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Abstract
Anaphora and Negation

Lisa Hofmann

This dissertation provides a commitment-based account of discourse-polarity and anapho-

ric polarity-sensitivity by appealing to veridicality distinctions.

It investigates the interaction of anaphora and negation, addressing the overarch-

ing question of how human language users combine information from multiple sources

into an integrated representation of language meaning. Because the interpretation of

anaphora systematically depends on the discourse context, studying its interaction with

the local utterance context addresses this overarching question.

The work provides arguments and evidence for theoretically understanding the con-

straints that negation places on anaphora in terms of speaker commitments and veridi-

cality. Anaphoric accessibility is sensitive to negation because it is sensitive to the

veridicality of the embedding context(s) of an anaphor and its antecedent.

On these terms, a formal semantic account of the interaction of anaphora and nega-

tion is developed. It is an intensional dynamic account based on Compositional DRT

and flat-update systems, where negation and other non-veridical operators are treated

as externally dynamic. I argue that we need to conceptualize discourse referents as an

intensional and epistemic representation to capture the relevant interactions.

This provides a unified account of several related issues that have received disparate

analyses in the previous literature: anaphora to indefinites under negation (double-

negation, bathroom-disjunctions, discourse subordination, and cross-speaker cases), the

interaction of propositional anaphora and negation, polarity-sensitive negativity-tags,

and the question what counts as a negative sentence/utterance for the purposes of anaphora

in discourse.
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Chapter 1

Introduction

1.1 Research Question and Empirical Scope

The overarching question addressed in this work is how human users of natural lan-

guage utilize combined information from multiple sources to understand the meaning

of what is being communicated via natural language utterances. The way in which this

question is posed and addressed here builds on the basic assumptions that understand-

ing the meaning of an utterance is to arrive at a mental representation of the information

encoded by that utterance; and that this representation integrates the conventional infor-

mation associated with the literal content with contextual information from the situation

in which it is communicated, how it is communicated, and what has been communicated

before.

The semantic interpretation of anaphora is systematically dependent on the discourse

context, i.e., contextual information about what has already been communicated in the

discourse. That is why the study of anaphora provides a suitable way of addressing this

overarching question. In particular, this work focuses on the interpretation of (seman-
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tic1) anaphora in interaction with negation and other non-veridical operators2. In order

to better understand what kinds of representations we need to assume to account for

anaphora, this work investigates constraints on how anaphora are interpreted dynami-

cally: What kind of information needs to be available in the discourse for a language user

to know which interpretations for anaphora are possible, and which are not. This work

contributes to an understanding of this question by applying methodology from formal

semantics: It uses tools from mathematical logic to provide a model that can predict

intuitive native speaker judgments about the acceptability or truth of natural language

utterances in particular (kinds of) situations.

The empirical focus of this work is the interaction of anaphora and negation. Study-

ing the interaction allows us to make advancements in our understanding of both phe-

nomena that would not be possible by examining them individually.

On the one hand, it provides a window into the discourse effect of negation. The

ways in which the semantics of negation affects the flow of information in discourse

has been studied by investigating its interaction with presuppositions (e.g. Karttunen,

1973; Heim, 1992, et seq.).3 The effect of negation on anaphoric dependencies provides

a unique window into how negation affects how information from earlier parts of the

discourse may be available later on.
1A large body of work going back to Hankamer and Sag’s (1976) distinction of deep vs. surface

anaphora suggests that some anaphora operate on syntactic structure (VP-ellipsis being a prime example).
This work focuses on anaphora that can be characterized as semantic dependencies.

2A (unary) non-veridical operator is one that doesn’t entail its prejacent. Formally:
A function f : A 7→ B, where A,B are boolean algebras, is veridical (cf. Zwarts, 1995), iff the following
holds:

• f(p) → p,

and non-veridical otherwise. (See also discussion in Giannakidou, 1998).
3Further research into the discourse effect of negation investigates how different ways of expressing

negation related to information-structural distinctions effects (e.g. Schwenter, 2002; Amaral, 2007, et
seq.), or rhetorical structure (e.g. Clark, 1976; Wason, 1965; Horn, 1989; Moxey, Sanford, and Dawydiak,
2001; Amaral, 2010).
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On the other hand, the investigation of anaphora to content introduced under nega-

tion and other non-veridical operators allows us to understand better how we talk about

hypothetical and counterfactual content, which comes with specific constraints and char-

acteristic ways of being interpreted. Originally, classic dynamic semantic analyses of

anaphora (Karttunen, 1976; Kamp, 1981; Heim, 1982, 1983; Groenendijk and Stokhof,

1991; Kamp and Reyle, 1993, et seq.) have focused on cases of anaphora to content that

interlocutors consider factual. Anaphora to hypothetical—modalized—content have

been analyzed in the literature on modal subordination (Roberts, 1987, 1989; Frank, 1996;

Frank and Kamp, 1997; Geurts, 1999; Stone, 1999; Brasoveanu, 2006, 2010a).

The interaction of anaphora and negation has been addressed in the literature in a

few ways: (i) in dynamic analyses of anaphora to indefinites under negation (Krahmer

and Muskens, 1995; Hofmann, 2019a; Gotham, 2019; Elliott, 2020; Lewis, 2021; Man-

delkern, 2022), (ii) noting so-called negativity-tags—complex anaphoric expressions

which are characterized by a requirement that their propositional antecedent to be intro-

duced by a negative antecedent sentence (Klima, 1964; Moxey et al., 2001; Brasoveanu,

Farkas, and Roelofsen, 2013; Brasoveanu, De Clercq, Farkas, and Roelofsen, 2014; Hof-

mann, 2019b), and (iii) in literature on polarity particles (like English yes, no), which

are also characterized as anaphoric to propositional content and senstive to the polarity

of the antecedent sentence (see e.g. Pope, 1972; Ginzburg and Sag, 2000; Farkas and

Bruce, 2010; Cooper and Ginzburg, 2011; Krifka, 2013; Roelofsen and Farkas, 2015).

1.2 Summary of the Main Problems and Contributions

The present work provides a careful investigation of the various ways in which negation

and anaphora interact and develops a generalization that appeals to the notion of speaker

commitment (Stalnaker, 1978; Gunlogson, 2004) and veridicality (Zwarts, 1995; Gian-
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nakidou, 1998). Based on this generalization, the theoretical claim is put forward that

anaphora is sensitive to negation because negated content is stored in the discourse as

anti-veridical content. Rather than anaphora being sensitive to a sentential notion of

polarity, it is sensitive to the status of the introduced content in relation to the speaker’s

commitments. This theoretical claim of how anaphora and negation interact is imple-

mented in a formal intensional dynamic semantic framework by conceptualizing dis-

course referents as a representation that is intensional (Heim, 1983; Stone, 1999; Stone

and Hardt, 1999; Brasoveanu, 2006, 2010a) and, in addition, understood epistemically,

in relation to speaker commitments. The veridicality-based dynamic semantic account

provides a unified analysis of anaphora to indefinites under negation, the interaction

of propositional anaphora and negation, polarity-sensitive negativity-tags, and of what

counts as a negative sentence/utterance for the purposes of anaphora in discourse.

More specifically, the following empirical issues and main points are addressed here,

each of which is introduced in some more detail below:

Empirical issues:

1. Anaphora to Indefinites under Negation

2. The Polarity-Sensitivity of Negativity-Tags

3. Discourse-Negativity

Empirical Contributions:

1. A General Picture – Anaphora and Veridicality

2. Contextual Introduction of Negativity

4



Theoretical Contributions:

1. Intensional drefs in a flat-update system – Arguments and Implementation

2. Epistemic Drefs

3. Discourse-Negativity – Anti-Veridical Propositional Drefs

Empirical Issue #1: Anaphora to Indefinites under Negation. Anaphora constrains

negation. A basic example of this is the contrast in (1), due to Karttunen (1976). While

an indefinite in a positive sentence (1-a) can provide the interpretation for the subsequent

anaphoric pronoun it, the same is not the case for an unspecific indefinite in the scope

of negation (1-b).

(1) a. Mary has [a car]υ1 . Itυ1 is parked outside.

b. Mary doesn’t have [a car]υ2 . #Itυ2 is parked outside.

The question of how can this contrast be explained is addressed in classic dynamic se-

mantic theories by assuming that the content in the scope of negation (and other non-

veridical operators) is dynamically inert (Kamp (1981); Heim (1982, 1983); Groenendijk

and Stokhof (1991); Kamp and Reyle (1993)). This means that content in the scope of

negation can affect the interpretation of the discourse only in a very limited and local-

ized way, and is disregarded for the interpretation of a discourse as a whole. As a result,

anaphora to negated content (1-b) are ruled out.

However, anaphora to negated content is possible; it is only more constrained than

anaphora to non-negated content. Counterexamples to the classic dynamic semantic

view have been around for as long as the generalization itself (Karttunen (1976)). They

include cases where indefinites under negation can provide an antecedent for a pro-

noun when the antecedent is embedded under double negation (Karttunen (1976); Krah-
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mer and Muskens (1995)); cases where the antecedent is in the first disjunct of a dis-

junction and the anaphor in the second one (these ‘bathroom-disjunctions’ are first

noted by Roberts (1989), where they are attributed to Barbara Partee, see also Krah-

mer and Muskens (1995)); cases of modal subordination (see Roberts (1989); examples

of modal subordination with negative antecedents are also noted in Frank and Kamp

(1997), Geurts (1999)); or cases where the utterance containing the anaphor disagrees

with the utterance containing the antecedent.

(2) a. Double negation:

It’s not true that there isn’t [a bathroom]υ1 in this house. Itυ1 is just in a

weird place.

b. Disjunction:

Either there isn’t [a bathroom]υ2 in this house, or itυ2 is in a weird place.

c. Modal subordination:

There isn’t [a bathroom]υ3 in this house. Itυ3 would be easier to find.

d. Disagreement:

A: There isn’t [a bathroom]υ4 in this house.

B: (What are you talking about?) Itυ4 is just in a weird place.

The question of how the interpretation of anaphora to negated content can be captured

while still accounting for the constraints governing the contrast (1) is a classic problem

in dynamic semantics.

Empirical Issue #2: The Polarity-Sensitivity of Negativity-Tags. We also see po-

larity constraining the interpretation and availability of anaphora in the case of certain

expressions that are anaphoric to propositional content, notably polar response particles

(Pope, 1972; Ginzburg and Sag, 2000; Kramer and Rawlins, 2009; Farkas and Bruce,
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2010; Holmberg, 2013; Krifka, 2013; Roelofsen and Farkas, 2015, among others), polar

additive tags (Klima, 1964), and information-seeking uses of why-not questions (Hof-

mann, 2018; Anand, Hardt, and McCloskey, 2021).

(3) Polar response particles [Roelofsen and Farkas 2015: (6-7)]

a. Peter passed the test.

agreement: {Yes / * no}, he did.

disagreement: {*Yes / no}, he didn’t.

b. Peter didn’t pass the test.

agreement: {Yes / no}, he didn’t.

disagreement: {Yes / no}, he did.

(4) Polar additive tags:

a. Peter passed the test.

{So / * neither} did Sue.

b. Peter didn’t pass the test.

{* So / neither} did Sue.

(5) Information-seeking ‘Why not?’:

a. Peter passed the test.

Why (* not)?

b. Peter didn’t pass the test.

Why (not)?

(3) shows that the pragmatic function of English polar response particles is sensitive to

the polarity of the antecedent: In the positive context (3-a), yes is used to agree, and no to

disagree. In the negative context (3-b), either particle can be used for both agreeing and

disagreeing (Pope, 1972). (4) shows a binary contrast between polar additive tags with so

and neither: the former can only be used with positive antecedents, and the latter only

with negative ones. Because neither-tags require negative antecedents, Klima (1964)

called them negativity-tags. (5) shows that the information-seeking use of ‘Why not?’

could also be considered a negativity-tag: It requires a negtive antecedent, in contrast

to a why-sluice without negation.

7



Empirical Issue #3: Discourse-Negativity Although negativity-tags show a clear-

cut contrast when comparing negative and non-negative sentences (as in (3) through

(5), above), the class of utterances that license negativity-tags has been shown to be both

syntactically and semantically diverse (Klima, 1964; Brasoveanu et al., 2013, 2014). The

class of utterances that pattern as negative in discourse include utterances of sentences

with negative markers (like English not), but also ones with semantically weaker anti-

additive quantifiers (never, nobody, nothing), negative downward-entailing quantifiers

(rarely, few + NP), or negative proximatives (hardly/barely (any + NP)), in various

syntactic positions (such as sentence adverbial or argument positions).

Questions Raised. To summarize, anaphora to negated content is possible, while

there are constraints associated with the interaction of anaphora and negation. Some

anaphora resist negative antecedents (1-b), while others require them (4)+ (5); yet oth-

ers are interpreted differently based on the antecedent polarity (3). The complex ways

in which anaphora interact with negation give rise to the following questions:

1. How can we characterize ‘negative content’ (for the purposes of anaphora) and

the discourse-effect of negation?

2. How can the interpretation of anaphora to negated content be best explained in

dynamic semantics?

Investigating these questions, the work makes the following main empirical and theo-

retical points.

Empirical Contribution #1: A General Picture. Anaphora patterns systematically

along the lines of veridicality-distinctions and reference to non-veridical antecedents is

not exceptional. This is the case for both individual and propositional anaphora, which
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pattern in parallel ways. Roughly speaking, in cases where both discourse segments are

required to be compatible (such as subsequent assertions by the same speaker), there is

a weak veridicality-matching requirement4:

A veridical anaphor (one interpreted in a veridical context) needs a veridical an-

tecedent (introduced in a veridical context as well); non-veridical antecedents can be

picked up by anaphora that are also non-veridical (and therefore do not require a veridi-

cal referent). Negation is not exceptional wrt the constraints it places on anaphora, but

instead, it fits into the broader landscape of non-veridical operators.

Theoretical Contribution #1: Intensional drefs in a flat-update system – Arguments

and Implementation. Suppose we accept the argument that the discourse-behavior of

negation fits into a larger picture of patterns along the lines of veridicality-distinctions.

In that case, we will also want to give a unified account for double negation, bathroom-

disjunctions, modal subordination with negative antecedents, inter-speaker disagree-

ment, and, more broadly, anaphora to antecedents embedded under negation or other

non-veridical operators. We would want a unified account to explain the circumstances

under which anaphora have a suitable antecedent, for anaphora in veridical contexts and

anaphora in non-/anti-veridical contexts.

This work presents arguments for a flat-update dynamic semantics with intensional

drefs. Flat-update in this context means that every expression with the potential to

add discourse referents will do so on a global level—no matter the embedding con-

text. Negation is treated as an externally dynamic operator (and more generally, there

are no externally static operators in a flat-update system). 5 The constraints on anaphora

that govern the basic contrast in (1) (repeated here) are captured in a different way.
4Thanks to an anonymous reviewer for this suitable description
5See Stone (1999); Stone and Hardt (1999); Brasoveanu (2006, 2010a,b); Elliott (2020); Lewis (2021)

for dynamic frameworks which can be characterized as flat-update in this sense.
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(1) a. Mary has [a car]υ1 . Itυ1 is parked outside.

b. Mary doesn’t have [a car]υ2 . #Itυ2 is parked outside.

To understand this difference, we distinguish between different kinds of information

stored in the discourse. We can distinguish a referential context—storing the salient

drefs—and an intensional context—storing the set of possible worlds under considera-

tion. Classic dynamic theories capture the contrast in (1) by appealing to externally static

operators, which may introduce a local referential context in relation to which the em-

bedded information is interpreted before it becomes inaccessible. Following analyses

of modal subordination from Stone (1999); Stone and Hardt (1999); Brasoveanu (2006,

2010a), the analysis presented here captures (1) by interpreting discourse referents in-

tensionally and in relation to their local intensional context instead. While we have only

a global referential context, the discourse effect of embedding contexts is captured in-

tensionally by interpreting drefs relative to different local and global intensional context

sets of possible worlds.

Following Brasoveanu’s (2006, 2010a) implementation of Muskens’s (1996) Com-

positional DRT, I develop a formal semantic framework that is suited to implement the

analysis: Intensional Compositional DRT.

The classic dynamic systems, which do not allow for the global introduction of new

drefs in the scope of negation, cannot account for anaphora to negated content. Here,

we group analytical approaches which could be applied to address anaphora to negated

content into three categories: (i) The flat-update dynamic systems described above; (ii)

analyses under which drefs are introduced conditionally in case the local embedded

proposition is true (Krahmer and Muskens, 1995; Gotham, 2019; Mandelkern, 2022);

(iii) classic dynamic systems in combination with a mechanism of accommodation (e.g.

Roberts, 1987, 1989; Nouwen, 2003; Lewis, 2021). Considering the various cases of
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anaphora to negated content, we compare these kinds of accounts and provide arguments

for a flat-update dynamic semantics with intensional and epistemic dref representations.

Theoretical Contribution #2: Pragmatic Drefs. This work explores how the inter-

action between negation and anaphora can be captured in a flat-update semantics, the

consequences for representations of drefs, and the kind of information needed to be

stored in discourse. It argues that the systematic interactions between anaphora and

veridicality can be explained by appealing to general principles of discourse consis-

tency, as soon as we make the following assumptions:

• Intensional drefs in a flat update semantics (as suggested above, following

Stone (1999); Brasoveanu (2006))

All operators are externally dynamic, while drefs store intensional information

about the possible worlds in which they are located. E.g., indefinites introduce

drefs relative to their local intensional (embedding) context, and pronouns are

interpreted relative to their local intensional context.

• Epistemic status in relation to speaker commitments (developed here)

The discourse needs to store the information about the relation between inten-

sional drefs and speaker commitments in order to evaluate constraints on anaphora.

This work shows that these representational assumptions allow us to explain the veridicality-

based generalizations on the distribution of possible anaphora in terms of the more gen-

eral principle that a discourse be consistent. This is interpeted as an argument that the

interpretation of anaphora relies on drefs storing some pragmatic information about their

epistemic status in relation to the discourse commitments of the interlocutors.

Empirical Contribution #2: Contextual Introduction of Negativity. The negativity-

tags in (3) trough (5) have often been characterized as sensitive to a notion of negativity.
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Literature addressing the question of what counts as a discourse-negative context for

the purposes of anaphora has always acknowledged the syntactic and semantic diversity

among these contexts, but I also show that negativity can be introduced contextually.

The generalization that is developed here is the following: As long as a proposition

is introduced into the discourse, the inference that the speaker is committed to its falsity

may be contributed by a contextually introduced inference. This is enough to make a

context negative for the purpose of anaphora. To show this, we will consider data from

contexts which Kroll (2019) identified as contexts licensing polarity reversal in sluicing

(such as neg-raising, disjunction), as well as contexts in which strong NPIs may be

licensed without an overt operator (such as sarcasm, see Horn (2016)).

I also present experimental evidence showing that negativity-tags (in particular infor-

mation-seeking or factive uses of elliptical ‘why not’-questions) are (to varying extent)

licensed following utterances with various kinds of anti-veridical embeddings (anti-

veridical attitudes, cases of neg-raising that are uncontroversially derived pragmatically,

as well as clauses with overt negation, and more stereotypical cases of neg-raising with

think/believe).

Theoretical Contribution #3: Discourse-Negativity. The evidence showing that neg-

ativity may be introduced contextually or by anti-veridical attitudes suggests that a no-

tion of discourse-negativity that is relevant for anaphora could not be characterized by

appealing to a notion of sentential negation. Instead of a syntactic or semantic represen-

tation that makes reference to sentences, I suggest that the relevant generalization char-

acterizes discourse-negative utterances as ones that introduce an anti-veridical discourse

referent. The result is a commitment-based account of anaphoric polarity-sensitivity and

discourse-negativity.
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1.3 Structure of the Dissertation

To make these points, the work proceeds in the following way:

Chapter 2: The Dynamics of Negation provides some background on the topics

of anaphora, discourse referents and dynamic semantics, anaphora to indefinites under

negation, and anaphoric accessibility in classic dynamic semantic frameworks. It goes

on to present arguments for a treatment of negation as an externally dynamic operator,

and more broadly for a flat-update dynamic semantics that stores intensional and epis-

temic information about discourse referents. While different factors constrain anaphoric

co-reference, this chapter provides arguments that the kinds of constraints that classic

dynamic frameworks (Kamp (1981); Heim (1982, 1983); Groenendijk and Stokhof (1991);

Kamp and Reyle (1993)) capture intra-sententially by evoking a distinction between ex-

ternally dynamic vs. externally static operators can be generalized to cross-sentential

anaphora by appealing to generalizations in terms of veridicality and a speaker’s dis-

course commitments.

Chapter 3: Intensional CDRT develops a suitable formal framework to capture these

generalizations. This framework should have drefs to handle anaphora, intensional-

ity to capture veridicality distinctions, and a representation of the speaker’s commit-

ments to represent information about their epistemic state. Chapter 3 introduces such a

framework—Intensional CDRT. The chapter introduces basic definitions (basic types,

representations of discourse updates, truth and acceptability) and illustrates how basic

declarative utterances as well as anaphoric expressions are interpreted.

Chapter 4: Propositional Operators and Propositional Drefs adds propositional

operators to intensional CDRT. A (unary) propositional operator introduces a propo-
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sitional dref corresponding to its prejacent and lexicalizes a relationship between this

embedded dref and the embedding context. The information stored in the discourse

keeps track of the relationship between propositional drefs and the interlocutors’ com-

mitments. The newly introduced dref also acts as the local intensional context for the

material in its scope. This chapter also discusses some limitations associated with the

system: The truth-conditions we are able to derive for non-specific indefinites in the

scope of negation are too weak. Basically, the system can only derive specific6 indef-

inites. An argument is provided that a solution of this issue requires that individual

drefs are relativized to the possible worlds that their referent exists in (this will be im-

plemented in Chapter 7).

Chapter 5: Propositional Anaphora and Veridicality shows how propositional ana-

phora pattern along the lines of veridicality and how the account in Chapter 4 can pro-

vide an analysis of these patterns. The anaphoric dependency requires that antecedent

and anaphor be compatible with an interpretation with the same epistemic status. The

speaker is committed to the truth/falsity of the one exactly when they are also committed

to the truth/falsity of the other. Since antecedent and anaphor refer to the same propo-

sition, their epistemic status must be the same. While the semantic properties of the

embedding context do not have to be precisely the same, there is a weak requirement

that the veridicality of the embedding contexts matches. The analysis in ICDRT shows

that this property of weak veridicality-matching falls out from discourse-consistency, as

long as we keep track of relations between propositional drefs and their relationship to

the speaker’s discourse commitments.
6i.e. scopally specific in the sense of Farkas (1994, 2002)
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Chapter 6: Discourse-Negativity and Anaphoric Polarity-Sensitivity provides a

pragmatic characterization of anaphoric polarity-sensitivity and discourse-negativity

within the framework developed here. This is supported by judgment data suggesting

that discourse-negativity may be introduced contextually, and experimental evidence

showing that anti-veridical attitudes and pragmatically derived cases of neg-raising in-

troduce discourse negativity (at least to some extent). The chapter goes on to show

how the polarity-sensitivity of information seeking/factive uses of elliptical ‘why not’-

questions can be analyzed in the system with only minimal extensions.

Chapter 7: Individual Anaphora shows how individual anaphora pattern along the

lines of veridicality and formalizes a way of keeping track of veridicality for individual

drefs. This is done by introducing individual drefs relative to their local intensional con-

text (following Stone (1999); Stone and Hardt (1999)). Since our system already keeps

track of the relationship between salient sets of worlds and the speaker’s discourse com-

mitments, relativizing individual drefs in this way will enable us to store the information

whether the speaker is committed to the existence of a referent, the opposite, or neither.

I show how this formalization can account for the interaction of negation and indi-

vidual anaphora, in particular, how it can address the classic problem of anaphora to

unspecific indefinites in the scope of negation. The chapter also provides a comparison

to other accounts to the same issue, and discusses some implications for related issues.

Chapter 8 concludes the work by summarizing the main points and pointing out some

open questions and possible avenues for further research into the interaction of anaphora

and negation.
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Chapter 2

The Dynamics of Negation

2.1 Introduction

This chapter constitutes a first step towards a formal analysis of the interaction of anaphora

and negation. The empirical issues outlined in the introduction (Chapter 1) paint the

picture that anaphora to negated content is constrained, but possible, and sometimes

even required. One of main questions that arises is how the relevant constraints can be

captured while permitting counterexamples in an explanatory way. Given that anaphora

to negated content (and non-veridical content more broadly) is ruled out in standard

dynamic semantic frameworks, this is a classic problem in dynamic semantics.

The current chapter presents relevant background assumptions and arguments for

the theoretical stance taken in this work: That the sensitivity of anaphora to negation

and polarity is best understood pragmatically, in relation to the speaker’s commitments.

The chapter does this by carving out generalizations and analytical intuitions on which

the formal account presented in upcoming chapters rests. It proceeds in the following

way:
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Section 2.2 provides background on the topics of anaphora, discourse referents and

dynamic semantics, as well as anaphora to indefinites under negation. The reader who is

familiar with these topics may want to skip this background section (or read selectively).

Section 2.3 discusses two kinds of counterexamples to the overall generalization that

anaphora to content in the scope of non-veridical operators is impossible: Either the

antecedent is actually in a veridical embedding context (like in the case of antecedents

under double negation), or the anaphor is in a non-veridical context itself (like in the

case of modal subordination). The section illustrates why these kinds of cases are prob-

lematic for the classic account, and how they fit within a general pattern of along the

lines of veridicality.

This section more specifically develops a generalization about anaphoric accessi-

bility, by building on Karttunen’s (1976) generalizations about discourse referents, and

ideas of how anaphora interact with their local contexts from Stone (1999); Brasoveanu

(2006); Kroll (2019).

(1) Generalization about anaphoric accessibility

a. An (individual-denoting) expression is a possible antecedent for an individ-

ual anaphor just in case the referent of the antecedent exists in the local

context of the anaphor.

b. An (proposition-denoting) expression is a possible antecedent for a propo-

sitional anaphor just in case the proposition expressed by the antecedent is

true in the local context of the anaphor.

(1) highlights the parallels between individual and propositional anaphora, and suggests

that anaphoric accessibility—the question of whether or not an anaphoric relation is

possible, given a potential antecedent and anaphor—is constrained by the veridicality of

17



the embedding context. This predicts that the question whether the speaker is committed

to the local context (i.e. its veridicality) directly affects the availability of an anaphoric

relation—consistently with what we observe.

Section 2.4 provides arguments for treating negation as externally dynamic in an in-

tensional flat-update semantics with epistemic drefs. This approach is compared to

accommodation-based accounts and ones that analyze anaphora to negated content by

allowing negated content to introduce negated content under certain conditions.

Section 2.5 concludes the chapter by summarizing its main points.

2.2 Background on Anaphora and Discourse Referents

2.2.1 Anaphora and Co-reference

The phenomenon of ANAPHORA is generally understood as a dependency between two

linguistic expressions. A prototypical example is given in (2).

(2) Mary has [a car]υ1 . Itυ1 is parked outside.

In (2), the anaphoric pronoun it depends on its ANTECEDENT a car for its (semantic)

interpretation. In particular, the relationship between the anaphor and its antecedent in

(2) is one of CO-REFERENCE: Both denote the same object, Mary’s car, and the anaphor

inherits this denotation from the antecedent. This relationship is indicated by annotation

with the same variable name (υ1).

Giving an exact theory-neutral characterization of anaphora has proven difficult.

The Stanford Encyclopedia of Philosophy entry on anaphora (King and Lewis (2018))

discusses two common characterizations of anaphora as a phenomenon whereby:
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(3) a. ‘the interpretation of an occurrence of one expression depends on the inter-

pretation of an occurrence of another’

or

b. ‘an occurrence of an expression has its referent supplied by an occurrence

of some other expression.’

King and Lewis (2018) discuss that the characterization in (a.), in terms of dependence

on the linguistic context, is too weak, while (b.), formulated in terms of co-reference, is

too strong. We can see why when making explicit what is meant by the terms REFERENT

and REFERENCE. In a traditional sense, an expression is referential if it denotes a specific

individual object. In the compositional formal semantic perspective adopted in this

work, DENOTATION can be understood as a semantic value in a Fregean/Tarskian sense.

In these terms, we say that an expression is referential if it denotes a specific object,

and the referent of an expression is the specific object denoted by the expression (for an

overview of theories of reference, see, e.g., Yli-Vakkuri and McGilvray (2010)).

Considering the two possible characterizations of anaphora in (3), (a.) is liberal

enough to include cases of lexical disambiguation, which we would not want to char-

acterize as anaphoric (‘John is down by the bank of the river.’, King and Lewis (2018):

(1)). (b.), on the other hand, fails to include bound anaphora (4-a) and donkey anaphora

(4-b), which are traditionally characterized as anaphora but are not normally thought of

as referential because they do not denote a specific object in the domain of reference.

(4) a. Bound anaphora:

Every actressυ2 believes sheυ2 deserves more roles.

b. Donkey anaphora:

Every farmer who owns a donkeyυ3 feeds itυ3 .
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The pronouns she and it in (4) do not refer to a particular actress or a particular donkey.

Instead, the denotation of she varies based on the value of the quantifier every actress.

(4-a) could be paraphrased as: ‘Each actress (in the domain of quantification) believes

that that actress deserves more roles’. Because of the syntactic configuration here,

which allows for the pronoun to co-vary with a quantifier that commands it, this kind of

anaphora is commonly analyzed as a syntactically bound variable. This relationship is

indicated by co-indexation with the same variable name here as well.

Similarly, the denotation of it varies based on the values of every farmer and a don-

key. (4-b) could be paraphrased as: Each farmer who owns a donkey, feeds that donkey.

Donkey anaphora of this kind involve co-variation of a pronoun with a quantifier, with-

out command or syntactic binding.

2.2.2 Discourse Referents and Dynamic Semantics

The use of DISCOURSE REFERENTS (drefs) in dynamic semantics (Karttunen (1976); Kamp

(1981); Heim (1982); Groenendijk and Stokhof (1991)) presents a generalized notion of

reference, which allows for a unification of these three varieties of anaphoric dependen-

cies. Dynamic semantic theories assume that the meaning of natural language utterances

is interpreted by sequentially updating and accessing information in a representation

of the discourse. A discourse referent is a mapping from a variable name to a refer-

ent object and can be stored and accessed dynamically. These theories treat anaphoric

pronouns as DISCOURSE VARIABLES, which receive their denotation from a previously

established discourse referent. In the basic case (2), the dynamic interpretation of the

indefinite a car introduces a discourse referent into a representation of the current state

of the discourse: The variable υ1 now maps to an object in the domain, namely Mary’s

car. This enables a subsequent pronoun to be interpreted with the same variable name,
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which is now defined in the discourse as mapping to Mary’s car.

In the bound anaphor case (4-a), the quantificational antecedent also introduces a

discourse referent into the representation (υ2). Three features of discourse referents in

dynamic semantics are essential for the interpretation of bound anaphora: (i) the intro-

duction of new mappings is non-deterministic; (ii) we can quantify over possible map-

pings; and (iii) mappings from discourse variables to referent objects may be dependent

on being in the scope of certain semantic operators, such as quantifiers. The quantifi-

cational antecedent every actress introduces the discourse referent υ2, which enables a

subsequent pronoun to be interpreted with the same variable name and thus the same

mapping(s). Due to the non-deterministic nature of introducing discourse referents (i),

υ2 may map to any actress in the domain of reference. Although the overall interpreta-

tion of the quantifier is non-referential (it does not map to a single specific object), each

of the non-deterministic quantificational instances, viewed in isolation, are referential

in a localized sense (for each possible mapping, υ2 maps to exactly one object in the do-

main). The semantics of the quantifier is formalized by quantifying over these possible

mappings (ii): Since (4-a) involves universal quantification, the truth conditions require

that every single one of the possible mappings satisfying the restrictor of the quantifier

(υ2 is an actress) also satisfy its nuclear scope (υ2 believes that υ2 deserves more roles).

Because the (singular) ‘referentiality’ of the quantifier (in the sense discussed here) is

tied to specific quantificational instances, a ‘co-referential’ (singular) pronoun can only

be used in the scope of the quantifier, which is evaluated in relation to each of the quan-

tificational instances (iii). As a result, donkey-anaphora in a subsequent clause that is in

the scope of the quantifier is acceptable (4-b), but those in a subsequent clause outside

of it are not (5-b).
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(5) a. Every farmer who owns a donkeyυ3 feeds itυ3 .

b. #Itυ3 likes hay.

We can describe this behavior as by characterizing the quantificational operator con-

tributed by every as INTERNALLY DYNAMIC and EXTERNALLY STATIC (in the sense of Groe-

nendijk and Stokhof (1991)). It is internally dynamic because, in the scope of the quan-

tifier, a discourse referent is introduced, which contributes a mapping for each of the

non-deterministic quantificational instances, and can be retrieved anaphorically within

the scope of the quantifier. It is externally static because the same discourse referent is

not available outside of the scope of the quantifier, which accounts for the descriptive

characterization as non-referential.

Donkey anaphora like (4-b) work like bound pronouns in dynamic semantics: Al-

though there is no syntactic configuration of command between the antecedent a donkey

and the anaphor it, both are in the scope of the quantifier every farmer and co-vary with

its value. Similarly to (4-a), the antecedent introduces a dref that has a specific mapping

for each quantificational instance1, which allows the dref to provide the denotation for an

anaphoric pronoun. Here, both the antecedent and anaphor are in the scope of a quan-

tificational operator, which can be characterized as internally dynamic and externally

static.

Discourse referents and their interaction with quantifiers allow for a generalized no-

tion of (co-)reference. Although the anaphor and its antecedent in (4) do not involve

‘reference’ in a traditional sense, i.e., in the sense that these expressions denote a spe-

cific object. We can say that they exhibit a kind of relative reference: They map to a

specific object relative to each of the possible quantificational instances (see the treat-

ment of quantification in Kamp, 1981; Heim, 1982; Groenendijk and Stokhof, 1991).
1I am glossing over strong donkey readings, under which an indefinite antecedent may be interpreted

as a universal quantifier as well. This difference is not substantial for the point made here.
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The present work is concerned with anaphora considered non-referential for different

reasons: Anaphora to non-specific indefinites in the scope of non-veridical operators,

such as negation. An initial example is given in (6):

(6) Mary doesn’t have [a car]υ4 or a place to park itυ4 .

The anaphoric pronoun it is neither bound nor a donkey anaphor. Its value does not

co-vary with the value of a quantifier. Although both indefinites in (4) and (6) are non-

referential they are quite different.

Language encodes (non-)referentiality as (non-)specificity. Although Farkas (1994,

2002), who distinguishes between different notions of (non-)specificity would charac-

terize both (4) and (6) as scopally and epistemically non-specific, Farkas (1997) shows

that these kinds of contexts exhibit different kinds of (scopal) non-specificity which are

linguistically distinct. In particular, Farkas demonstrates that morphologically marked

dependent indefinites in Hungarian and Romanian are only interpreted in the context of

universal quantifiers, quantificational adverbs, iterative aspect, or distributive plurals.

Brasoveanu and Farkas (2011) note that these are precisely the contexts that can be

analyzed in terms of quantification over variable mappings ranging over possible val-

ues, i.e., environments that introduce discourse-plurality in the sense of Brasoveanu

(2008). In contrast, strong negative polarity items (NPIs) are indefinites morpholog-

ically marked to be interpreted in the scope of negation (see overview in Farkas and

Brasoveanu (2020)).

In the sense that it lacks co-variation, the configuration of (6) is more similar to that

of the referential anaphor in (2). Nevertheless, the indefinite antecedent a car and the

anaphor in utterances like (6) are considered non-specific and non-referential.

Although there is a sense in which we might say that the indefinite a car and the

anaphoric pronoun it make reference to Mary’s car, or rather the idea of Mary’s car,
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this car is not an actual object. To the contrary: An utterance of the first sentence in (6)

asserts that such a car does not actually exist. The reason for this is that the antecedent

a car is in the scope of negation: It is an unspecific indefinite and non-referential in this

sense. Nevertheless, we can use an anaphoric pronoun to ‘refer’ back to it.

However, like with unspecific indefinites in the scope of quantifiers, the mappings

for variables introduced in the scope of negation are dependent on being in the scope of

the scope-taking operator (in this case, negation). As a result, a subsequent anaphor that

is in the scope of the quantifier is acceptable (as in (6), shown above), but one outside

of it is (usually) not (7).

(7) a. Mary doesn’t have [a car]υ5 .

b. #Itυ5 is parked outside.

In that sense, this second kind of unspecific indefinite behaves similar to the first one.

To employ a generalized notion of (discourse) reference in an explanatory theory of

anaphora, we may consider discourse referents being interpreted in relation to propo-

sitional operators like the negation in (7): They map to a specific object relative to a

hypothetical situation which is contrary to what is asserted to be true, and therefore

relative to the negated content (Stone, 1999; Stone and Hardt, 1999; Brasoveanu, 2006,

2010a).

2.2.3 Accessibility

ACCESSIBILITY is the question of whether or not an anaphoric relation is possible, given

a potential antecedent and an anaphoric expression. Dynamic semantic theories have

traditionally treated the question of accessibility as a theoretical notion, which needs to

be explicitly addressed in a theory of anaphora (Kamp, 1981; Heim, 1982; Groenendijk

and Stokhof, 1991; Kamp and Reyle, 1993). This classic account of accessibility con-
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straints is based on the assumption that negated content (as well as content in the scope

of certain kinds of operators) is dynamically inert and could not influence the interpre-

tation of the surrounding context. These assumptions aim to capture the basic fact that,

while indefinite noun phrases can generally be antecedents for anaphora, non-specific

indefinites in the scope of negation often cannot. This generalization (due to Karttunen,

1976), is illustrated again in (8).

(8) a. Mary has [a car]υ1 . Itυ1 is parked outside.

b. Mary doesn’t have [a car]υ2 . #Itυ2 is parked outside.

For example, Dynamic Predicate Logic (Groenendijk and Stokhof, 1991) lexically

distinguished between externally static and externally dynamic operators. Negation is

characterized as externally static, i.e., assuming that the negated content cannot pro-

vide new antecedents for subsequent anaphora. Similarly, the same kind of distinction

in Discourse Representation Theory (Kamp, 1981; Kamp and Reyle, 1993) is made by

suggesting that negation (and other assumed dynamically inert operators) introduce sub-

ordinate parts of the discourse representation which are temporary and inaccessible on

the global level.

Counterexamples to the generalization illustrated by the contrast in (8) suggest that

accessibility should not be treated as a theoretical notion that is hard-coded into the

lexical semantics of propositional operators.

In the following chapters, I argue that we need intensional and epistemic representa-

tions of discourse referents to capture the contrast in (8), as well as the counterexamples.

The formal analysis in the upcoming chapters shows that no separate theory of acces-

sibility is needed when we assume the appropriate kinds of representations for drefs.

Instead, the constraints on anaphoric relations fall out from the general requirement

that a discourse be non-contradictory (in particular, this is shown in Chapters 5&7, for
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propositional and individual anaphora, respectively). Therefore, the term ‘accessibility’

will be used purely descriptively here rather than as a theoretical notion.

2.3 Towards Analyzing Anaphora to Negated Content

To work towards an understanding of anaphora to negated content, this section presents

some central generalizations about how anaphoric accessibility is influenced by nega-

tion. Section 2.3.1 gives an overview some related cases that are problematic to the

classic dynamic semantic theories of anaphora.

Based on generalizations and data already discussed by Karttunen (1976), the fol-

lowing two subsections discuss why certain cases are problematic to the classic dynamic

semantic theories of anaphora, and what kind of generalization would be a suitable basis

for a theoretical analysis. To this effect, the section proposes that anaphoric accessibil-

ity is influenced by speaker commitment to the referent of an anaphor and its (potential)

antecedent.

This is established empirically both on the antecedent side, and the side of the

anaphor. In particular, Section 2.3.2 shows that accessibility is affected by the veridical-

ity of the embedding context of the (potential) antecedent, and how this generalization

can explain double negation and related cases. Section 2.3.3 shows that accessibility is

affected by the veridicality of the embedding context of the anaphor, and how this part

of the generalization can explain cases of modal subordination, local satisfaction, and

accommodation of anaphoric requirements.

Discussing these two kinds of empricial problems for the classic account posed by

the respective cases, the section shows that anaphora is systematically influenced by the

status of both anaphor and antecedent in relation to the speaker’s commitments, which

in turn is influenced by the veridicality of their local embedding context. This general
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pattern provides an argument for treating double negation, modal subordination, and

the other cases of anaphora to negated content considered here in a unified way—by

appealing to speaker commitments and veridicality.

2.3.1 Accessing the Inaccessible

The traditional dynamic semantic conception of negation as externally static, assuming

that the flow of information from the negated content to parts of the discourse outside of

the scope of negation is completely interrupted, captures the basic contrast noted above.

Here, we are considering cases where this overall generalization does not apply. The

counterexamples with individual anaphora introduced in Chapter 1 are repeated here:

(9) a. Double negation:

It’s not true that there isn’t [a bathroom]υ1 in this house. Itυ1 is just in a

weird place.

b. Disjunction:

Either there isn’t [a bathroom]υ2 in this house, or itυ2 is in a weird place.

c. Modal subordination:

There isn’t [a bathroom]υ3 in this house. Itυ3 would be easier to find.

d. Disagreement:

A: There isn’t [a bathroom]υ4 in this house.

B: (What are you talking about?) Itυ4 is just in a weird place.

According to the standard dynamic perspective, these cases would be ruled out. Broadly,

there are two kinds of exceptions here: Double-negation cases, where the two instances

of negation cancel each other out, just like they would in a static framework, and dis-

course subordination cases.
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Discourse subordination is not particular to negation but part of a broader phenomenon.

Similar kinds of exceptions to the basic pattern can be found in classic cases of modal

subordination with modal antecedents (Roberts, 1989).

(10) [A wolf]υ might walk in. (Roberts, 1989, 11)

a. # Itυ is gray.

b. Itυ would eat you first.

An indefinite DP under a non-veridical modal operator cannot provide an antecedent for

the individual anaphor in (10-a), in a non-modalized indicative context. If the anaphor

itself is embedded under the modal would, however, this is possible (10-b).

Anaphora to antecedents under universal quantifiers represent another related case.

Contrary to the generalization introduced in the above Section 2.2.2, these kinds of

anaphora are possible under certain circumstances, like in the cases of quantificational

subordination (Karttunen, 1976), telescoping (Roberts, 1987), or plural anaphora.

(11) a. Quantificational Subordination (Karttunen, 1976)

Every time Bill comes here, he picks up [a book]υ1 and wants to borrow itυ1 .

I never let him take itυ1 .

b. Telescoping: (adapted from Roberts, 1987)

[Every actress]υ2 who won an award walked to the stage. She gave an ac-

ceptance speech and thanked her colleagues.

c. Plural Anaphora: (adapted from Roberts, 1987)

[Each candidate]υ3 for the space mission meets all our requirements. Theyυ3

have a Ph.D. in Astrophysics and extensive prior flight experience.

For the interaction of negation and anaphora, we are concerned with the interaction be-

tween anaphora and their intensional contexts and setting aside the cases where anaphora
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interact with individual quantification in (11). However, some of the points made here for

discourse subordination with negative antecedents could also be applied to other kinds

of discourse subordination. See Brasoveanu (2006) for a unified account of quantifica-

tional and modal subordination and further discussion of the parallels.

Problems for the Classic View. As noted above, cases of discourse subordination are

a challenge for classic dynamic semantic theories because they involve anaphora with

antecedents from parts of the discourse that are otherwise thought of as inaccessible

or opaque and generally not able to introduce new drefs to the overall discourse. Dou-

ble negation cases and bathroom sentences present a similar kind of challenge because

indefinites under negation may be picked up anaphorically here as well.

2.3.2 Double Negation and Speaker Commitment

Krahmer and Muskens (1995), addressing anaphora to indefinites under negation, frame

the problem by making reference to the fact that certain equivalences from static logic

do not hold in dynamic semantics. Particularly, because negation is externally static,

there is no double negation elimination in dynamic semantics. Based on this, (12-b) is

not predicted to be dynamically equivalent to (12-a), or license anaphora to material in

the scope of negation (12-c).

(12) a. John brought an umbrella.

b. Krahmer and Muskens (1995):

It’s not true that John didn’t bring an umbrella.

c. It was purple and stood in the hallway.
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Veridical Contexts under Negation

In his seminal paper on discourse referents, Karttunen (1976) introduces the similar

examples in (13).

(13) a. John forgot not to bring [an umbrella]υ1 , although we had no room for itυ1 .

. [adapted from Karttunen (1976): 14b]

b. Bill didn’t realize that he had [a dime]υ2 . Itυ2 was in his pocket

. [Karttunen (1976): 16]

(13-a) is in a sense analogous to the double negation case: The indefinite an umbrella is

in the scope of negation, but also an additional non-veridical operator. As a result, it can

be the antecedent to a subsequent anaphor. The ameliorating effect of a second negation

can also be provided by the anti-veridical implicative verb forget. (13-b) is not exactly

analogous to double negation, but here the anaphoric relation is enabled by the fact that

the factive attitude realize takes narrow scope wrt negation. As a result, a speaker of

(13-b) is committed that Bill had a dime, and the indefinite a dime can be picked up

anaphorically.

In the discussion of these examples, Karttunen, therefore, suggests that it is not the

presence of negation itself that modulates the possibility of an anaphoric relation, but

the proposition introduced by the sentence containing the indefinite, and whether the

speaker is committed to its truth or falsity. He writes:

(14) Karttunen’s generalization for non-specific indefinites:

A non-specific indefinite […] in an affirmative sentence (single sentence or a
complement) establishes a discourse referent just in case the proposition repre-
sented by the sentence is asserted, implied or presupposed by the speaker to be
true. A non-specific indefinite in a negative sentence establishes a referent only
if the proposition is implied to be false.
. — Karttunen (1976) (p. 13)
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This generalization characterizes the cases in (13): (13-b) presupposes that Bill has a

dime, and (13-a) entails that John actually brought an umbrella, and therefore that it’s

false that John didn’t bring an umbrella. According to (14), that makes an anaphoric

relation possible here.

Assuming that the negated propositional content is represented as its own local

proposition in the scope of negation, we can summarize Karttunen’s generalization by

stating that an indefinite introduces a discourse referent, only if its most local proposi-

tion is ‘asserted, implied, or presupposed by the speaker to be true.’ For our purposes,

consider a proposition the most local proposition to a DP, iff it is the proposition ex-

plicitly expressed by the smallest constituent s.t. the meaning of the DP contributes to

the semantic value of the proposition. We can also subsume the different ways in which

a speaker might present themselves as believing in the truth of a proposition (assert-

ing, implying, or presupposing) using the notion of speaker commitment (Gunlogson

(2004)). With these updates, we reformulate Karttunen’s generalization:

(15) Updated generalization for non-specific indefinites (preliminary)

A non-specific indefinite establishes a discourse referent just in case the speaker

is committed to the truth of the proposition most local to the indefinite.

(15) holds that a only non-specific indefinites in veridical contexts license subsequent

anaphora. The generalization extends straightforwardly to double negation cases more

generally:
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(9-a) Double negation:

It’s not true that there isn’t [a bathroom]υ1 in this house.

Itυ1 is just in a weird place.

(9-a) entails that there is a bathroom in this house, making the negated content true on

the level of speaker commitments. As a result, the speaker will also be committed to

the existence of a referent for the indefinite.

Entities and their Local Intensional Context

Note that there is an intimate connection between a speaker’s commitment to the exis-

tence of a referent for an indefinite and their commitment to the truth of the most local

proposition to which the indefinite contributes. This connection can be illustrated with

regards to the examples above: In (13-a), an umbrella refers to an existing umbrella,

but it could only be the umbrella that John brought. The speaker, committing to the

existence of the umbrella, also has to commit to it being true that John brought an um-

brella. In (13-b), a dime refers to an existing dime, but it could only be the dime that

Bill had. Similarly, committing to the existence of this dime, the speaker also commits

to it being true that Bill had a dime. Instead of talking about the truth of the proposition

local to a non-specific indefinite, we could equivalently also talk about the existence of

its referent.
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(16) Updated generalization for individual anaphora (preliminary)

An individual-denoting expression establishes a discourse referent just in case

the speaker is committed to the existence of its referent.

That also allows us to talk about individual-denoting expressions more generally. In

particular, we do not need to exclude specific indefinites from this generalization. While

the empirical focus of this work lies on non-specific indefinites, a generalization that

includes specific indefinites might be more explanatorily useful.

Indefinites that are in a similar syntactic configuration to our non-specific indefinites

under negation, like a paper in (17-a), can be interpreted specifically as well. Under this

kind of reading, they take wide scope over negation. (17-a) means that there is a specific

paper (from the list of required readings for the class) that Mary did not read. Since the

existential quantification associated with the indefinite is not interpreted in the scope of

negation, the speaker will be committed to the existence of its referent. As we might

expect, this also allows for subsequent anaphora (17-b).

(17) Context: Mary is enrolled in a class with a list of required readings.

a. Mary didn’t read [a paper]υ.

b. Itυ was too dense.
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Propositional Anaphora

Propositional anaphora provide further evidence that negated content can provide an-

tecedents in discourse. In fact, negative sentences systematically make available two

propositional antecedents that can be picked up by anaphora (Stone and Hardt (1999);

Krifka (2013); Snider (2017)). One corresponding to the whole sentence, illustrated in

(18-a), and another corresponding to the abstract negated content (18-b).

(18) [Mary didn’t [Mary sleep]ϕ1]ϕ2

a. Thatϕ2
is very surprising. (that ≈ that Mary didn’t sleep)

b. Even though she claimed thatϕ1
. (that ≈ that Mary slept)

The contrast in (18) suggests that constraints on the interpretation of propositional anaphora

are similar to the constraints on the interpretation of anaphora to individual entities. In

the case of propositional anaphora, the epistemic status of the proposition introducing

the discourse referent governs whether it is an accessible antecedent. If the proposi-

tional anaphor that appears in a veridical context (18-a), its antecedent can only be the

proposition Mary didn’t sleep, i.e., the one to which the speaker is committed. If the

propositional anaphor that appears in an anti-veridical context (18-b), its antecedent will

be the proposition Mary slept, i.e., the one that the speaker is committed to being false.

This antecedent is not available in (18-a), but only if the propositional pronoun that

is interpreted in the anti-veridical intensional context. This allows for the antecedent

proposition Mary slept to be interpreted as true wrt the local intensional context of the
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anaphor, i.e., the set of worlds corresponding to Mary’s claims. In this way, cases like

(18-b) are analogous to the modal subordination cases above. The fact that negative

sentences systematically make available these two kinds of propositional discourse ref-

erents is further evidence against a view of negation as externally static.

If we limit our consideration to propositional anaphora in veridical contexts, for now,

we can construct examples that parallel the above ones that Karttunen gave for individual

anaphora. The above cases, in which there are propositions in the scope of negation

that are in a veridical context due to presupposition projection or double negation, also

license propositional anaphora:

(19) a. Bill didn’t realize [that he had a dime]ϕ1 .

Itϕ1
was a surprise. (it ≈ that Bill had a dime)

b. It’s not true that there isn’t [a bathroom in this house]ϕ2 .

Thatϕ2
was to be expected.

. (that ≈ that there is a bathroom in this house)

The above cases—without negation but with non-veridical intensional propositional

embeddings—which do not license individual anaphora to elements in their scope, ex-

hibit the same limitation for propositional anaphora.

We can state a generalization for propositional anaphora that parallels that for indi-

vidual ones:
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(20) Generalization for propositional anaphora (preliminary)

A proposition-denoting expression establishes a discourse referent just in case

the speaker is committed to the truth of the expressed proposition.

Explanatory Generalizations

As suggested above, negation is not the only operator that classic dynamic theories

treat as externally static. Likewise, disjunction and conditionals—other non-veridical

operators—are treated as dynamically inert in the same way. This choice is based on the

observation non-veridical propositional operators, in simple cases, preclude subsequent

pronouns in indicative contexts.

It also fits with the broader generalization that the question of whether the speaker is

committed to an embedded proposition constrains anaphora. Since non-veridical propo-

sitional operators do not entail their prejacent, overall, this seems to be the right gener-

alization.

It is further supported by the fact that this successfully rules out some other cases

where the speaker is not committed to the truth of the local propositional context of po-

tential anaphoric antecedents, like the cases of indefinites under modals and intensional

verbs given in (21).

(21) a. Bill can make [a kite]υ1 .#Itυ1 has a long string.

. [after Karttunen (1976): 10b]
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b. John wants to catch [a fish]υ2 . #Do you see itυ2 from here?

. [after Karttunen (1976): 11a]

c. John failed to find [an answer]υ3 .#Itυ3 was wrong.

. [Karttunen (1976): 14b]

d. I doubt that Mary has [a car]υ4 .#Bill has seen itυ4 .

. [Karttunen (1976): 17]

None of the antecedent sentences in (21) commit the speaker to the truth of the most local

proposition of the indefinite DP or the existence of a referent, so anaphoric reference

fails. Again, we can construct parallel examples for propositional anaphora:

(22) a. I doubt that Mary has a car. Bill knows that.

- (that ≈ that I doubt that Mary has a car)

- (that 6≈ that Mary has a car)

b. It’s a lie that Bill had a dime. That was a surprise.

- (that ≈ that it’s a lie that Bill had a dime)

- (that 6≈ that Bill had a dime)

The first sentences in (22), involve non-veridical propositional embeddings. The propo-

sitional anaphora in the second sentences are in veridical contexts and can only refer to

a previous veridical proposition expressed by the matrix sentence. They cannot refer to

the embedded non-veridical propositions.

Classic dynamic semantic theories treat these patterns as lexical idiosyncrasies as-
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sociated with the semantics of propositional operators. The generalization developed

here suggests that the truth-functional properties of a propositional operator offer an

explanation of its contribution to the anaphoric potential of an utterance. We might pro-

vide a more explanatory theory of anaphoric accessibility by relating it to propositional

operators’ independently motivated relational meaning component in an intensional se-

mantics.

Conclusion: Commitment and Veridicality Constrains Anaphora

Crucially, Karttunen suggests that anaphora are constrained by the veridicality of their

embedding context: Whether or not a potential antecedent is available does not only

depend on idiosyncratic properties of embedding operators. More generally, it needs to

take into account the epistemic status of its local context—we need to know whether it

corresponds to a proposition that is considered true or false.

In order to decide whether or not a non-specific indefinite […] is to be
associated with a referent, a text interpreting device must be able to assign
a truth value to the proposition represented by the sentence in which the
[indefinite] appears.
. — Karttunen (1976) (p. 14)

I adopt from Karttunen’s view that the possibility of anaphoric relation is condi-

tioned on the truth of the local proposition (here, conceptualized as the truth relative to

the speaker’s commitments). I depart from Karttunen by arguing against the hypoth-

esis that the contrasts in question can be explained by asking whether or not a dref is

introduced. I argue that anaphoric accessibility is not (only) determined by the prop-
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erties of the antecedent but crucially constrained by the interpretation of the anaphor.

The generalizations stated in this subsection hold that a potential antecedent introduces

a dref, just in case that dref is veridical. The main argument for taking into account the

properties of anaphora as well when thinking about accessibility comes from anaphora

to non-veridical antecedents. This argument is presented in the following subsection.

2.3.3 A Lookahead Problem

In classic dynamic semantics, the distinction is that veridical operators allow the ma-

terial in their scope to introduce new drefs, while non-veridical operators do not. The

previous subsection noted that this generalization is not used to provide an explanation

of the dynamic behavior of the operators. However, these frameworks do account for

the fact that the properties of non-veridical operators constrain anaphora—by explicitly

specifying their dynamic behavior on the level of the idiosyncratic lexical semantics of

propositional operators.

Besides the question of explanatory adequacy discussed above, the classic way of

constraining accessibility causes a problem of descriptive adequacy. This kind of prob-

lem, familiar from the literature on modal subordination, is tied to the fact that the

embedding context of the antecedent ultimately determines anaphoric accessibility in

these accounts. However, the empirical picture suggests that the embedding context of

the anaphor should be taken into account as well. Therefore, accounts where anaphoric

accessibility is fully determined by the anaphoric potential of the utterance containing
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the antecedent, run into a lookahead-problem.

This subsection illustrates and discusses this problem in relation to anaphora to

negated content and suggests how taking into account a generalization based on commit-

ment and veridicality could address the problem. This is done by discussing evidence

and arguments for the following position:

The constraints that preclude anaphoric reference to negated content do make refer-

ence to the kind of embedding context in which a (potential) antecedent appears. How-

ever, in the dynamically incremental interpretation of a discourse, the constraints are

enforced as part of the interpretation of the anaphor. For individual anaphora, in partic-

ular, they can be derived from the assumption that a pronoun presupposes the existence

of its referent entity in its local context (Stone and Hardt (1999); Brasoveanu (2006)).

For propositional anaphora, the interpretation of a pronoun requires that its referent

proposition is true in its local context (see Kroll (2019) for a similar argument for the

licensing of sluicing). The claim that the constraints governing anaphoric accessibility

are placed on the interpretation of anaphora, rather than antecedents, is supported by

data that show that the constraints can be accommodated or satisfied in the local context

of the anaphor, as is the case with modal subordination.

Accommodation

The above generalization (16) states that individual anaphora requires that the speaker

is committed to the existence of a referent. Similarly, (20) states that propositional
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anaphora requires that the speaker is committed to the truth of a referent. This require-

ment may be accommodated in cases where there is an overt antecedent, and the an-

tecedent and the anaphor are interpreted relative to distinct epistemic representations.

Accommodation with Individual Anaphora. This can happen under third-person

attitude ascriptions:

(23) Bill doubts that Mary has [a car]υ1 . I have seen itυ1 . . [Karttunen (1976): 18]

In (23), the sentence containing the antecedent is about the epistemic state of a third

person (Bill) and does not say anything about the epistemic status of the proposition

Mary has a car, in relation to the speaker. Only when the speaker utters I have seen it

are they committed to the proposition that Mary has a car, by way of accommodation.

A similar case arises with inter-speaker disagreement:

(2-d)Disagreement:

A: There isn’t [a bathroom]υ4 in this house.

B: (What are you talking about?) Itυ4 is right over there.

In (2-d) the antecedent sentence has nothing to say about the epistemic status of the

referent of a bathroom wrt speaker B, in this case because it is an assertion by speaker

A. However, speaker B commits to the truth of the proposition there is a bathroom

in this house. They refer to the bathroom as if they believe in its existence—using a

pronoun in an indicative context. This suggests that a DP can be an accessible antecedent
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for an anaphor, as long as the speaker (using the anaphor) commits to the existence of

its referent. That is due to the requirement that the pronoun has an existing referent.

Another consequence is that the speaker is committed to the truth of the most local

proposition to the antecedent. (In this particular case, that proposition is an existential

statement, and therefore the same proposition there is a bathroom in this house.)

Accommodation with Propositional Anaphora. Again, we can construct parallel

examples with propositional anaphora:

(24) a. Bill doubts that [Mary has a car]ϕ1 , but I know itϕ1
for sure.

b. A: There isn’t [a bathroom in this house]ϕ2 .

B: (What are you talking about?) I’m certain of itϕ2
.

Similarly to (23), the first clause in (24-a) does not commit the speaker to the truth of the

proposition that Mary has a car. Still, it can be an antecedent for that. The requirement

that this antecedent is true in the context of the pronoun can be accommodated. We

see a similar parallel for inter-speaker disagreement in (24-b). Although the assertion

of speaker A does not commit B to anything, B can reference the proposition there is a

bathroom in this house as if they were committed to its truth. Again, this looks like an

instance of accommodation.

Upshot. The requirement that the speaker is committed to the existence/truth of the

antecedent can be accommodated when the anaphoric pronoun is used. This suggests
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that the requirement does not, in fact, contribute to the interpretation of the antecedent

but rather to the interpretation of the anaphor.

Local Satisfaction

More evidence for the view that the relevant restrictions are invoked in the interpretation

of anaphora rather than antecedents is provided by cases where anaphora are evaluated

in non-veridical contexts. In these cases, even indefinites in non-factual embeddings

are possible antecedents. I suggest that this is the case because the requirement on the

existence/truth of the referent is not enforced on a global level but instead satisfied in

the local context of the anaphor.

Local Satisfaction in Conditionals. If a conditional antecedent introduces a potential

anaphoric antecedent, the latter can be picked up in the conditional consequent without

the speaker being committed to its existence/truth.

(25) Conditionals:

If [there is [a bathroom]υ in this house]ϕ,

a. itυ is hard to find.

b. thatϕ is not surprising.

Modal Subordination with Individual Anaphora. Another case is constituted by

modal subordination (Roberts (1989)), where the modal would introduces a hypothetical

set of worlds and supplies it as a local context of evaluation for its prejacent proposition,
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which includes the pronoun it (see also Stone (1999); Brasoveanu (2010a)).

(9-c) Modal subordination:

There isn’t [a bathroom]υ3 in this house. Itυ3 would be easier to find.

The sentence containing the anaphor is interpreted so that in the worlds, where there

is a bathroom in this house, that bathroom would be easier to find. The antecedent is

in a non-veridical context. As a result, the speaker is not committed to the truth of the

proposition that there is a bathroom in this house or the existence of said bathroom.

Nevertheless, the anaphor, which itself is in a non-veridical context, can anaphorically

pick up the hypothetical bathroom. Because the pronoun is interpreted relative to a local

non-veridical context, it can pick up a non-veridical discourse referent.

The condition that the antecedent’s referent exists is not satisfied in the worlds taken

to be true by the speaker. However, it is satisfied locally, in the intensional context of the

pronoun. A similar situation arises if both the antecedent and the pronoun are embedded

under third-person ascribed speech reports:

(26) Bill says he saw a lion on the street. He claims it had escaped from the Zoo.

. [after Karttunen (1976): 19]

In (26), the pronoun it is interpreted in relation to the set of worlds compatible with Bill’s

claims. The indefinite a lion was introduced in a proposition ascribed to Bill’s epistemic

state and can therefore be an antecedent for it although the speaker of the utterance is

not committed to its existence. We saw that an indefinite in a non-factual context could
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not normally be the antecedent for an anaphor because the existence-requirement of the

anaphor would not be satisfied. However, an anaphoric relation can be established if the

pronoun is itself interpreted wrt a proposition to which the speaker is not committed.

Parallel Patterns with Propositional Anaphora. For these kinds of cases in which

the veridicality-based conditions on anaphora are evaluated locally, we can also con-

struct parallel examples for propositional anaphora:

(27) a. There isn’t [a bathroom in this house]ϕ1 , although thatϕ1
would be ideal.

. (that ≈ if there were a bathroom in the house)

b. Bill says [he saw a lion on the street]ϕ2 , but I don’t believe thatϕ2
.

. (that ≈ that Bill saw a lion on the street)

Like in the individual anaphora cases, the antecedents in (27) are non-veridical: In (a.),

this is the prejacent of negation (the proposition that there is a bathroom in this house),

and in (b.) the complement of says (that Bill saw a lion on the street). In both cases,

a propositional anaphor refers to these propositions without committing the speaker to

their truth. Instead, both anaphoric pronouns are embedded under non-veridical opera-

tors, and the requirement that the antecedent proposition is true is evaluated wrt a local

non-veridical proposition.

Upshot. The examples in this subsection suggest that the veridicality-requirement on

anaphora can be satisfied in their local context. This shows that the local intensional con-
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text of the anaphor constrains anaphoric resolution in addition to the local intensional

context of the antecedent. An account of the constraints on anaphoric co-reference needs

to consider the anaphor’s local context. We update our parallel generalizations for indi-

vidual and propositional anaphora as in (28):

(28) Generalization about anaphoric accessibility (Final version)

a. An (individual-denoting) expression is a possible antecedent for an indi-

vidual anaphor just in case the referent of the antecedent exists in the local

context of the anaphor.

b. A (proposition-denoting) expression is a possible antecedent for a propo-

sitional anaphor just in case the proposition expressed by the antecedent is

true in the local context of the anaphor.

The idea that anaphoric accessibility is determined by which propositions are true in the

local context of the anaphor cannot be reconciled with the idea that a given expression

can sometimes introduce a dref and sometimes does not—depending on the operators

taking scope over it. The constraints on anaphoric co-reference should be captured not

as a condition on introducing discourse referents but as a condition on the circumstances

under which expression associated with a dref can be an antecedent for a given pronoun.

Conclusion: The Interpretation of the Anaphor Constrains Anaphora

If the constraints on anaphora are enforced as part of the interpretation of the pronoun,

it could not be fully characterized by a theory that attempts to predict when a discourse
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referent is introduced (globally) or not. Instead, any potential antecedent needs to intro-

duce a dref and provide a way of accessing the information to which the conditions on

using an anaphor make reference. This point is supported by the fact that the speaker

not being committed to the existence of a referent does not make it inaccessible for

anaphora in all cases because the requirement that the referent of the antecedent exists

can be accommodated or satisfied locally.

2.4 Theoretical Choices

Some previous analyses of the cases that are problematic for the classic dynamic seman-

tic theories treat them as exceptions. Roberts (1989) gives an analysis of modal subordi-

nation based on anaphoric modals allowing access to otherwise inaccessible parts of the

discourse, which is particular to the semantics of anaphoric modals like would. Krah-

mer and Muskens (1995) give an analysis of the double negation and disjunction cases

based on the conventional semantics associated with negation and disjunction operators.

Here, indefinites under negation may license subsequent anaphora in some cases: They

introduce a dref only under certain constellations of embedding operators (most notably

under double negation).

