-2) Mary met John or Bill yesterday. She waved to the man she met.
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By exploiting situation semantics in the E-type analysis of Heim (1990), Stone

(1992 (abstracting from the formalism here) can paraphrase (7.56-2) by (7.56-

Stone), which is claimed to capture the proper truth conditions of (7.56).

• (7.56-Stone) There is a minimal situation in which Mary met John or Bill and

which extends to a minimal situation in which Mary waved to the man she

met.

(7.56-Stone) has two advantages. First, for a minimal situation in which Mary met

John or Bill, it is impossible that in the situation Mary met both John and Bill since

the situation is ‘minimal’. A situation in which Mary met John but she waved to

Bill will not make (7.56-Stone) true. Second, (7.56-Stone) is compatible with (non-

minimal) situations in which Mary met both John and Bill. In this situation, the

truth of (7.56-Stone) will guarantee that Mary waved to both John and Bill. This

shows that the disjunction is Stone (1992) is still inclusive disjunction.

Simons (2000) implements the pronoun in (7.56b) using a proposal which is

similar to Neale (1990) by recovering a definite description from (7.56a).18 By ab-

stracting from the antecedent recovering rules19, she provides the paraphrase (7.56-

Simons) for (7.56).

18While the approach in Stone (1992) is identified as the pragmatic E-type analysis of Heim
(1990), the approach in Simons (1990) is identified as the grammatical E-type analysis in Heim
(1990).

19See Simons (2000) chapter 5, section 4.
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• (7.56-Simons) Mary met John or Bill yesterday. She waved to the man who

is either John or Bill she met.20

Without exploiting minimal situations in situation semantics, (7.56-Simons) does

not provide a proper truth condition for (7.56). The second sentence of (7.56-

Simons) has a uniqueness presupposition that Mary met either John or Bill but

not both. This presupposition can only be satisfied if the exclusive interpretation

of disjunction is assumed. Nonetheless, there is no independent reason to assume

that.21 On the other hand, if Simons (2000) tries to account for (7.56-Simons) with-

out uniqueness presupposition22, then (7.56-Simons) can be true in the case that

Mary met John but she waved to Bill.23 This problem is exactly the same as the

problem for the paraphrase (7.56-1).24

We can extend Stone’s proposal to account for example (7.57). Simons

(2000) cannot get the proper truth conditions for (7.57) for the same reason that

Simons (2000) cannot get a proper truth conditions for (7.56).

(7.57)a. A soprano or an alto will sing.

b. She will be accompanied on the piano. (Simons 2000: 225)

20(met(marry, john)∨met(marry, bill))∧(∃!x(wave(mary, x)∧man(x)∧met(marry, x)∧
(x = john ∨ x = bill)))

21See Pelletier (1977) arguing that the disjunction in English is an inclusive disjunction.
22The special mechanism for the interpretation of anaphors in Neale (1990) can provide a mech-

anism for this.
23The special mechanism in Neale (1990) can provide a mechanism for this. In there, the unique-

ness presupposition is neglected.
24I do not understand Simons’ criticism of Stone (1992) in Simons (2000: 228-229).
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Even though Stone’s and Simon’s original proposals are not intended to ac-

count for plural anaphora, I would like to consider whether their proposals can be

extended to handle it. Example (7.58) challenges both Stone and Simons’ propos-

als. Neither Stone (1992) nor Simons (2000) provides an account for the plural

pronouns in examples like (7.58) and (7.59), but we may imagine what they might

say about it.

(7.58)a. Mary saw John or Bill at the party yesterday.

b. But they didn’t see her.

(7.59)a. John drove the Benz or the BMW to school yesterday.

b. He bought them last year.

A naive approach (and I do not see any other way) is to provide the para-

phrase (7.59-1) for (7.59).

• (7.59-1) John drove the Benz or the BMW to school yesterday. He bought

the Benz and the BMW last year.

(7.59-1) captures the truth conditions of (7.59). (7.59-1) is unavailable to Simons’

proposal since the antecedent recovery rule will not provide (7.59-1). There will

be no way for Stone to interpret (7.59-1) either, since every minimal situation that

contains either the Benz or the BMW does not contain the other one, and so the

plural pronoun cannot get the right reference.
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A possible way to help Stone’s proposal is the following: since definite

descriptions are presuppositional, the two definites in (7.59a) must project out (be

accommodated) and so every minimal situation for the truth of (7.59a) will contain

both of the two cars to be referred by the pronoun in (7.59b). Nonetheless, this

proposal will fail to account for the sentenceHe bought it yesterdaywhich could

follow (7.59a), because there are two objects, but not one object, in the minimal

situation. The singular pronoun then cannot be used in the minimal situation.

There are more troubles for the minimal situation account of Stone (1992).

For example, the minimal situation proposal will provide only the interpretation of

(7.60a) which fails to have DP disjunction reduction.

(7.60)a. Every student owns a dog or a cat.

b. They feed it every day.

While Stone’s minimal situation proposal does not provide a way to account for

the two different readings of (7.60a), minimal situation accounts in general do not

provides a way to account for (7.60b), especially the plural pronoun.

7.5 DP Disjunction is Still Hard

According to section 7.4, a proper dynamic semantics for DP disjunction should be

able to account for the difference between reducible and irreducible DP disjunction,

difference between thede-reand thede-dictoreading of DP disjunction, the inter-

action between DP disjunction and quantifiers, and anaphora to DP disjunctions

which reflects thede-reandde-dictoreadings.
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This section will provide a semantics which can account for some, but not

all, phenomena related to DP disjunction, and will also show why it is still difficult

for dynamic semantics, as well as other semantics, to provide an account for DP dis-

junction. Sincede-rereadings and anaphoric pronouns for disjointed DPs require a

formalism for typee disjunction, I shall introduce the disjunctive variables to model

the typee disjunction. The definition 70 provides the semantics for disjunction in

intensional DPL+.25

Definition 70 DPL+ Disjunction

1. Disjunction Operation. σ[ϕ⊕ ψ]Mσ1 :=

(a) ∀(w, SF ) ∈ σ, ∃(w, S1
F ) ∈ σ1 that either(w, SF )[ϕ]M(w, S1

F ) or

(w, SF )[ψ]M(w, S1
F ), but not(w, SF )[ϕ ∧ ψ]M(w, S1

F ).

(b) ∀(w, S1
F ) ∈ σ1, ∃(w, SF ) ∈ σ that either(w, SF )[ϕ]M(w, S1

F ) or

(w, SF )[ψ]M(w, S1
F ), but not(w, SF )[ϕ ∧ ψ]M(w, S1

F ).

(c) ∃(w, SF ) ∈ σ and∃(w, S1
F ) ∈ σ1 that(w, SF )[ϕ]M(w, S1

F ), and

∃(w, SF ) ∈ σ and∃(w, S1
F ) ∈ σ1 that(w, SF )[ψ]M(w, S1

F ).

2. Disjunctive Variables. σ[P (x ∨ y)]Mσ1 := σ = sigma1, if

(a) ∀(w, SF ) ∈ σ, ∃(w, S1
F ) ∈ σ1 that either(w, SF )[P (x)]M(w, S1

F ) or

(w, SF )[P (y)]M(w, S1
F ), but not(w, SF )[x ∧ y]M(w, S1

F ).

25The intensional definition here is similar to Zimmermann (2000) which implement disjunction
as inherently intensional. There are other options available, e.g. Asher & Bonevac (2004).
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(b) ∀(w, S1
F ) ∈ σ1, ∃(w, SF ) ∈ σ that either(w, SF )[P (x)]M(w, S1

F ) or

(w, SF )[P (y)]M(w, S1
F ), but not(w, SF )[x ∧ y]M(w, S1

F ).

(c) ∃(w, SF ) ∈ σ and∃(w, S1
F ) ∈ σ1 that (w, SF )[P (x)]M(w, S1

F ), and

∃(w, SF ) ∈ σ and∃(w, S1
F ) ∈ σ1 that(w, SF )[P (y)]M(w, S1

F ).

3. σ[singular(t1∨t2)]Mσ1 := σ = σ1 if ∀κ ∈ σ, either{κ}[singular(t1)]M{κ}
or {κ}[singular(t2)]M{κ}.

4. σ[plural(t1 ∨ t2)]Mσ1 := σ = σ1 if ∃κ ∈ σ, {κ}[plural(t1)]M{κ} or

{κ}[plural(t2)]M{κ}.

Definition 70.1 provides the semantics for disjunction in general, but I shall limit

my discussion only to its application on DP disjunction. 70.2 provides a semantics

for the predication on disjunctive variables.

Definition 70 defines the semantics of disjunctive ‘exclusively’ on the inten-

sional level, but it is consistent with inclusive reading of disjunction. The implica-

tion from (7.61a) to (7.61b) confirms this.

(7.61)a. Mary met a young man and a handsome old man.

b. Mary met a young man or a handsome old man. (7.61a|= 7.61b)

According the semantics in definition 70, (7.61a|= 7.61b), this confirms the idea

that the disjunctive in definition 70 is truth conditionally inclusive.

The difficulty for definition 70 to handle DP disjunction and anaphors shows

up immediately. Consider the logical form (7.57a-1) as thede-dicto reading of
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(7.57a). The pronoun in (7.57b), as shown by (7.57a,b-1), can also get the proper

interpretation. It is impossible for (7.57a,b-1) to have an interpretation that a so-

prano sings but an alto is accompanied by the piano.

• (7.57a-1)((∃x; ax(soprano(x)))⊕ (∃y; ay(alto(y))); sing(x ∨ y)

• (7.57a,b-1)((∃x; ax(soprano(x)))⊕ (∃y; ay(alto(y))); sing(x ∨ y);

singular(x ∨ y); accompanied piano(x ∨ y)

So far so good. For (7.56a), we can get two possible logical forms with

respect tode-reandde-dictoreading.

• (7.56a-de-dicto)∃x; x = mary; ((∃y; y = john)⊕ (∃z; z = bill));

met(x, y ∨ z)

• (7.56a-de-re)∃x; x = mary;∃y; y = john;∃z; z = bill; met(x, y ∨ z)

We can see that thede-dictoreading represents the correct interpretation of

(7.56b).

• (7.56a,b-de-dicto)∃x; x = mary; ((∃y; y = john)⊕ (∃z; z = bill));

met(x, y ∨ z); singular(x); singular(y ∨ z); wave(x, y ∧ z)

However, there are two problems for the interpretation of (7.56a,b) provided

by (7.56a,b-de-dicto). First, (7.56a) does not have a de-dicto reading. If (7.56a) is

true, it implies that something is John and something is Bill (∃x; ∃y; x = john; y =
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bill). (7.56a-de-dicto) does not have this implication. Second, the plural pronouns

in (7.58b) are unavailable from (7.56a-de-dicto). For every information state which

is an output of (7.56a-de-dicto), according to the intensional semantics of disjunc-

tion, every element in the information state is either defined on variable x or variable

y, but not both. To pass the testplural(x ∧ y), every element of the information

state must be defined on both x and y.26

We can provide the logical form (7.56a,b-de-re) for the de-re interpretation

of (7.56a,b).

• (7.56a,b-de-re)∃x; x = mary;∃y; y = john;∃z; z = bill; met(x, y ∨ z);

singular(x); singular(y ∨ z); wave(x, y ∧ z)

Again, there is one obvious problem from (7.56a,b-de-re). In (7.56a,b-de-

re), there is no guarantee that the guy who Mary met is the guy whom Mary waved

to. This problem is similar to the problem in Simons’s proposal. Nonetheless,

(7.56a-de-re) can provide a proper logical form for the pronoun in (7.58b): both of

the variables x and y are defined in (7.56a-de-re).

Even though definition 70 has its own problems, it has some advantages

over Stone’s and Simons’ proposals. Moreover, it is also different from them. To

interpret the wide scopeeveryof (7.60a), we can provide the logical form (7.60a-

1), which is the reading that has disjunction reduction. (7.60a-1) is a proper logical

26This is quite similar to the problem for Stone’s proposal.
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form to account for the pronouns in (7.60b). Both Stone’s and Simons’ propos-

als fail to get the disjunction reduction reading and also fail to get the account of

pronouns correct.

• (7.60a-1)∃x; allx(boy(x)); ((∃y; dog(y))⊕ (∃z; cat(z))); own(x, y ∨ z)

Nonetheless, the formalism cannot get the reading which does not have dis-

junction reduction. In order to get that reading, every element in an information

state must be partially defined on variable y and partially defined on variable z. As

far as I know, there is no dynamic semantics that provides this kind of technique.

Nonetheless, the reading can be easily modeled in both Stone’s and Simons’ pro-

posals.
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Chapter 8

Plurality in Mandarin Chinese

In this chapter I will investigate two plurality issues in Chinese.

• Ambiguity in Chinese Indefinite Bare Nouns.Chinese nouns are not marked

with numbers and Chinese bare nouns can have indefinite interpretations.

Rullmann & You (2003) argue that indefinitely interpreted bare nouns are se-

mantically under-determined (instead of ambiguous) with respect to semantic

numbers. I will offer counter arguments in this chapter. It does not follow

that indefinite bare nouns are ambiguous with respect to numbers, per the se-

mantic uninterpretability of number marking for nouns argued in Chapter 4.

Instead, I propose that indefinite bare nouns are ambiguous in terms of two

different indefinite interpretations that can induce different semantic number

features on anaphors.

• Classifiers, Determiners, and-men. There are interesting interactions be-

tween classifiers, determiners, the plural marker-men, and plural readings in

Chinese. I shall try to provide an account for them.

– Some determiners, e.g.suo-you-de‘all’, are incompatible with classi-

fiers.
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– Classifiers are incompatible with the plural marker-men.

– Determiners that are incompatible with classifiers are compatible with

the plural marker-men, which is optional.

In this chapter I will account for various phenomena related to these two

issues and provide evidence in support of a unification between quantification and

plurality based on Chinese data. In turn, this will provide an evidence to support

the DPL+ semantics for quantification and plurality.

8.1 On Indefinite Chinese Bare Noun Semantic Numbers

In this section I will argue against Rullmann & You’s (2003) view that indefinite

bare nouns in Chinese are under-determined in terms of semantic number1. First, I

will show that their arguments do not favor under-determination of semantic num-

bers over ambiguity of semantics numbers on the interpretation of indefinite bare

nouns. Second, I will argue that indefinite bare noun are ambiguous and the am-

biguity is better explained bythe ambiguity of indefinitesthan the ambiguity of

semantic numbers.

Corbett (2000) has proposed three semantic number concepts for interpret-

ing number marking on nouns: (a) asingular numberis interpreted as exactly one,

(b) aplural numberis interpreted as more than one, and (c) ageneral number, in-

terpreted as one or more, is under-determined (neutral, or unspecified) with respect

1Instead of under-determined number, Rullmann & You (2003) used the terms neural, unspeci-
fied, or general number. The termunder-determinationis used for purposes of maintaining consis-
tency with the language used in Chapter 2.
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to singular and plural numbers. Here I will reiterate the idea that, logically speak-

ing, syntactic number and semantic number are two different categories (i.e. they

may not correspond). If required for semantic interpretation, these types of seman-

tic numbers may not be syntactically marked. For example, in Chinese there is no

marking for singular, plural, or general numbers, and in Japanese only the plural is

optionally marked.2 Still, it does not follow that semantic numbers are not required

in semantic interpretations in either language.

Corbett (2000) (and later, Rullmann & You 2003) argue that indefinite bare

nouns should be interpreted as having general numbers (i.e. under-determined with

respect to singular and plural numbers). Here I will (a) revise Corbett’s seman-

tic number proposal to provide a more general semantic account of nouns, and (b)

argue that both Chinese and Japanese indefinite bare nouns are ambiguous with

respect to two indefinite interpretations rather than an under-determination with

respect to semantic numbers.3 I will begin with a problem concerning the interpre-

tation of Chinese and Japanese bare nouns found in the proposal of Corbett (2000)

and Rullmann & You (2003).

8.1.1 The Translation Problem of Indefinite Bare Nouns

The Chinese bare nounshu ‘book’ in (8.1a) is marked neither singular nor plural.

Rullmann & You (2003) argue that if (8.1a) is interpreted indefinitely4, it should be

2There is disagreement on the issue of whether-menin Chinese is a plural marker. See Li (1999)
and the following section for more discussion.

3The Japanese data are all from Eric McCready, personal communication.
4There are other possible interpretations for Chinese bare nouns (e.g., generic interpretation).

For further details, please see Chierchia (1998a), Yang (2001), and Rullmann & You (2003).
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translated as having general number and paraphrased as “one or more.”

(8.1) Zuo-tian
yesterday

wu
I

mai
buy

le
ASP

shu.
book.

‘Yesterday, I bought one or more books.’ (Rullmann & You 2003)

Using the same approach, the Japanese bare nouninu ‘dog’5 in (8.2) should be

analyzed as being under-determined with respect to both the singular number ‘dog’

and plural number ‘dogs’, and thus paraphrased as ‘one or more dogs’.

(8.2) Kooen
park

ni
in

wa
Topic

inu
dog

ga
SUBJ

iru
be

rasii.
iru

‘It seems there are one or more dogs in the park.’ (p.c. Eric McCready)

However, using “one or more” to interpret the indefinite bare nounshu ‘book’ in

(8.1a) causes an obvious translation problem: in English, the phraseone or more

N is accessible to plural pronouns but not accessible to singular pronouns, while

shu‘book’ in (8.1a) is accessible to both singular and plural pronouns, as shown in

(8.3).

(8.3) a. I bought one or more books. They are/*It is expensive.

b. yesterday I buy ASP book.{They-all, It} very expensive.Zuo-tian
gui.

wu mai le shu. {Ta-men-dou, Ta} hen

‘Yesterday, I bought one or more books. They were/it was expensive.’6

5Inu ‘dog’ has a plural forminu-tati ‘dogs’.
6I take{A, B} to be the same as A/B.
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The general number interpretation appears to satisfy the truth condition of (8.1),

but the pronoun accessibility condition in example (8.3) shows that “one or more

books” is not a proper English translation of the Chinese indefinite bare nounshu

‘book’. Nevertheless, there does not seem to be a better interpretation forshu‘book’

in (8.3), a situation that I shall labelthe translation problem of indefinite bare nouns.

A similar problem occurs in the interpretation of the Japanese nouninu ‘dog’ in

(8.2).

There are two possible responses to this translation problem. The first is to

say that the problem is not a real challenge for Corbett’s (2000) and Rullmann &

You’s (2003) proposal, and that the solution is simply taking the necessary time to

find a better interpretation or interpretations for semantic numbers and indefinite

bare nouns. In light of the current absence of any positive proposals, I am skepti-

cal of finding a new and satisfying interpretation and/or translation. The response

that I will offer in this chapter is to argue that the translation problem indicates

that Corbett’s (2000) and Rullmann & You’s (2003) proposal is unsatisfactory. My

viewpoint is that the translation problem indicates a general problem in our theoret-

ical understanding of indefinite bare nouns.

