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Chapter 1

Introduction

1.1 Scope of this thesis

In a dialogue, interlocutors can bring information using assertions or request
information using questions. Asking a question proposes to update the common
ground with a set of possible resolutions. However, the pragmatic effects of ques-
tions extend beyond their resolution conditions. Like assertions, questions can
impose background assumptions on the common ground, called presuppositions,
and provide material for subsequent turns, e.g. discourse referents. This thesis
aims to study these additional discourse effects in wh-questions, i.e. questions
containing a wh-word (who, what, which, etc.).

1.1.1 Presuppositions

A presupposition is a background inference taken for granted. For example,
assertion implies that there was an exam. This information is not at issue
but is necessary for the sentence to be felicitous. This inference constitutes an
existential presupposition of , triggered by the determiner the. Similarly,
wh-words often trigger existential presuppositions, like the existence of a cheating

student in |(1-b)}

1 a. Mary cheated at the exam.
y
presup
— There was an exam.

b.  Which student cheated?
PP A student cheated.

1.1.2 Anaphora

Some expressions may refer to individuals introduced earlier in the discourse.
For example, in [(2-a)| she refers to the woman introduced in the first sentence.

1



2 Chapter 1. Introduction

The interpretation of she depends on the referential expression a woman, called its
antecedent. This connection between entity-denoting phrases is named anaphora.
Modern anaphora theories assume that interlocutors keep track of the individuals
at stake via discourse referents (or drefs for short), symbolized by indexes, e.g.
u, v,....EI Wh-words can also be antecedents of anaphoric relations. In , she

refers to the woman sitting in the indicated seat.

(2) a. A" woman was sitting here. She, forgot her bag.
b. SITUATION: John saw a woman leaving her seat and forgetting her bag.
He addresses someone sitting next to that seat.
JOHN: Excuse me, who" was sitting here? She, forgot her bag.

1.1.3 Presuppositions and anaphora

Anaphora and presuppositions are linked. Introducing an individual avail-
able for reference usually requires the existence of this individual. An existential
presupposition typically ensures this existence. Conversely, an existential presup-
position is often sufficient to make an individual salient for subsequent reference.

1.1.4 Main questions

In this thesis, I investigate the presuppositions and anaphoric properties of the
wh-words in questions. I bring new data suggesting that the existential presuppo-
sition and reference pattern of simplex wh-questions exhibit some variation that
has not been accounted for before. In modalized questions, similar effects were ob-
served regarding the uniqueness presupposition of which+sg and anaphora. The
goal of this dissertation is to connect these two phenomena and provide a unified
analysis and model. The research questions are the following:

RQ1 What explains the variation observed in simplex wh-questions regarding
their existential inference and anaphora to the wh-word?

RQ2 Can modalized questions help us analyze these observations?

RQ3 How can we model these behaviors?

In this thesis, I focus on English questions, but I also study some French
constructions.

Section presents the variation in simplex wh-questions. Section sum-
marizes the analysis I developed. A glimpse of the model created is presented in
section Finally, section presents the outline of this dissertation.

1. Antecedents are identified by a superscript while a subscript identifies anaphoric expres-
sions. The index is put on the determiner when possible.



1.2. Variation in presupposition and reference 3

1.2 Variation in presupposition and reference

Research in formal semantics has traditionally focused on assertions, for which
various linguistic tests have been developed to classify inferences. Presuppositions
are known to project through negation and conditional antecedents: and
(3-b)| still imply that there was an exam. However, such constructions are impos-
sible with a question.

(3) a. It is false that Mary cheated at the exam.
"==" There was an exam.
b. If Mary cheated at the exam, then she will be punished.
presup
— There was an exam.

The restrictive distribution of interrogatives may explain why question pre-
suppositions have been less intensively studied. In Chapter [2| I show that we
can turn to various techniques to circumvent this issue. Controlling the discourse
context, the semantic environment, and the presence of certain operators or in-
terveners shed light on differences that have been overlooked.