These accounts maintain a view under which negation, or non-veridical operators

more broadly, are treated as externally static operators, and cases of anaphoric reference

to negated content are exceptional. This is in contrast to views of dynamic semantics

that involve flat discourse update, under which all discourse referents are introduced
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globally but store information about the semantics of their embedding context (Stone

(1999); Stone and Hardt (1999); Brasoveanu (2006, 2010a,b)). Here, I argue that the

way that anaphoric dependencies interact with negation provides arguments in favor of

a flat-update dynamic semantics, under which negation is treated as externally dynamic.

Further, constraints on anaphoric dependencies can be tied to semantic and prag-

matic properties of discourse referents. Specifically, the constraints can be captured in

terms of speaker commitments: They rely on information about the anaphoric pronouns

and their antecedents and the epistemic status of both, relative to the speaker. That is,

they rely on the information about whether the pronoun and antecedent refer to some-

thing that is part of a speaker’s publically assumed reality, something that the speaker

considers to be contrary to fact, or something that they have no such commitments about.

2.4.1 Comparing Three Kinds of Approaches

Comparing different possible approaches to anaphora to negated content, we consider

analyses of this phenomenon and related phenomena (like modal subordination or com-

plement anaphora) put forward in the literature. The authors introducing the analyses for

these related phenomena did not necessarily intend for their work to apply to anaphora

to negated content. Here, we compare the various approaches as analyses of anaphora

to negated content, and the presented arguments are to be understood as comments on

their merit for this particular empirical phenomenon.
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Possible (Kinds of) Analyses of Anaphora to Negated Content

The possible approaches to anaphora to negated content compared here can roughly be

grouped into three categories:

1. Accommodation/Bridging/Reanalysis:

Following a classic conception under which indefinites in the scope of non-veridical

operators never introduce a dref on a global level, these accounts allow for anaphora

in certain contexts to access antecedents from otherwise inaccessible parts of the

discourse. Accounts of this kind may involve some inferential mechanism that

is likened to accommodation or bridging as well as some additional constraints

on this mechanism (e.g. Roberts (1989); Nouwen (2003); Lewis (2021)) or re-

trieve the inaccessible part of the previous context anaphorically (Geurts (1999);

Frank and Kamp (1997)), and they are typically developed to account for modal

subordination, although the accounts in Nouwen (2003); Lewis (2021) are coun-

terexamples to that.

2. Conditional Variable Update:

Instead of following a classic conception under which indefinites in the scope of

non-veridical operators never introduce a dref on a global level, these accounts de-

vise a mechanism that allows an indefinite under negation to introduce a dref only

under certain conditions. Accounts of the type are typically developed to account

for double-negation (9-a) and bathroom-disjunction (9-b) cases (e.g. Krahmer

and Muskens (1995); Gotham (2019); Mandelkern (2022)).
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3. Flat Update Dynamic Semantics with Intensional Drefs:

All operators are externally dynamic, but discourse referents store information

about their embedding context (Stone (1999); Stone and Hardt (1999); Brasoveanu

(2006, 2010a,b)). The constraints that classic dynamic theories capture by ap-

pealing to eternally static operators are captured by making reference to relations

between discourse referents. These accounts were also developed to account for

modal subordination, with the goal of capturing generalizations across different

domains.

The individual accounts mentioned here will be discussed and contrasted in some

more detail in Chapter 7, where a formal account of individual anaphora to indefi-

nites under negation is introduced. In this chapter, we are interested in comparing these

classes of accounts on a broader level.

Discussion and Comparison

In the above Section 2.3, we have discussed two problems that classic dynamic semantic

analyses run into:

1. Lookahead Problem:

In many cases, the availability of an anaphoric relation is not only influenced by

the properties of the embedding context of the antecedent but also the embed-

ding context of the anaphor. In a dynamically incremental interpretation of the

discourse, the information about upcoming utterances is not available when inter-
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preting a potential antecedent. Therefore, accounts that condition the introduction

of drefs on properties of the embedding context run into a lookahead-problem.

2. Explanatory Adequacy:

Negation falls into a larger class of non-/anti-veridical propositional operators.

Deriving the referential accessibility of material in its scope by its intensional

properties would be more explanatory than hard-coding it into the lexical seman-

tics of operators.

Conditional variable update accounts based on properties of the antecedent (Krah-

mer and Muskens (1995), and to some extent, Gotham (2019), and Mandelkern (2022),

see discussion in Section 7.5) also run into the lookahead-problem: Even if these ac-

counts capture the fact that a doubly negative context allows for anaphora to its scope

and possibly capture generalizations about veridicality, they still condition the introduc-

tion of a dref conditionally on the properties of the antecedent. As such, they also run

into the lookahead problem and could not account for cases of discourse subordination.

Accommodation-accounts and accounts which devise mechanisms to make other-

wise inaccessible parts of the discourse accessible under certain conditions (Roberts,

1989; Geurts, 1999; Frank and Kamp, 1997; Nouwen, 2003; Lewis, 2021) also run into

the problems of generality and explanatory adequacy:

Often, the property of certain operators making parts of the discourse inaccessible

is still hard-coded into the lexical semantics of propositional operators. Doing this does
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not allow for an explanatory account of how the intensional and epistemic properties of

the local context and veridicality of embedding operators affect the anaphoric potential

of the antecedent. As such, many accommodation analyses could not account for double

negation cases (ones that do, like Lewis’s (2021) dynamic pragmatic account an addition

make reference to some notion of speaker commitment).

In fact, we might imagine an account where the effect of externally static operators

could be derived from their intensional properties, that is, any content that the speaker is

not committed to cannot contribute new discourse referents. Then, an accommodation-

account would need to assume that accommodation is possible, only if it wouldn’t cause

a contradiction (which, of course, would be a very reasonable and well-motivated con-

straint).

However, additional constraints would be needed, or at least the question of what

can be accommodated would have to be carefully addressed. In particular, accommo-

dation of an antecedent that hasn’t been introduced into the discourse generally doesn’t

(usually2) seem to be possible, as suggested by the famous contrast in (29).

(29) Roberts (1987), attributed to Barbara Partee:

a. I dropped ten marbles and found all but one of them. It’s probably under

the couch.
2See also the discussion in Nouwen (2003), who draws a parallel between complement set anaphora

to negative quantifiers and occasional uses of pronominal bridging. In bridging, however, while the
anaphoric referent is not introduced explicitly, it will be in a certain relation to its antecedent.
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b. I dropped ten marbles and found nine of them. # It’s probably under the

couch.

While a pronoun (it) can be used to refer to the missing marble when it has been men-

tioned by an explicit DP (one of them) (29-a), the same is not possible when the existence

of such marble is an implicit inference of the previous discourse (29-b).

Propositional anaphora can be used to illustrate the same point: The propositional

anaphor (that), used in a counterfactual context in (30-a), may pick up the proposition

ϕ, which has been introduced explicitly under negation. However, in (30-b), where the

same proposition is an implicit inference, the same is not possible for the pronoun (that).

(30) a. Peter didn’t [Peter pass the test]ϕ. Thatϕ would have been a surprise.

b. # Peter failed the test. That would have been a surprise.

Now, if an accommodation-account were to assume that anaphora to non-veridical con-

tent do require an anaphoric link, but the inferences about their existence which enable

this anaphoric link may be accommodated, the difference between an accommodation-

basd account and the flat-update account presented here are not actually that big any

more.

In an accommodation-world, inaccessible parts of the discourse can be accessed un-

der certain conditions, and in a flat-update-world, no part of the discourse is inaccessible,

but any discourse referent has some conditions under which it can be accessed. It seems

to me like this difference could not be addressed based on acceptability or truth-value

53



judgment data alone.

As far as I am aware, there is no definitive empirical evidence against the entire

class of accommodation-based accounts to anaphora to negated/non-veridical content.

For a strongly convincing empirical argument for flat update or accommodation as a

suitable model of the parts of linguistic competence that have to do with the interaction

of anaphora and negation (or more broadly: veridicality), we may want to look for other

psychological, behavioral, or neurophysiological evidence for cognitive representations

or processes3.

The arguments against accommodation-based accounts in the literature which I am

aware of are either made (i) against specific implementations rather than the whole class

of accounts, or (ii) on a conceptual or theoretical level. Our reasons for choosing a flat-

update account over an accomodation-based one are based on arguments that intensional

flat-update accounts are more explanatory than accommodation-based accounts in two

ways: First, accommodation-accounts may not be well suited to address the regularity

and generality in which negation and veridicality interact, and second, that an flat-update

account presented here allows for a more parsimonious explanation of anaphoric acces-

sibility in terms of two very basic constraints on discourse interpretation.

Arguments that accommodation-based analyses may not account for the regularity

of anaphora in discourse subordination (and the constraints on it) are noted by Stone

(1999), who suggests that the idea of exceptional accommodation as a last resort, as
3See Dwivedi, Phillips, Laguë-Beauvais, and Baum (2006); Dwivedi, Drury, Molnar, Phillips, Baum,

and Steinhauer (2010) for some initial research on the neurophysiological response to the anomaly caused
by veridical anaphora to non-veridical antecedents.
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originally intended by Lewis (1979), does not capture the regular nature of anaphora in

modal subordination.

To support this, Stone notes another aspect of why these accommodation accounts

for modal subordination may not be general enough: The anaphoric parallels between

modality and tense, illustrated in the following contrast:

(31) Stone (1999):

a. John ate a cheesesteak. It {was / # is} very greasy.

b. John might be eating a cheesesteak. It {would be / # is} very greasy.

Stone suggests that nobody would argue that past tense is an externally static opera-

tor. Nevertheless, he argues that the constraints in the two domains—a present tense

pronoun being incompatible with a past tense antecedent, and an indicative pronoun be-

ing incompatible with a modal antecedent—should be analyzed analogously (for more

arguments for this independently motivated claim see Stone (1997)).

Further, the intensional flat-update account presented here allows us to reduce the

notion of anaphoric accessibility to the independtly motivated general mechanims that

(i) any DP referent exists in its own local context (/any propositional anaphoric referent

is true in its local context), and (ii) that interpretable discourses contain consistent, non-

contradictory, information. As soon as we assuming an appropriate intensional dynamic

representation, these two basic principles can explain why normally, non-veridical op-

erators preclude anaphoric reference, and also allow us to understand the exceptions to

this generalization.
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Accommodation accounts on the other hand require an explicit theoretical opera-

tionalization of (non-)accessibility, and of an accommodation mechanism (and that is

in addition to assuming the independently motivated principles (i+ii) above).

Therefore, I take intensional flat-update accounts to be more general and more ex-

planatory. In the absence of empirical evidence to decide between them, this is a reason

to prefer a flat-update account.

Conclusion: Flat-update Dynamic Semantics with Intensional Drefs

Based on the results about veridicality generalizations and the lookahead-problem, we

conclude that the contextual representation of discourse referents has to store the infor-

mation about their intensional content, i.e., the set of worlds associated with their most

local proposition and its epistemic status, i.e., whether the speaker is committed to its

truth, falsity, or neither. In other words: a discourse referent needs to store the informa-

tion about the set of worlds in which they exist and the relation between that set and the

set of discourse commitments of the speaker.

2.4.2 Epistemic Representations of Drefs

Flat-Update Dynamic System with Epistemic Drefs

As noted above, this work adopts conceptions of discourse referents as representations

which can store information about their embedding context in a flat-update dynamic

system (following Stone (1999); Brasoveanu (2006)). In particular, discourse referents
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are understood as intensional representations which map discourse variables to referents

relative to the possible worlds of their local intensional context. More specifically, I

adapt the accounts in Stone (1999); Brasoveanu (2006) which have been developed to

account for modal subordination (/discourse subordination more broadly in the case of

Brasoveanu (2006)), and extend them to new empirical cases of anaphora to negated

content.

Above, I contributed additional arguments for a flat-update dynamic semantics (Section

2.4.1). Theoretically, I also contribute the point that anaphora to negated content shows

that discourse referents need to be understood pragmatically: In addition to the inten-

sional representation of drefs suggested by Stone and Brasoveanu, the discourse needs

to store epistemic information about them and keep track of their status in relation to the

speaker’s commitments. In summary, I suggest that the interactions between negation

and anaphora support the view that the anaphoric interpretation of discourse variables

relies on information about:

1. Dynamic Semantics and Discourse Referents: (Karttunen, 1976; Kamp, 1981;

Heim, 1982, 1983; Groenendijk and Stokhof, 1991; Kamp and Reyle, 1993)

Dynamically updated dref mappings from discourse variables to referents

2. Intensional Drefs: (Stone, 1999; Stone and Hardt, 1999; Brasoveanu, 2006,

2010a,b)

The relationship between these mappings and the sets of worlds in which the ref-

erent exists and
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3. Epistemic Drefs: (Developed here)

The attitude of the speaker towards these sets of worlds.

The generalization developed in Section 2.3 is based on an argument which suggest

that in order to understand the constraints placed on anaphoric relations, we need to

consider the semantics of intensional operators, the local propositional contexts they

introduce, and the relation of these contexts to the commitments to a speaker. We need

to know whether the speaker is committed to the propositions corresponding to these

local contexts.

The relativization to a speaker is crucial for distinguishing between veridically and

non-(/anti-)veridically introduced propositions, since the speaker will be committed to

the former kind, but not the latter. Further, especially the inter-speaker disagreement

cases show that show that the epistemic status of a dref should be evaluated in relation

to the commitments of the (current) speaker.

The notion of veridicality, as introduced in the literature (see e.g. Zwarts, 1995; Gi-

annakidou, 1998) and referenced above, is a property of propositional operators. Here,

we will formally introduce this notion, but also extend the notion beyond its established

use. We do this to characterize the epistemic status of propositions and entities in re-

lation to the commitments of a speaker, as well as their representations in discourse.

Accordingly, we speak of veridical individuals/propositions as ones that the speaker is

committed to being true/existing. We speak of a veridical dref as one that refers to a

veridical individual or proposition.
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Veridicality as an Epistemic Notion

Formal Definition. We formalize the notion of epistemic status of embedded propo-

sitions as the relationship between local intensional contexts and the commitments of a

speaker. In natural language, this information is reference by the notion of veridicality.

VERIDICALITY characterizes the relationship between (embedded) propositions and

the commitments of a speaker. An embedding context that brings about speaker com-

mitment to its prejacent is a veridical embedding. Here, we formally introduce this

notion and extend it to discourse referents.

Formalizing the embedding context as a propositional operator, veridicality can be

defined as follows (Zwarts (1995); Giannakidou (1998)):

(32) Definition 1: [Giannakidou (1998): 20]

Let Op be a monadic propositional operator. Then:

a. Op is veridical iff Op(p) → p is logically valid. Otherwise Op is non-

veridical.

b. Op is anti-veridical iff Op(p) → ¬p is logically valid.

(33) Definition 2: [After Giannakidou (1998): 21]

Let Op be a dyadic propositional operator. Then:

a. Op is veridical wrt p [q] iff Op(p, q) → p [Op(p, q) → q] is logically

valid. Otherwise Op is non-veridical wrt p [q].

b. Op is anti-veridical wrt p [q] iff Op(p, q) → ¬p [Op(p, q) → ¬q] is
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logically valid.

A propositional operator is veridical with respect to its argument(s), iff its use entails the

argument(s). Based on this, we can characterize embeddings under I know, Sue believes,

and It’s not the case in the following way:

(34) a. Veridical embedding:

[I know [that Mary has a car]]. (→ Mary has a car)

b. Non-veridical embedding:

[Sue believes [that Mary has a car]]. ( 6→ Mary has a car)

c. Anti-veridical embedding:

[It’s not the case [that Mary has a car]]. (→ ¬Mary has a car)

Epistemic Veridicality Relative to the Speaker. The notion of truth or veridicality as

referenced in natural language is relative to an epistemic agent’s belief state or discourse

commitments. This has been argued for mood (Farkas (1992)), negative polarity items

(Giannakidou (1998)), and the same is the case for the interpretation of anaphora. In

Karttunnen’s words:

[The text-interpreting device] must be sensitive to the semantic properties
of verbs that take sentential complements, distinguish between assertion,
implication, and presupposition, and finally, it must distinguish what exists
for the speaker from what exists only for somebody else.
. — Karttunen (1976) (p. 14)

The relevant distinction for our purposes is about whether the speaker is or is not com-

mitted to an embedded proposition being true or false. This notion goes beyond the
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above definition of veridicality, which is part of the conventional semantics associated

with propositional operators.

de Marneffe, Manning, and Potts (2012) show that pragmatic factors influence the

assessment of speaker commitment to an embedded proposition by language users, in

addition to lexical information (see also related work on contextual influences on factic-

ity assessment by Tonhauser (2016); Tonhauser, Beaver, and Degen (2018); Degen and

Tonhauser (2021)). Assumptions about the epistemic authority or trustworthiness of

the source of a speech report, prosodic cues, or prior beliefs can affect the assessment

of speaker commitment. For example, an utterance of (35) may lead to the inference

that Mary does have a car or to the inference that she doesn’t, depending on whether a

comprehender considers Mary a trustworthy source or a notorious liar.

(35) Mary said that she has a car.

A third-person speech report like (35) is a semantically non-veridical embedding (the

proposition expressed by Mary said that she has a car does not ential that Mary has a

car). However, the assessment of speaker commitment to the embedded proposition can

be influenced by contextual factors as well.

Therefore, we will use the term ‘veridicality’slightly differently from previous uses,

which describe a property of propositional operators as defined above. Here, we use

it to characterize the epistemic status of embedded propositions, which is influenced

by lexical veridicality as defined above, but also by contextual factors of the respective

utterance.
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Therefore, we speak of the veridicality of the use of an operator in an utterance, and

of the intensional context of the embedded proposition:

(36) Definition 3:

LetOp be a monadic propositional operator, andU be an utterance by a speaker

S of the proposiion Op(p). Then:

a. Op introduces a veridical embedding intensional context in U iff

•S usesU to conversationally present themself as believingOp(p), and

•S uses U to conversationally present themself as believing p.

Otherwise Op introduces a non-veridical embedding in U.

b. Op introduces an anti-veridical embedding intensional context in U iff

•S usesU to conversationally present themself as believingOp(p), and

•S uses U to conversationally present themself as believing ¬p.

According to (36), a veridical embedding context is one s.t. by committing themself to

the full proposition, the speaker also commits themself to an embedded proposition.

Applying the Notion to Drefs. We want to use that notion to describe the epistemic

status of discourse referents, propositional and individual ones. We can say that a dref

inherits its veridicality from the context that it was introduced in. Just in case a speaker

is committed to the local context of the introducing expression, they are also committed

to that dref being veridical (i.e. existent/true in their commitment set). This is related

to Stone’s (1999) notion of a hypothetical scenario dref.
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Based on these considerations about veridicality, I am adopting the following termi-

nology to talk about the epistemic status of propositional discourse referents (relative to

a speaker):

(37) Veridicality for drefs:

a. Veridical drefs:

(i) A propositional dref is veridical wrt a speaker S iff it refers to a propo-

sition that S is committed to (and non-veridical otherwise).

(ii) An individual dref is veridical wrt S iff the S is committed to the

existence of its referent (and non-veridical otherwise).

b. Anti-veridical drefs:

(i) A propositional dref is anti-veridical wrt a speaker S iff it refers to a

proposition that S is committed to being false.

(ii) An individual dref is veridical wrt S iff the S is committed to the

non-existence of its referent.

2.5 Conclusion

Anaphora to content introduced under operators which have been characterized as ex-

ternally static are possible. Here, we focus on anaphora to indefinites in the scope of

negation, while understanding them in the broader context of non-veridical proposi-

tional operators. Anaphora to negated content may happen: (i) When the antecedent
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is actually in a veridical context (like e.g. in double-negation cases), or (ii) when the

anaphor is also in a non-veridical context (like e.g. in modal subordination).

The systematic nature of how anaphora and veridicality interact suggests that nega-

tion is just a piece of a bigger picture, and that the counterexamples to the original gener-

alization should receive a unified account that treats them as regular cases of anaphora.

Here, these points are interpreted as arguments for a flat-update dynamic semantics with

intensional and epistemic representations of discourse referents.

Developing this kind of account will allow us to extend analytical insights from

Stone’s (1999) and Brasoveanu (2006) accounts of modal subordination to anaphora to

negated content, give a unified account of phenomena which have received disparate

analyses in the literature: Such as anaphora to unspecific indefinites under negation in

the cases of double-negation and bathroom sentences, casses of modal subordination

with negative antecedents, as well as negativity-tags.
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Chapter 3

Intensional Compositional DRT

3.1 Introduction

The formal semantic analyses in this dissertation are framed in Intensional Composi-

tional DRT, an intensionalized version of the dynamic Logic introduced as the Logic of

Change in Muskens (1996). I am closely following Brasoveanu’s (2010a) implementa-

tion of this system, except that I will be contextually manipulating singleton information

states, i.e., singleton variable assignments, as opposed to the plural information states

(formalized as sets of variable assignments) employed by Brasoveanu. This chapter in-

troduces a basic version of this framework, which lays the grounds necessary to account

for the constraints on anaphoric reference laid out in the previous chapters.

The framework presented here has the following properties: It is dynamic, includ-

ing a representation of discourse referents to which subsequent anaphora may refer. It
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is intensional, providing a representation of the local propositional context provided by

sentential operators. It integrates the pragmatic information of an epistemic represen-

tation of the speaker’s discourse commitments into an integral meaning representation

associated with an utterance.

As argued in Chapter 2, these properties are necessary components of a semantic

account of anaphora and constraints on anaphoric relations. Additionally, the system

introduced here is compositional, allowing us to localize the meaning contribution of

single expressions and understand how it contributes to a semantic representation of

entire utterances.

This chapter lays out how the system can be used as a framework for interpreting nat-

ural language utterances and illustrates this with some simple examples involving propo-

sitional drefs for asserted propositions and some simple cases of individual anaphora.

This system will be the basis for the analyses of negation and anaphora.

A Dynamic Intensional Semantics

Muskens’s (1996) Compositional DRT (CDRT) characterizes natural language mean-

ing both truth-conditionally and dynamically. Natural language meaning is character-

ized in terms of relations between propositions and relations between utterances in dis-

course. The contribution of an utterance is formalized dynamically, in terms of its con-

text change potential (CCP, Heim (1982, 1983)), i.e., by characterizing the information

that it may add into a representation of the discourse. The meaning of an utterance dy-
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namically updates the current state of the discourse context. Utterances are interpreted

with respect to an input context and yield an output context after making the changes

required by the update.

The discourse state is conceived of as a referential context that keeps track of rep-

resentations of discourse referents (Kamp (1981); Heim (1982, 1983); Groenendijk and

Stokhof (1991)). This referential context is modeled as a variable assignment, which

maps discourse variables to their static referent in a model. A discourse referent is a

mapping from a specific discourse variable name to its referent. The interpretation of

referential expressions may update the referential context to include new discourse ref-

erents (drefs) that allow for anaphora in subsequent discourse (Karttunen (1976)).

In addition to updates to the referential context, an utterance updates an epistemic

context representing the interlocutors’ beliefs. This epistemic context is modeled as a set

of worlds that will be narrowed down by intersection with the sets of worlds associated

with propositions uttered in discourse, like the common-ground-based context set from

Stalnaker (1978, 2002). Following Gunlogson (2004), I will assume that there is not

one epistemic context for the whole conversation but several epistemic contexts relative

to the interlocutors. For each interlocutor, this will be the set of worlds compatible with

their public discourse commitments.

While dynamic frameworks have been employed fruitfully using drefs for objects

of multiple types, including times, events, and predicates, I will use discourse referents

for individuals and sets of worlds. Using drefs for sets of worlds, we can represent
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the epistemic context as a part of the referential context using a special dref for the

interlocutors’ epistemic state.

In addition to the introduction of new drefs, an update can impose conditions on

these referents (Kamp (1981); Heim (1983); Groenendijk and Stokhof (1991); Kamp and

Reyle (1993)) relative to a model. Consider (1), an example representation of an update

in standard DRT (Kamp and Reyle (1993)):

(1) Mary slept.
x

x =Marye

sleep(x)

The top row of the DRS representing the update in (1) introduces a new dref x: It updates

the variable assignment s.t. x refers to an entity in the model. The variable update is

random. This will be explained formally below. Conceptually, this means that based

on only the variable update (without additional conditions on the interpretation of x), x

could refer to any entity in the model.

The conditions restrict the random update. The first condition x =Marye restricts

the reference. As a result, the interpretation of (1) can only be True if x refers to the

entityMarye. This condition is contributed by the semantics of the proper name. The

second condition sleep(x) imposes a further condition on x. Here, the verb contributes

the predicate, and the DP Mary provides its argument.

Truth-conditions in this dynamic framework are contingent on a successful update:

(1) is true relative to an initial variable assignment and a model, iff a discourse referent
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can be added to the variable assignment which maps x to an entity in the model, s.t. x

isMarye and x sleeps.

The framework presented here is based on classic DRT. So this informal charac-

terization of discourse referents, DRS conditions, and truth-conditional import can be

applied to the system presented in this chapter. However, classic DRT does not involve

intensionality. To see how DRT is extended to involve intensionality and propositional

anaphora, I will proceed to present the formal system and its application for natural

language semantics in the following way:

Section 3.2 illustrates the basic assumptions about types, formulas, discourse updates,

and the model-theoretic interpretation.

Section 3.3 lays out some assumptions about how this system is applied for the se-

mantic interpretation of simple cases of natural language assertions.

Section 3.4 illustrates the treatment of discourse variables and anaphora.

Section 3.5 discusses in some more detail how the pragmatics of assertion is captured

implicitly as part of non-deterministic update, as well as some assumptions about the

mechanism.

Section 3.6 illustrates how the system will be applied compositionally.
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Section 3.7 concludes the chapter by summarizing its main points.

A complete list of formal definitions for this system can be found in the formal appendix

to this chapter (Appendix A).

3.2 The Formal System

To allow for a model-theoretic interpretation of dynamic updates, the dynamic DRT

representations are taken to be abbreviations of static logic formulas in Gallin’s (1975)

Ty2 logic. Therefore, the used system of intensional CDRT is a version of Muskens’s

(1996) logic of change, which emulates dynamics in a static system by construing dy-

namic meanings, i.e., CCPs, as relations over discourse states. These static relations can

be understood as a model of the dynamic discourse update in dynamic semantic systems

such as DRT. Viewed as relations, dynamic updates can be evaluated in a static logic.

3.2.1 Types and Objects

The system uses four basic types: t (truth-values), e (entities),w (possible worlds), and

s (variable assignments). The basic dynamic objects, i.e. the ones that are manipulated

in context are variable assignments.

A CDRT model includes a model frame and an interpretation function. The frame

includes the domains for atomic objects Dt, De, Dw, Ds, corresponding to the set of

truth-values, entities, possible worlds, and variable assignments in the model universe.
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The domain of entities includes all entities in the model universe, as well as a dummy

element #e. This dummy element will be used to model cases where a discourse variable

does not refer to any entity in the domain. Similarly, the domain of truth values includes

a dummy element #t in addition to the standard truth-values {0, 1}.

#e corresponds to the ‘indeterminate’ value in a trivalent logics, s.t. a formula re-

ceives an indeterminate truth-value #t if any of its constituents evaluate to #e. This em-

ulates partial functions in a system that uses only total functions (van den Berg (1996);

Brasoveanu (2006, 2010a)) but still captures that the use of a pronoun results in unac-

ceptability if used in a context where a referent cannot be determined.

A CDRT update can be understood as a binary relation over discourse states, where

discourse states are variable assignments. An update D is a relation of type s(st) be-

tween input state is and output state js (subscripts on terms indicate their type). Natural

language (NL) utterances, modeled as updates, will be interpreted in relation to an in-

put context and yield an output context after updating new variable assignments and

imposing truth-conditional restrictions on the output context.

Following Brasoveanu’s (2010a) implementation of CDRT, I will move away from

the classic conception of variables as atoms and variable assignment as functions that

map variables to entities. Instead, discourse variables are construed as type-lifted vari-

ables functioning as projection functions over variable assignments in the sense of (Land-

man, 1986, see also Brasoveanu (2006)). Variable assignments are basic objects in the

semantic ontology (type s), and a discourse variable takes an assignment as its argument
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to return an individual.

Individual drefs are functions from assignments to individuals. An individual dref

υ is a function of type se from assignments is to individuals xe. Accordingly, the in-

dividual υse(is) is the individual that the assignment i assigns to υ. Throughout, I will

use υ1, υ2, υ, υ′, . . . to denote drefs for individuals.

Among individual drefs, we can distinguish between discourse constants and dis-

course variables (Muskens (1996) calls these specific vs. unspecific drefs). Discourse

constants always refer to the same individual, regardless of the assignment, such as the

dref associated with a proper name (Maryse = λis.marye). Discourse variables, on

the other hand, are drefs whose referential value differs by assignment. These need to

be introduced into the discourse to be assigned a referent by the assignments in the dis-

course. If no discourse referent for an individual variable dref name has been introduced

yet, the assignments in the discourse will map it to #e (’nothing’).

Propositional drefs are functions from variable assignments to sets of possible worlds.

They allow us to make static propositional content available for reference in discourse

as part of the object language (Brasoveanu (2006, 2010a)). A propositional dref ϕ is

a function of type s(wt) from assignments is to sets of worlds (wt). The proposition

ϕs(wt)(is) is the set of worlds that i assigns to ϕ. I will use use ϕ1, ϕ2, ϕ,ϕ′, . . . to

denote drefs for propositions.

Propositional discourse variables need to be introduced into the discourse before the

assignments in the discourse can map them to a set of worlds. If no discourse referent
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for a propositional variable dref name has been introduced yet, the assignments in the

discourse will map it to {〈w, #t〉 | w ∈ Dw}, a relation of type (w, t), which maps

every world to the indeterminate truth value #t. This object can be interpreted as a set

of worlds, s.t. for any possible world, it cannot be determined whether it belongs to

the set or not. This is a way of formalizing the assumption that propositional discourse

variables contain no information in a discourse before being introduced as a dref.

In some cases, we may want to consider discourse referents of either type. In these

cases, I will use δ1, δ2, δ, δ′ to denote drefs of either type (i.e. type sσ, where σ ∈

{(e), (wt)}).

3.2.2 DRS Representation of Updates

CDRT updates can be represented as DRSs. A DRS is a boxed representation that ab-

breviates an update of type s(st). There are two basic kinds of updates in CDRT, which

can be represented in DRSs: Variable updates and updates including conditions.

Variable update

Variable updates model the introduction of new drefs and thereby capture the anaphoric

potential of an utterance. A CDRT update that involves only a variable update is rep-

resented by the DRS-box in (2-a). (2-b) is a notational variant of this CDRT box-

representation in inline CDRT.
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(2) a.
δ

b. [δ]

To increase readability, I will provide both notational variants for updates corresponding

to utterances throughout and use inline CDRT in definitions, abbreviations, and NL

translations.

Like all updates, the DRS in (2) abbreviates a binary relation over assignments.

Variable updates with a dref δ require that the input and output assignments is and js

satisfy the relation i[δ]j:

(3) Variable update:

[δ] := λis.λjs.i[δ]j

The variable update i[δ]j is a random assignment of values to a variable δ, by determin-

ing an output assignment j that is just like the input assignment i, but in addition to all

the mappings specified in i, it also assigns some value to δ. Formally, i[δ]j holds of two

assignments is and js iff i and j differ at most wrt the values assigned to the variable δ

(see e.g. Groenendijk and Stokhof (1991); Muskens (1996); Brasoveanu (2006)). This

interpretation of i[δ]j is defined formally as (4).

(4) Variable update:

If δ ∈ Termsσ, for σ ∈ {(e), (wt)}, i, j ∈ Terms:

Ji[δ]jKM,g = 1 iff
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•J∀δ′sσ[dVar(δ′)∧ δ′ 6= δ](δ′(i) = δ′(j))KM,g = 1 and

•J∀δ′sτ[dVar(δ′)](δ′(i) = δ′(j))KM,g = 1, for all τ 6= σ, τ ∈ {(e), (wt)};

0 otherwise.

A full definition of the assumed interpretation function can be found in (4-d) in Ap-

pendix A. Variable update is random and non-deterministic. I will illustrate this here

with an example for individual drefs and propositional drefs.

Individual Drefs: For a model M1, where De = {mary, sue,max, #}, consider an

assignment is. Let’s say i only specifies one discourse referent: the mapping υ1(i) =

marye. Any other individual discourse variable will be mapped to #e wrt i and any

propositional discourse variable will be mapped to {〈w, #t〉 | w ∈ Dw}. In other words:

i doesn’t contain any information regarding any drefs other than υ1.

a.)

i

υ1 marye
υ2 #
υ3 #
… …
ϕ1 {〈w, #t〉 | w ∈ Dw}

ϕ2 {〈w, #t〉 | w ∈ Dw}

… …

b.) i

υ1 marye

Table 3.1: An overview of the mappings specified in i

An overview of the assignments for i is given in Table 3.1 (a). It shows that i

maps the dref υ1 to the individualmarye, and that no other discourse variable contains

any information wrt i. Hereafter, whenever I give a table to illustrate the mappings

associated with an assignment, I will omit the rows showing that a dref is associated with
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no information. Accordingly, assume that any individual discourse variable not listed

maps to #e wrt that assignment, and any propositional discourse variable to {〈w, #t〉 |

w ∈ Dw}. Following this convention, the table can be simplified as in Table 3.1 (b).

Given modelM1 and input assignment i, the relation i[υ2]j is compatible with mul-

tiple values for j. Due to the random nature of variable update, the output assignment

allows for υ2 to refer to any of the entities in De. All of these possible mappings cor-

respond to options for possible output values j. The non-deterministic random update,

along with the possible output values, is illustrated in Figure 3.1.

i

j1

j2

j3

j4

[υ2] υ1 υ2
i Marye #
j1 Marye Marye
j2 Marye Suee
j3 Marye Maxe
j4 Marye #

Figure 3.1: Graph illustrating the update i[υ2]j, and overview of the mappings in i, j

In addition to the mapping υ1 7→Marye, which was already specified in the input

i, the possible outputs include a new mapping for the dref υ2. Variable update can

introduce new drefs by allowing for new mappings. However, this update is random and

doesn’t impose any restrictions on the mapping beyond its type. Therefore υ2(j) could

refer to any entity e ∈ De, including the dummy entity #.

Random variable update is equivalent to existential quantification. We can see that

this is the case, since there is a possible output for each of the elements in the domain.

As we will see, we can consider an update D to be true given an input, if the update
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gives rise to at least one possible output that satisfies the update based on the input. In

combination of these assumptions, random variable assignment amounts to existential

quantification.

DRS-conditions will introduce further constraints on the possible mappings. This

will be illustrated in the following subsection. Before we get there, let’s take a look at a

variable update with a propositional dref.

Propositional Drefs: Consider a model M2, where Dw = {w1, w2}. Based on this

and our domain of truth values, we can construct our domain of sets of worlds Dwt.

Since we are using a trivalent logic, the domain of truth values isDt = {1, 0, #} for any

ICDRT model. As a result, Dwt contains more objects than just the power set of Dw.

While it will include all possible subsets of Dw (∅, {w1}, {w2}, {w1, w2}), which can

be equivalently represented as {〈w1, 0〉, 〈w2, 0〉}, {〈w1, 1〉, 〈w2, 0〉}, {〈w1, 0〉, 〈w2, 1〉},

{〈w1, 1〉, 〈w2, 1〉}). It will also include all possible mappings Dw 7→ {#t}. The domain

of possible propositions Dwt with Dw = {w1, w2} is shown in (5).

(5) Dwt = D
Dw

t = {{〈w1, 0〉, 〈w2, 0〉},
. {〈w1, 0〉, 〈w2, 1〉},
. {〈w1, 0〉, 〈w2, #〉},
. {〈w1, 1〉, 〈w2, 0〉},
. {〈w1, 1〉, 〈w2, 1〉},
. {〈w1, 1〉, 〈w2, #〉},
. {〈w1, #〉, 〈w2, 0〉},
. {〈w1, #〉, 〈w2, 1〉},
. {〈w1, #〉, 〈w2, #〉}}

Consider an assignment is. Assume i only specifies one discourse referent: the mapping
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ϕ1(i) = {w1}.1 Any other propositional discourse variable will be mapped to {〈w, #t〉 |

w ∈ Dw} wrt i and any individual discourse variable will be mapped to #e. In other

words: i doesn’t contain any information regarding any drefs other thanϕ1. An overview

of the assignments for i is given in Table 3.2.
.
i

ϕ1 {w1}

Table 3.2: The mappings for i

Given modelM2 and input assignment i, the relation i[ϕ2]j is compatible with mul-

tiple values for j. Due to the random nature of variable update, the output assignment

allows forϕ2 to refer to any of the objects inDwt. All of these possible mappings corre-

spond to options for possible output values of j. The non-deterministic random update,

along with the possible output values, is illustrated in Figure 3.2.

Like with individual drefs, the variable update introduces a discourse referent by

allowing for new mappings. While all of the given mappings are possible due to the

randomness of variable update, not all of them are useful for the interpretation of a NL

discourse. However, the random update doesn’t impose any restrictions on the mapping

beyond its type. Any further constraints on dref mappings will be introduced by DRS

conditions, which restrict the possible mappings by imposing conditions on the output

state.
1This is a simplified representation of the object {〈w1, 1〉, 〈w2, 0〉}.
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i

j1

j2

j3

j4

j5

j6

j7

j8

j9

[ϕ2]

[ϕ2 7→ ∅]

[ϕ2 7→ {w1}]

[ϕ2 7→ {w2}]

[ϕ2 7→ {w1, w2}]

[ϕ2 7→ {〈w1, #〉, 〈w2, #〉}]

[ϕ2 7→ {〈w1, 1〉, 〈w2, #〉}]

[ϕ2 7→ {〈w1, 0〉, 〈w2, #〉}]

[ϕ2 7→ {〈w1, #〉, 〈w2, 1〉}]

[ϕ2 7→ {〈w1, #〉, 〈w2, 0〉}]

ϕ1 ϕ2
i {w1} {〈w1, #〉, 〈w2, #〉}
j1 {w1} ∅
j2 {w1} {w1}

j3 {w1} {w2}

j4 {w1} {w1, w2}

j5 {w1} {〈w1, #〉, 〈w2, #〉}
j6 {w1} {〈w1, 1〉, 〈w2, #〉}
j7 {w1} {〈w1, 0〉, 〈w2, #〉}
j8 {w1} {〈w1, #〉, 〈w2, 1〉}
j9 {w1} {〈w1, #〉, 〈w2, 0〉}

Figure 3.2: Graph illustrating the update i[ϕ2]j, and overview of the mappings in i, j

DRS Conditions

DRS conditions are conditions on the output state. Accordingly, their type is st. Be-

cause the system emulates a dynamic system within a static framework, dynamic terms

abbreviate static relations. On the dynamic side, a DRS condition is the result of com-

bining a dynamic relation with all its arguments. On the static side, a DRS-condition

abbreviates a property of assignments. The abbreviation is exemplified in (6):

(6) Sleepϕ{υ} :=

λis.∀w[w ∈ ϕ(i)](sleepe(wt)(υ(i))(w)),

for υ ∈ Terms(we), ϕ ∈ Terms(wt)

The dynamic relation Sleep requires two arguments: an individual dref for the sleeper
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and a propositional dref for the intensional context. The latter is indicated as a subscript

on the predicate. (6) states that the dynamic term Sleepϕ{υ} is interpreted as a condition

on an assignment i, by assuring that the corresponding static predicate holds of the entity

referred to by υ at i in all the worlds in the propositional referent of ϕ at i.

This mechanism of point-wise checking whether the relation holds for each world in

the local intensional context was introduced by Stone (1999), who suggests that lexical

meanings encapsulate quantification over possible worlds. The interpretation of lexical

relations like, e.g., the predicate introduced by the verb sleep is interpreted like this. We

call this ENCAPSULATED QUANTIFICATION because interpreting DRS-conditions in this

way involves static quantification over singleton possible worlds. That is separate from

the random variable update, which the dynamic semantic framework uses to dynami-

cally quantify over individuals or sets of possible worlds (i.e., propositions).

DRS conditions can be included in updates. An update that includes only the condi-

tion (6) could be represented as in (7), shown here in box-notation and inline-notation.

(7) a.
Sleepϕ{υ}

b. [Sleepϕ{υ}]

(7) abbreviates a binary relation over assignments as defined in (8).

(8) [Sleepϕ{υ}] := λis.λjs.i = j∧ Sleepϕ{υ}(j)

An update with a condition doesn’t add new mappings to the output state, but restricts

the possible output values.
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To illustrate how updates including conditions constrain the reference of individual

and propositional drefs, let us consider a concrete example of interpreting the update in

relation to a model and a discourse state:

i

j1

j2

j3

j4

j5

j6

j7

j8

j9

[ϕ]

[ϕ 7→ ∅]

[ϕ 7→ {w1}]

[ϕ 7→ {w2}]

[ϕ 7→ {w1, w2}]

[ϕ 7→ {〈w1, #〉, 〈w2, #〉}]

[ϕ 7→ {〈w1, 1〉, 〈w2, #〉}]

[ϕ 7→ {〈w1, 0〉, 〈w2, #〉}]

[ϕ 7→ {〈w1, #〉, 〈w2, 1〉}]

[ϕ2 7→ {〈w1, #〉, 〈w2, 0〉}]

[υ]
k1
k2
k3

[υ 7→ marye]

[υ 7→ suee]

[υ 7→ #]
k4
k5
k6

[υ 7→ marye]

[υ 7→ suee]

[υ 7→ #]
k7
k8
k8

[υ 7→ marye]

[υ 7→ . . . ]

. . .

. . .

. . .

Figure 3.3: Graph illustrating update of i with [ϕ], then [υ]

For a model M3, assume De = {Marye, Suee, #}, Dw = {w1, w2}, as well as an

idealized initial discourse state i, which contains no information wrt any discourse vari-

able names. Before we illustrate how conditions restrict dref mappings, let us assume

that i is updated with a propositional dref ϕ and an individual dref υ. The possible out-

put assignments should involve all possible combinations for mapping these variable

names to objects of the corresponding type. This is illustrated in Figure 3.3.
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If a condition makes reference to these discourse variables, the update can restrict

their possible values. The DRS (7) abbreviates the following update:

(9) [Sleepϕ{υ}] =

λis.λjs.i = j∧ ∀w[w ∈ ϕ(j)](sleepe(wt)(υ(j))(w))

Because the of the statement i = j, this update works as a test. It doesn’t make any

changes to the possible values of the discourse state. However, filters possible output

values by imposing the condition that the specified relation holds of the assigned ref-

erents of the discourse variables. As a result, any assignment that doesn’t make the

condition true is not a possible output any more. (9) states that a possible output j is s.t.

υ(j) sleeps in each w ∈ ϕ(j).

For concreteness, consider the interpretation of sleepe(wt) inM3:

(10) The semantic value of sleep inM3:

JsleepKM3 =



marye 7→ [
w1 7→ 1

w2 7→ 1

]
suee 7→ [

w1 7→ 1

w2 7→ 0

]

#e 7→

w1 7→
#t
w2 7→
#t





(10) shows that in M3, marye sleeps in all worlds and suee sleeps only in w1. If

the first argument of sleepe(wt) is #e, it will return #t for any world. This reflects the

intuition that we cannot decide the truth of a proposition if the semantic value of its

constituents is cannot be determined.
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Based on this, the possible output values in Figure 3.3 are filtered by an update with

(9). Only those assignments k that assign values to ϕ and υ in a way s.t. υ(k) sleeps in

all worlds inϕ(k) are possible outputs. Since suee sleeps inw1 andmarye sleeps inw1

andw2, any assignment that mapsυ to suee andϕ to {w1} or any assignment that mapsυ

tomarye andϕ to any subset of {w1, w2}will satisfy this condition. For any assignment

k that maps ϕ to the empty set, the statement ∀w[w ∈ ϕ(k)](sleepe(wt)(υ(k))(w))

is vacuously satisfied. For any assignment k that maps υ to suee and ϕ to a set of

worlds which contains worlds where Sue doesn’t sleep, the condition is not satisfied.

For any assignment k that maps υ to #, the condition is undefined (it semantic value

is #), because the reference of the argument cannot be determined and the consequent

doesn’t get a binary truth-value. For any assignment k that maps ϕ to some object W

of type wt where 〈w, #〉 ∈ W for some w ∈ Dw, the condition is undefined because

proposition membership cannot be decided and the antecedent doesn’t get a binary truth-

value. Table 3.3 provides an overview over the input states in the current discourse and

their status wrt an update with the condition at hand.

An update with [Sleepϕ{υ}] filters the assignments in the discourse context: Out of

all possible input values, the possible values for the output include those assignments

which satisfy the condition. This is illustrated in Figure 3.4.

A potentially problematic aspect here is that any condition will be vacuously true

of an assignment that maps a propositional argument to the empty set. This issue will
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ϕ υ J∀w[w ∈ ϕ(k)](sleepe(wt)(υ(k))(w))KM3 = ?
k4 {w1} suee Condition satisfied (= 1)
k5 {w1} marye
k3 {w2} marye
k2 {w1, w2} marye
k1 ∅ marye Condition vacuously satisfied (= 1)
k2 ∅ suee
k3 ∅ #e
k8 {w2} suee Condition not satisfied (= 0)
k9 {w1, w2} suee
k10 {w1} #e Condition undefined (= #)
k11 {w2} #e
k12 {w1, w2} #e
k13 {〈w1, #〉, 〈w2, #〉} marye Condition undefined (= #)
k14 {〈w1, #〉, 〈w2, #〉} suee
k15 {〈w1, #〉, 〈w2, #〉} #e
k16 {〈w1, 1〉, 〈w2, #〉} marye
k17 {〈w1, 1〉, 〈w2, #〉} suee
k18 {〈w1, 1〉, 〈w2, #〉} #e
k19 {〈w1, 0〉, 〈w2, #〉} marye
k20 {〈w1, 0〉, 〈w2, #〉} suee
k21 {〈w1, 0〉, 〈w2, #〉} #e
k22 {〈w1, #〉, 〈w2, 1〉}] marye
k23 {〈w1, #〉, 〈w2, 1〉}] suee
k24 {〈w1, #〉, 〈w2, 1〉}] #e
k25 {〈w1, #〉, 〈w2, 0〉}] marye
k26 {〈w1, #〉, 〈w2, 0〉}] suee
k27 {〈w1, #〉, 〈w2, 0〉}] #e

Table 3.3: Overview over possible values of k and their status wrt Sleepϕ{υ}

be taken care of in the following section, as part of the pragmatics associated with the

assertion operator I will be assuming. This will prevent a speaker’s commitment set

from being empty, and the propositional drefs introduced veridically will inherit this

property.

3.2.3 Truth and Acceptability (in Context)

Updates specify relations between assignments. A formula Ds(st)(is)(js) is TRUE in re-

lation to a modelM iff JD(i)(j)KM = 1. A full definition of the interpretation function
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i

j1

j2

j3

j4

j5

j6

j7

j8

j9

[ϕ]

[ϕ 7→ ∅]

[ϕ 7→ {w1}]

[ϕ 7→ {w2}]

[ϕ 7→ {w1, w2}]

[ϕ 7→ {〈w1, #〉, 〈w2, #〉}]

[ϕ 7→ {〈w1, 1〉, 〈w2, #〉}]

[ϕ 7→ {〈w1, 0〉, 〈w2, #〉}]

[ϕ 7→ {〈w1, #〉, 〈w2, 1〉}]

[ϕ2 7→ {〈w1, #〉, 〈w2, 0〉}]

[υ]
k1
k2
k3

[υ 7→ marye]

[υ 7→ suee]

[υ 7→ #]
k4
k5
k6

[υ 7→ marye]

[υ 7→ suee]

[υ 7→ #]
k7
k8
k9

[υ 7→ marye]

[υ 7→ . . . ]

. . .

k10
. . .

[υ 7→ marye]

. . .

l1
l2
l3

[Sleepϕ{υ}]

l4
l5

l6

l7

Figure 3.4: Graph illustrating update of i with [ϕ], [υ], then [Sleepϕ{υ}]

is given in Appendix A.1.

As a result of updates, including variable updates and updates with conditions, the

output state only contains variable mappings (i.e. drefs) made salient in the discourse,

which satisfy the conditions imposed by everything that is said about them. This makes

Intensional CDRT suitable for analyzing natural language discourses in context.

To understand what it means for an utterance (i.e. an update) to be true in a context,

let us be specific about the notion of context we are using here. In the introduction to this

chapter, two notions of context were mentioned: A referential context (storing informa-
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tion about previously introduced drefs) and an epistemic context (storing propositional

information about the interlocutors’s discourse commitments). In order to interpret an

utterance in context, we need both (in addition to a model).

The referential context has been formally defined in this section, as a variable as-

signment reflecting the current state of the discourse. Epistemic contexts will be for-

mally introduced in the following section, as propositional drefs corresponding to the

set of worlds compatible with an interlocutor’s discourse commitments. Representing

the epistemic contexts as propositional drefs allows us to represent them as part of the

referential context. However, because they are conceived in relation to interlocutors in

a conversation, we need to know who these conversational agents are.

We can determine the truth of an utterance in a context, if have a model of evaluation,

a variable assignment, and access to the information about the interlocutors. We define

a (CONVERSATIONAL) CONTEXT C is defined as a 3-tuple C = 〈M, is, INT〉, where M is

a model, is is a variable assignment storing the current state of the discourse, and INT,

a subset of DM
e , is the set of interlocutors in C.

We say that an update Ds(st) is DISCOURSE-TRUE in a context C iff there exists at

least one output js s.t. JD(iC)(j)KMC

= 1. D will be DISCOURSE-FALSE in C iff for all

possible outputs js JD(iC)(j)KMC

= 0. We can also capture the case where an utterance

is pragmatically unacceptable due to unspecified reference. This happens if the update

contains components which cannot be assigned an semantic value other than #: An

updateD is ACCEPTABLE inC iff there exists at least one output js, s.t. JD(iC)(j)KMC 6= #
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(and unacceptable otherwise).

3.2.4 Further Definitions

Dynamic Conjunction is used to conjoin updates of type s(st). It is defined as re-

lation composition. Conjoining two updatesDs(st), D
′
s(st) therefore requires feeding the

output context of the first forward as the input context of the latter, as defined in (11):

(11) Dynamic conjunction:

Ds(st);D
′
s(st) := λis.λjs.∃hs.[D(i)(h)](D′(h)(j))

For example, with the same model M3 and input state i as above, an update with the

dynamic conjunction of the three updates ([ϕ]; [υ]; [Sleepϕ{υ}]) leads to the same output

we get from applying the three updates separately, illustrated in Figure 3.5.

i

l1
l2
l3
l4
l5
l6
l7

[ϕ 7→ ∅, υ 7→Marye]

[ϕ 7→ ∅, υ 7→ Suee]

[ϕ 7→ ∅, υ 7→ #e]

[ϕ 7→ {w1}, υ 7→Marye]

[ϕ 7→ {w1}, υ 7→ Suee]

[ϕ 7→ {w2}, υ 7→Marye]

[ϕ 7→ {w1, w2}, υ 7→Marye]

Figure 3.5: Update with [ϕ]; [υ]; [Sleepϕ{υ}]

With dynamic conjunction, we can also abbreviate the introduction of multiple drefs as

follows:

(12) Introducing multiple drefs:

[υ1, . . . , υn] := [υ1]; . . . ; [υn]
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DRSs that are conjoined like [ϕ]; [υ]; [Sleepϕ{υ}] can also be equivalently merged to-

gether, as shown in (13) for both inline CDRT and box-notation.

(13) a. [ϕ, υ | Sleepϕ{υ}]

b.
ϕ, υ

Sleepϕ{υ}]

A DRS that contains both variable updates and conditions abbreviates an update like

in (14).

(14) [υ1, . . . , υn | C1, . . . , Cn] :=

λis.λjs.i[υ1, . . . , υn]j∧ C1(j)∧ · · ·∧ Cn(j)

According to (14), a DRS, specifying a relation between an input context is and an output

context js requires 1. that j is the result of a variable update of i with the new discourse

referents υ1, . . . , υn and 2. that the conditions C1, . . . , Cn hold of the output context j.

3.3 The Interpretation of Natural Language Utterances

Section 3.2 introduced the framework needed to interpret dynamic updates of a dis-

course relative to a model and an input assignment. This section builds on that by laying

out some assumptions required to apply this framework to the interpretation of natural

language utterances. This will be illustrated by means of just one simple example in-

volving declarative assertion and proper names.

Recall that the system in this chapter is not designed to handle quantification over
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individuals (or over anything other than possible worlds) but will be extended to do so in

an upcoming chapter. For now, the focus is on the basic mechanisms needed to interpret

anaphora, negation, and propositional anaphora in particular. The main point of this

section is to present some assumptions about how the tools at hand can provide insight

into the interpretation of simple utterances in discourse in terms of their truth-conditions

and anaphoric potential.

A natural language UTTERANCE, is an utterance of a natural language sentence by a

speaker. A natural language SENTENCE is a syntactically well-formed sentence of the ob-

ject language. The meta-language, i.e., the intensional CDRT framework, is employed

to provide TRANSLATIONS of utterances of object-language expressions, which can be

semantically interpreted in a context. The (meta-language) translation for the utterance

of a(n object language) sentence corresponds to an update of type s(st). The associated

update is represented as a DRS.

Let me illustrate some further assumptions about the semantics of simple declarative

assertions using an example. Consider the utterance by a speaker S of a simple sentence

of the object language (in this case, English), like (15).

(15) a. S: Sue slept.

b.

ϕ, υ

ϕDCS
⋐ ϕ

υ ≡ Suese
Sleepϕ{υ}

c. [ϕ | ϕDCS
⋐ ϕ]; [υ | υ ≡ Suese]; [Sleepϕ{υ}]
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Many parts of this representation should be familiar from the previous section.

The upper row in this representation is interpreted s.t. two new drefs are introduced:

A propositional dref ϕ and an individual dref υ. The main part of the DRS-box in-

cludes three conditions that are imposed on the output discourse state: The condition

Sleepϕ{υ} ensures that Sue slept in all the ϕ-worlds, which in turn guarantees that the

propositional dref ϕ corresponds to the proposition expressed by the utterance content.

This condition is contributed by the interpretation of the verb slept in combination with

the arguments for a sleeper υ and an intensional context ϕ.

Two further conditions are included here: The condition υ ≡ Suese makes sure that

υ refers to suee. Like the update with the dref υ, this condition is contributed by the se-

mantics of the proper name Sue. The conditionϕDCS
⋐ ϕ involves a special drefϕDCS

,

which refers to a set of worlds that are compatible with S’s discourse commitments. The

condition states thatϕ is true in all the worlds where the S’s discourse commitments are

true. This condition restricts the possible values of ϕDCS
to only those values which are

subsets of ϕ. This condition and the update with the dref ϕ are associated with declar-

ative sentential mood. Let me discuss some of the formal definitions involved in these

two conditions.

3.3.1 Proper Names

The proper name Sue introduces an individual dref υ and contributes the condition υ ≡

Suese. Like all conditions, this is a dynamic abbreviation of a property of a discourse
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state, as defined in (16):

(16) Dynamic equality:

α ≡ β :=

λis.α(i) = β(i)

for α,β ∈ Termsτ, and τ ∈ {e, (wt)}

Accordingly, the condition υ ≡ Suese abbreviates the following:

(17) υ ≡ Suese =

λis.υ(i) = Suese(i)

(where Suese := λis.suee)

This condition holds of any discourse state is s.t. the value of υ(i) is equal to the value of

Suese(i). The dref Suese is a discourse constant associated with the proper name Sue.

Like all constants associated with proper names, Suee is subject to the condition that it

refers to the same static individual (in this case suee) across all variable assignments.

3.3.2 Assertion and Sentential Mood

Declarative Mood

I follow treatments of sentential mood after Stenius (1967), which suggest that the de-

scriptive content of a sentence, a proposition, combines with sentence mood, which

provides a modal component. This view is based on Wittgenstein’s notion of a sentence

radical. Wittgenstein (1952) suggests that sentences contain a sentence-radical which
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depicts a Fregean ‘assumption’, which can be asserted, negated, questioned, or used as

an instruction. For our purposes, this will be interpreted as a proposition, which the

speaker might assert to be true or false, or entertain as a hypothetical.

For now, we can limit our considerations to declarative mood, which is is asso-

ciated with assertion, and formalized here as the update of the speaker’s commitments

(Stalnaker (1978); Gunlogson (2004); Bittner (2009, 2011); Murray (2014)). In its cross-

linguistic realization, some languages mark this morphologically (see e.g. Bittner (2009,

2011); Murray (2016)). In English, the contribution of assertion could rather be asso-

ciated with falling intonation on declarative sentences (Steedman (2000); Gunlogson

(2004); Rudin (2018)). I am going to gloss over this variation here and subsume the se-

mantic contribution into one single assertive operator. Following Bittner (2009, 2011),

I also assume that the semantics of declarative mood introduces a propositional dref for

its prejacent and relates it to the global worlds of evaluation.

Accordingly, the assertion of a proposition fulfills two important functions: (i) It in-

troduces a propositional dref corresponding to the asserted proposition (Bittner (2009,

2011), see also Snider (2017)). (ii) It imposes the condition that the propositional con-

tent of prejacent is entailed by the discourse commitments of the speaker (Gunlogson

(2004)).
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Commitment Update within Non-Deterministic Discourse Update

The update of the interlocutors’ commitments states is part of the non-deterministic

discourse update. Here, we are not assuming one context set as part of the discourse

context which is updated by intersecting with asserted propositions in the sense of Stal-

naker (1978). We are also not using an assertion mechanism like in Murray (2014), where

a discourse referent for the epistemic context is retrieved, intersected with the main as-

sertion, and then reintroduced as a new dref. This mechanism would reintroduce a dref

for the epistemic context with each assertion.

However, we are going to make use of a kind of epistemic update in the spirit of

Stalnaker, while incorporating the epistemic context as part of our referential context,

like Murray. To do this, we will make use of designated propositional drefs for the

interlocutors’ commitment states (ϕDCx
for each x ∈ INT). These are discourse variables

with special names. Their names are indexed to interlocutors, and they refer to the set

of worlds associated with each interlocutor’s commitments.

We assume here that these drefs are introduces implicitly at the beginning of a dis-

course via random variable update. Due to the non-deterministic nature of random vari-

able update, there is inherent uncertainty in a discourse about the exact value for a given

dref. The assertion mechanism we assume here will narrow down all possible values to

just the ones that are compatible with the asserted proposition. (The updates involved

will be illustrated in the upcoming Subsection 3.3.3, and further consequences of this

approach will be discussed in Section 3.5.)
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Narrowing down all possible values of ϕDCS
for a speaker S to just the ones that

contain only worlds in which the assertion is true is achieved by an assertion operator

which introduces a propositional dref ϕ for the asserted proposition and contributes the

condition ϕDCS
⋐ ϕ. The dynamic ⋐-operator is defined as follows:

(18) Dynamic set inclusion:

ϕ1 ⋐ ϕ2 :=

λis.ϕ1(i) ⊆ ϕ2(i)

for ϕ1, ϕ2 ∈ Terms(wt)

Accordingly, the condition ϕDCS
⋐ ϕ abbreviates the following static property:

(19) ϕDCS
⋐ ϕ =

λis.ϕDCS
(i) ⊆ ϕ(i)

(where ϕDCS
is a discourse variable referring to the set of worlds compatible

with the discourse commitments of speaker S)

This condition holds of any discourse state is s.t. the value of ϕDCS
(i) is a subset of the

value of ϕ(i). ϕDCS
is a special discourse variable that corresponds to a set of worlds

that is compatible with the discourse commitments of S and is constrained with every

assertion by S. This condition specifies that the referent of the propositional dref ϕ

associated with the asserted proposition is taken to be true in all the worlds where the

speaker’s discourse commitments are true. In an update, this condition ensures that the

output assignment maps ϕDCS
to a subset of the possible values that ϕDCS

has in the
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input—the subset of values that are also in ϕ.

Because ϕ is the local intensional context of the assertion, other conditions con-

tributed by the content of the utterance will be evaluated wrt ϕ (such as the condition

Sleepϕ{υ1}). Since conditions introduced by the utterance constrain ϕ, and the values

ofϕ constrain the values ofϕDCS
, any condition referencingϕ also indirectly constrains

the value of ϕDCS
.

As a result, an update with the condition ϕDCS
⋐ ϕ captures the pragmatic contri-

bution of an assertion. At the same time, the introduction of a new dref corresponding to

the matrix proposition accounts for the fact that any assertion of a declarative sentence

will introduce a propositional dref.

The drefs associated with the interlocutors’ commitment sets are formalized as discourse

variables so that conditions can impose conditions on their values. I further assume that

the drefs associated with a speaker’s discourse commitments in any context satisfy the

following implicit pragmatic assumptions:

1. Accessibility:

For each member of the set of interlocutors x ∈ INT, a dref ϕDCS
is introduced

implicitly at the beginning of a discourse. A possible referent for ϕDCS
is a set of

worlds P s.t. the discourse-commitments of x are true throughout P. This allows

for a representation of an interlocutor’s discourse commitments, which can be

referred to in discourse.
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2. Consistency:

The set of worlds associated with the discourse commitments of a speaker x is

non-empty, for any assignment i ∈ Terms. This prevents speakers from hold-

ing contradictory discourse commitments and requires that any speaker publicly

entertains at least some possible worlds as candidates for the actual world.

(20) ∀x, i((x ∈ INT ∧ i ∈ Terms) → ϕDCS
(i) 6= ∅)

3. Definedness:

The set of worlds associated with the discourse commitments of a speaker x is

well-defined for any assignment i ∈ Terms. That is, for each world w ∈ Dw,

ϕDCx
(i)(w) maps to either 1 or 0, but not to #. This can be interpreted as stating

that for each w, we can decide whether x’s commitments are true or false in w.

(21) ∀x,w, i((x ∈ INT ∧w ∈ Dw ∧ i ∈ Terms) → 〈w, #t〉 6∈ ϕDCx
(i))

Since assertion of a propositionϕ requiresϕDCS
to be a subset ofϕ, the above pragmatic

principles also force any asserted proposition to be non-empty and defined.

3.3.3 Update with a Declarative Sentence

Combining all components, the DRS associated with an utterance of Sue slept (15-b)

(repeated here) abbreviates the update in (22).
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(15-b)

ϕ, υ

ϕDCS
⋐ ϕ

υ ≡ Suese
Sleepϕ{υ}

(22) Update associated with (15-b)

λis.λjs.i[ϕ, υ]j ∧ ϕDCS
(j) ⊆ ϕ(j) ∧ υ(j) = suee ∧

∀w[w ∈ ϕ(j)](sleepe(wt)(υ(j))(w))

To illustrate the effect of this update more concretely, we consider a conversational

context C1 = 〈M, INT, i〉 for interpreting an update, which consists of a model, a set of

interlocutors, and a discourse state.

The Models we will consider to illustrate the effect of an update will be toy mod-

els. The domain of individuals will be the smallest set including individuals that can

be the referents of any individual drefs evoked in the update, the interlocutors in the

conversation, and the dummy individual #. For MC1 (the model in context C1), this is

De = {suee, Se, #}, if we take INT = {S} (i.e. one person talking to themself).

The domain of possible worlds will be the smallest set that includes enough worlds to

include all possible cominations of truth/falsity for each static proposition referenced in

the conditions contributed by lexical predicates. ForMC1 ,Dw = {w1, w2} includes two

worlds. One where Sue slept, and another where she didn’t. Accordingly, we assume

that the semantic value of sleepe(wt) inMC1 is such that
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Jsleep(sue)(w1)KMC1 = 1 and Jsleep(sue)(w2)KMC1 = 0.

Other properties of the model will not be relevant and not be specified. Of course,

the same update could be interpreted in relation to a richer model, e.g., one that includes

additional individuals or worlds.

Discourse-initial states. Considering the dynamic effects of an update like (15-b),

which uses the dref names ϕ,ϕDCS
and υ, we only care about the values that possible

input and output assignments assign to these drefs. The values that an assignment might

give to other drefs are irrelevant in the interpretation of (15-b). However, for purposes

of specificity, we assume an idealized discourse-initial state, which does not hold any

information about any dref names and is one where none of the interlocutors have any

public discourse commitments.

We can construct such an object in two steps: First, let’s assume an assignment i0,

which doesn’t specify any information wrt any individual or propositional discourse

variable. As such, i0 satisfies the statements in (23).

(23) Properties of i0:

a. No individual drefs:

∀υse[dVar(υ)](υ(i0) = #)

b. No propositional drefs:

∀ϕs(wt)[dVar(ϕ)](ϕ(i0) = {〈w, #t〉 | w ∈ Dw})

(23-a) states that every individual discourse variable refers to # in i0. (23-b) states that
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every propositional discourse variable contains no information in relation to i0. Here,

this means that it refers to {〈w, #t〉 | w ∈ Dw} a relation of type {w, t}, which maps

every world to the indeterminate truth value #t. This object can be interpreted as a set

of worlds, s.t. for any possible world, it cannot be determined whether it belongs to the

set or not.

These axioms ruling out discourse-initial reference apply to discourse variables, but

not to constants, like Maryse or Suese. Discourse constants are not affected by the

statements in (23) and will rigidly refer throughout variable assignments.