8.1.2 Types of Semantic Number

There are several problems with Corbett’s proposal for semantic numbers. For ex-

ample, according to Corbett (2000), the truth ofJohn met a woman yesterdayim-

plies that the truth ofJohn met exactly one woman yesterdaysincewomanis a

singular noun, which should be interpreted as exactly one. The implication, if cor-
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rect, can at best be attributed as pragmatic than semantic. I shall also show that

Corbett’s proposal cannot provide a proper account on the interaction between of

determiners and semantic numbers.

I shall first try to incorporate Corbett’s proposal in a more general semantic

analysis of numbers. Two popular proposals for semantic numbers of nouns intro-

duced in Chapter 4 can be summarized as (a) the exclusive approach (e.g. Chierchia

1998a, 1998b) which holds that singularity is not part of plurality; and (b) the in-

clusive approach (e.g. Schwarzschild 1996 and Sauerland 2003), which asserts that

singularity is part of plurality. We can reformulate Corbett’s (2000) number ty-

pology with the exclusive approach as follows: (a) a noun is singular iff all of its

satisfiers consist of one individual only (i.e., an atom), (b) a noun is plural iff all of

its satisfiers consist of more than one individual, and (c) a noun is general iff all of

its satisfiers consist of one or more than one individual.7 Still, it is impossible to

implement Corbett’s proposal in the inclusive approach in a similar manner because

the inclusive approach conflates the notion plural and general numbers.8

Based on Link (1983) and Lønning (1997), Corbett’s proposal can be for-

mally implemented by the following.

Definition 71 E is a semi-lattice with join operationti (expressed by individual

sum⊕ in object language), and ordering relation≤i, which is reflective, transitive,

7The lattice terminology used here can be replaced by set theoretical terminology without losing
its generality.

8The same idea is found in Rullmann & You (2003). Rullmann (2002) takes the inclusive ap-
proach for arguments involving other plural semantic phenomena, but does not do so in Rullmann
& You (2003).
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and anti-symmetric (expressed asΠ in object language). Let||.||E be an interpreta-

tion function for non-logical symbol.9 The predicateAt (i.e. At(a)) meansa is an

atom, as in the following:

At(a)↔ ∀x(xΠa → x = a)

For any noun N, the extension of N can be represented by||N ||E. According

to the above definition, different semantic numbers of noun N can be defined as

follows.

1. Singular(N)={||x||E : At(x) and||x||E ∈ ||N ||E}

2. Plural(N)={||x||E : ¬At(x) and||x||E ∈ ||N ||E}

3. General(N )=Singular(N)∪Plural(N)=||N ||E

For a concrete example, assume that John, Mary, and Bob are students. We

can provide different numbers forstudentas

(8.4) a. Singular(student)={||John||E, ||Mary||E, ||Bob||E}

9The fact that

||a||E ≤i ||b|| iff ||a|| ti ||b|| = ||b||

can be represented in object language as

aΠb↔ a⊕ b = b

490



b. Plural(student)={||John⊕Mary||E, ||Mary ⊕Bob||E,

||Bob⊕ John||E, ||John⊕Mary ⊕Bob||E}

c. General(student)={||John||E, ||Mary||E, ||Bob||E,

||John⊕Mary||E, ||Mary ⊕Bob||E, ||Bob⊕ John||E,

||John⊕Mary ⊕Bob||E}

The revised Corbett proposal has an immediate challenge that, as argued in

Chapter 4, the exclusive approach does not provide a proper or consistent account

with respect to determiners in English.10

8.1.3 Indefinite Bare Noun Interpretation

Here I will review some arguments for the indefinite interpretation of bare nouns in

Chinese. Since I am going to propose a new semantics for Chinese indefinite bare

nouns, I will leave the English translation of Chinese bare nouns with a questions

mark “?”.

Evidence for Indefinite Interpretations of Bare Nouns

Some evidence for the indefinite interpretation of Chinese bare noun comes

from example (8.5).

10To identify a language to have three semantic numbers, the following two features may help: (a)
plural nouns cannot come after mixed number determiners such asone or two, but can come after
determiners such astwo; and (b) three types of pronouns (singular, plural, and general) can be used
to verify that a general number is a real semantic concept in the language. I will argue later that no
Chinese or Japanese pronouns can be identified as general numbers.
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(8.5) a. Zuo-tian
yesterday

wu
I

mai
buy

le
ASP

gou.
dog.

‘Yesterday, I bought ? dogs.’

b. {Ta-men
{They

dou,
all,

Ta}
It}

hen
very

gui.
expensive.

‘They were/It was expensive.’

In (8.5), both the singular pronounta ‘it’ and plural pronounta-men‘they’ are

accessible to the bare noungou ‘dog’. The interpretation of the bare noun in (8.5a)

is obviously different from the generic interpretation ofgou in (8.6a).

(8.6) a. gou
dog

shi
be

hen
very

hao-di
good

chong-wu.
pet.

‘Dogs are good pets.’ (generic)

b. {Ta-men,
{they,

*Ta}
*it }

dui
to

zhu-ren
master

yong-yuan
forever

zhong-xin-geng-geng.
faithful.

‘{They are, *It is} always faithful to masters.’

In this example, only the plural pronounta-men’they’ can access the generic inter-

preted bare noungou ‘dog’. Accordingly, the bare noungou ‘dog’ in (8.5a) should

be interpreted differently from the generic interpretation ofgou ‘dog’ in (8.6a).

If gou ‘dog’ is interpreted generically, it should be translated as a bare plu-

ral, a singular definite, or a singular indefinite in English in order to preserve the

generic meaning. Singular pronouns in English cannot access bare plurals and plu-

ral pronouns cannot access singular definites and singular indefinites. Since the

generic interpretation ofgou ‘dog’ can only be accessed by a plural pronoun, we
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should mark the generic interpretation of bare nouns as inducing a plurality con-

straint. This might lead to the suggestion thatgou ‘dog’ should be translated as the

bare pluraldogsin English. However, this interpretation presents some problems.

If we add a ‘kind’ classifier to (8.6a), then both singular and plural pronouns in

(8.7b) can access the bare noungou ‘dog’ in (8.7a).

(8.7) a. gou
dog

shi
be

yi
one

zhong
kind

hen
very

hao-di
good

chong-wu.
pet.

‘The dog is one kind of good pet.’

b. {Ta-men,
{they,

Ta}
it}

dui
to

zhu-ren
master

yong-yuan
forever

zhong-xin-geng-geng.
faithful.

‘{They are, It is} always faithful to their masters/its master.’

If gou‘dog’ in (8.7a) is translated into English as a bare plural, then singular

pronoun accessibility is left unexplained. Ifgou ‘dog’ in (8.7a) is interpreted as a

singular definite, then plural pronoun accessibility is left unexplained. One possible

explanation is that generically interpreted (countable) bare nouns in Chinese induce

a plurality constraint (cf. Chierchia 1998a), so accessible by plural pronouns. The

felicity of the singular pronoun in (8.7b) can be explained by identifying the singu-

lar pronoun as a special kind of singular pronoun–that is, a ‘kind’ singular pronoun.

This may suggest that the generic interpretation of bare nouns differ semantically

from the ‘kind’ interpretations of bare nouns.11

Number Under-Determination

11A detailed explanation of this phenomenon is beyond the scope of this dissertation. See Yang
(2001) for a recent discussion of interpreting Chinese bare nouns.
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Rullmann & You (2003) argue that in terms of number, Chinese bare nouns

are not ambiguous but under-determined by two main arguments: (a) the failure

of the Lakoff ambiguity test and (b) the accessibility to both singular and plural

pronouns. I will attempt to refute both arguments.

A. The Argument from the Failure of Ambiguity Test

Rullmann & You (2003) use example (8.8) to argue that bare nouns are

under-determined with respect to semantic number by Lakoff’s ambiguity test12.

(8.8) Zuo-tian
Yesterday

wo
I

mai
buy

le
ASP

shu.
book.

Yue-han
John

ye
also

mai
buy

le.
ASP.

‘Yesterday I bought one or more books. So did John.’

(Rullmann & You 2003)

They suggest that (8.8)

(8.9) “is true if the speaker and John each bought one book, or if they each bought

more than one book, but also if the speaker bought one book and John bought

more than one, or vice versa” (Rullmann & You 2003: 8).

They claim that (8.9) indicate that there are ‘cross-reading’ (e.g., the speaker bought

one book and John bought more than one book) in example (8.8). According to

Lakoff’s ambiguity test, they further claim that the bare nounshu ‘book’ in (8.8)

12See Chapter 2 for the discussion of Lakoff’s ambiguity test.
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is under-determined with respect to semantic number. Thus,shu ‘book’ in (8.8)

should be interpreted asone or more books.

I will argue that (8.9) does not show that (8.8) has cross-readings. Before

doing that, I shall first show their argument leads to unwelcome consequences. For

example, (8.10a) has the intended interpretation (8.10b), which is true in the situa-

tion that ”the speaker bought one book and John bought more than one book,” i.e.

John bought a bookis true in the situation that John bought ten books. Following

Rullmann & You’s argument, we must claim thata bookis under-determined with

respect to semantic number, so should be interpreted asone or more book. Thus

John bought a bookhas the same meaning asJohn bought one or more books, and

(8.10a) has an intended interpretation (8.10c). This consequence cannot be right

becauseJohn bought a booksurely has different meaning fromJohn bought one or

more books, even though they have the same truth condition.

(8.10)a. I bought a book. John did too.

b. I bought a book. John bought a book too.

c. I bought one or more books. John bought one or more books too.

To show how Rullmann & You’s argument goes wrong, it requires to indi-

cate two subtle conditions in Lakoff’s ambiguity test. First, for an expressionϕ,

we should distinguish whether the Lakoff’s test is applied on paraphrases ofϕ or

situations in whichϕ is true. The two different applications arise two different un-

derstanding of the ‘reading’ in Lakoff’s test. Assume that an expressionϕ has two

495



paraphrasesϕ1 andϕ2. The availability of ‘cross-paraphrases’ indicates thatϕ is

not ambiguous, but under-determined, with respect toϕ1 andϕ2. Thenϕ can be

paraphrased asϕ1 or ϕ2. On the other hand, assume that an expressionϕ is true in

situations1 ands2. The availability of ‘cross-situations’ cannot be used to indicate

that ϕ is unambiguous with respect tos1 ands2, the notion ambiguity cannot be

applied on situations. In one sense of under-determination that we can say thatϕ is

under-determined with respect tos1 ands2, but it does not follow from this sense

of under-determination thatϕ can be paraphrased ass1 or s2.

The second subtle notion follows from the first notion. Assume that an

expressionϕ has two paraphrasesϕ1 andϕ2. To apply Lakoff’s ambiguity test cor-

rectly,ϕ1 andϕ2 must haveexclusivetruth conditions, i.e. a sentence containingϕ1

and a sentence containingϕ2 cannot be both true at the same situation. Otherwise,

we will not be able to distinguish whether the test is applied on different situations

or different paraphrases.

The following example provides a correct application of Lakoff’s test. The

paraphrasesboyandgirl of child has exclusive truth conditions.13 Applying Lakoff’s

ambiguity test on (8.11) by considering the two paraphrasesboy andgirl of child

show thatchild is under-determined with respect toboyandgirl , i.e. (8.11) can be

true in case that John has a boy and Bill has a girl.

(8.11)John has a child, Bill did too.

13Here I exclude the possibility that a child may not be a biological boy or a biological girl.
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We can thus paraphrasechild asboy or girl.

The argument for the under-determination ofa bookin (8.10a) is an incor-

rect application of Lakoff’s test.One bookis a paraphrase ofa bookbut more than

one bookis not. ”The speaker bought one book and John bought more than one

book” is a cross-situation of (8.10a) rather than a cross-paraphrase.

We can go back to reconsider Rullmann and You’s argument. Does (8.9)

indicates that (8.8) has cross-paraphrases or cross-situations? It is sure that (8.9) in-

dicates that (8.8) has cross-situations. It does not show (8.8) has cross-paraphrases.

If we paraphraseshu ‘book’ as one bookor a book, (8.9) is still available. This

shows that (8.9) does not guarantee thatshu ‘book’ is under-determined with re-

spect the two number paraphrasesone bookandmore than one book.

Do we know thatshu ‘book’ has the two paraphrasesone bookandmore

than one book? Rullmann & You assume that it has, but they do not provide any

evidence. (8.9) cannot be used to justify thatshu ‘book’ has the two paraphrases.

Otherwise,a bookin (8.10a) can also have the two paraphrases. Even if we agree

thatshu ‘book’ has the two paraphrases, the whole argument applies Lakoff’s test

on two paraphrases which do not have exclusive truth conditions. Still, (8.9) does

not show the under-determination with respect to two paraphrases.

B. The Argument from Pronoun Accessibility

Rullmann & You (2003) argue that the Chinese bare nounshu in (8.1) is

under-determined with respect to singular and plural number by appealing to the

accessibility of both singular and plural pronouns in discourses such as (8.12).
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(8.12)Zuo-tian
yesterday

wo
I

mai
buy

le
ASP

shu.
book.

Wo
I

ba
take

ta/ta-men
it/them

dai
bring

hui
back

jia
home

le.
ASP
‘Yesterday, I bought one or more books. I brought it/them home.’ (Rullmann
& You 2003)

According to Rullmann & You, that the bare nounshu‘book’ is accessible

to both singular and plural pronouns indicates that it is under-determined in terms

of number:

(8.13)“We see that although sentences containing an indefinite with general number

may have the same truth conditions (or static semantics in the terminology of

Groenendijk and Stokhof 1991) as their counterparts with a singular indef-

inite, they differ in the effect they have on the discourse context (i.e., their

dynamic semantics). This effect can be described in terms of the kind of dis-

course referent that is introduced by the indefinite. Whereas singular indef-

inites introduce a singular discourse referent and plural indefinites introduce

a plural discourse referent, indefinites that have general number introduce a

discourse referent that is itself unspecified for number, and which therefore

can be picked up by a singular pronoun, a plural pronoun, or by a pronoun

with general number.” (Rullmann & You 2003: 19)

I believe this argument is both unconvincing and based on non-theoretical specula-

tion. First, note the following infelicitous discourse:

(8.14)a. Yesterday, I bought one or more books.
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b. I brought *it home.

As already noted,one or more booksis not a proper translation of the bare noun

shu ‘book’. In addition, there is a gap between the fact of accessibility to both

singular and plural numbers and the conclusion that an indefinite bare noun (or NP)

is under-determined or neutral in terms of number. For example, in (8.15a,b),

(8.15)a. Every man loves a woman.

b. They send her/them flowers.

a womanis accessible to both singular and plural pronouns (even wheneverytakes

wide scope in 8.15a), yet it does not follow that the indefinitea womanis under-

determined with respect to semantic number, nor does it follow that the indefinitea

womanis ambiguous with respect to semantic number.

8.1.4 Methodological Considerations

Five methodological issues need to be clarified prior to reconstructing a semantic

theory of indefinite bare nouns.

• A distinction exists betweensyntacticandsemanticnumbers. Syntactic num-

bers are number marking on lexicon items in sentences, while semantic num-

bers are number making in logical form. There is noa priori argument that a

syntactic number markings must correspond to a semantic number marking.

Instead, as I argued in Chapter 4, syntactic number marking is semantically

uninterpretable.
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• A distinction exists betweenDP andN number markings. Syntactically, DP

number markings are generally the same as N number markings. Still, it does

not follow that semantic DP number markings are generally the same as N

number markings.

• Care must be taken in the proper use of the termsunder-determinationand

ambiguity. Consider a sentenceϕ and its two paraphrases,ϕ1 andϕ2. Ac-

cording to the conclusion offered in Chapter 3, whenϕ is under-determined

with respect toϕ1 andϕ2, it follows thatϕ is truth-conditionally equivalent

to ϕ1∨ϕ2, and it follows the meaning ofϕ equals the meaning ofϕ1∨ϕ2. On

the other hand, whenϕ is ambiguous with respect toϕ1 andϕ2, it follows that

ϕ is truth-conditionally equivalent toϕ1∨ϕ2, and it follows that the meaning

of ϕ is not the equivalent ofϕ1 ∨ ϕ2.

• Distinctions exist among the concepts ofplural semantic number, semantic

plurality, andplurality constraint. While the phrasemore than one Nis syn-

tactically singular, it may be interpreted as carrying either a singular or plural

semantic number depending on the chosen theory. Nevertheless, it is clear

that the phrasemore than one Nis semantically plural, since it satisfies the

plurality constraint of collective predicates (e.g.,gather) and plural pronouns

(e.g.,they).

8.1.5 Solving the Translation Problem

In summary, I will distinguish between two theses on number neutrality for indefi-

nite bare nouns.
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• The Weak Number Neutral Thesis. Sentences that contain a Chinese in-

definite bare nounBN in the form ...BN.... can be true under conditions with

one or more BN.

• The Strong Number Neutral Thesis. Sentences that contain a Chinese in-

definite bare nounBN in the form ...BN... can be translated (although some-

times awkwardly) as ...one or more BN....

The weak number neutral thesis is true, but as I asserted in section 8.1.1, the strong

number neutral thesis described in Rullmann & You (2003) and expressed in Cor-

bett (2000) is unfounded. I will provide my own solution after reconsidering the

translation problem.

The Problem of Translation Reconsidered

In Chapter 3 I argued that discourses such as (8.16a,b) are infelicitous but

not contradictory.

(8.16)a. John boughta book.

b. *Theyare expensive.

The infelicity of (8.16a,b) is associated withsemantic accessibilitybut not truth

conditions. According to the argument given in Chapter 3, for the (8.17a,b) sentence

to be felicitous with respect to both singular and plural pronouns, it must present

two types of information in order to make it possible for both singular and plural

pronouns to access the antecedentshu ‘book’. It then follows that (8.17a) should

be ambiguous because it reflects two accessibility conditions.
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(8.17)a. Zuo-tian
yesterday

wu
I

mai
buy

le
ASP

shu.
book.

‘Yesterday, I bought ? books.’

b. Ta-men dou/Ta
They all/It

hen
very

gui.
expensive.

‘They were/It was expensive.’

I will quickly summarize the accessibility condition/ambiguity argument

proposed in Chapter 3. When someone says “I went to a bank yesterday,” that ut-

terance will be true whether that person went to a financial or river bank. However,

we do not say that the sentence has the same meaning as “I went to a financial

bank yesterday I went to a river bank yesterday.” In another example, paraphrasing

(8.18a) as (8.18b) would never make sense.

(8.18)a. A pitcher won the game last night.

b. *A baseball player or a container won the game last night.

The difference between (8.18a) and (8.18b) reflects a distinction between the ac-

curacy of the disjunctive truth condition thesis and the fallacy of the disjunctive

meaning thesis I discuss in Chapter 3.