One major debate I address concerns the existential inference of questions
with a simplex wh-word (who or what). Some authors (Katz and Postal 1964;
Dayal 1996 among others) argue that a question like “ Who went into the cellar
yesterday?” presupposes that “Someone went into the cellar yesterday”. Others,
like Groenendijk and Stokhof |1984 and Ginzburg [1992 argue that this inference
is a conversational implicature.

The limit of previous approaches is their monolithic analysis, i.e. predicting
that simplex wh-questions always have (or never have) an existential presupposi-
tion. In Chapter [2 I provide evidence against such an analysis. For example, in
[(4-D)] John’s question requires that someone went into the cellar to be felicitous,

whereas it is not the case in |(4-c)]

(4) a. SITUATION: John went into the cellar two days ago. There were no
socks on the floor and no weird smell. This morning, he went back
into the cellar. Then, he says to the rest of the family:

b. (i) JOHN: Isaw a sock in the cellar this morning.
(ii)) JOHN: Who went in the cellar yesterday?
P2 Someone went in the cellar yesterday.

c. (i) JoHN: There was a weird smell in the cellar this morning. It
might be a gas leakage. I wonder when it started.
(ii)) JOHN: Who went in the cellar yesterday? And was there any
weird smell?
~5 Someone went in the cellar yesterday.



4 Chapter 1. Introduction

The second part of this variation is the type and availability of anaphora with
wh-words as antecedents. In [(2-b)| pronominal co-reference is possible. Con-
versely, after question |(5-a), reference to who" must include a modality, like in
(5-b)}

(5) a. A: Who" knows how to model free-choice effects in questions?
b. B: I don’t know, but [such a person|, would probably work at the
ILLC.
c. B: #Idon’t know, but [such a person|, works at the ILLC.

These observations are the starting point of the reflection proposed in this the-
sis. A comprehensive model of this data should be expressive enough to account
for these subtleties. However, it should also provide reasons for these behaviors.
In this perspective, the theory I propose is explanatory because it takes ideas
proposed for (non-interrogative) indefinite NPs in assertions and extends them
to wh-words.

1.3 Reading ambiguity and local contexts

Indefinite noun phrases (NPs) can be construed as specific or non-specific
(von Heusinger [2002). In the NP a pretty girl is ambiguous between these
two readings. Continuation orients towards the specific reading while
orients towards the non-specific one.

(6) a. John is looking for a pretty girl.
b. ..., namely for Mary. (specific)
c. ..., whoever he will meet, he will take her to the movies. (non-specific)

Similarly, the anaphora tradition distinguishes between specific mentions and
non-specific ones, also called generic mentions.ﬂ Specific mentions are used when
the speaker has some particular individual in mind. Conversely, generic mentions
refer to general, unspecified, or prototypical individuals.

Chapter [2 extends the specific vs. generic duality to simplex wh-words. For
example, John is looking for a specific person in while he is not in .

Generic mentions have different anaphoric patterns than specific ones. In
particular, they are more sensitive to modal operators scoping over them. A
typical consequence is modal subordination (Roberts|1989). Under a non-specific
reading of a* wolf in the discourse referent w it introduces cannot be picked
up by it, in indicative sentence . However, using a modal in subsequent

2. The terms generic mention (anaphora theory) and generic statements or generics (e.g.
Chierchia [1995, among others) encompass different ideas. In this dissertation, I use both con-
cepts interchangeably. I explain in Chapter 2] why it makes sense to consider “generic” wh-words
as generic in both acceptations.
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makes the anaphora felicitous.

(7) a. A" wolf might walk in. (might > a)
b. #It, is grey.
c. It, would eat you first.

Sentence does not imply the existence of a wolf in the common ground.
The wolf is mentioned relative to a hypothetical situation called a local context.
Modalities can introduce and refer to such local contexts. The operator would
in points towards the hypothetical situation described in and thus
licenses the anaphora.