Based on this input, we assume that for each interlocutor, a dref corresponding to

their commitment set is introduced implicitly at the beginning of a discourse:

(24) For all members x, x′, x′′, . . . of INT:

i0[ϕDCx
, ϕDCx′

, ϕDCx′′
, . . . ]i

Due to the random nature of variable update, there will be different possible output

values i, mapping each of the commitment set drefs to different elements ofDwt. At the

same time, commitment sets need to satisfy the pragmatic constraints of consistency

and definedness. No dref for a commitment set can be mapped to the empty set or a

w 7→ t function that maps any world to #t. Therefore, the possible values for imay map

a commitment set toDw or any of its non-empty, well-defined subsets. This is a formal

way of ensuring that none of the interlocutors have any commitments in i.2.
2This choice is made for concreteness only. If a speaker S enters the discourse with previous commit-

ments, an implicit condition will be added that ϕDCS
satisfies S’s discourse commitments. The possible

values will thereby be constrained to any (non-empty, well-defined) subset of Dw in which the previous
commitments are true.
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The result of these considerations is that a discourse-initial state i contains no in-

formation wrt any individual discourse variables and contains no information wrt any

propositional discourse variables that do not refer to a speaker’s commitment set. In

addition, i doesn’t specify any interlocutors’ discourse commitments: Possible values

for i include those, which map commitment-set drefs to any non-empty, well-defined

subset of Dw.

The set of interlocutors assumed will be the smallest set including as many interlocu-

tors as there are different speakers in a discourse. For concreteness, a discourse involv-

ing only utterances by a single speaker will be interpreted in a context where INT = {S},

assuming that a single person is talking to themself. Of course, the same update could

be interpreted in a context with a larger set of interlocutors (and given that we are only

considering simple assertions without local pronouns, this should be possible without a

change in meaning).

Our context. The properties ofC1 that are relevant for interpreting the update in (15-b)

are summarized in Table 3.4.

Based on our definition of a a discourse-initial state, iC1specifies mappings only for

drefs corresponding to the commitment state of S. iC1 is compatible with mappingϕDCS

to any non-empty, well-defined subset of Dw. As a result, iC1 is compatible with the

possible mappings given in Table 3.5.
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Context for interpreting the update: C1 = 〈M, INT, i〉

Relevant properties ofM3: De = {suee, Se, #}
Dw = {w1, w2}Jsleep(sue)(w1)KM3 = 1Jsleep(sue)(w2)KM3 = 0

Set of Interlocutors INT = {S}

i Is a discourse-initial state, as defined above

Table 3.4: An overview of the properties ofC1 relevant for interpreting the update (15-b)

ϕDCS

i1 {w1, w2}

i2 {w1}

i3 {w2}

Table 3.5: Possible values for the initial assignment iC1

The effect of the update

We say that an possible output assignment j after updating Ds(st) in a context C is an

assignment js, s.t. JD(iC)(j)KMC

= 1. We illustrate the effect of an update by investi-

gating the properties of the output.

Let us now consider the effect of the update associated with (15-b), i.e. (22) which

is repeated here, in our context C1.

(22) Update associated with (15-b)

λis.λjs.i[ϕ, υ]j ∧ ϕDCS
(j) ⊆ ϕ(j) ∧ υ(j) = suee ∧

∀w[w ∈ ϕ(j)](sleepe(wt)(υ(j))(w))

As discussed briefly above, the interpretation of S’s utterance of Sue sleeps specifies a
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relation between an input assignment is and an output assignment js, that updates i to j

by introducing two new drefs: a propositional dref ϕ and an individual dref υ. It will

further impose conditions on the interpretation of these discourse referents in relation

to the output assignment j. The possible values of ϕ(j) constrain the set of worlds

ϕDCS
(j), representing the set of worlds compatible with S’s discourse commitments.

Further, υ(j) is equated with the value of the discourse-constant Suee(j), which rigidly

refers to the entity suee across all variable assignments. The relation sleepet(υ(j))(w)

is required to hold at all w ∈ ϕ(j), thereby constraining possible values of ϕ(j) to sets

of possible worlds where the proposition expressed by the sentence is true.

Since the input i has several possible values for ϕDCS
, we might expect the output

j to have several possible values as well. However, there is only one possible discourse

state that is an update of i, s.t. υ and ϕ are introduced, υ(j) = suee, ϕ(j) = {w ∈ Dw |

sleep(sue)(w)}, and ϕDCS
(j) ⊆ ϕ(j), given in Table 3.6.

ϕDCS
ϕ υ

j {w1} {w1} suee

Table 3.6: The mappings in the output

To illustrate the relations between the discourse referents graphically, the relation-

ship between the propositional dref and the epistemic state of the speaker is depicted in

Figure 3.6.

The location of the label S represents the speaker’s epistemic location, which is

withinϕ(j1) in this case. That illustrates that the discourse commitments of the speaker

ϕDCS
(j1) are a subset ofϕ(j1). Additionally, the gray shading indicates the set of worlds
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ϕ

S
w1 w2

ϕDCS
(j) = {w1}

ϕ(j) = {w1}

υ(j) = suee

Figure 3.6: Diagram of the propositional drefs after updating with ‘Sue slept.’

associated with the proposition that the speaker is committed to being true.

The representation in (15), and the introduction of the two drefs, can accurately ac-

count for the anaphoric potential of the utterance in (15). In particular, it will allow

us to account for the fact that both the referent of the DP Sue, as well as the proposi-

tion expressed by the full sentence, may be picked up anaphorically in the subsequent

discourse, illustrated in (25).

(25) [Sueυ slept]ϕ.

a. Sheυ was very tired earlier. (she ≈ Sue)

b. I know thatϕ. (that ≈ that Sue slept)

3.4 Anaphora

In classic DRT (Kamp (1981); Kamp and Reyle (1993)), DRSs represent sentence mean-

ings, but they also provide a representation of the discourse. Sentence representations

are merged into the discourse representation, and semantic operators introduce structural
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relations over DRSs. The accessibility of drefs for subsequent anaphora is constrained

by structural relations in a hierarchical DRS representation of the discourse. I am adopt-

ing a different notion of accessibility, which is based on flat update (Stone (1999); Stone

and Hardt (1999); Brasoveanu (2006)). Following Muskens (1996), the representation

is of the discourse is stored in current discourse state, i.e. a variable assignment, like

in DPL (Groenendijk and Stokhof (1991)). Variable assignments provide a representa-

tion of the discourse state that stores information about semantic relations between the

drefs and does not involve hierarchical structure. As a result, the interpretation of subse-

quent utterances, and anaphora included in them, is not directly influenced by previous

utterances’ syntactic structure but only by semantic relations that they introduce.

This section illustrates how the interpretation of anaphora works in this system, il-

lustrated by means of a few simple examples. Anaphora are formalized as discourse

variables that are interpreted in relation to the discourse state.

3.4.1 Anaphoric Co-reference

Here, I am assuming that an anaphor is co-referential with its antecedent if it intro-

duce a variable with the same name as its antecedent, in other words: by means of a

pre-semantic co-indexation as part of the object language. The anaphoric use of an in-

dex is indicated as a subscript in the NL sentence and as a red highlight in the CDRT

translation:
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λw.sleep(sue)(w) λw.tired(sue)(w) λw.tired(#)(w)

w1 1 1 #
w2 1 0 #
w3 0 1 #
w4 0 0 #

Table 3.7: Some relevant mappings specified by the semantic values of sleepe(wt) and
tirede(wt) inMC2 .

(26) a. Sheυ was tired.

b.
ϕ2

ϕDCS
⋐ ϕ2

Tiredϕ2
{υ}

c. [ϕ2 | ϕDCS
⋐ ϕ2]; [Tiredϕ2

{υ}]

To illustrate how the interpretation of anaphora works, let us consider the following

discourse, where (26) follows the utterance of She slept. The superscript on the DP Sue

indicates that it introduces υ as a dref.

(27) a. Sueυ slept. Sheυ was tired.

The pronoun she anaphorically refers to the previously mentioned Sue. To illustrate

the effect of the updates involved, consider a context C2 = 〈M, {S}, i〉, where MC2 is

s.t. De = {suee, Se, #} and Dw = {w1, w2, w3, w4}. Also assume a semantic value for

sleepe(wt) and tirede(wt), for which I am specifying some relevant mappings in Table

3.7.
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. ϕDCS

i1 {w1, w2, w3, w4}

i2 {w1, w2, w3}

i3 {w1, w2, w4}

i4 {w1, w3, w4}

i5 {w2, w3, w4}

i6 {w1, w2}

i7 {w1, w3}

i8 {w1, w4}

i9 {w2, w3}

i10 {w2, w4}

i11 {w3, w4}

i12 {w1}

i13 {w2}

i14 {w3}

i15 {w4}

Table 3.8: Possible values for the
initial state i in C2

Assume that i is a discourse-initial state. That’s

a way of expressing that inC2, no prevous assertions

have been made, and no drefs have been introduced.

Table 3.8. gives all 15 possible values3 for the input

i.

Now, for our discourse in (27-a), the sentence

containing the anaphor She was tired is interpreted

following an update with Sue slept ([ϕ1 | ϕDCS
⋐

ϕ1]; [υ | υ ≡ Sue]; [Sleepϕ1
{υ}]). This first update

proceeds as discussed in the previous section. For

the update in C2 with input i, the possible output

values j are given in Table 3.9.

Table 3.9: Possible values for the discourse state after updating C2 with
[ϕ1 | ϕDCS

⋐ ϕ1]; [υ | υ ≡ Sue]; [Sleepϕ1
{υ}]

ϕDCs
ϕ1 υ

j1 {w1, w2} {w1, w2} suee
j2 {w1} {w1, w2} suee
j3 {w2} {w1, w2} suee
j4 {w1} {w1} suee
j5 {w2} {w2} suee

.

In this updated context (let’s call itC′
2 = {M4, {S}, j}), the drefs υ andϕ1 can be referred

3ϕDCS
(i) can refer to any non-empty, well-defined subset of Dw (/functions from Dw 7→ Dt). The

number of functions |Dw 7→ Dt| = |Dt|
|Dw|. The number of well-defined functions from Dw 7→ Dt

is |{0, 1}||Dw|. The number of non-empty, well defined subsets (a.k.a. functions that map any member in
the domain to {0, 1}, but not all to 0). is

∑|Dw|

k=1

(
|Dw|
k

)
. In this case:

∑4
k=1

(
4
k

)
= 15.
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to anaphorically, because the discourse state assigns them a referent. An update of C′
2

with (26) in this context has the following effects: (i) It introduces a dref ϕ2 referring

to a set of worlds where υ was tired, (ii) The condition ϕDCS
⋐ ϕ2 further restricts S’s

commitments to be compatible with ϕ2. (iii) It relies on the discourse state to provide a

referent for υ and requires that υ sleeps in all worlds in ϕ1. The update abbreviated by

the DRS (26) is given in (28).

(28) Update associated with (26):

λjs.λks.j[ϕ2]k ∧ ϕDCS
(k) ⊆ ϕ2(k) ∧

∀w[w ∈ ϕ2(k)](tirede(wt)(υ(k))(w))

Because the discourse state in C2′, namely j, is an assignment, which maps υ to suee,

the variable name υ can be used subsequently with the same reference. Anaphora are

modelled by reusing a previously introduced discourse variable. Because k is an suc-

cessor of j, and υ(j) = sue, the same holds for υ(k). The update (28) in C′
2 therefore

holds of any output k that maps the drefs ϕDCS
, ϕ2 and υ in a way, s.t. ϕDCS

(k) is a

subset of ϕ2(k), and υ(k) sleeps in each world in ϕ(k). The possible values for k are

given in Table 3.10.

The update (28) in C′
2 is discourse-acceptable because there exists at least one output

k s.t. J[ϕ2 | ϕDCS
⋐ ϕ2]; [Tiredϕ2

{υ}]KM4 (j)(k) 6= #. In fact, this is the case for all

possible values of k listed in Table 3.10, and any other possible successor l of j (i.e.

any l s.t. l = j, or for any dref name δ: j[δ]i).
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ϕDCs
ϕ1 υ ϕ2

k1 {w1} {w1, w2} suee {w1, w3}

k2 {w1} {w1, w2} suee {w1}

k3 {w1} {w1} suee {w1, w3}

k4 {w1} {w1} suee {w1}

Table 3.10: Possible values for the discourse state after updating C′
2 with

[ϕ2 | ϕDCS
⋐ ϕ2, Tiredϕ2

{υ}]

The update (28) inC′
2 is discourse-true, because there exists at least one output k s.t.

k s.t. J[ϕ2 | ϕDCS
⋐ ϕ2]; [Tiredϕ2

{υ}]KM4 (j)(k) = 1. This is the case for the possible

output values listed above.

3.4.2 Licensing

On the flipside, we can account for why the use of anaphora fails when no suitable

referents have been established. To illustate this, consider an update with (26) in the

discourse-initial context C2 from above.

Specifically, the update with (26) in C2 fails for the interpretation of the condition

Tiredϕ1
{υ}. To localize the update failure, let’s consider the equivalent representation

as a series of conjunctive atomic updates:

(29) [ϕ1]; [ϕDCS
⋐ ϕ1]; [Tiredϕ1

{υ}]

Updating with [ϕ1] inC2 leads to a random explosion of possible output values. Possible

values for an output j include all possible combinations of some value for ϕDCS
already

present in i, and a possible mapping for ϕ1 (at this point, that can be any object of
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ϕDCS
ϕ1

k1 {w1, w2, w3, w4} {w1, w2, w3, w4}

k1 {w1, w2, w3} {w1, w2, w3, w4}

k1 {w1, w2, w3} {w1, w2, w3}

…

Table 3.11: Some possible values for k

type wt). As a result, there are 1215 possible values for j,4 which aren’t listed here. A

subsequent update with [ϕDCS
⋐ ϕ1] restricts possible values for an output state k to

those combinations of mappings s.t. ϕDCS
(k) is a subset of ϕ1(k). This substantially

cuts down our the number of possible outputs k, but at 655, they are still too many to list

here. Table 3.11 gives a few possible values. Possible values for k are those that map

ϕDCS
and ϕ1 to subsets of Dw, s.t. ϕDCS

(k) ⊆ ϕ1.

Crucially, k does not specify a referent for υ, and υ(k) = #, for any value of k. That

is why the attempted update with [Tiredϕ1
{υ}] fails. This DRS abbreviates the following

update:

(30) λis.λjs.i = j ∧ ∀w((w ∈ ϕ1(j) → (sleepe(wt)(υ(j))(w)))

Let’s see what properties an output l needs to have to satisfy this update, given the input

k.

(31) a. Update of k with (30):

[λis.λjs.i = j ∧ ∀w((w ∈ ϕ1(j) → (sleepe(wt)(υ(j))(w)))](k)(l) =

k = l ∧ ∀w[w ∈ ϕ1(l)](sleep(υ(l))(w))
4Possible combinations of 15 possible values for ϕDCS

(i) and |Dw 7→ Dt| = |Dt|
|Dw| = 34 = 81

possible values for ϕ1(j), i.e. 15× 81 = 1215 possible values.
5Number of possible outputs k:

∑|Dw|

n=1

(
|Dw|
n

)
(2n − 1) =

∑4
n=1

(
4
n

)
(2n − 1) = 65
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b. Truth and definedness-conditions:

Jk = l ∧ ∀w[w ∈ ϕ1(l)](sleepe(wt)(υ(l))(w))KMC2 =

•1 iff

–Jk = lKMC2 = 1 and for all w ∈ Dw:

. Jϕ1(l)KMC2 (w) = 0 or

. Jsleep(υ(l))KMC2 (w) = 1

•# iff

–Jk = lKMC2 = # or for some w ∈ Dw:

. Jϕ1(l)KMC2 (w) = # or

. Jsleep(υ(l))KMC2 (w) = #

(31-b) states that all possible values for l are those that were also possible values for k,

and in addition satisfy the condition that for each worldw in the domain of worldsDw,

w is not a member of the propositionϕ(l), or a world, in which it is true that υ(l) sleeps.

For concreteness, consider the above k1. Here, the interpretation function will return #,

because υ(l) = #, and for any world w in Dw, JsleepKMC2 (#)(w) = #.

(32) For k = k1:

Jk1 = l ∧ ∀w[w ∈ ϕ1(l)](sleepe(wt)(υ(l))(w))KM4 = #, because

•For all d ∈ Dw: JsleepKM4(#)(d) = #

We would get the same result for any other possible value of k, because none of them

map υ to anything other than #. As a result, the update (26) is unacceptable in C2
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because for any possible value of l: J[ϕ1]; [ϕDCS
⋐ ϕ1]; [Tiredϕ1

{υ}](i)(l)KMC2
= #.

The framework guarantees that an updateD involving a pronoun with an indexυwill

fail when no discourse referent υ was introduced previously and is stored in a current

discourse state i. Any such an update in i will be ‘undefined’, and any non-υ-successor

j of i (i.e. any state j s.t. j = i, or for any dref name δ : δ 6= υ ∧ i[δ]j) will be s.t.

D(i)(j) = #. The use of an indeterminate third value here captures the intuition that the

use of pronouns without a suitable antecedent leads to unacceptability.

3.5 Assertion and Maximization

The models used above to illustrate the effects of updates are toy models with a quite

restricted domain of worlds. They were designed to yield only one compatible output

for the illustrated updates, in which the dref associated with the asserted proposition

refers to a singleton set. When we consider somewhat richer domains of worlds, things

get more complicated.

In cases where there are several possible output values, and the dref associated with

an asserted proposition may refer to a proposition containing multiple worlds, some of

the possible outputs may have undesirable properties. Specifically, some of them will be

truth-conditionally too restrictive. This subsection illustrates and addresses this issue.

The possible outputs that are truth-conditionally too restrictive come with unwar-

ranted inferences based on the information available in the discourse. This section il-

lustrates this issue and suggests maximization over the discourse commitment sets as
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a possible solution. However, this runs into undesired consequences as well because

this move would disallow any future assertion. The solution will involve a defeasible

mechanism of maximization.

An overview of the issues and suggested solutions is given in Table 3.12, while the

rest of this section illustrates them in some detail.

Cause Problem Fix Problem Solved?
Non-Deterministic Unwarranted inferences Maximization We have a new
Implicit Epistemic Update possible problem now

Maximization over No subsequent Pragmatic defeasible Yes
commitment sets assertions possible maximization

Table 3.12: Overview of the issues and suggested solutions in this section

3.5.1 Unwarranted Inferences and Maximization

Assume a context C3 = 〈M3, {S}, i〉, where i is a discourse-initial state and M3 is s.t.

De = {sue, S, #}, Dw = {w1, w2, w3, w4}, and JsleepKM3 is s.t. it characterizes the

mappings in Table 3.13.

w λw.sleep(sue)(w) λw.sleep(#)(w)

w1 1 #
w2 1 #
w3 0 #
w4 0 #

Table 3.13: Truth-values for λw.sleep(sue)(w), λw.sleep(mary)(w) for the worlds
in Dw

Now, consider an update with an assertion by S of Sue slept. As stated above, the

associated update, repeated here, will have the effect that the discourse commitments of
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the speaker in the output are restricted to a non-empty well-defined set of worlds, s.t.

Sue slept in that world.

(33)

ϕ, υ

ϕDCS
⋐ ϕ

υ ≡ Suese
Sleepϕ{υ}

The problem that we are facing here is that this update is compatible with an output j that

maps ϕDCS
any non-empty well-defined set of worlds, s.t. Sue slept in that world. That

includes the maximal set of all worlds where that is the case, but also any non-empty

well-defined subset. The possible mappings for the drefs in j are given in Table 3.14,

for all possible values of j.

ϕDCS
ϕ υ

j1 {w1, w2} {w1, w2} sue

j2 {w1} {w1, w2} sue

j3 {w2} {w1, w2} sue

j4 {w1} {w1} sue

j5 {w2} {w2} sue

Table 3.14: Possible output values for j after updating C3 with (15-b)

The table shows that there is a possible output j1, s.t. ϕDCS
(j) = {w1, w2}, the set

including all worlds where Sue slept. However, there are also possible outputs j2 and j3,

whereϕDCS
(j) specifies that Sue slept, but in addition Mary slept, or Mary didn’t sleep,

respectively. While it is a welcome result that S is committed that Sue slept, for any

output j, it is undesirable that we also get possible outputs that accidentally commit S to

a proposition that wasn’t expressed in the utterance. The result that we do want is that
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S’s commitment set is the maximal set of worlds that is compatible with the update (and

any previous commitments). We need some additional assumptions to achieve this.

We might ensure that ϕDCS
is the maximal set of worlds compatible with the update

(and any previous commitments) semantically or pragmatically: The semantic route

might involve including a maximization operator into the representation of an assertive

update. This would mean that the only possible mapping for ϕDCS
is the maximal set of

worlds compatible with the previous commitments and the update. The pragmatic route

might involve introducing an assumption that assertion is epistemically conservative,

and that among all possible interpretations, the intended one will be one that involves

as little new information as possible.

Let’s consider the first option, the introduction of a maximization operator, which

might be formalized as in (34), modeled after the selective maximization operator in

Brasoveanu (2006).

(34) maxϕ(D) :=

λi.λj.D(i)(j)∧ ∀k[D(i)(k)](¬(ϕ(j) ⊂ ϕ(k)))

(34) takes a propositional dref ϕ and an update D and makes sure that (1.) the input i

is updated with D to yield the output j, and (2.) that for any other possible update of i

withD yielding some other possible output k, no ϕ(k) is strictly larger than ϕ(j). This

means the max-operator takes an update (and a dref to maximize over) and returns a

conditional update. Placing conditions on the update is different from DRS-conditions,
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which place conditions of the output of an update rather than an update itself. The

operator is externally dynamic since the variable updates and conditions specified inD

still apply globally. The condition placed on the update states that the output is such that

no other possible output maps ϕ to a strictly larger set.

Now, we might add this operator to our representation of (15-b) to state that we only

want the output that applies this update and maps ϕDCS
to the largest possible set.

(35) maxϕDCS


ϕ, υ

ϕDCS
⋐ ϕ

υ ≡ Suese
Sleepϕ{υ}



The update with (35) only has one possible output, i.e. the output value j1, where

ϕDCS
(j1) = {w1, w2}. Any output mappingϕDCS

to a subset of this set will not survive.

3.5.2 No Subsequent Assertions

Although using maximization in this way allows us to eliminate the implicitly possible

discourse values for ϕDCS
that led to the problem of having undesired unreasonably

strong inferences. However, the complete absence of these possibilities also causes a

problem. As a result of maximization over the commitment set ϕDCS
, its value will be

fixed to this one value for the entire discourse. This is an undesirable result since we

will not be able to further narrow down the associated set with any subsequent utterance.

Assume that following the above utterance of Sue slept, S also wants to assert that Mary
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slept.

Considering the update without maximization (15-b) with the possible output values

in Table 3.14, we can see that this is possible: The set where it is true that Sue slept and

that Mary slept {w1} is still a possible value for the set of S ′s discourse commitments.

Therefore, a subsequent update can further constrain the dref ϕDCS
to refer only to a

set of this kind. If we rule out all non-maximal values entirely, a future update with

Mary slept (or any future update further narrowing down S’s commitments) would fail

because the new conditions would conflict with the previously enforced maximality-

requirement. The semantic route, therefore, seems to be the wrong approach here. We

want the semantic representation to allow for possible future interpretations where the

set of the speaker’s commitments is smaller than the maximal set satisfying a current

one. In fact, the presence of multiple possible values for ϕDCS
, which are exactly the

largest possible set compatible with S’s commitments, and all its subsets, is what allows

us to model the kind of epistemic update assumed to go along with assertion. That is

because future utterances will allow for ϕDCS
to be constrained to one of these subsets.

Therefore, we do want to stick to a semantic representation that allows us to keep all

the possible output values associated with an update like (15-b), and add a mechanism

by which we might conversationally privilege one possible output over the others in a

manner that is defeasible.

The pragmatic route seems intuitively reasonable from a Gricean perspective, and at

first glance, it seems like a Gricean account could be pretty straightforward. The Maxim
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of Quantity (Grice (1975)) states that a speaker will make their utterance as informative

as possible, given the information that is available to them. Therefore, if the information

about whether or not Mary slept is not expressed explicitly, the interlocutors will assume

that S has made no commitment about whether Mary slept. Accordingly, it looks like

we might derive this inference as a quantity-implicature.

A way to treat implicatures in this system might be as defeasible conditions on the

output state, which privilege those of the possible output states that satisfy them.

(36) Epistemically conservative update:

For an utterance by a Speaker S in context C, the update D:

a. Yields possible output values j (Assertion):

j ∈ λjs.JC(iC)(j)KMC

b. And, by implicature, privileges one of the possible output states:

∀ks.[JC(iC)(k)KMC

](¬(ϕDCS
(j) ⊂ ϕDCS

(k)))

(37) Accordingly, an assertion of Sue slept with the semantic representation (15-b) by

a Speaker S in context C:

a. Yields possible output values j (Assertion):

j ∈

ϕ, υ

ϕDCS
⋐ ϕ

υ ≡ Suese
Sleepϕ{υ}

(iC)
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b. And, by implicature, privileges one of the possible output states:

ji is conversationally privileged iff:

∀k.


ϕ, υ

ϕDCS
⋐ ϕ

υ ≡ Suese
Sleepϕ{υ}

(iC)(k)

 (¬ϕDCS
(j1) ⊂ ϕDCS

(k))

(36-b) states that ji is a privileged output state, iff for any other output k obtained by

updating with D in C, ϕDCS
(k) is not a subset of ϕDCS

(ji). In other words, no other

possible output maps ϕDCS
to a larger set.

The max-implicature in (36-b) has a similar effect to the semantic max-operator

defined above: Following an assertive update, it compares the output with other possible

outputs of the same update and checks whether any of them assign a strictly larger set

to ϕDCS
. The main difference here is that it does not prohibit outputs where that is the

case. Since this implicature is defeasible, it does not semantically constrain the possible

output values for the update. Instead, it privileges one output state as the preferred

one for the purposes of the conversation. This is illustrated in Table 3.15, where the

privileged state is indicated with a star symbol, and non-privileged states are in gray

text.

A mechanism like this has some desirable features: It allows the implicature to be

defeated. The non-privileged outputs are still available; they are just conversationally

dispreferred. Further, relying on Gricean reasoning allows for an explanation based on

a theory rooted in basic intuitions about conversation.
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ϕDCS
ϕ υ

⋆j1 {w1, w2} {w1, w2} sue

j2 {w1} {w1, w2} sue

j3 {w2} {w1, w2} sue

j4 {w1} {w1} sue

j5 {w2} {w2} sue

Table 3.15: Possible output values for j after updating C4 with (15-b)

There are some challenges to this Gricean kind of approach, like the question of

how the kind of analysis roughly sketched here might interact with other implicatures.6

The goal of presenting some formalization here is to show that a concrete formaliza-

tion is possible, rather than giving a complete account of implicatures or quantity-based

reasoning or providing an argument for one or another analysis. We might imagine
6One thing that I might point out is this: If there are other implicatures (formalized as defeasible

conditions on the output state), the maximality-inference would need to take scope over them. Let’s say an
utterance of It’s warm today in context C implicates that it’s not hot today. SayDC

w = {w1, w2, w3, w4}

(It is cold in w1, neither cold nor warm in w2, warm in w3, w4, and hot in w4.) Without the max-
implicature taking scope over the first one, we get:

(i) a. Assertion:

j ∈
ϕ

ϕDCS
⋐ ϕ

warmϕ

(iC)

b. Implicature (not hot today)
privileges some ji iff:

jiin ∼
ϕ′

hotϕ′

c. Implicature (Max)
privileges some ji iff:

∀k.


ϕ

ϕDCS
⋐ ϕ

warmϕ

(iC)(k)

 (¬ϕDCS
(j1) ⊂ ϕDCS

(k))

This results in conflicting privileged output states:
ϕDCS

⋆j1 {w3, w4} Privileged due to (i)c
⋆j2 {w3} Privileged due to (i)b
j3 {w4}

Only if the statement in (c) takes scope over the implicature in (b), this can yield good results:
(ii) c. Implicature (Max)
privileges some ji iff:

∀k.


ϕ

ϕDCS
⋐ ϕ

warmϕ

; ∼
ϕ′

hotϕ′

(iC)(k)

 (¬ϕDCS
(j1) ⊂ ϕDCS

(k))

ϕDCS

j1 {w3, w4}

⋆j2 {w3} Privileged due to (i)b+(ii)c
j3 {w4}

This footnote is meant to show how the max-implicature might interact with other implicatures. If it
cannot take scope over other implicatures, it will always privilege the largest set of worlds that satisfies
the explicit content of the update. This cannot explain why the implicature It is not hot today can be
derived.
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an alternative analysis that does not rely on formalizations of implicature but instead

conversationally privileges those possible values for commitment states that contain the

least amount of information compared to other possible values. The amount of infor-

mation contained in a set of worlds might be quantified in terms of Shannon’s (1948)

information-theoretic notion of information-content (or information entropy) calculated

in relation to the domain of all possible worlds.

Exploring the consequences of theories of the pragmatic reasoning involved in (de-

feasibly) maximizing the set of worlds representing an interlocutor’s commitments or

a comparison of these theories falls out of the scope of the work presented here. The

points from this discussion that will be relevant are (i) that this kind of maximization-

inference is necessary to get the desired results regarding the representations of assertive

updates, and (ii) that the inference is defeasible and should be dealt with on the level of

pragmatic reasoning, rather than semantic representation.

Having discussed this, I will leave the maximization-inference associated with asser-

tion implicit in the following and assume that some pragmatic mechanism privileges the

possible output that maps any commitment set to a maximal set that otherwise satisfies

the conditions placed on it in the discourse.

3.6 Compositionality

The compositional semantics, i.e., the mapping between the form of the utterance and its

meaning, characterizes the possible CCPs associated with the utterance of a sentence
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with a given syntactic representation (based on Muskens (1996); Brasoveanu (2006,

2010a)).

Following Brasoveanu’s (2006, 2010a) conception of Muskens’s (1996) CDRT, sub-

clausal semantic composition in a Montegovian/Fregean sense follows from the underly-

ing type logic. However, there are different possible assumptions about how exactly the

compositional semantics could be explicated. For instance, different assumptions could

be made for the mode of composition and scope-taking mechanisms of quantifiers, or

modes of composition more generally. The semantic system presented in the previous

sections could be associated with a compositional system somewhat independently of

the particular choices.

In this section, I will make explicit one way of providing a compositional system,

in order to provide concrete semantic translations for natural language expressions, and

localize of the semantic contribution of particular NL expressions.

A Montegovian compositional system makes use of semantic types for individuals

and sentences, which we might abbreviate using the ‘meta-types’ e and t (following

Brasoveanu (2006)). An intensional system in addition makes reference to intensional

content, i.e. specifications of possible worlds, which we might abbreviate as w. In an

intensional static logic, e corresponds to type e, w corresponds to type w, and t to type

t. The English verb sleeps can be analyzed as an intensional property of individuals

(type e(wt)). Accordingly the NL expression sleeps might receive a translation into a

static intensional meta-language as in (38):
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(38) Static intensional translation of unary predicates:

sleeps⇝ λxe.λww.sleepe(wt)(x)(w).

The dynamic system presented here differs from this static intensional compositional

system in two ways: First, in (38) the compositional type w, the intensional context of

evaluation, is treated as a singleton world of evaluation, which may differ from the global

world of evaluation. Instead, we will use sets of worlds to provide an intensional context

of evaluation. This treatment is in line with semantic theories that treat local intensional

contexts as sets of worlds that can differ from the global context of evaluation (following

Heim (1992)). This is based on a conception of the global context of evaluation as the

context set, i.e., an epistemic representation associated with the speech participants. The

original proposal of this kind of context set comes from Stalnaker (1978), who assumed

that it was a representation of the interlocutors’ common ground, i.e., their publically

shared beliefs. Here, it is taken to represent each speaker’s public communicative com-

mitments in the sense of Gunlogson (2004).

The result of this adjustment is that the compositional meta-type w stands in for

sets of worlds of type wt. Whereas a relation in an intensional system with singleton

worlds of evaluation (38) will be true iff the relation holds at the world of evaluation,

now a relation needs to hold at each world in the intensional context set. The updated

translation of a unary predicate is given in (39).

(39) Static version with intensional context sets:

sleeps⇝ λxe.λWwt.∀w[w ∈W](sleepe(wt)(x)(w)).
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The intensions in our dynamic system are based on sets of worlds, analogously to (39),

but the types are lifted to dynamic types. The compositional meta-type t will correspond

to dynamic utterance meanings, i.e. type s(st), e will correspond to individual drefs of

type se, and w to propositional drefs of type s(wt). NL expressions corresponding to

unary predicates may now receive translations as in (40).

(40) Dynamic version with intensional context sets:

sleeps⇝ λυse.λϕs(wt).λis.λjs.i = j∧ ∀ww[w ∈ ϕ(j)](sleepe(wt)(υ(j))(w)).

Using the dynamic abbreviations defined in this chapter, we can abbreviate (40) as (41),

for increased readability:

(41) Dynamic intensional translation of unary predicates:

sleeps⇝ λυe.λϕw.[Sleepϕ{υ}]

I will use the notion of sentence radical to refer to the semantic representation of the

smallest syntactic constituent in a clause that includes all lexical material, i.e., the verb

and its arguments. Formally, that is the smallest constituent in a clause which is trans-

lated to a dynamic proposition of type wt.

The verb sleep is formalized as a dynamic intensional property of entities (type

e(wt)). It takes an individual dref υ, and a propositional dref ϕ as arguments and pred-

icates that the static relation sleepet holds of the individual referred to by υ in all the

worlds in the set referred to by ϕ.

The translation of a DP (in this version of a system the only DPs are proper names)
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compositionally functions as a dynamic quantifier over individuals (e(wt),(wt)).

(42) Suee(wt),(wt) ⇝

λPe(wt).λϕw.[υe | υ ≡ Suee];P(υ)(ϕ)

(where Suee := λis.suee)

A DP is translated as a function taking a dynamic intensional property Pe(wt) and a dref

for a set of worldsϕw as arguments. A proper name in particular introduces an individual

dref, which is equal to the discourse constant associated with the name. In addition, it

introduces the condition that that the property P holds of υ in the ϕ-worlds.

The lexical translations for intransitive verbs and DPs, and the assumption of a bi-

nary branching syntactic structure allow for deriving the meaning associated with the

sentence radical in Sue slept, as in (43).

(43) Compositional derivation of the dynamic proposition expressed in (15)

λϕw.[υe | υ ≡ Suee]; [Sleepϕ{υ}]

Sue

λPe(wt).λϕw.[υe | υ ≡ Suee];P(υ)(ϕ)

sleep

λυe.λϕw.[Sleepϕ{υ}]

The translation of the sentence radical, i.e., the propositional content of the clause ex-

pressed by the smallest constituent containing all the lexical content, is a dynamic propo-

sition of type wt. This dynamic proposition can combine with sentential mood to derive

a dynamic formula of type s(st).
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Compositionally, declarative sentential mood is of type (wt),t, and therefore maps

a dynamic proposition to a dynamic formula. This is needed to derive the type of an

update from a dynamic proposition by saturating the intensional argument.

(44) Declarative mood:

DECS := λPwt.[ϕ1w | ϕDCS
⋐ ϕ1];P(ϕ1)

The declarative mood operator is indexical to the speaker S and takes a dynamic propo-

sition Pw,t as its argument to return an update. It introduces a propositional dref ϕw,

and the condition that ϕ is entailed by S’s commitments. Further, it states that this dref

ϕ refers to a proposition satisfying the conditions specified in the update P(ϕ).

Combining the dynamic proposition from (43) with declarative mood, we yield our

familiar representation, the dynamic formula (/DRS) in (45).

(45) a. DECS (λϕw.[υ | υ ≡ Suee]; [Sleepϕ{υ}]) =

[ϕ1 | ϕDCS
⋐ ϕ1]; [υ | υ ≡ Suee]; [Sleepϕ1

{υ}]

b.

ϕ1, υ

ϕDCS
⋐ ϕ1

υ ≡ Suee

Sleepϕ1
{υ}

While this should give the reader an impression of what my assumptions about the

compositional system are, a complete list of the compositional translations for NL ex-

pressions assumed in this chapter is given in Appendix A.
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3.7 Conclusion

Let’s take stock of what we have accomplished so far. This chapter has introduced

a dynamic semantics for the interpretation of natural language utterances suitable for

analyzing the truth conditions and anaphoric potential of simple natural language utter-

ances. Section 3.2 introduced the dynamic semantic framework of intensional CDRT.

Section 3.3 introduced the linking assumptions needed to apply this framework as an

analysis of the truth-conditions and anaphoric potential of natural language utterances.

Section 3.4 illustrated the treatment of anaphora in a system like this. Section 3.5 intro-

duces maximization over propositional drefs, which operates defeasibly on a pragmatic

level for the drefs that are associated with interlocutors’ commitment states. Section 3.6

briefly sketched how the assumed semantic representations can be derived composition-

ally. All formal definitions, dynamic abbreviations, and assumed lexical representations

can be found in Appendix A.

We are now in a position to address propositional anaphora. The system presented in

this chapter already includes a propositional dref for the main assertion and a way of re-

lating it to the speaker’s commitments: A declarative assertion comes with the condition

that the asserted proposition is a subset of the speaker’s commitments. The following

chapter will give a semantics for propositional operators and discourse referents intro-

duced in embedded contexts along similar lines. Propositional operators introduce a dref

for their prejacent and specify its relation to the superordinate context. That enables an

analysis of propositional drefs that captures their relation to the speaker’s commitment
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set and thereby provides a basis for stating the constraints on anaphoric accessibility in

terms of veridicality.
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Chapter 4

Propositional Operators and

Propositional Drefs

4.1 Introduction

All analyses in this work are based on the framework introduced in the previous chapter.

To account for propositional anaphora, we need to add a semantics for propositional

operators, a mechanism of introducing propositional anaphora, and a way of capturing

their veridicality in relation to the speaker. We will add these components in this chapter,

proceeding in the following way:

Section 4.2 outlines two proposals in the literature about the natural language expres-

sions introducing propositional discourse referents. I discuss some reasons for adopting

Snider’s (2017) account, which assumes that propositional operators introduce discourse
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referents referring to the propositions in their scope.

Section 4.3 discusses the semantics of propositional operators assumed here. They

introduce a local intensional context and lexically specify a relation between this local

context and the embedding context, as in Heim (1992). This relation will be formalized

as a relation between propositional drefs. This provides the main ingredients for the

proposed treatment of propositional anaphora and an explanation of the constraints on

their availability in terms of veridicality. This section also discusses a maximization

operator assumed for propositional operators and briefly discusses some possible as-

sumptions about the compositional derivation of semantic representations of utterances

with propositional operators.

Section 4.4 discusses some additional issues in the treatment of propositional drefs:

It discusses why the system in its current form cannot handle quantification over in-

dividuals in the scope of propositional operators. The limitation is due to a problem

that arises from the interaction of propositional and individual drefs. The problem will

be illustrated for unspecific indefinites in the scope of negation. This problem will be

addressed in Chapter 7, which extends the analysis to individual anaphora.

Section 4.5 concludes this chapter by summarizing its main points.

Since the version presented in this chapter cannot handle quantification over individu-

als, all examples here involve predication over individual expressions whose referent is
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constant, like proper names. That allows us to focus on what the current system can do:

It includes a representation of propositional drefs and relations between them, based on

which we may understand the (im-)possibilities for propositional anaphora in terms of

veridicality.

4.2 Introducing Propositional Drefs

While it is well established in dynamic semantics that individual drefs are introduced by

DPs, there has been some discussion about how propositional drefs are introduced. I am

reviewing two proposals here from Krifka (2013) and Snider (2017) and some arguments

for the latter account, which is the one I will be adopting here. It holds that propositional

drefs are introduced by propositional operators for the content of their prejacent.

4.2.1 Krifka (2013): Anaphora to Propositions in the Scope of Nega-

tion

Discussing propositional drefs introduced under negation, Krifka (2013) assumes that

(syntactically) negation selects for a TP and projects a NegP, where both TP and NegP

introduce a propositional dref into the discourse. This is illustrated in (1)1:
1This is a simplified representation of the structure assumed by Krifka. He also assumes that drefs are

introduced by the vP, associated with an event representation, and by a speech-act-level phrase, associated
with a representation of the speech act. For our present purposes, only the propositional drefs associated
with the negated proposition and the proposition in the scope of negation are relevant.
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(1) Anaphoric potential of negative sentences, based on Krifka (2013)

[NegPEde didn’t [TP tEde tdid steal the cookie ]

↪→ ϕ1 ↪→ ϕ2

Here, the dref ϕ1 is associated with the proposition Ede didn’t steal the cookie and the

dref ϕ2 with the proposition Ede stole the cookie. A subsequent propositional anaphor

could be interpreted as picking up either of these drefs.

Krifka draws attention to the fact that negated propositions introduce propositional

drefs into the discourse and makes use of it to analyze the semantics of polarity par-

ticles as propositional anaphora. As mentioned above, I am adopting the assumption

that a negative sentence introduces a propositional dref for the negated content. Krifka

suggests that the dref is introduced by the TP expressing the proposition. Following the

discussion in Snider (2017), I will dub this assumption TP-hypothesis.

(2) TP-hypothesis:

Propositional drefs are introduced by constituents that are associated with propo-

sitional interpretations, such as TPs or larger constituents.

The presented account builds on the kind of semantic representations assumed for nega-

tive utterances by Krifka (2013), along the lines of (1), as well as his analysis of polarity

particles as propositional anaphora. However, I am departing from the assumption in

(2) about how the representations relate to the form of these utterances. Instead, I fol-

low Snider (2017) in assuming that propositional drefs are introduced by propositional
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operators (as opposed to clauses). A summary of Snider’s arguments is provided in the

following subsection.

4.2.2 Snider (2017): Anaphora to Propositions in the Scope of Propo-

sitional Operators

In his work on propositional anaphora, Snider (2017) investigates the introduction of

drefs corresponding to embedded propositions more generally. He concludes that the

question when subsentential constituents introduce propositional drefs cannot be ad-

dressed by a generalization about the syntactic category of these constituents but rather

by a semantic generalization about the operators embedding them.

Snider discusses Krifka’s TP-hypothesis, stating that any TP or larger constituent

introduces a propositional dref and argues that it could not capture when an embedded

proposition is available for subsequent anaphoric reference. Instead, he suggests that a

propositional dref is introduced by an utterance precisely when the utterance involves a

propositional operator (along with its argument). The result is a generalization in terms

of semantic type rather than syntactic category. He suggests that propositional operators

introduce propositional drefs for their prejacents.

The arguments against the syntactic TP-hypothesis are based on (i) cases where con-

stituents smaller than a TP introduce propositional drefs and (ii) cases where constituents

of size TP or larger do not. I will summarize some of these arguments here. Some cases

that Snider brings up of propositional drefs introduced by constituents that are smaller
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than TP involve epistemic small clauses (c.f. Snider (2017), see also Wilder (1992)), as

well as epistemic DP or VP adverbials:

(3) Epistemic small clause construction:

Context: Francine and Rosa were wed in an airport casino, officiated by an Elvis

impersonator. [Snider (2017): 152]

The clerk considered Francine and Rosa married, but I don’t think that’s true.

a. #that the clerk considered Francine and Rosa married

b. 3that Francine and Rosa are married

(3) shows that the propositional anaphor that can be interpreted as that Francine and

Rosa are married, the proposition expressed by the small clause Francine and Rosa

married. Snider chose but I don’t think that’s true as a follow-up to the first clause to

rule out reference of the propositional pronoun to the complete first conjunct. This effect

relies on Moore’s paradox (Moore (1942)), which states that an assertion of the form ‘p,

but I don’t think that p’ is unacceptable. As a result, that in (3) cannot refer to that the

clerk considered Francine and Rosa married. This highlights the interpretation under

consideration, where that refers to the proposition that Francine and Rosa are married,

associated with the sub-sentential small clause embedded by consider.

Other sub-sentential constituents that can be antecedents for propositional anaphora

when in the scope of a propositional operator include DPs and VPs:
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(4) Epistemic DP adverbials: [after Snider (2017): (162)]

Dustin moved a seemingly heavy box, but I didn’t believe that.

a. #that Dustin moved a box

b. #that the box was seemingly heavy

c. 3that the box was heavy

(5) Epistemic VP adverbials: [Snider (2017): (168)]

Steve allegedly fled, but I don’t believe that.

a. #that Steve allegedly fled

b. 3That Steve fled

(4) shows that the epistemic adverbial seemingly makes available a propositional dref

for the phrase it modifies, and (5) illustrates the same for the adverb allegedly.

Altogether, the examples in (3)–(5) illustrate that antecedent sentences including

the embedders consider, seemingly, and allegedly make available propositional drefs

associated with the constituents in their scope. This shows that the TP-hypothesis is

too restrictive since it predicts that propositional anaphora to sub-sentential antecedents

should not be possible here.

Snider argues that instead, the propositional anaphora are licensed here due to the

embedders taking a propositional argument. That is supported by the contrast with the

small clauses, DP and VP adverbials in (6)–(8). These examples are structurally parallel

to (3)–(5), but involve embedders that do not take a propositional argument:
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(6) Resultative small clause construction: [Snider (2017): 153]

Context: Francine and Rosa were wed in a Baptist church.)

The pastor pronounced Francine and Rosa married, # but I don’t think that’s true.

(7) Joyce’s recently single nephew went on a date, and she told Hopper that.

. [Snider (2017): 156]

a. 3that Joyce’s nephew went on a date

b. #that Joyce’s nephew is recently single

c. #Joyce’s nephew is single

(8) Steve immediately fled, but Nancy doesn’t believe that. [Snider (2017): 166]

a. 3that Steve immediately fled

b. #That Steve fled

In (6)–(8), the propositional anaphor can only refer to the proposition introduced by the

full antecedent clause, and not to a proposition corresponding to any smaller constituent.

The contrast between (6)–(8) and (3)–(5) can be associated with the semantics of the

embedding predicate: while consider, seemingly, and allegedly select for a propositional

argument, pronounce, recently, and immediately do not.

The other part of Snider’s argument against the TP-hypothesis involves TP-size (or

larger) constituents, which do not introduce propositional drefs. Among these are em-

bedded non-finite TPs in subject-raising constructions.
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(9) Subject control with try: [Snider (2017): 246]

Nancy tried to be at the party, but that wasn’t true.

a. #that Nancy tried to be at the party

b. #that Nancy was at the party.

(9) involves an example of a TP that does not license subsequent propositional anaphora.

The TP-hypothesis is too broad to predict the unavailability of propositional anaphora

here. Snider’s generalization about propositional operators, on the other hand, can pre-

dict this: Since try does not select for a propositional argument, no propositional dref

is introduced here. This is supported by the contrast with (10), a structurally parallel

example of a subject control clause embedded under the verb claim, which does take a

propositional argument:

(10) Subject control with claim: [Snider (2017): 245]

Nancy claims to be at the party, but that isn’t true.

a. #that Nancy claims to be at the party

b. 3that Nancy is at the party.

In conclusion, Snider provides compelling arguments for the assumption that the in-

troduction of propositional drefs is part of the meaning contribution of propositional

operators: Semantic operators that select for propositional arguments introduce a dref

for the proposition in their scope. For a detailed discussion of further examples and

arguments, see Chapter 3 of Snider (2017).
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4.2.3 Stone and Hardt (1999): Externally Dynamic Negation

Based on the kinds of considerations discussed in the previous subsection, Snider adopts

a semantics for negation along the lines of Stone and Hardt (1999), and we will do the

same. According to Stone and Hardt, negation introduces a dref for a counterfactual sce-

nario and a relation between this dref and the scenario corresponding to the embedding

contexts (see also Stone (1999)). This formalization of negation is externally dynamic

because it makes available a propositional dref for the content in its scope.

Drefs for scenarios are of type (sw), (wt). They map to a set of worlds, given a

variable assignment, and in relation to a set of possible worlds. This provides a way to

identify a set of worlds based on a possible world. As such, we can think of scenario drefs

as propositional drefs that are relativized to possible worlds or as drefs storing modal ac-

cessibility relations (see Brasoveanu’s (2006) discussion of accounts along these lines).

This allows for scenario drefs to store dependencies between possible worlds.

For the purposes discussed here, we will go with a slightly simpler representation

and assume that negation (and other propositional operators) introduce propositional

drefs of type s(wt) (like it is also assumed in Brasoveanu (2006); Snider (2017)). We

already have a way of storing information about the relations over drefs in the discourse:

Through imposing conditions on the discourse state.

That will be sufficient for the purpose of capturing the relationship between propo-

sitional drefs and the speaker’s epistemic state and characterizing the possibilities for

propositional anaphora. The rest of this chapter illustrates this mechanism, while the fol-
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lowing chapter illustrates its application to analyze the patterns of propositional anaphora.

A more detailed discussion of drefs relativized to possible worlds will be provided in

Chapter 7, in which we will be using Stone-style drefs for individuals, which are rela-

tivized to possible worlds.

4.3 Semantics of Propositional Operators

Following Stone (1999); Stone and Hardt (1999); Snider (2017), I assume that proposi-

tional operators introduce a dref for their propositional argument(s), while the propo-

sitional dref associated with the full clause is introduced by sentential mood. Propo-

sitional operators introduce intensional arguments of evaluation that may be distinct

from the global intensional argument of evaluation. In dynamic semantics this has of-

ten been treated as a set of worlds that is distinct from the matrix context set (following

Heim (1992)).

These contributions are intricately connected: The propositional dref introduced,

storing a set of worlds, provides the context of evaluation for the material of the preja-

cent. This allows for a local intensional context that is distinct from the global context,

and also guarantees that the dref refers to the set of worlds specified by the prejacent.

The truth-functional relation associated with the operator is formalized as a relation

between propositional drefs: The embedded one and a superordinate one.

In summary, propositional operators are assumed to have the following contribu-

tions: They (i) introduce propositional drefs for their arguments, (ii) introduce a relation
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between the introduced drefs and the dref corresponding to the superordinate context,

and (iii) provide the newly introduced drefs as a local context of evaluation for their

prejacent(s).

Propositional operators differ in how many propositional arguments they take, and what

relation they specify between embedded propositions and the matrix context of evalua-

tion.

In the following, the semantics of negation, disjunction, and conjunction is dis-

cussed. I will discuss the anaphoric potential of sentences including these operators, to

illustrate that we in fact want them to introduce propositional drefs for their arguments,

the assumed semantic representations, and the effects of the updates associated with

them, and the veridicality of the material in their scope, in particular in relation to our

extended notion of veridicality for discourse referents. We do this here for these oper-

ators to illustrate the overall mechanism, and how updates with veridical, non-veridical

and anti-veridical operators works. The effect of updating with utterances containing

each of these operators will be important for the analyses in Chapters 5&7.

4.3.1 Negation

The introduced version of intensional CDRT with propositional drefs will allow us to

give a formal semantic analysis of the interaction between negation and propositional

anaphora. A significant consideration throughout the investigations of these interactions

is the anaphoric potential of utterances of sentences including negation, and the effect
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that negation has on subsequent anaphoric possibilities.

Anaphoric Potential and Truth-Conditions

Like with a positive sentence ‘Sue slept’, an utterance of the negative counterpart Sue

didn’t sleep allows for subsequent anaphoric pronominal reference to the proposition

expressed by the whole sentence (11-a), and to the prejacent of negation (11-b)

(11) [Sue didn’t[Sue sleep]ϕ2]ϕ1 .

a. I know thatϕ1
. (that ≈ that Sue slept)

b. Even though she told me thatϕ2
. (that ≈ that Sue slept)

The anaphoric possibilities for negative utterances are captured by the assumption that

sentences with negation introduce two propositional drefs: One corresponding to the

whole negated sentence, and another corresponding to the proposition that is in the

scope of negation (following Stone and Hardt (1999); Krifka (2013) and Snider (2017)).

What is central to the interpretation of negation and anaphora to drefs introduced in

the scope of negation is the semantic relation between the two propositional drefs. Since

one is the negation of the other, the propositions that these drefs refer to are complements

of each other. The truth-functional meaning of negation will be captured as a relation

between these two discourse referents. In particular, negation introduces the condition

that they are complements.
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Semantic Representation

An utterance of the sentence Sue didn’t sleep by a speaker S (12-a), receives the discourse

representation in (12-b):

(12) a. S: Sue didn’t sleep.

b.

ϕ1, ϕ2, υ

ϕDCS
⋐ ϕ1

ϕ1 ≡ ϕ2
υ ≡ Suee

Sleepϕ2
{υ}

c. [ϕ1 | ϕDCS
⋐ ϕ1]; [ϕ2 | ϕ1 ≡ ϕ2]; [υ | υ ≡ Suee]; [Sleepϕ2

{υ}]

Three things are different here in comparison to the DRS associated with an affirmative

sentence in the previous subsection: An additional propositional dref ϕ2 is introduced,

the condition Sleepϕ2
{υ} is interpreted wrt this new drefϕ2, and the conditionϕ1 ≡ ϕ2

is added.

This representation will be interpreted s.t. three new drefs are introduced: two

propositional drefs ϕ1, and ϕ2, and an individual dref υ. Also, four conditions are

imposed on the output discourse state: The condition υ ≡ Suee makes sure that υ

refers to Sue. The condition Sleepϕ2
{υ} ensures that Sue slept in all the ϕ2-worlds so

that the propositional dref ϕ2 corresponds to the proposition in the scope of negation.

The condition ϕ1 ≡ ϕ2 states that the sets of worlds stored in the drefs ϕ1 and ϕ2 are

complements of each other, with the result that ϕ1 refers to the set of worlds in which
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it is false that Sue slept.2 That introduces the semantics of negation as a relation be-

tween propositional drefs and ensures that the dref ϕ1 corresponds to the proposition

expressed by the utterance content. The condition ϕDCS
⋐ ϕ1 ensures that ϕ1 is true in

all the worlds where the S’s discourse commitments are true.

The conditionϕ1 ≡ ϕ2 makes use of dynamic complementation, a dynamic operator

over drefs introducing set complementation of their referent.

(13) a. Dynamic complementation:

ϕ := λis.ϕ(i)

Accordingly, the condition guarantees that the set of worlds in which the prejacent holds

and the set of worlds corresponding to the embedding context are disjoint and exhaust

the domain of possible worlds, introducing the semantics of contrary negation.

In line with the assumptions laid out in this chapter, the presence of negation con-

tributes a new propositional dref (ϕ2), and a condition that specifies its relation to the

proposition of the embedding context (ϕ1 ≡ ϕ2). The newly introduced dref ϕ2 pro-

vides a local intensional context for the interpretation of the prejacent. That is, is pro-

vides the intensional argument in the condition Sleepϕ2
{υ}. This also has the effect of

constraining ϕ2 to worlds where the condition holds. This guarantees that it stores the

propositional content of the prejacent.
2To be precise, maximization over the set of worlds that ϕ2 refers to is needed to get the right truth

conditions. At this point, there is no mechanism to guarantee this yet, but this will be discussed and added
later in this chapter.
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The Effect of the Update

To illustrate how the update in (12-b) is interpreted in context, we assume a context

C1 = 〈M1, {S}, i〉, whereM1 is s.t. De = {sue, S, #}, Dw = {w1, w2},

Jsleep(sue)(w1)KM1 = 1 and Jsleep(sue)(w2)KM1 = 0. iC1 is a discourse-initial

state.

The semantic representation in (12-b) abbreviates the dynamic update in (14).

(14) Update associated with (12-b):

λis.λjs.i[ϕ1, ϕ2, υ]j ∧ ϕDCS
(j) ⊆ ϕ1(j) ∧ ϕ1(j) = ϕ2(j) ∧ υ(j) = suee

∧ ∀w[w ∈ ϕ2(j)](sleepe(wt)(υ(j))(w))

The interpretation of S’s utterance of Sue didn’t sleep specifies a relation between an

input assignment is and an output assignment js, that updates i to j by introducing three

new drefs: two propositional drefs ϕ1 and ϕ2 and an individual dref υ. It will further

impose conditions on the interpretation of these discourse referents in relation to the

output assignment j. The possible values of ϕ1(j) constrain the set of worlds ϕDCS
(j),

representing the set of worlds compatible with S’s discourse commitments, to contain

only worlds that are also in ϕ1(j). The contribution of negation constrains ϕ1(j) to

contain the worlds that are not in ϕ2(j), i.e., the worlds where the proposition expressed

in the prejacent is false. The referent of υ at j is equated with the value of the discourse-

constant Suese, which rigidly refers to the entity suee across all variable assignments.
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Finally, the value of ϕ2(j) is constrained to sets of possible worlds s.t. the relation

sleep(υ(j))(w) holds at all w ∈ ϕ2(j).

Updating (14) in C1 has a possible output j, which assigns static referents to drefs as

in in Figure 4.1.

ϕ2

ϕ1

S

w1 w2

ϕDCS
(j) = {w2}

ϕ1(j) = {w2}

ϕ2(j) = {w1}

υ1(j) = suee

Figure 4.1: Diagram of the propositional drefs after updating with ‘Sue didn’t sleep.’

In this diagram of the drefs and relations between them stored in j, the location of the

worlds w1 and w2 within the area corresponding to ϕ1(j) or ϕ2(j) illustrates which

propositions contain which sets in this toy model. The diagram indicates thatϕ1(j) is the

complement of the proposition expressed by the prejacent of negation ϕ2(j). The gray

shading indicates that ϕ1(j) is the proposition expressed by the assertion, and coincides

with the location of the label S represents the epistemic location of the speaker, which

here is within ϕ1(j), which illustrates that the discourse commitments of the speaker

ϕDCS
(j) are a subset of ϕ1(j).

The semantics of negation introduces a propositional dref which provides the inten-

sional argument for the conditions in its scope. It also introduces a relation between the

introduced propositional dref and the dref provided by the local embedding context. In

the case of negation, this relation is one of non-overlap.

144



Veridicality

Empirically, we established that NL negation is anti-veridical. At this point, we can

formally define veridicality for propositional drefs. Veridicality for propositional drefs

is defined in relation to the epistemic state of an interlocutor in context. Intuitively, a

propositional dref ϕ is veridical wrt an interlocutorA in a context C, iff the proposition

referred to by ϕ is true wrt the discourse commitments of A in C.

(15) Veridicality for propositional drefs:

a. A propositional dref ϕ is veridical in C = 〈i,M, INT〉 wrt A ∈ INT iff

ϕDCA
(i) ⊆ ϕ(i), and non-veridical otherwise.

b. A propositional dref ϕ is anti-veridical in C = 〈i,M, INT〉 wrt A ∈ INT iff

ϕDCA
(i) ⊆ ϕ(i).

In the example above, the updated the context isC′
1 = 〈M1, {S}, j〉, where J[ϕ1 | ϕDCS

⋐

ϕ1]; [ϕ2 | ϕ1 ≡ ϕ2]; [υ | υ ≡ Suee]; [Sleepϕ2
{υ}](iC1)(jC

′
1)KM1 . ϕ1 is veridical wrt S

in C′
1, because ϕDCS

(j) ⊆ ϕ1(j). ϕ2 is anti-veridical wrt S in C′
1, because ϕDCS

(j) ⊆

ϕ2(j). The fact that negation is anti-veridical is reflected in the analysis because negation

introduces an anti-veridical propositional dref.
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4.3.2 Conjunction

Anaphoric Potential and Truth-Conditions

We want to give a Semantics for natural language conjunction, which captures its effect

on the anaphoric potential and its truth-functional meaning like we did for negation.

Let’s consider the anaphoric possibilities for propositional anaphora under English con-

junction with and. Conjunctive sentences license anaphora to the whole conjunction, as

well as to each of the two conjuncts (Snider (2017)). This is shown in (16).

(16) Conjunction:

a. Anaphoric reference to the conjunction: [Snider (2017): 330]

[A water main burst and they closed off the highway.]ϕ1

The announcer said thatϕ1
on the radio.

b. Anaphoric reference to the second conjunct: [Snider (2017): 331]

John fell, and [it was Christina who pushed him]ϕ2 .

He didn’t know thatϕ2
, though

c. Anaphoric reference to the first conjunct: [Snider (2017): 335]

[Steve got an A on the exam]ϕ3 , and he told his mom thatϕ3
.

Accordingly, we assume that a sentence with conjunction introduces three propositional

drefs: One for the entire clause and one for each conjunct. Like with negation, the

truth-functional component of the meaning of conjunction is captured as a relation over

these drefs. In the case of conjunction, the proposition referred to by the matrix dref is

146



the intersection of the propositions associated with the two conjuncts. This guarantees

that the worlds in which the matrix conjunction holds include all worlds in which both

conjuncts are true.

Semantic Representation

The utterance of a conjunction (17-a) receives the interpretation in (17-b)

(17) a. S: Sue slept and Mary danced.

b.

ϕ1, ϕ2, ϕ3, υ1, υ2

ϕDCS
⋐ ϕ1

ϕ1 ≡ ϕ2 ⋒ ϕ3
υ1 ≡ Sue
Sleepϕ2

{υ1}

υ2 ≡Mary
Danceϕ3

{υ2}

c. [ϕ1 | ϕDCS
⋐ ϕ]; [ϕ2, ϕ3 | ϕ1 ≡ ϕ2 ⋒ ϕ3]; [υ1 | υ1 ≡ Sue]; [Sleepϕ2

{υ1}];

[υ2 | υ2 ≡Mary]; [Danceϕ3
{υ2}]

In this representation, the contribution of conjunction has the effect that the two em-

bedded drefs ϕ2 and ϕ3 are introduced. Further, the condition ϕ1 ≡ ϕ2 ⋒ ϕ3 ensures

that the matrix proposition ϕ1 refers to the intersection of the propositions associated

with the embedded propositions. The conditions Sleepϕ2
{υ1} and Danceϕ3

{υ2}, rep-

resenting the truth-conditional content of the first and second disjunct, are interpreted in

relation to ϕ2 and ϕ3, respectively. The condition ϕ1 ≡ ϕ2 ⋒ϕ3 makes use of dynamic

intersection, which is defined as in (18):
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(18) Dynamic intersection:

ϕ1 ⋒ ϕ2 := λis.ϕ1(i) ∩ ϕ2(i)

for ϕ1, ϕ2 ∈ Terms(wt)

The Effect of the Update

To illustrate the effect of this update more concretely, assume a contextC2 = 〈M2, {S}, i〉,

where iC2 is a discourse-initial state and M2 is s.t. De = {mary, sue, S, #}, Dw =

{w1, w2, w3, w4}, and JsleepKM2 and JdanceKM2 characterize the mappings in Table

4.1.

λw.sleep(sue)(w) λw.dance(mary)(w)

w1 1 1

w2 1 0

w3 0 1

w4 0 0

Table 4.1: Some relevant mappings for JsleepKM2 and JdanceKM2 .

The semantic representation in (17-b) abbreviates the dynamic update in (19).

(19) Update associated with (17-b)

λis.λjs.i[ϕ1, ϕ2, ϕ3, υ1, υ2]j ∧

ϕDCS
(j) ⊆ ϕ1(j) ∧ ϕ1(j) = ϕ2(j) ∩ ϕ3(j) ∧

υ1(j) = suee ∧ ∀w[w ∈ ϕ2(j)](sleepe(wt)(υ1(j))(w)) ∧

υ2(j) = marye ∧ ∀w[w ∈ ϕ3(j)](dancee(wt)(υ2(j))(w))

S’s utterance of Sue slept and Mary danced. is interpreted as an update of the discourse
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state is with the output js. (19) introduces three new propositional drefs for the conjunc-

tion and its conjuncts, and two individual ones for Mary and Sue. It also requires that

the output j is such that the discourse commitments of the speaker entail ϕ1(j), the set

of worlds in which both conjuncts are true, that υ1 ismarye, and υ2 is suee. Additional

conditions on the output j are that in allϕ2-worlds, sleep(marye) is true (the first con-

junct), and in all ϕ3-worlds, dance(suee) is true.

The update with (19) in C2 results in an output assignment j that assigns static ref-

erents to drefs as in Figure 4.2.

ϕ2 ϕ3
ϕ1

S

w2
w1

w3
w4

ϕDCS
(j) = {w1}

ϕ1(j) = {w1}

ϕ2(j) = {w1, w2}

ϕ3(j) = {w1, w3}

υ1(j) = suee

υ2(j) =marye

Figure 4.2: Diagram of the propositional drefs after updating with ‘Sue slept and Mary
danced.’

The proposition expressed by the utterance’s main clause at j (ϕ1(j)) is shaded in

gray. It is the intersection of the propositions expressed by the two conjuncts ϕ2(j) and

ϕ3(j). The location of the label S represents the speaker’s epistemic location, which

here is within ϕ1(j), indicating that the discourse commitments of S are a subset of

ϕ1(j).

The truth-functional contribution of conjunction is captured because the proposition
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corresponding to the clause is an intersection of its disjuncts, the set of worlds where

both are true. The anaphoric potential of conjunction is captured because the utterance

of a conjunction introduces three propositional drefs.

Veridicality

NL conjunction is a veridical operator. In a semantics based on a static logic, this is

reflected in the fact that static conjunction entails each conjunct:

(20) a. (ϕt ∧ψt) → ϕ

b. (ϕt ∧ψt) → ϕ

In our dynamic system, the veridicality of conjunction is reflected in the fact that an

utterance of a sentence with conjunction introduces two veridical drefs for its conjuncts.

In the example above, the updated context is C′
2 = 〈M2, {S}, j〉, where

J(19)(iC2)(jC
′
2)KM2 = 1. ϕ1 is veridical wrt S in C′

2, because ϕDCS
(j) ⊆ ϕ1(j). ϕ2 and

ϕ3 are also veridical wrt S in C′
2, because ϕDCS

(j) ⊆ ϕ2(j) and ϕDCS
(j) ⊆ ϕ3(j). The

fact that conjunction is veridical is reflected in the analysis because it introduces two

veridical propositional drefs for its conjuncts.
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4.3.3 Disjunction

Anaphoric Potential and Truth-Conditions

Disjunctive sentences license propositional anaphora in a similar way to conjunctions:

A propositional anaphor could pick up the proposition corresponding to the whole dis-

junction, as well as either disjunct, as illustrated in (21).