Similarly, the utterance labeled as (8.17a) will be true whether the speaker

bought one or more books. But we cannot argue that the meaning is the equivalent

of “Yesterday, I bought one or more books.” Two accessibility conditions are not

available in the paraphrase. To obtain them, (8.17a) must be ambiguous. In sum-

mary, the accessibility condition provides a means for making sense of ambiguity

in indefinite bare nouns without having to use traditional tests.
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A Solution to the Problem of Translation

Two potential solutions must be considered for solving the translation prob-

lem in (8.17a). One suggests that indefinite bare nouns are ambiguous rather than

under-determined with respect to semantic number. This solution has two draw-

backs. First (as argued in Chapter 4), syntactic numbers for nouns are uninter-

pretable. To attach semantic ambiguity to indefinite Chinese bare nouns is a rela-

tively ad hocapproach of syntactic numbers in languages such as English. Second,

there is no clear way to incorporate the semantic number ambiguity thesis with an

‘indefinite’ (existential) interpretation of bare nouns.

My solution is to suggest two separate indefinite interpretations for bare

nouns: one singular (IND sg) and one plural (IND pl), that are respectively associ-

ated with the counting predicatesoneandpossiblymore than one, which reflect

determineroneand the epistemic intensional notionpossibly more than one. This

can be formally translated into DPL+ as

Definition 72

• IND sg=λP.λQ.∃x; onex(P (x)); Q(x)

• IND pl=λP.λQ.∃x; possible more than onex(P (x)); Q(x)

If we implement the semantics with existential closure, the two indefinites are trans-

lated as simply corresponding to two different counting predicates.14

14The proposal corresponds with two usage of nouns in English:begin a Nandbeing Ns, in which
begin Nsis interpreted as a plural indefinite without existential closure.
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Definition 72 provides a way to account for discourse (8.17a,b), repeated as

(8.19a.b).

(8.19)a. Zuo-tian
yesterday

wu
I

mai
buy

le
ASP

shu.
book.

‘Yesterday, I bought ? books.’

b. Ta-men Dou/Ta
They all/It

hen
very

gui.
expensive.

‘They were/It was expensive.’

Example (8.19a) is ambiguous between singular indefinite and plural indefinite in-

terpretations. Choosing either singular or plural pronouns will induce disambigua-

tion in either reading.

I have argued against translating Chinese bare nouns asone or more N.

But there is no better translation candidate. In fact, considering a sentence such

as (8.19a), it is impossible to provide a translation having the same truth condi-

tions and same meaning because there is no English equivalent to the ambiguity of

(8.19a). I have also argued that the ambiguity phenomenon is related to discourse

discernibility (which is based on the accessibility concept), and noted that discourse

discernibility is a linguistic-dependent phenomenon. Since English does not have

any ambiguous bare noun expressions similar to Chinese indefinite bare nouns, it is

impossible to translate Chinese indefinite bare nouns that can take on a case truth

condition and discourse meaning at the same time.
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8.2 Determiners, Classifiers, and-Men in Chinese Plurals

This section will discuss the construction and interpretation of plural terms in Chi-

nese. Nonetheless, this section can by no mean handleall the semantic phenomena

related to plurality in Mandarin Chinese. Instead, I shall focus on some phenom-

ena concerning classifiers, determiners, the plural marker-men, and the distributive

markersdouandge, in the interpretation of plural terms. The formalism provided

will be limited to what is available already in the DPL+ semantics.

To begin with, it is well known that there are no number morphemes in

Chinese.15 Every noun in every sentence is a bare noun. But this does not make

the different plural readings less available in Chinese.16 For example, (8.20a) has

a distributive reading, (8.20b) has a collective reading, and (8.20c) has a mixed

reading.

(8.20)a. you
have

san-ge
three-CL

xue-sheng
student

li-kai
leave

jiao-shi
classroom

‘Three students left the classroom.’ (Distributive Reading)

b. you
have

san-ge
three-CL

xue-sheng
student

ju-ji
gather

zai
ASP

guang-chang
square

shang
top

‘Three students gathered on the square.’ (Collective Reading)

c. have three-CL student leave classroom then gather ASP square top
you
guang-chang

san-ge
shang

xue-sheng li-kai jiao-shi ran-hou ju-ji zai

‘Three students left the classroom and then gathered on the square.’

15It is arguable whethermenis a plural number morpheme. I will come back to this issue later.
16This is one of my arguments against the thesis that plural number marking is significant for

introducing plural variables or plural constants into logical forms.
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(Mixed Reading)

In the literature, the are some unconvincing judgments and mistaken ar-

guments about plural readings in Chinese. For example, Yang (2004) claims that

(8.21a) is an unacceptable sentence and tries to explain the unacceptability by ar-

guing that the numeral determinersan‘three’ requires a distributive reading.

(8.21)a. you
have

san-ge
three-CL

gong-ren
worker

gai
build

le
ASP

yi-jian
yi-CL

fang-zi
house

‘Three workers built a house.’ (Yang 2004)

b. you
have

san-ge
three-CL

gong-ren
worker

yi-qi
together

gai
build

le
ASP

yi-jian
yi-CL

fang-zi
house

‘Three workers together built a house.’

The judgment is obviously faulty. (8.21a), as well as (8.21b), are perfectly ac-

ceptable. Moreover, the argument is wrong. If a numeral determiner requires a

distributive reading, (8.21b) cannot be acceptable. A sympathetic interpretation of

the judgment in Yang (2004) is that she confuses truth evaluation and acceptability

evaluation. In terms of common sense, it is rarely true that a worker can build a

house by himself. In general, the distributive reading of (8.21a) will be false in

most cases. Nonetheless, this is different from saying that it is unacceptable. Sim-

ilarly, because it is rarely possible that a student can lift a piano by himself, the

distributive reading ofthree students lifted a piano upstairsis in general false. But

it does not follow that the sentence does not have a distributive reading.

Section 8.2.1 will present some puzzling phenomena about the construction

of plural terms in Chinese. Section 8.2.2 provides an outline of the intended solution
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for those puzzles. Sections 8.2.3 and 8.2.4 will set up the rudimentary formalism

from DPL+ for the investigation of the semantics of Chinese plural terms and then

consider the specific cases of universal determiners and dependency markerge.

Some review of the previous literature will also be provided when it is needed.

8.2.1 Plurality in Chinese: Some Puzzles

This section provides some puzzling phenomena in Chinese for further discussion.

The translation of Chinese words is only that customarily accepted or is provided

for temporary use. I shall revise the interpretations in the proposed solution to the

puzzles.

Puzzle 1: Types of Determiners

In Mandarin Chinese, determiners like the numeral determinershan‘three’

and the universal determinermei-yi ‘every’ require an accompanying classifier,

e.g. shan-zhang xhou-zi‘three-classifier table’ andmei-yi-zhang xhou-zi‘every-

classifier table’, as shown by (8.22a). Nonetheless, other determiners likeda-bu-

fen-de‘most’ andsuo-you-de‘all’ cannot be accompanied by classifiers, as shown

by (8.22b).

(8.22)a. {san,
{three,

me-yi,
every,

hen-dou}-ge
many}-classifier

xue-sheng
student

sahng-xue-gu.
go-school.

‘Three/Every/Many student(s) went to school.’

b. {da-bu-fen-de,
{most,

suo-you-de,
all,

yi-xie}-(*ge)
some-PL}-(*classifier)

xue-sheng
student

sahng-xue-gu.
go-school.
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‘Most/All/Some students went to school.’

We may name the two types of determinersclassifier determinersandnon-classifier

determiners. The distinction between classifier and non-classifier determiners nicely

corresponds to the distinction between the acceptability of existential construction.

(8.23)a. you
have

{san,
{three,

me-yi,
every,

hen-dou}-ge
many}-classifier

xue-sheng
student

sahng-xue-gu.
go-school.

‘Three/Every/Many student(s) went to school.’

b. *you
have

{da-bu-fen-de,
{most,

suo-you-de}
all}

xue-sheng
student

sahng-xue-gu.
go-school.

‘Most/All students went to school.’

The determineryi-xie ‘some-PL’ is a funny species in that it is incompatible with

classifiers but compatible withyi-xie ‘have’.

Puzzle 2: Including -Men

The attachment of-menwith bare noun N (e.g. N-men) reverses the felicity

conditions in the puzzle 1. While (8.24a) is infelicitous, (8.24b) is felicitous.

(8.24)a. {san,
{three,

mei-yi,
every,

hen-dou}-ge
many}-classifier

xue-sheng-(*men)
student

sahng-xue-gu.
go-school.

‘Three/Every/Many student(s) went to school.’

b. {da-bu-fen-de,
{most,

suo-you-de}
all}

xue-sheng-(men)
student

sahng-xue-gu.
go-school.

‘Most/All students went to school.’

The following summarizes the determiner distinctions.
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• Type 1: Classifier Determiners:compatible with classifiers and existential

you, but incompatible with-men. For example,san ‘three’, mei-yi ‘every’,

etc.

• Type 2: Non-Classifier Determiners:

– Type 2.1.Incompatible with classifiers and incompatible with existen-

tial you, but compatible with-men. For example,da-bu-fen-de‘all’.

– Type 2.2.Incompatible with classifiers, but compatible with both-men

and existentialyou. For example,yi-xie ‘some-PL’.17

A funny case ishen-dou‘many’. It is compatible with both classifiers,

e.g. hen-dou-CL xue-sheng‘many-CL student’, and-men, e.g. hen-dou(-de) xue-

sheng(-men)‘many(-de) student(-men)’. As mentioned before,hen-dou‘many’ is

also compatible with existentialyou ‘have’.

Puzzle 3: Including Demonstratives

Another interesting related phenomenon is about the demonstrative in Chi-

nese. While the so-called singular demonstrativena ‘that’ can be followed by

Num+CL+N (e.g. 8.25b), but the so-called plural demonstrativena-xie‘those’ can-

not be followed with Num+CL+N (e.g. 8.25c), even though it is fine with a bare

noun (e.g. 8.25d).

17yi-xie-desounds pretty weird. We may considerxie to be a classifier, e.g. Lin (1998). This will
solve all of the puzzles related toyi-xie. But I haven’t convinced myself about this.
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(8.25)a. san
three

liang
CL

che
car

‘three cars’ (Yang 2004)

b. na
that

san
three

liang
CL

che
car

‘those three cars’

c. na-xie
those

san
three

*liang
CL

che
car

‘those three cars’

d. na-xie
those

che
car

‘those cars’

On the other hand, whilena ‘that’ cannot be followed with N-men (e.g.

8.26a),naxie‘those’ can be followed byN-men.

(8.26)a. na
that

*xue-sheng-men
student-men

‘that students,’

b. na-xie
those

xue-sheng-men
student-men

‘those students,’

The above data shows that the demonstrativena ‘that’ does not seem to be

a straightforward ‘singular’ demonstrative.18

Puzzle 4: Distributivity Markers Dou and Ge

18The funny behavior ofna-xie‘those’ makes me hesitate to takexieas classifier.
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In Chinese, a lot of DPs have default collective readings. For example,

the collective reading is preferred in (8.27a). Addingdou ‘all’ and ge ‘each’, e.g.

(8.27b), can create a dependent distributive reading.

(8.27)a. Zhangsan
Zhangsan

he
and

Lisi
Lisi

mail-le
buy-PERF

yi-liang
one-CL

che.
car

‘Zhangsan and Lisi bought a car’. (Collective reading preferred)

b. Zhangsan
Zhangsan

he
and

Lisi
Lisi

{dou,
{all,

ge}
each}

mail-le
buy-PERF

yi-liang
one-CL

che.
car

‘Zhangsan and Lisi each bought a car’.

(Only dependent reading available)

In the literature, it is quickly concluded thatdou and ge are required to

generate a distributive reading (cf. Lin 1998, Yang 2001, Huang 2002, etc.). For

example, Huang (2002) concludes (8.28).

(8.28)“In Chinese, however, plural NPs generally do not exhibit the distributive

reading without a special marker for distributivity. ... A distributive reading

requires the presence ofdou ‘all’ or ge ‘each’.” (Huang 2002: 22)

Nonetheless, (8.28) is not quite right. For example, both distributive and collective

reading is available in (8.29).

(8.29)Zhang-san
Zhang-san

he
and

Li-si
Li-si

gu
go

Taipei
Taipei

le
ASP

‘Zhang-san and Li-si went to Taipei.’
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It is undeniable thatdou ‘all’ and ge ‘each’ contribute to the availability of

distributive readings. Nonetheless, we should be careful about how far to push this

idea. To begin with, we shall recall the distinction between simple distributivity

and dependent distributivity. Bothdou ‘all’ and ge ‘each’ can create dependent

distributivity. It makes more sense if we say that dependent distributivity in Chi-

nese requiresdou ‘all’ and ge ‘each’.19 While the collective reading is preferred in

(8.30a), only the dependent reading is available in (8.30a).

(8.30)a. suo-you-de
all

xue-sheng
student

xie
write

le
ASP

yi-pian
one-CL

wen-zhang
article

‘Three students wrote an article.’ (Collective reading preferred)

b. suo-you-de
all

xue-sheng
student

{dou,
{all,

ge}
each}

xie
write

le
ASP

yi-pian
one-CL

wen-zhang
article
‘Three students each wrote an article.’ (Only distributive available)

In fact, dou ‘all’ and ge ‘each’ are different from many perspectives. The

distribution ofdou ‘all’ and ge ‘each’ is limited in different ways. For examples,

(8.31a) has a preferred collective reading.20 In order to obtain the dependent read-

ing, a dependency operator is required, e.g. (8.31b). Nonetheless,dou ‘all’ is

compatible with the determinersan‘three’.

19In Chinese,ge corresponds to more than two different characters with different meanings. I
shall be concerned with only two characters here: one isge for classifier and the other isge for
dependency marker. In fact, these twoges have different tones in Chinese.

20The dependency distributive reading is still marginally available for some speakers.
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(8.31)a. you
have

san-ge
three-CL

xue-sheng
student

xie
write

le
ASP

yi-pian
one-CL

wen-zhang
article

‘Three students wrote an article.’ (Collective reading preferred)

b. you
have

san-ge
three-CL

xue-sheng
student

{??dou,
{all,

ge}
each}

xie
write

le
ASP

yi-pian
one-CL

wen-zhang
article

‘Three students each wrote an article.’ (Only distributive available)21

Second,dou ‘all’ does not need to be relational butge ‘each’ needs to be.

While (8.32a) is fine withdou ‘all’, it requires a reflexive pronoun to construct a

relational structure forge ‘each’ in (8.32b). This seems to indicate thatdou ‘all’

could be a simple distributivity marker.

(8.32)a. hai-zi-men
children

({dou,
({all,

*ge})
each})

shui
sleep

le
ASP

‘Children all slept.’

b. hai-zi-men
children

({*dou-zi,
({*all-self,

ge-zi})
each-self})

shui
sleep

le
ASP

‘Children slept.’

However, some examples show thatdou ‘all’ does not seem to be like a

regular distributivity marker. For example,dou ‘all’ is compatible with collective

predicates butge ‘each’ is not, as shown by (8.33a). And also,dou ‘all’ is compati-

ble with singular NPs but not so forge ‘each’, as show by (8.33b).22

21The bad (8.31b) can be saved by the following:
•(i) na san-ge xue-sheng{dou, ge} mai le yi-liang che

22This is proposed by Wu (1999) and Lin (1998). Nonetheless, the claimed subjectna-ben shu
‘that-CL book’ seems to be an object rather than a subject.
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(8.33)a. most student all/each gather at square topda-bu-fen-de
shang

xue-sheng

dou/*ge(-zi) ju-ji zai guang-chang

‘Most students gathered at the square.’

b. na-ben
that-Cl

shu,
book

wo
I

dou/*ge
all/each

kan-wan-le
read-finish-Asp

‘I finished reading all parts of that book.’ (Lin 1998: 202)

The difference betweendou ‘all’ and ge ‘each’ makes us ask: what are they?dou

‘all’ looks like floating all in English, andge ‘each’ acts like floatingeachin En-

glish.

The last thing to notice is thatdou ‘all’ and each‘each’ can co-occur.

(8.34)sou-you-de
all

xue-sheng
student

dou
all

ge
each

mai
buy

le
ASP

yi-liang
one-classifier

che
car

‘All students bought a car.’ (Dependent distributive reading only)

According to the syntactic theory of plural markers in chapter 4, a J position should

not be occupied by two plural markers. If bothdou ‘all’ and ge ‘each’ occupy the J

position, then one of them should not be plural reading marker.

8.2.2 An Outline of the Proposal

To provide an account for the puzzles in section 8.2.1, I shall begin with provid-

ing an account for the meaning of-men. Following Li (1999), I take-mento have

the following two semantic functions: (a) introducing definiteness, i.e.hai-zi-men
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‘child-men’ in (8.35a) is interpreted as definite buthai-zi ‘child’ in (8.35b) is in-

terpreted as either definite or indefinite, and (b) introducing semantic plurality, e.g.

hai-zi-men‘child-men’ in (8.35a) is plural buthai-zi in (8.35b) can be either sin-

gular or plural. We can show this by considering the pronouns acceptable in later

discourse. In sum, we may say that-menis a plural definite marker.23

(8.35)a. wo
I

qu
go

zhao
find

hai-zi-men
child-MEN

(ta-men/*ta
(they/he-she

hai
yet

mei
not

hui-lai)
come-back)

‘I will go find the children. (They haven’t came back yet.)’

b. wo
I

qu
go

zhao
find

hai-zi
child

(ta-men/ta
(they/he-she

hai
yet

mei
not

hui-lai)
come-back)

’I will go find the/some child/children. (They/He-She haven’t’/hasn’t
came back yet.)’ (Li 1999: 78)

The plural definite marker assumption for-menprovides a nice way to account for

the difference betweenta ‘he-she’ andta-men‘they’: ta-men‘they’ is the plural

definite ofta ‘he-she’.24

The proposal accounts for puzzles in section 8.2.1 in the following way. The

first payoff from the plural definite marker assumption for-menis the following: de-

terminers which are compatible with-menare partitive determiners. For example,

the termsuo-you-de xue-sheng-men‘all-DE student-DET-PL’ should be understood

as ‘all of the students’ instead of ‘all students’. Those which are not compatible with

23-Menalso exhibits some behavior similar to classifiers:-menis ‘selective’ on human beings.
24For semantic plurality, I remain attached to the ‘possibly more than one’ interpretation. Since

ta is already definite, only the plural applies to generateta-men.
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-men, e.g. numeral determiners, are indefinite determiners.25 The anaphoric inter-

pretation of the DPda-bu-fen-de xue-sheng-men‘most of the students’ in (8.36b)

provides evidence to support thatda-bu-fen-de‘most of’ is a partitive and-menis

a definite marker.

(8.36)a. you
have

san-shi-ge
thirty-CL

xue-sheng
student

shen-jia
attend

zuo-tian
yesterday

de
DE

wu-hui
party

‘Thirty students attended the party yesterday.’

b. da-bu-fen-de
most-DE

xue-sheng-men
student-DET-PL

wan
play

de
DE

hen
very

kai-xin
happy

‘Most of the students had a good time.’