The same phenomenon appears in modalized questions. A similar analysis is
also relevant for generic questions. The data insuggests that generic questions
create local contexts in which the wh-drefs—the discourse referents introduced
by the wh-word—are defined. Extending the theory of modal subordination to
modalized questions in Chapter [4 and to generic questions in Chapter [f] explains
these patterns.

In this dissertation, we adopt a broad definition of modal subordination as an
anaphora accessibility pattern mediated by a wide range of semantic modalities,
including modal verbs (epistemic or deontic), modal adverbs, conditionals, and
teleological modalities (future, goal constructions).

1.4 Modeling referents and contexts

This PhD thesis presents a descriptive theory of presuppositions and discourse
referents raised in wh-questions. Additionally, it provides a formal model captur-
ing these phenomena.

The model needs to represent questions and discourse referents in a combined
way. A question like is resolved by propositions corresponding to its possible
answers. In every resolving proposition, the dref u must be valued with the actual
cheater. Dynamic Inquisitive Semantics DIng (Roelofsen and Dotlacil 2023b))
offers an architecture to implement this idea.

(8)  Which" student cheated?

Let me illustrate the semantics of in DIng. Take two individuals, the
students a and b, and four worlds, w,, we, w, and wy. The subscript indicates
the cheaters in each world.

The representation of question is displayed in Fig. (1.1} Each dot is a possi-
bility, a pair (world, assignment function). Resolving propositions are symbolized
by regions containing possibilities. A context is a set of resolving propositionsﬂ

3. For simplicity, I do not take the downward-closedness of resolving propositions intro ac-
count in this introduction. I only represent the output of the denotation of question on an
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Figure 1.1 — Semantic representation of question in Dynamic Inquisitive Se-
mantics

Question is represented by a context containing two resolving propositions:
“Only a cheated” {{w,, [u/a])} and “Only b cheated” {(ws, [u/b])}.

Chapter [4] develops Modal Dynamic Inquisitive Semantics (MDlIng). This
extension of Dynamic Inquisitive Semantics enables the management of multiple
contexts structured in a nonempty stack (S. Kaufmann 2000). At the bottom,
the stack contains the global context ¢y corresponding to the common ground.
Modalities can push new local contexts on top of ¢y. Some discourse referents may
be defined only in the upper local contexts. Modal subordination is implemented
by restricting the stack. Indicative mood requires the stack to be reduced to ¢y,
while modal sentences can retrieve the topmost element and refer to the local
drefs defined therein.

For example, on an initial stack (), sentence pushes a new context c;
corresponding to the proposition “A" wolf walks in”, as illustrated in . The
dref u is only defined in ¢;. Thus, a modalized sentence like is required in
order to access u in c;.

<Co> A" wolf might walk in. < 2{1) > (11)

The stack-based model was developed to treat modalized statements and con-
ditionals uniformly. Adopting this system thus allows us to represent conditional
statements and conditional questions. I apply this feature in Chapter [6] to model
dependence propositions. In particular, I study French interrogative-based con-
ditionals and model them in Modal Dynamic Inquisitive Semantics.

1.5 Outline of the thesis

The rest of the thesis is organized as follows.
Chapter [2[studies the existential inference of simplex wh-questions. I present
the specific vs. generic ambiguity theory of wh-words capturing this inference.

Chapter [3| is a gentle introduction to Dynamic Inquisitive Semantics. This
model is the basis of the formal system used in the following chapters.

input context where the existential presupposition is satisfied.
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In Chapter , [ develop Modal Dynamic Inquisitive Semantics (MDInq).
Wide-scoping modal operators in questions weaken the uniqueness presupposition
of singular which. This phenomenon, as well as modal subordination, orient the
construction of MDInq. This chapter is an extended version of the following
publication:

Valentin D. Richard (Dec. 2024b). “Dynamic Effects of Modalized
Questions”. In: Proceedings of the 2/th Amsterdam Colloquium. Ed.
by Fausto Carcassi et al. Amsterdam, The Netherlands, pp. 289-307.
URL: https://hal.science/hal-04866506