(21) Disjunction:

a. Anaphoric reference to the disjunction: [Snider (2017): 336]

[Nancy’s birthday is approaching]

[Jonathan will buy Nancy flowers or he’ll buy chocolates.]ϕ1

She doesn’t know thatϕ1
, though.

b. Anaphoric reference to the second disjunct: [Snider (2017): 337]

Steve cheated on the test, or [he got really lucky]ϕ2 .

He told the whole class thatϕ2
, but I don’t quite believe him.

c. Anaphoric reference to the first disjunct: [Snider (2017): 339]

Either [Joyce won the lottery]ϕ3 , or she wants everyone to believe thatϕ3
.

We assume that disjunction introduces three propositional drefs: One for the full dis-

junction and one for each disjunct. The truth-functional meaning component of dis-

junction is contributed as a relation over these drefs. In the case of disjunction, the

proposition referred to by the matrix dref is the union of the propositions associated

with the disjuncts. This guarantees that the worlds in which the whole disjunction is
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true include all worlds in which either disjunct is true.

Semantic Representation

The utterance of a disjunction (22-a) receives the interpretation in (22-b)

(22) a. S: Mary slept or Sue danced.

b.

ϕ1, ϕ2, ϕ3, υ1, υ2

ϕDCS
⋐ ϕ1

ϕ1 ≡ ϕ2 ⋓ ϕ3
υ1 ≡Marye

Sleepϕ2
{υ1}

υ2 ≡ Suee

Danceϕ3
{υ2}

c. [ϕ1 | ϕDCS
⋐ ϕ1]; [ϕ2, ϕ3 | ϕ1 = ϕ2⋓ϕ3]; [υ1 | υ1 ≡Marye]; [Sleepϕ2

{υ1}];

[υ2 | υ2 ≡ Suee]; [Danceϕ3
{υ2}]

In this representation, the contribution of disjunction has the effect that the two embed-

ded drefs ϕ2 and ϕ3 are introduced. Further, the condition ϕ1 = ϕ2 ⋓ ϕ3 ensures that

the matrix propositionϕ1 refers to the union of the propositions associated with the em-

bedded propositions. The conditions Sleepϕ2
{υ1} and Danceϕ3

{υ2}, representing the

truth-conditional content of the first and second disjunct, are interpreted in relation to

ϕ2 and ϕ3, respectively.

The condition contributed by disjunction relies on dynamic union (⋓) and abbrevi-

ates a property of a discourse state in the following way:
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(23) Dynamic union:

ϕ1 ⋓ ϕ2 := λis.ϕ1(i) ∪ ϕ2(i)

for ϕ1, ϕ2 ∈ Terms(wt)

The Effect of the Update

To illustrate the effect of the update in (22-b), we will consider an update with (22-b)

in the previously defined context C2. The semantic representation in (22-b) abbreviates

the dynamic update in (24).

(24) Update associated with (22-b)

λis.λjs.i[ϕ1, ϕ2, ϕ3, υ1, υ2]j ∧

ϕDCS
(j) ⊆ ϕ1(j) ∧ ϕ1(j) = ϕ2(j) ∪ ϕ3(j) ∧

υ1(j) = marye ∧ ∀w[w ∈ ϕ2(j)](sleepe(wt)(υ1(j))(w)) ∧

υ2(j) = suee ∧ ∀w[w ∈ ϕ3(j)](dancee(wt)(υ2(j))(w))

Updating with (24) in C2 results in an output assignment j that assigns static referents

to drefs as in Figure 4.3.

In Figure 4.3, the proposition expressed by the main clause of the utterance at j

ϕ1(j) is shaded gray. It is the union of the propositions expressed by the two disjuncts

ϕ2(j) and ϕ3(j). The discourse commitments of S are a subset of ϕ1(j).

The truth-functional contribution of disjunction is captured because the proposition

corresponding to the clause is a union of its disjuncts, the set of worlds where at least
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ϕ2 ϕ3
ϕ1

S

w2
w1

w3
w4

ϕDCS
(j) = {w1, w2, w3}

ϕ1(j) = {w1, w2, w3}

ϕ2(j) = {w1, w2}

ϕ3(j) = {w1, w3}

υ1(j) = suee

υ2(j) =marye

Figure 4.3: Diagram of the propositional drefs after updating with ‘Mary slept or Sue
danced.’

one of the disjuncts is true. The anaphoric potential of disjunction is captured because

the utterance of a disjunction introduces three propositional drefs.

Veridicality

Natural language disjunction is non-veridical. In a semantics based on a static logic,

this is reflected in the fact that static disjunction does not entail its disjuncts:

(25) a. ¬((ϕt ∨ψt) → ϕ)

b. ¬((ϕt ∨ψt) → ψ)

Further, disjunction is not anti-veridical. In a static semantics, this is reflected in the

fact that disjunction does not entail the negation of the disjuncts:

(26) a. ¬((ϕt ∨ψt) → ¬ϕ)

b. ¬((ϕt ∨ψt) → ¬ψ)

In our dynamic system, the fact that disjunction is non-veridical, but not anti-veridical is

reflected by the fact that an utterance of a sentence with disjunction introduces two drefs
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with these properties. In the example above, the updated context is C′′
2 = 〈M2, {S}, j〉,

where J(19)(iC2)(jC
′′
2 )KM2 = 1. ϕ1 is veridical wrt S in C′′

2 , because ϕDCS
(j) ⊆ ϕ1(j).

ϕ2 and ϕ3 are non-veridical wrt S in C′′
2 , because ϕDCS

(j) 6⊆ ϕ2(j) and ϕDCS
(j) 6⊆

ϕ3(j). ϕ2 and ϕ3 are not anti-veridical wrt S in C′′
2 , because ϕDCS

(j) 6⊆ ϕ2(j) and

ϕDCS
(j) 6⊆ ϕ3(j).

4.3.4 Maximization

Embedded Propositions

Despite the fact that the maximization over epistemic commitment states associated with

assertion needs to be accounted for pragmatically (this was discussed in the previous

chapter), we will have some use for a semantic maximization-operator. It is needed

to derive the correct truth-conditions for utterances of sentences where propositional

operators introduce propositional drefs for embedded propositions.

I will illustrate this here for the interpretation of negation. An utterance of the

negated sentence Sue didn’t sleep receives the representation in (12-b), repeated here:

(12-b)

ϕ1, ϕ2, υ

ϕDCS
⋐ ϕ1

ϕ1 ≡ ϕ2
υ ≡ Suee

Sleepϕ2
{υ}

An update with (12-b) in the above defined context C3 yields possible outputs, that have

some value for the drefsϕ1, ϕ2 and υ, where υ(j) = sue, ϕ2(j) is a set of worlds where
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Sue slept and ϕ1(j) is a set of worlds that is the complement of ϕ2. Among the possible

values for j are the one given in Table 4.2.

ϕDCS
ϕ1 ϕ2 υ

j1 {w3, w4} {w3, w4} {w1, w2} sue

j2 {w3} {w3, w4} {w1, w2} sue

j3 {w4} {w3, w4} {w1, w2} sue

j4 {w2, w3, w4} {w2, w3, w4} {w1} sue

j5 {w1, w3, w4} {w1, w3, w4} {w2} sue

j6 {w1, w2, w3, w4} {w1, w2, w3, w4} ∅ sue

…

Table 4.2: Some relevant possible values for the output of updating with (12-b) in C3.

j1 is the output that we want. It maps ϕ2 to {w1, w2}, i.e. the largest set of worlds

where Sue sleeps. It mapsϕ1 to {w3, w4}, i.e. the largest set of worlds where Sue doesn’t

sleep. And it maps ϕDCS
to {w3, w4}, i.e. the largest set of worlds that commits S to ϕ1,

the proposition expressed in the assertion.

j2 and j3 are possible output values that map ϕ2 to {w1, w2}, i.e. the largest set of

worlds where Sue sleeps. In addition, they map ϕDCS
to a subset of ϕDCS

(j1), and can

therefore be disregarded based on the considerations laid out in the previous subsection.

The possible output values j4–j6, whereϕ2 is mapped to a subset of {w1, w2} present

a problem. The problem is that this allows mappingϕDCS
to a superset ofϕDCS

(j1). j4–

j6 should therefore be conversationally preferred over j1. But at the same time, they

relations between the drefs contradict what we think the truth-conditions of Sue didn’t

sleep should be: ϕDCS
contains w3, w4 here, i.e. the worlds where Sue didn’t sleep. In

addition, for all of these possible output states, it also contains at least some world where
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Sue didn’t sleep is false.

In particular j6, mapping ϕDCS
to {w1, w2, w3, w4}, will be the conversationally

preferred output value. No new commitments for S are added in this output state, so the

truth-conditions of Sue didn’t sleep are mischaracterized here. Further,ϕ1 andϕ2 do not

make available the the sets of worlds where Sue didn’t sleep and Sue slept, respectively,

so the anaphoric potential is mischaracterized as well. As a result, allowing ϕ2 to a

subset of {w1, w2} causes problems.

In principle, we do want to maintain the possibility for the proposition in the scope

of negation to be empty. Specifically, we want this to be possible in utterances of sen-

tences where a contradiction is negated (e.g. It’s not the case that two plus two equals

five.) Crucially, though, in these cases there is no other possible (larger) set of worlds

that satisfies the prejacent of negation. Only in this case do we want an embedded propo-

sitional dref to be empty. In general, we want the embedded propositional dref to be the

largest possible one satisfying the prejacent. For embedded propositions in particular,

anything else will derive the incorrect truth-conditions and anaphoric potential.

This is another instance, where we want to make use of maximization. However, in

this case, maximization is required to get the right truth-conditions in the first place, and

it is not a defeasible inference. Therefore, we are taking the semantic route in this case,

and assume that the explicit introduction of a propositional dref by means of some lin-

guistic expression, a propositional operator, is associated with semantic maximization,

which we introduce in form of the max-operator (as defined in the previous chapter,
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repeated here).

(27) maxϕ(D) :=

λi.λj.D(i)(j)∧ ∀k[D(i)(k)](¬(ϕ(j) ⊂ ϕ(k)))

Based on (27), we assume that negation, which introduces a propositional dref for its

prejacent, in addition places the condition that the dref introduces is a maximal dref

satisfying the update corresponding to the prejacent.

Since max operates over updates, including it requires us to split the DRSs apart.

The updated semantic representation of Sue didn’t sleep is given in (28).

(28) a.
ϕ1, ϕ2

ϕDCS
⋐ ϕ1

ϕ1 ≡ ϕ2

;maxϕ2


υ

υ ≡ Sue
Sleepϕ2

{υ}


b. [ϕ1 | ϕDCS

⋐ ϕ1]; [ϕ2 | ϕ1 ≡ ϕ2];maxϕ2
([υ | υ ≡ Sue]; [Sleepϕ2

{υ}])

Any output j derived with this update will mapϕ2 to a maximal set s.t. Sue slept inϕ2(j).

As a result ϕ1(j) will contain only worlds where Sue didn’t sleep, and the same holds

of ϕDCS
(j). Updating the input state of the context C4 with this yields the following

possible outputs given in Table 4.3.

ϕDCS
ϕ1 ϕ2 υ

⋆j1 {w3, w4} {w3, w4} {w1, w2} sue

j2 {w3} {w3, w4} {w1, w2} sue

j3 {w4} {w3, w4} {w1, w2} sue

Table 4.3: The possible values for the output of updating with (28) in C4.

Now, based on our pragmatic assumptions about conservative epistemic update, the

preferred value will be j1, and we do get the correct truth-conditions and anaphoric
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potential wrt propositional drefs for sentences with negation.

Asserted Propositions

We need to add maximization over propositional drefs in one more place: The propo-

sitional dref associated with the asserted content needs to be maximal as well. This is

related to the issue regarding negated propositional drefs, and arises due to the fact that

a propositional dref introduced by the asserted content can be picked up anaphorically

and negated.

(29) A: [Sue slept.]ϕ

B: Thatϕ’s not true!

The previous example showed that propositional drefs that are negated require maxi-

mization. Because the commitment set of the speaker is a subset of the asserted propo-

sition ϕ, many pragmatic pressures that constrain ϕDC–S also apply to ϕ, in particular

the constraints that it cannot be empty, it contain any undefined mappings, and that con-

tains as little information as possible given the current state of the discourse will apply

to the dref corresponding to the asserted proposition as well.

This last requirement also has the effect that the possible output value that maps ϕ

to the maximal set of worlds satisfying the conditions will be privileged, however in

a defeasible manner. In the case of negation of an anaphorically retreived proposition

as in (29), the same issues arise as in the monosentential negation case–on a truth-

conditional level. As a result, we want ϕ1 to be maximal, non-defeasibly, and introduce
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semantic maximization over asserted propositions. As a result, we change the semantic

representation for assertions as follows:

(30)
ϕ

ϕDCS
⋐ ϕ

; maxϕ


υ

υ ≡ Sue
Sleepϕ{υ}


Since any asserted propositional dref can be anaphorically picked up and negated,

we need maximization for asserted propositional drefs as well. Since this seems to be the

case for any propositional dref that is introduced linguistically, we will add maximization

for all linguistically introduced propositional drefs.

4.4 Limitations of ICDRT with Propositional Anaphora:

Non-Veridical Indefinites

As noted above, this dynamic system has an issue with quantification over individuals.

It mischaracterizes the anaphoric potential and, in some cases, the truth-conditions for

sentences with non-specific indefinites. In particular, we made negation externally dy-

namic without changing our representation of individual drefs. In other words: The

constraints on individual anaphora that other systems impose by making negated con-

tent dynamically inert are not enforced here. As a result, our system, as of now, can only

capture (scopally) specific indefinites. This section illustrates some of these issues and

discusses how they might be addressed by placing constraints on the interaction of in-

dividual drefs and the propositional drefs that constitute their local intensional context.
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The solution proposed here is implemented until Chapter 7, which offers an analysis

of the interaction of individual anaphora and negation.

For illustration of the problem, consider utterances of the following sentences with

indefinites:

(31) a. Sue owns a car.

b. Sue doesn’t own a car.

Traditionally, indefinites are analyzed as introducing existential quantification. In dy-

namic semantics, this is captured by means of random variable update (Heim (1982);

Groenendijk and Stokhof (1991); Kamp and Reyle (1993)). (31-a) can be treated equiva-

lently to the paraphrase ‘There exists a car, s.t. Sue owns that car.’ The dynamic semantic

interpretation captures this by asking if there is at least one way in which we can update

the discourse state with a variable dref υ, s.t. υ refers to an element d ∈ De and d is a

car that Sue owns.

Some issues arise as soon as we are in a system where both individual and propo-

sitional drefs can be introduced by linguistic expressions. Assuming that indefinites

introduce existential quantification by means of random variable assignment, an utter-

ance of ‘There exists a car, s.t. Sue owns the car.’ is true iff there is at least one way

in which we can update the current discourse state with a propositional dref ϕ and an

individual dref υ, s.t. υ refers to an element d ∈ De and d is a car that Sue owns in each

world in the proposition referred to by ϕ.

The issue is that any possible output picks out a single value for ϕ and υ and main-
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tains that this value of υ is a car that Sue owns in all worlds of ϕ. As a result, the value

of υ is the same for any world inϕ. So the drefϕwill store propositions that correspond

to an interpretation of (31-a) with a specific indefinite. It does not allow us to yield an

output where the proposition ϕ refers to the set of all worlds where Sue owns any car

υ, independent of the specific value of υ. This leads to an incorrect characterization of

the anaphoric potential.

4.4.1 Distributive and Collective Treatments of Possible worlds

Asher and McCready (2007) discuss a version of this problem for the related phe-

nomenon of modal subordination. They point out the issue of how possible worlds

(points of evaluation in their terms) are treated in the semantics. On the one hand, an

account of the truth-functional component of modal operators requires a collective in-

terpretation of sets of worlds. On the other hand, Asher and McCready argue that an

account of the anaphoric potential of individual drefs introduced in the scope of modals

(or propositional operators more broadly) requires a distributive component: It needs to

define the effects of a sentence on each element of the context, the relevant component

of the context being possible worlds (or world-assignment pairs in A&M).

Their prime example for the collective kind of interpretation over possible worlds is

Veltman’s (1987, 1996) test semantics for might, which works as a test on a(n epistemic)

discourse context: It checks whether an epistemic information state would be compat-

ible with a potential propositional update with the prejacent. As such, it dynamically
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specifies a relation between the input state and the prejacent of might. The crucial com-

ponent here is the collective interpretation for sets of worlds, though, which is a property

that is also satisfied by the dynamic system presented here by making reference to static

relations between propositional discourse, which ultimately relate static sets of worlds

to each other, although, crucially, collectively.

The prime examples A&M give for distributive dynamic update over possible worlds

are the kind of distributive semantics for quantification found in DPL and DRT. The

example they give for a distributive update over sets of worlds, in particular, makes

reference to Roberts’s (1989) analysis of modal operators in her account of modal sub-

ordination. This account compares all elements in the context of the antecedent with the

elements of the local context of the prejacent of would to check if they satisfy certain

properties. In the case of modal subordination, a crucial component of these properties

involves the question of whether or not there is an available dref.

In summary, the truth-functional semantics of propositional operators is captured

as a propositional relationship between the prejacent of the propositional operator and

its superordinate context and requires a collective treatment of possible worlds. In con-

trast, the interpretation of anaphora and its antecedents in intensional contexts requires

a component that is distributive over possible worlds.

The semantic system proposed here does combine collective and distributive opera-

tions on possible worlds. It involves relations between sets of worlds that are interpreted

collectively: The truth-functional component of propositional operators is captured in
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terms of relations between sets of possible worlds. This is central for capturing the epis-

temic relationship between the prejacent and embedding context. Using Stone’s (1999)

mechanism of encapsulating universal quantification over possible worlds, the evalu-

ation of DRT conditions is interpreted distributively: It looks at all members of the

local context set of worlds and checks whether the condition is satisfied (for the given

discourse state) in all of these worlds.

As A&M point out for modal subordination, one crucial component that needs to

be checked distributively is the availability of a dref. Empirically, an antecedent in a

non-veridical context is not available in a veridical context. So the correct interpre-

tation requires an individual variable update that is distributed over the worlds in the

local propositional context of the non-veridical operator. This is where the issues lie.

The introduction of drefs and their subsequent anaphoric reuse should be evaluated dis-

tributively over the elements of the local propositional context (see also the selectively

distributive variable update in accounts of discourse subordination in Brasoveanu, 2006,

2010a).

The system introduced here in its current state does interpret DRS-conditions dis-

tributively over possible worlds. However, individual drefs are introduced and evaluated

wrt the discourse state, i.e., a variable assignment. This mechanism does not relate in-

dividual drefs to the possible worlds in their intensional context—distributively or oth-

erwise. This gives rise to problems for the interaction of propositional and individual

drefs, which are illustrated in some detail in this section.
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4.4.2 No Scopally Unspecific Indefinites

I illustrate the problem here for utterances of the sentences in (31). While it manifests for

simple cases of individual quantification with (epistemically3) unspecific indefinites in

affirmative sentences (31-a), it is especially pervasive in the case of scopally unspecific

indefinites in the scope of non-veridical operators, such as negation.

In such cases, the propositional dref associated with negated prejacent proposition

cannot store a proposition with a non-specific indefinite interpretation. This results in

a mischaracterization of the anaphoric potential and the truth conditions. The problem,

illustrated in detail for this account, is a problem for any account involving quantifica-

tion over propositions and individuals. For illustration, let us consider the effect of the

updates associated with utterances of the sentences in (31) in context.

A context

Consider a context C4 = {M4, {S}, i}, where i is a discourse-initial state, and in M4:

De = {sue, car1, car2, S, #}, Dw = {w1, w2, w3, w4}. Table 4.4 gives the truth-values

for λx.λw.car(x)(w), for x ∈ De, w ∈ Dw in M4. Here, car1 and car2 are cars in

every world and sue is not a car in any world.

Table 4.5 gives the truth values of λw.own(sue, car1)(w) and λw.own(sue, car2)(w)

for each w ∈ DM4

W in M4. Here, Sue owns both car1 and car2 in w1. w2 and w3 are

worlds where Sue owns just car1 or car2, respectively. In w4, Sue owns neither car.
3For the distinction between epistemically vs. scopally unspecific indefinites see Farkas (1994) on

(un)specific indefinites
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w λw.car(car1)(w) λw.car(car2)(w) λw.car(sue)(w) λw.car(#)(w)

w1 1 1 0 #
w2 1 1 0 #
w3 1 1 0 #
w4 1 1 0 #

Table 4.4: Truth-values for λx.λw.car(x)(w), for x ∈ DM4
e , w ∈ DM4

w inM4

w λw.own(sue, car1)(w) λw.own(sue, car2)(w)
w1 1 1

w2 1 0

w3 0 1

w4 0 0

Table 4.5: Truth-values for λw.own(sue, car1)(w) and λw.own(sue, car2)(w) for
w ∈ DM4

W inM4

For the sentences in (31), we want to capture the fact that that Sue owns a car is true inw1

throughw3, and Sue doesn’t own a car is true inw4. This fact should be reflected on two

levels: The discourse-relative truth conditions of the update, and the static propositions

made available by the update.

Updating with (31-a)

Representing indefinites in terms of existential quantification modeled as random vari-

able update, we get the following representation for (31-a):

(32) a. S: Sue owns a car.

b.
ϕ

ϕDCS
⋐ ϕ

;maxϕ


υ1, υ2

υ1 ≡ Sue
carϕ{υ2}

ownϕ{υ1, υ2}


An update with (32-b) in C4 yields the possible outputs j given in Table 4.6.
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ϕDCS
ϕ υ1 υ2

j1 {w1, w2} {w1, w2} sue car1
j2 {w1, w3} {w1, w3} sue car2

Table 4.6: (Pragmatically privileged) outputs for updating C5 with (32-b).

An update with (32-b) characterizes the desired truth-conditions correctly: (32-b) is

discourse true, given an input i, and a model just in case there is some assignment j, s.t.

j is an update of i, s.t. ϕ, υ1, and υ2 are introduced, ϕDCS
(j) is a subset of ϕ(j), υ1(j) is

Sue, and ϕ(j) is the maximal set of worlds s.t. υ2(j) is a car, and Sue owns the car in all

ϕ-worlds. The truth-conditions are independent of the particular value of υ2(j). Given

context C, (32-b) is true, as long as there is at least one output j satisfying the update in

relation to the input i and the model in the context. In C4, this is the case.

Some Problematic Results

The static propositional content of the asserted propositional dref is mischaracterized:

It becomes apparent that the possible output values in Table 4.6 differ wrt the value

assigned to the asserted proposition ϕ. In j1, that’s {w1, w2}, i.e. the proposition that

Sue owns car1. In j2, that’s {w1, w3}, i.e. the proposition that Sue owns car2. Nei-

ther of these possible outputs yield the existential interpretation we might aim for when

representing unspecific indefinites, namely the one where the asserted proposition is

{w1, w2, w3}, i.e. the maximal set of worlds where Sue owns some car in each world

(indecently of which car that might be).

The maximization operator introduced in the previous subsection cannot help us
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here. The possible output values forϕ are local maxima, because there is no other possi-

ble output value that is a superset of either of them. The interaction of propositional and

individual drefs leads to a mischaracterization of the content of the dref for the asserted

proposition, even for simple cases of unspecific indefinites. A correct characterization

would require reference to a set of worlds, where the value of υ2 to may vary by world.

In a sense, we would like the universal quantification over the worlds that are elements

of the proposition to scope over the individual quantification. In this system, that’s not

possible, because we are existentially quantifying over sets of worlds, and the universal

quantification over their members is implicit in the interpretation of conditions. Since

conditions need to be interpreted wrt assignment functions that already store a value for

any of their arguments, any type of quantification introduced in terms of variable update

will always scope over quantification that is implicit in the interpretation of conditions.

Negation: Even Worse

This problem persists, in an even worse form in the case of unspecific indefinites under

negation, for which we might provide the following semantic representation:

(33) a. S: Sue doesn’t own a car.

b.
ϕ1

ϕDCS
⋐ ϕ1

; maxϕ1

 ϕ2

ϕ1 ≡ ϕ2
;maxϕ2


υ

υ ≡ Sue
Sleepϕ2

{υ}




An update with (33-b) in C4 yields the possible outputs j given in Table 4.7.

Again, the propositional dref ϕ2, which we want to store the worlds where Sue has
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ϕDCS
ϕ1 ϕ2 υ1 υ2

j1 {w2, w4} {w3, w4} {w1, w2} sue car1
j2 {w2, w4} {w2, w4} {w1, w3} sue car2

Table 4.7: (Pragmatically privileged) outputs for updating C5 with (33-b).

a car only characterizes a specific interpretation for the indefinite. This is the same

issue as before, now concerning the propositional dref introduced by negation. The

anti-veridical proposition ϕ2 refers either to the set of worlds where Sue owns car1 or

to the set of worlds where Sue owns car2, it cannot refer to a set of worlds where Sue

owns either car in each of the worlds.

In addition, for either of two possible outputs, the asserted proposition ϕ1 will con-

tain worlds where Sue owns the other car. Although I’m not giving an additional context

to illustrate this explicitly, I assume that the reader can see that the truth conditions are

too liberal here: Since both possible outputs characterize situations where there is a spe-

cific car that Sue doesn’t own, the update can be true in a context with a model where

(none of the speaker’s commitments contradict the information that) there is some car

that Sue doesn’t own, even if there is a different car that Sue does own.

Again, this problem arises from the interaction of propositional and individual drefs:

since the referent of an individual dref will be the same across all worlds of a proposi-

tion, only specific interpretations are possible. Like before, this is due to the fact that

we quantify over sets of worlds, and quantification over worlds only happens in the in-

terpretation of conditions.
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4.4.3 Distributing over Possible Worlds—Relativizing Drefs

We might think that this issue is an artifact of the particular instantiation of this system.

In the following, I am discussing some possible alternative systems to illustrate that the

problem applies more broadly. The goal is to illustrate the point made by Asher and

McCready (2007): That any intensional dynamic system will run into problems, unless

individual discourse referents are interpreted intensionally as well, and more specifically

distubutively over possible worlds, and we can also refer to propositions, i.e. collective

sets of possible worlds. I will not explicate all the formal details for these alternatives

here, but discuss them in the abstract, somewhat informally.

Dynamic Quantification over Possible Worlds

Consider what happens if, instead of quantifying over sets of worlds, we dynamically

quantify over singleton worlds, and thereby allow the value of an individual dref to vary

by world. Such a dynamic semantics might yield the possible output values in Table

4.8 for an update with the affirmative case (31-a).

ϕDCS
ϕ υ1 υ2

j1 w1 w1 sue car1
j2 w1 w1 sue car2
j3 w2 w2 sue car1
j4 w3 w3 sue car2

Table 4.8: Possible outputs for updating C4 with (31-a) if we had a system that uses
quantification over singleton worlds

What does that gain us? Well, not too much. We are adding the possibility that the

value of υ2 can vary with the worlds associated with ϕ. We can characterize the truth
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conditions correctly, like before. It doesn’t immediately help us with the content stored

in propositional drefs: Since now the dref ϕ refers to single worlds, it cannot be picked

up subsequently to refer to a set of worlds.

Still, all the information about which worlds are members of the proposition in ques-

tion is stored in the output values. While it is not stored in one single possible output

state, the combination of all possible outputs does give us the complete set.

Plural Dynamic Systems

At this point, it seems like a natural solution to switch to a plural dynamic system as

in van den Berg (1996), particularly one where plural drefs over worlds are treated as

propositional drefs, like the one in Brasoveanu (2006, 2010a).

In Van den Berg’s Dynamic Plural Logic and Brasoveanu’s Intensional Plural CDRT,

discourse states are sets of assignments. That allows storing multiple assignments in one

discourse state and simultaneously updating and imposing conditions on the whole set.

Plural variable update and plural conditions work in the following way:

Like in the present system, variable update introduces new drefs. But in a plural

system, it does so across all elements of a plural discourse state, i.e., a set of assignments.

(34) Plural variable update: [Brasoveanu (2010a): (18)]

[υ] := λIst.λJst.∀i[i ∈ I](∃j(j ∈ J(i[υ]j)))∧ ∀j[j ∈ J](∃i(i ∈ I(i[u]j)))

(34) states that plural variable update is a generalization of single variable update where

any assignment i ∈ I corresponds to an assignment j ∈ J s.t i[υ]j, and the other way
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round (Brasoveanu (2006, 2010a)).

Plural DRT conditions are properties of discourse states, like in the present system,

with the difference that discourse states are sets of assignments.

(35) Abbreviation for plural conditions: [Based on Brasoveanu (2010a): (25)]

Ownϕ{υ1, υ2} := λIst.I 6= ∅∧ ∀is[i ∈ I](own(υ1(i), υ2(i))(ϕ(i)))

This states that for any assignment in the discourse state i, the value of the arguments

υ1(i), υ2(i) satisfies the own-relation in the world at ϕ(i). Therefore, we evaluate the

condition wrt triplets of a world and two individuals, stored as values in relation to a

value i. As a result, the update characterizes a discourse state containing only assign-

ments where ϕ, υ1 and υ2 are in the proper relation.

In a system like this, the update with (31-a) in a discourse-initial context with M7

might have the output in Table 4.9. It looks like our previous collection of output states,

but here they are members of the set constituting a plural discourse state.

J ϕDCS
ϕ υ1 υ2

j1 w1 w1 sue car1
j2 w1 w1 sue car2
j3 w2 w2 sue car1
j4 w3 w3 sue car2

Table 4.9: A possible output for updating C5 with (31-a) if we had a plural system that
uses quantification over singleton worlds

Now it is possible to access the proposition as a plural anaphor. When we encounter

a propositional anaphor, we might assume that it ranges over the assignments within a

plural discourse state, and we get a correct characterization of the static content associ-
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J ϕDCS
ϕ1 ϕ2 υ1 υ2

j1 w4 w4 w1 sue car1
j2 w4 w4 w1 sue car2
j3 w4 w4 w2 sue car1
j4 w4 w4 w3 sue car2

Table 4.10: A possible output for updating C5 with (31-b) if we had a plural system that
uses quantification over singleton worlds

ated with the asserted proposition ϕ. However, this still does not solve all of our issues

with capturing the anaphoric potential of negative sentences.

Assuming that negation imposes a condition on the relation between propositional

drefs, we might formulate this condition in the following way in a plural system:

(36) Condition imposed by negation:

NOT{ϕ1, ϕ2} := λI.∀i, i′[i, i′ ∈ I](ϕ1(i) 6= ϕ2(i′))

This condition requires that there is no overlap between the worlds stored in ϕ1(i) and

ϕ2(i
′), for any two assignments i, i′ in the discourse state I.4 Based on this, an update

with (31-b) in a discourse-initial context withM7 yields the output.

Now, this move does help: We get the correct characterization for the dref of the

asserted proposition ϕ1, which doesn’t include any worlds where Sue owns a car is

true. As a result, it also allows us to capture the correct truth-conditions for negated

sentence with unspecific indefinites. However, some issues remain. While the drefs

ϕ1 and ϕ2 store the content we want them to store, this cannot capture the constraints

on accessibility for the drefs under negation ϕ2 and υ2. This hypothetical version of a
4In combination with maximization, this essentially has the same effect as the complementation as-

sumed for negation earlier.
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dynamic system allows for subsequent anaphoric reference to ‘a car’, even in a veridical

context.

Back to the Original Problem

As the drefs are added to the discourse state, we predict that they can be picked up by

subsequent anaphora. This leaves us with our initial problem: We need to characterize

the conditions under which propositional and individual drefs introduced in the scope

of negation cannot license anaphora (37), and the cases in which they can (38)+(39).

(37) Sue doesn’t [ Sue have [a car]υ2]ϕ2 .

a. #Itυ2 is parked outside.

b. #Thatϕ2
is surprising.

Intended: ‘That Sue has a car is surprising.’

(38) A: Sue doesn’t have [a car]υ2 .

a. Itυ2 would be parked outside.

b. B: What are you talking about? I saw itυ2 parked outside.

c. Or maybe she just doesn’t bring itυ2 to work.

(39) A: Sue doesn’t [ Sue have a car]ϕ2 .

a. Even though she claimed thatϕ2
.

‘Even though Sue claimed that she has a car.’
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b. B: Or maybe you just don’t know thisϕ2
about her.

‘Or maybe you just don’t know about Sue that she has a car.’

We want to rule out anaphoric reference in (37) while at the same time allowing our

negated drefs to be accessible in certain contexts; notably, in cases of modal subordi-

nation, disagreement, and in disjunctive contexts (illustrated in (38)+(39)), as well as

cases where the antecedent is under double negation.

Epistemic Status and Intensional Context

The empirical generalization that I argued for in the first chapter is this: A dref in-

troduced in an anti-veridical context can be the antecedent for an anaphor, only if the

anaphor is in a non-veridical (or anti-veridical) context. This is reminiscent of general-

izations about modal subordination (40).

(40) A wolf might walk in [after Roberts (1989)]

a. #It is grey.

b. It would eat you first.

c. #It would have eaten you first.

Here, the generalization is that a dref in a non-veridical context can be the antecedent

for an anaphor, only if the anaphor is in a non-veridical, but not anti-veridical, context.

The generalizations about drefs in negated and modal contexts are part of a broader

constraint on accessibility: The proposition most local to the antecedent is true in the
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local context of the anaphor. What does this mean for individual anaphora?

It means that the accessibility of an individual dref should be stated in relation to the

intensional context of the antecedent and the anaphor. When an anaphor is interpreted,

we need to know the intensional context of the antecedent. While the information about

the content of previous utterances is stored in the discourse state, we need the discourse

state to store the information about the antecedent’s intensional content.

Ways of Intensionalizing Mappings from Discourse Variables to Referents

The literature on modal subordination in dynamic semantics offers a few different ways

to formalize this: We might choose a dynamic system in which discourse states are

world-assignment pairs, and the mappings stored in variable assignments are accessed

in relation to a world.

We might choose a plural system with distributive update and structured inclusion

between sets of worlds. Brasoveanu (2006, 2010a) suggested this as an analysis of modal

anaphora and modal subordination. While Brasoveanu’s system would require addi-

tional assumptions to capture anti-veridical operators like negation and counterfactuals,

it offers a quite general account of anaphoric reference to quantificational dependencies,

independent of the types being quantified over, and independent of how many referents

are dependent on one another.

Another possibility involves quantificational encapsulation over possible worlds,

and storing dependencies relations between possible worlds and the individual referents
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in a world in the dref itself, as suggested for modal subordination in Stone (1999); Stone

and Hardt (1999). This involves formalizing individual drefs as drefs for individual con-

cepts, i.e. functions from worlds to individuals. Accessing an individual dref amounts

to accessing this function, and allows for accessing potentially different individuals in

relation to a world.

While I believe that any of these three general approaches could in principle be mod-

ified to capture our generalizations for anaphoric reference, and the problems outlined

in this subsection, I am going to adopt an encapsulated quantification account for indi-

vidual anaphora with individual drefs relativized to possible worlds, a simplified version

of the system proposed in Stone (1999); Stone and Hardt (1999).

4.4.4 Conclusions about the Interaction of Propositional and Indi-

vidual Anaphora

We discussed two problems here: Our overall issue of constraining anaphoric relations

along the lines of our veridicality-generalization and the problems with the interaction

of non-specific indefinites and propositional drefs discussed in this subsection. Treat-

ing individual drefs as drefs to individual concepts in a quantificational encapsulation

account will address both of them.

The individual concepts will allow us to store individual referents in combination

with the information about their local context and access this information to impose

constraints on the relation between the local context of the anaphor and a possible an-
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tecedent.

Further, if individual drefs store values relative to possible worlds, the referenced

individual can vary by world. In a sense, the dref stores a scope-relationship between

quantification over possible worlds and quantification over individuals. That is, when-

ever we introduce or access an individual dref, quantification over worlds is implicit, and

the information about this quantification, i.e., which individuals satisfy the conditions

in which worlds, is stored in the individual dref itself. The quantificational dependency

between worlds and individuals is stored in the representation of the individual dref.

Now that we understand the limits of the system introduced in this chapter, I will

postpone a formal implementation of its solution to Chapter 7. There, we will update

the representation of individual drefs in the way just discussed and illustrate how it ad-

dresses the question of accessibility for individual drefs and the problem of the proper

representation of the content for propositional drefs for utterances with unspecific in-

definites under negation. In the meantime, we will work with the system introduced in

this Chapter, setting individual quantification aside. For now, our examples will involve

drefs introduced by proper names, which are discourse constants and do not vary by as-

signment or world. We do this to focus on the things that this version of the system can

do: Giving an analysis for accessibility of propositional anaphora.
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4.5 Conclusion

This chapter focused on propositional drefs, particularly ones that are introduced in

embedded contexts. In order to proceed with an analysis of propositional anaphora,

we needed an understanding of how they are introduced. Section 4.2 discussed two

approaches to this and some of the reasons for adopting Snider’s (2017) approach, which

assumes that propositional operators introduce drefs referring to the proposition in their

scope.

Section 4.3 discussed the assumed semantics for propositional operators. This com-

ponent is central for the treatment of propositions in this system. Importantly for the

treatment of anaphora to propositional content, propositional operators introduce a propo-

sitional dref storing the content of its prejacent, and specify a relation between that em-

bedded dref and their own local embedding context. This section shows that we need

a mechanism of maximization the propositional drefs that are introduced by linguistic

expressions. Unlike the previously discussed mechanism of defeasible maximization

associated with assertion, maximization for linguistically introduced propositional dref

happens indefeasibly on a semantic level.

Section 4.4 addressed some limitations of the current system regarding the relation-

ship between propositional and individual drefs: While the introduction of propositional

drefs has the effect of existential quantification over sets of worlds, we cannot directly

quantify over worlds. As a result, we are fatally mischaracterizing several aspects of the

meaning: The content of propositional drefs in sentences with unspecific indefinites,
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as well as the truth-conditions and anaphoric potential for sentences with non-specific

indefinites under negation in particular.

The presented system includes propositional operators specifying relations between

propositional drefs. That leads to all propositional drefs being related to the speaker’s

discourse commitments, allowing us to assess their veridicality. Now, adding the as-

sumption that propositional anaphora presuppose the truth of their referent in their local

context, the generalizations from Chapters 2 fall out from the analysis based on the

general requirement that a discourse be consistent.
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Chapter 5

Propositional Anaphora and

Veridicality

5.1 Introduction

To capture the systematic interaction between propositional anaphora and veridicality,

we need to keep track of the epistemic status of propositional drefs, i.e., their relation-

ship to the speaker’s commitments. Chapter 4 showed how we can implement this in

ICDRT. This chapter builds on that by illustrating how this allows us to give an anal-

ysis of the (im)possibilities for propositional anaphora. The analysis incorporates the

intuition behind the generalization (1), developed in Chapter 2.

(1) Generalization about accessibility for propositional anaphora

A (proposition-denoting) expression is a possible antecedent for a propositional
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anaphor just in case the proposition expressed by the antecedent is true in the

local context of the anaphor.

A consequence of this generalization is that the veridicality of the embedding context

constrains anaphoric accessibility for propositions; and that whether the speaker is com-

mitted to the local context directly affects the availability of an anaphoric relation.

This chapter more systematically explores the consequences of this using some sim-

ple examples from English. We see that the possibilities for propositional anaphora

systematically pattern along the lines of veridicality.

By themselves, the patterns and generalizations for propositional anaphora are quite

straightforward and not unexpected. However, I suggest that the generalizations are

useful and interesting, because they can be explained in terms of basic principles of

discourse interpretation, and they relate to other ways in which anaphora interact with

veridicality, in turn offering an explanation of these phenomena in term of the same

basic principles. Specifically:

1. This chapter develops an analysis of the generalizations for propositional anaphora.

The analysis is based on the framework of in intensional CDRT presented in

the previous Chapters 3 & 4, and—in addition to the representations assumed

there—only relies on two very basic assumptions: That the interpretation of a dis-

course requires that (i) propositions are true in their own local context, and that

(ii) a discourse needs to be consistent.
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2. The following Chapter 6 shows how an account of these generalizations can pro-

vide an understanding of anaphoric polarity-sensitivity and discourse-negativity.

account for anaphoric negativity-tags (i.e. expressions which are anaphoric to

propositional content and require a negative antecedent) and the relevant notion

of negativity in terms of anti-veridicality, and the introduction of an anti-veridical

propositional dref.

3. Further, Chapter 7 shows how individual anaphora pattern in parallel ways. the

chapter then argues that, assuming the appropriate representations for individual

drefs in this framework allows us to capture accessibility for individual anaphora

similarly in terms of basic principles of discourse consistency

Keeping these future extensions in mind, we first develop an extension of the framework

presented in the previous chapter, which can account for the interaction of veridicality

distinctions and propositional anaphora. The chapter proceeds in the following way:

Section 5.2 provides an overview of interaction of propositional anaphora and veridi-

cality. It discusses how the generalizations developed in Chapter 2 lead us to expect

the patterns we see and how they can be understood in terms of a more general require-

ment that a discourse be consistent. Because of this, the same kinds of constraints do no

apply in these kinds of discourse relations which do not require the discourse segments

to be consistent. However, this can still be understood in terms of our veridicality-based

generalizations, because these are exactly the kinds of discourse relations which Asher
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(1993); Asher and Lascarides (2003) characterizes as non-veridical discourse relations.

Section 5.3 illustrates how the formal analysis works to capture the veridicality-based

generalizations for propositional anaphora illustrated in Section 5.2. Based on the as-

sumptions of ICDRT and the constraint (1), we derive the patterns from Section 5.2

in cases where the discourse segments are interpreted in conjunction, and need to be

consistent with each other.

Section 5.4 shows how the account can explain how the same constraints do not apply

when the two discourse segments are in a non-veridical discourse relation like disjunc-

tion or disagreement.

Section 5.5 concludes the chapter by summarizing its main points.

5.2 Patterns of (Non-)Accessibility

This section aims to give a more systematic overview of the possible combinations

for propositional anaphora and antecedents in (non-/anti-/)veridical contexts. It will

show that, in order to yield a consistent discourse, propositional anaphora impose a

veridicality-matching requirement: Propositional anaphora require that their antecedent

have the same epistemic status. An overview of this basic pattern is given in Table 5.1.

The pattern applies only to discourses where the discourse segments containing an-

tecedent and anaphor are interpreted in a way that requires them to be compatible with
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Epistemic context Epistemic context Propositions
of anaphor of antecedent

Veridical
Veridical 3

Non-veridical 7

Anti-veridical 7

Non-veridical
Veridical ?
Non-veridical 3

Anti-veridical 7

Anti-veridical
Veridical 7

Non-veridical 7

Anti-veridical 3

Table 5.1: Overview of (Im-)possible Combinations of Veridicality of Antecedent and
Anaphor for Propositional Anaphora

each other. For example, they might be in a conjunction or conditional. The patterns are

different in cases where the discourse relations are not required to be consistent, for ex-

ample, in disjunction or inter-speaker disagreement. However, this could also be related

to the notion of veridicality: disjunction and disagreement belong to the discourse rela-

tions that are characterized as non-veridical discourse relations in SDRT Asher (1993);

Asher and Lascarides (2003).

In the following, I illustrate these patterns for propositional anaphora with some

simple examples from English. I will first do so for veridical discourse relations and

anaphora in veridical, non-veridical, and anti-veridical contexts. Then I will briefly

discuss some exceptions to these generalizations that arise under non-veridical discourse

relations and summarize the main results.

This discussion aims to illustrate how the generalization about anaphoric accessi-

bility can be reduced to the fundamental constraint that discourses should be consis-
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tent. That applies to the propositional anaphora discussed here, as well as the individual

anaphora (discussed in Chapter 7). While both come with their respective presupposi-

tions that the referent exist/be true, the veridicality of the embedding context determines

how these presuppositions are interpreted relative to the belief state of the speaker.

5.2.1 Anaphora in Veridical Contexts

The Basic Pattern

If an anaphor is in a veridical context, it can only have an antecedent that is compatible

with a veridical interpretation.

In (2)–(4), the propositional anaphor that is embedded in a veridical embedding

context ‘that’s the truth’. It needs a propositional antecedent which itself is compatible

with a veridical interpretation.

(2) [ϕ1 I know [ϕ2 that Mary is sick]] and thatϕ1/ϕ2
’s the truth.

a. 3thatϕ1
: that I know that Mary is sick

b. 3thatϕ2
: that Mary is sick

(3) [ϕ1 John believes [ϕ2 that Mary is sick]] and thatϕ1/ϕ2
’s the truth.

a. 3thatϕ1
: that John believes that Mary is sick

b. 3thatϕ2
: that Mary is sick

(4) [ϕ1 It’s not the case [ϕ2 that Mary is sick]] and thatϕ1/ϕ2
’s the truth.

a. 3thatϕ1
: that it’s not the case that Mary is sick
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b. #thatϕ2
: that Mary is sick

This pattern is expected under the assumption that a propositional anaphor requires that

the antecedent proposition is true in the local context of the anaphor. In general, the

assertion of any proposition introduces a veridical dref corresponding to the asserted

proposition. Therefore, the initial clauses in (2)–(4) all provide an accessible antecedent

corresponding to the first conjunct.

In addition (2) also involves a proposition embedded under the veridical embed-

ding I know. As a result, this embedded proposition is an accessible antecedent for

the propositional anaphor in the second conjunct. This option is not available for an

anti-veridically embedded proposition in (4).

Here, the embedded proposition in an anti-veridical context and its falsity is asserted.

That is in direct contradiction to the interpretation of the subsequent veridical anaphor,

which requires that the referent is true (according to the speaker). An interpretation

of the second utterance where that refers to the previous anti-veridical proposition is

inconsistent with the first.

Finally, an antecedent in the non-veridical context (3) is not immediately accessible

as an antecedent for the veridical anaphor that. This is because the interpretation of an

anaphor in a veridical context use requires commitment to the truth of the antecedent

proposition. However, like in the accommodation cases discussed in the previous chap-

ter, non-veridical embeddings could be pragmatically strengthened to a veridical or anti-

veridical interpretation. For example, suppose it is known that John knows Mary better
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than the speaker, and the interlocutors take John to be an epistemic authority in the con-

text. In that case, we might interpret John believes as a veridical embedding in (3). In

that case, we do expect an anaphoric relation to be possible.

Licensing vs. Interpretation On the flip side, the interpretation of (3), where the

proposition Mary is sick is anaphorically referred to as a veridical proposition comes

with the global inference that the proposition Mary is sick is true. The result is that

interpretation of the antecedent is strengthened to a veridical interpretation. This claim

is supported in contrast with non-veridical embeddings under might, which seem to be

less amenable to pragmatic strengthening.

(5) [ϕ1 It might be the case [ϕ2 that Mary is sick]] and thatϕ1/ϕ2
’s the truth.

a. 3thatϕ1
: that it might be the case that Mary is sick

b. 7thatϕ2
: that Mary is sick

The contrast between (3) and (5) suggests that antecedents in non-veridical contexts can

be antecedents for anaphora in veridical contexts, but only if the interpretation of the

antecedent segment can be strengthened to a veridical interpretation. This suggests that

it will be useful to distinguish between licensing and interpretation: While antecedents

in non-veridical contexts may license anaphora in veridical contexts, the interpretation

of the anaphor leads to a veridical interpretation for the antecedent.

An antecedent may also be accessible if the previous discourse is compatible with

the accommodation of the requirement of the truth of its referent, like with certain non-
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veridical contexts. If the truth of the referent has been negated, co-reference will re-

sult in contradictory requirements on the interpretation and an inconsistent discourse.

In contrast, a propositional antecedent in a non-veridical context does not commit the

speaker to the truth or falsity of the proposition. In that case, a subsequent anaphor is

available only if the interpretation of the local context of the anaphor is compatible with

a veridical interpretation. Although some non-veridical antecedents allow for veridical

anaphora, that is the case only if they can subsequently be interpreted as veridical.

An overview of the patterns for veridical anaphora, taking into account the difference

between licensing and interpretation, is given in Table 5.2.

Epistemic context Epistemic context Propositions

of anaphor of antecedent Licensing Interpretation

Veridical
Veridical 3 3

Non-veridical 3 7

Anti-veridical 7 7

Table 5.2: Overview of (Im-)possible Combinations for Veridical Propositional
Anaphora

5.2.2 Anaphora in Anti-Veridical Contexts

Anti-veridical propositional anaphora is the most restricted among propositional anaphora.

If the anaphor is in an anti-veridical context, the antecedent has to be non-veridical.

(6) [ϕ1 I know [ϕ2 that Mary is sick]] and/but thatϕ1/ϕ2
is not the case.

a. 7thatϕ1
: that I know that Mary is sick

b. 7thatϕ2
: that Mary is sick
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(7) [ϕ1 John believes [ϕ2 that Mary is sick]] and/but thatϕ1/ϕ2
is not the case.

a. 7thatϕ1
: that John believes that Mary is sick

b. 3thatϕ2
: that Mary is sick

(8) [ϕ1 John pretended [ϕ2 that Mary is sick]] and/but thatϕ1/ϕ2
is not the case.

a. 7thatϕ1
: that John pretended that Mary is sick

b. 3thatϕ2
: that Mary is sick

(8) is the most straightforward case here because the antecedent and anaphor are both

anti-veridical. The first sentence comes with the inference that it is not true that Mary is

sick, and the second sentence consistently asserts the same. (6) leads to a contradiction:

Since the first sentence presupposes that Mary is sick, an assertion to the contrary is

inconsistent here. The pattern is illustrated in Table 5.3.

Epistemic context Epistemic context Propositions

of anaphor of antecedent Licensing Interpretation

Anti-veridical
Veridical 7 7

Non-veridical 3 7

Anti-veridical 3 3

Table 5.3: Overview of (Im-)possible Combinations for Anti-veridical Propositional
Anaphora

5.2.3 Anaphora in Non-Veridical Contexts

A pronoun in a non-veridical context does not place any restrictions on the veridicality

of its antecedent in terms of licensing. The requirement of the anaphor is evaluated
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in relation to a non-veridical intensional context. The non-veridical embedding does

not commit the speaker to its content’s truth (or falsity). So even if the interpretation

of the anaphor requires that its antecedent exists in its local context, there will be no

inconsistency on a global level. As a result, any possible antecedent is accessible here.

(9) [ϕ1 I know [ϕ2 that Mary is sick]] and she has been suspecting thatϕ1/ϕ2
for a

while.

a. 3thatϕ1
: that I know that Mary is sick

b. 3thatϕ2
: that Mary is sick

(10) [ϕ1 John believes [ϕ2 that Mary is sick]] and she has been suspecting thatϕ1/ϕ2

for a while.

a. 3thatϕ1
: that John believes that Mary is sick

b. 3thatϕ2
: that Mary is sick

(11) [ϕ1 It’s not the case [ϕ2 that Mary is sick]] but she has been suspecting thatϕ1/ϕ2

for a while.

a. 3thatϕ1
: that it’s not the case that Mary is sick

b. 3thatϕ2
: that Mary is sick

A propositional anaphor in a non-veridical embedding under suspect does not neces-

sarily impose any requirements on a global level. Mary suspecting that she is sick is

consistent with it being true that she is sick, but also with it being false or uncertain.

The antecedent context can constrain the veridicality of the discourse referent, but the
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context of the anaphor does not impose any additional restrictions here.

Again, though, this seems to be due to the fact that these non-veridical contexts are

compatible with a strengthened (anti-)veridical interpretation. If we compare (9)-(11)

to the following cases with propositional anaphora embedded under might, we again

see a pattern where the veridicality of the anaphor and antecedent need to match. The

case with an anti-veridical propositional antecedent (14) is contradictory (see Veltman,

1996), while the case with a veridical antecedent is (at least) uninformative (Asher and

McCready, 2007, see e.g.).

(12) ? [ϕ1 I know [ϕ2 that Mary is sick]] and thatϕ1/ϕ2
might be the truth.

a. ? thatϕ1
: that I know that Mary is sick

b. ? thatϕ2
: that Mary is sick

(13) # [ϕ1 John believes [ϕ2 that Mary is sick]] and thatϕ1/ϕ2
might be the truth.

a. ? thatϕ1
: that John believes that Mary is sick

b. 3thatϕ2
: that Mary is sick

(14) [ϕ1 It’s not the case [ϕ2 that Mary is sick]] but thatϕ1/ϕ2
might be the truth.

a. ? thatϕ1
: that it’s not the case that Mary is sick

b. 7thatϕ2
: that Mary is sick

In summary, a non-veridical anaphor requires that its antecedent be consistent with a

non-veridical interpretation. In this section, we are considering a particular case of

non-veridical contexts, namely ones that are not anti-veridical. These kinds of contexts
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do not commit the speaker to the truth or falsity of the embedded proposition either way.

The English possibility modal might further requires that its prejacent is an epistemic

possibility (it cannot be an anti-veridical proposition) and would be uninformative in

case its prejacent is already ruled out as a possibility (it normally would not be a veridical

proposition).

The additional inferences associated with the semantics of might show us that a non-

veridical propositional anaphor can have veridical and anti-veridical antecedents only if

the context of the anaphor is compatible with a strengthened interpretation. Similar to

the above cases, an anaphor in a semantically non-veridical embedding context does not

require its antecedent to match its veridicality in terms of licensing. However, in terms

of interpretation, only a non-veridical proposition is a suitable antecedent for a pronoun

whose context requires a non-veridical interpretation.

The pattern for non-veridical propositional anaphora is indicated in Table 5.4.

Epistemic context Epistemic context Propositions

of anaphor of antecedent Licensing Interpretation

Non-veridical
Veridical 3 ?
Non-veridical 3 3

Anti-veridical 3 7

Table 5.4: Overview of (Im-)possible Combinations for Non-veridical Propositional
Anaphora
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5.2.4 Interim Summary

This section presented an argument that the possibilities for propositional anaphora sys-

tematically pattern along the lines of veridicality. It further suggested that this is due

to requirements that the interpretation of an anaphor places on its local context and the

more general one that a discourse cannot be inconsistent. These claims are supported

by the empirical patterns that the accessibility constraints give rise to:

Veridical Anaphora require antecedents that are compatible with a veridical inter-

pretation. That includes veridical antecedent, or non-veridical antecedents that can be

pragmatically strengthed to a veridical interpretation, but not anti-veridical ones.

Non-verdical Anaphora do not commit the speaker about the truth of their referent.

They are compatible with antecedents of any veridicality.

Anti-veridical Anaphora show a reversal of the pattern for veridical anaphora: An

anti-veridical propositional anaphor requires an antecedent that is compatible with an

anti-veridical interpretation.

An overview of the (im-)possibilities for propositional anaphora along the lines of veridi-

cality distinctions is given in Table 5.5. We may describe this pattern by stating that

there is a weak veridicality-matching requirement1. While the interpretation requires
1Thanks to an anonymous reviewer for this suitable description.
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that a (anti-)veridical propositional anaphor has an antecedent with the same epistemic

status,

Epistemic context Epistemic context Propositions

of anaphor of antecedent Licensing Interpretation

Veridical
Veridical 3 3

Non-veridical (3) 7

Anti-veridical 7 7

Non-veridical
Veridical 3 ?
Non-veridical 3 3

Anti-veridical 3 7

Anti-veridical
Veridical 7 7

Non-veridical (3) 7

Anti-veridical 3 3

Table 5.5: Overview of (Im-)possible Combinations of Veridicality of Antecedent and
Anaphor in Licensing and Interpretation for Propositional Anaphora

5.2.5 Discourse Consistency

The generalizations and patterns discussed in this section so far can be explained in

terms of the requirement that a discourse be consistent. Cases where an anaphora are

impossible can be ruled out on the basis that their interpretation would introduce con-

tradiction. However, all of the above cases involve semantic conjunction, a veridical

discourse relation in Asher and Lascarides’s (2003) terms. The same restrictions do

not apply under non-veridical discourse relations such as disjunction or disagreement,

which do not require that the respective discourse segments be consistent.

The above discussion suggests that veridical anaphora with non-veridical antecedents,

or anti-veridical propositional anaphora with propositional antecedents which are not
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possible. However, in discourse relations that do not require consistency, these combi-

nations are possible. This contrast is illustrated for conjunction vs. disjunction in (15)

and (16).

(15) Veridical propositional anaphor with anti-veridical antecedent: .

a. Either Mary didn’t [Mary get infected]ϕ, or she’s already aware of thatϕ.

b. # Mary didn’t [Mary get infected]ϕ, and she’s already aware of thatϕ.

(16) Anti-veridical propositional anaphor with veridical antecedent:

a. Either it’s true that Mary is sick, or that’s not the case.

b. # It’s true that Mary is sick and that’s not the case.

The same contrasts can be observed for agreement vs. disagreement:

(17) Veridical propositional anaphor with anti-veridical antecedent:

A: Mary didn’t [Mary get infected]ϕ,

a. B: (That’s not true.) I am sure of itϕ.

b. B: # (Indeed.) I am sure of itϕ.

(18) Non-veridical propositional anaphor with veridical antecedent:

A: It’s true that Mary is sick

a. B: (No.) That’s not the case.

b. B: # (Indeed.) That’s not the case.

In these cases, the discourse relations connecting the discourse segments, including the
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antecedent and anaphor, are non-veridical. Therefore, these cases are not counterexam-

ples but rather an extension of the generalization. The truth requirement of the anaphor

is satisfied in its local context. The difference here is that there are fewer constraints on

the relationship between the antecedent’s local context and the pronoun’s local context.

5.3 Analysis: Weak Veridicality-Matching in a Consis-

tent Discourse

5.3.1 Local Truth-Requirement

We can explain these patterns by assuming that the interpretation of an anaphoric pro-

noun requires that its antecedent is true in the local context of the anaphor. Depending

on whether it is evaluated in a veridical, hypothetical, or counterfactual local context,

this requirement will impose different felicity conditions on the relationship between

the referent and the speaker’s commitments, i.e., on its veridicality. Based on this as-

sumption, the relevant constraints on accessibility for propositional anaphora fall out

from the veridicality of the local context of antecedent and anaphor and the requirement

that a discourse be consistent.

The local truth-requirement is related to Kroll’s (2019) notion of local givenness,

which was developed to account for the interpretation and licensing of polarity-reversal

in sluicing. This involves cases of sluicing in which the ellipsis site is interpreted in

a way that is paraphrased as a sentence with a polarity opposite from its antecedent,
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illustrated in (19).

(19) Polarity-reversing sluices:

a. Under neg-raising: [Kroll (2019): 2]

I don’t think that [California will comply]A, but I don’t know why [TP California

won’t comply]E.

b. Under disjunction: [Kroll (2019): 3]

Either [Johnj didn’t do an extra credit problem]A, or hej didn’t mark which

onei [hej did do ti]E.

LOCAL GIVENNESS is defined as entailment of a proposition by the local context and

invoked as a condition on the licensing of sluicing. Kroll suggests that TP-deletion

in sluicing is licit just in case the proposition expressed by the antecedent (modulo F-

closure, see also Merchant (2001)) is entailed by the local context of the ellipsis site.

(This semantic condition on sluicing is understood in conjunction with a syntactic iden-

tity requirement that applies to heads in the vP-domain, see Kroll and Rudin (2017).)

Dissociating a Merchant-style e-givenness licensing requirement from the global con-

text and allowing for it to be interpreted in relation to a local context allows Kroll to

account for the interpretation of polarity-reversing sluices because this allows the pro-

cess of anaphoric resolution to incorporate reasoning about (non-/anti-)veridicality, and

the epistemic status of the local proposition.

For propositional anaphora, we impose a similar but slightly weaker requirement.

The content of the requirement itself is the same: The proposition expressed by the an-
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tecedent is entailed by the local context of the anaphor (i.e., it is true throughout the

worlds in the local context). However, we impose this as a condition on interpretation

rather than licensing. The interpretation of a propositional anaphor requires entailment

if its referent by the local context. Therefore, licensing requires that the context is com-

patible with this interpretation, imposing a slightly weaker condition on the context.

The local truth-requirement is also related to Stone’s (1999) idea of discourse ref-

erents being interpreted in relation (potentially hypothetical) scenarios, proposed to ac-

count for modal subordination. Formally, scenarios are functions picking out sets of

worlds given a world, allowing us to store information about relationships between sets

of possible worlds. We can use a less complex representation for our purposes, treating

local contexts as sets of worlds (propositions), while information about their relation-

ships is contributed by lexical relations.

5.3.2 Veridical Antecedents

Let us consider how the system can account for the following contrasts for propositional

anaphora with veridical antecedents.

(20) A test proved [that Mary is sick]ϕ

a. 3so thatϕ’s true.

b. 3and she has been suspecting thatϕ for a while.

c. # but/so/and thatϕ’s not the case.
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The propositional anaphor that in the second clauses in (20) can refer to the previous

veridically embedded proposition (ϕ: that Mary is sick) if the anaphor is embedded

in a veridical or non-veridical context (20-a) + (20-b), but not if it’s introduced in an

anti-veridical one (20-c).

In the following, I illustrate how the semantic assumptions made here allow us to

explain why. We will consider the semantics of the utterance containing the antecedent,

and how updates involving the different follow-ups might work.

The representation for the Antecedent Sentence can be given as in (21):

(21) S: A test proved that Mary is sick.⇝

ϕ1

ϕDCS
⋐ ϕ1

;maxϕ1


υ1, ϕ2

Testϕ1
{υ1}

Proveϕ1
{υ1, ϕ2}

;maxϕ2


υ2

υ2 ≡Marye

Sickϕ2
{υ2}




(21) represents an update introducing two propositional drefs ϕ1, ϕ2 and two indi-

vidual drefs υ1, υ2. ϕ1 is the (maximal) proposition corresponding to the assertion, υ1

is a test in all ϕ1-worlds, and the verb proved is treated as a propositional operator,

introducing the dref ϕ2 and a condition specifiying a relation between ϕ1 and ϕ2.

In particular, the condition introduced by the verb (Proveϕ1
{υ1, ϕ2}) states that υ1

proved ϕ2 in all ϕ1 worlds. ϕ2 is the maximal proposition consistent with the results of

the test, and υ2 refers to the individual mary. The condition Sickϕ2
{υ2} states that υ2

is sick in all ϕ2 worlds.

The relationship betweenϕ1 andϕ2 is provided by the interpretation of the condition
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Proveϕ1
{υ1, ϕ2}. Here, I am treating prove as a veridical assertive attitude verb in a

Hintikkan semantics for propositional attitudes, based on the discussion in Anand and

Hacquard (2014).2 As such, it makes reference to an assertive information state, i.e. the

set of worlds compatible with an assertion, and states that the proposition expressed by

its propositional argument holds true throughout. Following Heim (1992), the assertive

information state (i.e. a set of worlds) is derived as a function from a world and an

attitude holder, in this case a communicative agent (22-a). Based on this, the static

predicate prove(e,((wt),wt) is defined as specifying a relation between a communicative

agent x, a proposition p and a world w: p holds throughout the assertive information

state that is compatible with the commitments of x in w (22-b).

(22) a. JASSERTIVEx(w)KM,g =
{w′ ∈ Dw : w′ conforms to the (communicative) commitments of

JxKM,g in JwKM,g}
b. Interpretation of prove(e,((wt),wt) (first version):

Jprove(xe)(pwt)(ww)KM,g = JASSERTIVEx(w) ⊆ pKM,g
I should point out that this is a simplified representation of the semantics of assertive

2While they do not claim that this is the appropriate analysis for verbs like prove (it might be more
complicated), this is consistent with their overall claims, and sufficient for our present purposes.
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attitudes3, but one that is sufficient for our present purposes. Based on this, a condition

containing the corresponding dynamic predicate is defined in the usual way:

(23) Proveϕ1
{υ,ϕ2} :=

λis.∀w ∈ ϕ1.prove(υ(i))(ϕ2(i))(w)

By evoking the static predicate, this dynamic condition specifies a relation between ϕ1

and ϕ2: ϕ2 holds throughout any assertive information state that is compatible with the

commitments of the subject in any world in ϕ1.

(22-b) characterizes prove as an assertive attitude verb, but it doesn’t yet take into

account its veridicality. We characterize the property of introducing the inference that

the propositional content be true in its superordinate context by adding a conjunct to the

definition that states exactly that:

(24) Jprove(xe)(pwt)(ww)KM,g = JASSERTIVEx(w) ⊆ p∧ p(w)KM,g
Now, this has the desired effect for the interpretation of (21): With the update, (the

speaker is committed that) the proposition that Mary is sick is true in all worlds that are

consistent with the test results (relative to theϕ1-worlds), and (the speaker is committed
3I suppose that it doesn’t really make sense to talk about the commitments of a test in a world. The

semantics assumed here is an oversimplification. We would want to understand an assertive information
state in relation to a communicative event. For example, Anand and Hacquard (2014) suggest the relevant
information state is a projected common ground (in the sense of Farkas and Bruce (2010)) associated with
the reported communicative event. Further, an inanimate test couldn’t really qualify as a communicative
agent with commitments. However, a test (result) could be characterized as a repository of information
(ROI), which Anand and Hacquard (2008) point out as a possible subject for assertive attitudes. Presum-
ably, these cases are interpreted in a way s.t. the ROI is used by an unmentioned intentional agent in order
to communicate a point. Using a simplified pragmatics for assertion (making reference to commitments
and omitting a projected common ground), we can think of the commitments of the test as the information
that is consistent with the test results. In this case, they will contain all the worlds in which Mary is sick.
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that) Mary is sick.

Update with the Antecedent Sentence. We illustrate the effect of this update con-

cretely by assuming a toy context C1 = 〈M1, {S}, i〉, where i is a discourse-initial con-

text, andM1 is s.t. De = {mary, S, t, #},Dw = {w1, w2, w3}, and JtestKM1 , JsickKM1 ,

and JproveKM1 characterize the propositions in Table 5.6.