The anaphoric interpretation is very difficult to obtain from indefinite DPs.

So far, the account already provides a correspondence with the difference in

(8.24). The difference in (8.22) and (8.23) follows nicely: the difference between

(8.22a,b) can be accounted for by the fact that classifiers cannot apply to plural

definites; the difference between (8.23a,b) can be explained by the fact that only

indefinites are allowed in existential constructions.

This account has the following advantages:

• This analysis explains the fact that the DE construction in the determiner

suo-you-de‘all of’ is in fact a partitive construction. In the literature, the -DE

construction is notoriously difficult to pin down. Nonetheless, it is clear that

25In English,most the studentsis bad butmost of the studentsis fine.
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one of the functions of -DE construction is the partitive construction. This

idea is nicely reflected by the difference between the existential construction

you‘have’ andyou-de‘have-de’ discussed in Tsai (2003):you-(ge) xue-sheng

‘have-CL student’ is fine, butyou xue-sheng-men‘have student-mem’ is bad;

you-de xue-sheng(-men)‘have-de student-men’ is fine, butyou-de-ge xue-

sheng‘have-de-CL xue-sheng’ is bad.

• This analysis can explain why-menis optional in a DP with non-classifier de-

terminers: bare nouns followed by partitive determiners are inherently plural

definite. The presence or absence of-mendoes not change the interpretation.

• This analysis provides a way to account for the difference betweenna ‘that’

andna-xie‘those’ demonstrative. Following Dever (2001) and Sproat & Shih

(1990), the structure of the complex demonstrative in (8.25) and (8.26) is an-

alyzed as a demonstrative plus an appositive. The demonstrativena ‘that’ is

ambiguous with respect to singular and plural interpretation. This explains

thatna may be followed by eithersan-liang che‘three-CL car’ or(yi -liang)

che‘(one-CL) car’. Second, the difference in (8.25) and (8.26) shows thatna

‘that’ is a demonstrative which can only be followed with indefinite apposi-

tives, andnaxie ‘those’ is a demonstrative which can only be followed with

plural definite appositives, i.e. a bare noun N or N-men.

The usual constraint on appositives seems to hold in Chinese. For example,

just asthat, every girl,is bad in English,na mei-yi-liang che‘that every-CL

car’ is bad in Chinese. Nonetheless, the real story is more complicated than
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this. Consider the following examples.

(8.37)a. ta-men/*naxie/*na
they/those/that

mei-yi-ge
every-CL

ren
man

dou
all

hen
very

you-ming
famous

‘Everyone of them is very famous.’

b. *ta-men/naxie/*na
they/those/that

ren-men
man-DET-PL

dou
all

hen
very

you-ming
famous

‘Those people are very famous.’

c. ta-men/*naxie/na
they/those/that

san-ge
three-CL

ren
man

dou
all

hen
very

you-ming
famous

‘They, three people, are very famous.’

In (8.37a), while the demonstrativesna ‘that’ andnaxie‘those’ can not be followed

by mei-yi-ge ren‘every-CL man’, the plural pronounta-men‘they’ can be followed

by mei-yi-ge ren‘every-CL man’, and in fact, almost every DP in Chinese.

What is left unexplained is the difference betweendou ‘all’ and ge ‘each’.

The plural indefinite interpretation of-menaccounts for the behavior ofdou ‘all’

andge ‘each’ discussed in the last section. The story is only partial: it provides an

account forge ‘each’ but does not say much aboutdou ‘all’. 26

• Thatdou is preferred after the partitive determiners can be explained by the

maximality requirement. This is similar to the Englishthe students are (all)

happy.

(8.38){*you
{have

yi-xie,
some-PL,

suo-you-de}
all-DE}

xue-shang
student

dou
all

shui-le
sleep-ASP

‘Some/All of the students slept.’

26For more about the syntax and semantics ofdou ‘all’, see Lin (1998) and Yang (2001).
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• ge ‘each’ is a dependency operator.

• According to the co-occurrence ofdouandge, doushould not be considered

as occupying the J position, i.e. it is not a distributivity marker.

The outline above have shown that to account for the construction of Chi-

nese plurality is a complicated matter. I will not and cannot account for all of the

facts in detail. Instead, I shall only be concerned with some formal issues related to

the formalism I provide in previous chapters.

8.2.3 From the Semantics of Numerals and Classifiers

Considering the phrases which have the form [Num+CL+N]27, I shall begin with a

distinction which is either considered to be trivial or has simply been neglected in

the literature. There are two possible syntactic structures for the phrasesan-ge xue-

sheng‘three-CL student’ if one assumes binary branching: either one takessan-ge

to be a constituent, i.e. (8.39a), or one takesge-xue-shengto be a constituent, i.e.

(8.39b).

(8.39)a. NumP

NumP′

Num

san

CL

ge

ZP

N

xue-sheng

b. NumP

NumP′

Num

san

CLP

CL

ge

N

xue-sheng

27Li (1998) suggests that [Num+CL+N] is bad but [have+Num+CL+N] is good in the subject
position of sentences. I do not agree with this judgment.
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In the literature, people pick one of the two choices without much justification (e.g.

Li 1999, Yang 2004, Cheng & Sybesma 1999, etc. use 8.39a, but Yang 2001,

Krifka 1995, etc. use 8.39b). Moreover, Tang (1990) suggests that there is not

much theoretical difference between (8.39a) and (8.39b).

From the syntactic perspective, (8.39a) gains more support. [Num+CL]

can be separated from the [N] in the structure of [Num+CL+N]. For example, the

nounsshu ‘book’ andbi ‘pen’ in example (8.40a,b, and c) are separated from the

[Num+CL] to provide a topic oriented interpretation. In (8.40d), the appearance of

the nounren ‘man’ is optional.

(8.40)a. shu,
book,

wo
I

du
read

le
ASP

san-ban
three-CL

‘I read three book.’

b. shu
book

wo
I

yi-ben
one-CL

dou
all

mei
not

du
read

‘I did not read any book.’

c. zhe-men
this-CL

ke
class

de
DE

zhi-ding-yong
assign

shu
book

you
have

san-ban
three-CL

”There are three assigned books in this class.”

d. wo
I

mai
bought

le
ASP

bi
pen

san-zhi
three-Cl

’I bought three pens.’ (Li 1999: 95 from Tang 1990)28

28It was suggested by Tang (1990), referred in Li (1999), that in cases like (8.40c), the N and the
following [Num +Cl] do not form a constituent: the expression [Num +Cl] is a predicate, separated
from the N. This idea supports syntax (8.39a).
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e. tamen
they

liang-ge
two-CL

(ren)
(man)

dou
all

hen
very

huai
bad

‘Both of them are very bad.’

Moreover, in Japanese, another classifier language, the normal Japanese

numeral-classifier structure has the sequence ofN+D+CL, e.g.ushi-go-to (oxen five

classifier). A consistent understanding of numeral-classifier structure in Chinese

and Japanese classifiers is to take [Num+CL] as a constituent, so that the Japanese

numerals-classifier structure can be clustered as [N+[Num+CL]]. Another piece of

interesting data comes from Link (1998: 217), who cites a report from Allan (1977:

288), that some Pacific languages have the form [CL+Num+N] and [N+CL+Num]

but [Num+N+CL] and [CL+N+Num] do not seem to appear in any language. This

suggests that CL and Num cannot be ‘separated’. This can also be used to suggest

that [Num+CL] is a constituent or at least that the two elements should be bound

together.

From the perspective of semantics, the two structures in (8.39) can induce

different semantic proposals. As noted by Quine (1969), cited in Link (1998) chap-

ter 929, if the semantic structure is [[Num+CL]+N], classifiers play a role in how

we count the number of objects, i.e. they ““parameterize” the notion of number”30;

if the semantic structure is [Num+[CL+N]], then classifiers play the role of indi-

viduating the kinds of objects rather than providing a way for object counting. It

29Link (1998) chapter 9 also notes that Quine probably confuses Japanese numeral-classifier
structure with Chinese numeral-classifier structure. In Japanese, the numeral-classifier structure
is [N+Num+CL] which is different from Chinese.

30Link (1998: 125).
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is undeniable that classifiers select the proper kinds of objects for semantic inter-

pretation. Nonetheless, that is not the only function for classifiers in a classifier

langauge. For example, the classifierwan ‘bow’ in san-wan shui‘three-bow water’

does not only select the proper kind of objects, but also provides a way to account

for the mass objectshui ‘water’. Moreover, the unacceptability ofsou-you-de-ben

shu ‘all-DE-CL book’ is left unexplained if we take the classifiers only to select

certain kinds of objects.

In contemporary semantic theories of classifiers like Krifka (1995), Chier-

chia (1998a), and Yang (2001), classifiers are taken to have the function of selecting

proper object kinds and are associated with numerals for counting through the fol-

lowing schema.

(8.41)[CL] = λNum.λNkind.ϕ(Num, Nkind)

The above schema is irrelevant to the syntactic structure of [Num+CL+N].31 Nonethe-

less, this semantics isad hocin constraining classifiers to take numeral determiners

as arguments. Some determiners likehen-dou’many’ andmou ‘some-sg’ are not

covered in this interpretation. Moreover, it doesn’t explains whosou-you-de‘all of’

cannot be followed by [CL+N].

A different proposal is to take the determiners which are compatible with

classifiers as following the schema (8.42). At this stage I am abstracting away from

the specific content ofϕ in (8.42b).

31We can easily switch the sequence of functional application, e.g.[CL] =
λNkind.λNum.ϕ(Num,Nkind).
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(8.42)a. [Num] = λCL.λN.ϕ(CL, N)

b. [CL] = λN.ϕ(N), in whichϕ(N) will generate an indefinite which is

suitable for the input ofNum.

Compared to (8.41), the advantage of (8.42) is that (a) it leaves space for the im-

plementation of other determiners which are incompatible with classifiers, and (b)

it specifically picks up the preferred syntactic structure (8.39a).32 The proposal in

(8.42) basically follows the suggestion from Quine to take classifiers as parameter-

izing object counting, and at the same time picking up proper object kinds.

Another relevant issue is about whether we should take the ‘kind’ interpre-

tation of bare noun as the basic interpretation (e.g. Krifka 1995, Chierchia 1998a,

and Yang 2001). Let us call this thetop-down strategy. In this approach, classifiers

are understood as shifting operators which change the interpretation of the nomi-

nal. The alternative approach is to take the simplest set interpretation as basic and

then shift it to other interpretations. Let us call this thebottom-up strategy. The

bottom-up strategy provides a way to incorporate the semantics of-men into the

picture.

(8.43)[−men] = λN.ϕ(N), in whichϕ(N) outputs something which is plural and

definite.

32One important point is that classifiers do not seem to have truth functional effects in semantics.
I shall discuss more about this.
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In a complete formalism for classifiers and-men, we shall expect that there will

be a type clash when we try to input a plural definite into the indefinite generating

function (8.42b).

The idea provide by (8.43) is better than other treatments of-men in the

literature. For example, the proposal provide a better account than considering-men

as a group type classifier (e.g. Yang 2004), which does not explain the distribution

different betweensan‘three’ andsou-you-de‘all of’. It is also substantially better

than the proposal from Li (1999).

(8.44)“We also need to assume that a classifier cannot realize the PI [plural] feature,

as a classifier in Chinese is never suffixed with-men.” (Li 1999: 96, n.22)

The stipulation in (8.44) is relativelyad hocand unfounded. It also fails, for exam-

ple, to account for the difference betweenna ‘that’ andnaxie ‘those’ in examples

(8.26a,b).

Segments of Formalization

Base on previous discussion, I shall use the following simplified syntactic

structure for the construction of the semantics of Chinese DP.
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(8.45)a. DP

Q

∃x

NP

NP

Count

san

Class

ben

NP

N

shu

b. DP

D

∃x

NP

NP

Count

da-bu-fen-de

NP

N

shu

Def

+

The existential quantification in (8.45a) is considered as existential closure for in-

definites. This provide a way to understand the contribution ofyou‘have’ existential

construction. The existential quantification in (8.45a) can be considered as triggered

by the presupposition from the definiteness of the bare noun which is assumed to

be accompanied by an implicit definite operation-men.

The general schema of logical form construction for classifier and non-

classifier determiners are represented as follows.33

(8.46)a. CL-DET = λCL.λN.λQ.det(CL(N), Q)

b. NCL-DET = λDef [N ].λQ.det(N,Q)

c. san=λCL.λN.λQ.threex(CL[N [x]]); Q[x]

d. da-bu-fen-de=λDef [N ].λQ.most ofx([Def [N ][x]); Q[x]

The two interpretations ofhen-douare understood as resulting from an am-

biguity between classifier determiners and non-classifier determiners. In the logical

33The detailed definition for different determiners is in appendix A.
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construction, classifier CLs will select for the proper type of predicate to be the

input, i.e. the logical form will be undefined if the predicate to input for classifiers

are not of the proper type. This can be simply modeled by the sort assignment for

noun predicates and classifiers in the logical form construction.34 By (8.46), we can

construct the logical forms of (8.47a,b) as (8.47a-1,b-1) respectively.

(8.47)a. you
have

san-ge
three

xue-sheng
student

ju-ji
gather

zai
at

guang-chang-shang
square-top

‘Three students gathered at the square.’

a-1. ∃x; threex(CL(student(x))); jcol(x); gather(x)

b. da-bu-fen-de
most

xue-sheng-men
student-men

ju-ji
gather

zai
at

guang-chang-shang
square-top

‘Most of the students gathered at the square.’

b-1. ∃x; mostx(student(x)); jcol(x); gather(x)

Every element in (8.47a-1,b-1) is already interpretable in the DPL+ semantics, ex-

cept the formulaCL(student(x)). In the case of (8.47a),CL(student(x)) will

have an interpretation exactly like that ofstudent(x). The semantic contribution of

CL in terms of information content is ‘to be indefinite’, which will not change the

interpretation ofstudent(x).

34In a more general theory of classifiers, classifiers should be able to select different ‘senses’ of
nouns (or their ‘qualia’ in terms of the generative lexicon (e.g. Pustejovsky 1995)). For example,
for the noungou‘dog’, different classifiers, e.g.zhi, zhong‘sub-kind’, qun ‘group’, etc., may apply.
To exploit this idea I put the type shifting operator into the sub-semantic components of the lexicon.
The trade off is that type shifting no longer creates different meanings for lexical items and it works
on the logical form construction.
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At this stage, it should be clear that the determinerda-bu-fen-de‘most of’ is

very different from the determinermostin English, which prefers distributive read-

ings and is in general not compatible with collective predicates. In the next section,

I shall show that the lack of preferred plural readings for determiners in Chinese

provides a good empirical justification for the unification of quantificational and

plural readings.

8.2.4 The Unification of Quantificational and Plural Readings in Chinese

In this last section of my investigation of plural readings, I shall try to show that

Chinese is a good example case for exhibiting the unification between quantifica-

tional force and plural readings. I shall focus on the universal determiners and the

dependency markergefor the purpose of elaboration.

Universal Determiners and Ge

The semantics of universal determinerssuo-you-de‘all of’ and mei-yi ‘ev-

ery’ in Chinese is roughly like their translation in English. But there are still some

differences. For example,suo-you-diandmei-yi (every) are both compatible with

distributive readings, as in (8.48), and collective readings, as shown in (8.49).35

(8.48)a. suo-you-de/da-bu-fen-de
all-De/most-De

xue-sheng
student

dou
all

hen
very

kuai-le
happy

‘All/Most of the students are vary happy.’

35Some Chinese speaker may take the sentence (8.49b) to be marginal. But in general it is accept-
able. There is also a tendency to believe thatdou is required in the examples (8.48) and (8.49) (e.g.
Lin 1998: 219). It is undeniable that the appearance ofdou ‘all’ makes those sentences better, but it
is not required to make those sentences felicitous.

527



b. mei-yi-ge
every-CL

xue-sheng
student

dou
all

hen
very

kuai-le
happy

‘Every student is vary happy.’

(8.49)a. suo-you-de/da-bu-fen-de
all-DE/most-DE

xue-sheng
student

dou
all

ju-ji
gather

zai
on

guang-chang.
square

’All/Most of the students gathered on a square.’

b. mei-yi-ge
every-CL

xue-sheng
student

dou
all

ju-ji
gather

zai
on

guang-chang.
square

’Every student gathered on a square.’

In English, floatingeachcannot appear after the universal determinersall,

each, andevery in (8.50a), (8.50b), and (8.50c), but the floating distributive de-

terminerge ‘each’ can appear after the universal determinersmei-yi ‘every’ and

suo-you-de‘all of’ in (8.50d) and (8.50e). At the same time, only the∀∃ reading is

available.

(8.50)a. All students (*each) like a teacher.

b. Every student (*each) likes a teacher.

c. Each student (*each) likes a teacher.

d. mei-yi-ge
every-one-classifier

xue-sheng
student

ge
each

xi-huan
like

yi-ge
one-classifier

lao-shi.
teacher
‘Each student likes a teacher.’

e. suo-you-de/da-bu-fen-de
all-DE/most-DE

xue-sheng(-men)
student

ge
each

xi-huan
like

yi-ge
one-classifier

lao-shi.
teacher
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‘Each student likes a teacher.’

If we try to provide a semantic account for the data in (8.50), we should be able

to show that the semantics of universal determiners in English is different from the

semantics of universal determiners in Chinese.

On the other hand, Chinesege ‘each’ seems to be required in certain cases

to maintain the information persistence of discourse. Consider (8.51).

(8.51)a. mei-yi-ge
every-one-classifier

xue-sheng
student

ge
each

xi-huan
like

yi-ge
one-classifier

lao-shi.
teacher
‘Each student likes a teacher.’

(only ∀∃)

b. ta men
they

ge
each

song
send

ta/?ta-men
her/?them

yi-fen
one-classifier

li-wu.
present

‘They each send her a present.’

If ge appears in (8.51b), then the discourse (8.51a,b) is acceptable if the singular

pronounta is used but unacceptable if the plural pronounta-menis used. However,

in discourse (8.52a,b),

(8.52)a. mei-yi-ge
every-one-classifier

xue-sheng
student

ge
each

xi-huan
like

yi-ge
one-classifier

lao-shi.
teacher
‘Each student likes a teacher.’

(only ∀∃)
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b. ta men
they

song
send

?ta/?them
?her/?them

yi-fen
one-classifier

li-wu.
present

‘They send her a present.’

without usingge‘each’ in (8.52b), both the singular pronoun and the plural pronoun

are marginal. This phenomenon might suggest that a continuation ofge ‘each’ is

required to sustain the anaphoric relation. But it is not clear how either E-type

analysis or simple dynamic approaches can explain the phenomenon.

Making Sense of Universal Determiners in Chinese

What is the difference between Chinese universal determiners and English

universal determiners? Lin (1998) indicates that the compatibility of the universal

determinermei-yi ‘every’ with the distributivity markerge ‘each’ shows thatmei-yi

‘every’, contra toeveryin English, does not have default distributive reading (uni-

versal quantification plus a conditional) in its semantics.36 Nonetheless, this does

not reflects the difference between different English universal determiners and dif-

ferent Chinese universal determiners. DPL+ semantics provides a different theory.