The anaphoric properties of simplex wh-words are studied in depth in Chap-
ter [5] I propose to consider anaphora to wh-words as structured anaphora. I
set out the differences between anaphora to a specific wh-word and to a generic
wh-word, and model them in MDInq. This chapter includes a corpus study that
led to a subsequent publication:

Valentin D. Richard (Oct. 2025a). “Evaluation d'un corpus annoté
en anaphores : le cas des chaines contenant un mot interrogatif”.
In: Leift2-2025 : Journées scientifiques du réseau thématique LIFT2 -
linguistique informatique, formelle et de terrain. Paris, France, pp. 1—
6. URL: https://hal.science/hal-05326668

In Chapter [6] I turn to dependence propositions and French interrogative-
based conditionals. I use MDInq to model their anaphoric behavior and solve
a compositional issue about how alternatives are raised. A shorter version of
this chapter was accepted for a presentation at the 16th Syntax and Semantics
Conference in Paris (CSSP) and will appear in the following publication:

Valentin D. Richard (Nov. 2025b). “Raising Alternatives to Ex-
press Dependence: A Compositional Issue”. In: 16th Syntax and Se-
mantics Conference in Paris (CSSP 2025). Paris, France, pp. 1-
7. URL: https://conf.1lf - paris . fr /cssp2025/ content /
abstracts/CSSP_2025_paper_5.pdf

Finally, Chapter [7] concludes.

I include a related work in Appendix [A] This chapter presents a program
named FUDIA, which was developed to annotate and extract the interrogative
clauses of French corpora annotated in Universal Dependencies (UD). This chap-
ter is an extended version of the following publication:

Valentin D. Richard (Nov. 2023). “Est-ce que 'extraction des
interrogatives du frangais peut-elle étre automatisée 7”7 In: Semes
journées du Groupement de Recherche CNRS “ Linguistique Informa-
tique, Formelle et de Terrain 7 (LIFT 2023). Ed. by Karén Fort,
Claire Gardent, and Yannick Parmentier. Nancy, France: CNRS,
pp- 69-76. URL: https://hal.science/hal-04359947


https://hal.science/hal-04866506
https://hal.science/hal-05326668
https://conf.llf-paris.fr/cssp2025/content/abstracts/CSSP_2025_paper_5.pdf
https://conf.llf-paris.fr/cssp2025/content/abstracts/CSSP_2025_paper_5.pdf
https://hal.science/hal-04359947

Chapter 1. Introduction

Appendix [C| contains the dialogues from the corpus studied in Chapter
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Presuppositions of Questions






Chapter 2
Existential Inference of Wh-Questions

2.1 Introduction

Wh-questions trigger an existential inference (Belnap [1963), e.g.
and [(I-b)}

(1) a. Who cheated?
Someone cheated.
b.  Which student cheated?

~ Some student cheated.

This inference varies in strength depending on the wh-word. The EI of
which+sg is consistently analyzed in the literature as a presupposition (Kart-
tunen and Peters |1976; Rullmann and Beck [1998). Conversely, there is debate
over the nature of the EI of simplex wh-words like who and what. Some authors
claim that this inference is a presupposition (Katz and Postal [1964; Postal 1971
Horn (1972} Lawler [1971; Keenan and Hull [1973; Karttunen and Peters 1976} Co-
morovski 1996 Dayal 1996; Gawron 2001; Abusch [2010; Uegaki 2021),EI while
others argue for a conversational implicature (Groenendijk and Stokhof |1984;
Ginzburg 1992, 1995b).|ﬂ This chapter addresses this debate by investigating the
properties of the existential inference (EI) of simplex wh-words.

The EI of who-questions is not systematically triggered. Abusch 2010 remarks
that it can be suspended, as illustrated in .

(2) T've alienated my colleagues completely. Who will vote for me? Probably
nobody.

1. Although they prefer the term conventional implicature to presupposition, Karttunen and
Peters [1976/s analysis of the EI seems to correspond to modern definitions of presuppositions.