λw.test(t)(w) λw.sick(mary)(w) λw.prove(t)(λw′.sick(mary)(w′))(w)

w1 1 1 1

w2 1 1 0

w3 1 0 0

Table 5.6: Truth-values for λw.test(t)(w), λw.sick(mary)(w),
λw.prove(t)(λw′.sick(mary)(w′))(w), for the worlds in Dw.

InM1, t is a test in all worlds, Mary is sick in w1, w2, and A test proved that Mary

is sick is true in w1. Since the latter proposition entails the former, there is no possible

world where the latter is true while the former isn’t. Updating iC1
with (21) yields an

output j, which maps the drefs as depicted in Figure 5.1.

ϕ1

ϕ2

w1

w2 w3

ϕDCS
(j) = {w1}

ϕ1(j) = {w1}

ϕ2(j) = {w1, w2}

υ1(j) = te

υ2(j) =marye

Figure 5.1: Drefs after updating with ‘A test proved that Mary is sick’ in C1

This illustrates the veridicality of the dref ϕ2. The area shaded in gray represents

the asserted proposition ϕ1: The commitments of the speaker will be a subset of it.
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Due to the veridical embedding, the embedded proposition ϕ2 is a superset of ϕ1. The

proposition that Mary is sick will be true throughout ϕ1, and in turn throughout the

speakers commitments.

A Veridical Anaphor

Let’s see why the update with the assertion of a speaker S of A test proved [that Mary

is sick]ϕ2 . is compatible with a subsequent update with the assertion of thatϕ2
’s true.

The semantic representation is given in (25).

(25) S: Thatϕ2
’s true. ⇝

ϕ3

ϕDCS
⋐ ϕ3

;maxϕ3

(
ϕ3 ⋐ ϕ2

)
Setting aside the pragmatic effects of it’s true that ϕ4, I am treating this embedding

as semantically vacuous with the assumption that asserting it’s true that ϕ amounts to

asserting ϕ. Accordingly, we might characterize this operator as introducing the truth-

functional relation over two drefs ϕ,ϕ′, where ϕ′ is true in ϕ as the condition in (26).

(26) ϕ ⋐ ϕ′

Accordingly, (25) represents an update that introduces the propositional dref ϕ3, corre-
4I looks like one of these effects is that it’s true that ϕ requires that ϕ is given in some way, as the

below contrast suggests.

(i) a. A: Sue said that Mary might be sick.
B: It’s true that Mary is sick.

b. A: Sue was asking how Mary is doing.
# B: It’s true that Mary is sick.
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sponding to the (maximal) proposition corresponding to the assertion. The propositional

embedder be true is taken to be semantically vacuous, with the assumption that asserting

it’s true that ϕ amounts to asserting ϕ. Accordingly, this operator is characterized as

introducing the condition ϕ3 ⋐ ϕ2. The anaphoric discourse variable ϕ2 is introduced

by the pronoun thatϕ2
. Importantly, because ϕ3 ⋐ ϕ2 and ϕDCS

⋐ ϕ3, this will also

require that ϕDCS
⋐ ϕ2. That means that ϕ2 is a veridical discourse-variable.

The update. We want to see what happens when we update with (25) after updating

with (21). We consider the context C′
1 = 〈M1, {S}, j〉, where J(21)(i)(j)KM1 = 1.

Recall that ϕ2(j) is a veridical proposition, i.e. one that is true in all the worlds

associated with S’s commitments (ϕDCS
(j) ⊆ ϕ2(j)). A subsequent update with (25)

imposes its own conditions on the relationship between ϕDCS
and ϕ2 in its output k.

The condition ϕ3 ⋐ ϕ2 requires that ϕ3(k) is a subset of ϕ2, and the assertion of

ϕ3 introduces the condition ϕDCS
(k) ⊆ ϕ3(k). In combination of the two, we get that

ϕDCS
(k) ⊆ ϕ2(k). Since this relation already holds for the input j, we can consistently

update with (25), i.e. there is some ks s.t. J(25)(j)(k)KM1 = 1.

Discussion. The interpretation of the context of the anaphor requires that it refers to

a proposition that is veridical, i.e. one that is a superset of (or equal to) the speaker’s

commitment set. Sinceϕ2 is a veridical dref after updating with the antecedent sentence,

it is a viable antecedent for the propositional anaphor here.

The proposition asserted by the antecedent sentence ϕ1 is also a veridical dref, and
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also a possible antecedent for it, by the same reasoning. As a result, assertions of sen-

tences with veridical embeddings systematically make available two possible veridical

antecedents. While both of them are (correctly) predicted to be accessible antecedent

due to their veridicality, this gives rise to the further question how the referential am-

biguity of the anaphoric pronoun might be resolved in these cases. Two factors seem

to play an role here: The choice of pronoun, and the discourse relation between the

discourse segment containing antecedent and anaphor. This is illustrated in (27).

(27) [ϕ1A test proved [ϕ2 that Mary is sick]]

a. so it’s/that’s{ϕ2/#ϕ1} true.

b. and it’s? true.

c. and that’s true{ϕ1/??ϕ2}.

An Anti-Veridical Anaphor

If an initial utterance by a speaker S of (28-a) is followed up by an utterance of (28-b)

by the same speaker, the result is an inconsistent discourse.

(28) a. A test proved [ϕ2 that Mary is sick],

b. but thatϕ2
’s not the case.

The embedding in (28-b) is non-veridical. As such it entails the falsity of its prejacent

which in turn is provided by the propositional anaphor that. As a result, that could only

anaphorically refer to a proposition that is compatible with an anti-veridical interpreta-
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tion, i.e. one where the proposition is false. Since (28-a) already commits the speaker

to the truth of ϕ (that Mary is sick), this proposition is not a suitable antecedent for the

propositional anaphor in a non-veridical context in (28-b).

In line with common assumptions, I assume that the embedding it’s not the case

that is semantically analogous to sentential negation. Here, I will assume the semantics

introduced earlier for propositional negation. Accordingly, the assumed representation

for (28-b) will be (29).

(29)
ϕ3

ϕDCS
⋐ ϕ3

;maxϕ3

(
ϕ3 ≡ ϕ2

)
Since the non-veridical embedding entails the falsity of the embedded content, this

representation requires that the discourse commitments of the speaker are a subset of

the complement set of the proposition associated with ϕ2.Therefore ϕDCS
⋒ ϕ2 = ∅,

they need to be disjoint.

In a context that is the result of updating C1 with the antecedent (21) (i.e. C′
1 =

〈M1, {S}, j〉, where J(21)(i)(j)KM1 = 1), ϕDCS
is a subset of ϕ2.

As a result, (28-a) cannot be followed up by an utterance of (28-b) (in which the

pronoun thatϕ2
refers to the proposition that Mary is sick) by the same speaker without

contradiction, since (28-a) doesn’t make available any appropriate antecedents which

would be compatible with a anti-veridical interpretation.
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5.3.3 Anti-Veridical Antecedents

Now we illustrate how we can account for the following contrasts for propositional

anaphora with anti-veridical antecedents.

(30) John was mistaken [that Mary is sick]ϕ

a. # but/and thatϕ’s true.

b. 3but she has been suspecting thatϕ for a while.

c. 3so thatϕ’s not the case.

The semantic representation for the antecedent sentence is given in (31):

(31) S: John was mistaken that Mary is sick. ⇝

ϕ1

ϕDCS
⋐ ϕ1

;maxϕ1


υ1, ϕ2

υ1 ≡ Johne

Mistakenϕ1
{υ1, ϕ2}

;maxϕ2


υ2

υ2 ≡Marye

Sickϕ2
{υ2}




Here, I treat be mistaken as an anti-veridical assertive attitude ascription, analo-

gously to the semantics that Anand and Hacquard (2014) suggest for be wrong. The

interpretation of the static predicate invoked in the condition Mistakenϕ1
{υ1, ϕ2} is

given in (32).

(32) Jmistaken(xe)(pwt)(ww)KM,g = JASSERTIVEx ⊆ p∧ ¬p(w)KM,g
(32) characterizes be mistaken as an anti-veridical operator: The propositional argument

is false in the worlds provided as intensional argument. Due to encapsulated quantifica-

tion over possible worlds, the interpretation of the conditionMistakenϕ1
{υ1, ϕ2} will
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check whether the proposition referred to byϕ2 is false in each world inϕ1. As a result,

any output j will be s.t. ϕ1(j) ∩ ϕ2(j) = ∅.

This discussion also assumes that S’s utterance of John was mistaken that Mary is

sick presupposes that John previously asserted that Mary is sick. So the ‘ASSERTIVEx ⊆

p’-part of (32) should be taken to be presupposed rather than entailed. However, our

system is not designed to provide an analysis of presupposition. Instead of giving an

account of the presupposition here, we will consider models where the domain of worlds

contains only such worlds where John communicated that Mary is sick. As a result, any

output jwill be s.t. ϕ1(j) = ϕ2(j), and becauseϕDCS
(j) ⊆ ϕ1(j),ϕ2 is an anti-veridical

dref.

Update. Assume a context C2 = 〈M2, {S}, i〉, where i is an initial state and M2 is

s.t. De = {john,mary, S, #}, Dw = {w1, w2, w3}, and JsickKM2 , JmistakenKM2

characterize the propositions in Table 5.7.

λw.sick(mary)(w) λw.mistaken(john)(λw′.sick(mary)(w′))(w)

w1 1 0

w2 0 1

Table 5.7: Truth-values for λw.sick(mary)(w) and
λw.mistaken(john)(λw′.sick(mary)(w′))(w) for the worlds in Dw.

Mary is sick in w1 and John was mistaken that Mary is sick in w2. Dw does not

include a world in which Mary is sick and John was mistaken that Mary is sick, because

the latter entails the negation of the former. Dw does not include a world where Mary is

not sick and John was not mistaken that Mary is sick, because such a world where John
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didn’t communicate that Mary is sick, i.e. one where the respective presupposition of

the utterance is not satisfied.

An update with (31) inC2 yields an output j, which maps drefs as depicted in Figure

5.2.

ϕ1

ϕ2

w2 w1

ϕDCS
(j) = {w2}

ϕ1(j) = {w2}

ϕ2(j) = {w1}

υ1(j) = johne

υ2(j) =marye

Figure 5.2: Drefs after updating with ‘John was mistaken that Mary is sick’ in C2

This illustrates that ϕ2 is an anti-veridical dref. The area shaded in gray represents

the asserted proposition ϕ1. The commitments of the speaker are a subset of ϕ1. As a

result, ϕDCS
(j) ⊆ ϕ2, i.e. ϕ2 is an anti-veridical dref whose referent is false throughout

S’s commitment state.

An Anti-Veridical Anaphor

The fact that an anti-veridical anaphor (33-b) can be used with an anti-veridical an-

tecedent (33-a) follows from the assumed representations, because it does not cause a

contradictory discourse.

(33) a. John was mistaken [that Mary is sick]ϕ2

b. so thatϕ2
’s not the case.
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The semantic representation of (33-b) is repeated here:

(29)
ϕ3

ϕDCS
⋐ ϕ3

;maxϕ3

(
ϕ3 ≡ ϕ2

)
Since the non-veridical embedding entails the falsity of the embedded content, this rep-

resentation requires that the discourse commitments of the speaker are a subset of the

complement set of the proposition associated with ϕ2. Therefore ϕ2 is an anti-veridical

dref.

In a context that is the result of updating C2 with the antecedent (31) (i.e. C′
2 =

〈M2, {S}, j〉, where J(31)(i)(j)KM2 = 1),ϕ2 is an anti-veridical dref andϕ2(j)∩ϕDCS
(j) =

∅. Since this relation already holds for the input j, j(33-b)k is a consistent update, and

(33-b) is true in C′
2.

A Veridical Anaphor

The fact that a veridical anaphor (34-b) cannot have an anti-veridical antecedent (34-a) is

explained because with the assumed updates, this will have the effect that S is committed

to a contradiction.

(34) a. John was mistaken [that Mary is sick]ϕ2

b. # but/and thatϕ2
’s true.

The semantic representation of (28-b) is repeated in (25).
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(25) S: Thatϕ2
’s true. ⇝

ϕ3

ϕDCS
⋐ ϕ3

;maxϕ3

(
ϕ3 ⋐ ϕ2

)
The condition Trueϕ3

{ϕ2} requires that ϕ3(k) ⊆ ϕ2, and the assertion of ϕ3 introduces

the condition ϕDCS
(k) ⊆ ϕ3(k). In combination, we get that ϕDCS

(k) ⊆ ϕ2(k).

In a context that is the result of updating C2 with the antecedent (31) (i.e. C′
2 =

〈M2, {S}, j〉, where J(31)(i)(j)KM2 = 1),ϕ2 is an anti-veridical dref andϕ2(j)∩ϕDCS
(j) =

∅.

As a result, (33-a) cannot be followed up by an utterance of (28-b) (in which the

pronoun thatϕ2
refers to the proposition that Mary is sick) by the same speaker without

contradiction, since ϕ2 is introduced as an anti-veridical dref and then anaphorically

referred to as a veridical one.

5.3.4 Non-Veridical Antecedents

This part is concerned with showing how the analysis captures the fact that a non-

veridical antecedent can be picked up by propositional anaphora regardless of their

veridicality.

(35) Sue believes [that Mary is sick]ϕ2

a. 3and thatϕ2
’s true.

b. 3and she has been suspecting thatϕ2
for a while.

c. 3but thatϕ2
’s not the case.
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The semantic representation of the antecedent is given in (36).

(36) S: Sue believes that Mary is sick. ⇝

ϕ1

ϕDCS
⋐ ϕ1

;maxϕ1


υ1, ϕ2

υ2 ≡ Sueb

Believeϕ1
{υ2, ϕ2}

;maxϕ2


υ2

υ2 ≡Marye

Sickϕ2
{υ2}




The relationship between the assertion ϕ1 and the embedded context ϕ2 is provided by

the interpretation of the condition Believeϕ1
{υ2, ϕ2}. I am treating believe as a doxastic

attitude verb in a Hintikkan semantics for propositional attitudes, following Heim (1992).

It makes reference to a doxastic information state, i.e. the set of worlds compatible with

the beliefs of an epistemic agent in a given world.

(37) a. JDOXx(w)KM,g =
{w′ ∈ Dw : w′ conforms to what JxKM,g believes in JwKM,g}

b. Jbelieve(xe)(pwt)(ww)KM,g =
JDOXx(w) ⊆ pKM,g

This is a non-veridical embedding. Since the the relationship between ϕ1 and ϕ2 is

indirect, mediated via Sue’s beliefs, the two propositions are independent of each other.

Whether or not (S is committed to) Sue believes that Mary is sick has no bearing on

whether (S is committed to) Mary is sick.

The Update. Assume a context C3 = 〈M3, {S}, i〉, where i is a discourse-initial con-

text, and M3 is s.t. De = {sue,mary, S, #}, Dw = {w1, w2, w3, w4}, and JsickKM3 ,

JbelieveKM3 characterize the propositions in Table 5.8.
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λw.sick(mary)(w) λw.believe(sue)(λw′.sick(mary)(w′))(w)

w1 1 1

w2 1 0

w3 0 1

w4 0 0

Table 5.8: Truth-values for the propositions λw.sick(mary)(w) and
λw.believe(sue)(λw′.sick(mary)(w′))(w) for the worlds in Dw.

An update with (36) in C3 yields an output j, which maps drefs as shown in Figure

5.3. The asserted proposition ϕ1 is shaded in gray, and ϕDCS
(j) ⊆ ϕ1(j). However,

since ϕ2 is introduced non-veridically, it can contain worlds where ϕ1(j) is true, and

ones where it isn’t. As a result, ϕDCS
(j) ⊆ ϕ2(j), i.e. ϕ2 is a non-veridical dref. The

update is compatible with ϕDCS
containing worlds that are in ϕ2, and ones that aren’t.

ϕ1 ϕ2

w1
w2

w4
w3

ϕDCS
(j) = {w1, w2}

ϕ1(j) = {w1, w2}

ϕ2(j) = {w2, w4}

υ1(j) = suee

υ2(j) =marye

Figure 5.3: Drefs after updating with ‘Sue believes that Mary is sick’ in C3

A Veridical Anaphor

Let’s turn to (35-a) to see why the update with the assertion of a speaker S of Sue believes

[that Mary is sick]ϕ2 . is compatible with a subsequent update with the assertion of Itϕ2
’s

true. The semantic representation of Itϕ2
’s true is shown again in (25).
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(25) S: Thatϕ2
’s true. ⇝

ϕ3

ϕDCS
⋐ ϕ3

;maxϕ3

(
ϕ3 ⋐ ϕ2

)
As discussed above, (25) requires that an output k is s.t. ϕ3(k) ⊆ ϕ2, while due to

the main assertion ϕDCS
(k) ⊆ ϕ3(k). In turn, the combination of the two requires that

ϕDCS
(k) ⊆ ϕ2(k).

Consider the context C′
3 = 〈M3, {S}, j〉, where j is the result of updating with the

antecedent (36) in C3, i.e J(36)(iC3
)(jC′

3
)KM3 = 1. The relation ϕDCS

⋐ ϕ2 doesn’t

already hold for j. However (for the conversationally privileged value of j) ϕDCS
(j)

contains worlds that are in ϕ2(j) and ones that are not, and can be narrowed down con-

sistently.

An update with (25) in C′
3 yields an output k, which maps drefs as shown in Figure

5.4.

ϕ1 ϕ2
ϕ3

w1
w2

w4
w3

ϕDCS
(k) = {w2}

ϕ1(k) = {w1, w2}

ϕ2(k) = {w2, w4}

υ1(k) = suee

υ2(k) =marye

ϕ3(k) = {w2}

Figure 5.4: Drefs after updating with ‘Sue believes that [Mary is sick]ϕ2’; Thatϕ2
’s true

in C3

The two subsequent assertions of ϕ1 and ϕ3 are interpreted in conjunction and the

speaker is committed to both ϕDCS
(k) ⊆ ϕ1(k)∩ϕ2(k). As a result, S is committed to
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both propositions. Since ϕ3(k) ⊆ ϕ2(k), the speaker is now committed to ϕ2 as well.

The update of (25) in C′
3 does not commit the speaker to a contradiction, and the dref

ϕ2, which has been introduced non-veridically receives a strengthened interpretation.

An Anti-Veridical Anaphor

We see a similar effect of strengthening for anti-veridical anaphora with non-veridical

antecedents.

(35) Sue believes [that Mary is sick]ϕ2

(35-c)but thatϕ2
’s not the case.

The semantic representation of (35-c) is given again in (29).

(29)
ϕ3

ϕDCS
⋐ ϕ3

;maxϕ3

(
ϕ3 ≡ ϕ2

)
Importantly, (29) requires that an output k is s.t. ϕ3(k) = ϕ2(k), while due to the

main assertion ϕDCS
(k) ⊆ ϕ3(k). In turn, the combination of the two requires that

ϕDCS
(k) ⊆ ϕ2(k), i.e. ϕ2 is an anti-veridical anaphor.

This relation doesn’t already hold for jC′
3

(in C′
3 = 〈M3, {S}, j〉, where j is s.t.

J(36)(iC3
)(jC′

3
)KM3 = 1). However (for the conversationally privileged value of j)

ϕDCS
(j) contains worlds that are in ϕ2(j) and ones that are not, and can be narrowed

down consistently.

An update with (29) in C′
3 yields an output k, which maps drefs as shown in Figure

5.5.
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ϕ1
ϕ2

ϕ3

w1
w2

w4
w3

ϕDCS
(k) = {w1}

ϕ1(k) = {w1, w2}

ϕ2(k) = {w2, w4}

υ1(k) = suee

υ2(k) =marye

ϕ3(k) = {w1}

Figure 5.5: Drefs after updating with ‘Sue believes [that Mary is sick]ϕ2’; ‘but thatϕ2
’s

not the case’ in C3

An update with (36) in C3 introduces the dref ϕ2 as a non-veridical dref that is not

anti-veridical. The commitments of the speaker contain worlds that are in ϕ2, and ones

that are not. A subsequent update with (29) narrows down the speaker’s commitments

in a way s.t. it only contains worlds where ϕ2 is false. The dref that was introduced

non-veridically is strengthened and now interpreted anti-veridically.

5.4 Non-Veridical Discourse Relations

All of the above cases are ones where the discourse segment containing the antecedent

and the discourse segment containing the anaphor are required to be consistent with each

other. In the above cases, that is because they are both assertions by the same speaker. If

the two discourse segments are not required to be consistent with each other, the same

restrictions do not apply. Consider for example, a case of disjunction (38), where a

propositional anaphor in the indicative second disjunct can pick the proposition intro-

duced under negation in the first. Similarly, (39) is a case of inter-speaker disagreement,
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where firstA introduces the proposition Mary was sick in an anti-veridical context, and

then B makes reference to it veridically.

(38) Disjunction:

[Context:] You are planning a party with your friends. Your friend is concerned

that Mary might have been exposed to a dangerous virus and infect others without

knowing. You know that Mary tests herself regularly. You tell your friend:

Either Mary is not sick, or she knows it already.

(39) Disagreement:

A: John was mistaken [that Mary is sick]ϕ.

B: Actually, itϕ’s true.

Let us see how we can account for the availability of these anaphora in these cases.

5.4.1 Disjunction

Disjuncts do not need to be consistent with each other. On a global level, the discourse

variable is non-veridical in both the antecedent and anaphoric contexts.

(40) a. Mary is not [Maryυ sick]ϕ4 , or sheυ knows itϕ4
.
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b. .
ϕ1

ϕDCS
⋐ ϕ1

;maxϕ1

 ϕ2, ϕ3

ϕ1 ≡ ϕ2 ⋓ ϕ3
;

maxϕ2

 ϕ4

ϕ2 ≡ ϕ4
; maxϕ4


υ

υ ≡Marye

Sickϕ4
{υ}


 ;

maxϕ3

(
Knowϕ3

{υ,ϕ4}

) 
c. [ϕ1 | ϕDCS

⋐ ϕ1];maxϕ1
([ϕ2, ϕ3 | ϕ1 ≡ ϕ2 ⋓ ϕ3];maxϕ2

([ϕ4 | ϕ2 ≡

ϕ4];maxϕ4
([υ | υ ≡Marye]; [Sickϕ4

{υ}]));maxϕ3
([Knowϕ3

{υ,ϕ4}]))

The two sequential assertions in the previous examples were interpreted in conjunc-

tion, leading to a requirement that the intersection between the propositions expressed

by the two clauses couldn’t empty. The same doesn’t apply under disjunction. Since

disjunction is a non-veridical operator, both the antecedent and the anaphor are in a non-

veridical context. We do not predict constraints for this combination, and the anaphoric

relation is predicted to be possible.

The update. We illustrate the effect of this update concretely by assuming a contextC5 =

〈M5, {S}, i〉, where i is a discourse-initial state, andM5 is s.t. De = {mary, S, #}, Dw =

{w1, w2, w3}, and JsickKM5 and JknowKM5 characterize the propositions in Table 5.9.

λw.sick(mary)(w) λw.know(λw′.sick(mary)(w′))(mary)(w)

w1 1 1

w2 1 0

w3 0 0

Table 5.9: Truth-values for λw.sick(mary)(w) and
λw.know(λw′.sick(mary)(w′))(mary)(w) for the worlds in Dw.
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Updating iC5
with (40) yields an output j, which maps the variables as depicted in

Figure 5.6.

ϕ2 ϕ3ϕ1

ϕ4

ϕ1

w2 w1
w3

ϕDCS
(j) = {w1, w2}

ϕ1(j) = {w1, w2}

ϕ2(j) = {w2}

ϕ3(j) = {w1}

ϕ4(j) = {w1, w3}

υ(j) =marye

Figure 5.6: Drefs after updating with ‘(Either) Mary is not sick, or she (already) knows
it’ in C5

In Figure 5.6, the anaphorically retrieved proposition ϕ4 is depicted as the hatched

area. All the relevant relationships between propositions are satisfied here: ϕ1 is the

union of ϕ2 and ϕ3, the asserted proposition. ϕ4, a proposition which is introduced

as the complement of ϕ2 is also true in the context of ϕ3. This is given here, because

ϕ3 ⊂ ϕ4. Because the intersection of ϕ2 and ϕ3 is allowed to be empty, this output

is consistent with all conditions placed on the relationships between the drefs, and an

anaphoric relation is possible here.

5.4.2 Disagreement

The disagreement-case works similarly to disjunction. Because both discourse seg-

ments are assertions by different speakers (who are disagreeing with each other), their

utterances can be interpreted as contradictory and the intersection between the asserted

propositions can be empty. Let’s see how this works for (41).
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(41) Disagreement:

A: John was mistaken [that Mary is sick]ϕ2 .

B: Itϕ2
’s true.

The antecedent utterance

Consider the following representation for utterance containing the anti-veridical an-

tecedent utterance, repeated from (31), above.

(31) A : John was mistaken that Mary is sick. ⇝

ϕ1

ϕDCA
⋐ ϕ1

;maxϕ1


υ1, ϕ2

υ1 ≡ Johne

Mistakenϕ1
{υ1, ϕ2}

;maxϕ2


υ2

υ2 ≡Marye

Sickϕ2
{υ2}




The effect of this update is illustrated here for the context C6 = 〈M6, {A,B}, i}, where i

is a discourse-initial state, andM6 is s.t. De = {john,mary,A, B, #}, Dw = {w1, w2},

and JsickKM6 and JmistakenKM6 characterize the propositions in Table 5.10.

λw.sick(mary)(w) λw.mistaken(john)(λw′.sick(mary)(w′))(w)

w1 1 0

w2 0 1

Table 5.10: Truth-values for λw.sick(mary)(w) and
λw.mistaken(john)(λw′.sick(mary)(w′))(w) for the worlds in Dw.

This update with (31) inC6 proceeds analogously to the update with the anti-veridical

antecedent in the previous section (5.3.3) and its output j maps variables as depicted in

Figure 5.7.
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ϕ1

ϕ2

w2 w1

ϕDCA
(j) = {w2}

ϕ1(j) = {w2}

ϕ2(j) = {w1}

υ1(j) = johne

υ2(j) =marye

Figure 5.7: Drefs after updating with A’s utterance of John was mistaken [that Mary is
sick]ϕ2 in C6

The utterance containing the anaphor

Now the discourse state jC6
is compatible with B’s assertion (42):

(42) B : Itϕ2
’s true. ⇝

ϕ3

ϕDCB
⋐ ϕ3

;maxϕ3

(
ϕ3 ⋐ ϕ2

)
Updating jC6

with (42) yields an output k with the mappings shown in Figure 5.8.

ϕ1

ϕ2, ϕ3

w2 w1

ϕDCA
(k) = {w2}

ϕDCB
(k) = {w1}

ϕ1(k) = {w2}

ϕ2(k) = {w1}

ϕ3(k) = {w1}

υ1(k) = johne

υ2(k) =marye

Figure 5.8: Drefs after updating with A’s utterance of John was mistaken [that Mary is
sick]ϕ2; then B’s utterance of Itϕ2

’s true in C6

Similarly to the disjunction case, the two propositions asserted by disagreeing speak-

ersA and B are interpreted as inconsistent. As a result, the intersection of the respective

asserted propositions, ϕ1 and ϕ2 may be empty. Since ϕ3 was introduced by A as an

222



anti-veridical proposition, the opposite of ϕ1, this empty intersection is what allows B

to pick up ϕ3 veridically in their assertion of ϕ2.

5.5 Conclusion

This chapter has made two main points about propositional anaphora: First, the em-

pirical patterns show that anaphoric accessibility for propositional anaphora patterns

systematically along the lines of veridicality distinctions. Second, as long as our dy-

namic semantic theory allows for: 1. externally dynamic non-veridical operators, and

2. keeping track of the relationship between propositional drefs and the interlocutors’

commitments. An analysis of the patterns can be derived based on 1. a requirement that

propositional anaphora are interpreted as true in their local context, and 2. the general

requirement that a discourse be consistent.
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Chapter 6

Discourse Negativity and Anaphoric

Polarity-Sensitivity

6.1 Introduction

The previous chapters’ claims and results about the interaction between propositional

anaphora and veridicality have consequences for the relationship between anaphora and

negation more broadly. The view represented here suggests that polarity-sensitivity for

anaphora can be explained based on veridicality. This chapter gives a pragmatic ac-

count of anaphoric polarity-sensitivity in relation to speakers’ commitments along the

lines of the previous chapters: We characterize negative polarity for the purposes of the

discourse (discourse-negativity) on the level of discourse-representation, as a context as

one that introduces an anti-veridical propositional dref.
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The chapter shows that this assumption allows us to give an analysis for negativity-

tags. I use this term for expressions which have been characterized as anaphoric to

propositions, and sensitive to the polarity of the antecedent. These are the negativity-

tags introduced by Klima (1964), polarity particles (Pope, 1972; Ginzburg and Sag,

2000; Kramer and Rawlins, 2009; Farkas and Bruce, 2010; Cooper and Ginzburg, 2012;

Holmberg, 2013; Roelofsen and Farkas, 2015), certain cases of polarity ellipsis (Kramer

and Rawlins, 2009; Hofmann, 2018), as well as anti-veridical propositional anaphora.

The observation that some anaphoric expressions are sensitive to the polarity of their

antecedent clause goes back to Klima (1964), who first identified a class of negativity-

tags as diagnostics for a heterogeneous class of negative sentences.

(1) Klima’s negativity-tags: [Klima (1964)]

a. Writers won’t accept suggestions,

(i) …and neither will publishers

(ii) …will they?

(iii) …not even reasonable ones.

(iv) …and publishers won’t accept them, either.

b. Writers will accept suggestions,

(i) #…and neither will publishers

(ii) #…will they?

(iii) #…not even reasonable ones.

(iv) #…and publishers will accept them, either.

225



Klima used these diagnostics to show that the class of contexts that we might count

as ‘negative’ is heterogeneous. While Klima’s negativity-tags pick out negative an-

tecedents from positive ones, they are licensed in a variety of contexts, besides just ones

involving the negative marker not. In English, negativity can be introduced by anti-

additive quantifiers (never, nobody, nothing, no NP), downward entailing quantifiers

(rarely, few NP), or negative proximatives (hardly, barely, hardly any NP) in adverbial

positions, or argument positions, in addition to the overt negative marker not.

We are faced with two interrelated questions: (i) what does it mean for a context to

be negative in a sense that is relevant for the interaction with anaphora? That is, how

can the negativity of the antecedent for anaphoric purposes (DISCOURSE-NEGATIVITY) be

characterized?, and (ii) how can the polarity-sensitivity of the anaphora be accounted

for?

Discourse polarity is determined in complex ways. Some of them are morphosyn-

tactic and overt, while some of them aren’t. The discussion of these mechanisms in this

chapter will focus on what renders a sentence negative in the sense that it is a suitable

antecedent for a negativity-tag.

In addition to the semantic and pragmatic variation of discourse-negative contexts

discussed in the previous literature, this chapter discusses some additional variation on

a pragmatic dimension, providing evidence that suggests that negativity may be intro-

duced implicitly in discourse. Examples of contexts in which this is the case are the

contexts which Kroll (2019, 2020) identifies as contexts licensing polarity-reversals in
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sluicing, i.e., neg-raising and disjunction, as well as contexts involving sarcasm or ac-

commodation.

I argue that the implicit contextual introduction of discourse-negativity suggests that

it is not a property of sentences or the syntactic or semantic representation of clauses.

Instead, the new data points towards a characterization on a dynamic semantic level,

which allows for interaction with contextual factors.

In particular, the chapter suggests that we can suitably characterize a discourse-

negative utterance in terms of the introduction of an anti-veridical propositional dref in

addition to the dref corresponding to the entire assertion. This is based on the assump-

tions from Stone (1999); Stone and Hardt (1999); Krifka (2013); Snider (2017)) about

the anaphoric potential of sentences including negation, and in line with the generaliza-

tions in the previous chapters, about the interaction between anaphora and negation, as

well as other non-veridical operators. The current chapter shows how this characteriza-

tion can be applied to the diverse landscape of discourse-negativity and aims to provide

an argument that it is more suitable for the analysis of discourse-negativity than other

accounts of the polarity-sensitivity of negativity-tags and expressions that pattern like

them.

The chapter proceeds as follows:

Section 6.2 provides a brief discussion of the negativity-tags introduced by Klima,

and some additional anaphoric expressions, which exhibit the same kind of polarity-
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sensitivity. This section aims to establish a few negativity-tags that could serve as diag-

nostics of discourse negativity for the upcoming discussion.

Section 6.3 provides an overview of the syntactically and semantically diverse land-

scape of environments that are negative for the purposes of the discourse, i.e., ones that

license negativity tags.

Section 6.4 provides an overview of different possible characterizations of discourse-

negativity: On the level of a syntactic or semantic representation of a clause, its prag-

matic effect, or its anaphoric potential in a dynamic semantic framework. The section

also discusses how an account on any of these levels of analysis could explain the di-

versity of negative licensing expressions discussed in Section 6.3.

Section 6.5 introduces new data that can help distinguish between the approaches. We

will look at data where discourse-negativity is introduced contextually, which provides

evidence for a characterization that is amenable to contextual manipulation. I suggest

that our generalization, that a discourse-negative utterance is one that updates the dis-

course to include an anti-veridical propositional dref, is a suitable generalization for

the data we have seen. The section goes on to discuss some data that seems to favor a

characterization that does make reference to syntactic structure and how the challenges

posed by these data points can be addressed.
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Section 6.6 reports an experiment that supports the view that discourse-negativity

does not rely on sentential negation. It compares the availability of negativity-tags (in

particular ‘Why not’-questions) with antecedents that involve different kinds of anti-

veridical embeddings. The results show that cases of neg-raising that are uncontro-

versially derived pragmatically, as well as anti-veridical attitudes, all show proportions

of ‘why not’ follow-ups that would not be expected if they are interpreted like a non-

negative antecedent.

Section 6.7 illustrates how the negative antecedent requirement and other facts about

the interaction with negation of the negativity-tag ‘why not’ may be analyzed in our

system with only minimal extensions.

Section 6.8 concludes the chapter by summarizing its main points.

6.2 Negativity-Tags

The anaphoric expressions we use as diagnostics of discourse-negativity in English are

Klima’s neither-tags, agreeing uses of negative PolPs, canonical-question uses of ‘Why

not?’, and anti-veridical propositional anaphora.
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Neither-tags

Among Klima’s negativity-tags are neither-tags, which involve the negative polar ad-

ditive neither in a sentence with verb-phrase ellipsis (VPE). Requiring a negative an-

tecedent, neither-tags can be used with a negative antecedent utterance, but not with a

positive one.

(2) Neither-tags:

a. Camels don’t store water in their humps. Neither do andromedarys.

. (‘Andromedarys don’t store water in their humps either.’)

b. #Camels store water in their humps. Neither do andromedarys.

Klima’s diagnostics fall into a larger class of cross-clausal anaphoric expressions that are

sensitive to the polarity of their antecedent. Some other anaphoric expressions which re-

quire a negative antecedent are agreeing uses of negative polarity particles ‘no’, canon-

ical question uses of reduced reason-interrogatives ‘Why not?’, and anti-veridical uses

of propositional anaphora. These contrasts are illustrated below.

Polarity Particles

The interpretation of polarity particles (like English yes/no) is also sensitive to the polar-

ity of their antecedent clause (Pope (1972); Ginzburg and Sag (2000); Kramer and Rawl-

ins (2009); Farkas and Bruce (2010); Cooper and Ginzburg (2012); Holmberg (2013);

Brasoveanu et al. (2013); Roelofsen and Farkas (2015)). In particular, agreeing uses of
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no are possible with negative antecedents, but not positive ones.

(3) Agreeing uses of no:

a. A: Camels don’t store water in their humps.

B: No, Camels don’t store water in their humps.

b. A: Camels store water in their humps.

B: #No, Camels store water in their humps.

The contrast reported in the literature (3) is supported by experimental evidence from

Brasoveanu et al. (2013), showing that, in agreeing responses to positive assertions, yes

is overwhelmingly preferred over no and in agreeing responses to negative assertions,

either yes or no can be used. Based on this contrast, Brasoveanu et al. (2013) suggest

that agreeing uses of no can be used as a diagnostic of sentential negativity in the sense

of Klima.

‘Why not’ Questions

A further diagnostic we will be considering here comes from canonical question uses

of reduced why not questions (Hofmann (2018); Anand et al. (2021)). We will call these

uses factive uses of ‘Why not’.1 These involve clausal ellipsis and a remnant including
1Canonical question / factive uses of why not include information-seeking question uses or factive

embedded uses. These uses require a negative antecedent, in contrast to modal interpretations of why not,
which arise under rhetorical question uses or in non-veridical embeddings.

(i) a. A: Let’s go to the movies!
B: Sure, why not!

(We should go to the movies)
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negation and the question-word why, and are available with negative antecedents, but

not positive ones.

(4) Factive why not:

a. Camels don’t store water in their humps, but I don’t know why not.

. (‘I don’t know why camels don’t store water in their humps.’)

b. #Camels store water in their humps, but I don’t know why not.

As a result, we might similarly consider these as diagnostics of negativity.

Anti-veridical Propositional Anaphora

Based on the discussion in Part I of this dissertation, we also consider propositional

anaphora in anti-veridical embeddings. Chapter 5 suggested that these require an an-

tecedent that is also anti-veridical (in case both discourse segments are uttered by the

same speaker). As such, they may be consistently used with a negative antecedent sen-

tence, but not with a positive one (5).

(5) a. Camels don’t store water in their humps. That is a misconception.

. (that ≈ that camels store water in their humps)

b. #Camels store water in their humps. That is a misconception.

Based on these contrasts, we will use the four diagnostics discussed here—neither-tags,

b. Sue wants to have a barbeque and I don’t really see why not.
(I don’t see why we shouldn’t/wouldn’t have a barbeque)
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agreeing uses of negative polarity particles, factive ‘Why not’, and discourse-consistent

uses of anti-veridical propositional anaphora—to distinguish between negative and af-

firmative antecedent utterances in discourse.

6.3 Negative Environments

Klima’s negativity tags and the additional anaphora requiring a negative antecedent

listed here are not available with positive antecedents. Since Klima’s seminal paper,

it is known that the class of possible antecedent sentences, which pattern as discursively

negative, is heterogeneous.

The variation can be characterized along a syntactic and a semantic dimension (Klima

(1964), see also discussion in Brasoveanu et al. (2014)). The syntactic variation arises be-

cause discourse negativity can be introduced by the negative marker not, negative quan-

tifiers in argument position, and negative sentential adverbials. The semantic variation

arises because negative operators introducing sentential negativity can be characterized

as having varying semantic strength in the sense of Zwarts (1995): They include the

anti-morphic negative marker not (as shown above)2, anti-additive negative quantifiers
2A function f : A → B, where A,B are boolean algebras is anti-morphic (cf. Zwarts (1995)) iff it

satisfies both sentences of De Morgan’s laws, i.e. iff

• f(a∨ b) = f(a)∧ f(b) and

• f(a∧ b) = f(a)∨ f(b)

• Jasmine doesn’t drink and smoke. ⇔ Jasmine doesn’t drink or Jasmine doesn’t smoke.

• Nobody drinks and smokes. 6⇔ Nobody drinks or nobody smokes.

• I hardly drink and smoke. 6⇔ I hardly drink or I hardly smoke.
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(never, nobody, nothing, no NP), certain (although not all) downward-entailing quan-

tifiers (rarely, few NP, not all NP), and negative proximatives (hardly, barely, hardly

any NP, which can be characterized as downward-asserting (i.e. downward-entailing in

their at-issue content, cf. Horn (2002); ?, 2016)). All of these operators also license

NPIs, which suggests that they are all ‘negative’ in some way.

6.3.1 Anti-additive Quantifiers

Negativity-tags are licensed following utterances including anti-additive quantifiers3.

(6) Negativity-tags following negative quantifiers:

a. Sentence adverbials:

Jasmine never exercises

(i) Neither does Sue.

(ii) No, she never does.

(iii) She never told me why not, though.

(iv) That was a lie.
3A function f : A → B, where A,B are boolean algebras is anti-additive (cf. Zwarts (1995)) iff it

satisfies at least the first sentence of De Morgan’s laws, i.e. iff

• f(a∨ b) = f(a)∧ f(b)

• Jasmine doesn’t drink or smoke. ⇔ Jasmine doesn’t drink and Jasmine didn’t smoke.

• Nobody drinks or smokes. ⇔ Nobody drinks and nobody smokes.

• I hardly drink or smoke. 6⇔ I hardly drink and I hardly smoke.
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b. Subject position:

No student read the paper.

(i) Neither did the instructor.

(ii) No, no student did.

(iii) I need to find out why not.

(iv) Even though they claimed that.

c. Object position:

The PR-agents gave no comments at this time

(i) Neither did the chair of the board.

(ii) No, they didn’t.

(iii) but they didn’t say why not.

(iv) That was just a rumor.

The observation that negative quantifiers in adverbial and argument positions license

subsequent negativity-tags is documented in Klima (1964), for neither-tags (as well as

the other Klima-tags). It is further supported experimentally by the studies in Brasoveanu

et al. (2013) and Brasoveanu et al. (2014). Both studies present experimental data from

forced-choice tasks showing that English utterances including negative quantifiers, lead

to a preference for a negativity tag over a follow-up that is compatible with a posi-

tive antecedent. The studies used agreeing uses of negative PolPs (Brasoveanu et al.

(2013)),VPE in agreeing utterances4, and question-tags (Brasoveanu et al. (2014)) as
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diagnostics of negativity and compared the proportion of follow-ups that indicate a neg-

ative antecedent and ones that indicate a positive one.

Experiment 2 (with PolPs) and experiment 3 (with agreeing sentences including

VPE) presented in Brasoveanu et al. (2013), as well as Brasoveanu et al. (2014) suggest

that anti-additive neg-words in subject position robustly pattern with the controls involv-

ing negative markers (not). This experiment confirms Klima’s observations: Sentences

with negative quantified subjects pattern like negative sentences rather than positive

ones.

For PolPs, sentences with neg-words allow for both yes and no in agreeing responses,

but exhibit a preference for no. Overall, the results suggest that anti-additive subjects and

adverbs license negativity tags to the same extent as utterances with negative markers.

Negative quantifiers in object position also received a high proportion of follow-ups

licensed by negativity in Brasoveanu et al. (2014). However, this proportion was lower

than in the case of negativity introduced by adverbs and subjects.

While the results show that neg-words pattern as negative for the purposes of licens-

ing negativity-tags in discourse, object neg-words do so less robustly than those realized

in adverb or subject position.
4For example:

(i) Brasoveanu et al. (2013): (10+11)
a. A: Mary visited some of the children.

B: I agree, she did / * didn’t.
b. A: Mary didn’t visit any of the children.

B: I agree, she * did / didn’t.

The polarity-sensitivity of configurations like this are further discussed in chapter 10.
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6.3.2 Downward-Entailing Quantifiers and Negative Proximatives

Further, Klima points out that negativity can be introduced by different kinds of (often

weakly) negative expressions. Besides the anti-additive negative markers and negative

quantifiers above, sentential negativity may be introduced by negative proximatives like

hardly or barely (Klima (1964)), as well as downward-entailing5 quantifiers (Brasoveanu

et al. (2014)). For negative proximatives, this is illustrated in (7).

(7) Negative proximatives

a. Sentence adverbials:

Jim hardly/barely exercises

(i) Neither does Sue.

(ii) No, he hardly/barely does.

(iii) but he never told me why not.

(iv) that was just a rumor.

b. Subject position:

Hardly/barely any student read the paper

(i) Neither did the instructor.
5A function f : A→ B, where 〈A,≤〉, 〈B,≤〉 are boolean algebras is downward-entailing (cf. Zwarts

(1995)) iff

• (f(a)∧ b ≤ a) → f(b)

• Jasmine didn’t eat. → Jasmine didn’t eat breakfast.

• Nobody ate. ↔ Nobody ate breakfast.

• I barely ate. 6↔ I barely ate breakfast.
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(ii) No, hardly any students did.

(iii) and I need to figure out why not.

(iv) that was just a rumor.

c. Object position:

My PR-agent gave hardly/barely any comments about this

(i) Neither does my PR-agent.

(ii) No, she gave hardly/barely any comments.

(iii) and I won’t tell you why not.

(iv) that was just a rumor.

Klima (1964) reports that there is some variation regarding these contexts. While many

English speakers accept the negativity-tags in (7), some do not. Horn (2002); ? charac-

terizes negative proximatives as downward-asserting, i.e., downward-entailing in their

asserted content, while the component that prevents negative proximatives from being

full downward-entailing is part of a backgrounded meaning dimension, which is ‘asser-

torically inert’. Horn made this distinction to account for the fact that negative proxi-

matives behave like downward-entailing operators for the purposes of NPI licensing.

Negative proximatives and downward-entailing quantifiers show similar patterns, as

well. Besides the negative proximatives discussed by Klima, Brasoveanu et al. (2014)

show that certain downward-entailing quantifiers (in particular English few and rarely)

also introduce negativity into the discourse. This is illustrated in (8).

(8) Downward-entailing quantifiers:
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a. Sentence adverbials:

Jim rarely exercises.

(i) Neither does Sue.

(ii) No, he rarely does.

(iii) but he never told me why not.

(iv) that was just a rumor.

b. Subject position:

Few students read the paper.

(i) Neither did the instructor.

(ii) No, hardly any students did.

(iii) and I need to figure out why not.

(iv) that was just a rumor.

c. Object position:

I have few comments at this time.

(i) Neither does my PR-agent.

(ii) No, she gave hardly/barely any comments.

(iii) and I won’t tell you why not.

(iv) that was just a rumor.

Although these weaker negative expressions introduce sentential negativity to some ex-

tent and the follow-ups in (7) and (8) are acceptable for some speakers, they seem to do

so less strongly than anti-additive negative operators. Klima’s remarks about the degree
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to which negative proximatives introduce sentential negativity in English suggest that it

is subject to some dialectal variation.

6.3.3 Brasoveanu et al. (2014): Scales of Negativity

Further testament to a varying degree of sentential negativity introduced by these weakly

negative expressions is provided by the experimental results presented in Brasoveanu

et al. (2014). The study used question-tags as a diagnostic of discourse-negativity. In a

forced-choice task, participants were presented with an utterance and asked to choose

between two different follow-ups, indicating a negative or positive antecedent, respec-

tively. For negative operators in the antecedent utterance, they manipulated the negative

strength (i.e., anti-additives and downward-entailing ones) and syntactic position, i.e.,

quantifiers in subject, object, and sentence-adverb position.

Compared the proportion of negativity-tags following utterances including negative

expressions of these different kinds, the study finds that the ratio of choices in favor of a

negativity-tag is modulated by the two factors introduced as the independent variables.

There was a cline between anti-morphic, anti-additive, and downward-entailing nega-

tive expressions, but only the difference between anti-additive negative expressions and

downward-entailing ones was found to be statistically significant. The other significant

difference they found was whether or not the negative expression is in an overt position

in the I-domain or introduced in an object DP, so whether it is scoping over sentence

radical in its surface position or whether this scope-relation needs to be derived. Their
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experimental findings give rise to the following hierarchy of sentential negativity, where

linguistic devices higher on the scale introduce sentential negativity more robustly than

those lower on the scale:

(9) Hierarchy of sentential negativity: [Brasoveanu et al. (2014)]

{NEG, N-ADV, N-SUBJ} >> N-OBJ >> {DE-ADV, DE-SUBJ} >> DE-OBJ

In particular, they find that anti-additive negative expressions are followed by a higher

proportion of negativity-tags than downward-entailing operators. Also, sentential nega-

tion, sentential adverbs, and subjects are followed by a higher proportion of negativity-

tags than objects. A possible conclusion is that these expressions introduce discourse-

negativity more robustly.

The experimental data reported in Brasoveanu et al. (2013, 2014) experimentally

confirms the observations reported in the literature, i.e., that question-tags, polarity par-

ticles, and agreeing utterances with VPE are licensed with negative antecedents, but

not positive ones. The studies also support the generalization that anti-additive quan-

tifiers and downward-entailing quantifiers introduce discourse-negativity. While these

are clearly negative compared to a positive baseline, the gradience found in the forced-

choice data shows that different negative expressions are associated with different pro-

portions, suggesting that they might be characterized as more or less negative in some

sense.

The gradience found here suggests that some of these expressions are in some sense

‘more/less negative’ than others. This raises the question of whether the gradience
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should be explained as part of a theory of linguistic competence and representations

or linguistic performance and sentence processing. While this question lies outside of

the scope of this work, I will briefly return to it in Chapter 8, the conclusion, where I

briefly outline some avenues for future research.

6.4 Approaches to Discourse-Polarity

The sensitivity of cross-clausal anaphora to the polarity of their antecedent poses a the-

oretical challenge: It calls for a representation of the antecedent polarity and a mech-

anism by which anaphoric processes may be sensitive to it. This section (and the one

after this one) addresses the question of what makes an utterance discourse-negative,

thereby allowing for subsequent negativity-tags. Here, we compare different possible

characterizations of discourse-negativity:

Ones that make reference to a syntactic or semantic notion of sentential negation,

and ones that appeal to the pragmatic effect of negative sentences. It also discusses an

commitment-based discourse-level approach based on the theoretical claims made in

Chapters 2& 5.

6.4.1 (Morpho)-Syntactic Characterizations

In his seminal paper, Klima conceives of sentential negativity as a syntactic property

of sentences. While the syntactic heterogeneity quickly rules out the possibility of a

surface generalization, there is a rich literature on covert syntactic mechanisms which
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analogize anti-additive neg-words to a syntactic notion of sentential negation in the sense

of Zanuttini (1997), i.e., projecting a PolP. An analysis of discourse-negativity in the

spirit of Klima would be one that allows all of our licensing expressions to introduce

sentential negation, which is characterized syntactically.

The assumption would be that the various expressions introducing negativity express

negation, and because of that, the expression projecting a polarity-phase may be non-

overt, while a syntactic relationship between the negative exponent and this PolP is

assumed. Work in this area has mainly focused on how sentences including anti-additive

neg words could be characterized as negative.

The NEG-criterion approach presented by Haegeman and Zanuttini (1991) suggested

that neg-words bear negative features and need to (possibly covertly) move to Spec PolP

to get these features checked. Ladusaw (1992) suggested that anti-additive quantifiers

are themselves non-negative indefinites and trigger the presence of an abstract negative

operator, which needs to bind the variables introduced by the neg-words.

Penka (2007, 2010) provides arguments for a decompositional approach under which

neg-words have separate indefinite and negative semantically active components by not-

ing the availability of split-scope readings.

(10) After Penka (2007): (3)

Du
you

musst
must

keine
no

Jacke
jacket

anziehen.
put.on

‘You don’t have to wear a jacket’

a. It is not obligatory that you wear a jacket ¬ > musst > ∃
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b. There is no jacket that you must wear ¬ > ∃ > musst

c. It is obligatory that you don’t wear a jacket musst > ¬ > ∃

Penka’s arguments give rise to decompositional analyses of split scope readings, which

take neg-words to be semantically indefinites and syntactically licensed by an abstract

negation operator. Different decompositional analyses make different assumptions about

the syntactic status of the abstract negative operator, the morphology of neg-words,

and the syntactic dependency between them (see, e.g., Zeijlstra (2011); Iatridou and

Sichel (2011), Tubau (2008), or Zeijlstra (2016) for an overview). What is crucial for

our purposes is that they syntactically analogize clauses including negative quantifiers

to clauses including sentential negation.

It is this property that any syntactic characterization of discourse-negativity would

rely on: The assumption of a morphosyntactic realization of sentential negation as part

of the syntactic representation of the clause.

The previous section noted that certain downward-entailing quantifiers also intro-

duce discourse negativity. De Swart (2000) shows that downward-entailing quantifiers

may also exhibit split-scope readings:

(11) De Swart (2000): (13) [Dutch]

Ze
they

hoeven
need

weinig
few

verpleegkundigen
nurses

te
to

ontslaan.
fire

a. For a group Y consisting of few nurses y, it is the case that it is necessary

for them to fire each individual member of Y (de re)
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b. #It is necessary for them to fire few nurses (de dicto)

(Note that this is ruled out because hoeven (‘need’) is an NPI)

c. It is not necessary for them to fire more than a small number of nurses (split)

So long as split readings can be taken as evidence for a decompositional account6,

this suggests that DE-quantifiers like few should be analyzed analogously to negative

quantifiers and receive a decompositional analysis which involves an upward monotone

proportional quantifier which tends towards the upper end of the scale (roughly para-

phrasable as many), and sentential negation.

In summary, syntactic characterizations of sentential negativity require the presence

of a morphosyntactic expression of negation within the clause and a decompositional

analysis of anti-additive neg-words, as well as downward-entailing quantifiers.

6.4.2 Characterizations based on the Semantic Representation

We can also conceive of a semantic characterization of discourse-negativity.

Jackendoff: Semantic Sentential Negation

For a semantic characterization of negativity, we look to semantic characterizations of

sentential negation.

Jackendoff (1969) gave a semantic revision of Klima’s syntactic characterization of

sentential negation. He suggested that a sentence with a surface form [X-neg-Y] in-
6DeSwart’s paper actually presents an argument against decompositional approaches, and in favor of

a generalized-quantifier view of negative quantifiers, which will be further discussed below.
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cludes sentential negation iff there exists a paraphrase It is not the case that [X-Y]. This

characterization is discussed in Horn (1989), who notes that it is essentially equivalent

to assuming that (semantic) sentential negation involves a representation where contra-

dictory negation is the highest scoping operator.

This semantic characterization is hard to distinguish from some of the syntactic ac-

counts since the generalizations for some of the syntactic accounts could also be stated

on the level of LF, i.e., a syntactic representation of semantic content. However, the se-

mantic generalization applies to a semantic representation, independently of whether it

is assumed to be a part of syntax or not (and therefore applies to LF-based accounts, but

also Montegovian indirect interpretation approaches). Horn (1989) (p. 187) notes that

the two kinds of characterizations come apart when considering the scope of negation:

While Jackendoff’s semantic characterization requires negation to take scope over the

whole sentence, syntactic characterizations of sentential negation may allow for other

scope configurations. This is discussed in more detail in the comparison of the ap-

proaches below.

Crucially, the characterization in terms of high-scoping contradictory negation also

relies on a decompositional analysis of anti-additive neg-words (the Aristotelian contra-

dictory of No S is P is Some S is P) and negative downward-entailing quantifiers (Few

S are P could be paraphrased as It’s not the case that many S are P).
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A Possible Alternative: Negative Quantifiers

A different possible semantic generalization noted by Brasoveanu et al. (2013) might

characterize discourse-negative utterance as involving downward-entailing operators.

This generalization would be compatible with a non-decompositional analysis of nega-

tive quantifiers as generalized quantifiers (e.g. Geurts (1996); De Swart (2000)). Zwarts

(1995) characterizes negative markers (like not), anti-additive quantifiers (like never,

no), and downward-entailing quantifiers (like rarely, few) all under the umbrella of

downward-entailingness, a weaker notion of negativity for operators. No anti-morphic

or contradictory negation is required to satisfy this characterization, and a decomposi-

tional account would not be necessary in this case. Zwarts suggests that is is this prop-

erty due to which all of these operators introduce negative contexts and license (weak)

NPIs. Although downward-entailingness characterizes a class of expressions licensing

weak NPIs, the hypothesis that all downward-entailing expressions license negativity-

tags is quickly dismissed when considering counterexamples to this generalization, in-

cluding at most n NP:

(12) Brasoveanu et al. (2013):

a. At most six volunteers signed up for free housing.

b. Yes / # No, at most six of them did.

Brasoveanu et al. (2013) point out the possibility of another semantic generalization

which might not require a decompositional account. At the same time, they suggest that
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in the absence of such a theory, the fact that anti-additive neg-words pattern with anti-

morphic contradictory negative markers in their licensing of negativity-tags should be

taken as evidence for a decompositional account of neg-words.

Upshot

A semantic generalization requires the presence of a sufficiently ‘negative’ operator

in the semantic representation. In particular, Jackendoff’s (1969) characterization, in

combination with a decompositional account of negative quantifers seems promising.

This kind of account differs from the syntactic account because the negative operator,

while assumed as part of the semantic representation, does not necessarily have a sen-

tential negation counterpart in the syntax. Further, Jackendoff’s (1969) characterization

states that negation needs to be the highest-scoping operator in the interpretation of the

sentence under consideration, which is not necessarily the case for a syntactic charac-

terization.

6.4.3 Pragmatic / Psychological Characterization

Moxey et al. (2001) point out a connection between sentential negativity and comple-

ment anaphora: Certain (but not all) downward-entailing quantifiers license comple-

ment anaphora (i.e., anaphora to the set that is the result of subtracting the nuclear scope

from the restrictor), like they in (13).
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(13) Complement anaphora Moxey et al. (2001): (1+2)

a. Few football fans went to the match.

b. They watched it at home on TV instead.

(they: the football fans who didn’t go to the match)

Moxey et al. (2001) point out that those DE-quantifier that license negativity-tags also

license complement anaphora. They suggest that certain downward-entailing quantifiers

(like few) involve denials while others (like at most three) involve affirmations and that

the licensing of complement anaphora is related to the denial associated with negation.

More specifically, the experimental results in Sanford, Dawydiak, and Moxey (2007)

show a near-perfect correlation between the proportion of complement anaphora follow-

ing a given quantifier and the proportion of negativity tags following the same quantifier

(measured in terms of a denial index, which is computed based on the proportions of

anaphoric neither-tags, polar-question tags, and same-sentence either-tags).

While Moxey et al. (2001) take the Klima tags to be diagnostics of denial by assump-

tion, for us, of course, it is a question of whether the assumption of expectation denial

can explain the licensing of negativity-tags.

Proponents of the presupposition denial and inference theory of anaphoric comple-

ment set reference (Moxey et al. (2001); Moxey (2006); Sanford et al. (2007)) suggest

that the licensing contexts are characterized by the denial of a previous expectation.

The term ‘presupposition’ is used here referring to a previous supposition or expecta-

tion, rather than presupposed implications commonly discussed in linguistic pragmatics.
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Due to the potential for confusion, I will speak of expectation denial in the following.

Moxey et al. (2001) motivate the theory based on the pragmatic generalization that

negative statements (like, e.g., John didn’t go to the cinema.) are often quite uninfor-

mative (in fact, there are many things which John might not have done). However,

negated statements become informative if they deny a previous expectation. As a result,

negation often expresses the denial of some supposition, assumption, or expectation.

Further, there is experimental evidence that contexts in which this is the case facilitate

the comprehension of negative sentences (Clark (1976); Horn (1989); Wason (1965))

Moxey et al. (2001) take the denial of an expectation as a pragmatic and psycholog-

ical effect or function associated with contradictory negation and further suggest that

expectation denial is core to the observed effects for CA. This is combined with the in-

ference theory of complement anaphora (Sanford et al. 1996; Paterson, Sanford, Moxey,

& Dawydiak 1998), which suggests that when an expectation is invoked and denied, the

processor searches for reasons why the expectation was not met. This, in turn, places

a focus on the members of the set that witness the expectation denial, i.e., the comple-

ment set of the negative DE-quantifier. Moxey and Sanford (1993) present experimental

evidence suggesting that the quantifiers licensing CA (not many, few, very few) lead

listeners to expect that more might have been the case (as opposed to the positive a

few).

While the denial of a supposition or expectation is argued to be functionally associ-

ated with contradictory negation, there are some attempts of separating the expectation-
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denial theory from one that just considers negative quantifiers. Manipulating expecta-

tions introduced by the previous discourse, Moxey (2006) provide evidence that whether

or not quantified sentences contradict previous expectations influences the proportion

of subsequent complement anaphora in production (investigated for sentence comple-

tion tasks). A slight increase of the (otherwise negligible) proportion of complement

anaphora was even found for ‘positive’ quantifiers (a few / a small number), which gen-

erally do not license complement anaphora or negativity-tags.

Moxey, Filik, and Paterson (2009) present similar findings for an online comprehen-

sion task using eye-tracking while reading. The argument made in these studies is that

negative quantifiers license complement anaphora because they imply an expectation,

which is denied by the assertion.

The strong correlation between the proportion of complement anaphora and nega-

tivity tags for the various quantifiers tested in Sanford et al. (2007) suggests that quan-

tifiers license complement anaphora to the extent that they license negativity-tags. In

light of this, the studies in Moxey (2006); Moxey et al. (2009) give rise to the question

of whether we might want to think about discourse negativity in terms of expectation

denial as well. We would want to address this question by asking whether expectation-

denials would also influence the availability of negativity tags.

The work needed to address this question falls outside of the scope of the present

investigation. However, this characterization is also compatible with a decompositional

analysis of negative quantifiers. Since it is based on the empirical observation that
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among downward-entailing quantifiers, the same set that licenses complement anaphora

also licenses negativity-tags, the account analyzes assertions with negative downward-

entailing quantifiers as negations of the expectation of a larger quantity.

6.4.4 Anti-veridical Propositional Drefs

Here, I argue for a characterization on the level of discourse representation that does

not rely on the presence of a negation-operator in a semantic or syntactic representation

of the clause under consideration. Instead, I suggest that sentential negativity could be

characterized as involving the assertion of the falsity of a contextually salient proposi-

tion, i.e., an anti-veridical propositional dref.

This dynamic semantic characterization of discourse-negativity is in line with the

analyses and generalizations from the previous chapters. It is also consistent with the

expectation-denial account. It seems like the basic assumptions are not about the opera-

tor of contradictory negation itself but rather about asserting the falsity of a proposition.

Importantly, this characterization is further consistent with the various previously

discussed negative contexts, under a decompositional account of negative quantifiers.

That is because, following Krifka (2013), we assume that the basic distinction re-

sponsible for a contrast between simple positive and negative utterances is related to a

difference in their anaphoric potential. Utterances involving negation introduce a propo-

sitional dref corresponding to the prejacent of negation. In addition, this work stressed

that crucially, this dref refers to an anti-veridical proposition.
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Further, we follow Snider (2017), who showed that propositional anaphora are in-

troduced by propositional operators. The availability of anti-veridical propositional

anaphora following utterances with negative quantifiers, illustrated in (14), therefore

provides an additional argument for a decompositional analysis under which negative

quantifiers involve propositional negation.

(14) a. No students handed in the assignment early, although I would have been

happy about that.

(I would have been pleased if some students had handed in the assignment

early)

b. The dossier presented no new information of significance. That was just a

rumor.

(It was a rumor that the dossier presented some new information of signif-

icance)

c. Nobody fantasizes about a corporate desk job compiling spreadsheets. but

Mary seems to believe that.

(Mary seems to believe that some people fantasize about a corporate desk

job compiling spreadsheets)

d. Signing online petitions achieves nothing. That’s a pipe dream.

(That signing online petitions achieves some things is a pipe dream.)
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6.5 Comparing the Approaches

This section presents arguments for a dynamic semantic account of discourse-negativity

based on some data for which the various kinds of approaches would make different pre-

dictions. First, we will consider contexts which license discourse-negativity implicitly,

without an overt expression of negation in the clause that introduces the antecedent.

This kind of data requires an account that does not tie negativity to the linguistic rep-

resentation of a clause itself, such as our dynamic semantic analysis under which a

discourse-negative context is one in which an anti-veridical propositional dref is made

available. Then, we consider some licensing contexts for negativity tags, which may be

considered arguments for an account of discourse-negativity which does make reference

to syntactic structure. We will discuss why this data is challenging for a semantic (or

non-syntactic) account and why our dynamic semantic account can account for these

datapoints nonetheless. The last part of this section considers a few additional contexts

illustrating constraints on implicit introduction of discourse-negativity.

6.5.1 Pragmatic Variation

The heterogeneous landscape of discourse-negative contexts discussed in Section 6.3

cannot distinguish between a syntactic account, a semantic account that relies on the

presence of negative operators in the representation of a clause, an account in terms

expectation-denial, or the dynamic account proposed here, in terms of anti-veridical

propositional drefs. That is because under a decompositional analysis of negative quan-
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tifiers any of these contexts can be analogized to a sentence that includes a negative

marker. A sentence with an instance of a (both semantically and syntactically) negative

operator could satisfy any of these characterizations, as the discussion in the previous

section shows.

However, evidence against a view under which negativity is characterized on the

level of a clausal representation (be it a syntactic or semantic representation), is provided

by cases in which negativity is not overtly realized as part of the sentence introducing

a proposition, but instead contextually supplied. These are contexts which Kroll (2019)

identifies as contexts licensing polarity-reversals in sluicing, i.e. contexts involving neg-

raising or disjunction, as well as sarcasm and contexts involving accomodation.

Kroll (2019) shows that neg-raising contexts and disjunctive contexts allow for polarity-

reversing sluices.

(15) Polarity reversal contexts [Kroll (2019)]

a. Neg-raising contexts:

I don’t think that California will comply but I don’t know why California

wont comply

b. Pos-neg Reversal under Disjunction:

Either the Board grants the license by December 15 or it explains why (the

Board did not grant the license by December 15).

c. Neg-pos Reversal under Disjunction:

Either John didn’t do an extra credit problem, or he didn’t mark which one
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(he did which one).

In (15-a), the clause including the ellipsis can be paraphrased as ‘I don’t know why Cal-

ifornia won’t comply’, while the antecedent is the embeded clause in the first sentence

‘that California will comply’. Although the antecedent clause does not include negation,

the ellipsis is interpreted as it if did.

A similar case is shown in (15-b). Here, the clause including the ellipsis can be

paraphrased as ‘why the Board did not grant the license by December 15’, where the

antecedent is the clause ‘Either the Board grants the license by December 15’, which

does not include negation. Again, the ellipsis is interpreted as if the antecedent included

negation.