DPL+ provides a different viewpoint about the relation between quantifi-

cation and plural readings. I shall divide the relationship between quantificational

and plural readings in the following two categories: (a) the semantic components

36Lin (1998) uses the compatibility ofmei-yi ‘every’ and dou ‘all’, which is implemented as
distributive operator in Lin (1998), for the above argument. On the other hand, the compatibility
betweenmei-yi ‘every’ andda-bu-fen-de‘most of’ with collective predicates (e.g. 8.49) also shows
that default distributivity is not the proper way to implement Chinesemei-yi ‘every’. Nonetheless, I
do not endorse Lin’s formal proposal formei-yi‘every’, which simulatesmei-yi-CL N‘every-CL N’
with The Ns(Lin 1998: 238) in English. For criticism of Lin’s proposal formei-yi, see Yang (2001:
116).
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of determiners in natural language, (b) the function of the different components of

natural language determiners.

In DPL+ semantics, every natural language determiner has three common

components: an existential quantifier, a counting predicate, and a set of preference

rules on modes of processing, i.e. their preference with respect to the different plu-

ral readings. The three different components make different semantics contributions

to determiners.

In DPL+, the only quantifier is the existential quantifier, which does not

even have a exact correspondent in natural language. The function of existential

quantification is to introduce objects into discourse. In terms of DRT, the function

of existential quantification is to introduce discourse referents. The counting pred-

icates associated with determiners determine the ‘number’ of objects introduced

into discourse. This in general will determine the possible plural readings available

to the determiners; for example, the collective, dependent, and cumulative read-

ings are unavailable for the determinera. Different plural readings are triggered

by modes of processing. Even though there is no plural reading embedded into

the meaning of determiners, every determiner is associated with a set of preference

rules for plural readings. For example, the determinereveryhas more preference for

the dependency reading than the determinerall. On the other hand, the determiner

all has more preference for the collective reading than the determinerevery.

Even though default distributivity is contained in the definition of universal

determiners in most theories of quantifiers, it does not need to be defined as part of

the meaning of universal determiners. As I argued in chapter 4, the alternative pic-
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ture in DPL+ provides a way to unify the default distributivity and plural readings:

default distributivity is replaced by preference rules for the determiners on modes

of processing. As I have shown in chapter 4, this treatment already provides a better

way to account for the different readings in multiply quantified sentences.

The crucial difference between English universal determiners and Chinese

universal determiners is that Chinese determiners have less relation to preferences

for modes of processing: they do not have strong preferences for particular plural

readings. The main semantic elements of Chinese determiners are existential quan-

tification and counting predicates. This provides more evidence to dissociate the

default distributivity from the determiner itself, and to unify it with other modes of

processing. This also provides us a reason why the dependency markerge ‘each’ is

allowed to follow universal determiners: it provides a preference for the intended

plural readings, which was already assigned in the lexicon information in English

universal determiners.37

Similar evidence for the unification of quantificational and plural readings is

also available from Japanese.38 Japanese has a number of ways to express universal

determiners. One of them iskaku, written with the same character as Chinesege

above.

(8.53)a. ?kaku
each

gakusei-ga
student-NOM

chigau
different

sensei-ga
teacher-NOM

suki
like

da.
COP

‘Each student likes a different teacher.’

37The intuition about the semantics of Chinese determiners is the origin of my idea for DPL+

semantics, a logical semantics without default preference for plural readings.
38Most content of this paragraph is extracted from Wang, McCready, and Asher (2003).
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b. kaku
each

gakusei-ga
student-NOM

sorezore
that-that

chigau
different

sensei-ga
teacher-NOM

suki
like

da
COP

‘Each student likes a different teacher.’

(Wang, McCready, & Asher 2003)

In example (8.53a), when the sentence is produced without the use of the float-

ing quantifiersorezore, the sentence is marginal.39 The requirement ofsorezore

indicates that there is no default distributivity in the universal determinerkaku.

The scope reading in (8.53a) should not be consider as a consequence of quanti-

fier scope. It will be better understood as a consequence of adding the dependent

mode of processing.

8.3 Concluding Remarks

Section 8.2.3 and 8.2.4 only partially implement the interaction between DPs and

plural readings in Chinese. There are a lot of issues in the literature that are not even

touched. For example, it is claimed that scope taking in Chinese is quite different

from English and many other languages: the scope relations in logical forms respect

the surface grammatical relations (e.g. Aunt & Li 1993, Huang 1998, etc.).40 While

the pure syntactic approach is taken to account for the scope taking of Chinese in

Aunt & Li (1993) and other literature, it wouldn’t hurt to imagine that there may be

39“An interesting complication here is that when the DPkaku gakuseiis used with the topic-
marking particle-wa rather than nominative-ga, the sentence also becomes fine. It may be that-wa
has the ability to induce a dependent reading itself. We will not discuss this issue further in this
chapter.

40For a more recent discussion about this issue, see Kempson & Meyer-Viol (2004).
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some way to account for the scope taking facts using information from semantics

and pragmatics, and without exploiting substantial syntactic transformations like

QR.41

The investigation of plurality is Chinese play an essential role to the be-

ginning of introducing a formal account for Chinese semantics. The pervasive ap-

pearance of classifiers anddou ‘all’ in Chinese DPs makes even a rudimentary

introduction to Chinese semantics difficult to do, not even to mention the complex

interaction inside of DPs. For example, there is no easy way to introduce gener-

alized quantifier theory for Chinese without making sense of classifiers anddouat

the same time. Even though there is already some literature contributing to the re-

search of Chinese semantics, the investigation of Chinese semantics is still only in

its childhood.

41Another important issue in Chinese syntax and semantics is that the judgments about Chinese
data in the literature, seem to be dubious, though this may hold only for me personally. I already
raise this kind of question in various footnotes in this chapter. Another example relation to quantifier
scope is (i) from Aunt & Li (1993: 11).

• (i) Mei-ge-ren dou xi-huan yi-ge nu-ren. (Every-CL person all like one-CL woman, Every-
one loves a woman)

Aunt & Li (1993) claims that (i), unlike its English counterpart, is unambiguous, as well as many
other examples. Nonetheless, I do not have any difficulty in finding it ambiguous. More study on
the judgments of Chinese data is essential for the further study of Chinese semantics and syntax.
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Chapter 9

Semantic Plurality Meets Metaphysical Plurality

This chapter summarizes what I have argued in previous chapters from the meta-

physical concern of plural semantics. The objective is to clarify the metaphysical

assumptions in different plural semantic theories, and situate the plural semantics

I proposed from a metaphysical viewpoint. I shall focus my discussion on plural

reference, with some extension to plural quantification. I shall only briefly touch on

the issue of plural predication when it is needed.

The metaphysical concern of plural semantics arises from the following the-

sis of semantic plurality.

(9.1) Semantic Plurality. The semantics of plural terms requires plural reference,

plural quantification, and plural predication, which goes beyond the seman-

tics of singular reference, singular quantification, and singular predication for

singular terms.

Assuming that singular reference involves singular reference to normal sin-

gular objects and singular quantification involves quantification over normal sin-

gular objects, it is natural to think that plural reference and plural quantification

require (a) reference and quantification over objects which are not normal singular
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objects (b) reference and quantification which are in nature plural rather than singu-

lar. The main thesis I shall defend in this chapter is the nominalist thesis of plural

reference and plural quantification.

(9.2) Nominalist Thesis of Plural Reference and Plural Quantification.There is

no reference or quantification over objects other than normal singular objects.

There is no reference or quantification which are in their nature plural, rather

than singular.

This chapter will show the metaphysical theses involved in different seman-

tic theories of plurals and then make it explicit how the nominalist thesis follows

from the semantics of DPL+. Section 9.1 briefly introduces the routes from the

semantic plurality to the metaphysical thesis. Section 9.2 reviews different routes

from the semantic plurality to the metaphysical thesis and show sketches some wor-

ries about them. Section 3 introduces the nominalist thesis and show how DPL+

provides a way to account for it. It will also be argued that the nominalist thesis in

the DPL+ fashion can avoid the worries to other metaphysical theses. Section 9.3.5

is a brief concluding remark.

9.1 The Metaphysics of Plural Reference

Some clarification of terminology is required to facilitate the discussion. Plural

reference can be roughly understood as the reference of plural terms, like the con-

joint namesKerri and Misty, which contain more than one singular referential term;

plural quantification can be roughly understood as the quantification introduced by
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quantifiers likethree in the plural termthree studentswhich intuitively introduces

quantification over more than one student; plural predication can be roughly under-

stood as the predication introduced by predicates which can be applied on plural

terms.1

This section will briefly introduce the metaphysical concern of plural se-

mantics from the perspective of plural reference, and then briefly summarize the

nominalist thesis of plural reference. The second half of this section will address the

problem of subject-argument dis-concordwhich will set the stage to argue against

different metaphysical theses of plural reference and plural quantification in section

9.2.

9.1.1 The Typology of Plural Reference

To introduce the typology of plural reference, consider the simple plural referential

termJohn and Mary. A robust intuition about the reference of the plural term like

1It may be arguable whether the distinction between plural referential terms and plural quantifi-
cational (denoting) terms is meaningful. For example, isJohn and a girla plural referential term or
a plural quantificational term? The distinction we have here just calls for a very brutal intuition of
the distinction. It is interesting that this distinction has not, as far as I know, attracted much attention
in the discussion of plural reference and plural quantification.

Another clarification is about the distinction between referential terms and quantificational (de-
noting) terms in formal semantics. Traditionally, in philosophy, the terma man is taken to be a
denoting term. But in what sense do we say that it denotes? The Montagovian tradition gives the
extensional meaning ofa manby the following.

• (i) a man=λQ.∃x(man(x) ∧ P (x))

The functional interpretation provides the semantics fora manin (i) as a set of sets. There does not
seem to be an obvious way to link the Montagovian interpretation with the concept of ‘denoting’.
For the current discussion, we may simply assume that denoting terms are terms which introduce
quantificational elements into logical forms.

537



John and Maryis that it requires something more than the normal singular objects,

John and Mary. A simple and appealing argument goes like this: the truth maker for

the sentenceJohn and Mary are two nice human beingsis not John nor Mary but

something related to both John and Mary. One might then conclude that we need

non-normal objects, which may be singular or plural objects, to make sense of the

sentence.

Two approaches follow from this intuition. First, some people think that

plural terms singularly refer to non-normal singular objects. In the above case,

these people will claim that the plural termJohn and Marysingularly refers to a

set, an aggregate, or a mereological sum which contains John and Mary as elements

or atoms.2 For example, the set proposal claims that the referent ofJohn and Mary

is the set{John, Mary} which has John and Mary as elements. The mereological

proposal takes the referent ofJohn and Maryas the mereological sum written as

John ⊕ Mary in which John and Mary are mereological atoms composed into a

complex object by the mereological summation operator⊕. For both proposals, we

still have singular objects, either sets or mereological sums, with complicated inter-

nal structure. Following Hossack (2000), we may call this approach thesingularist

approachor pseudo-pluralist approach.

The second approach claims that plural terms plurally refer to non-normal

plural objects or pluralities. To explain the above case, this approach claims that

the plural termJohn and Maryplurally refers to a plurality which has elements

2Some people even claim that plural reference needs not only set entities, but also need higher
order entities like set of set entities, set of set of set entities, etc. See Schwarzschild (1992).
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John and Mary but is not a unified singular object like a set or a mereological sum.

Following Cameron (1999), we may call this approach thepluralist approach.

However, concerning the reference of plural terms, some people complain

that the above approaches may conclude too quickly that there is a requirement for

non-normal objects in accounting for the reference of plural terms. Some people

believe that the difference in the number of objects in the truth condition is not

enough to argue for the requirement of non-normal objects. So on the other side,

we have different approaches which reject non-normal objects to account for plural

reference. The choice that I shall call thequasi-nominalist approachclaims that

plural referential termsplurally refer to many, e.g. more than one, normal singular

objects. This approach gets the label ‘quasi’ simply because this approach still

claims the reference of plural terms has to be plural rather than singular even though

the approach shares the same ontology as the nominalist approach that I am going

to introduce. This approach tries to make the reference of plural terms distinct from

singular reference without making any ontological assumption other than normal

objects.

The last option, thenominalist approach, which I am going to argue for,

claims that plural reference is justmultiple singular reference, simply because

it contains many singular referential terms.3 The difference between the quasi-

3A term containing multiple singular referential terms may not refer to more than one object. For
example, the plural referential term in (i) refers to only one objects. Otherwise, there is no way to
make sense ofthe same. A proper semantic account for the sentence will not be my concern here.

• (i) Clark Kent and Superman are the same man.
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nominalist approach and the nominalist approach is that the nominalist approach

claims that singular reference is enough for understanding the reference of plural

terms and we do not need to introduce a new notion of reference which is essentially

plural to make sense of the reference of plural referential terms. The nominalist ap-

proach contains the following two negative theses: (a) plural reference does not

refer to non-normal objects, and (b) plural expressions do not refer plurally.

The nominalist analysis ofJohn and Marycan be simply stated as follows.

Roughly speaking,John and Maryrefers to John and Mary, becauseJohn refers

to John andMary refers to Mary. Nonetheless, seriously speaking,John and Mary

does not refer to anything because (a) it is a grammatical term but not a semantic

term, and (b) there is no object such as John and Mary to be referred byJohn and

Mary.

Consider the nominal proposal of plural reference in Oliver & Smiley (2004).

Grammatically, the sentenceJohn and Mary are two human beingcan be analyzed

as containing a subject termJohn and Maryand a predicateare two human be-

ings. Nonetheless, according to Oliver & Smiley (2004), the semantic terms in the

sentence areJohnandMary and the semantic predicate is

−−−−− and−−−−− are two human beings

which is a predicate containing two positions to be occupied by semantic terms.

The grammatical termJohn and Marydoes not refer and there is no need to assume

the existence of objects like John and Mary.
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In sum, we have four possible theories that come with two different onto-

logical claims, i.e. whether we need non-normal objects or not, and two different

reference relations, whether the reference of plural referential terms is essentially

singular or plural. These four approaches have different application range so we

still must keep them distinct.

To account for plural quantificational terms, the metaphysical typology per-

sists and becomes even more vivid. The singularist, pluralist, and quasi-nominalist

approaches for plural reference all agree that plural quantificational terms likethree

studentsintroduce quantification overplural variableswhich range over the domain

of non-normal singular objects, pluralities, and many normal singular objects, re-

spectively. For example, the requirement for plural variables in the quasi-nominalist

approach is that it needs the plural variables to introduce ‘many objects’ for pred-

ication. The nominalist account for quantificational plural terms gets rid of plural

variables, and then gets rid of quantification over non-normal objects or many ob-

jects.

The different approaches, except the nominalist approach, have their roots

in the general concern of the requirement for an essentially plural language for

plural semantics. The intuition for a plural semantics is that it requires a logical

language which is essentially plural, which contains at least a division of constants,

i.e. singular vs. plural constants, and a division of variables, plural vs. singular

variables, in order to supply proper arguments for different types of predicates.

Plural constants and plural variables instantiate this intuition about plural reference

and plural quantification. The correspondent metaphysical theses comes directly
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from the semantics for the divisions of constants and variables.4

9.1.2 The Problem of Subject-Argument Dis-Concord

From the syntactic and naive semantic viewpoint, many sentences can be divided

into a grammatical subject and a grammatical predicate. In may cases, a gram-

matical subject and a grammatical predicate correspond to a semantic subject and

a semantic predicate.5 Plural sentences seem to be examples violating the corre-

spondence between grammatical subjects and semantic subjects, and grammatical

predicates and semantic predicates. Consider the following examples.

(9.3) a. John and Mary wrote a book together.

b. John and Mary are sleeping.

c. John and Mary are a handsome man and a beautiful woman, respec-

4First order logic may be considered as exploiting an essentially singular language. Nonetheless,
depending on how we define the semantic interpretation, singular variables can range over sets or
other non-normal objects. We mentioned earlier that sets are possible candidates for non-normal
objects for the singularist approach to the reference and quantification of plural terms. If we take
sets or aggregates as objects that variables can range over, we can have a simple minded first order
logic for plural expressions, e.g. Link (1983). This type of approach requires a complicated domain
which contains non-normal objects and needs to define different types of predicates, e.g.atomsvs.
non-atoms, to distinguish whether a constant or a variable supplies normal objects or non-normal
objects as arguments to predicates.

People may not take the essentially singular language of first order logical to be a disadvantage.
And in fact, it should be an advantage, or a great achievement. There is one important thing that
Russell did: grammatical form and logical form are different. That we can reduce the sentenceat
least three students are happyinto a singular first-order logic expression is a real achievement from
the logical point of view.

5Traditional metaphysics also takes semantic subjects and semantic predicates to correspond to
particulars and universals. With similar reasoning, there may have a correspondence between plural
subjects and plural predicates corresponding to plural particulars and plural universals.
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tively.6

d. John and Mary published ten papers in the past ten years.

(9.3a,b,c, and d) share the same grammatical subjects, but the predicates in (9.3a,b,c,

and d) have different objects taken as arguments. In (9.3a) the predicatewrote a

book togethertakes John and Mary as an argument (though it does not take John as

an argument, nor does it take Mary as an argument). In (9.3b),be sleepingtakes

both John and Mary as its arguments. Nonetheless, in (9.3c),be a handsome man

takes John as its argument andbe a beautiful womantakes Mary as its argument.7

6While (9.3c) is fine, (i) is not so good.

•(i) John and Mary are a handsome man and a beautiful woman.

The examples like (9.3c) arises a concern about theindiscernibility of identity. (9.3c) has obvi-
ously different truth condition from (ii).

•(ii) Mary and John are a handsome man and a beautiful woman, respectively.

If we believe in the indiscernibility of identity, then the difference between (9.3c) and (ii) indicates
that the referent ofJohn and Maryis not identical to the referent ofMary and John. This does not
seem to be quite possible. Nonetheless, if we want to insist the identity between the referent ofJohn
and MaryandMary and John, we may need to abandon the indiscernibility of identity. This does
not seem to be acceptable.

To account for the difference between (9.3c) and (ii), the language representation may come into
consideration of semantic interpretation, i.e.John and MaryandMary and Johnhave different lin-
guistic representation, which can provide information for discourse reference, as shown by example
(iii).

•(iii) John and Bill are a young athlete and an old athlete, respectively. The former is a good
swimmer and the latter is a good jogger.

See Schwarzschild (1992) and Gawron & Kehler (2004) for more discussion of ‘respective’ read-
ings.

7The interpretation I provide for (9.3c) is the so called predicative interpretation of the deter-
minera. I consider the identity reading, that John and Mary is identical to a handsome man and a
beautiful woman, not a proper interpretation for (9.3c). The argument comes from the preference of
predicative interpretation rather than identity interpretation of (i).