2. Groenendijk and Stokhof|1984| use the term existential suggestion, and assume pragmatic
principles to derive it. Therefore, their analysis is close to a conversational implicature.

11
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This instability challenges models that treat the EI as a fixed or invariant
inference. Moreover, some questions are compatible with null answers (aka. neg-
ative answers). For example, sentence is not contradictory, so the embedded
interrogative “who came” must contain the null answers “no one came” in its an-
swer set. This observation suggests that EI derivations based on the disjunction
of positive answers (Keenan and Hull |1973; Abusch [2010) do not paint the entire
picture. A more nuanced analysis of Els is thus required.

(3) Both Bill and Mary think no one came to the party, and so they agree on
who came. (Fitzpatrick [2005)

To explain these phenomena, I suggest-like Elliott, Nicolae, and Sauerland
2022-that simplex wh-words are ambiguous between two semantic interpretations.
The hypothesis I defend is that simplex wh-words are either specific or generic.
The specific reading (whog) refers to individuals identified by some means. This
reading triggers an existential presupposition. In contrast, the generic reading
(whog) refers to hypothetical individuals and is related to epistemic free-choice
items. This reading does not trigger any existential inference and is open to
null answers. The likelihood of either reading in a given sentence influences the
likelihood of triggering the EI.

To support my position, I present new data illustrating how various factors
disambiguate or favor one reading over the other, such as semantic environments,
the speaker’s goal, focus, question type, and NPIs. I demonstrate that the distinc-
tion between whog and whog correlates with cross-linguistic and language-internal
variations in referentiality in non-interrogative wh-items and anaphoric properties
of interrogative words.

This chapter is organized as follows. In section[2.2] I present the properties of
existential inferences triggered by simplex wh-phrases, supported by new empiri-
cal data. Accounting for these observations requires a novel analysis. I suggest a
specific vs. generic opposition to explain the variation. In section [2.3] I initiate
this theory with independent arguments related to focus, non-interrogative wh-
items, and anaphora to wh-words. Using the previous two points as basis, I argue
that the source of the specific vs. generic duality is the wh-word; hence there
are two readings: whog and whog. Section [2.4] provides further details about this
theory, the construction of null answers, and how pragmatics determines the ap-
propriate reading. Applications to this theory are shown in I also illustrate
how the theory provides insightful explanations for the following unrelated issues:
NPIs in questions, social pressure to answer, and weak islands. I outline an al-
ternative analysis of these data in section 2.6} In section I explore competing
theories and offer a critical evaluation. In particular, I examine Elliott, Nicolae,
and Sauerland 2022s type-flexible who in the light of my data. Finally, section
concludes the chapter.
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2.2 Properties of the existential inference of sim-
plex wh-words

In this section, I review the key properties and present new supporting data
regarding the existential inference (EI) of matrix simplex wh-questions. Els ex-
hibit some variations in their availability and strength. Moreover, contrary to
assertion inferences, they are subject to the asymmetry between the speaker (i.e.
the asker) and the listener (i.e. the responder). Finally, interrogatives have a
limited syntactic distribution, preventing us from using common embedding tests
(e.g., projection under negation or conditionals). Because of these issues, Els
have resisted classification into the usual inference types for a long time.

To investigate question inferences, we must search for specific contexts that
impact their triggering. These signature phenomena may shed light on their
origin and the factors they depend on.

I start with basic observations about the default nature of existential infer-
ences in section 2.2.1 In section I review data about the cancelability and
suspendability of Els to advocate for a more nuanced analysis compared to previ-
ous attempts. I emphasize in section that the null answer to questions does
not only serve a pragmatic purpose but is also needed for their truth conditions.
Finally, I present new data showing that Els are sensitive to some semantic envi-
ronments (sections and and the asker’s mental state (section [2.2.6]).