In (15-c), we see a polarity-reversal in the opposite direction: While the antecedent

is expressed in the clause ‘Either John didn’t do an extra credit problem’ which includes

negtion, the clause including the ellipsis can be paraphrased as ‘he didn’t mark which

extra credit problem he did’., i.e. in a way that is compatible with a positive antecedent.

Kroll uses the examples in (15) to show that the pragmatic licensing requirement on

clausal ellipsis is sensitive to the local context of the anaphoric expression. The polarity-

mismatches between the ellipses in (15) and their antecedents can be explained when we

take into account the effect of neg-raising and disjunction on the local context of the

ellipsis site and the antecedent.

Kroll suggests that the proposition that provides the ‘negative’ interpretation for

the sluice in the above cases given in the local context, because the context supports
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an interpretation s.t. that the proposition expressed by the antecedent clause is false.

Specifically, Kroll argues that sluicing is licensed only if the proposition expressed by

the elided constituent is locally given. Kroll’s requirement of local givenness requires

that the proposition expressed by the ellipsis (i) is expressed by an antecedent, and (ii)

is entailed by the local context (modulo F-closure). This analyzes clausal ellipsis as

anaphoric to a proposition, and is similar to what I suggested for pronominal anaphora

in Chapter 5. For pronominal propositional anaphora, we found that they need to be

compatible with the local contexts, resulting in a slightly weaker requirement.

Under this view, the sluices in (15-a) and (15-b) are interpreted in this way, because

the the embedded ‘positive’ clause expresses a proposition, and the ‘negative’ interpre-

tation, i.e. its falsity is supported in the local context.

Accordingly, we are dealing with local contexts in which a previously introduced

propositional dref is locally anti-veridical, i.e. false in the local context. Importantly for

our purposes, the same contexts allow for negativity-tags. Here, though the antecedent

is introduced by a positive clause, and the negativity is introduced dynamically in the

local context.

Neg-Raising

The embedded clause in an utterance with first-person neg-raising is interpreted as non-

veridical in relation to the speaker. Based on the generalizations from part I, we expect

it to be an antecedent for an anti-veridical propositional anaphor.
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(16) I don’t think that Trump will comply with the debate requirements, even though

he claimed that beforehand.

In addition, neg-raising contexts license neither-tags and canonical why not.

(17) I don’t think that Trump will comply with the debate requirements,

a. but neither will Biden.

b. but I don’t know why not.

(3I don’t know why Trump won’t comply with the debate requirements)

Agreeing uses of no are not a good test for contextually introduced negativity, since

these might just as well be analyzed as contradicting / reversing uses of no, which are

compatible with non-negative antecedents. Instead, we should look at uses of doch,

which does require a negative antecedent, and seems quite natural with a neg-raising

antecedent.

(18) A: Ich
I

glaube
believe

nicht,
not

dass
that

die
the

Baustelle
construction site

vor
before

nächstem
next

Jahr
year

fertig
finished

wird.
gets
‘I don’t believe that the construction will be finished before next year.’

B: Doch,
DOCH

das
that

wird
will

sie
it

bestimmt.
certainly

‘Yes, it certainly will.’

Of course, this argument for contextual implicit introduction of negativity could be un-

dermined if the neg-raising contexts that license negativity-tags are derived by syntactic
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mechanisms as argued for some cases of neg-raising in Collins and Postal (2018). Under

these kinds of approaches, the embedded clause in a neg-raising antecedent utterance

could be characterized negative on a syntactic level.

However, we can look at neg-raising with non-canonical neg-raising predicates (Kroll

uses remember to make this point for polarity-reversing sluices), or negativity-tags with

neg-raising antecedents where the embedded clause is in an island, i.e. cases which

even Collins and Postal (2018) would characterize as pragmatically derived.

(19) Embeddings under remember:

I don’t remember being scared, …

a. …but I don’t know why not. (why I wasn’t scared)

b. …and neither was my dog. (my dog also wasn’t scared)

make sure with nouns; NP islands: neg-raising with nouns taking nominal comple-

ment clauses

(20) Collins and Postal (2018) (18, 19)

a. It is not my opinion that Mars can be colonized.

b. I am not of the opinion that Mars can be colonized.

(21) I don’t get the impression that Mars can be colonized

a. and scientists can explain why.

(3why Mars cannot be colonized)

259



b. and scientists can explain why not.

(3why Mars cannot be colonized)

c. and neither can the moon.

d. That is a misconception.

(that Mary can be colonized)

wh-islands:

(22) Context: I talked to everyone in the department trying to settle the question

whether donuts should be considered breakfast food.

I haven’t found anyone who thinks that donuts are breakfast food

a. and according to most, neither are crullers.

b. but there are different options about why (not).

c. that just doesn’t seem to be what most people believe.

(that ≈ that donuts are breakfast food)

While many speakers support the judgments reported here, and rate the semantic

neg-raising cases highly, there are other speakers who did not rate some of the semantic

neg-raising very highly. (For example (21-b) or (19-b) received a couple of low ratings).

I interpret the relative availability of negativity-tags with uncontroversially pragmatic

neg-raising as an indication that these contexts license negativity-tags, and introduce

discourse-negativity. This generalization is also tested experimentally in Section 6.6.

In case of neg-raising, the embedded clause does not include overt negation but
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nonetheless expresses an anti-veridical proposition. In particular in cases where we can

be sure that this interpretation is derived pragmatically, based on pragmatic assumptions

about speaker knowledge, an analysis of discourse-negativity based on the epistemic

status of propositions in discourse is the only one which can capture this.

For syntactic accounts, this data is problematic: If discourse-negativity were a prop-

erty of clauses, tied to an instance of morphosyntactic negation, neg-raising contexts

would not be expected to pattern like a negative context. For semantic accounts which

require a negative operator as part of the semantic representation of a proposition, these

data are problematic for similar reasons.

Disjunction

Kroll shows that polarity-reversing sluices are licensed under disjunction for positive-

negative reversals (23-a), and for negative-positive reversals (23-b).

(23) a. After Kroll (2019): (28)

Either John didn’t do an extra credit problem, or he didn’t mark which

one.

(or he didn’t mark which one he did)

b. After Kroll (2019): (30)

Either the Board grants the license by December 15th, or it explains why.

(why the Board did not grant the license by December 15th)

As discussed in part I, disjunction is a non-veridical discourse relation, which doesn’t
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require that the propositions expressed by the disjuncts are compatible with each other.

As a result, pronominal propositional anaphora under anti-veridical embeddings in the

second disjunct may have antecedents that are veridical in the context of the first disjunct

(24-a), or the other way round (24-b).

(24) a. Either the instructor granted an extension to the deadline, or that is just a

rumor.

(that ≈ that they granted an extension to the deadline)

b. Either Mary didn’t get infected, or she is aware of it already.

(it ≈ that Mary is sick)

Both why not, and neither seem less than ideal in these contexts:

(25) a. Context: Students of a class are discussing a recent class announcement.

knowing that their instructor tries to be maximally transparent and benefi-

cient to the students.

? Either the instructor granted an extension to the deadline, or they will

explain why not.

(why they did not grant an extension to the deadline)

b. Context: It is known that Mary and Sue will always come to parties to-

gether. The hosts are discussing who RSVP’d.

?? Either Mary is coming, or neither is Sue.

However, the simple why-sluice also doesn’t seem great in this kind of context:
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(26) ? Either the instructor granted an extension to the deadline, or they will explain

why.

(why they did not grant an extension to the deadline)

But Kroll showed that, at least, polarity-reversing sluices under disjunction are attested.

It seems though, that the reported cases reported involve future-oriented modals or im-

peratives.

It seems like negativity-tags are supported by contexts which support polar alterna-

tives, such as polar questions, or future-oriented modals and imperatives which intro-

duce the possible options of doing or not doing an action.

(27) (COCA Davies (2008)):

Do you think this was a good idea? Why or why not?

(28) a. Do it by Monday or explain why not.

b. Love yourself, or neither will anybody else.

The fact that this kind of polar QUD supports this kind of situation raises questions

about the impact of the QUD on ellipsis licensing, but the disjunction cases provide

additional support for the idea that discourse-negativity can be introduced contextually.

Sarcasm

In addition to the contextual cases of neg-raising and disjunction, negativity can be

introduced non-overtly by means of pragmatic inference in the case of sarcasm:
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(29) A: Let’s skip the rest of the classes for the day and go to the beach.

B: (sarcastic) Yeah, what a great idea during finals week.

A: (information-seeking) Why not? (why don’t you want to go)

(30) A: Will you be able to afford buying a house in the next five years?

B: (sarcastic) Yeah, right.

A: Well, actually, me neither.

In these cases, the propositional dref is introduced by the polar question, but its falsity

is inferred by the sarcastic utterance.

Accommodation

Polar questions also allow for the accommodation of a negative answer, in which case a

negativity-tag can be available:

(31) Accommodation:

Do you think this was a good idea?

a. Why or why not? (why wasn’t it a good idea)

b. Well, neither do I. (I also think it wasn’t a good idea)

Discussion

Contexts involving neg-raising, disjunction, sarcasm, and accommodation which is sup-

ported by the QUD, are contexts in which discourse-negativity is introduced implicitly,
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either by means of pragmatic reasoning or due to the dynamic effects of disjunction on

the local contexts of its disjuncts. What these cases have in common is that negativity

is not realized in the linguistic representation of the clause that provides the antecedent,

neither on a syntactic level, nor a semantic one.

This provides evidence for a dynamic semantic view, which allows us to capture

the relevant generalizations without making reference to the syntactic or semantic rep-

resentation of a clause. The key representational component determining whether a

negativity-tag is licensed has to be on the level of discourse rather than a linguistic rep-

resentation that is syntactic or limited to the asserted content.

The particular dynamic semantic analysis of negative contexts proposed here can

account for these cases, as propositional drefs can be interpreted as anti-veridical by

virtue of the context, or based on pragmatic reasoning that goes beyond what is asserted.

However, there are certain challenges of this kind of explanation that we haven’t

discussed yet. Importantly, this account predicts that any anti-veridical embedding, not

just ones introduced by negation, should license negativity tags. If this is the case, it

seems like it is certainly less strongly so than in utterances with negation.

(32) a. It’s a misconception that the published communications discussed the press-

ing problems this week, but I can’t imagine why not.

b. It’s a fallacy that the monks said their prayers at noon today, and neither

did the apprentices.
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c. It’s a lie that the children in my Arabic class studied the difficult vocabulary

items this week, and I’m not sure why not.

We know that negativity is gradient and influenced by various factors. We might ask

the question, if negativity-tags are in principle possible in ((32)), but there is a further

constraint decreasing the acceptability here. For the above examples of disjunction, sar-

casm, and accommodation, we saw that the licensing of negativity-tags in the implicit

cases seems to be aided in case the content of the anaphor addresses a polar QUD. It

is conceivable that addressing a polar QUD could be another pragmatic factor in deter-

mining discourse-negativity. If there is a polar QUD, in case of simple negation, the

embedded proposition automatically addresses the same QUD as the full assertion. In

case of anti-veridical propositional attitudes, this is not necessarily the case.

Further research exploring the predictions of the propositional anaphor account of

discourse-negativity should ask two kinds of questions: (i) Do anti-veridical proposi-

tional attitudes license negativity-tags, potentially to a smaller extent than negation?

(ii) If they do introduce negativity, but less robustly compared to negation, is there an

additional constraint explaining the difference? If we could find evidence in favor of

affirming both of these questions, this would point towards anti-veridical propositional

drefs as the key representational component in determining whether a negativity-tag is

acceptable.

Question (i), is addressed by the experiment presented in Section 6.6. The work

needed to address question (ii) and test the polar QUD hypothesis will be left for future
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research.

Before reporting an experiment testing these predictions, the following subsection

will address some data which might be interpreted as a challenge to any non-syntactic

account of negativity. This involves some generalizations about the scope of negation

in a discourse-negative utterance, and also the fact that discourse-negativity can only be

introduced by contextually supported pragmatic inferences in the kinds of contexts dis-

cussed in this subsection. It cannot be introduced by entailment. While these kinds of

contexts may present challenges for a non-syntactic account, I also show how a propo-

sitional anaphor account can capture the same generalizations.

6.5.2 Why a Syntactic Account Seems Good, Actually

A few pieces of evidence and generalizations seem like they might provide arguments

for characterizing discourse-negativity on a syntactic level of representation. This sub-

section addresses some arguments of this kind and suggests reasons why the generaliza-

tions and facts considered here may still be compatible with characterizing discourse-

negativity in terms of the introduction of an anti-veridical dref.

Sentential vs. Constituent Negation

In cases where negation is realized overtly in the antecedent, negativity-tags have been

pretty reliably used as a diagnostic between constituent and sentential negation. This

could be an indication that they can make reference to a sentential negation on a syntactic
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level. However, we will see that the same generalization can be explained in terms of

the introduction of an anti-veridical dref.

The cases in which discourse-negativity is introduced by the negative marker not in

the inflectional domain, contrast with constituent negation (33), which doesn’t create a

context for ‘Why not’ or neither-tags.

(33) a. VP constituent negation:

A: Jack insisted on [not going to school today]VP

B: #Neither did I.

#Why not?

b. AdvP constituent negation: [Klima (1964)]

A: He found something interesting there not long ago.

B: #Neither did I.

#Why not?

The contrast could be described in syntactic terms: it seems that the English negative

marker not introduces sentential negativity (in simplex sentences) if it is introduced in

the inflectional domain (using the terminology from Grimshaw (2000)), but not if it is

introduced in the lexical domain (33-a) or in sub-sentential adjuncts (33-b).

Klima notes that sentences involving constituent negation (33) can be characterized

as involving truth-conditional negation in their semantic representation: (33-a) entails

that Jack didn’t go to school today, (33-b) entails that he didn’t find the interesting thing

there long ago. In spite of this negative semantics, neither-tags aren’t licensed in these
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contexts. Klima takes this to be an argument against an account of sentential negativity

in meaning-related terms and in favor of a purely formal account.

Abandoning a purely syntactic view of sentential negativity, I recast this general-

ization in semantic terms: In case negation is overt, it needs to scope over the sentence

radical in order to introduce a propositional dref.

This generalization is supported by the fact that the only expressions in the lexi-

cal domain which can introduce negativity are negative quantifiers. Plausibly, object

quantifiers, unlike other phrases with constituent negation, can scope higher than their

surface position, and take scope over the proposition expressed by the sentence radical.

We know that this can be the case for objects, but negative quantifiers in adjuncts also

may take high scope in a similar way. (34) in particular shows that this is optional.

(34) John would be happy with no job.

a. ‘John would be happy with not having any job.’

b. ‘It’s not the case that there exists any job that John would be happy with.’

The experimental results from Brasoveanu et al. (2014) showing that negative quantifers

in object position introduce negativity less robustly than subjects and sentence adverbs

also support this generalization. We might hypothesize that the lower proportion of

negativity-tag follow-ups are due to the fact that the representation that licenses them is

derived by an additional derivational step of quantifier scope-taking.

The acceptability contrast of negativity-tags in the context of sentential vs. con-

stituent negation is compatible with an analysis that the relevant restriction is semantic
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and based on scope, although it clearly has syntactic consequences.

Further, the contrast falls out from the assumptions made here, particularly from

Snider’s (2017) generalization that propositional drefs are introduced by propositional

operators for their prejacent.

Since propositional operators may combine with sentence radicals, a sentence rad-

ical in the scope of negation will introduce a counterfactual propositional dref. Con-

stituent negation on the other hand is not a propositional operator and could not intro-

duce a propositional dref. For Snider, this fact, illustrated in (35) is an argument in favor

of the generalization that propositional drefs are introduced exactly in the cases where

there is a propositional operator.

(35) Snider (2017): 173

a. It’s not the case that Nancy has been able to go skiing, though people be-

lieved that.

b. Nancy has not been able to go skiing, though people believed that.

c. #Nancy has been not able to go skiing, though people believed that.

d. #Nancy has been able not to go skiing, though people believed that.

e. #Nancy has been able to not go skiing, though people believed that.

f. #Nancy has been able to go not skiing, though people believed that.

Snider’s generalization that only utterances of sentences with sentential negation intro-

duce a propositional drefs for the prejacent of negation allows us to make sense of the

sentential/constituent negation contrast within a dynamic semantic account.
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Negation Outscoped

Jackendoff’s (1969) suggests that a sentence is semantically negtive just in case contra-

dictory negation is the highest-scoping operator in the clause. In their analysis of PolPs,

Roelofsen and Farkas (2015) assume that this characterization of sentential negation

determines whether a proposition it negative for discourse purposes.7

This generalization could include all the above cases where sentential negation was

introduced by negative markers, adverbials, and negative quantifiers, and scopes over the

entire proposition. It also includes the cases where negation is contextually introduced,

because here also the negative component scopes over the proposition in question. There

are counterexamples to this generalization in which sentential negation is outscoped,

while still introducing negative contexts that licenses a negativity-tag (36):

(36) a. High-scoping modals:

A: You shouldn’t go alone. (□ > ¬), (¬ 6> □)

B: 3Why not? (Why should you not go alone?)

3Neither should you. (you shouldn’t go alone either (□ > ¬))

3No, you really shouldn’t.

3Even though you may believe that. (that ≈ that you should alone?)

b. Quantified pronouns:

A: We all didn’t sleep. (∀ > ¬), (¬ 6> ∀)

B: 3Why not? (Why did you all not sleep?)
7Many insights of their account does not necessarily hinge on this particular choice of how discourse-

negativity is determined.
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3Neither did I.

3No, you truly didn’t

3Even though you may believe that. (that ≈ that we all slept)

While we established that in overt negation cases, negation needs to scope over the

sentence radical at least, it doesn’t seem like it needs to scope over the full sentence.

Horn (1989) notes that cases where another scope-taking element takes scope over

negation are a challenge for purely semantic accounts of sentential negation that is meant

to have syntactic consequences. For our anaphoric cases in particular, these cases are

challenging.

We characterize discourse-negativity as the introduction of a propositional dref cor-

responding to the content in the scope of negation. Consequently, the material that is

picked up anaphorically should amount to that negated content. However, the interpreta-

tion of the negativity-tags in (36) involve the same scope relationships as the antecedent.

If the modal should or the universal quantification in (36-b) are not part of the negated

content in the antecedent sentence, we might not expect their meaning contribution to

be part of the dref that is being picked up anaphorically either. Accordinly, the cases

where negation is outscoped by another operator are a challenge for the account pre-

sented here. However, there may be room for a semantic explanation that is compatible

with it.

Something to note is that different quantifiers seem to vary with respect to how neg-

ative a context still is when they scope over negation. Contexts where negation scopes
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below should, like (36-a), seem to give rise to sentential negativity pretty robustly. On

the other hand, there seems to be more inter-speaker variation with regards to the ac-

ceptability of the follow-ups in (36-a). Brasoveanu et al. (2013) show quantificational

subjects which command negation on the surface provide strong statistically significant

prefences against a negativity-tag, in contrast to referential subjects. This effect is even

larger for at most n and exactly n, compared to the indefinite some.

We see variation between different quantifiers between the impressionistic indi-

vidual judgments collected for should and all, and in the experimental results from

Brasoveanu et al. (2013). The question of why some quantifers prevent the material in

their scope from introducing discourse-negativity more than others should be addressed

on a semantic rather than syntactic dimension.

A possible way of adressing the data in (36) from a semantic perspective might be

an explanation stating that in the interpretation of the anaphoric expressions should and

all do not take high scope by usual scope-taking mechanisms, but that the intepretation

represents a pragmatically derived pseudo scope.

One possibility of a semantic generalization over quantifiers might have to do with

what Löbner (2000) calls a presupposition of indivisibility for distributive definite plu-

rals. Löbner argues that distributive definites are often interpreted as universals, but

that a presupposition of indivisibility gives rise to all-or-nothing effects for distributive

plurals:
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(37) Löbner (2000):

a. The books are written in Dutch.

(all the books are written in Dutch)

b. The books are not written in Dutch.

(all of the books are s.t. they are not written in Dutch)

The cases in (37) pattern as if there was a universal operator taking scope over negation.

However, Löbner argues that this effect can be derived from a presupposition that the

restrictor set of the quantifier is indivisible wrt the nuclear scope: either the restrictor set

is completely contained with in the nuclear scope set, or it is completely outside of it. If

we can find that the puzzling interpretation in these cases is derived by presupposition

and not by the quantifier taking scope over negation, that might alleviate Horn’s (1989)

worry that they might fundamentally challenge purely semantic accounts of sentential

negation.

For a related problem, Zaitsu (to appear) appeals to Homer’s (2015) analysis of the

modal should and its interaction with negation. Homer suggests that should is both a PPI

and a neg-raiser, which means that it can achieve wide scope over negation by syntactic

movement or through a Gajewski (2007)-style homogeneity inference.

Since should, like must, is a PPI, neither of the two can be interpreted in the scope

of negation. Both need to be interpreted as scoping over negation. According to Homer,

as mobile PPIs, they can be moved to a position above negation and take scope from

there.
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(38) Homer (2015):

a. John mustn’t jog. (MUST > ¬, ¬ 6> MUST)

b. John shouldn’t jog. (SHOULD > ¬, ¬ 6> SHOULD)

In a sentence where should appears with clause-mate negation (38), it takes high scope

via canonical scope-taking mechanisms (in this case movement), due to its PPI nature,

a property that it shares with must.

Things are different when should is part of a clause that expresses an anti-veridical

proposition, neg-raising under think in (39). In this kind of context must does not take

scope over negation, but should does.

(39) Homer (2015):

a. I don’t think that John should marry Susan. (THINK > SHOULD > ¬)

Paraphrasable as: I think that John shouldn’t marry Susan.

b. I don’t think that John must marry Susan. (7THINK > MUST > ¬)

Not paraphrasable as: I think that John mustdeonn’t marry Susan.

Since should and must behave differently here, the scope-taking behavior of should

could not be due to their shared PPI nature. Homer presents arguments that this is

due a homogeneity-inference associated with should, which leads to a neg-raising inter-

pretation.

Zaitsu points out a similar contast between should and must in a case where the

proposition expressed by the sentence containing the modal is negated on a contextual
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level, i.e. with disagreeing uses of the negative PolP no.

(40) a. Should Amy leave?

b. No. (Amy shouldn’t leave) (should > not)

(41) a. Must Amy leave?

b. No. (Amy doesn’t have to leave) (not > must)

This contrast, as well as the interpretation of negativity-tags following sentences includ-

ing should can be understood semantically, based on Homer’s characterization of should

as a neg-raiser.

The cases of negativity-tags being licensed following an utterance of a sentence

where negation is not the highest scoping operator (or does not seem to be) present a

challenge. However, this section presented some preliminary arguments suggesting that

there is variation between different scope-taking operators wrt how strongly they allow

for a negative operator in their scope to introduce negativity, and that this variation

should be thought of on a semantic dimension. The subsection presented some inde-

pendently motivated sources of pragmatic inference that could give rise to the reported

intepretaion pragmatically.

6.5.3 Interim Summary

We discussed what kind of properties a characterization of discourse-negativity would

need to have, if it were to make reference to a syntactic or semantic level of the linguistic
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representation of a clause vs. to semantic properties of a representation of the discourse,

which integrates the information from the linguistic content with information from the

discourse context and the epistemic commitments of the speaker.

I suggest that the arguments presented here point in the direction of the latter kind

of characterization: What has been referred to as ‘sentential negativity’ since Klima’s

introduction of the topic is a property of the discourse-effect of an utterance, rather than

its representational features.

This is suggested by the fact that negativity-tags can be licensed via contextual intro-

duction of negativity. Further, I show that the account proposed here, which assumes

that the relevant discourse effect associated with negativity amounts to providing an

anti-veridical propositional dref can address some data which have previously been in-

terpreted as arguments for a syntactic account.

6.6 Experiment: Anti-Veridical Contexts

This section reports a third forced-choice study assessing how robustly different contexts

license negativity tags with the goal of experimentally testing the predictions of different

kinds of approaches to discourse-negativity. It also outlines some possible follow-ups

addressing the same question in other ways.

Based on the above discussion of possible characterizations of negativity on various

levels of representation, here is an overview of the central properties for the different

kinds of accounts:
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1. Morphosyntactic licensing:

Discourse negativity is characterized by a morphosyntactic realization of nega-

tion in the sentence introducing the antecedent.

2. Semantic Polarity:

Discourse negativity is characterized by contradictory negation as the highest-

scoping operator in the semantic representation of the sentence introducing the

antecedent.

3. Anti-veridicality:

Discourse negativity is characterized by the introduction of an anti-veridical propo-

sitional dref.

The first two kinds of analyses of discourse-negativity would need to make referent

to the representation of the clause includes negation. The dynamic semantic account

based on anti-veridicality also allows for negativity to be introduced in contexts where

negativity is introduced implicitly. In particular, these are contexts where a non-negative

embedded clause is interpreted as anti-veridical due to the semantically or pragmati-

cally contributed inferences associated with its embedding context, like anti-veridical

attitudes or cases of neg-raising that are uncontroversially considered to be semanti-

cally/pragmatically derived, even by theorists who suggest that canonical examples of

neg-raising (under not think/not believe) are derived syntactically.

If one of the first two accounts is the more suitable characterization of negativity,

we expect contexts with semantic neg-raising and anti-veridical propositional attitudes
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to pattern more like positive contexts wrt the licensing of negativity-tags. If the third is

more accurate, we expect contexts with semantic neg-raising and anti-veridical propo-

sitional attitudes to pattern more like negative contexts.

This section reports a forced-choice study addressing this question. It compares the

availability of negativity-tags in different kinds of contexts. The antecedents are all bi-

clausal structures where the negativity tags will target the embedded clause. The study

manipulates how the veridicality of the proposition expressed by the embedded clause

is determined. This involves five conditions: In the POS-condition, the embedded clause

is affirmative and expresses a veridical proposition. For NEG, there is overt negation ex-

pressed by not. The NR- and PNR-conditions both involve neg-raising, where the second

involves noun complements to ensure a pragmatic derivation of the neg-raising interpre-

tation. For AV, the embedded clause is embedded under an anti-veridical propositional

attitude. The manipulation is illustrated in (42).

(42) a. POS:

I think that the party planning committee really made an effort this year

b. NEG:

I think that the party planning committee didn’t make an effort this year

c. NR:

I don’t think that the party planning committee made an effort this year

d. SNR:

I don’t get the impression that the party planning committee made an effort

279



this year

e. AV:

I heavily doubt that the party planning committee made an effort this year

It is methodologically modeled after Experiments 1 and 2 from Brasoveanu et al. (2013),

which take advantage of the polarity-sensitivity of polarity particles and the generaliza-

tion that agreeing responses with no are only possible with negative antecedents. As

a result, agreeing uses of no are used as a diagnostic of sentential negativity in their,

Experiment 2, which provides evidence that negative quantifiers (never, nobody) are

negative in the relevant sense.

However, agreeing uses of no don’t quite work as a diagnostic here, and as a result,

we need to adjust the methodology and diagnostics slightly. The experiment reported

here assesses the negativity of various anti-veridical embeddings in English using why

not questions as a diagnostic of negativity instead. Before reporting the design and

results of this experiment, the following explains the methodological considerations of

choosing this diagnostic over agreeing no-uses as a minimal necessary change to the

methodology from Brasoveanu et al. (2013).

Methodological Considerations

The experiments reported in Brasoveanu et al. (2013) used a forced-choice task asking

participants to choose between yes and no in order to agree with the previous utterance.

This is a suitable diagnostic for monoclausal antecedents. However, in (42), some of
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the embedded clauses are morphologically positive.

Consider (42-e) and suppose a participant were given a choice between following

up with Yes / no, they didn’t. If a speaker were to choose a no-response, different the-

ories would lead to different interpretations. A theory based on clausal negation might

characterize the antecedent as positive, and the follow-up as rejecting a positive. A the-

ory based on veridicality would characterize the antecedent as anti-veridical, and the

response as an agreeing response. Therefore, English no-responses are not a useful

diagnostic here.

Therefore, the planned English studies use why not questions as diagnostics of neg-

ativity. Canonical question uses of why not can be used as diagnostic of discourse-

negativity. Canonical question uses of why not are matrix uses as information-seeking

question, as well as factive embedded uses. The non-negative counterpart of reduced

why not clauses are positive why-sluices. For our case with anti-veridical embeddings,

the choice would look as shown in (43).

(43) a. I heavily doubt that the party planning committee made an effort this year

b. but they didn’t explain why / why not.

While there is a possibility that the positive why-sluice could receive an interpretation

that under which the full antecedent sentence is part of the ellipsis (‘they didn’t explain

why I heavily doubt that the party planning committee made an effort’), the other inter-

pretation is much more plausible, under which the ellipsis antecedent is the embedded

clause and ‘they’ (i.e. the party-planning-committee) might explain their own actions
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rather than the speaker’s thoughts.

As a result, we are really testing, for the embedded clause, will speakers choose a

negativity-tag to refer back to it, or not.

6.6.1 Design

The experimental task presents the participants with an antecedent sentence, followed

by an incomplete sentence, and a choice between two possible completions. The binary

forced-choice task is followed by a five-point confidence rating.

The experimental manipulation involves the five conditions described above ({NEG(ative),

N(eg) R(aising), S(emantic) N(eg) R(aising), A(nti-)V(eridical), POS(itive)}) for different

kinds of anti-veridical attitude embeddings in the antecedent sentences.

The bi-clausal antecedent was followed by the beginning of another bi-clausal sen-

tence, specifically a context which may embed a why-question. The experiment tested

the participants’ preference for completing the sentence with why or why not in a binary

forced-choice task, followed by a five-point scale confidence rating.

We assess the proportion of why not-choices in relation to why-choices, based on the

kind of anti-veridical propositional embedding used in the antecedent sentence. Since

the use of why not is a diagnostic of negativity, we expect the proportion of why not-uses

we see with a given embedding context to be an indicator of how robustly the embedding

context introduces negativity.
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6.6.2 Predictions

Because polarity-ellipsis, like English PolPs, exhibits a pattern of negative neutraliza-

tion, this study is very similar to the PolP studies in Brasoveanu et al. (2013): While

a positive antecedent only allows for why, negative antecedents allow for either why or

why not. As a result, we expect both options to be chosen to some extent if the antecedent

is interpreted as negative.

Based on the generalizations from the literature, characterizing sentences with not

as strongly discourse-negative, and based on the results from experiments 1 and 2 in

Brasoveanu et al. (2013), we expect that the NEG-condition robustly introduces negativ-

ity. Brasoveanu et al. (2013) found a preference for no-responses in the corresponding

condition, and a clear difference to the positive baseline.

While this preference for agreeing with no for negative antecedents is found for

English, Meijer, Claus, Repp, and Krifka (2015); Claus, Meijer, Repp, and Krifka (2017)

suggest that the preference patterns for agreeing PolPs with negative antecedents are

different in German. While they report a higher overall ratings for ja (‘no’) over nein

in agreeing responses to negative antecedents, they also report inter-speaker variation

with respect to the relative ratings (which they interpret as preferences) between ja/nein

in this context. For English why not, it is therefore unclear what kind of proportion we

should expect. What we do expect is that the NEG-condition marks the higher end in a

scale of proportion of why not completions. Our positive baseline POS on the other hand

is expected to have a negibly low proportion of why not choices.
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If the anti-veridical propsitional anaphor approach is right, we expect the conditions

in which negativity is introduced contextually to pattern like negatives. This means that

we would expect the conditions NR, SNR, and AV to show a significant portion of why

not choices.

If our initial consideration is on the right track, that the introduction of an anti-

veridical propositional anaphor is the crucial kind of representation, and in addition

some notion of QUD-givenness, may additionally constrain the availability of negativity-

tags, we expect a cline between NEG > NR > SNR > AV wrt the proportion of negativity-

tag responses. This is because the anti-veridical proposition in a sentence with negation

is automatically relevant to the same polar QUD as the matrix proposition, i.e. its op-

posite. Cases of canonical neg-raising are often discourse-transparent in the sense that

they are predicates that a speaker may use to self-ascribe commitment (i.e. the same

class of negated propositional attitudes that also allow for negative slifting in English).

As such, they can also often be interpreted as parentheticals, with the embedded content

addressing the QUD.

On the other hand, if discourse negativity is associated with some representation of

the main asserted content of a clause, we expect the conditions SNR and AV to pattern

like positives, and might go either way on NR. The latter would depend on whether the

mechanism which derives the neg-raising interpretation renders the embedded clause

negative in the relevant sense.
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6.6.3 Method

Participants

The experiment was run as an online-questionnaire, in which 49 self-identified native

English speakers participated. The participants were recruited from Prolific Academic

and compensated at a rate of 6.20 GBP (≈ 8.30 USD at the point of writing) per hour.

They took about 22 minutes on average to complete the questionnaire.

Materials

The experiment included 45 items and 50 fillers. Each item was passed through the five

conditions and the participants were rotated through 5 lists generated following a latin

square design.

The fillers included different kinds of bi-clausal antecedent sentences (10 with atti-

tude embeddings and 40 with speech report embeddings; 10 with a first-person matrix

subject and 40 with third-person definite matrix subjects; 10 with negation in the matrix

clause, 10 with negation in the embedded clause, 30 without negation), and participants

were asked to make a choice between why and why not, between why and why + OBJ

stripping, why and why + SUBJ stripping, why not and why not + OBJ stripping, as well

as why not and why not + SUBJ stripping for 10 fillers each.
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Procedure

Each participant responded to the 110 stimuli in randomized order. For each stimulus,

a participant read a target and choose one of two continuation. On the next screen,

they were asked to rate their confidence in the preceding binary choice on a scale be-

tween 1 (‘not at all confident’) and 5 (‘very confident’). Before starting with the trial

period containg the 110 experimental stimuli, all participant was introduced to the task

by step-by-step instructions and a 5-stimulus practice period. A trial was concluded by

a debriefing survey.

Three participants were excluded, because they satisfied both of the following crite-

ria (i) they have two or more reaction times for the forced-choice task below 1000ms;

(ii) they have three or more why not-responses out of ten observations in the POS baseline

control condition, i.e. the one where we only expect why-answers to be possible. Based

on unusually short reaction times and low accuracy in the control condition, we can

safely assume that these three participants completed the survey without paying atten-

tion to the experiment, in order to receive the associated payment. With 47 participants

remaining, the final number of observations is 47 × 45 = 2115, i.e. 423 observations

per condition.
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6.6.4 Forced-Choice Data

Data Summary

The counts of why/why not responses by condition are given in Table 6.1, and visualized

in Figure 6.1.

why why not

pos 406 17
av 315 108
snr 250 173
nr 207 216
neg 206 217

Table 6.1: Cross-tabulation of responses and conditions

pos

av

snr

nr

neg

0 100 200 300 400

response

why

why not

why / why not continuations (counts) by condition

Figure 6.1: Barplots for responses in the five conditions
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Based on the raw counts, the following generalizations emerge:

• In order to ask for the reason of the truth of a previous embedded clause that

contains overt negation (NEG-condition), the choice between why and why not is

roughly at chance.

• Canonical cases of neg-raising with think and believe (NR-condition) behave just

like overtly negated embedded clauses in the discourse.

• Veridical embeddings without negation (POS-condition) lead to a strong prefer-

ence for why over why not (only 4% why not responses).

• Both antecedent sentences in the SNR- and AV-conditions exhibit a preference for

why over why not. However, as we expected on the basis of the veridicality-based

theory of discourse negativity, both of these contexts show higher proportions of

why not compared to the positive baseline.

• Further, there is a difference between anti-veridical embeddings without negation

and semantic cases of neg-raising. The proportion of why not choices is lower in

the latter.

To test how confident we can be in these generalizations, we use a statistical analysis of

our data.
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Analysis and Results

In the following, I present a statistical analysis, which suggests that the above generaliza-

tions, are based on statistically significant differences between the conditions, although

some of them are quite small. In order to measure the uncertainty for the above sug-

gested generalizations for our binary response variable, we use a mixed-effects logistic

regression. The predictor (/fixed effect) is the main effect of experimental condition

({NEG, NR, SNR, AV, POS}), where POS is the reference level.

For an initial pass at the data, we use a frequentist logistic regression.8 Following

Barr, Levy, Scheepers, and Tily (2013), we use the maximal random effects structure

that converges. In this case, the model includes fully crossed random intercepts for

items and subjects. Attempts to estimate models where these intercepts are correlated

with a random slope (for conditions) did not converge.

The model obtained in this way supports the generalization that anti-veridical em-

beddings license why not negativity-tags more robustly than the positive baseline, whether

the anti-veridicality is introduced by negation, neg-raising or anti-veridical attitudes.

For all non-baseline conditions, the estimated coefficients (presented as the log odds for

a ‘why not’-response) are negative, indicating that ‘why not’–responses are more likely

than in the positive baseline.

Maximum likelihood estimates (MLEs) for the coefficients are the following, in or-
8The model was estimated in R (Team (2014)) using the lme4-package (Bates, Maechler, Bolker,

Walker, Christensen, Singmann, Dai, Scheipl, Grothendieck, Green, Fox, Bauer, and simulate.formula)
(2021)).
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der of decreasing log-odds for a ‘why not’–response: POS (/intercept): −3.4194, AV:

2.2324, SNR: 3.0197, NEG: 3.4544, NR: 3.4806. In all cases, the (absolute) z-values

are larger than 8.0, and all p-values (for the Z-statistic) are < 1.15 × 10−15, indicating

statistically highly significant differences between the non-baseline conditions and the

positive baseline.

While this analysis supports the generalization that all non-baseline conditions pat-

tern as negative (or at least don’t pattern as positive) in discourse, we also want to as-

certain the statistical significance of the differences between the various non-baseline

conditions. For this part of the analysis, we follow Brasoveanu et al. (2014), getting at

these differences by quantifying the uncertainty about the estimated coefficients. This

can be done by examining posterior distributions for these values using Bayesian mod-

eling with low-information priors.

For this purpose, a Bayesian logistic regression is used9 with fully crossed random

intercepts for subjects and items, correlated with random slopes by condition.

The (mean) estimates for the model coefficients in this model are (in log odds of a

yes-response): POS (/intercept): −3.36, AV: 2.18, SNR: 2.94, NEG: 3.41, NR: 3.47.

While the posterior distributions cointain the information about the uncertainty as-

socited with possible parameter values, we consider their median values for the model

coefficients, along with their 95% credible intervals (CRIs), scaled as probabilities of a
9The model is estmated in R using the parckages brms (Bürkner (2017)), RStan (Team (2020)), and

rstanarm (Goodrich, Gabry, Ali, and Brilleman (2020)). These R-packages provide an interface to the
statistical modeling platform Stan (Carpenter, Gelman, Hoffman, Lee, Goodrich, Betancourt, Brubaker,
Guo, Li, and Riddell (2017)). The model was estimated using the brms default priors.
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‘why not’-response. These are plotted in Figure 6.2.

This graphic representation shows a clear separation between the POS and AV condi-

tions, as well as between SNR and SNR, NR, and POS. In contrast, the CRIs for SNR, NR,

and NEG overlap, while all other CRIs do not.
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Figure 6.2: Median probabilites for a ‘why not’-response and 95% CRIs by condition

Considering (pairwise) differences between the (scaled) posteriors for two coefficients

provides a measure of the (un)certainty about their difference. They are plotted in Fig-

ure 6.3.
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p(why not|pos)−p(why not|av)

0.00 0.10 0.20 0.30

mean = 0.202

0% <= 0 < 100%

95% HDI
0.146 0.259

p(why not|av)−p(why not|snr)

0.0 0.1 0.2 0.3

mean = 0.16

0% <= 0 < 100%

95% HDI
0.0763 0.251

p(why not|snr)−p(why not|neg)

−0.1 0.0 0.1 0.2 0.3

mean = 0.117

1.1% <= 0 < 98.9%

95% HDI
0.0138 0.216

p(why not|neg)−p(why not|nr)

−0.2 −0.1 0.0 0.1 0.2 0.3

mean = 0.014

40.4% <= 0 < 59.6%

95% HDI
−0.0984 0.132

Figure 6.3: Differences between the posterior distributions for the model coefficients,
scaled as probabilities for a ‘why not’-continuation, with 95% HDI and indication of
how much probabiliy mass is associated with a difference x <= 0.

As is expected based on the graphical representation in Figure 6.2, the pairwise

comparison between the conditions NEG, NR show a 95% HDI which includes a 0 dif-

ference. For the difference between these conditions we cannot say with certainty that

they are statistically significant, for a significance level of α = 0.05.

The difference between SNR, NEG does show that a 0 difference numerically lies

outside of a 95% HDI. Accordingly, for a significance level of α = 0.05, we character-
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ized these conditions as significantly different. However, while the mean difference in

probability between the two conditions is around 0.117, a 0-difference only lies slightly

outside of the 96% HDI. As a consequence, we cannot say with certainty that the dif-

ference between these conditions is as large as the mean suggests.

The differences are much clearer for the pairwise comparisons between POS, AV and

AV, SNR. Here, the difference between probability samples for the conditions does not

include 0 in the respective 95% HDIs. In both cases, we can be at least 95% confident

that the conditions are associated with population means that are truly different. The

mean difference is quite substantive in the case of POS, AV (with a mean difference of

0.202 and a 95% HDI between 0.146 and 0.259), but also non-negligible for AV, SNR

(mean difference: 0.16 and 95% HDI: 0.076, 0.251).

6.6.5 Discussion

We find that anti-veridical attitudes and semantic neg-raising can be characterized as

pretty discourse-negative, but less negative than antecedents with overt negation or

prototypical neg-raising. This pattern was roughly what we expected, on the basis of

our veridicality-based characterization of the discourse-representation associated with

discourse-negativity.

Accordingly, I interpret the increased proportion of ‘why not’ continuations in these

cases compared to the positive baseline as evidence that negativity-tags are licensed by

anti-veridical embeddings (even ones that do not involve a negative operator). On the
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other hand, the reduced proportion of ‘why not’ continuations compared to the NEG-

condition suggests that additional factors constrain the availability of ‘why not’ in the

case of anti-veridical attitude embeddings. The question of what this additional con-

straint may be is an avenue for future research. Interestingly we also see that canonical

neg-raising (with think/believe) is just as negative as NEG. Whatever kinds of constraints

affect anti-veridical attitudes do not apply here.

6.7 Why not

This section presents an analysis of elliptical ‘Why not’-interrogatives. Let us start by

more explicitly distinguishing two readings of ‘Why not?’. The observation emerged out

of the annotation work in the Santa Cruz sluicing group (Anand et al., 2021): Negative

reduced why-questions can have two different kinds of readings, which we will call the

factive reading and the modal reading, illustrated in (44) and (45).

(44) Factive reading:

A: Sue didn’t sleep.

B: (Really?) Why not?

Paraphrase: Why didn’t Sue sleep?

(45) Modal reading:

A: Should we sleep?

B: (Sure,) Why not?
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Paraphrase: Why shouldn’t we sleep?

RQ: There is no reason we shouldn’t sleep.

The factive reading in (44) is our negativity-tag. This interpretation arises in information-

seeking question uses or veridical/factive embeddings, where the inference is that the

interrogative has a true answer. Negative why-questions that are assumed to have a true

answer presuppose their prejacent (in (44): Sue didn’t sleep), and if they include ellipsis

in addition, require a discourse-negative antecedent. The modal reading, on the other

hand (45), is interpreted as a modalized interrogative with the suggestion that there is

no true answer, and often used to take up on a suggestion or offer. This reading arises

in rhetorical question uses, and certain non-veridical embeddings. In English, it char-

acteristically receives a paraphrase involving would or should.

Setting aside the modal reading for now, this section contributes three points about

the interpretation of factive uses of elliptical ‘why not’-questions:

1. It explains the negativity-tag-like behavior of factive ‘Why not’ within the anal-

ysis presented here by showing that the negative-antecedent requirement comes

about as a conspiracy of a configuration of multiple anaphoric elements and nega-

tion: First, the clausal ellipsis in the scope of negation requires an overtly realized

propositional antecedent which can negated in the context of the question (follow-

ing Kroll (2019)). Second, the factivity of the question requires presuppositional

commitment to the prejacent not ϕ. As a result of this configuration, the require-

ment on the context is that it supply a veridical proposition not ϕ and an anti-

295



veridical proposition ϕ, exactly the kind of configuration we see in a discourse-

negative context.

All three components are needed to derive the negative antecedent requirement:

both ellipsis, the factive presupposition, and negation, as it is schematically shown

in (46). Particularly, negation scopes over the ellipsis (β) and is in the scope of

the presupposition trigger (α).

(46) α… [NEG [… β… ]]

2. It shows how the same assumptions can also account for another feature of the

interpretation of negation in factive ‘Why not’: negative neutralization.

6.7.1 Factive ‘Why not’: The Interaction With Negation

Besides the fact that factive ‘Why not’ requires a negative antecedent (see Section 6.2,

and discussion throughout this chapter), this negativity-tag exhibits a pattern that is fa-

miliar from the literature on polarity particles: negative neutralization (Pope (1972);

Ginzburg and Sag (2000); Kramer and Rawlins (2009); Farkas and Bruce (2010); Roelof-

sen and Farkas (2015)).

This refers to the pattern that emerges when comparing the negative PolP no to its

positive counterpart. Given a positive antecedent, only yes, but not no can be used to

agree with the antecedent (47). In the negative context, this contrast is neutralized, and
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either polarity particle can be used to agree.10

(47) Agreement with English polarity particles (yes/no)

. [after Farkas and Bruce (2010); Roelofsen and Farkas (2015)]

a. Mary slept.

(i) Yes, she slept.

(ii) #No, she slept.

b. Mary didn’t sleep.

(i) Yes, she didn’t sleep.

(ii) No, she didn’t sleep.

We can think of positive why-sluices as the positive counterpart of why not-tags. Com-

paring the two, we also show see a pattern of negative neutralization: With a positive

antecedent, only why-sluices are available, whereas in the negative context, both are

acceptable and receive the same interpretation.

(48) Clausal ellipsis in why-questions

a. Jasmin slept.

(i) Why?

(why did Jasmin sleep?)

(ii) # Why not?

b. Jasmin didn’t sleep.

(i) Why?

(why didn’t Jasmin sleep?)

(ii) Why not?

(why didn’t Jasmin sleep?)

10Disagreement with English PolPs exhibits a similar pattern: To disagree with a positive, only no is
acceptable, and yes isn’t. In the negative context this contrast is neutralized, and either particle may be
used to disagree.

(i) Disagreement with English polarity particles (yes/no)
. [after Farkas and Bruce (2010); Roelofsen and Farkas (2015)]

a. Mary slept.
1) #Yes, she didn’t sleep.
2) No, she didn’t sleep.

b. Mary didn’t sleep.
1) YES, she slept.
2) No, she slept.
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Based on earlier work (Hofmann, 2018, as well as suggestions in Kramer and Rawl-

ins (2009)), I suggest that ‘Why not’ involves ellipsis of the complement of a CP-level

polarity head Σ (polarity ellipsis).11

(49) CP

why
C ΣP

Σ[E]

not

TP

…

As such, ‘Why not’ is similar to other cases of polarity ellipsis under if or epistemic

sentence adverbials. Kramer and Rawlins (2009) suggest that polarity ellipsis (PE) may

be a suitable analysis for these cases as well, and note that they also show negative

neutralization patterns in contrast with their positive versions (50) + (51).

(50) a. Maybe Jasmine is coming to the party

(i) If so, you can meet her there.

(ii) If not, you’ll meet her some other time.
11Some Precedence in the literature (among others) for a high polarity phrase (ΣP) above TP can be

found in e.g. Laka (1990); Zanuttini (1997); McCloskey (2017b) and for English more specifically in
e.g. Ladusaw (1980, 1992); Merchant (2004); for polarity ellipsis of the complement of high Σ: see e.g.
Kramer and Rawlins (2009); Holmberg (2013); Gribanova (2015); McCloskey (2017a).
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b. Maybe Jasmine isn’t coming to the party

(i) If so, you’ll meet her some other time.

(ii) If not, you’ll meet her some other time.

(51) a. Maybe Jasmine is coming to the party.

(i) Probably/maybe/of course. (Probably/maybe/of course she is.)

(ii) Probably/maybe/of course not. (Probably/maybe/of course she isn’t.)

b. Maybe Jasmine isn’t coming to the party.

(i) (?) Probably/maybe/of course. (Probably/maybe/of course she isn’t.)

(ii) Probably/maybe/of course not. (Probably/maybe/of course she isn’t.)

You may recall that agreeing uses of negative PolPs, which also exhibit negative neutral-

ization also have a requirement for a negative antecedent, which is why we were able to

use them as a diagnostic of discourse-negativity in Section6.2. For the cases of PE with

if or epistemic sentence adverbials, this is different: Although they exhibit a pattern of

negative neutralization (the contrast between the positive and negative forms is leveled

with negative antecedents), the negative form does not require a negative antecedent in

these cases (50-a-ii) + (51-a-ii).

(52) Maybe Mary slept,

a. maybe not (maybe she didn’t sleep)

b. but probably not (probably she didn’t sleep)

So while factive ‘Why not’, agreeing uses of no, and other cases of PE all exhibit negative

299



neutralization, only the former two have a requirement for a negative antecedent. An

overview of the ways in which the interpretation of these anaphoric expressions interacts

with negation is given in Table 6.2.

Factive Why not Agreeing PolP uses PE w/ if /adv
Negative Neutralization 3 3 3

Negative Antecedent 3 3 7

Requirement

Table 6.2: Overview of how the interpretation of relevant expressions interacts with
negation

6.7.2 The pragmatics of why-questions and factivity

Possible Answers and the Factivity of why

Bromberger suggests that the answer to a why-question is an explanation: A proposi-

tion r, which can count as a reason for the prejacent p. Accordingly, we can roughly

characterize the meaning of a why-interrogative as characterizing a set of propositions

that may count as the reason for p (Hamblin, 1976; Karttunen, 1977; Groenendijk and

Stokhof, 1984).

(53) Semi-formal characterization of why-questions

a. Why did Mary sleep?

{r : Mary slept because r}

b. Why didn’t Mary sleep?

{r : Mary didn’t sleep because r}
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It is often assumed in the literature that why-questions are always factive and cannot

receive a rhetorical question interpretation under which the set of answers is assumed

to be empty ((Lawler, 1971; Bromberger, 1992; Gutiérrez-Rexach, 1997; Giannakidou,

1998)). Fitzpatrick (2005) shows that while that is true for indicative non-modalized

why-questions, modalized why-would questions can be used rhetorically with the infer-

ence that all possible answers are false, in contrast to how-come-would questions.

(54) Fitzpatrick (2005):

a. Why did John leave?

# He has been here the whole time, and won’t move an inch.

b. Why would John leave?

3He has been here the whole time, and won’t move an inch.

c. How come John would leave?

# He has been here the whole time, and won’t move an inch.

Based on this contrast, Fitzpatrick argues that why, unlike how come, is not a true (se-

mantic) factive. Rather, the presupposition in information-seeking why questions is

a pragmatic presupposition in the sense of Stalnaker, Munitz, and Unger (1977) that

arises, because all possible answers to the question license an inference to the truth of

the prejacent (Keenan and Hull (1973), see also Abusch (2010)). This allows for the

presupposition to be absent in a RQ interpretation, under which none of the possible

answers are true.

The relationship between the existence of a true answer and the truth of the prejacent
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follows from the semantics Bromberger (1992) assumes for why-questions. Bromberger

suggests that the answer to a question why p: r is a premise which in conjunction with

a special abnormic law warrants the conclusion that p is true, and if r were false, would

lead to the conclusion thatp is false. Bromberger defines several conditions on abnormic

laws, the context, and use of why-questions, which I will gloss over here. Bromberger’s

theory of why-questions, which is intended as a theory of what constitutes an explana-

tion. I am giving here are strongly simplified version of his analysis, which nonetheless

captures the basic intuition, and the relationship between the existence of a true answer

and the truth of the prejacent:

(55) Special abnormic law (simplified):

A true law-like statement of the form:

∀w(p(w) ↔ (r1 ∨ · · ·∨ rn))

The intuition behind this is that a statement like this describes ‘abnormal circum-

stances’. (55) could be paraphrased as follows: ‘p is false, unless at least one of the

r1, . . . , rn propositions is also true’ (or: ‘p is true just in case one of the r1, . . . , rn

propositions is also true’.) For our case, we can assume the following:

(56) ∀w(p(w) ↔ (r1(w)∨ · · ·∨ rn(w)))

For each world w: Sue slept in w, unless…

a. r1 : Sue had too much coffee in w

b. r2 : Sue was kept up by the neighbors having a party in w
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c. r3 : Sue was too nervous too sleep in w

d. …

Now, any one proposition on the right-hand side of a true statement of the form (55)

could count as an explanation for the proposition on the left side. That is, a reason r

for p is a sufficient condition for p, and at the same time it is necessary that at least one

possible reason r is true (again, Bromberger’s definition is quite a bit more complicated

than this, but this is sufficient for our current purposes).

From this simplified definition, it follows that if any reason r for p is true, p is true

as well (as does from Bromberger’s more complicated version).

Bromberger’s semantics for why-questions can provide an explanation for why the

factivity of why is a pragmatic presupposition, as Fitzpatrick (2005) notes, and how the

existence of a true answer leads to an inference that the prejacent of the why-question

is true. On the other hand, if the implication is that there is no true reason r for p, then

there is an inference that p is false.

Factivity and the Negative Antecedent Requirement

The factive reading of ‘Why not’ arises with canonical question uses. In matrix ques-

tions, this means being interpreted as an information seeking question (ISQ) inquiring

about the truth of a salient negative proposition (57-a). In embedded contexts, it receives

an interrogative interpretation in relation to the embedding context (57-b).
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(57) Factive reading:

a. A: Sue didn’t sleep.

B: (Really?) Why not?

Paraphrase: Why didn’t Sue sleep?

b. Jasmine didn’t sleep and I know why not.

Paraphrase: I know why Sue didn’t sleep.

Based on the discussion above, we can now understand why canonical question uses,

where the interrogative is assumed to have a true answer come with a factive presuppo-

sition.

Now, based on the generalization that factive ‘Why not’, which comes with a negative

antecedent requirement, also comes with a presupposition of the (negative) prejacent,

suggests that the two facts are related.

Above, we saw that PE alone does not lead to a requirement that the antecedent be

negative. That this requirement is in fact related to the presupposition is suggested by

the following observation: Not only does the antecedent need to be be negative, but

also do we need previous commitment to the proposition that would be expressed by the

prejacent (58).

(58) a. A: I wonder if Jasmine didn’t sleep last night.

B: #Really, why not?

b. A: It’s a possibility that Mary didn’t go to school today.

B: #Really, why not?
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c. A: I’m sure that Jim doesn’t surf.

B: Really, why not?

Despite the fact that the requirement for previous commitment points towards the fac-

tivity being part of the explanation for the negative-antecedent requirement, the factivity

in negative information-seeking why-questions by itself does not lead to a negative an-

tecedent requirement. Only in combination with clausal ellipsis do we see this effect:

(59) A: Mary was awake all night.

a. B: Why didn’t Mary sleep?

b. B: #Why didn’t Mary sleep?

An overview of the kinds constructions discussed here, and the constraints they place in

the previous discourse is shown in Table 6.3.

Factive ‘Why not’ Negative why-Q’s w/o ellipsis Modal ‘Why not’
Presuppose Prejacent 3 3 7

Negative Antecedent 3 7 7

Requirement

Table 6.3: Overview of how the interpretation of different uses of why-questions inter-
acts the previous discourse

6.7.3 Towards an Analysis: Factive ‘Why not’

Dissecting the Negative Antecedent Requirement

Factive ‘Why not’ involves two anaphoric expression: The clausal ellipsis in the scope

of negation and the factive presupposition trigger why, in addition to the negation. All

305



three components are needed: both anaphora and negation. Particularly, negation scopes

over one anaphor and is in the scope of another as shown in the schematic representation

(46), repeated here.

(46) α… [NEG [… β… ]]

In the following, we will see that this requires that a veridical antecedent and its anti-

veridical opposite are both available in the discourse. This is further evidence for a

pragmatic view of discourse-negativity: The negative antecedent requirement comes

about as a a semantic conspiracy, not by an anaphoric mechanism that makes reference

to sentential negation.

Clausal Ellipsis

Following Kroll and Rudin (2017); Kroll (2019), assume that clausal ellipsis (i) requires

an overt linguistic antecedent and (a weak form of) syntactic parallelism over the vP-

domain, and (ii) local givenness of the proposition expressed by the elided TP.

For concreteness, I am adopting the following assumptions:12

(60) The E-feature for polarity ellipsis (modified from Merchant (2004), updated

with Kroll’s (2019) local givenness):

a. Syntax: [EΣ]

b. Phonology: φTP 7→ ∅ | E____
12The only part of this that is crucial for my analysis is that the ellipsis is licensed in relation to an

antecedent proposition.
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c. Semantics: ϕ is locally given

(61) Local givenness [after Kroll (2019)]

A TP α can be deleted iff ExClo(JαKg) expresses a proposition ϕ, such that ϕ is

entailed by the local context and ϕ is maximally salient.

With this licensing requirement, we understand clausal ellipsis as anaphoric to proposi-

tions, and closely related to pronominal propositional anaphora. Chapter 5 introduced

a closely related licensing on the interpretation (as opposed to licensing) of pronominal

anaphora. Based on this, we can turn to Krifka’s (2013) analysis negative neutralization

patterns, which was developed for PolPs.

Krifka (2013) suggests an analysis of negative neutralization patterns, which ex-

ploits the fact that negative sentences introduce two propositional drefs. This account

assumes a minimal semantics of yes and no as realizing affirmative and negative polar-

ity, respectively. They are propositional anaphora, s.t. yes asserts its antecedent (i.e. a

veridical propositional anaphor) and no asserts the negation of its antecedent (i.e. an

anti-veridical one). The patterns for English and German PolPs are analyzed by assum-

ing that PolPs may be anaphoric to either the proposition introduced by the matrix clause

or the one embedded under negation.

(62) A: ϕ1 Ede didn’tϕ2 steal the cookie.

a. B: Yesϕ1
, he didn’t. (agreement)

b. B: Yesϕ2
, he did. (disagreement)

c. B: Noϕ1
, he didn’t. (agreement)

d. B: Noϕ2
, he did. (disagreement)
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While this analysis would work straightforwardly with the analysis of anaphora and

pragmatic account of discourse-negativity proposed here, our current goal is not to

make claims about how to analyze PolPs. However, we can draw on this to develop

our analysis for negative neutralization patterns with negative polarity ellipsis. Neg-

ative neutralization could be analyzed similarly, by appealing to the two propositions

made salient by a negative antecedent. While the anaphoric mechanism of ellipsis un-

der negation may retrieve the anti-veridical propositionϕ2, in the case without negation,

the veridical proposition ϕ1 is picked up.

(63) A: ϕ1 Ede didn’tϕ2 steal the cookie.

a. B: Maybe TPϕ1
. (maybe he didn’t)

b. B: Maybe not TPϕ2
. (maybe he didn’t)

c. B: Why TPϕ1
? (why didn’t he?)

d. B: Why TPϕ2
? (why didn’t he?)

Here is a simple way of implementing this in our system, for maybe (not), for example:

Assume that ellipsis is licensed by associating an [E]-feature with the syntactically low-

est overt remnant Merchant (2001). While the [E]-feature signals towards the phonology

that the complement shouldn’t be pronounced, it signals towards semantics that the com-

plement should be locally given. Let’s say we ensure givenness by assuming that the

[E]-feature on an expression makes sure that that expression doesn’t introduce a dref,

but instead retrieves one anaphorically.
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(64) a. Negation (non-anaphoric):

λPwt.λϕ1w.[ϕ2 | ϕ1 = ϕ2];P(ϕ2)

b. maybe (simplified, non-anaphoric):

λPwt.λϕ1w.[ϕ2 | ϕ1 6⊆ ϕ2];P(ϕ2)

(65) a. Negation (anaphoric):

λPwt.λϕ1w.[ϕ1 = ϕ2];P(ϕ2)

b. maybe (anaphoric):

λPwt.λϕ1w.[ϕ1 6⊆ ϕ2];P(ϕ2)

Negative Antecedent Requirement

We get the right interpretation if the antecedent is the proposition introduced under

negation:

(66) a. A: [Sue didn’t [Sue sleep]ϕ2]ϕ1

b. B: why not [Sue sleep]ϕ2

Intuitively, this is a licit discourse, because it is interpreted in the following way: In

(66-a), A introducesϕ2 as an anti-veridical proposition. In (66-b),B asks {p : (not ϕ2) because p}

(i.e. why not ϕ2). By asking this question, B presupposes (not ϕ2) (i.e. ϕ1). Because

this is the proposition that A has just asserted, the presupposition is satisfied.

So how can reference to the matrix proposition be ruled out in a case like (67)?
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(67) a. A: [Sue slept]ϕ1

b. B: why not [Sue slept]ϕ1

This is interpreted in the following way: In (67),A assertsϕ1 (i.e. Sue slept). In (67), B

asks {p : (not ϕ1) because p} (i.e. why not ϕ1). By asking this question, B presupposes

(not ϕ1). NeitherA nor B are committed to (not ϕ1). In fact,A is committed to ϕ1 and

the presupposition fails.

Main Points

The assumptions made here and the pragmatic characterization of discourse-negativity

allow us to account for the negative antecedent requirement and negative neutralization

property of factive ‘Why not’ using only minimal extensions to the current framework.

The properties of the polarity-ellipsis and the factive presupposition are both inde-

pendently motivated, and only in combination conspire with negation to require that

the antecedent be an anti-veridically introduced proposition. This section showed that

the requirement for a negative antecedent in information-seeking ‘Why not’-questions

comes about as a conspiracy of negation scoping over a propositional anaphor and in turn

be in the scope of another propositional anaphor. Because the negativity-tag requires

both a veridical and an anti-veridical salient proposition, this is an additional argument

for a pragmatic account of sentential negativity of the kind proposed here rather than

one making reference to sentential negation.
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6.8 Conclusion

Through careful empirical investigation, I established that discourse-polarity is influ-

enced by complex factors, some of them syntactic, semantic and pragmatic in nature.

This chapter presented arguments for a characterization of discourse-negativity on a

level of representation that is amenable to contextual manipulation and pragmatic infer-

ence, and against one that relies on the expression of negation within a clause. I further

suggested that the generalization developed in Part I of this work is a suitable character-

ization: A discourse-negative utterance introduces an anti-veridical propositional dref.

With this generalization in mind, I further addressed some possible arguments for an

account of discourse-negativity which makes reference to syntactic structure. I showed

how these data could be addressed within the account assumed here. Further, I outlined

a way of experimentally testing the predictions of the proposed account and comparing

them against other possible characterizations of discourse-negativity.
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Chapter 7

Individual Anaphora

7.1 Introduction

This chapter extends the framework introduced in Chapters 3 & 4 to account for the

interaction of individual anaphora and veridicality. It does this by extending the analysis

of modal subordination presented in Stone (1999); Stone and Hardt (1999) to other cases

of non-veridically and anti-veridically introduced drefs with the goal of understanding

the circumstances under which a dref is available for subsequent anaphoric reference.

As suggested in Chapter 2, the analysis requires that the discourse representation

keeps track of the epistemic status of individual drefs, i.e. their relationship to the

speaker’s commitments. We do this by incorporating the analytical intuition behind

the generalization (1), developed in Chapter 2.
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(1) Generalization about accessibility for individual anaphora:

An (individual-denoting) expression is a possible antecedent for an individual

anaphor just in case the referent of the antecedent exists in the local context of

the anaphor.

The central claim behind this generalization is that a dref introduced under negation can

be the antecedent for a pronoun, only if the interpretation does not require that the asser-

tion of its non-existence and the existence-requirement of the pronoun be true wrt the

same set of worlds. Assuming an appropriate intensional and epistemic representation

for individual drefs, this will result from the general requirements that the referent of a

DP exist in its local context, and that a discourse be consistent.

The presented analysis of individual anaphora is therefore in many ways analogous to

the analysis of propositional anaphora developed in Chapter 5, and builds on it. In order

to track the relationship of drefs to the speaker’s commitments (which is represented

intensionally—as a set of possible worlds), we assume an intensional representation for

discourse referents. Propositional drefs are already an intensional representation, as they

map to sets of possible worlds. Individual drefs (previously formalized as se-mappings)

require some additional mechanism in order to be interpreted intensionally, i.e., relative

to possible worlds.

The analysis of individual anaphora is based on relativizing individual drefs to the

worlds in which their referent exists (Stone (1999); Stone and Hardt (1999); Brasoveanu

(2006, 2010a)), and sentential operators introducing propositional drefs that provide a
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local context for the interpretation of their prejacent (Karttunen (1973); Heim (1992)).

This allows us to understand individual drefs in relation to the speaker’s commitments.

It extends accounts of modal subordination as involving dependencies between propo-

sitional drefs and individual drefs (Stone (1999); Stone and Hardt (1999); Brasoveanu

(2006, 2010a)) to new empirical cases involving negation. The analysis is framed in

intensional CDRT (developed in Chapters 3 & 4, for references see Muskens, 1996;

Brasoveanu, 2006, 2010a).

This chapter includes a more systematic overview of the possible combinations for

individual anaphora and antecedents in (non-/anti-)veridical contexts. An overview of

the combinations is given in Table 7.1.

Epistemic context Epistemic context Individuals
of anaphor of antecedent

Veridical
Veridical 3

Non-veridical 7

Anti-veridical 7

Non-veridical
Veridical 3

Non-veridical 3

Anti-veridical 7

Anti-veridical
Veridical 3

Non-veridical 3

Anti-veridical 3

Table 7.1: Overview of (Im-)possible Combinations for Individual Anaphora

As discussed in Chapter 2, classic dynamic semantic theories (Kamp, 1981; Heim, 1982,

1983; Groenendijk and Stokhof, 1991; Kamp and Reyle, 1993) require a potential an-

tecedent to be in a veridical context in order to be picked up by subsequent anaphora.
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This is motivated by the contrast in (2).