• (i) John is a handsome man.

I shall discuss more about this issue in section 9.3.4.
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(9.3d) is a standard example of having multiple interpretations, which makes the

predication in it even more complicated. The predicatepublished ten papers in the

past ten yearsmay take John and Mary as a whole to be its argument, or it may

take both John and Mary as its arguments, or, in the sense of cumulative reading, it

may take John and Mary as a whole and both John and Mary as its arguments. A

complication can be provided by involving anaphoric pronouns.

(9.4) a. John and Mary wrote ten papers in the past ten years.

b. He was promoted to full professor and she was promoted to associate

professor.

Different plural readings are available from (9.4). No matter which reading we take,

the pronounherefers to John and the pronounsherefers to Mary. Different names

in a conjoined plural term can be associated with different anaphors.

The above examples are difficult for both the semantics and the metaphysics

of plurality. The difficulty for a semantics of plurality is to provide a compositional

and consistent semantics for supplying different types of argument to those predi-

cates. On the other hand, the difficulty for a metaphysics of plurality is to provide

a coherent picture about the objects of plural reference, plural quantification, and

plural predication. I shall call these challenges theproblem of subject-argument

dis-concord.8

8The problem of subject-argument dis-concord can be easily extended to aproblem of object-
argument dis-concord.
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9.2 From Semantics to Metaphysics of Plural Reference

This section will review and sketches some worries for different accounts of plural

reference. The basic idea is that the different metaphysics of plural reference are

based on the need to account for the semantics of plural reference. Nonetheless,

since I shall argue that the semantics associated with theories that require addi-

tional ontological commitments cannot account for plural reference properly, the

background assumptions for their metaphysics of plurality become unfounded. The

argument can be extended to argue against different metaphysics of plural quantifi-

cation.

9.2.1 The Singularist Approach

Section 9.1 provides a superficial argument for the requirement for non-normal ob-

jects. Roughly speaking, the argument depends on the fact that sentences including

plural terms have different truth makers from sentences include only singular terms:

the number of objects in the truth makers of plural sentences is different from the

number of objects in the truth makers of sentences including only singular expres-

sions. In short, we may say that one requires many and the other requires only one.

However, this argument is not strong enough to argue for objects which are non-

normal. The truth makers for plural sentences may just be many normal objects.

Being many may be just different from being one and also different from being

plural (even though ‘being plural’ is something really hard to grasp).

One stronger argument in favor of non-normal objects comes from the col-

lective interpretation of plural sentences. Consider the following example from
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Oliver & Smiley (2001).

(9.5) Whitehead and Russell wrotePrincipia Mathematica together.

The intended meaning of (9.5) is that Whitehead and Russell wrotePrincipia to-

gether or collectively. The relation between the subjects and the predicates in a

sentence containing only a singular term likeRussell wrote Principiacan be under-

stood as applying the predicates to the object referred to by the subjects. Similarly,

considering how the predicatewrote Principia Mathematica togethercan be applied

to objects, the collective interpretation of sentence (9.5) seems to ask us to consider

that the predicatewrote Principia Mathematica togetherapplies to a non normal

object which is neither Russell not Whitehead. ‘Whitehead and Russell’ refers to a

non-normal object, which may be a singular object for singularist or a plurality for

pluralist. Moreover, the non-normal object ‘Whitehead and Russell’ must be differ-

ent from normal objects (plural in some sense) since we need the plural feature of

the non-normal object to account for the collective interpretation of sentence (9.5).9

The above argument may be called theargument from collective predication.

Now, consider the singularist approach in more detail. We mentioned that

the singularist approach is the view that plural reference is still singular reference

which refers to non normal objects such as sets or aggregates. Hossack (2000)

characterizes the singularist approach as follows.

9More arguments along this line appear in Hossack (2000).
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(9.6) “According to the singularist, Bill and Ben are a pair, and it is the pair that

is two; the prime minister and his cabinet are a group, and it is the group

that surrounds the cabinet table. By positing enough complex objects, the

singularist hopes to explain plural reference away.”

(Hossack 2000: 415)

And then he says,

(9.7) “The singularist strategy is therefore to say that whenever in natural language

there is the surface appearance of a collective property being attributed to

many things, then what is really happening is that a non-collective property

is being attributed to a single complex thing.” (Hossack 2000: 415)

The singularist approach is the most straight forward answer to nature of

plural reference. Nonetheless, many scholars do not seem to find it convincing.

Consider (9.8), which has the same subject as (9.5).

(9.8) Russell and Whitehead were famous philosophers.

(9.8) has a straight forward distributive interpretation, i.e. Russell was a famous

philosopher and Whitehead was a famous philosopher. IfRussell and Whitehead

is considered as singularly referring to a non normal singular object which can be

applied to by collective predicates, it is not clear how the object can be applied to

by a distributive predicate likefamous philosophers.
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A possible way to solve the challenge is to enrich the singularist theory. It

may be suggested that the plural termRussell and Whiteheadis ambiguous in its

reference:Russell and Whiteheadmay either refer to a non-normal singular object

‘Russell and Whitehead’ as a whole, or two normal singular objects ‘Russell’ and

‘Whitehead’.10 Nonetheless, it is intuitively not right to claim thatRussell and

Whiteheadis ambiguous in its reference. Moreover, this ambiguity approach will

cause more difficulty in the following example.

(9.9) Russell and Whitehead wrote sixty books.

(9.9) has a cumulative interpretation: the books written by Russell alone, with the

books written by Whitehead alone, and the book written by Russell and Whitehead

together are total sixty books. In order to account for the cumulative interpretation

of (9.9),Russell and Whiteheadneeds to be able to refer to Russell and Whitehead

as a whole and both Russell and Whitehead at the same time, a phenomenon I

will call cumulative reference. This will lead to the conclusion that there are three

types of reference when we consider the termRussell and Whitehead: collective

reference, distributive reference, and cumulative reference.11 This does not seem

to be intuitively correct. Methodologically speaking, a semantic theory does not

prefer to introduce ambiguity without a good reason.

10This proposal is similar to the DP ambiguity approach for plural sentences criticized in chapter
4. See chapter 4 for the formal details.

11To be more precise, it is the relationwrite that receives a cumulative interpretation by combin-
ing semantic subjects and semantic objects, which can be represented as the following cumulative
principle for binary relations.

(9.10) Cumulative Principle. R(x1, y1) andR(x2, y2) iff R(x1 ∪ x2, y1 ∪ y2). (Krifka 1996)
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Another proposal is to enrich the singularist theory of predication. It may

be suggested that predicates may apply to Russell and Whitehead as a whole (e.g.

example (9.5)), or to both ‘elements’12 of Russell and Whitehead (e.g. example

(9.8)).13 The first worry about this proposal is that some predicates, e.g.wrote sixty

books, can both apply on Russell and Whitehead as a whole and on both elements of

Russell and Whitehead, e.g. (9.9) has both a collective and a distributive reading.

How do we account for this kind of predicate? Are we going to say this kind of

predicate is ambiguous? This does not sound intuitively right. Moreover, in order

to account for the cumulative reading in (9.9), we need to introduce another possible

interpretation of the predicatewrote sixty booksthat takes Russell and Whitehead as

an argument and also takes both elements of Russell and Whitehead as arguments

as the same time.14

The above argument can be extended to argue against the singularist pro-

posal for plural quantification. The sentence (9.11) has a distributive reading, col-

lective reading, and a cumulative reading.

(9.11)Three boys invited four girls to the party.

A possible singularist theory of plural quantification is that plural quantification

12The term ‘element’ can be understood as elements in a set or atoms in a mereological sum.
13Formally, this can be understood as the VP ambiguity approach discussed in chapter 4: applying

the distributive operator over predicates. See chapter 4 for formal details.
14For a realist account of universals, this approach will lead to the conclusion that the same pred-

icatewrote sixty bookmay correspond to three different types of universals: collective, distributive,
and cumulative universals. At the end of the day, a realist will say that being together wrote sixty
books, being individually wrote sixty books, and being cumulatively wrote sixty books are substan-
tially different types of actions, even though they share the same predicates.
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quantifies over sets of objects. This proposal will provide a default collective read-

ing for (9.11). The proposal needs to incorporate either other quantificational de-

vices to account for different readings, or the proposal needs different types of

predication to account for the different readings. Similar to the case of plural refer-

ence, this will lead to the conclusion that either the quantificational plural terms are

ambiguous or plural predicates are ambiguous.

9.2.2 The Pluralist Approach

Cameron (1999) proposes a similar type of argument against the singularist ap-

proach based on the sentence (9.12).15

(9.12)Tom, Dick and Harry worked tirelessly and mowed the whole meadow in a

day.

(Cameron 1999: 128)16

In sentence (9.12), the plural term,Tom, Dick and Harry, has a distributive

reading forworked tirelesslyand a collective reading formowed the whole meadow

15Some things should be noted for this line of arguments. First, Cameron (1999) does not use the
term “singularist”. Second, there is also a similar argument in Oliver & Smiley (2001) which argues
against the singularist approach. Third, a similar argument is used in the literature of formal seman-
tics to argue against the view that plural terms are ambiguous between distributive and collective
interpretation. This line of argument has been shown in chapter 4.

16The following example is similar to (9.12) but with a plural denoting term exhibiting plural
quantification.

•(i) Three students worked timelessly and mowed the whole meadow in a day.

The expressionthree studentsis an instance form of plural quantification. So the question posed
by (9.12) both work for plural referential terms and plural denoting terms.
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in a day. If the collective interpretation of plural terms asks for singular reference

to non-normal singular objects, it is hard to make sense of interpreting the plural

expressionTom, Dick and Harrydistributively: the distributive interpretation on

the plural term imports something other than singular non-normal objects to be the

argument of the predicate. It comes out that the plural term should collectively and

distributively refer to different thingsat the same time.

Concerning the nature of (9.12) in which we need to interpret a plural ex-

pression collectively and distributively at the same time, Cameron proposes the

following puzzle.

(9.13)“how it is possible for us to use it [a plural expression] sometimes to refer

distributively to the individuals which make up that plurality, and sometimes

to refer collectively to the plurality as a totality;” (Cameron 1999: 143)

Cameron (1999) suggests the pluralist approach for reference to non-normal ob-

jects. Cameron sets up the following solution.

(9.14)“a plural referring expression does always, in itself, function in the same way,

picking out the same kind of thing, namely a plurality” (Cameron 1999: 143)

And, he says that,

(9.15)“Our ordinary understanding of plural reference, which embodies the unitary

view, requires a referent which (i) can be seen both as one thing and as a

multiplicity, but which also (ii) categorically of a kind with the referents of
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corresponding singular referring expressions: ‘a, b, and c’ or ‘the Fs’ picks

out something which is similar to what ‘a’ or ‘this F’ picks out, except in

being several where the latter is only one.” (Cameron 1999: 138)

Cameron argues that sets or aggregates, generally taken as referents of plural

terms, cannot satisfy the two requirements set up here. But pluralities which can

play the role of both being distributively and collectively understood, will do the

job.

Cameron (1999) suggests that ‘structured aggregates’ will play the role of

pluralities in the metaphysics. Nonetheless, he does not make clear the nature of

structured aggregates. His proposal is vague and obscure. One needs to be some-

what creative to imagine that there is something which can be ‘one and many’ at

the same time. It seems that Cameron’s proposal provides a mystery in order to

solve a mystery. Moreover, in order to account for (9.9), Cameron needs something

more in his proposal: he needs not only a plural terms to refer to something which

is either one or many, he also needs thereferenceitself to be ‘one and many’ at

the same time. This ‘one and many’ proposal may work for the cases like a book

which contains many pages, a country contains may citizens, but it is not clear how

it works out for an object like John and Mary.

Cameron’s criticism of the singularist theory only blocks the way to claim-

ing that plural terms may be ambiguous in their reference. His argument does not

block the way that different types of predicates may apply on an object in differ-

ent ways. While it does not help much to go to mysterious pluralities, as I have
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shown in the last section, it also does not help to go to a complex metaphysics of

predicates.

9.2.3 The Quasi-Nominalist Approach

Hossack (2000) proposes thequasi-nominalist approachfor plural reference: plu-

ral terms refer plurally, rather than singularly, to normal singular objects.17 His

proposal turns out to be a candidate for atomism.

(9.16)“Indeed, it may be that plural reference gives atomism the resources to state

complex facts without needing to refer to complex things. In that case atom-

ism could make good its claim to dispense with complexes altogether, thus

effecting a considerable ontological economy with regard to particulars. Of

course this has to be balanced against the obligation atomism would then be

under of positing an unfamiliar type of plural or multigrade or collective uni-

versal, that can combine with particulars collectively to make a plural state of

affairs (cf. Morton [1975]). But plural universals turn out to be an interesting

topic in their own right, so atomists may think it well worthwhile to admit

them into their ontology.”

(Hossack 2000: 143)

The introduction of plural universals is, even though claimed to be unneces-

sary, essential for understanding Hossack’s proposal. The plural universals (plural

17See also Oliver& Smiley (2001: 294).
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properties) are used to make sense ofpredicating plurally referred many normal ob-

jects. A good example of exercising this idea comes from the following example.

Concerning the situation that the sentencethere are five trees hereis said truly:

(9.17)a. “So far as the instantiation of numeric properties is concerned, the obvi-

ous logical analysis of the statement that there are five trees here is that

the property of being five is being predicated of the trees here plurally.”

(Hossack 2000: 430-431.)

b. “But if the atomist is to take classes as the instantiators of numeric prop-

erties, if follows that he must take the numeric properties themselves to

be plural, not singular, and so he seems to require the existence of suit-

able universal.”

(Hossack 2000: 431)

The advantage of Hossack’s proposal is that his proposal is ontologically econom-

ical: no extra non-normal objects needed to be introduced for plural reference and

plural quantification.

A comparison among the singularist, the pluralist, and the quasi-nominalist

approaches to plural reference can provide a better perspective on the spectrum we

have so far. For the singularist approach, even though non-normal singular objects

are introduced, we still need to complicate the notion of either plural reference or

plural predication to get a proper account for plural semantics. The pluralist ap-

proach chooses to solve the problems for the singularist by adding ‘mysterious’
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pluralities as the objects of plural reference. This mysterious component makes

the analysis rather unsuccessful; but the project is to avoid complicating the no-

tion of plural reference and plural predication. The benefit we get from the quasi-

nominalist approach is that we can avoid complicating the notion of plural reference

without adding any mysterious non-normal objects. Nonetheless, the burden is on

supporters of the quasi-nominalist approach to provide a proper account for plural

predication to account for examples (9.5), (9.8), (9.9), and (9.11).

Hossack (2000) does not spill too much ink on the issue of plural universals,

but we can still imagine how a theory of plural universals might account for (9.5),

(9.8), and (9.9). The collective interpretation of (9.5) requires the universalwrote

principia to instantiate plurally, to have one plural instantiation. The distributive

interpretation of (9.8) requires the universalbe famous philosopherto instantiate

singularly many times, i.e. to have many singular plural instantiations. On the

other hand, the cumulative interpretation of (9.9) requires the universalwrote sixty

booksto instantiate singularly and plurally at the same time.

I am not sure how appealing the above proposal sounds, but we can see that

it is difficult to make it work by citing an example in the literature, which can be

considered as a certain type of semantic implementation of the quasi-nominalist

approach. According to my understanding, I think Schein (1993) shares a similar

intuition with Hossack (2000).

(9.18)a. “So it goes forthe elms, which is now taken to be a predicate. It does not

denote an object that comprehends all elms. Rather, it denoteseach elm

555



[My Italic] . On this view, the NPthe proper classes that do not contain

themselvesdenotes each proper class that does not contain itself, which

is what we want.” (Schein 1993: 37)

b. “The elmsturns out not to denote a plural object. It is a predicate denot-

ing many individual objects.”

(Schein 1993: 45)

Schein (1993) implements the idea in (9.18) by exploiting event semantics,

which assumes the ontological reality of events, contra to Hossack’s proposal of

plural universals. Chapter already showed that Schein’s proposal does not works out

well. The quasi-nominalist proposal cannot be easily implemented without paying

some price.

9.2.4 The Consequence of Consequence Arguments

Yi (2002)18 proposes what he calls theconsequence argumentto argue against the

‘set analysis’ of plural referential terms. Consider the following three sentences.

(9.19)a. John and Carol are two things.

b. {John, Carol} is two-membered.

c. There is something (e.g. a set) that has at least one member.

(Yi 2002: 65)

18Yi (2002: 66).
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Some possible implication relations in (9.19a,b, and c) are in (9.20).

(9.20)a. (9.19b) implies (9.19c).

b. (9.19a) does not imply (9.19c).

c. If (9.19a) implies (9.19b), then (9.19a) implies (9.19c).

If John and Carolrefers to the set{John, Carol}, then (9.19a) should imply (9.19b).

Nonetheless, by (9.20a,b, and c), (9.19a) does not implies (9.19b). So Yi concludes

that John and Caroldoes not refer to the set{John, Carol}. Yi says the fact that

(9.19a) does not imply (9.19b) implies that (9.19a) is not a fact about the set{John,

Carol} (Yi 2002: 64) and the reference ofJohn and Carolis not{John, Carol} (Yi

2002: 68).19

Yi’s argument can be even simply summarized by a similar type of argu-

ment proposed in Oliver & Smiley (2001). They argue that ifJohn and Carolis

interpreted as referring to{John, Carol}, then (9.21a) implies (9.21b), in which

{John, Carol} is the name of the set referred byJohn and Caroland (9.21a) is

equivalent with (9.21b) by identity substitution.

(9.21)a. John and Carol together lifted a piano.

19An obvious problem in Yi’s argument is that (9.19b) is a logical theorem. A different argument
is from the non-equivalence of (i) and (ii). (ii) is not even grammatical.

• (i) {John, Carol} is two-membered.

• (ii) John and Carol are two-membered.
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b. {John, Carol} together lifted a piano.

Nonetheless, since (9.21b) cannot be true (because an abstract set cannot lift a pi-

ano, even when (9.21a) is true), they conclude thatJohn and Carolcannot be inter-

preted as referring to{John, Carol}.20

The arguments along the line of Yi (2002) and Oliver & Smiley (2001) are

very powerful. This type of argument does not only argue against the set analysis

of plural terms, it can be applied to any metaphysics. Indeed, the consequence

argument can also be used to argue against the whole enterprise of model-theoretic

semantics for natural language. For example, since the DPa manreceives a set-

theoretical interpretation in extensional Montague semantics as a set of sets, the

consequence argument will say that (9.22a) implies (9.22b).21

(9.22)a. A man walked into the park.

b. A set of sets walked into the park.

Nonetheless, (9.22a) cannot imply (9.22b) so the DPa mancannot be interpreted

as a set of sets.22 Since every term in the set theoretical semantics of natural lan-

20The consequence argument can still apply to DPL+ semantics. Even though I do not takeJohn
and Carolto refer to a set, I do claim that (9.21a) is true because{John, Carol} is in the settogether
lifted a piano.