2.2.1 Spontaneous triggering

In non-biased, out-of-the-blue who-questions, the existential inference (EI)
spontaneously arises, as in . This inference arises intrinsically from the act
of questioning and the semantic content of the utterance. No prior evidence or
authority of the responder in the asker is sufficient on its own to derive the EI.
To see why, consider situation [(4-a)|

(4) a. SITUATION: Mary supervised and graded an exam. She is certain no-
body cheated, even if the average grade is unusually high. She tells
John, a colleague who never taught, that the average is unusually high.
b. JOHN: And who cheated?
~» Someone cheated.

In situation , Mary puts no authority in John about the existence of a
cheater. She has no reason to believe that he could know better than her. Despite
this, John’s question still triggers an EI. Moreover, this inference does not
come up as John’s belief]’| but is imposed on the common ground. Mary must
find question infelicitous because this EI contradicts her assumptions about

3. The inference is not “John believes that someone cheated”.
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John and her beliefs.

This example suggests that the EI is derived using some element intrinsic to
the utterance content and is not only due to the enunciative context or partici-
pants’ beliefs.

2.2.2 Cancellation and suspension

As remarked by Karttunen and Peters [1976| the EI cannot be canceled by the

speaker .

(5) A:  #I know that Mary doesn’t read anything. What (exactly) does she
read?

However, any responder can cancel the EI without background disagreement,
e.g. [(6)]

(6) a. A: Who cheated?
b. B: Nobody.

Karttunen and Peters 1976 use speaker non-cancelability to argue against a
conversational implicature. However, this non-cancelability is more probably due
to a competing Ignorance Principle , as Fitzpatrick 2005| explains (see also
Onea and Zimmermann 2019, (85)a. p. 51).

(7) Ignorance Principle
A speaker can only ask an information-seeking question if he or she does
not know the answer(s). (Fitzpatrick 2005)

As T will argue in section [2.2.3] null answers are full-fledge answers to ques-
tions. Therefore, by the Ignorance Principle, the speaker cannot simultaneously
ask a question and believe in its null answer. This explains the asymmetry be-
tween speaker cancellation and responder cancellation @

The EI is not as strong as bona fide presuppositions. In particular, contrary
to cleft questions , the existential presupposition of which+sg , and
presuppositions projected from the scope of the question , simplex-wh Els
can be suspended . Here, suspended means that the utterance U remains non-
contradictory when conjoined with a suspender clause (Horn [1972), i.e. a clause
expressing that the inference y may be false (viz. U A O—y is non-contradictory).

(8) Who cheated? Maybe nobody cheated.
Who is it that cheated? #Maybe nobody cheated.
Which student cheated? #Maybe no student cheated.

Who cheated at the exam? #Maybe there was no exam.

o T
ZEE

Suspension is also possible before the question. In a court, judge A might hold
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it unlikely that anyone has any objection. However, if it is technically possible
that someone has an objection, question is acceptable as an information-
seeking question, where A sincerely waits for potential objections.

(9) a. A: Iknow that, most probably, nobody has any objection. But I must
still ask because of the procedure.
b. A: Who has any objection?

The pattern of cancelability and suspendability of Els prevents us from clas-
sifying them as regular implicatures or presuppositions. It appears that this
phenomenon is essentially neither of them. I argue, however, that a combination
of pragmatic principles, a reading ambiguity, and a lexical presupposition trigger
can capture these properties.

2.2.3 Null answers are full-fledged answers

The pragmatic status of inter-speaker EI cancellation is debated. Mittwoch
1979, Comorovski 1996, and Hagstrom |1998| assert that responses like deny
the existential presupposition triggered by the question. Haida 2007 views it as
rejecting the question as an unsuitable speech actﬁ Unlike them, Groenendijk
and Stokhof 1984, Ginzburg 1992, Han and Siegel 1996, and Fitzpatrick 2005
claim that they truthfully resolve the wh-question.

(10) a. A: Who cheated?
b. B: Nobody cheated.