(2) a. Mary has [a car]υ1 . Itυ1 is parked outside.

b. Mary doesn’t have [a car]υ2 . #Itυ2 is parked outside.

In fact, Table 7.1 shows that veridical antecedents are the most flexible with regards to

the veridicality of a subsequent anaphor: Potential antecedents in veridical contexts can

be picked up by anaphora of any veridicality.

However, the table shows that anaphora to non-veridical and anti-veridical antecedents

are also possible. Veridical anaphora can pick up potential antecedents in non-veridical

contexts if the antecedent context is compatible with a strengthened veridical interpre-

tation. But even if that is not possible, non-veridical individuals can be antecedents for

anaphora in non- and anti-veridical contexts.

Here, I focus on anaphora to non-specific indefinites in the scope of negation. Many

of these are anti-veridical and can only be picked up by non-(/anti-)veridical anaphora.

They include modal subordination with negative antecedents, such as the example dis-

cussed in Chapter 2, repeated here as (3-a). They also included cases of what Kibble

(1994) calls ‘negative subordination’, where both the antecedent and the anaphor are in

the scope of negation (3-b).

(3) a. Modal subordination:

There isn’t [a bathroom]υ1 in this house. Itυ1 would be easier to find.
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b. ‘Negative subordination:’

There isn’t [a bathroom]υ2 in this house, so you won’t be able to find it.υ2

Anaphora to indefinites in the scope of negation are also possible when they are in a

veridical context, as is the case in double-negation sentences. The example discussed

in Chapter 2 is repeated here as (4).

(4) Double negation:

It’s not true that there isn’t [a bathroom]υ in this house. Itυ is just in a weird

place.

Anaphora in anti-veridical contexts can be picked up by veridical anaphora, in case

they are in discourse segments that are in a non-veridical discourse relation, such as

disjunction (5-a) or disagreement (5-b) (examples also repeated from Chapter 2).

(5) a. Disjunction:

Either there isn’t [a bathroom]υ1 in this house, or itυ1 is in a weird place.

b. Disagreement:

A: There isn’t [a bathroom]υ2 in this house.

B: (What are you talking about?) Itυ2 is just in a weird place.

The availability of anaphora to non-specific indefinites in the scope of negation, espe-

cially the fact that they are systematically available in certain contexts, suggests that we

cannot treat negation as externally static. Chapter 2 argued that these cases provide

evidence for a flat-update dynamic semantics under which any dref is relevant for the
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discourse as a whole, while storing the information about dependencies and relations to

other drefs (Stone, 1999; Stone and Hardt, 1999; Brasoveanu, 2006, 2010a,b).

This chapter provides a more detailed overview of the systematic patterns that arise

from the interaction of individual anaphora, veridicality distinctions, and speaker com-

mitments. It also develops a version of a flat-update dynamic semantics that can give

a unified account of the veridicality-based constraints on anaphora, as well as the clas-

sically problematic exceptional cases discussed here. The chapter also gives a more

detailed comparison of the presented analysis to other accounts, which adds to the more

broad-level comparison of flat-update approaches to accommodation-type approaches

and conditional variable update approaches in Chapter 2. The chapter proceeds in the

following way:

Section 7.2 gives an overview of interaction of individual anaphora and veridicality. It

discusses how the generalizations developed in Chapter 2 lead us to expect the patterns

we see and how they can be understood in terms of the generalization in (1), and a general

requirement that a discourse be consistent.

Section 7.3 introduces a mechanism of introducing individual drefs intensionally, in

relation to the possible wolds in which their referent exists. The section then shows

how it is used to interpret individual-denoting expressions relative to their intensional

context.
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Section 7.4 shows how intensionalizing individual drefs in ICDRT allows us to give

an analysis of anaphora to negated content, which can explain the (im)possibilities in

terms of a local existence requirement and discourse consistency.

Section 7.5 compares the analysis presented here to other accounts of anaphora to

negated and non-veridical content.

Section 7.6 concludes the chapter by summarizing its main points.

7.2 Patterns of (Non-)Accessibility

This section gives a more systematic overview of the possible combinations for indi-

vidual anaphora and antecedents along the lines of veridicality distinctions. To yield

a consistent discourse, individual anaphora in veridical contexts require antecedents in

veridical contexts. In contrast, anaphora in non-veridical or anti-veridical contexts place

no restrictions on the veridicality of their antecedent.

Like in the discussion of propositional anaphora, the pattern discussed here only

applies to discourses where the discourse segment containing the antecedent and the

one containing the anaphor are in a veridical discourse relation. This section illustrates

these patterns with some simple examples from English. The demonstration for veridical

discourse relations, and anaphora in veridical, non-veridical, and anti-veridical contexts,

respectively, is followed by a brief discussion of some exceptions to these generalizations

that arise under non-veridical discourse relations.
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This discussion aims to illustrate how the generalization about anaphoric accessibil-

ity can be reduced to the basic principles that (i) the referent of an individual-denoting

phrase exists in its local context and that (ii) discourses should be consistent, just like we

saw for propositional anaphora. While both come with their respective presuppositions

that the referent exist/be true, the veridicality of the embedding context determines how

these presuppositions are interpreted relative to the belief state of the speaker. This gen-

eralization is the reason why relativizing individual drefs to their local context allows

for an account of the observed patterns.

7.2.1 Anaphora in Veridical Contexts

The Basic Pattern

If an anaphor is in a veridical context, it can only have an antecedent that is compatible

with a veridical interpretation. This is illustrated in (6).

(6) a. I know that Mary has [a car]υ1 and I was surprised that itυ1’s red.

3itυ : the car that Mary has

b. John said that Mary has [a car]υ2 and I was surprised that it?υ2’s red.

? itυ : the car that Mary has

c. It’s not the case that Mary has [a car]υ3 and I was surprised that it#υ3’s red.

7itυ : the car that Mary has

This pattern is expected under the assumption that an individual anaphor requires that
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the referent of its antecedent exists in its local context. In (6), the anaphoric pronoun (it)

is embedded under the emotive factive surprised. As such, surprised presupposes the

truth of its prejacent and introduces a veridical local context for its interpretation. Be-

cause the anaphor is in a veridical embedding, the speaker is committed to local context

of the anaphor, and the requirements on this contexts apply to their global commitments.

This commits the speaker to the existence of a referent for it, which in turn requires a

veridical antecedent.

The first clause in (6-a) provides a possible antecedent—the indefinite DP a car.

Since it is embedded in a factive—and therefore veridical—context, an utterance of the

first clause commits the speaker to the proposition that Mary has a car, and therefore

also the existence of a car (in particular Mary’s car). Because the interpretation of the

pronoun requires that the speaker is committed to the existence of a referent, this initial

assertion is consistent with anaphorically referring to the car in a veridical context. As

a result, the indefinite is an accessible antecedent for the anaphoric pronoun.

In (6-c), the potential antecedent is embedded in an anti-veridical context, and its

non-existence is asserted. That is in direct contradiction to the interpretation of the

veridical anaphor, which requires that the referent exist (according to the speaker). Since

this requirement applies directly to the speaker’s commitments here, the interpretation

of the second utterance is inconsistent in relation to the first.

In (6-b), the potential antecedent is embedded in the non-veridical context ‘John

said’. Based on the semantic content alone, the speaker does not signal a particular
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commitment wrt the truth of the proposition local to the antecedent (Mary has a car),

as well as the existence of said car. Since the interpretation of an anaphor in a veridical

context use requires commitment to the existence of the referent, the antecedent in the

non-veridical context is not immediately accessible for the veridical anaphor it.

Licensing vs. Interpretation

Similar to the accommodation cases discussed in Chapter 2, as well as the patterns

for propositional anaphora discussed in Chapter 5, however, non-veridical embeddings

could be pragmatically strengthened to a veridical or anti-veridical interpretation (see

e.g. de Marneffe et al., 2012).

Based on whether the interlocutors take John to be an epistemic authority on Mary

in the context, John said in (6-b) might be interpreted as a veridical embedding in (6-b)

(in which case we do expect an anaphoric relation to be possible). On the other hand, the

interlocutors might also take John to be an unreliable source with regards to Mary. Then

we might get an inference that the speaker is biased against the proposition that Mary has

a car, and subsequently requiring the existence of said car would lead to inconsistency.

This claim is supported in contrast with non-veridical embeddings under might,

which are less amenable to pragmatic strengthening (cf. similar contrasts for propo-

sitional anaphora discussed in Chapter 5).

(7) 7Mary might have [a car]υ. It#υ is red.

The contrast between (6-b) and (7) is similar to what we saw for propositional anaphora.
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On the one hand, the relative acceptability of (6-b) (as well as the accommodation-

cases in Chapter 2) suggests that antecedents in semantically non-veridical contexts

can be antecedents for anaphora in veridical contexts. On the other hand, cases like (7)

suggest that this is only the case, if the interpretation of the antecedent segment can be

strengthened to a (pragmatically derived) veridical interpretation.

Like for propositional anaphora, we can distinguish between conditions on licens-

ing and interpretation, where the former characterizes the semantic conditions on the

embedding contexts, and the latter characterizes the actual epistemic status, which may

in addition be influenced by pragmatic factors.

An overview of the patterns for veridical individual anaphora, taking into account

the difference between licensing and interpretation, is given in Table 7.2.

Epistemic context Epistemic context Individuals

of anaphor of antecedent Licensing Interpretation

Veridical
Veridical 3 3

Non-veridical 3 7

Anti-veridical 7 7

Table 7.2: Overview of (Im-)possible Combinations for Veridical Individual Anaphora

Upshot

The interpretation of an individual anaphor requires that its referent exists. If the pro-

noun is in a veridical context, this condition applies on a global level. Therefore, a

possible antecedent is available if its existence has been asserted on a global level, i.e.,

in case it was introduced in a veridical context. An antecedent may also be accessible if
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the previous discourse is compatible with the accommodation of the requirement of the

existence of its referent, like with certain non-veridical contexts. If the existence of the

referent has been negated, co-reference will result in contradictory requirements on the

intepretation and an inconsistent discourse.

7.2.2 Anaphora in Anti-Veridical Contexts

The Basic Pattern

An individual anaphor in an anti-veridical context does not place any restrictions on the

veridicality of its antecedent.

(8) a. I know that Mary has [a car]υ but it’s not the case that itυ’s parked outside.

3itυ : the car that Mary has

b. John said that Mary has [a car]υ but it’s not the case that itυ’s parked out-

side.

3itυ : the car that John said Mary has

c. It’s not the case that Mary has [a car]υ and it’s not the case that itυ’s parked

outside.

3itυ : the car that Mary doesn’t have

The local context of the anaphor is the proposition characterizing a set of worlds in which

the conjunction of the local existence requirement (p : υ exists) and the expressed con-

tent (q : υ is parked outside) is true. This comes about due to the existence-requirement

323



of itυ), and the overt content of the embedded clause. Because it is in an anti-veridical

embedding, the speaker’s commitments are characterized by a set of worlds in which

the this conjunction is false (¬(p∧ q)). As a result, the speaker’s commitments do not

entail the truth or falsity of the existence requirement itself. That is ((¬(p∧q)∧p 6→ 0,

as well as (¬(p∧ q)∧ ¬p 6→ 0).

Therefore, an utterance of it’s not the case that itυ’s parked outside does not commit

to the speaker to the existence of said car, or its opposite. Not committing the speaker

about the existence of a referent, the interperetation of a non-veridical anaphor is con-

sistent with an antecedent of any veridicality.

(8-c) is not associated with a global inference that Mary has a car or that said car

exists. In this case, the existence-requirement of the anaphor is satisfied in the local, anti-

veridical context. As a result, the antecedent may be in an anti-veridical context as well.

On the other hand, (8-a), does come with a global inference that Mary has a car and that

said car exists. In this case, the existence requirement is satisfied in the global context

(in addition to the local one). (8-b) is compatible with the existence-requirement being

satisfied locally or globally, and this may be disambiguated by pragmatic information—

for example depending on whether we might take John to be a reliable source, or whether

we might think that the fact that Mary’s car is not parked outside is sufficient evidence

against the existence of said car.
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Individual vs. Propositional Anaphora

The pattern for anti-veridical individual anaphora is different from what we saw for

propositional ones in Chapter 5. While individual anaphora may have veridical an-

tecedents, propositional ones cannot. This is shown with the contrast between (8-a),

repeated from above, and (9), repeated from Chapter 5.

(8-a) I know that Mary has [a car]υ but it’s not the case that itυ’s parked outside.

3itυ :the car that Mary has

(9) [ϕ1 I know [ϕ2 that Mary is sick]] and/but thatϕ1/ϕ2
is not the case.

a. 7thatϕ1
: that I know that Mary is sick

b. 7thatϕ2
: that Mary is sick

I have been arguing that propositional and individual anaphora interact with veridicality

and commitment in largely parallel ways. I suggest that the above contrast does not

provide an argument against this assumption. Instead, this difference can be attributed

to the different ways in which propositional and individual drefs relate to their local

contexts.

Since the relationship between an individual anaphor and its context is more indi-

rect than for propositional anaphora, a speaker may be committed to the existence of

an individual referent without being committed to the propositional embedding con-

text. Because of that, an anti-veridical individual anaphor does not require any specific

commitment about the existence of its referent.
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While individuals are veridical iff they exist in all the worlds that constitute their

local contexts, a propositional anaphor is veridical iff it is true in all the worlds that

constitute their local context. In a sense, a proposition is its own local context, whereas

the relationship for individual anaphora is more indirect.

The pattern for anti-veridical individual anaphora (or lack thereof) is indicated in

Table 7.3.

Epistemic context Epistemic context Individuals

of anaphor of antecedent Licensing Interpretation

Anti-veridical
Veridical 3 3

Non-veridical 3 3

Anti-veridical 3 3

Table 7.3: Overview of (Im-)possible Combinations for Anti-veridical Individual
Anaphora

7.2.3 Anaphora in Non-Veridical Contexts

A pronoun in a non-veridical context does not place any restrictions on the veridicality

of its antecedent in terms of licensing either. The requirement of the anaphor is eval-

uated in relation to a non-veridical intensional context. The non-veridical embedding

is compatible with the embedded proposition being true, false, or neither. So, even if

the interpretation of the anaphor requires that its antecedent exist in its local context,

there will be no inconsistency on a global level. As a result, any possible antecedent is

accessible here.
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(10) a. I know that Mary has [a car]υ and John believes that itυ’s parked outside.

3itυ : the car that Mary has

b. John said that Mary has [a car]υ and Sue believes that itυ’s parked outside.

3itυ : the car that John said Mary has

c. It’s not the case that Mary has [a car]υ even though John believes that itυ’s

parked outside.

3itυ : the car that Mary doesn’t have

The most straightforward case for non-veridical individual anaphora is (10-b), where the

antecedent is in a non-veridical context as well. Neither the antecedent segment nor the

segment containing the anaphor commits the speaker to the existence or non-existence

of a referent. It exists in a local context, a proposition that may or may not be true,

according to the speaker.

That is different with veridical and anti-veridical antecedents. The antecedent seg-

ments already commits the speaker to the (non)existence of the referent, and the seg-

ment containing the anaphor does not specify whether the speaker should be committed

to the local proposition or not. Therefore, the anaphor inherits its veridicality from the

antecedent. In (10-a), the speaker may or may not believe that Mary’s car is parked

outside, but they are committed to its existence. In (10-c), the speaker has a previous

commitment that It’s not the case that Mary has a car. Because of that and the require-

ment that the local context of the anaphor supports the existence of the referent, the local

context of the anaphor (i.e., the proposition that Mary’s car is parked outside) receives
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a non-veridical interpretation due to pragmatic enrichment.

Again, we compare the above cases to non-veridical embeddings under might, which

are not easily strengthened.

(11) a. I know that Mary has [a car]υ and itυ might be parked outside.

3itυ : the car that Mary has

b. John said that Mary has [a car]υ and itυ might be parked outside.

3itυ : the car that John said Mary has

c. # It’s not the case that Mary has [a car]υ even though itυ might be parked

outside.

7itυ : the car that Mary doesn’t have

Notably, (11-c) is unacceptable. Again, we see the property of might being incompatible

with a false prejacent. The local existence requirement states that υ exists in its local

context. As a result, we expect it to be an epistemic possibility. That is not the case with

the anti-veridical antecedent in (11-c). This shows that a non-veridical context which

cannot be strengthed towards an anti-veridical context cannot host anaphora to anti-

veridical antecedents.

Based on the pattern for propositional anaphora, we might expect a similar thing for

veridical antecedents: That they are incompatible with anaphora in strictly non-veridical

contexts. However, (11) is perfectly acceptable. This difference between the patterns for

individual and propositional anaphora can be explained in the same way as what we said

above for anaphora in anti-veridical contexts: The existence requirement of the pronoun
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applies to the local context. However, it may also be satisfied in the global context in

addition to that. As a result, it is possible that the referent (Mary’s car) exists, while it

is not possible, but not certain, whether it is parked outside.

The pattern for non-veridical individual anaphora is indicated in Table 7.4.

Epistemic context Epistemic context Individuals

of anaphor of antecedent Licensing Interpretation

Non-veridical
Veridical 3 3

Non-veridical 3 3

Anti-veridical 3 7

Table 7.4: Overview of (Im-)possible Combinations for Non-veridical Individual
Anaphora

7.2.4 Interim Summary

This section presented an argument that the possibilities for individual anaphora sys-

tematically pattern along the lines of veridicality. It further suggested that this is due

to requirements that the interpretation of an anaphor places on its local context and the

more general one that a discourse cannot be inconsistent. These claims are supported

by the empirical empirical patterns that the accessibility constraints give rise to:

Veridical Anaphora require antecedents that are compatible with a veridical inter-

pretation. That includes veridical antecedent, or non-veridical antecedents that can be

pragmatically strengthened to a veridical interpretation, but not anti-veridical ones.
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Non-verdical Anaphora do not commit the speaker about the existence of their ref-

erent. They are compatible with antecedents of any veridicality.

Anti-veridical Anaphora also do not commitment the speaker about the existence

of a referent, at least in the case of individual anaphora. This is different from what

we observed for anti-veridical propositional anaphora in Section 5.2. For propositional

anaphora, we saw a reversal of the pattern for veridical anaphora: An anti-veridical

propositional anaphor requires an antecedent that is compatible with an anti-veridical

interpretation.

An overview of the (im-)possibilities for individual anaphora along the lines of veridi-

cality is given in Table 7.5.

Epistemic context Epistemic context Individuals

of anaphor of antecedent Licensing Interpretation

Veridical
Veridical 3 3

Non-veridical 3 7

Anti-veridical 7 7

Non-veridical
Veridical 3 3

Non-veridical 3 3

Anti-veridical 3 7

Anti-veridical
Veridical 3 3

Non-veridical 3 3

Anti-veridical 3 3

Table 7.5: Overview of (Im-)possible Combinations of Veridicality of Antecedent and
Anaphor in Licensing and Interpretation for Individual Anaphora
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7.2.5 Discourse Consistency

Like discussed for propositional anaphora in Chapter 5, the generalizations also apply

on the level of discourse relations, and veridicality distinctions for discourse relations (in

the sense of Asher and Lascarides (2003)) are relevant here. While the patterns above

are found for veridical discourse relations (like conjunction), the same restrictions do

not apply in the case of non-veridical discourse relations like alternation (/disjunction)

or anti-veridical ones like disagreement. In these cases, the two discourse segments

containing the antecedent and anaphor are not required to be consistent with each other

(or even required to be inconsistent). This contrast is illustrated for conjunction vs.

disjunction in (12).

(12) Veridical individual anaphor with anti-veridical antecedent:

a. Either Mary doesn’t have [a dog]υ, or itυ is at the sitter.

b. # Mary doesn’t have [a dog]υ and itυ is at the sitter.

The same contrasts can be observed for agreement vs. disagreement:

(13) Veridical individual anaphor with anti-veridical antecedent:

A: Mary doesn’t have [a dog]υ,

a. B: (That’s not true.) Itυ’s just at the sitter right now.

b. B: # (Indeed.) Itυ’s at the sitter.

Similarly to what we have seen for propositional anaphora (Chapter 5), the discourse
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relations connecting the discourse segments including the antecedent and anaphor are

non-veridical. As such, these cases are not counterexamples but rather an extension of

the generalization. The extistence-requirement of the anaphor is satisfied in its local

context. The difference in cases with non-veridical discourse relations is that there are

fewer constraints on the relationship between the local context of the anaphor and the

local context of the pronoun.

7.3 Intensionalizing Individual Drefs

7.3.1 Individual Drefs and Possible Worlds

To capture the relationship between discourse referents and their intensional contexts,

we want an intensional representation of drefs. Propositions, of course, are intensional

already and we don’t need to devise a special mechanism to allow them to relate to other

propositions.

To distinguish veridical, non-veridical, and anti-veridical individual drefs, we need

an intensional representation of drefs that allows them to be interpreted in relation to

possible worlds. A veridical dref, as defined in Chapter 2, is one to whose existence the

speaker is committed. This means that all the worlds that are members of the speaker’s

commitment set are ones where the dref in question has an existing referent.

Conceptually, we think of a dref as the mapping between a discourse variable and a

referent. To capture the generalizations about anaphora and negation, we need to capture
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the way in which an individual dref depends on its local context. Specifically, we need to

allow the mapping from discourse variables to their referents to be sensitive to possible

worlds from their local intensional context.

Some Possibilities

There are a few different possible ways of relativizing the mapping to a possible world:

• As part of the representation of the variable:

We can represent discourse variables as variables for individual concepts (i.e.

functions of type (w, e)) (Stone, 1999; Stone and Hardt, 1999, see also Aloni

2000, 2001 for a use of drefs for individual concepts for a different purpose).

Given a world, the individual concept maps to an entity.

• As part of the representation of the context:

The context consists of a set of world assignment pairs (Heim, 1983, et seq.). Each

element of the context specifies a variable assignment relative to a possible world.

• As part of the assignment(s):

The context consists of a set of variable assignments (Van den Berg, 1996) and

the world which the mapping is relativized to is stored in the same assignment

(Brasoveanu, 2006, 2010a).

Regarding the kinds of data and generalizations considered here, this is similar

to representing the context as a set of world-assignment pairs. In general, this
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framework is more flexible, though, and could be used to model the discourse

effect of dependencies between drefs and multiple kinds of embedding operators

simultanously, including individual quantifiers (see also Brasoveanu, 2010b).

Our Requirements and Choice

When interpreting a variable in its local intensional context, we want to be able to re-

trieve the relativized mappings by world, and the three options outlined above could all

provide a way of doing that. Any of them could be used as a framework for the analysis

of the interaction of anaphora and negation presented here, as long as they also include

a way of representing the components I argued are necessary for a successful account:

• It is intensional:

Sentence meaning is understood as characterizing sets of worlds in which they

are true (propositions).

• It is epistemic:

Utterance meaning is understood in relation to a representation of what the speaker

considers to be true.

• It satisfies the following requirements for making an intensional system dy-

namic:

– Intensional operators are externally dynamic, while drefs in introduced in

their scope store information about their intensional context.
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– Discourse variables are mapped to a referent in relation to their intensional

context.

Satisfying these requirements, any of the three mentioned kinds of frameworks would

be able to frame our analysis. Therefore, the choice between them is made for concrete-

ness rather than analytical considerations.

Since we have been working with context states consisting of singleton variable

assignments (type s), implementing relativized individual drefs by using drefs for indi-

vidual concepts seems like minimal addition to the present system. Therefore,we will

adopt the strategy proposed in Stone (1999); Stone and Hardt (1999). This involves

(i) formalizing individual drefs as drefs for individual concepts, and (ii) encapsulating

quantification over possible worlds in the static definition of atomic DRS-conditions.

Propostional Drefs

The framework set up in Chapters 3 & 4 captures veridicality for propositional drefs

and their relationship to their local context, and propositional drefs will stay the same in

this chapter. A propositional dref ϕ is a function of type s(wt) from assignments is to

sets of worlds (wt). The proposition ϕs(wt)(is) is the set of worlds that i assigns to ϕ.
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Individual Drefs

The idea of an individual concept goes back to Carnap (1947), who writes:

I think that individual variables in modal sentences [...] must be interpreted
as referring, not to individuals, but to individual concepts.
. — (Carnap, 1947, p. 180)

Individual concepts are functions of type (we), mapping possible worlds to individ-

ual referents. An individual dref υ is a function of type s(we) from assignments is and

worlds ww to individuals xe. The individual υs(we)(is)(ww) is the individual that the

assignment i assigns to υ in w.

The system from Chapters 3 & 4 makes use of indeterminate individuals #e to

define (pseudo-)partial variable assignments. Here, we will make use of them to define

(pseudo-)partial individual concepts as well.

7.3.2 Interpreting Individual Drefs in Relation to Propositional Drefs

Relative Variable Update

Using individual concepts allows for the introduction of individual drefs along with

the information about the set of worlds in which their referent exists (and does not).

Individual drefs are introduced relative to the set of worlds in which their referent exists

(adapted from Stone (1999); Stone and Hardt (1999)).

(14) Variable Update with υ relative to ϕ:

The relation i[ϕ : υ]j holds (for assignments is, js, and the drefs ϕ ∈ Terms(wt),
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υ ∈ Terms(we)) iff the conjunction of the following holds:

•i[υ]j

•∀ww.(ϕ(j)(w) → υ′(i)(w) 6= #

(an individual referent of υ is determined in each world in ϕ(j))

•∀ww.(¬ϕ(j)(w) → υ(j)(w) = #)

(in each world not in ϕ, υ points to the indeterminate value)

(14) states that j is an update of i that differs at most wrt the value assigned to υ. The

second conjunct requires that for each worldw inϕ(j), υ(j)(w) doesn’t map to # (but an

actual individual). The third conjunct states that for each world w not in ϕ(j), υ(j)(w)

maps to #, ensuring that the referent of υ exists only in the worlds in ϕ(j).

The definition of a relative variable update makes reference to the simple variable

update (i[υ]j), which is understood in the usual way, as in the previous chapters.

Quantificational Encapsulation and the Local Context

(15) illustrates how a dynamic predicate is defined as an abbreviation for a condition

involving the corresponding static predicate and the referents of the argument drefs given

i and ϕ.

(15) Dynamic predicates with their arguments as DRS conditions:

Rϕ{υ} := λis.∀ww.ϕ(i)(w) → R(υ(i)(w))(w),

for R ∈ Terme(wt), υ ∈ Terms(we), ϕ ∈ Terms(wt)

337



Like before, conditions abbreviate properties of discourse states. (15) states that all

worlds that are members of the proposition supplied as the local context are worlds

in which the static relation corresponding to the condition holds. (Like the previous

version of the interpretation of DRS-conditions defined in Chapter 3), the definition of

conditions, therefore, encapsulates universal quantification over possible worlds.

As a reminder—following Stone (1999), quantification over possible worlds is en-

capsulated because it happens statically, as part of the interpretation of DRS conditions,

and separately from the dynamic quantification using random introduction of drefs.

This also applies to the above definition of relative variable update (14). It also

encapsulates universal quantification over the possible worlds of the local context, in-

troducing a new dref in relation to each possible world in the local context.

To contextualize this in relation to the discussion from Section 4.4 (Asher and Mc-

Cready, 2007, see also): Our system allows us to look at collective sets of possible

worlds in relation to each other. That is how propositional drefs and the semantics of

propositional operators are captured. The treatment of indefinites and anaphora in in-

tensional contexts is captured by distributively relating to each possible world in the

local context.

Anaphoric ‘Accessibility’ in Relation to the Local Context

Relativizing individual drefs to sets of worlds in which they refer gives rise to an ac-

cessibility condition based on an existence condition for pronouns and the notion of a
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local context (Karttunen (1973); Heim (1992)). The latter involves the idea that expres-

sions are interpreted wrt an intensional context set that is pragmatically constrained on a

global level by the speaker’s commitments (Stalnaker (1978, 2002); Gunlogson (2004))

and locally constrained by the semantics of sentential operators. Based on this, a dref υ

is accessible for reference by a pronoun υ′, only if the referent of υ is determined in the

local context of υ′, i.e., if υ maps to an individual (other than #), for each world in the

local context.

Now, individual drefs can be interpreted in relation to (each of the worlds in) their lo-

cal context. As a result, the availability of a dref to specify the mapping of an anaphoric

variable can be derived from a general requirement that the referent of a variable exists

in its local context.

In this system, the local context is formally defined in reference to the evaluation

of DRS conditions ((15), repeated here) and consists of an assignment is, of which the

condition is predicated, and a dref for a set of possible worlds ϕ, a compositionally

supplied intensional argument.

(15) Dynamic predicates with their arguments as DRS conditions:

Rϕ{υ} := λis.∀ww.ϕ(i)(w) → R(υ(i)(w))(w),

for R ∈ Terme(wt), υ ∈ Terms(we), ϕ ∈ Terms(wt)

Given i (and a model), the interpretation of conditions, as defined in (15) checks for each

world w in ϕ(i), if the relation holds in w of the individual υ(i)(w). The evaluation

of a DRS condition in the context of is and ϕs(wt) is defined (mapped to a truth-value
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other than #), only if the argument dref maps to an individual other than # for each world

in ϕ(i), i.e., if the referent υ(i) exists in each world in ϕ(i). This general requirement

that drefs have an existing referent in each world of their local context follows from the

definition of DRS conditions.

The existence condition on reference has consequences for anaphora: As a special

case of this general requirement, the condition on anaphoric accessibility also follows

from the definition of DRS-conditions:

(16) Available Antecedents:

Given a relation Re(wt), an individual dref υs(we), a propositional drefϕs(wt), and

a discourse state is:

a. A DRS-condition predicated of a discourse state Rϕ{υ}(i) is defined as

∀ww.ϕ(i)(w) → R(υ(i)(w))(w)

b. ∀ww.ϕ(i)(w) → R(υ(i)(w))(w) can be determined only if υ(i)(w) is de-

termined for all worldsw s.t. ϕ(i)(w), therefore∀ww.ϕ(i)(w) → υ′(i)(w) 6=

#

c. As a result, a pronoun in the context of i and ϕ can make reference to

the dref υ only if the value of υ(i)(w) is determined for all worlds w, s.t.

ϕ(i)(w)

(16) is a direct consequence of the definition of atomic conditions. No designated theory

of accessibility is needed, follows from general requirement that 1. the referent of a dref

exists in its local context and 2. a discourse be consistent. A dref can provide a referent
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for an anaphor, only if its referent exists in the local context of the anaphor. Because any

dref exists only in the set of worlds of the local context where it was introduced, another

result of this is that the intensional context of the anaphor is a subset of the intensional

context of the antecedent.

7.3.3 Modelling the Interpretation of Natural Language

The Semantics of DPs

Indefinites. Based on the definition of relative variable update, we assume that the

anaphoric potential of indefinite DPs is captured by allowing them to introduce a dref

relative to their local intensional context. For a non-specific indefinite in the scope of

negation (17), an individual dref υ1 is introduced in relation to the propositional dref

corresponding to the prejacent of negation ϕ2.

(17) S: There isn’t a bathroom. ⇝
ϕ1

ϕDCS
⋐ ϕ1

;maxϕ1

 ϕ2

ϕ1 ≡ ϕ2
;maxϕ2

 ϕ2 : υ1

Bathroomϕ2
{υ1}


With υ1 being introduced in relation to ϕ2 (in the update [ϕ2 : υ1]), the referent of υ1

exists in all and only the ϕ2 worlds. Because ϕ1 is the complement of ϕ2, the referent

of υ1 does not exist in any ϕ1-world. Since S is committed to ϕ1, υ1 is an anti-veridical

dref wrt S in any context that is the result of a successful update with (17).

We formally defined (anti-)veridicality for individual drefs in the following way:
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(18) Veridicality for Individual Drefs:

a. An individual dref υ is veridical in context C = 〈M, INT, i} wrt A ∈ INT

iff ∀w(w ∈ ϕDCA
(i) → υ(i)(w) 6= #), and non-veridical otherwise.

b. An individual dref υ is anti-veridical in context C = 〈M, INT, i} wrt A ∈

INT iff ∀w(w ∈ ϕDCA
(i) → υ(i)(w) = #).

The indefinite in (17) is interpreted as an unspecific indefinite, relative to the preja-

cent of negation, because it is interpreted in the scope of negation. Specific indefinites

in similar configurations could be derived compositionally by assuming they take scope

over negation. i.e. based on a compositional translation of indefinite DPs as quantifiers

given in (19), and some compositional mechanism for scope-taking.

(19) a bathroom⇝ λPe(wt).λϕw.[ϕ : υ]; [Bathroomϕ{υ}], P(υ)(ϕ)

Proper Names are taken to be discourse constants, as before. They refer to the same

object across assignments. In addition, they will be treated as rigid designators. An in-

dividual concept corresponding to a propoer name will be a constant function assigning

the same individual to the name across worlds. As a result, drefs for proper names are

not introduced in relation to their local intensional context.

(20) S: Mary slept. ⇝
ϕ1

ϕDCS
⋐ ϕ1

;maxϕ1

 υ

υ ≡Marye


(whereMarye := λis.λww.marye)
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(20) states that υ specifies the same mappings as the discourse constantMarye, which

refers to the individualmarye across all assignments and worlds.

This, of course, has strong predictions. The fact that the referent of a name is as-

sumed to exist in any possible world precludes us from giving an appropriate semantics

for counterfactuals like ‘if Monica Lewinsky had never existed’ (Stone (1999), p. 17).

In addition, the use of a proper name (or even the presence of a name in the object

language) will presuppose that any interlocutor is committed to their existence.

However, since our focus lies on the interpretation of indefinite antecedents, an ap-

propriate counterfactual semantics for proper names, or an empirical investigation of the

soundness of the strong contextual conditions associated with them, will not be further

pursued here.

Discourse-Initial States

Given that we changed the type for individual anaphora, we need to slightly adjust our

definition of a discourse-initial state in a context C. Recall from Section 3.3 that a

discourse-initial state contains the contextual information about which interlocutors are

associated with which drefs for commitment states, but no information about any other

discourse variables. We construct a discourse-initial state in two steps: First, we assume

an assignment i0 that contains no information about any discourse variables (21).
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(21) Properties of i0 in C:

a. No individual drefs:

For any individual discourse Variable υ ∈ Terms(we):

Jυ(i0)KMC,i0 = {〈w, #e〉 | w ∈ Dw}

b. No propositional drefs:

For any propositional discourse Variable ϕ ∈ Terms(wt):

Jϕ(i0)KMC,i0 = {〈w, #t〉 | w ∈ Dw}

Now, a discourse state i0 in contextC is one that maps any individual discourse variable

to # in MC, given assignment i0, for any world w ∈ Dw. Put differently, it maps any

individual discourse variable to an individual concept that is undefined for any world.

Since the type for propositional drefs stays the same as in the previous chapters, so does

the axiom for i0 not containing any information about propositional discourse variables:

For any propositional discourse variable, i0 maps to a set of worlds for which member-

ship is undefined for any world.

A discourse-initial state i in C is one that is an output after introducing drefs for the

interlocutors’s commitment states in i0.

(22) For all members x, x′, x′′, . . . of INTC:

i0[ϕDCx
, ϕDCx′

, ϕDCx′′
, . . . ]i

Like before, the initial state i is an assignment where discourse referents for the commit-

ment states of the interlocutors are available, but none of them contain any information
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about their commitments, and possible values for these drefs include any non-empty,

well defined subset of Dw.

Interpretation of Individual Anaphora

With these components in place, we illustrate the interpretation of individual anaphora

in the discourse in (8-a).

(8-a) Mary has [a car]υ2 . Itυ2 is parked outside.

Step 1: Antecedent Sentence The semantic representation of the antecedent sentence

is given in (23).

(23) S: Mary has a car. ⇝

ϕ1

ϕDCS
⋐ ϕ1

;maxϕ1


υ1, ϕ1 : υ2

υ1 ≡Marye

Carϕ1
{υ2}

Haveϕ1
{υ1, υ2}


υ2 is introduced relative to ϕ1, the set of worlds where Mary has a car. Its referent

exists in all (and only the) worlds in ϕ1.

To illustrate the effect of the update, consider a contextC1 = 〈M1, {S}, i〉, where i is

a discourse-initial state, and M1, is s.t. De = {mary, c, S, #}, Dw = {w1, w2, w3, w4},

and JcarKM1, JhaveKM1, JparkedKM1, JoutsideKM1 characterize the propositions shown

in Table 7.6.

InM1, c is a car in all worlds,mary has c inw1, w2. c is parked and outside inw1 and

w3.
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λw.car(c)(w) λw.have(mary, c)(w) λw.parked(c)(w) λw.outside(c)(w)

w1 1 1 1 1

w2 1 1 0 0

w3 1 0 1 1

w4 1 0 0 0

Table 7.6: The propositions λw.car(c)(w), λw.have(m, c)(w), λw.parked(c)(w),
λw.outside(c)(w) inM1.

Updating with (23) inC1 results in an output assignment j that assigns static referents

to drefs as in Figure 7.1.

ϕ1
υ1 7→ mary

υ2 7→ c

υ1 7→ mary

υ2 7→ #

w1
w2 w3

w4

ϕDCS
(j) = {w1, w2}

ϕ1(j) = {w1, w2}

υ1(j) = λw.marye

υ2(j) =


w1 7→ c

w2 7→ c

w3 7→ #
w4 7→ #


Figure 7.1: Drefs after updating with ‘Mary has a car’ in C1

Figure 7.1 illustrates that υ2 refers to c in all ϕ1-worlds, i.e. the worlds correspond-

ing to S’s assertion. υ2 maps to # in all other worlds.

Step 2: Sentence Containing the Anaphor. The representation of the antecedent

sentence is given in (24).

(24) S: It is parked outside. ⇝
ϕ2

ϕDCS
⋐ ϕ2

;maxϕ2

 Parkedϕ2
{υ2}

Outsideϕ2
{υ2}


Here, υ2 is picked up anaphorically in the context of ϕ2, the set of worlds where It is

parked outside. Because the interpretation of DRS-condition is based on encapsulated
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quantification over the possible worlds in the intensional context, an update with (24)

requires of its output that a referent of υ2 exists in all worlds in ϕ2.

Given this local existence-requirement, and the fact that the antecedent referent ex-

ists in all and only the worlds of its own local intensional contextϕ1,ϕ2 can only contain

worlds that are also in ϕ1. The consequence of this is that an anaphoric relation is pos-

sible, only if the local context of the anaphor is a subset of the local context of the

pronoun.

Consider C′
1, a context that is the result of updating with the antecedent in C1, i.e. C′

1 =

〈M1, {S}, j〉, where J(23)(iC1)(j)KM1 = 1.An update with (24) inC′
1 results in an output

k, which assigns drefs as shown in Figure 7.2.

ϕ1
ϕ2

w1
w2 w3

w4

ϕDCS
(k) = {w1}

ϕ1(k) = {w1, w2}

ϕ2(k) = {w1}

υ1(j) = λw.marye

υ2(j) =


w1 7→ c

w2 7→ c

w3 7→ #
w4 7→ #


Figure 7.2: Drefs after updating with ‘Mary has a car’; ‘It is parked outside’ in C1

The content of the asserted proposition ϕ2(k) can semi-formally be characterized

as λw.υ2(k)(w) is parked outside in w. For w1, this is true, as Jυ2(k)(w1)KM1 = c,

and Jparked(c)(w1) ∧ outside(c)(w1)KM1 = 1, so w1 ∈ ϕ2(k). For w2, this is

false, as Jυ2(k)(w2)KM1 = c, and Jparked(c)(w2) ∧ outside(c)(w2)KM1 = 0, so

w2 6∈ ϕ2(k). For w3 and w4, this is undefined (#), because Jυ2(k)(w3)KM1 = # and

347



Jυ2(k)(w4)KM1 = #.

The mechanisms borrowed from Stone (1999), i.e. encapsulating quantification over

possible worlds in the definition of DRS-conditions, and relativizing individual drefs to

possible worlds, allows for anaphoric accessibility to fall out naturally from the require-

ment of a consistent discourse. An update containing an anaphor (like (24)) will be

successful, only if there is an output under which the local context of the anaphor is a

subset of the local context of the antecedent.

7.4 Analysis: Individual Anaphora and Negation

This section illustrates how the analysis accounts for the unavailablity of anti-veridical

antecedents for veridical anaphora (2-b), modal subordination with negative antecedents

(3-a), bathroom-configurations under disjunction (5-a) and inter-speaker disagreement

(5-b), repeated here.

(2-b)Mary doesn’t have [a car]υ2 . #Itυ2 is parked outside.

(3-a) Modal subordination:

There isn’t [a bathroom]υ1 in this house. Itυ1 would be easier to find.

(5-a) Disjunction:

Either there isn’t [a bathroom]υ1 in this house, or itυ1 is in a weird place.
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(5-b)Disagreement:

A: There isn’t [a bathroom]υ2 in this house.

B: (What are you talking about?) Itυ2 is just in a weird place.

7.4.1 The Counterfactual Bathroom

First, let us see how the veridical use of a pronoun with a counterfactual antecedent

where both discourse segments are uttered by the same speaker is ruled out. The rep-

resentations for an utterance by speaker S of the antecedent sentence, and anaphoric

sentence are given in (17) and (25), respectively.

(17) S: There isn’t [a bathroom]υ1 . ⇝
ϕ1

ϕDCS
⋐ ϕ1

;maxϕ1

 ϕ2

ϕ1 ≡ ϕ2
;maxϕ2

 ϕ2 : υ1

Bathroomϕ2
{υ1}



(25) # S: Itυ1 is in a weird place. ⇝
ϕ3

ϕDCS
⋐ ϕ3

;maxϕ3


ϕ3 : υ2

Placeϕ3
{υ2}

Weirdϕ3
{υ2}

Inϕ3
{υ1, υ2}


Consider a context C2 = 〈M2, {S}, i〉, where i is a discourse-initial state, and M2 is

s.t. De = {b, p, S, #}.Dw = {w1, w2, w3, w4}, and the interpretation of the predicates

bathroom, place,weird, and in characterizes the propositions in Table 7.7.
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λw.bathroom(b)(w) λw.place(p)(w) λw.weird(p)(w) λw.in(b, p)(w)

w1 1 1 1 1

w2 1 0 0 0

w3 0 1 1 1

w4 0 0 0 0

Table 7.7: Truth-values of Jλw.bathroom(b)(w)KM2 , Jλw.place(p)(w)KM2 ,Jλw.weird(p)(w)KM2 , Jλw.in(b, p)(w)KM2 for the worlds in Dw.

Step 1: Update with the Antecedent Segment

(17) S: There isn’t [a bathroom]υ1 . ⇝
ϕ1

ϕDCS
⋐ ϕ1

;maxϕ1

 ϕ2

ϕ1 ≡ ϕ2
;maxϕ2

 ϕ2 : υ1

Bathroomϕ2
{υ1}


An update with (17) introduces three drefs: A propositionϕ1 (for the worlds where there

is no bathroom), restricting the set of discourse commitments held by S, a proposition

ϕ2 (for the worlds where there is a bathroom), the complement of ϕ1, and an individual

υ1, (for a bathroom in ϕ2). In C2, the update results in an output assigment j, which

maps drefs as illustrated in Figure 7.3.

ϕ1
υ1 7→ #

ϕ2
υ1 7→ b

w3
w4 w1

w2

ϕDCS
(j) = {w3, w4}

ϕ1(j) = {w3, w4}

ϕ2(j) = {w1, w2}

υ1(j) =


w1 7→ b

w2 7→ b

w3 7→ #
w4 7→ #


Figure 7.3: Drefs after updating with ‘There isn’t [a bathroom]υ1’ in C2

The resulting assignment jmaps υ to b for each world in ϕ2(j), and maps it to # for

each world not in ϕ2(j). ϕ2(j) is the maximal set of worlds in which υ1 is a bathroom
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(Bathroomϕ2
{υ1}). The speaker is committed to ϕ1, the opposite of ϕ2. Since there

are noϕ1-worlds inϕ2, υ1(j) maps to # for every world inϕ1, and υ1 is an anti-veridical

dref.

Step 2: Update with the Segment Containing the Anaphor

(25) #S: Itυ1 is in a weird place. ⇝
ϕ3

ϕDCS
⋐ ϕ3

;maxϕ3


ϕ3 : υ2

Placeϕ3
{υ2}

Weirdϕ3
{υ2}

Inϕ3
{υ1, υ2}


An update with (25) in C′

2 = 〈M2, {S}, j〉 (where J(17)(iC2
)(j)KM2 = 1) fails due to

the interpretation of the condition Inϕ3
{υ1, υ2}. The anaphor υ1 cannot be interpreted

in its local context ϕ3. To see why, we consider an update that is like (25), minus the

problematic condition:

(26)
ϕ3

ϕDCS
⋐ ϕ3

;maxϕ3


ϕ3 : υ2

Placeϕ3
{υ2}

Weirdϕ3
{υ2}


An update with (26) in C′

2 yields an output k, which is illustrated in Figure 7.4.

Because S asserts ϕ1 and ϕ3, their commitments should be a non-empty subset of

both. Discourse consistency requires that ϕ1 and ϕ3 overlap. For the assertion of our

antecedent sentence and subsequently our impoverished update (26), S’s commitments

would be characterized by the worlds contained in the gray hatched area. A further

update including a the condition Inϕ3
{υ1, υ2} imposes a conflicting requirement. The

anaphor υ1 is interpreted in the intensional context of ϕ3 and has previously been intro-
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ϕ1
υ1 7→ #

ϕ2
υ1 7→ b

ϕ3

w3
w4 w1

w2

ϕDCS
(k) = {w3}

ϕ1(k) = {w3, w4}

ϕ2(k) = {w1, w2}

ϕ3(k) = {w1, w3}

υ1(k) =


w1 7→ b

w2 7→ b

w3 7→ #
w4 7→ #


υ2(k) =


w1 7→ p

w2 7→ #
w3 7→ p

w4 7→ #


Figure 7.4: Drefs after updating with ‘There isn’t [a bathroom]υ1’;‘Itυ1 is in a weird
place’ in C2

duced relative to ϕ2. Therefore, the existence-requirement demands that ϕ3 is a subset

of ϕ2 (i.e. it contains only worlds where υ1 6= #).

There is no way that both discourse-consistency and the existence-requirement are

satisfied at the same time. If consistency is satisfied, ϕ1 and ϕ3 overlap, and there are

worlds in ϕ3 in which υ1 does not exist, so the interpretation fails. If the existence-

requirement is satisfied,ϕ3 is a subset ofϕ2, and the intersection ofϕ1 andϕ3 is empty.

The speaker would be committed to a contradiction. Either way, there is no successful

update with (17);(25).

7.4.2 The Hypothetical Bathroom

Now, let us see how an update with the same first utterance (17) can be followed by an

utterance with a non-veridical pronoun (27).
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(17) S: There isn’t [a bathroom]υ1 . ⇝
ϕ1

ϕDCS
⋐ ϕ1

;maxϕ1

 ϕ2

ϕ1 ≡ ϕ2
;maxϕ2

 ϕ2 : υ1

Bathroomϕ2
{υ1}


(27) S: It would be in a weird place.

⇝
ϕ3

ϕDCS
⋐ ϕ3

;maxϕ3

 wouldϕ3
{ϕ4} ;maxϕ4


ϕ4 : υ2

Placeϕ4
{υ2}

Weirdϕ4
{υ2}

Inϕ4
{υ1, υ2}




First, we assume the same update as for the first utterance of the previous example, with

context C2 and output j, again illustrated here in Table 7.5.

ϕ1
υ1 7→ #

ϕ2
υ1 7→ b

w3
w4 w1

w2

ϕDCS
(j) = {w3, w4}

ϕ1(j) = {w3, w4}

ϕ2(j) = {w1, w2}

υ1(j) =


w1 7→ b

w2 7→ b

w3 7→ #
w4 7→ #


Figure 7.5: Drefs after updating with ‘There isn’t [a bathroom]υ1’ in C2

Again, υ1, a bathroom, exists in all and only the counterfactual ϕ2-worlds. Now, con-

sider what happens when we update with (27). The output is illustrated in Figure 7.6.

(27) S: It would be in a weird place.

⇝
ϕ3

ϕDCS
⋐ ϕ3

;maxϕ3

 wouldϕ3
{ϕ4} ;maxϕ4


ϕ4 : υ2

Placeϕ4
{υ2}

Weirdϕ4
{υ2}

Inϕ4
{υ1, υ2}




Because the anaphor υ1 is interpreted in the condition Inϕ4

{υ1, υ2}, it will still be

required to have an existent referent in all of theϕ4-worlds. This set of worlds, however,
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ϕ1, ϕ3
υ1 7→ #

ϕ2
υ1 7→ b

w3
w4 w1

w2
ϕ4

ϕDCS
(k) = {w3, w4}

ϕ1(k) = {w3, w4}

ϕ2(k) = {w1, w2}

υ1(k) =


w1 7→ b

w2 7→ b

w3 7→ #
w4 7→ #


ϕ3(k) = {w3, w4}

ϕ4(k) = {w1}

υ2(k) =


w1 7→ p

w2 7→ #
w3 7→ #
w4 7→ #


Figure 7.6: Drefs after updating with ‘There isn’t [a bathroom]υ1’; ‘Itυ1 would be in a
weird place’ in C2

is the local context corresponding to the prejacent of the non-veridical embeddor would.

Crucially, this is constrained to be a set of worlds that is not entailed by ϕ3.1

Because ϕ3 is in turn entailed by the discourse commitments of the speaker, the

conditions in ((27)) state that ϕ4 is not entailed by the speaker’s commitments, i.e. a

non-veridical proposition. As a consequence, the antecedent for itυ1 can be provided by

an anti-veridically introduced dref.

7.4.3 The Optional Bathroom

In contrast to propositions expressed by two assertions of the same speaker, the proposi-

tions expressed by the disjuncts of a disjunction are not required to be compatible with

each other.

1This is glossing over the specifics of modal semantics of would specifying the relationship between
ϕ3 and ϕ4. See Stone (1999); Stone and Hardt (1999) for some more detailed discussion.
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(28) S: There is no bathroom or it is in a weird place. ⇝

ϕ1

ϕDCS
⋐ ϕ1

;maxϕ1

 ϕ2, ϕ3

ϕ1 ≡ ϕ2 ⋓ ϕ3
;

maxϕ2

 ϕ4

ϕ2 ≡ ϕ4
;maxϕ4

 ϕ4 : υ1

Bathroomϕ4
{υ1}

 ;

maxϕ3


ϕ3 : υ2

Placeϕ3
{υ2}

Weirdϕ3
{υ2}

Inϕ3
{υ3, υ2}




The two sequential assertions in the previous example were interpreted in conjunction,

leading to a requirement that the intersection between the propositions expressed by the

two clauses couldn’t empty. The same doesn’t apply under disjunction.

An update with (28) in C2 yields an output j, which is illustrated in Figure 7.7.

ϕ1ϕ2
υ1 7→ #

ϕ3

ϕ4
υ1 7→ b

w3
w4 w1

w2

ϕDCS
(j) = {w1, w3, w4}

ϕ1(j) = {w1, w3, w4}

ϕ2(j) = {w2, w4}

ϕ3(j) = {w1}

ϕ4(j) = {w1, w2}

υ1(j) =


w1 7→ b

w2 7→ b

w3 7→ #
w4 7→ #


υ2(j) =


w1 7→ p

w2 7→ #
w3 7→ #
w4 7→ #


Figure 7.7: Drefs after updating with ‘(Either) there is no bathroom or it is in a weird
place’ in C2
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ϕ4(j) is the maximal set of worlds in which there is a bathroom. The referent of

υ1(k) (the bathroom) exists in all and only the ϕ4-worlds. ϕ2(k) is the opposite of

ϕ4(k), and the propositions expressed by the first disjunct. The referent of υ1(k) (the

bathroom) does not exist in any of the worlds inϕ2(k). ϕ3(k), the proposition expressed

by the second disjunct, is the maximal set of worlds where υ1(k) is in a weird place.

ϕ1(k) is the union of ϕ2 and ϕ3, and the proposition expressed by the assertion.

Because the anaphor υ1 is interpreted in the intensional context ofϕ3, υ1(k) exists in

everyϕ3-world, andϕ3(k) is a subset ofϕ4(k). Because of that,ϕ3(k) does not overlap

withϕ2(k), where υ1 does not exist. However, the relation expressed by disjunction, i.e.

set union, does not require the propositions expressed by the two disjuncts to overlap,

and the update with (28) is successful.

7.4.4 The Contested Bathroom

The case of inter-speaker disagreement is similar to the case of disjunction because the

discourse segment containing the antecedent and the one containing the anaphor are not

required to be compatible with each other.

(17) A: There isn’t [a bathroom]υ1 . ⇝
ϕ1

ϕDCA
⋐ ϕ1

;maxϕ1

 ϕ2

ϕ1 ≡ ϕ2
;maxϕ2

 ϕ2 : υ1

Bathroomϕ2
{υ1}


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(29) B: Itυ1 is in a weird place. ⇝
ϕ3

ϕDCB
⋐ ϕ3

;maxϕ3


ϕ3 : υ2

Placeϕ3
{υ2}

Weirdϕ3
{υ2}

Inϕ3
{υ1, υ2}


Consider a context C4 = 〈M4, INT, i〉. This context is just like C2, except that INT =

{A,B}, and De = {b, p,A, B, #} inM4.

An update with (17); (29) in C4 yields an output j, which is illustrated in Figure 7.8.

ϕ1
υ1 7→ #

ϕ3

ϕ2
υ1 7→ b

w3
w4 w1

w2

ϕDCA
(j) = {w3, w4}

ϕDCB
(j) = {w1}

ϕ1(j) = {w3, w4}

ϕ2(j) = {w1, w2}

ϕ3(j) = {w1}

υ1(j) =


w1 7→ b

w2 7→ b

w3 7→ #
w4 7→ #


υ2(j) =


w1 7→ p

w2 7→ #
w3 7→ #
w4 7→ #


Figure 7.8: Drefs after updating withA’s utterance of ‘There isn’t [a bathroom]υ1’; then
B’s utterance of ‘Itυ1 is (just) in a weird place’ in C4

ϕ2(j) is the maximal proposition where there is a bathroom and υ1 is introduced

relative toϕ2. A is committed toϕ1, the opposite ofϕ2, and thereforeA’s commitment

state contains only worlds in which υ1 has no referent, i.e. it is an anti-veridical dref.

B, however, is not bound by A’s commitments and asserts ϕ3. ϕ3(j) is the maximal

proposition where υ1 is in a weird place. The anaphor itυ1 is interpreted in the inten-

sional context of ϕ3. Therefore, ϕ3(j) is a subset of ϕ2(j), the set of worlds in which
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the referent of υ1 exists. Since B is not committed toϕ2 being false, the output j charac-

terizes a consistent discourse. Althouhg A and B are in disagreement, their respective

commitments are non-contradictors.

7.5 Comparison to Other Approaches

Quantificational encapsulation over sets of worlds with relativized drefs allows us to

have a dynamic system, but also allows us to specify relations between drefs for static

propositions. Here, sentential operators specify relations over propositional drefs, which

satisfy the inferential rules familiar from static propositional logic.

Interpreting individual drefs in relation to these static propositions allows for these

inferences to influence the availability of drefs in certain contexts. Double negation

elimination and other truth-conditional inferences will affect the veridicality of drefs, as

well as the accessibility of potential antecedents.

This section compares the account presented here to alternative approaches in some

more detail, expanding on the discussion in Chapter 2. The discussion there involved

a broader-level comparison of three classes of accounts (i) flat-update dynamic sys-

tems with intensional drefs, like the one presented here, as well as Stone (1999); Stone

and Hardt (1999); Brasoveanu (2006, 2010a,b); (ii) conditional variable update (Krah-

mer and Muskens, 1995; Gotham, 2019; Mandelkern, 2022), and (iii) accommodation-

based accounts (e.g Roberts, 1989; Frank and Kamp, 1997; Geurts, 1999; Nouwen, 2003;

Lewis, 2021).
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The main point about approaches with conditional variable update there were that

they are limited by a lookahead-problem, because they give rise to cases where the

embedding context of the antecedent fully determines its subsequent (non-)accessibility,

precluding any influence of the context of the anaphor.

Concerning accommodation-based approaches, I argued that they also need to make

reference to veridicality and speaker commitments on some level to capture the relevant

generalizations. Therefore, this class of possible approaches is not necessarily empiri-

cally distinguishable from intensional flat-update accounts based on judgment data. In

the absence of robust behavioral or neurophysiological evidence for one or the other kind

of analysis as a model of mental representations of linguistic meaning, it does not seem

possible to present a convincing empirical argument. Accordingly, we made our deci-

sion for a flat-update system based on a conceptual, theoretical argument. I argued that

the presented account is more explanatory, because it reduces anaphoric accessibility to

more fundamental principles of discourse interpretation.

While the discussion in Chapter 2 was based on a very broad classification of pos-

sible approaches, the present section provides a more nuanced discussion of specific

accounts in some detail, which shows more specifically how they compare to the pre-

sented account.
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7.5.1 Flat Update and Intensional Drefs

As noted in the above deliberation about how we might intensionalize individual drefs

(Section 7.3), other dynamic systems would be suitable to formalize the analysis devel-

oped here if they have the following features: (i) The context can store information about

the relationship between dref mappings and their local intensional context, as well as (ii)

the relationship between local intensional contexts and the speaker’s commitments, and

(iii) this relationship may be non-overlapping (i.e., it allows for anti-veridical proposi-

tional drefs).

Various intensional dynamic systems could be devised, which satisfy these prop-

erties, and conceive of drefs as mappings from discourse variables to entities in our

model domain relative to each of the possible worlds in the local context (i.e., distribu-

tively over worlds). In our current system, this works because of relativized individual

drefs and encapsulated universal quantification over the elements of the local context as

part of individual variable update and the interpretation of conditions.

This is illustrated in Table 7.8, which shows the output for an update with an utter-

ance of Maryυ1 doesn’t have [a car]υ2 in a toy context where Dw = {w1, w2, w3, w4},

the assertion is true in w1, w2, and false in w3, w4 (cf. above Section 7.4.1).

ϕDCS
ϕ1 ϕ2 υ1 υ2

{w1, w2} {w1, w2} {w3, w4} λw.mary {w1 7→ #,
w2, 7→ #,
w3, 7→ b,

w4, 7→ b}

Table 7.8: Output for update with ‘Mary doesn’t have a car’in ICDRT
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Table 7.8 illustrates the mechanism of relativizing individual drefs to their inten-

sional context, which works by understanding them as functions from possible worlds

to entities that may be interpreted in relation to a propositional dref.

Brasoveanu (2006): Plural ICDRT

The framework of Plural intensional CDRT (Brasoveanu, 2006, 2010a,b) was developed

as an analysis of different cases of discourse subordination, such as quantificational sub-

ordination and modal subordination. The analysis of modal subordination also allows

for individual drefs to be interpreted intensionally, in relation to the possible worlds of

the local context. The result of the same update as above, with Mary doesn’t have a car,

in this system is shown in Table 7.9.

I ϕU ϕDCS
ϕ1 ϕ2 υ1 υ2

i1 w1 w1 w1 # mary #
i2 w2 w2 w2 # mary #
i3 w3 w3 # w3 mary b

i4 w4 # # w4 mary b

i5 # # # # # #

Table 7.9: Output for update with ‘Mary doesn’t have a car’in IPCDRT

In this system, propositional drefs are drefs for possible worlds (instead of sets of

worlds), but due to the plural nature of the system, a dref for possible worlds may store

a set. Each member of the set of variable assignments that constitutes the discourse

context stores a possible world that is a member of the proposition or a dummy value #.

E.g. in Table 7.9, ϕ1 is the set of all worlds that some assignment in the context assigns

to ϕ1.
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Brasoveanu’s (2006) system treats propositional operators as quantifiers over pos-

sible worlds. The proposed semantics for quantification involves a notion of structured

inclusion. Roughly speaking, this makes sure that in Table 7.9, each row corresponds

to a possible world. Since ϕ1 is a (structured) subset of ϕDCS
, each world that some

assignment in the context assigns to ϕ1 is also a world that some assignment assigns to

ϕDCS
(subset), but also no row contains different values for the two unlessϕ1 is mapped

to # (structured subset).

The mechanism of structured inclusion achieves that each row corresponds to a pos-

sible world. That allows for a unification of a DRT-style dynamic semantics with e-type

approaches of anaphora because each element of the context set can also be conceived

of as a partial situation.

One feature added here in relation to Brasoveanu’s (2006) system is a dref for the

universe ϕU, which is a structured superset of any other propositional dref. That is nec-

essary to preserve the correspondence between rows and possible worlds when including

anti-veridical propositional drefs / counterfactual propositions.

The relativization of individual drefs is achieved by introducing new drefs distribu-

tively over possible worlds. For the example above, the dref for Mary’s car is introduced

by a selectively distributive update which introduces υ2. The result is that the same up-

date is made for each non-# ϕ2-equivalence class of the context, i.e., each subset of

assignments with the same value for ϕ2. In this case, b is the only possible value for υ2,

and so the mapping υ2 7→ b is introduced for each row where ϕ2 6= #. The interpreta-
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tion of anaphoric pronouns will also take into account the worlds of the local context,

similar to the analysis outlined in this work. In IPCDRT, this is also done by invoking

selective distributivity over the worlds in the local context: An update containing a dis-

course variable is interpreted in relation to each world of the local context. As a result,

the local context may only contain worlds s.t. an assignment can be found in the context

set, for which the variable can be mapped to a suitable referent in that world.

Without giving all of the formal details here, the update in Table 7.9 can be derived

in IPCDRT by extending the system in (Brasoveanu, 2006, 2010a,b) with the following

features:

• A representation of the universe in order to include anti-veridical worlds

• A representation of speaker commitments in order to distinguish between (non-

/anti-)veridical propositions

• An externally dynamic semantics of negation which introduces a local context,

similarly to the modal operators in Brasoveanu (2006, 2010a) (see also the exter-

nally dynamic semantics for negation in Brasoveanu and Farkas (2011))

Since this kind of analysis has a lot of the same properties, it would work very simi-

larly to the kind of analysis proposed here. With the added features suggested here, it is

my understanding that an account along these lines would be equivalent for the empir-

ical cases discussed here. However, it is a more general kind of account, extending to

other empirical cases in addtion. It also allows for an account of discourse subordination
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with other types (like quantificational subordination), or multiple dependencies.

7.5.2 Conditional Dref Introduction

Krahmer and Muskens (1995)

Focusing on double negation and bathroom sentences, Krahmer and Muskens (1995)

address the issue of anaphora to negated indefinites by providing a semantics which

satisfies the equivalence of double negation elimination on a dynamic level, in addition

to the truth-conditional level.

Krahmer and Muskens’s (1995) account for the disjunction and double negation

cases within the framework of Double Negation DRT. The analysis involves a semantics

for negation that switches from the extension of an expression to its anti-extension, and

a semantics for disjunction that analogizes it to conditionals, both in terms of their truth

conditions and their dynamic potential. Accordingly, the sentences in (30), respectively,

are taken to be equivalent to each other both dynamically and truth-conditionally.

(30) a. Either there is no bathroom in this house, or it is in a weird place.

b. If it is not true that there is no bathroom in this house, it is in a weird place.

c. If there is a bathroom in this house, it is in a weird place.

Their analysis relies on the conventional semantics associated with negation and dis-

junction and therefore does not extend to cases without overt disjunction or double

negation, like the modal subordination and inter-speaker disagreement cases.
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This account, like others which conditionally introduce a dref for double negation

utteraces while simple negative utterances are considered externally static, could not

address the lookahead problem described in Section 2.3.3. Based on the embedding

context of an indefinite, either a dref is introduced, or not. Since there is no relativiza-

tion, this account could not be extended to discourse subordination.

Introducing Drefs via Projective Content

Some other accounts addressing the interaction of negation and anaphora are ones which

allow indefinites to introduce a drefs by means of some sort of projective content. This

content is often disjunctive (Gotham, 2019) or conditional (Mandelkern, 2022).

Its introduction associated with the contribution of negation (Gotham, 2019) or the

indefinite (Mandelkern, 2022). All of the accounts noted here are presented in works

which empirically focus on accounting for double negation and bathroom disjunctions.

In my understanding, these accounts work well for these cases, which they were designed

for. Due to their conditional or disjunctive nature, these projective variable updates

might also be extended to account for modal subordination. However, I believe that

they do not work for modal subordination with negative antecedents, or any other cases

in which an individual dref that was introduced anti-veridically is picked up later. The

following outlines the reasoning for this in some detail for the two accounts.

Gotham (2019) accounts for the possibility of anaphora to indefinites under double

negation and in bathroom sentences by assuming that the semantics of negation is as-
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sociated with an excluded middle inference, which is treated as a kind of projective

content associated with negation. While negation is still treated as an externally static

operator, material in the scope of negation may introduce new drefs via the excluded

middle inference.

Gotham’s account is provided in Dynamic Predicate Logic (Groenendijk and Stokhof

(1991)), which has the same syntax as first-order predicate logic, and is interpreted se-

mantically as shown in (31).