21Another example is the following by using the classification of nominalism in Armstrong
(1978).

• (i) I saw a man.

• (ii) I saw an object which is an element of a set (falls under a concept, a paradigm of some-
thing, and ...).

22Link (1983) proposes the mereological sum approach for similar reason. Hoeksema (1988)
responses to Link (1983) by the following.
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guage has interpretation as a set23, the consequence argument from (9.22a,b) can

be extended to argue that every interpretation of natural langauge in set theoretical

semantics is wrong. What a surprise.24

The consequence argument can be extended to any ‘analysis’ or ‘theory’.

There is even a name for the problem arising from the consequence argument: the

paradox of analysisthat either an analysis or a theory of an expression is trivial,

or an analysis or a theory of an expression is incorrect.25 The argument leads to

the paradox of analysis has the following format. Concerning an expression A, we

give an analysis or a theory of A, say that ‘A is C’. While ‘A is A’ is trivial, ‘A is

C’ is never trivial if C is not exactly the same expression as A. So A cannot be C.

The only correct analysis of A is A. Otherwise the triviality of ‘A is A’ cannot be

preserved. For example, we may give an analysis of ‘knowledge’ as ‘justified true

belief.’ Nonetheless, ‘knowledge is knowledge’ is trivial but ‘knowledge is justified

• “... I fail to see why sets are more abstract than individuals or sums. If I kick or kiss my
pants, have I, in doing so, touched a set or a sum? It seems rather arbitrary to make any
exclusive here. ... there is no compelling reason, it seems to me, to restrict the notion “set”
to abstract objects and to use a different term for collections of concrete objects.”

(Hoeksema 1988: 24)

23Even though proper names are interpreted as sets of sets, they can be interpreted as referring to
objects.

24The consequence argument reminds me that a long time ago someone told me that he does not
believe in set-theoretical semantics because he does not believe thatmancan be interpreted as a set.
It is undeniable that this type of intuition makes many people, both in philosophy and linguistics,
feel uncomfortable with formal semantics. And the consequence argument nicely reflects this type
of intuition.

25The paradox of analysis has its origin in Plato’sMeno and its contemporary appearance in
Moore’s work. See Langford (1942), Ackerman (1986), (1990), and Earl (2002) for references and
discussion on this topic.
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true belief’ is not trivial. So knowledge is not justified belief.26

The paradox of analysis attracts a lot of discussion and is still under debate.

I am not going to provide a solution to the paradox in the dissertation. I shall briefly

review some viewpoints on the paradox of analysis and indicate that the arguments

from Yi (2002) and Oliver & Smiley (2001) are not the last word on the issue.

The main issue which arises with respect to the paradox of analysis is the

requirement that an analysis or a theory about an expression is required to preserve

the meaning and truth of the expression. For example, the triviality of ‘knowledge

is knowledge’ is not preserved by ‘knowledge is justified true belief’. The truth of

(9.21a) is not preserved by of (9.21b). This will lead to the conclusion that the only

correct analysis is trivial analysis, and so is analytical anda priori. People debate

about whether the triviality requirement is too strong. For example, a scientific

discovery that water is H2O is not trivial but will be argued as incorrect by the

triviality requirement.27

Go back to the consequence arguments. Consider the following two claims.

(9.23)a. (9.19a) implies (9.19b).

b. (9.21a) implies (9.21b).

26A different way to analyze the consequence argument is from the viewpoint of truth:John and
Mary can be true only of John and Mary and not of any set, andmancan be true only of men and
not of any set. This may make formal semantics less appealing to truth based semantic theories (e.g.
the Davidsonian semantics). Nonetheless, the trade off is that formal semantics has more predictive
and explanatory power than truth based semantic theories.

27The triviality requirement may reject the possibility ofposteriorianalysis.
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Both (9.23a,b) are claimed to be false in Yi (2002) and Oliver & Smiley

(2001) respectively. We may ask whether (9.23a,b) are false bya priori (or even

categorical mistake) or false by empirical evidence? It does not challenge anything

if it is false bya priori: scientific discovery is nota priori. Could it be empirically

false? I do not see any empirical evidence that the falsity is empirically grounded.

9.3 The Nominalist Thesis and DPL+ Semantics

It will be shown that DPL+ provides a nominalist thesis of plural reference and plu-

ral quantification. I shall begin with indicating that DPL+, a semantics for plurals,

exploits a language which is essentially singular, i.e. it does not contain the divi-

sions of singular vs. plural constants and singular vs. plural variables. Moreover,

the domain of interpretation is essentially singular, i.e. there are no non-normal

objects in the domain of interpretation.28 I shall show that the nominalist thesis is a

product of revising the subject-predicate relation.

9.3.1 Nominalist Plural Reference

The nominalist thesis of plural reference is that plural referential terms introduce

objects into discourse by many singular references. In other words, plural reference

28It may be misleading to consider the metaphysics of plurality from the domain of interpretation.
We can always construct other objects from the domain of interpretation and introduce new onto-
logical commitments. For example, we may construct mereological sums for plural reference and
plural quantification from the domain of interpretation. For second order logic, there is no need to
put sets into the domain of interpretation. We can constructed sets from the domain of interpretation
for the assignment of second order variables. The construction from domain of interpretation creates
new objects in our ontology.
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is just multiple singular reference. The conjunction of two singular referential terms

does not create a new object or a new reference machinery, but the conjunction of

two singular referential terms create a new way of predication. Predicates which

have plural referential terms as subjects take arguments by manipulating objects

introduced by singular references. There is no need to assume any non-normal

objects, nor do we need to assume the reference of plural terms to be ‘plural’ to

many objects. Readers are referred to chapter 4 and 5 for the formal detail of this

proposal. The following will only provide a simplified elaboration.

One important thesis in the nominalist plural reference is that terms like

John and Maryis a grammatical term but not a semantic term. The semantic contri-

bution of the conjunctionand is related to the way we apply predicates on conjuncts

rather than directly applied on linking conjuncts and then create a new semantic

term. One obvious advantage of this thesis is that we do not need to account for

the reference of disjunctive terms likeJohn or Marysince disjunction terms are not

semantic terms. IfJohn and Maryis taken to be a semantic term, it is difficult to

see how a semantic theory account for the reference of the term.29

The nominalist thesis of plural reference can be implemented in different

semantics. Section 9.1 already briefly introduces the nominalist proposal in Oliver

& Smiley. I will come back to their proposal after I introduce the implementation

of the nominalist thesis in DPL+. To see how the nominalist thesis is realized in

DPL+, consider the following examples.

29I owe this argument to Mark Sainsbury.
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(9.24)a. John and Mary wrote a book together.

b. John and Mary are happy.

c. John and Mary wrote sixty books.

In (9.24a) and (9.24b), the plural termJohn and Maryintroduce two normal objects

by two different singular referential namesJohnandMary. We say that (9.24a)

is true in collective reading because the object referred to byJohnand the object

referred to byMary satisfy the predicatewrote a book together. And when we say

that (9.24b) is true we claim that both the object referred to byJohnand the object

referred to byMary satisfy the predicatebeing happy. The logical forms of (9.24a)

and (9.24b) are represented as follows. Readers are referred to chapter 4 and 5 for

the formal details.

• (9.24a-1)∃x;∃y;∃z; x = a; y = b; jCol(x ∧ y); az(book(z)); wrote(x ∧ y, z)

• (9.24b-1)∃x;∃y; x = a; y = b; jDis(x ∧ y); happy(x ∧ y)

In both (9.24a-1) and (9.24b-2), we can see that the subject has the same semantic

contribution for the logical forms, what is different is how the information intro-

duced by subject is reconstructed for the use of predicates. The conjunctive vari-

ablex ∧ y put the objects introduced by two singular referential terms together for

different predicates.

The cumulative reading for (9.24c) has the logical form (9.24c-1).
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• (9.24c-1)∃x;∃y;∃z; x = a; y = b; jCum(x ∧ y); fortyz(book(z)); jCum(z);

wrote(x ∧ y, z)

(9.24c-1) properly shows the cumulative relation between the subject and the ob-

jects without doing funny things to the subject, the object or the predicate. The

manipulation of information plays a substantial role in the nominalist thesis.

This reconsideration of the functions of subjects and predicates provides a

different way to approach the problem of subject-argument dis-concord. The basic

idea is that every singular term introduces one object into discourse, and every sin-

gular term in a grammatical plural terms introduces one object into discourse. All

objects are introduced into discourse by the same way, and then can be reconfig-

ured in different ways as the arguments of predicates in order to introduce different

plural readings.30

The Nominalist Proposal in Oliver & Smiley (2004)

In section 9.1, I show that Oliver & Smiley (2004) introduces a nominalist

proposal for plural reference. It is interesting to compare the difference between the

nominalist proposal in Oliver & Smiley (2004) and the nominalist proposal based

on DPL+.

The main difference between the two nominalist proposals is from their ac-

count of predicates and predication. Consider the sentenceJohn and Mary went to

30Both the DP and VP ambiguity approaches assume that predicates always predicate over the
semantic interpretation of grammatical subjects.
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New York. In Oliver& Smiley (2004), they distinguish places and positions predi-

cates. Every predicate contains some places. Every place contains some positions.

The distinction on transitive verbs and intransitive verbs is on the distinction of their

numbers of places.

From Oliver & Smiley’s point of view, the conjunctionandis a part of predi-

cates. Every predicate internally contains some conjunctions are called multi-grade

predicates, and formally, the predicates containing infinite number of conjunctions

gets their own interpretations to be different from the predicates which have the

same number of places but do not have internal conjunctions. This analysis takes

John and Mary went to New Yorkas a sentence which contains two names,John

andMary, which fill in the predicate

−−−− and−−−− went to New York

Nonetheless, the DPL+ proposal does not take conjunctionand as a part of predi-

cates, so the proposal has a much more simplified interpretation of predicates. The

function ofand is to form a term to fill in the argument positions (places) of pred-

icates. This analysis takes the sentenceJohn and Mary went to New Yorkas a

sentence which contains two names,JohnandMary, a predicatewent to New York,

and a conjunctionandof two names.

We can easily see the advantages of the DPL+ proposal when we try to

extend both analysis to handle related phenomena. First, if we try to extend the

analysis to handle name disjunctions likeJohn or Mary, the multi-grade proposal

needs to handle the predicates like
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−−−− or −−−− went to New York

in order or handle the sentences likeJohn or mary went to New York. It is not clear

how this type of predicates can be formally interpreted.

Second, it is not clear how the multi-grade analysis can be extended to ac-

count for the conjunction of quantification terms. While it makes sense to say that

proper names can occupy different positions in the same places, semantically, it

does not make much sense to say that quantification terms can occupy different po-

sitions of the same places. In standard logical formalism, names, represented as

constants, can occupy the places of predicates. To put quantificational terms and

predicates together, we need variables as vehicles to occupy the places of predi-

cates. It is not clear how the multi-grade analysis can implement the conjunction

of quantificational terms properly. Especially, without the mechanism of exploit-

ing variables, it is not clear how the splitting reading of DP conjunctions can be

properly implemented.

9.3.2 Nominalist Plural Quantification

The nominalist thesis of plural quantification is that plural quantification introduces

many objects into discourse by many singular assignment functions associated with

singular variables.31 Predicates take their arguments from the manipulation of ob-

jects introduced by the singular assignment functions. There is no need to quantify

31Even though this idea is implemented using dynamic semantics in DPL+, I believe that it can be
implemented in a static version is some degree. The static implementation will not provide a proper
mechanism for anaphoric content, however.
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over non-normal objects, nor do we need to quantify over ‘many’ objects like Hos-

sack (2000) does.32 Moreover, both plural and singular quantification are unified

in a single mechanism: both plural and singular quantification share the same ex-

istential quantifier and variables. The difference shows up in different counting

predicates.

The machinery of quantification in DPL+ invites us to reconsider the func-

tion of variables. The traditional picture for the function of variables is to con-

sider them as semantically simple, as ‘value holders‘ or ‘value slots’ to be filled

in with objects in the domain of interpretation. Nonetheless, the function of vari-

ables can be more complicated than the traditional picture suggests. In DPL+,

subject phrases, as well as object phrases, introduce objects into discourses.33 The

introduced objects are associated with variables. Variables occupy the argument

positions of predicates. The imported arguments for predicates depend on how the

variable is interpreted. Variables associate with a complex information structure

which provides information beyond the domain of interpretation, and the informa-

tion associated with the variable can be changed in the process of interpretation.

This revision of the functional role of variables provides a way to revise Quine’s

thesis of taking ‘the value of a variable’ as the ontological commitment of a formal

theory. We may change Quine’s slogan that “to be is to be the value of a variable”

and “to be is to be quantified by existential quantifier” to “to be is to be able to be

32Since this notion of quantification in dynamic semantics is so different from the quantification
in standard first order or second order quantification, it is improper (but not correct or incorrect) to
paraphrase the plural quantification in DPL+ style dynamic semantics as quantifying many objects
or not.

33This may include non-existent ones.
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the antecedent of an anaphor.”

In DPL+, different readings arise from how objects introduced into dis-

course are configured for arguments of predicates. Nonetheless, this does not imply

that predicates can determine their arguments. The same predicate may take dif-

ferent configured objects introduced by the same subject phrases as arguments, as

shown by the two different reading of example (9.25). It emerges that predicates do

not determine which arguments they should take in general.

(9.25)Three students wrote a paper.

Metaphysically speaking, the solution to the problem of subject-argument

dis-concord indicates that plural referential terms and plural quantificational terms

are not responsible for introducing non normal objects. The standard argument for

non-normal objects from collective predication should be dismissed since predi-

cates do not take semantic subjects as arguments directly.

9.3.3 The Ontology of Plural Predicates

The truth evaluation of the sentenceJohn and Mary wrote a book togetherin DPL+

is that the set{John, Mary} is in the set ofwrote a book together. A natural re-

sponse to this proposal is that this semantic machinery already ‘commits’ us to the

existence of sets. This argument can go further. Since predicates are interpreted

as sets in first order model theory, first order model theory already commits to the

existence of sets. In fact, it does. But there is something more to say than this.
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There is a reason to say that the objects in the domain of interpretation are

ontologically more significant than other objects present in a semantic theory, call

this theontological dominance of discourse domains. A instrumentalist point of

view for the dominance is the following: first order model theory, including the

interpretation of predicates, is a theory for truth and so the set theoretical construc-

tion is only part of the theoretical set up, which there is no reason to take especially

seriously. We can advance the instrumentalist response with a further justification

calledontological neutrality. In a logical language like DPL+, predicates may get

different types of interpretations, e.g. mereological interpretations, from the dis-

course. This further indicates that the set theoretical interpretation of predicates

are secondary; they are a byproduct of the rest of the theory. Especially, for DPL+

semantics, not only predicates can have these secondary interpretations; in fact, the

objects occupying argument position can also have secondary interpretations. We

can manipulate objects from discourse domains to be anything we want in different

theories.

An analogy of the above reasoning is from the interpretation of second order

logic. The set theoretical semantics for second order quantification has the same

discourse domain with first order semantics, even though the second order logic

quantifies over, say, sets. The discourse domain is ontologically dominant, since

we may provide other semantics for second order logic (e.g. Boolos 1975).

There is another reason that we should not take the ontological commitment

from interpretation of predicates in any serious sense: the interpretation of predi-

cates is a stipulation rather than real. Consider the following examples concerning
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collective interpretation.

(9.26)a. Kerri and Misty are a good team.

b. Kerri and Misty went to Athens together.

c. Kerri and Misty won the game together.

d. Kerri and Misty won the championship together.

The above examples all have the so called collective interpretation over the semantic

subjectKerri and Misty. Nonetheless, it is not clear in what sense those predicates

share anything in common for them to be all collective. For example, is there

anything thatwent to Athens togetherand won the championship togetherhave

in common so to make them both collective predicates?

Consider adverbial markers of the collective reading liketogether, at once,

altogether, jointly, as a group, collectively, conjointly, in collaboration, unitedly,

etc. There are always noticeable differences among the usage of these collective

adverbs.34

(9.27)a. John grasped ten marbles.

b. John grasped ten marbles in one hand.

c. John grasped ten marbles together.

d. John grasped ten marbles at once.

34The argument against the homogeneity of collective predication can also be applied to argue
against the homogeneity of ‘groups’ liketeam, stack, heap, andpile.
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e. John grasped ten marbles as a group.

f. John grasped ten marbles altogether.

g. John grasped ten marbles jointly.

Even though there are noticeable differences among the examples in (9.27), they all

imply the collective interpretation of (9.27a). Does this mean that there is some-

thing common among the examples in (9.27)? It is at least not obvious to me.

The so called collectivity is not as uniformed as we used to think. The collective

predication seems rather arbitrary or vague to me. It follows that the ontological

interpretation of collective interpretation seems to be not very ‘real’; it comes out

the set construction for the elements of collective predication, e.g.{John, Mary},
is not ontologically significant.35

A similar argument applies to the distributive predication: adverbs likeeach,

one by one, individually, etc., which exhibit different senses of distributivity.

(9.28)a. John grasped ten marbles.

b. John grasped ten marbles one by one.

c. John grasped ten marbles individually in succession.

d. John grasped ten marbles independently.

35This line of arguments is similar to the constructive nominalism. Constructive nominalism for
predicates is based on three arguments: the vagueness of predicate interpretation, the arbitrary of
predicate interpretation (to avoid conceptualism), and the inscrutability of reality. These arguments
lead to the conclusion that constructed predicates are artificial rather than natural, i.e. they do not
correspond to any natural property. The above argument about collective predicates belongs to the
“arbitrary of predicate interpretation” and the “vagueness of predicate interpretation”.
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e. John grasped ten marbles separately.

While the examples in (9.28) all imply the distributive interpretation of (9.28a), it

is not clear at all what they have in common.36

9.3.4 A Case Study: Numeral Determiners

In the literature, some people take numeral determiners liketwo to represent plu-

ral properties, and believe that they are similar to collective properties represented

by collective predicates likegather and met (e.g. Yi 2002 and Hossack 2000).

Nonetheless, numeral determiners behave quite differently from collective predi-

cates. Consider the following examples.

(9.29)a. Russell and Whitehead are two philosophers.

b. Russell and Whitehead together wrotePrincipia.

(9.30)a. Russell is two philosophers.

b. Russell together wrotePrincipia.

While bothbeing two philosopherscan only be true with subjects which introduce

two objects, it does not imply thatbeing two philosophersin any sense is similar to

the collective predicatetogether wrote Principia. This is one example of confusing

36The above arguments about distributive and collective predicates arise challenges for the ontol-
ogy of event semantics. It was claimed by event semantics that, for example, the entailment relation
in (9.28) shows that the examples in (9.28) share the same events with different modification from
adverbs. It is the “sharing the same event” makes the ontology dubious: what is the sense that those
events are the same?
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truth evaluation and acceptability evaluation. For a predicate to be a collective

predicate, it requires its argument to satisfy the plural requirementpossibly more

than one, i.e. to be plural. Otherwise, the sentence is unacceptable. This is not

a feature ofbe two philosophers. This can be shown by the comparison between

(9.30a) and (9.30b). While (9.30b) is unacceptable, but (9.30a) is acceptable and

false.37

Why is the numeral determinertwo different from collective predicates?

Collective predicates contain two bits of information: acceptability checking and

assertion. The acceptability checking checks whether the argument is plural. If the

checking fails, the sentence is unacceptable so it is meaningless to talk about truth

values. On the other hand,twodoes not have the acceptability checking component.

37There is a distinction between numerals used as determiners or predicates. The numeral in
(9.29a) and (9.30a) is used as a predicate, but the numeral in (i) is used as a determiner.

• (i) I met two philosophers.

The crucial difference between a numeral as a predicate and a numeral as a determiner is that a nu-
meral determiner introduces objects into logical forms but a numeral predicate does not. In terms of
DPL+, a numeral determiner is understood as introducing the existential quantifier and a counting
predicate into logical forms, but numeral predicates are understood as introducingonly counting
predicates into logical forms. We may consider the following as a general argument for the predica-
tive use of determiners.

• (ii) The morning star is the evening star. They are the same planet.

• (v) Clark Kent is Superman. They are the same man.

• (vi) Superman is the reporter. They are the same man.

• (vii) Superman is a reporter. *They are the same man.

• (viii) Russell is the author of Principia. ? They are the same man.

• (ix) My teacher is John (John is my teacher). *They are the same man.

If the plural pronouns are allowed, the numeral is used as a predicate.
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It contains only an assertive component: that its argument containstwo objects. If

not, the assertive content is false. The similarity betweentwo and collective is just

a confusion stemming from the requirements of plural truth makers.38

Yi (2002), as well as Hossack (2000), might still try to argue that numeral

determiners, as well as collective predicates, must be plurally instantiated bysome

things (Yi 2002: 69-10) ormany thing(Hossack 2000).39 They may still insist

that the plural instantiation oftwo provides a sense that numeral determiners and

collective predicates are of similar types.

It is true thattwo, as well as other collective predicates, has only plural

instantiations. Nonetheless, as the comparison between (9.30a,b) has shown,two

can have a singular falsity maker, but there is no singular falsity maker for collective

predicates. If we claim thattwo is a plural property just because it has only plural

truth makers, we can also takelove to be a plural relation, as it in a sense has only

plural truth makers. This notion of ‘plural’ is not at all related to the notion of

plurality we want to pursue.40

38For a different type of worry, consider the comparison between the following two examples.

• (i) John and Mary are two human beings.

• (ii) John and Mary are one nice couple

How can John and Mary are ‘two’ in one aspect and ‘one’ in another aspect?
39Yi (2002) and Hossack (2000) take the distributive vs. collective distinction to correspond to

the multiple instantiation (of singular properties) vs. plural instantiation (of plural properties) (Yi
2002: 69-70).

40It is interesting to ask what sort of propertytwo is, if it is neither singular nor plural. In DPL+,
numerals correspond to counting predicates. We may find something to say about it.
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9.3.5 Other Remarks

The conclusions I reached in this chapter were the desirability of nominalist the-

ses of plural reference and plural quantification, and the ontological dominance of

discourse domain. One substantial question left unsettled in this chapter is what

normal singular objects are. The DPL+ semantics is neutral to the answer to this

real ontological question. And, in fact, a theory of plural semantics and plural

metaphysics should not be able to answer this question.
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Chapter 10

Conclusions

This dissertation is a long journey starting from introducing different plural read-

ings in chapter 1 and ending at the nominalist thesis of plural reference and plural

quantification in chapter 9. I shall summarize some main theses in the dissertation.

The two main concerns on the semantics of plural readings are the semantic

side effects of plural readings and the construction of logical forms. Chapter 1

shows that plural readings have non-truth conditional semantic side effects which

substantially affect the usage of anaphors. A proper account for the interaction

leads to the exploitation of dynamic semantics for the plural readings. Chapter

1 also argues that the construction of logical forms for plural readings depends

on (a) whether a sentence is ambiguous or under-determined with respect to its

different plural readings and (b) whether the semantics-syntax interface provides

enough information for the construction of plural logical form. My proposal is

that plural sentences are ambiguous with respect to their plural readings and plural

logical forms are underspecified with respect to the information from the syntax-

semantics interface. This leads to the separation of the semantics for the logical

form construction (information packaging) and the semantics for the logical form

interpretation (information content). An underspecified semantics is proposed to
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the logical form construction and a dynamic semantics is proposed to account for

the logical form interpretation. Chapter 2 to 4 investigate different elements related

to the semantics of plural readings. Chapter 5 to 7 work out the elements in formal

details. Chapter 8 implements the proposal in Chinese, and Chapter 9 imports the

metaphysical implication for the semantics.

Chapter 2 considers two elements relevant to the dynamic interpretation of

plural readings and anaphors: (a) the semantics of binding conditions and (b) the

semantics of pronominal numbers of anaphors. The semantics of anaphoric binding

is implemented by exploiting partial functions in information states. I argue against

both the syntactic proposal and previous semantic proposals for the interpretation of

pronominal numbers. I further argue that pronominal numbers have an intensional

meaning which can be paraphrased as (epistemically) possibly more than one for

plural number and (epistemically) necessarily one from singular number.

Chapter 3 and 4 consider the elements in the logical form construction.

Chapter 3 argues that ambiguity isnot a truth conditional notion based on the con-

cept of accessibility, and then further argues that a sentence is ambiguous, rather

than under-determinate, with respect to its different plural readings. This leads to

the conclusion that there should be different logical forms constructed for different

readings.

Chapter 4 closely examines information provided from syntax-semantics in-

terface for the logical form construction of plural readings. It was shown that (a) the

factors contributing to different plural readings do not belong any specific syntactic

or semantic category, the so calledcategorical problem of plural readings, and (b)
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the number marking on head nouns and verbs does not have semantic significance.

This leads to the conclusion that information beyond syntax-semantics interface

are required to account for the logical form construction of plural readings. The

adopted proposal is to separate information packaging and information content. An

underspecified semantics is provided for logical form construction, and a dynamic

semantics for logical form interpretation. While plural logical forms are under-

specified with respect to syntax-semantics interface, it was argued that pragmatic

information is required to further specify plural logical forms.

One important consequence from the conclusions that (a) pronominal num-

bers are interpreted by modal notions, and (b) number marking on head nouns and

verbs is semantically uninterpretable, is the following: number marking on head

nouns and verbs does not provide a proper criterion for identifying plural terms.

Plural terms can only be semantically identified as introducing possibly more than

one object into discourse. Plural readings like collective readings, cumulative read-

ings, and dependent readings are constrained by a requirement for the ‘possibly

more than one’ interpretation, which can only be satisfied by plural terms. One

justification for this thesis is that there is no number marking on nouns or verbs in

Chinese but plural readings are still significant there.

Chapters 5 to 7 implement the proposal from chapters 1 to 4 by an aug-

mented dynamic predicate logic, DPL+ in short. In DPL+, plural readings are no

longer taken as reflections on different types of truth conditions that a sentence has.

Instead, plural readings take their place as a part of the information processing of

human languages. We can account for a wide range of phenomena for different
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plural readings and their effects on anaphoric usage. The most important feature

of DPL+ is that it provides a way to unify quantificational and plural readings: the

source of quantification is the same as the source of plural readings. This leads

to the unification account of three types of determiners: plural, distributive, and

singular determiners.

In my account for this unification, I suggest a distinction between simple

distributivity and dependent distributivity. The evidence for the independence of

these two types of distributivity comes from the resolving of the co-distributivity

reading, the unification of scope readings and plural readings. The independence of

two types of distributivity are used to study the interesting phenomena concerning

the distributivity in St’́a’imcets.

Chapter 8 applies DPL+ to Chinese for a wide range of data. Chinese is

shown to provide an even better example for the unification of quantificational and

plural readings.

Chapter 9 indicates that DPL+ provides a metaphysical thesis that plural

termssingularly refer to or quantify over nothing other than singular normal ob-

jects, the so callednominalist thesis of plural reference and plural quantification.

The nominalist thesis is based on the substantial revision of the functional role of

variables in DPL+: variables are no longer considered to be semantically simple

as ‘value holders‘ or ‘value slots’ to be filled in by objects, rather, (a) they are as-

sociated with a complex information structure which goes beyond the domain of

interpretation, and (b) the information associated with the variable can change with

respect to the process of interpretation. This revision of the functional role of vari-
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ables provide a way to revise Quine’s thesis of taking ‘the value of a variable’ as

the ontological commitment of a formal theory.

There is one central methodological concern driving this dissertation. It is

about the distinction of truth evaluation and acceptability evaluation. While philos-

ophy of language focuses mostly on truth evaluation, linguistics focuses on both,

concentrating perhaps on acceptability evaluation. Nonetheless, linguistics is not al-

ways clear about the distinction. Some philosophical discussion is helpful to make

it clear. It is also a good starting point for philosophers to start considering meaning

beyond truth conditions.

The investigation in this dissertation provides a revision of the semantics of

natural language. The standard picture from Montagovian semantics is to combine

both the logical form construction and logical form interpretation on type theoreti-

cal framework. The revised version propose three different stages. First, there is a

stage of logical from construction, the pre-processing stage, which is type theoret-

ically based and at the same time imports pragmatic information for logical form

specification. At this stage, the ‘shallow content’ is exploited. Second, the inter-

pretation of logical forms in terms of their truth condition. Third, the interpretation

of logical forms in terms of their non-truth conditional semantic side effects for

discourse. Dynamic semantics provides a way to combine stages two and three. A

speculation is that type shifting happens at stage one rather than stage two or three.

There are a lot more issues concerning plurality that require further research.

For example, the semantics of group terms, complement anaphora, and the require-

ment of linguistic objects for anaphoric reference. But I shall not say any more and
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stop here.
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Appendix A

A.1 The Supplementary Formalism for Chapter 5

Definition 73 I-DPL +: Basic Semantic Setup

1. A modelM for I-DPL+ is a triple: M =< W,D, I > in which W is a set

of possible worlds,D is a set of objects, andI is an interpretation function

which assigns interpretation for non-logical symbols with respect to possible

worlds.

2. For a constantcj, I(cj) ∈ D. For a n-place predicateP n, we defineI(w, P n) ⊆
(D ∪ ℘(D))n.

3. A function g is an assignment function iffg : V ∪ C → D ∪ {∗}, where

V is the set of variables andC is the set of constants, andg(ci) = I(ci). If

g(x) = ∗, g is undefined onx.

4. SF is an information state iffSF = {< g, fg > | g ∈ S andS ⊆ $} in which

$ is the set of assignment functions, andfg : V → (℘($)−∅)× (D∪℘(D)) –

where iffg(ti) = (A,B), theng ∈ A – is a function that records dependency

and assignment information on assignments.

5. The projection functionµ1,2 yields either the first or the second element of

the pairs that make upfg(ti). µ1(fg(ti)) partitions the set of assignments
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according to how many objects are assigned tox by assignments in a given

information state, whileµ2(fg(ti)) is the actual assignment tox by the pair

< g, fg > in the information state.

6. The collection functionδ collects up values assigned to a variableti by an

element in the partition on assignments given byµ1(fgj
(ti))) and is defined as

follows: δ(µ1(fgj
(ti))) = {gh(ti)|gh ∈ µ1(fgj

(ti))}. For any formulaϕ, the

interpretation ofϕ is defined as follows:[ϕ]M ⊆ $F×$F in which$F is the set

of information states. For any information stateSF , S = {g| < g, fg >∈ SF}
andF = {fg| < g, fg >∈ SF}.

7. $W is the set of the pairs of worlds and structure assignment functions.

8. Four different interpretation functions are built up to construct the D-DPL+

semantic interpretation. Assume thatM is a model andϕ is a DPL+ formula,

(a) [ϕ]Q−DEF+

M ⊆ $W × $W

(b) [ϕ]Q−DPL+

M ⊆ $W × $W

(c) [ϕ]I−DEF+

M ⊆ ℘($W )× ℘($W )

(d) [ϕ]I−DPL+

M ⊆ ℘($W )× ℘($W )

9. The initial input information stateσ for the I-DPL+ interpretation must satisfy

the following constraint:∀(w, SF ) ∈ σ, ∀g ∈ S, g(t1) = ∗ for any variable

ti.
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A.2 The Supplementary Formalism for Chapter 6

Definition 74 Restricted Unselective Adverbial Quantification

1. (w, SF )[ϕ;A(x) ψ]Q−DEF+

M (w1, S
1
F ) := ∃(w2, S

2
F ) that

(w, SF )[ϕ]Q−DEF+

M (w2, S
2
F ), (w2, S

2
F )[ψ]Q−DEF+

M (w1, S
1
F ),

and∀g ∈ S2, g(x) 6= ∗, i.e. (w2, S
2
F )[x]Q−DEF+

M (w2, S
2
F ).

2. (w, SF )[ϕ;A(x) ψ]Q−DPL+

M (w1, S
1
F ) := (w, SF )[ϕ; ψ]Q−DPL+

M (w1, S
1
F ), and

∀(w2, S
2
F ) thatSF

∼=x S2
F and(w, SF )[ϕ]Q−DPL+

M (w2, S
2
F ), ∃(w, S3

F ) that

(w2, S
2
F )[ψ]Q−DPL+

M (w3, S
3
F ).

3. σ[ϕ;A(x) ψ]I−DEF+

M σ1 := ∃σ2 thatσ[ϕ]I−DEF+

M σ2, σ2[ψ]I−DEF+

M σ1, and∀κ ∈
σ2, κ[x]Q−DEF+

M κ.

4. σ[ϕ;A(x) ψ]I−DPL+

M σ1 :=

(a) σ[ϕ;A(x) ψ]I−DEF+

M σ1,

(b) ∀κ ∈ σ, ∃κ1 ∈ σ1 thatκ[ϕ;A(x) ψ]Q−DPL+

M κ1, and

(c) ∀κ1 ∈ σ1, ∃κ ∈ σ thatκ[ϕ;A(x) ψ]Q−DPL+

M κ1.

A.3 The Supplementary Formalism for Chapter 7

Definition 75 I-DPL +: Conjunctive Variables in Predication

1. (w, SF )[P (t1 ∧ ... ∧ tn)]Q−DEF+

M (w1, S
1
F ) :=

(w, SF )[P (t1)]
Q−DEF+

M (w1, S
1
F ), ..., and(w, SF )[P (tn)]Q−DEF+

M (w, S1
F ).
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2. (w, SF )[P (t1 ∧ ... ∧ tn)]Q−DPL+

M (w1, S
1
F ) :=

(w, SF )[P (t1)]
Q−DPL+

M (w1, S
1
F ), ..., and(w, SF )[P (tn)]Q−DPL+

M (w, S1
F ).

3. σ[P (t1 ∧ ... ∧ tn)]I−DEF+

M σ1 := σ[P (t1)]
I−DEF+

M σ1, ...,σ[P (tn)]I−DEF+

M σ1.

4. σ[P (t1 ∧ ... ∧ tn)]I−DPL+

M σ1 := σ[P (t1)]
I−DPL+

M σ1, ...,σ[P (tn)]I−DPL+

M σ1.

Definition 76 I-DPL +: Conjunctive Variables in Collective Transition

1. (w, SF )[jCol(t1 ∧ ... ∧ tn)]Q−DEF+

M (w1, S
1
F ) :=

(w, SF )[jCol(t1)]
Q−DEF+

M (w1, S
1
F ), ...,(w, SF )[jCol(tn)]Q−DEF+

M (w1, S
1
F ).

2. (w, SF )[jCol(t1 ∧ ... ∧ tn)]Q−DPL+

M (w1, S
1
F ) :=

(a) ∃(w2, S
2
F ) that(w, SF )[jCol(t1 ∧ ... ∧ tn)]Q−DEF+

M (w2, S
2
F ),

(b) S = S1,

(c) for anygi ∈ S1, µ2(f 1
gi
(t1)) = ... = µ2(f 1

gi
(tn)) = δ(µ1(fgi

(t1)) ∪ ... ∪
µ1(fgi

(tn))) and for anyti 6= t1...tn, µ2(f 1
gi
(ti)) = µ2(fgi

(ti)),

(d) for gi ∈ S1 andti, µ1(f 1
gi
(ti)) = µ1(fgi

(ti)).

3. σ[jCol(t1∧...∧tn)]I−DEF+

M σ1 := σ[jCol(t1)]
I−DEF+

M σ1, ...,σ[jCol(tn)]I−DEF+

M σ1.

4. σ[jCol(t1 ∧ ... ∧ tn)]I−DPL+
M σ1 :=

(a) ∃σ2 thatσ[jCol(t1 ∧ ... ∧ tn)]I−DEF+

M σ1,

(b) ∀κ ∈ σ, ∃κ1 ∈ σ1 thatκ[jCol(t1 ∧ ... ∧ tn)]Q−DPL+

M κ1,

(c) ∀κ1 ∈ σ1, ∃κ ∈ σ thatκ[jCol(t1 ∧ ... ∧ tn)]Q−DPL+

M κ1, and
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(d) ∃κ ∈ σ, ∃κ1 thatκ[more than onet1∧...∧tn(t1 ∧ ... ∧ tn)]Q−DPL+

M κ1,

i.e. (w1, S
1
F )[more than onet1∧...∧tn(t1 ∧ ... ∧ tn)]Q−DPL+

M (w2, S
2
F ) :=

(w1, S
1
F ) = (w2, S

2
F ) and∀g ∈ S1, |δ(µ1f(g(t1))) ∪ δ(µ1f(g(t2))) ∪

... ∪ δ(µ1f(g(tn)))| > 1.

Definition 77 I-DPL +: Conjunctive Variables in Plural Number Checking

1. (w, SF )[plural(t1 ∧ ... ∧ tn)]Q−DEF+

M (w1, S
1
F ) :=

(w, SF )[plural(t1)]
Q−DEF+

M (w1, S
1
F ), ...,(w, SF )[plural(tn)]Q−DEF+

M (w1, S
1
F ).

2. (w, SF )[plural(t1 ∧ ... ∧ tn)]Q−DPL+

M (w1, S
1
F ) := (w, SF )[plural(t1 ∧ ... ∧

tn)]Q−DEF+

M (w1, S
1
F ).

3. σ[plural(t1 ∧ ... ∧ tn)]I−DEF+

M σ1 := σ = σ1 and∀κ ∈ σ, ∃κ1 that

κ[onet1∧...∧tn(t1 ∧ ... ∧ tn)]Q−DPL+

M κ1, and∃κ ∈ σ and∃κ1, that

κ[more than onet1∧...∧tn(t1 ∧ ... ∧ tn)]Q−DPL+

M κ1.

4. σ[plural(t1 ∧ ... ∧ tn)]I−DPL+

M σ1 := σ[plural(t1 ∧ ... ∧ tn)]I−DEF+

M σ1.
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