(31) DPL semantics (from Gotham (2019): Fig. 1)

a. JP(t1, . . . , tn)KM,f = {g | f = g & 〈Jt1KM,g, . . . , JtnKM,g〉 ∈ IM(P)}

b. Jt1,= t2KM,f = {g | f = g & Jt1KM,g = Jt2KM,g}
c. J¬ϕKM,f = {g | f = g & JϕKM,g = ∅}

d. Jϕ∧ψKM,f = {h | ∃g.g ∈ JϕKM,g& h ∈ JψKM,g}
e. Jϕ∨ψKM,f = {g | f = g & JϕKM,g ∪ JψKM,g 6= ∅}

f. Jϕ→ ψKM,f = {g | f = g & JϕKM,g ⊆ {h | JψKM,h 6= ∅}}

g. J∃xϕKM,f = {h | ∃g.f[x]g & h ∈ JϕKM,g}
h. J∀xϕKM,f = {g | f = g & {h | g[x]h} ⊆ {h | JϕKM,h 6= ∅}}

The excluded middle inference makes use of program disjunction (Groenendijk and

Stokhof (1991): 88), a binary operator ∪ with the following semantics:

(32) Jϕ ∪ψKM,f = JϕKM,f ∪ JψKM,f
An example of anaphora to indefinites under double negation (33) is translated into DPL
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as in (34).

(33) a. It’s not true that Mary doesn’t own a car.

b. It’s parked outside.

(34) a. ¬¬∃x.(car(c)∧ own(m,x))

b. parked(x)

Gotham suggests that (34) is interpreted in the context of the excluded middle inference

associated with the negation of ¬∃x.(car(c)∧ own(m,x), shown in (35).

(35) ∃x.car(c)∧ own(m,x) ∪ ¬∃x.car(c)∧ own(m,x)

(35) could be paraphrased as ‘Either Mary owns a car or she doesn’t’, and is formulated

using program disjunction. An update with (35) results in result the union of assign-

ments where either the first update is made (and a dref for Mary’s car is introduced), or

the second (and only assignments survive in which no such update can be made). If (35)

is evaluated with an assignment f, in a model where Mary doesn’t own a car, the output

is {g | g = f}, and no new dref is introduced. In a model where Mary does own a car,

{g | f[x]g∧ g ∈ Jcar(x)∧ own(m,x)KM,g}, i.e. a dref for Mary’s car is introduced.

A subsequent update with the negative antecedent (¬¬∃x(car(x)∧own(m,x)) still

works as a test, but eliminates all assignments that cannot be updated with ∃x(car(x)∧

own(m,x), leaving only the ones where a dref for Mary’s car has been introduced. In a

model where Mary does not own a car, the test fails and the output will be an empty set

of assignments (¬¬∃x(car(x)∧own(m,x) is false). In a model where Mary does have
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a car, the test succeeds, but no new drefs are introduced ({h | h = g}). Because of the

previous update with the excluded middle, discourse contains only assignments where

x maps to Mary’s car. As a result, the dref x for Mary’s car is available for subsequent

reference. Based on the same mechanism, Gotham accounts for bathroom-anaphora

under disjunction.

This account can still rule out anaphora to indefinites under single negation like

(36-a), which is translated into DPL as in (36-b).

(36) a. Mary doesn’t own a car.

b. ¬∃x(car(x)∧ own(m,x)

(36-b) is interpreted in the context of an update with the excluded middle, again yielding

the union of all assignments where a dref for Mary’s car is introduced, or where no such

update can be made. A subsequent update with ¬∃x(car(x) ∧ own(m,x) works as a

test, and eliminates all assignments that can be updated with ∃x(car(x)∧ own(m,x),

leaving only the ones where no dref is introduced. As a result, no dref for Mary’s car is

made available.

This rules out any subsequent anaphora to indefinites under single negation. While

this accounts for the unavailability of veridical anaphora in these cases, it also rules out

modal subordination with anti-veridical antecedents, or anaphora in other non-veridical

contexts.

368



Mandelkern’s (2022)) bounded theory gives a two-dimensional semantics for natural

language utterances that offers a treatment of indefinites as existential quantifiers and a

treatment of connectives in the classical way while addressing their dynamic behavior.

Natural language meaning is characterized on two dimensions: One static dimen-

sion, which characterizes contents as sets of indices, where connectives are classical,

indefinites are treated as existential quantifiers, and definites are interpreted as involv-

ing a conjunction of their nuclear scope and restrictor. The second dimension of mean-

ing captures the dynamic behavior of indefinites, as well as anaphoric definites and

pronouns.

In Mandelkern’s bounded theory, natural language utterances are translated to a

predicative language which is closed under a two-place definite operator ιx, and a two-

place indefinite operator εx. The semantic interpretation on the static dimension char-

acterizes the truth-conditions of a formula p, relative to an assignment g and a worldw.

On the dynamic dimension, the interpretation characterizes the conditions under which

the bounds of p are satisfied (i.e. p is satt). This concept is similar to, but possibly dis-

tinct from, presupposition satisfaction. This is done relative to a context, an assignment

and a world, where a context c is a set of assignment-world pairs.

A formula is interpreted as an update in a context c. Updating cwithp, yields context

where p is true and has its bounds satisfied {〈g,w〉 ∈ c | p is true and satt at 〈c, g,w〉}.

The interpretation on the static, truth-conditional, dimension is given in (37).
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(37) a. Atoms: JA(x1, . . . , xn)Kg,w = 1 iff 〈g(x1), . . . , g(xn)〉 ∈ I(A,w)

b. Conjunction: Jp&qKg,w = 1 iff JpKg,w = JqKg,w = 1

c. Disjunction: Jp∨ qKg,w = 1 iff JpKg,w = 1 or JqKg,w = 1

d. Negation: J¬pKg,w = 1 iff JpKg,w = 0

e. Indefinites: J εx(p, q)Kg,w = 1 iff ∃a : Jp&qKg[x7→a],w = 1

f. Definites: Jιx(p, q)Kg,w = Jp&qKg,w
On the level of bounds, indefinites are interpreted with a witness bound, which requires

that, if the indefinite is true, the variable associated with the indefinite points to the

witness of its truth.

(38) Witness bound for indefinites:

εx(p, q) is satt at 〈c, g,w〉 only if:

If J∃x(p&q)Kg,w = 1, then p&q is true and satt at 〈c, g,w〉

Crucially, this bound projects across negation.

This is used to characterize the contrast between indefinites under negation (39-a)

and under double negation (39-b):

(39) a. We don’t have [a cat]x.

¬ εx(cat(x), exists(x))

b. It’s not the case that we don’t have [a cat]x.

¬¬ εx(cat(x), exists(x))

An update with (39-a) in a context c will yield an output context c′ containing all pairs
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〈g,w〉 ∈ c, s.t. (39-a) is true and satt at 〈c, g,w〉. For a pair 〈g,w〉 ∈ c, (39-a) is true

just in case there is no cat in w. (39-a) is satt at 〈c, g,w〉 just in case, if there is a cat in

w, g(x) is a cat in w. Based on the truth-conditions, c′ contains only pairs where there

is no cat inw, and the witness-bound is trivially satisfied in these cases. As a result, no

condition on g(x) is enforced, and c′ may contain assignments mapping x to any value,

or none at all.

On the other hand, an update with (39-b) in c has different results. For a pair

〈g,w〉 ∈ c, (39-b) is true just in case there a cat in w. (39-b) is satt at 〈c, g,w〉 just in

case, if there is a cat in w, g(x) is a cat in w. Based on the truth-conditions, the output

context c′ contains only pairs where there is a cat in w, and the witness-bound requires

that it only contains pairs, where in addition g(x) is a cat that exists in w. As a result

any assignment in the output maps x to a cat.

Anaphoric definites are interpreted with a familiarity bound, which requires that the

content of their scope is true and satt throughout the definite’s local context.

(40) Familiarity bound for definites:

ιx(p, q) is satt at 〈c, g,w〉 only if:

∀〈g′, w′〉 ∈ c : p is true and satt at 〈c, g′, w′〉.

Based on this, an account of the licensing conditions for anaphoric definites like (41)

works in the following way.

371



(41) [The cat]x is tabby.

ιx(cat(x), tabby(x))

An update with (41) in a context c will yield an output context c′ containing all pairs

〈g,w〉 ∈ c, s.t. (41) is true and satt at 〈c, g,w〉. For a pair 〈g,w〉 ∈ c, (41) is true just in

case g(x) is a cat and tabbyw. (41) is satt at 〈c, g,w〉, just in case all pairs 〈g′, w′〉 ∈ c

are s.t. g′(x) is defined and g′(x) is a cat.

While the witness-bound on indefinites applies pointwise to the elements of the input

contexts, and imposes a condition on which elements may also be a member of the

output, the familiarity bound applies by universally quantifying over the input context:

The update is satt only if any assignment in the input maps x to a cat. As discussed

above, this is the case for an input that was previously updated with a double-negation

sentence (39-b), but not one that was updated with a negated sentence (39-a).

The analysis extends to anaphoric pronouns, which are interpreted as definites with

a tautological restrictor. It is also extended to bathroom sentences, by assuming the

following bound for disjunction:

(42) p∨ q is satt at 〈c, g, q〉 iff p is satt at 〈c¬q, g, q〉 and q is satt at 〈c¬p, g, q〉.

However, this account rules out modal subordination, or any anaphora to singly negated

indefinites, similar to Gotham’s (2019) account.
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Elliott (2020): Positive Closure

The dynamic semantics developed in Elliott (2020, 2021) is designed to account for

double negation cases and bathroom-disjunctions. The more recent version in Elliott

(2021) is called Externally-dynamic dynamic semantics. It is based on Charlow’s (2017)

monadic grammar and uses a trivalent logic. Elements of the context are (ts) pairs of

truth-values and variable assignments.

The meaning of an utterance is a dynamic proposition, here formalized as a map-

ping from an input assignment to a set of truth-value/assignment pairs (type D(t) :=

s((ts)t)).

Elliott (2020) suggests that an indefinite introduces an ’indeterminate [dref] with

respect to both the positive and negative information associated with a sentence’ (p. 7).

Instead of relativizing variable assignments to possible worlds, they are relativized to

possible truth values for the containing sentence (true, false, or neither).

(43) Random variable assignment relative to a restrictor ret:

a. εn(Pet)(Pe,D(t)) := λgs.
∪
P(xe)

P(x)(g[n 7→x])
b. E.g. for Mary has a car:

εn(caret)(λye.λg.havee(et)(y)(m), g) =

λgs.
∪
car(ye)

{〈havee(et)(y)(m), g[n 7→y]〉}) =
λg.({〈1, g[n 7→y]〉 | car(y) ∧ have(y)(m)} ∪ {〈0, g[n 7→y]〉 | car(y) ∧

¬have(y)(m)})
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Given a restrictor (and a dynamic proposition), random variable assignment maps an

input assignment g to a set of truth-value/assignment pairs. According to Elliott, we

extend the input g to map n to a car, and tag those assignments extended to a car that

Mary has with 1 (true), and those extended to a car that Mary does not have with 0

(false).

The semantics of indefinites is given in terms of a positive closure operator, which

makes sure that ‘if its prejacent isn’t true with respect to the input assignment, referential

information is filtered out’(Elliott, 2021, p. 8).

We do not need to consider the exact formalization of the positive closure operator,

or the semantics given for negation. Instead, we will discuss the implications of the

analysis on the basis of the result of the update associated with positive and negative

utterances provided by Elliott.

An affirmative utterance with an indefinite like our example Mary has a car is in-

terpreted as in (44).

(44) . JMary has [a car]nK = λg. {〈1, g[n 7→x]〉 | car(x)∧ have(x)(m)} ∪

{〈0, g〉 | ¬∃x(car(x)∧ have(x)(m))}

The update with Mary has a car maps an input assignment g to a set that contains

〈1, g[n 7→x]〉, for each x ∈ De of which it can be truthfully said that x is a car that Mary

has, and contains 〈0, g〉 in case no such x exists in De.

Negation in this system works as a simple (strong Kleene) truth-functional operator,
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which applies to the truth-value component of the elements of the context:

(45) .JMary doesn’t have [a car]nK = λg. {〈¬1, g[n 7→x]〉 | car(x)∧ have(x)(m)} ∪

{〈¬0, g〉 | ¬∃x(car(x)∧ have(x)(m))}

= λg. {〈0, g[n 7→x]〉 | car(x)∧ have(x)(m)} ∪

{〈1, g〉 | ¬∃x(car(x)∧ have(x)(m))}

Elliott describes the effect of negation as follows: ‘if the negative sentence is true, no ref-

erential information is introduced. This captures the external staticity of negation.’The

way in which negation is applied here does allow for an account of double negation cases,

and is sucessfully extended to disjunction. In fact, Elliott provides a lot of insightful dis-

cussion and arguments of anaphora under disjunction. However, this account has the

same issue as the other accounts that were specifically developed for double negation: It

conditions the introduction of a dref on the context of an indefinite without taking into

account the context of the anaphor.

The account is more general than classic dynamic accounts, because the introduc-

tion of a dref is not conditional on the presence of negation. It is conditional on the

relationship between the local context of the anaphor and the overall truth-value of the

sentence (i.e. what the speaker will be committed to). I have argued that this is a clear

advantage.

However, the account will not be able to account for cases of modal subordination

with negative antecedents, negative subordination, or inter-speaker disagreement cases.
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Similarly, it would not be able to account for modal subordination.

Of course, it was not designed to do so. Like any conditional variable update ac-

count, it could be supplemented with a mechanism of accommodation for cases of dis-

course subordination and inter-speaker disagreement.

7.5.3 Accommodation and Bridging

Another way of dealing with anaphora to antecedents which are in otherwise inacces-

sible parts of the discourse is finding ways of making them accessible again. These in-

clude mechanisms, such as accommodation (Roberts, 1987, 1989), anaphoric reference

to parts of the referential context itself Geurts (1999); Frank (1996); Frank and Kamp

(1997), or bridging (e.g. like suggested by Geurts (1999) for anaphora to indefinites

under negation, and developed by Nouwen (2003) for complement anaphora).

Roberts’ DRS-copying

These kinds of analyses—like the study of modal subordination itself—go back to Roberts

(1987, 1989), who developed a DRT-copying mechanism to model an analysis of modal

subordination based on the idea that an antecedent can be accommodated. The mecha-

nism allows for a previously subordinated modal DRS to be reused by accommodation

to provide the modal base for a subsequent modal. Roberts also suggests that a similar

mechanism of accommodation may also provide analysis for bathroom sentences.

Roberts suggests that this mechanism of accommodation should be constrained in
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the following ways: (see also the discussion of these constraints in Geurts (1999)).

1. Modal subordination requires non-factual mood

2. It must be plausible that the modally subordinate utterance has a hypothetical

common ground suggested by the immediately preceding context

3. Modal subordination may not make available to anaphoric expressions antecedents

that have no explicitly representation in the given DRS

Based on the basic mechanism and these constraints, Roberts’ account allows anaphoric

reference to drefs which have previously introduced into a subordinate context.

The most convincing arguments that Roberts’s ideas needed to be built upon further

are ones that address the issue that accommodation is captured representationally by

means of a DRS-copying mechanism (Kibble, 1994). In particular, the copying mecha-

nism assumed by Roberts allows for copying the DRS introduced by the antecedent of

a conditional, but not its consequent. Kibble (1994) notes this restriction and provides

the following counterexample:

(46) Kibble (1994):

If John’s at home, he’ll be reading a book. It’ll be a murder mystery.

While this is an argument against the DRS-copying mechanism devised by Roberts, this

is not an argument against accommodation per se.
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Guerts / Frank & Kamp: Anaphoric Retrieval of Context

Geurts (1999) argues that an accommodation mechanism, as suggested by Roberts, is

not constrained enough. Instead of accommodating the immediately preceding con-

text, Geurts (1999) suggests an an analysis which is in the spirit of Roberts, but more

constrained because it makes use of anaphora. Like in Roberts’ analysis, a previously

subordinated part of the discourse context is reintroduced for the interpretation of an

anaphor in modal subordination (where contexts are treated as world-assignment pairs).

This mechanism is restricted by the assumption that modals presuppose their domain,

and that it may be retrieved anaphorically. Building on this, Frank (1996); Frank and

Kamp (1997) develop a similar anaphoric account by incorporating an analysis of rel-

ative modality. This allows them to extend the empirical coverage to cases of modal

subordination with antecedents that involve graded modality or counterfactual contexts

(such as negation).

Stone (1999) provides an argument against accounting for modal subordination by

use of anaphora to dynamic local contexts (i.e. ones including variable assignments).

That is because an embedded context may only store all drefs that have been introduced

globally up to that point, plus locally introduced ones. It could not store any global drefs

that are introduced subsequently. This becomes a problem for cases like (47).

(47) Stone (1999)

a. [A wolf]υ1 might walk in.

b. We would be safe because John has [a gun]υ2 .
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c. He would use itυ2 to shoot itυ1 .

Under accounts which make dynamic embedded contexts available anaphorically, the

modal would in (47-c) anaphorically retrieves the local context introduced by might in

(47-a). Then, the anaphora itυ2 and υ1 in (47-c) are interpreted in relation this local con-

text. However, the local context introduced by might in (47-a) is not predicted to store a

dref υ2 for John’s gun. Mixed subordinated / global anaphora in this configuration are

expected to be unacceptable, but that is not the case. Using only one global referential

context (i.e. variable assignment / set of assignments / set of world-assignment pairs),

where drefs are understood in relation to possible worlds, and allowing individual de-

noting expressions to influence the relationship between assignments, worlds and the

individuals they map to addresses this problem.

Bridging

The main arguments against accommodation-based accounts were either specific argu-

ments against the representational nature Robert’s DRS-copying mechanism, or argu-

ments about specific accounts being too unconstrained.

Even Geurts (1999), who argued that Roberts’ accommodation-account is too un-

constrained to provide an analysis for modal subordination suggests that bathroom-

sentences may receive an analysis in terms of bridging inferences. Geurts writes: ‘a

speaker utters [a bathroom sentence], the speaker may infer that according to the speaker

the house has a bathroom’ (p. 129), and suggests that more generally ‘under certain cir-
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cumstances, such an inferential process may give rise to new [drefs]’ (Ibid.)

One account that relies on bridging, offering a more constrained mechanism which

is similar to the idea of accommodating an antecedent, and at the same time makes

explicit the assumed constraints is Nouwen’s (2003) analysis of complement anaphora.

Nouwen does not directly address (singular) anaphora to antecedents in the scope of

negation. However, we might characterize the contexts in which complement anaphora

are licensed as somehow negative in a sense that is relevant for anaphora (see discussion

in Chapter 6). Even independently of the empirical connections between complement

anaphora and anaphora to negated content, Nouwen’s (2003) account of accommodation

might possibly be extended to analyze anaphora to indefinites under negation and other

non-veridical operators.

Nouwen suggests that an anaphoric pronoun may introduce its own dref by way of bridg-

ing, just in case the following conditions are satisfied:

1. Inferability:

The referent of the pronoun is inferable. (Specifically, I interpret this to mean that

the previous discourse needs to support the inference that the referent exists in the

context of the pronoun.)

2. Uniqueness:

‘[T]here should be no other similarly inferable entities with the same semantic

features.’ (p. 105)

380



3. Use of semantically available information:

‘Whenever the inference involved is […] in need of information which is not se-

mantically present, pronominal reference is no longer an option’ (p. 106) Specif-

ically, Nouwen points out that in case of bridging definites, the inference could

not be supported by implicature.

4. Support of discourse coherence by the anaphoric link:

The anaphoric resolution supports discourse coherence; This is discussed more

specifically in relation to a constraint to avoid contradiction: (For complement

anaphora) Nouwen suggests that a referent ‘(once inferable) is only used as a

resolution for pronominal reference once there is a semantic reason to do so.’

Nouwen’s analysis works for the cases of bridging and complement anaphora dis-

cussed in Nouwen (2003), however, could not account for the famous marble-contrast

discussed in Chapter 2 (repeated here as (48)), where a unique semantically inferable

referent could be retrieved to establish an explanatory discourse relation, but no overt

antecedent is available.

(48) Roberts (1987), attributed to Barbara Partee:

a. I dropped ten marbles and found all but one of them. It’s probably under

the couch.

b. I dropped ten marbles and found nine of them. # It’s probably under the

couch.
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If we wanted to extend an account along these lines to modal subordination and anaphora

to negated content, we would need a principled way of ruling this out. The account

presented here can rule out the infelicitous marble-cases. In (29-a), a dref is introduced

and can be picked up subsequently. Even if a dref is introduced under negation, it will

be with an overt expression, while its epistemic status, the question of whether or not it

exists in the global context (i.e. the speaker’s commitments) can be inferred based on

additional (semantic or pragmatic) information.

7.5.4 Lewis (2021): Hybrid Account

I have argued that accommodation- and bridging-type accounts, while designed for dis-

course subordination, would need to say more in order to address double negation cases

and bathroom sentences. On the other hand, conditional variable introduction accounts

run into problems with discourse subordination.

The argument presented here relies on the systematically analogous ways in which

the epistemic status of the antecedent and anaphor come into play, and in which both

interact with their local context. It claims that this suggests that the phenomena under

consideration here should receive a unified account.

However, we might also consider a hybrid account—one where double negation

and bathroom-disjunction are analyzed by conditioning the introduction of drefs, and

discourse subordination and inter-speaker disagreement are addressed by means of ac-

commodation. An interesting account of this kind is Lewis’s (2021) dynamic pragmatic
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account.

In her own words, the paper presents an argument ‘in favor of adopting a dynamic

pragmatics, a theory that explains context change through general Gricean principles,

and combining it with a static, d-type theory of anaphora, in which pronouns go proxy

for definite descriptions’ (p. 1403).

Lewis also notes that negation is not special in often preventing anaphora to the

material in its scope, nor in exhibiting some notable counterexamples. She characterizes

the connection between veridicality and speaker commitment on a pragmatic level:

According to Lewis, the introduction of a dref is a pragmatic matter, and discourse

referents are ‘objects under discussion’, in a pretty general manner. A discourse referent

is added, in case the speaker signals a plan to talk about the referent again in subsequent

discourse. Lewis suggests that the certain uses are default strategies to signal this. In

particular, using a Russellian denoting phrase (which I interpret to mean a DP) to assert

the existence of an individual would be a prototypical strategy to signal such a plan.

This account ties the introduction of a dref to the speaker’s commitments about the

existence of a referent. As discussed above, this is an advantage in addressing dou-

ble negation and disjunction cases, as well as anaphora to any antecedents in veridical

contexts which might be ruled out in classic dynamic semantics based on the involved

operators (e.g. any conditional, modal, or negative contexts).

The static d-type semantics for pronouns then assumes that pronouns require discourse-

uniqueness, i.e. the availability of ‘a unique discourse referent in the context that satis-
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fies the [implicit] descriptive material’.

Lewis discusses a variety of cases where anaphora to negated content is possible,

including cases of discourse subordination. These cases are explained by appealing to a

mechanism of accommodation. Rather than characterizing this kind of accommodation

as an ad hoc kind of mechanism, Lewis suggests that it is expected that reasoning about

the speaker’s discourse plans may be updated and adapted‘—and discourse referents are

accommodated.’ (p. 1425).

Lewis addresses the infelicitous marble examples ((48-b) above, repeated here) by

suggesting that they are improved if a pause is added between the utterances.

(48-b)I dropped ten marbles and found nine of them. # It’s probably under the couch.

I do believe that this example raises a lot of questions about what is accommodated

here. Are we picturing a situation in which we are searching for the marble? And if so,

how different is this pronoun use from a deictic use? What can we learn from deictic

uses, and cases of bridging? As Lewis suggests, a dynamic pragmatic account may also

address some questions about anaphora which have been noted as counterexamples to

(see discussion in Lewis, 2021, Section 4.4).

Lewis’s approach addresses all of the different cases of anaphora to negated content

discussed here in an insightful and thought-provoking way. Nevertheless, I would like

to point out two potential issues for the account:

First, it does not seem constrained enough. For example, we might suggest that the

above constraints that Nouwen (2003) discusses for complement anaphora should also
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apply to the accommodation mechanism proposed here in order to rule out licensing of

the unacceptable complement anaphora cases.

Further, Lewis’s account does not directly apply to the inter-speaker disagreement

cases discussed here. I argued that these show that one speaker can make reference

to an entity or proposition as veridical, even if another introduced the antecedent non-

veridically. This could not be explained on the basis of the first speaker changing their

intentions, or the second adapting their understanding of what they might be. However,

again, an idea from Nouwen’s account might help here, who suggested that pronouns

may introduce drefs under the special conditions outlined by the given constraints. In

fact, pronouns could be characterized as Russellian denoting phrases, but if anaphoric

pronouns can license themselves, we return to the question whether the licensing con-

ditions are constrained enough.

An account which incorporating insights from Lewis’s and Nouwen’s accounts may

very well provide a suitable account of the interaction of anaphora and negation.

7.5.5 Summary and Conclusions

The discussion of the various accounts builds on the assumption that anaphora to indef-

inites under negation in cases with double-negation, bathroom-disjunctions, modal sub-

ordination with non-/anti-veridical antecedents, and inter-speaker disagreement should

receive a unified analysis. This view, represented in this work, is supported by the

fact that both individual and propositional anaphora very systematically follow patterns
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along the lines of veridicality-based distinctions.

Within the understanding laid out here, accounts of anaphora and negation which

rely on conditional introduction of drefs run into a lookahead problem: They can account

for double negation and bathroom disjunctions, but exhibit limitations when considering

modal subordination with negative antecedents.

Accommodation-based accounts and flat-update dynamic systems do not run into

this kind of problem, and both of these classes of accounts seem in principle viable

analyses for all of the kinds of data under consideration.

The present work is an exploration of the latter kind of account, its empirical cov-

erage and limitations. As discussed here, an account based on intensionalized drefs

and their relations to the interlocutors’ commitments can capture many generalizations

about how individual anaphora, propositional anaphora, and negativity-tags interact

with negation, and other non-veridical operators in a principled way.

As discussed in Chapter 2, the strongest arguments I have for preferring a flat-

update account over an accommodation-type one are conceptual in nature: I suggest

that interpreting all DPs in relation to their local context, and keeping track of their

epistemic provides a principled explanation. It allows us to understand the different

kinds of counterexamples to the classic generalizations on the same terms, and explains

the constraints in terms of basic principles of discourse interpretation. Further, Stone

(1999) suggested that an accommodation-based account might fail to provide an under-

standing of the parallel ways in which anaphora interact with modality/negation and
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tense.

It is also worth noting that most accommodation based accounts do not necessarily

account for double negation, although the Lewis’s (2021) dynamic pragmatic account

does.

For an empirically motivated argument for flat update or accommodation as a suit-

able model of the parts of linguistic competence that have to do with the interaction of

anaphora and negation (or more broadly: veridicality), we may want to look for other

behavioral or neurophysiological evidence for cognitive representations or processes.

For unacceptable veridical anaphora with non-veridical antecedents, Dwivedi et al.

(2006, 2010) have found EEG measurements of neurophysiological responses which

they interpret to be part of the P600 family (John is considering writing a novel. It

ends quite abruptly., at the verb of sentence 2). The the neurophysiological response

thus shows a different kind of event-related potential than would be expected in purely

semantic conceptual violations (like John ate # democracy). This evidence might be

interpreted as evidence for a discourse-level structural kind of violation Dwivedi et al.

(2006), or contradictory information Dwivedi et al. (2010). More research is certainly

needed in this area.

7.6 Conclusion

The presented analysis explains the constraints on individual anaphora in terms of a

fundamental requirement that the referent of a DP exist in its local context, and that
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a discourse be consistent. It is formalized in a flat-update dynamic semantics where

all non-veridical operators are externally dynamic. Indefinites in their scope update

the variable assignment globally, along with the information about the sets of worlds

in which their referents exist. In addition, the discourse needs to store the information

about the relationship to the speaker’s commitments. The resulting understanding of

discourse referents is therefore both intensional and epistemic.

The analysis provides an understanding of when the surrounding context allows

for an anaphoric relation between expressions introducing anaphora and potential an-

tecedents, and represents a unified account of anaphora to indefinites under double nega-

tion, bathroom-disjunctions, modal subordination with negative antecedents, and inter-

speaker disagreement.
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Chapter 8

Conclusion

8.1 Summary

8.1.1 Flat Update and Veridicality-Constraints

I have provided arguments for the claim that anaphora are sensitive to negation and po-

larity, because they are senstivity to the veridicality of their antecedents, and the veridi-

cality of their own intensional context.

In particular, Chapter 2, developed the generalization that propositional anaphora

require that their embedding context is compatible with an interpretaion under which

their antecedent is true in the local intensional context, and the parallel generalization

for individual anaphora, which can have antecedents which exist in their local context.

Chapter three also showed the effects that this generalization has on the possible com-

binations of (non-/anti-)veridical anaphora and antedents.
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Chapter 5 provided further evidence for the claim that the interaction of anaphora

and negation can be analyzed in terms of veridicality and the epistemic status of drefs

in their local context. Chapters 3 & 4, provided a formal framework which was used

to emply the suggested generalizations as a model of the interpretation and anaphoric

availability for propositional anaphora. If we assume that a local truth-requirement con-

strains propositional anaphora, and find a way to represent how propositions relate to

each other, the observed patterns observed can be explained in terms of the basic con-

straint of discourse consistency.

Chapter 7 also provided evidence for this claim, by showing that the interaction

between individual anaphora and negation could also be explained in this way. As-

suming that a local existence-requirement on individual variables constrains individual

anaphora can provide an analysis of anaphora to indefinites under double negation, in

bathroom-sentences, in cases of modal subordination with negative antecedents, and

anaphora to indefinites under negation in inter-speaker disagreement. It can explain

why they are systematically available, and how they are interpreted.

The presented analysis results in a dynamic semantics where all non-veridical oper-

ators are externally dynamic. Indefinites in their scope update the variable assignment

globally, along with the information about the sets of worlds in which their referents

exist. The analysis provides an understanding of when the surrounding context allows

for an anaphoric relation between expressions introducing anaphora and potential an-

tecedents.
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8.1.2 Discourse-Negativity

The generalizations and analyses developed in Chapters 2 & 5 characterize the inter-

action of anaphora and polarity in terms of a sensitivity to anti-veridical propositional

discourse referents available in discourse. This suggests that the kind of polarity that

anaphora are sensitive to should be characterized on the level of discourse. Chapter

6 provided further evidence for this, showing that (i) as long as a propositional dref is

introduced, an utterance can be rendered discourse-negativity due to a pragmatic infer-

ence that this dref is anti-veridical; and (ii) scope-relationships which may point towards

a more structural generalization could be addressed by assuming certain independently

motivated inferences as well. Further, the suggested discourse-level kind of represen-

tation, i.e. capturing discourse-negativity in terms of anti-veridical propositional drefs

could capture the variety of discourse-negative surveyed here. The chapter provided

further evidence for a veridicality-based generalization of discourse-negativity by re-

porting experimental data which suggest that anti-veridical embedded clauses without

negation may introduce discourse-negativity as well, at least to some extent.

There are two avenues for further research here: First, the generalizations and re-

sults about a characterization of discourse-negativity on the level of discourse repre-

sentation should have consequences for the analysis of polarity particles and negativity-

tags. Since these anaphoric expressions are analyzed as sensitive to discourse-polarity,

the question of their polarity-sensivity should be analyzed represents the flipside of the

question how discourse-polarity as a property of the antecedent should be analyzed.
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Second, the categorical characterization of discourse-negativity based on a repre-

sentation on the level of discourse provided here could not address the gradient kind

of data that we saw in Chapter 7. We have found a way to characterize all of the vari-

ous kinds of utterances containing different kinds of negative expressions as discourse-

negative, by assuming that all of them can introduce an anti-veridical propositional dref.

The question of why weakly negative expressions or quantifiers in object position might

introduce discourse-negativity less robustly than overt negative marking has not been

addressed here. I have been working with the assumption that this question can be ad-

dressed separately. I briefly discuss ways of addressing both kinds of questions, how

to draw conclusions for the analysis of PolPs and negativity-tags, and how to address

gradient negativity here.

8.2 Future Research

8.2.1 Polarity Particles and Negativity-Tags

The generalizations about arguments about the nature of discourse-negativity presented

here will have some consequences for an analysis of the polarity-sensitivity of polarity

particles and negativity-tags. Future research could target the question how compatible

the results and generalizations are with different kinds of analyses of PolPs present in

the literature.

Prominent accounts are the feature-based account (Farkas and Bruce, 2010; Roelof-
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sen and Farkas, 2015; Farkas and Roelofsen, 2019), ellipsis-based accounts (Kramer and

Rawlins, 2009; Holmberg, 2013), and the kind of accounts that Krifka (2013); Meijer

et al. (2015); Claus et al. (2017) call saliency-accounts. The representational assump-

tions of the latter are compatible with the kind of analysis argued for here, as are the

assumptions about the interpretation of PolPs in relation to antecedent polarity. At the

same time, we showed that certain constraints on anaphoric resolution, which Krifka

(2013); Meijer et al. (2015); Claus et al. (2017) assume to be modulated by salience

could be explained in terms of local truth-requirements and discourse consistency. I

suggest that further questions of how to address gradient data about antecedent choice

in the case of referential ambiguities and PolP choice in case of contextual synonimity

should be addressed in terms of processing, rather than representation (see discussion in

the following subsection). While Meijer et al. (2015); Claus et al. (2017) do not find an

effect of what they describe as ‘salience’, on PolP choice, as might be predicted by the

analysis in Krifka (2013), they suggest that ‘It may turn out that the most valid account

is one that succeeds in integrating processing insights in addition to theoretical insights

from different approaches.’(p. 46)

That future research should in fact aim to combine insights from various approaches

to PolPs becomes apparent when we compare the saliency-account to the achievements

of other accounts. The feature-based account (Farkas and Bruce, 2010; Roelofsen and

Farkas, 2015; Farkas and Roelofsen, 2019), as well as the particular implementations of

ellipsis-based accounts in (Kramer and Rawlins, 2009; Holmberg, 2013), may require
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antecedent polarity as a part of the overt representation of the sentence introducing the

propositional antecedent. As such, their representational assumptions are not immedi-

ately compatible with the generalizations and findings discussed here. However, espe-

cially the feature-based account discussed in (Farkas and Bruce, 2010; Roelofsen and

Farkas, 2015; Farkas and Roelofsen, 2019) has made significant contributions to the

understanding of the pragmatic function of PolPs in responses to polar questions and

assertions, and in turn of the pragmatic function of assertions and polar questions as

well. Also, the relative and absolute polarity-features of the feature-based accounts are

based on Pope’s (1972) typological work on PolP answering systems.

A veridicality-based account of the interaction of anaphora and negation may offer

a way to combine insights from Krifka (2013) and (Farkas and Bruce, 2010; Roelofsen

and Farkas, 2015; Farkas and Roelofsen, 2019). It would incorporate insight from Krifka

on a representational level: An anti-veridical propositional dref is one that is introduced

for the prejacent proposition of negation. It would incorporate insight from Farkas and

Bruce (2010); Roelofsen and Farkas (2015); Farkas and Roelofsen (2019) on the level

of explaining which kinds of interpretions for PolPs are possible and how they make up

answering systems which cover a certain set of pragmatic functions. This might work by

reinterpreting absolute and relative polarity features in terms of veridicality: Absolute

polarity might be characterized in terms of a veridical vs. anti-veridical propositional

anaphor (e.g. yes vs. no), whereas relative reatures might be characterized in terms

of the discourse relation between the discourse segments containting the antecedent

394



and the anaphor, in terms of a veridical vs. anti-veridical discourse relation (such as

e.g. agreement vs. disagreement). Following (Farkas and Bruce, 2010; Roelofsen and

Farkas, 2015; Farkas and Roelofsen, 2019), the typology of answering systems could be

described by assuming that response particles may lexicalize either of these kinds of

meanings, or a mixture of both.

Future work should investigate in more detail which kinds of representational com-

mitments the varioud accounts of the polarity-sensitivity of PolPs make wrt the repre-

sentation of polarity, and to what extend they might be compatible with the arguments

presented here. To the extent that any account relies on the presence of negation in a

morphosyntactic or semantic representation of the antecedent clause, they would not be

entirely compatible with the claims made here. In addition, future research should ad-

dress and explicate whether a veridicality-based account of PolPs allows for combining

insights from various accounts of PolPs. A third question that would be interesting in this

context would be the question whether the account of discourse-polarity and anaphoric

polarity-sensitivity may be extended to analyze other kinds of negativity-tags, such as

why not questions or polar additive tags, and whether their analysis can provide further

theoretical insights or arguments that may help support or reject some of the possible

analyses.
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8.2.2 Weakly Negative Expressions and Gradient Negativity

Based on the experimental results in Brasoveanu et al. (2013, 2014), we know that

downward-entailing quantifiers and negative proximatives contribute discourse-negativivity

less robustly than anti-additives. Similarly, sentential objects provide negativity less

strongly than subjects and sentence adverbs, and anti-veridical attitudes less strongly

than negation.

We see gradience wrt the proportions of negativity-tags a certain kind of negative

antecedent gives rise to. However, we have assumed categorical representational char-

acterization of discourse-negativity: An utterance is discourse-negative just in case it

introduces an anti-veridical propositional dref, and discourse-positive if it doesn’t. This

means that the gradience found in the experiments is still left unexplained. Future re-

search might address the question of how this kind of gradience might be addressed

based on the generalizations put forward here.

We can draw some inspiration from the discussion of closely related gradient data

from similar experiments. The preference patterns for PolPs, particularly with negative

antecedents have been discussed in Meijer et al. (2015); Claus et al. (2017); Farkas and

Roelofsen (2019). Recall that in the context of a negative antecedent, in German either

nein (‘no’) or ja (‘yes’) can be used to agree. Given this contexual synonymity, Meijer

et al. (2015); Claus et al. (2017) investigate which of the PolPs is preferentially used with

this function.

Their acceptability-ratings study showed that with negative antecedents, ja was pre-
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ferred over nein in agreeing uses (unlike what Brasoveanu et al. (2013) have found for

English). However, they found some inter-speaker variation here as well. While most

speakers followed a ja > nein pattern, some participants consistently rated nein higher

than ja in these contexts. For disagreeing with a negative antecedent, the preference

order was doch > ja > nein.

The goal of this research is to provide compare the feature-based account (Farkas

and Bruce, 2010; Roelofsen and Farkas, 2015; Farkas and Roelofsen, 2019) and Krifka’s

(2013) saliency-account, based on how well they might explain the preference-patterns.

In their evaluation of the two accounts against the experimental findings, Claus et al.

(2017) suggest that both of them are suited to address the gradient data.

In particular, Roelofsen and Farkas (2015) appeal to the relative morphological marked-

ness of agreeing uses of ja/nein, based on generalizations over different kinds of polarity-

features, and a pressure to realize the morphologically more marked, as well as prag-

matic blocking mechanisms. Claus et al. (2017) appeal to resolution of propositional

anaphora, the relative salience of their different possible antecedents, and pragmatic

blocking as well.

The latter suggest that the gradience in PolP preference patterns is part of the gram-

mar, in turn apparently assuming that salience is part of the grammar. I believe that

these arguments could be stronger, for the following reasons:

There certainly are theories of anaphora, which attempt to representationalize salience

(e.g. centering theory, references). But the often invoked, but ill-defined notion of
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salience could similarly be conceptualized in terms of competence, or more general

cognitive principles, like attention allocation or activation in working memory.

Further, the experimental results led Claus et al. (2017) to revise those particular

assumptions from Krifka (2013) that were related to salience. The assumption that for

a negative utterance, the prejacent of negation is the more salient proposition was re-

jected, and the opposite was assumed. Additionally, the assumption that the context

will modulate the relative salience the two propositional drefs introduced by a negated

utterance was discarded.

It is arguable if the relative salience of the possible propositional antecedents mod-

ulates the choice of PolP in this case, and even if so, whether this generalization should

lead to an explanation in the realm of linguistic representations or processing mecha-

nisms. Claus et al. suggest that future research might come up with a more compre-

hensive analysis of the data discussed in their paper, by incorporating insights from

processing, as well as the various accounts of PolPs. I am not eager to make claims

about the best explanation for PolP preference patterns in for agreeing responses to neg-

ative antecedents. Regarding the question of why some utterances behave more or less

like a negative antecedent, I would like to suggest a line of research addressing the ques-

tion whether the the gradience of discourse-negativity could be addressed in terms of

processing.

The question of whether the gradience should be addressed in terms of linguistic rep-

resentations or language processing is a hard one to address directly. However, the ques-
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tion should be addressed in future research. The arguments and generalizations made

here rely on the assumption that the linguistic generalizations on the level of discourse-

representation are categorial in nature. In turn, they make an assumption that utterances

can be more or less robustly negative based on processing factors, purposely leaving

questions of gradience to processing. To investigate the validity of these assumptions,

future research may develop and investigate some concrete processing-based hypothe-

ses.

As such, the representational claims made here are also meant to provide a basis for

research addressing this kind of question.We might ask whether we can we theoretically

explain the gradient effects in relation to processing mechanisms, such as parsing, am-

biguity resolution, or anaphor resolution. We might address these kinds of hypotheses

by investigating whether we find the behavioral effects that we might expect on the basis

of these kinds of hypotheses in online experiments. Here, I would like to begin outlin-

ing some of these kinds of hypotheses for weakly negatives expressions, which give rise

to the question of why they license negativity-tags less robustly than their anti-additive

counterparts.

Why are DE less negative than AA? — Dynamic Ambiguity Hypothesis

One possible hypothesis for addressing the question of why downward-entailing/downward-

asserting expressions introduce discourse-negativity less robustly than anti-additive ex-

pressions draws from literature on complement anaphora. In an analysis of complement
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anaphora, Kibble (1997) suggests that negative downward-entailing quantifiers (such as

few) are dynamically ambiguous: They have two possible interpretations, which are

truth-conditionally equivalent but differ in the licensing of subsequent anaphora.

For negativity-tags, this hypothesis can be related to the fact that, while utterances

with downward-entailing expressions (1-b) may pattern with discourse-negative utter-

ances like (1-a), they may also pattern with discourse-positive utterances like (1-c). That

is, they may be followed by negativity-tags or positivity-tags.

(1) a. None of the boys ate their cake.

(i) 7So did I.

(ii) 3Neither did I.

b. Few of the boys ate their cake.

(i) 3So did I.

(ii) 3Neither did I.

c. All of the boys ate their cake.

(i) 7So did I.

(ii) 3Neither did I.

Complement anaphora (2-b-ii) following an utterance with a few-quantifier exhibit a

pattern that is similar to that of a negativity-tag in the following ways: (i) The follow-up

They threw it away in (2-b-ii), is also available with a more strongly negative antecedent

(2-a) under the same interpretation; and (ii) the same weakly negative antecedent (2-b)

could alternatively be followed by They really enjoyed it, which is compatible with a
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positive antecedent under the same interpretaition (2-c).

(2) a. None of the boys ate their cake.

(i) #They really enjoyed it.

(ii) 3They threw it away. (they ≈ the boys who didn’t eat their cake)

b. Few of the boys ate their cake.

(i) 3They really enjoyed it. (they ≈ the boys who ate their cake)

(ii) 3They threw it away. (they ≈ the boys who didn’t eat their cake)

c. All of the boys ate their cake.

(i) 3They really enjoyed it. (they ≈ the boys who ate their cake)

(ii) #They threw it away.

In comparison to discourse-polarity tags, we might therefore describe complement anaphora

as a way in which downward-entailing utterances pattern with negative utterances in dis-

course (2-b-ii), although optionally so: They could also pattern with positive utterances

(2-b-i).

The parallels between complement anaphora and negtivity tags in these cases sug-

gest that the literature on complement anaphora might help with understanding weak

discourse-negativity.1 Here, in particular, we take the parallels to suggest that the li-
1There are different kinds of analyses of complement anaphora. Bridging: Nouwen, quasi-generic:

references, expectation-denial and focus: moxey and sanford.
The question of which is the most appropriate analysis for complement anaphora is a complex question,
which I wouldn’t want to make any claims about here. It is imaginable that other accounts of complement
anaphora might also help us come up with a different hypothesis for why DE/DA are weakly discourse-
negative. For now, we go with the dynamic ambiguity hypothesis, for a few reasons: 1. It is the one for
which I most straightforwardly see how it could relate to a processing hypothesis. 2. It could be supported
by the low confidence-ratings found for negative proximatives in Experiment 1 from Chapter 8. 3. It also
provides a hypothesis for why negative objects are less robustly discourse-negative (see below).
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censing of both negativity-tags and complement anaphora is sensitive to few possibly

being interpreted as discourse-negative, while there still is a possible discourse-positive

interpretation.

This could be addressed within Kibble’s (1997) analysis of complement anaphora.

Kibble suggests, following Zwarts (1996), that sentences involving negative downward-

entailing quantifiers like Few boys ate their cake can be paraphrased in two ways which

are truth-conditionally equivalent. This is based on an understanding of DE quantifiers

as negations of upward monotonic proportional quantifiers with a meaning similar to

something like many. Zwarts notes that the complement (not many) and the contrad-

ual (many …don’t) are truth-conditionally equivalent, and might both be considered as

interpretation for few The two readings could be paraphrased as:

(3) a. It’s not the case that many boys ate their cake.

b. Many boys are such that they didn’t eat their cake.

Based on van den Berg’s (1996) account of dynamic quantification, the two interpre-

tations, while truth-conditionally equivalent, lead to two different anaphoric potentials.

Kibble defines the complement and contradual as derived dynamic quantifiers. If we as-

sume a decompositional analysis of few, this would be understood as a quantifier scope

ambiguity.

This possible explanation of how the anaphoric possibilities for downward-entailing

quantifiers like few arise could also provide a basis for a processing-based explanation

of their weak discourse-negativity by appealing to semantic parsing and resolution of
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quantifier scope ambiguity. The antecedent is dynamically ambiguous due to a quanti-

fier scope ambiguity. In order to use a subsequent anaphor, the ambiguity needs to be

resolved in a way that is compatible with the interpretation of the anaphor.

This kind of explanation could help us understand why weak negatives in forced-

choice tasks can sometimes be followed up by negativity-tags, and in other cases won’t

be. They can be interpreted as discourse-negative or discousre positive. Similarly, it

might help us understand why we saw lower confidence ratings for negative proxima-

tives in Experiment 1 in Chapter 8. Anti-additive negative antecedents would allow for

either agreeing follow-ups with either no or yes, and therefore are associated with lower

confidence compared to the positive baseline. However, antecedents with hardly led to

even lower confidence ratings. This could be explained if the antecedent was ambiguous

and introduced a further source of uncertainty.

The dynamic ambiguity hypothesis assumes that the antecedent utterance is sco-

pally ambiguous due to the interaction of two scope-taking elements decompositionally

introduced by few: Negation and a proportional quantifier which could roughly be para-

phrased as many. We would expect the processing profile to be similar to other cases

in which quantifier scope ambiguities are disambiguated by anaphora. In particular, we

might expect to see an effect of reanalysis for either negativity-tags or positivity-tags.

This is because evidence suggests that quantifier scope relations have a preferred inter-

pretation, and are associated with a processing difficulty if a subsequent disambiguating

anaphoric definite is incompatible with this preferred interpretation. If weak negatives
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are similar, we expect an asymmetry between different possible disambiguiating follow-

ups in online processing measures.

Were we indeed able to see evidence of reanalysis and therefore ambiguity for weakly

discourse-negative utterances, this would help us to understand why they are weakly

negative. It would also provide some evidence for the assumption that the gradient

nature of discourse-negativity could find a competence-based explanation.

Final Words

I hope that this work can contribute to an understanding of how anaphora interact with

negation, and non-veridical operators. I have provided an argument that an understand-

ing of anaphoric polarity-sensitivity falls into place once we assume an intensional rep-

resentations of drefs and allow certain expressions to be interpreted in relation to their

local context.

This understanding of anaphoric polarity-senstivity can give a unified analysis for

individual anaphora in non-veridical contexts, propositional anaphora across veridical-

ity distinctions, and discourse-negativity. I have also indicated in some places how the

presented analysis may provide further insight by drawing connections to polarity par-

ticles, negativity-tags and complement anaphora. Other ways in which the questions

and themes discussed here will lead to further research questions involve the question

of how the suggested analysis of individual anaphora compares to a bridging analysis,

as well as how certain gradient data can be explained in terms of semantic processing.
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Appendix A

Formal Appendix to Chapter 3

This appendix contains the formal definitions for the system developed in Chapter 3.

A.1 Static Logic Definitions

(1) The sets of types

a. Basic static types:

BasSTyp := {t,w, e} (truth values, worlds, individuals)

b. Static types:

STyp: smallest set including BasSTyp and all elements (σ, τ), s.t. σ, τ ∈

STyp

c. Basic dynamic types:

BasDynTyp := {s} (variable assignments)
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d. Dref types:

DRTyp: smallest set s.t. if τ ∈ STyp, then (sτ) ∈ DRType

e. Basic types:

BasTyp := BasSTyp ∪ BasDynTyp

f. Types:

Typ: Smallest set including BasTyp and all elements (στ), s.t. σ, τ ∈ Typ

(2) Basic expressions

For any type τ ∈ Typ, there is a denumerable set of τ-constants Conτ and a

denumerably infinite set of τ-variables Varτ = {vτ0, vτ1, . . . }. Some relevant sets

of constants that are lexical translations of NL expressions include the following:

a. Cone = {marye, suee, . . . }

b. Cone(wt) = {sleepe(wt), tirede(wt), dancee(wt), care(wt)}

c. Cone(e(wt)) = {owne(e(wt))}

d. Cons = {i, i′, . . . , j, j′, . . . , k, k′, . . . }

(3) Terms

a. For any type τ ∈ Typ, the set of τ-terms is the smallest set, s.t.:

(i) Conτ ∪ Varτ ⊆ Termτ

(ii) α(β) ∈ Termτ if α ∈ Term(σ,τ) and β ∈ Termτ for any σ ∈ Typ

(iii) (λv.α) ∈ Termτ if τ = (σ, ρ), v ∈ Varσ and α ∈ Termρ for any

σ, ρ ∈ Typ
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b. For formulas (terms of type t), the following apply in addition:

(i) (α = β) ∈ Termτ if τ = t and α,β ∈ Termτ

(ii) (i[δ]j) ∈ Termτ if τ = t and i, j ∈ Vars and δ ∈ Termσ, for any

σ ∈ DRTyp

(iii) (¬α) ∈ Termτ if τ = t and α ∈ Termt

(iv) (α∧ β) ∈ Termτ if τ = t and α,β ∈ Termt

(v) (α∨ β) ∈ Termτ if τ = t and α,β ∈ Termt

(vi) (α→ β) ∈ Termτ if τ = t and α,β ∈ Termt

(vii) (α↔ β) ∈ Termτ if τ = t and α,β ∈ Termt

(viii) ∃v(α) ∈ Termτ if τ = t and v ∈ Varσ for any σ ∈ Typ and α ∈

Termt

(ix) ∀v(α) ∈ Termτ if τ = t and v ∈ Varσ for any σ ∈ Typ and α ∈

Termt

(x) (α ⊆ β) ∈ Termτ if τ = t and α,β ∈ Term(σ,t)

(xi) (α ∈ β) ∈ Termτ if τ = t and α ∈ Termσ and β ∈ Term(σ,t)

c. For sets (terms of type (σ, t)), the following apply in addition:

(i) α ∈ Termτ, if τ = (σ, t) and α ∈ Termτ

(ii) (α ∩ β) ∈ Termτ, if τ = (σ, t) and α,β ∈ Termτ

(iii) (α ∪ β) ∈ Termτ, if τ = (σ, t) and α,β ∈ Termτ

(4) Frames, models, assignments, interpretation function

a. A standard frame F is a set {Dτ : τ ∈ Typ} s.t. De, Dt, Dw, and Ds are
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pairwise disjoint sets and Dστ = {f : f is a total function from Dσ to Dτ},

for any σ, τ ∈ Typ. De andDt each contain an indeterminate value # in any

frame.

b. A model M is a pair 〈FM, J·KM,g〉, s.t.:

(i) FM is a standard frame

(ii) An M-assignment g is a function that assigns to each variable υ ∈

Varτ an element g(υ) ∈ DM
τ for any type τ ∈ Typ. Given an M-

assignment g, ifυ ∈ Varτ andd ∈ DM
τ , then θυ/d is the M-assignment

identical to θ except that it assigns υ to d.

(iii) J·KM,g is the interpretation function assigning an object in the domain

of the model as the semantic value of a term.

c. M satisfies the following axioms:

1.Logical constants:

J·KM assigns an object JαKM ∈ DM
τ to each α ∈ Conτ for any τ ∈ Typ

2.Unspecific drefs: dVar(δ)

for any discourse variable name δ of any type τ ∈ DRType, dVar is a

non-logical constant intuitively identifying the non-constant functions

of type sτ (for any τ ∈ STyp)

3.Unique dref names:

dVar(δτ) ∧ dVar(δ′τ) → δ 6= δ′, for any distinct dref names δ, δ′, for

any type τ ∈ DRTyp
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4.Identity of assignments:

∀is, js.[i[]j](i = j)

5.Enough assignments:

∀is, υsτ, fτ[dVar(υ)](∃js.[i[υ]j](υ(j) = f)), for any type τ ∈ STyp

d. The interpretation function J·KM,g is defined as follows:

•Constants: If α ∈ Conτ for any τ ∈ Typ:

–JαKM,g = JαKM;

•Variables: If v ∈ Varτ for any τ ∈ Typ:

–JvKM,g = g(v);
•Function application: If α ∈ Term(τ,σ), β ∈ Termτ, for any τ, σ ∈

Typ:

–Jα(β)KM,g = JαKM,g(JβKM,g);
•Set membership: If α ∈ Termσ, β ∈ Term(σ,t), for any σ ∈ Typ :

–Jα ∈ βKM,g = Jβ(α)KM,g
•Lambda-abstraction: If α ∈ Termτ, v ∈ Varσ, for any σ, τ ∈ Typ:

–Jλv.αKM,g = {〈d, JαKM,g(v/d)〉 | d ∈ DM
τ };

•Equality: If α,β ∈ Termτ, for any τ ∈ Typ:

–Jα = βKM,g =
1 iff JαKM,g = JβKM,g,
0 otherwise;
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•Variable update: If δ ∈ Termσ, for any σ ∈ DRTyp, i, j ∈ Terms:

–Ji[δ]jKM,g =
1 iff

·J∀δ′σ[dVar(δ′)∧ δ′ 6= δ](δ′(i) = υ(j))KM,g = 1 and

·J∀δ′τ[dVar(δ′)](δ′(i) = δ′(j))KM,g = 1, for all τ 6= σ, τ ∈

DRTyp;

0 otherwise;

•Unary connective(s): If α ∈ Termt:

–Negation: J¬αKM,g =
# iff JαKM,g = #,

1 iff JαKM,g = 0,
0 otherwise;

•Binary connectives: If α,β ∈ Termt:

–Jα∧ βKM,g =
# iff JαKM,g = # or JβKM,g = #,

otherwise: 1 iff JαKM,g = 1 and JβKM,g = 1,
0 otherwise;

–Jα∨ βKM,g =
# iff JαKM,g = # or JβKM,g = #,

otherwise: 1 iff JαKM,g = 1 or JβKM,g = 1,
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0 otherwise;

–Jα→ βKM,g =
# iff JαKM,g = # or JβKM,g = #,

otherwise: 1 iff JαKM,g = 0 or JβKM,g = 1,
0 otherwise;

–Jα↔ βKM,g =
# iff JαKM,g = # or JβKM,g = #,

otherwise: 1 iff JαKM,g = 1 and JβKM,g = 1, or JαKM,g = 0 and JβKM,g = 0
0 otherwise;

•Quantifiers: If α ∈ Termt, v ∈ Varτ, for some τ ∈ Typ:

–J∃v(α)KM,g =
# iff 〈d, #〉 ∈ Jλv.αK, for some d ∈ DM

τ ,

otherwise: 1 iff 〈d, 1〉 ∈ Jλv.αK, for some d ∈ DM
τ ,

0 otherwise;

–J∀v(α)KM,g =
# iff 〈d, #〉 ∈ Jλv.αK, for some d ∈ DM

τ ,

otherwise: 1 iff 〈d, 1〉 ∈ Jλv.αK, for all d ∈ DM
τ ,

0 otherwise;

•Set relation(s) and operators: If α,β ∈ Term(τ,t), for some τ ∈ Typ

–Jα ⊆ βKM,g = J∀xτ(α(x) → β(x))KM,g
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–JαKM,g = {d | d ∈ DM
σ ∧ JαKM,g(d) = 0}

–Jα ∩ βKM,g = {d | d ∈ DM
σ ∧ JαKM,g(d) = 1∧ JβKM,g(d) = 1}

–Jα ∪ βKM,g = {d | d ∈ DM
σ ∧ (JαKM,g(d) = 1∨ JβKM,g(d) = 1)}

e. Truth

•A formula φ ∈ Termt is true inM relative to g iff JϕKM,g = 1.
•A formula φ ∈ Termt is true in M iff it is true in M relative to any

assignment g.

f. Discourse-truth and discourse-acceptability:

•A dynamic formulaD ∈ Terms(st) is discourse-true relative to an input

assignment is and model M, iff D(i)(j) is true in M for some j ∈

Terms.

•A dynamic formula D ∈ Terms(st) is discourse-acceptable relative to

an input assignment is and model M, iff JD(i)(j)KM 6= # for some

j ∈ Terms.

A.2 Dynamic Semantics Abbreviations

(5) Conditions (type st):

a. Dynamic predicates with their arguments as DRS conditions:

Rϕ{υ1, . . . , υn} :=

λis.∀w(w ∈ ϕ(i) → R(υ1(i), . . . , υn(i))(w))
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for any non-logical constant R of type ent,

where ent is defined as follows: e0t := t and em+1t := e(emt);

for υ1, . . . , υn ∈ Termse, ϕ ∈ Termst

b. Relations over drefs:

(i) Dynamic equality:

α ≡ β :=

λis.α(i) = β(i)

for α,β ∈ Termτ, and τ ∈ DrTyp

(ii) Dynamic inclusion:

ϕ1 ⋐ ϕ2 :=

λis.ϕ1(i) ⊆ ϕ2(i)

for ϕ1, ϕ2 ∈ Terms(wt)

(6) Discourse constants for proper names:

a. Marye := λis.marye

b. Suee := λis.suee

(7) Special drefs for propositions

a. ϕDCAw: The set of worlds that refers is compatible with the discourse com-

mitments of A
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(8) DRSs (type s(st)):

a. Variable Update:

[δ] := λis.λjs.i[δ]j, for δ ∈ Termsτ and τ ∈ STyp

b. Conditions:

[C] := λis.λjs.i = j∧ C(j) for C ∈ Termst

(9) Relations over DRSs:

a. Dynamic conjunction as function composition:

D1;D2 := λis.λjs.∃hs[D1(i)(h)](D2(h)(j)),

where D1,D2 ∈ Terms(st)

(10) Multiple drefs and multiple conditions:

a. [C1, . . . , Cn] := λis.λjs.i = j∧ C1(j)∧ · · ·∧ C2(j),

where C1, . . . , Cn ∈ Termst

b. [δ1, . . . , δn] := [δ1]; . . . ; [δn],

where δ ∈ Termσ, for any σ ∈ DRTyp

(11) DRS notation: [δ1, . . . , δn | C1, . . . , Cn] := λis.λjs.([δ1, . . . , δn]; [C1, . . . , Cn])(i)(j)

…where δ ∈ Termσ, for any σ ∈ DRTyp and C1, . . . , Cn ∈ Termst
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A.3 Compositional Translations

(12) Defining dynamic ‘Meta-types’for a intensional dynamic system

a. e is short for s(we) (drefs referring to entities)

b. w is short for s(wt) (drefs referring to sets of worlds/truth-values)

c. t is short for s(st) (dynamic correspondent of truth-values)

(13) Proper Names:

a. Mary⇝ λPe(wt).λϕw.[υ | υ ≡Marye];P(υ)(ϕ)

(whereMary = λis.marye)

b. Sue⇝ λPe(wt).λϕw.[υ | υ ≡ Suee];P(υ)(ϕ)

(where Sue := λis.suee)

(14) DP-Pronouns:

itυ⇝ λPe(wt).λϕw.P(υ)(ϕ)

(15) Unary Predicates:

a. sleepe(wt) ⇝ λυe.λϕw.[Sleepϕ{υ}]

b. tirede(wt) ⇝ λυe.λϕw.[Tiredϕ{υ}]

(16) Declarative mood:

DECS := λPwt.[ϕ1w | ϕDCS
⋐ ϕ1];P(ϕ1)
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Appendix B

Formal Appendix to Chapters 4 & 5

This appendix contains additional and/or updated definitions for the analysis of propo-

sitions and propositional anaphora in Chapters 4 & 5 (supplementing/updating the def-

initions in Appendix A.)

B.1 Static Definitions

(1) a. Assertive Information States:

JASSERTIVEx(w)KM,g =
{w′ ∈ Dw : w′ conforms to the (communicative) commitments of

JxKM,g in JwKM,g}
b. ‘Prove’ as veridical assertive attitude:

Jprove(xe)(pwt)(ww)KM,g = JASSERTIVEx(w) ⊆ p∧ p(w)KM,g
c. ‘True’ as vacuous (veridical) propositional embedder:
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Jtrue((pwt)(ww))KM,g = Jp(w)KM,g
d. ‘Mistaken’ as anti-veridical assertive attitude:

Jmistaken(xe)(pwt)(ww)KM,g = JASSERTIVEx ⊆ p∧ ¬p(w)KM,g
e. Belief states:

JDOXx(w)KM,g = {w′ ∈ Dw : w′ conforms to what JxKM,g believes in JwKM,g}
f. ‘Believe’ as non-veridical doxastic attitude:

Jbelieve(xe)(pwt)(ww)KM,g =
JDOXx(w) ⊆ pKM,g

B.2 Dynamic Semantic Abbreviations

(2) Conditions (type st):

a. Relations over drefs:

(i) Dynamic complementation:

ϕw := λis.ϕ(i)

for ϕ ∈ Terms(wt)

(ii) Dynamic intersection:

ϕ1 ⋒ ϕ2 := λis.ϕ1(i) ∩ ϕ2(i)

for ϕ1, ϕ2 ∈ Terms(wt)

(iii) Dynamic union:

ϕ1 ⋓ ϕ2 := λis.ϕ1(i) ∪ ϕ2(i)

for ϕ1, ϕ2 ∈ Terms(wt)
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(3) Relations over DRSs:

a. Maximization over propositional drefs:

maxϕ(D) :=

λi.λj.D(i)(j)∧ ∀k[D(i)(k)](¬(ϕ(j) ⊂ ϕ(k)))

for ϕ ∈ Terms(wt), D ∈ Terms(st)

B.3 Compositional Translations

(4) Declarative mood:

DECS : λPwt.[ϕ | ϕDCS
⋐ ϕ];maxϕ(P(ϕ))

(5) Propositional Operators:

a. Negation:

NOT⇝ λP(wt).λϕw.[ϕ
′
w | ϕ ≡ ϕ′];maxϕ′(P(ϕ′))

b. Conjunction:

AND⇝

λP1wt.λP2wt.λϕw.[ϕ1, ϕ2 | ϕ ≡ ϕ1 ⋒ ϕ2];maxϕ1
(P1(ϕ1));maxϕ2

(P2(ϕ2))

c. Disjunction:

OR⇝

λP1wt.λP2wt.λϕw.[ϕ1, ϕ2 | ϕ ≡ ϕ1 ⋓ ϕ2];maxϕ1
(P1(ϕ1));maxϕ2

(P2(ϕ2))

(6) Unary Predicates:

a. dancee(wt) ⇝ λυe.λϕw.[Danceϕ{υ}]
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(7) Binary predicates:

a. own⇝ λυe.λυ
′
e.λϕw.[Ownϕ{υ

′, υ}]

(8) Propositional Attitudes:

a. proved⇝ λυe.λPwt.λϕw.[ϕ
′
w | Proveϕ{υ,ϕ

′}];maxϕ′(P(ϕ′))
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Appendix C

Formal Appendix to Chapter 7

This appendix contains additional and/or updated definitions for the analysis of indefi-

nites and individual anaphora in Chapter 7 (supplementing/updating the definitions in

Appendices A & B.)

C.1 Dynamic Semantics Abbreviations

(1) DRS conditions (type st):

a. Dynamic predicates with their arguments as DRS conditions:

Rϕ{υ} := λis.∀ww.ϕ(i)(w) → R(υ(i)(w))(w),

for R ∈ Terme(wt), υ ∈ Terms(we), ϕ ∈ Terms(wt)
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(2) DRSs (type s(st)):

a. Relative Variable Update:

The relation i[ϕ : υ]j holds (for assignments is, js, and the drefs ϕ ∈

Terms(wt), υ ∈ Terms(we)) iff the conjunction of the following holds:

•i[υ]j

•∀ww.(ϕ(j)(w) → υ′(i)(w) 6= #

(an individual referent of υ is determined in each world in ϕ(j))

•∀ww.(¬ϕ(j)(w) → υ(j)(w) = #)

(in each world not in ϕ, υ points to the indeterminate value)

C.2 Compositional Translations

(3) Unary Predicates:

a. bathroom⇝ λυe.λϕw.[Bathroomϕ{υ}]

b. weird⇝ λυe.λϕw.[Weirdϕ{υ}]

c. place⇝ λυe.λϕw.[Placeϕ{υ}]

(4) Binary predicates:

a. in⇝

(i) λυe.λυ
′
e.λϕw.[Inϕ{υ

′, υ}]

(ii) λQ((e(wt))(wt)).λυe.λϕw.

Q(λυ′e.λϕ
′
w.[inϕ{υ, υ

′}])(ϕ)
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(5) Copular be⇝ λPwt.P

(6) Indefinite Determiner:

aυ⇝ λPe(wt).λP
′
e(wt).λϕw.[ϕ : υ]; P(υ)(ϕ);P′(υ)(ϕ)
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