In some cases, like|(4-b)|labove (see also below), Mittwoch, Comorovski,
and Hagstrom seem to be rightﬂ However, in some contexts (see section m
below), it appears that null answers can genuinely bring some information sought
by the asker. Negative answers truthfully resolve polar questions; why not also
wh-questions? Moreover, null answers can be made as salient as necessary, e.g.
by biasing questions using an emphatic weak (see . The Ignorance
Principle also requires that the null answer is an answer to account for the
speaker’s non-cancelability of the EI.

4. Haida |2008| claims that, if simplex wh-questions have no existential presupposition, then
they should accept existential responses like going against the observation that is
not a felicitous answer to Onea [2016| retorts that, if proposition were entertained by
A as a possible response, then A should have asked “Did anyone cheat?” instead. As A uttered
and not “Did anyone cheat?”, response is ruled out by this reasoning.

(i) a. A: Who cheated?
b.  B: #Someone cheated.

5. In section I explain the case of by showing how, outside of any relevant context,
the specific reading of who is derived by default, thus triggering an existential presupposition.
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The preceding arguments indicate that null answers must be incorporated into
the use conditions of questions. Fitzpatrick |2005(s example |(3)| (repeated in
and Groenendijk and Stokhof [1984"s inference prove that null answers are
even required for truth conditions of embedded interrogatives. [

(11)  Both Bill and Mary think no one came to the party, and so they agree on

who came. (Fitzpatrick [2005)
(12)  John knows who left.

No one left.

John knows that no one left. (Groenendijk and Stokhof |1984)

Individuals d agree on () if and only if there is a strongly exhaustive answer
q to @ such that d all believe ¢ (Spector and Egré 2015).|Z| Take d = Bill & Mary
and @) = “who came (to the party)’. In , d’s belief state is the proposition p
containing the worlds where nobody came to the party. The and so coordination
in indicates that believey(p) entails agree (). Consequently, there exists
an answer ¢ to () such that p entails q. Clearly, p does not entail any answer
where at least one person came. Therefore, p (“nobody came”) is an answer to Q)

(“who came”).f

(13) a. They agree on who came.
b. ~» Someone came.
AND/OR ~» They believe that someone came.

In isolation, sentence |(13-a)|spontaneously triggers the inference|(13-b)l However,
it is erroneous to analyze this inference as a presupposition and the first clause

in as canceling this presupposition. The clause “ Both Bill and Mary think
no one came to the party” cannot cancel presuppositions. To see why, compare
with , where existential presupposition “There was an eram’” projects
through agree into Bill and Mary’s epistemic state. This projection contradicts

6. Unfortunately, Fitzpatrick |2005/s example doesn’t seem to extend to other predicates.
For example, Dayal 2016 points out that is at odds with the infelicity of [)] It is unclear
whether the felicity of is due to a special property of agree. Despite this, I assume here
that sufficient evidence has been shown in favor of considering null answers as necessary for the
resolution conditions of questions.

(i)  #No one left so John knows who left.

7. Here and in the rest of the text, I assume that a question interpreted by as a set of resolving
propositions, like in Inquisitive Semantics (Ciardelli, Groenendijk, and Roelofsen [2018). Nev-
ertheless, my reasoning does not hinge on this formalism. It would also work within alternative
semantics (Hamblin [1973; Karttunen [1977)).

8. Technically, I only proved that some answer ¢ to @ is entailed by p. But as p is minimally
informative with respect to the question, it is reasonable to assume that this answer ¢ is equal
to p and even that p is an alternative of Q.
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the first embedded clause “there was no exam”, making infelicitous. If the EI
of “who came” was a presupposition, it should project and make|(11)|infelicitous.
But this is not the case.f]

(14)  #Both Bill and Mary think that there was no exam, and so they agree on
who cheated at the exam.

I argue in section that the embedded interrogative of |(11)| triggers no EI
in this particular case because of the contextual information.

2.2.4 Sensitivity to semantic environments

Some constructions inside the question weaken the EI’s strength and leave
more options to answer using negation. The data I provide suggests that en-
vironments licensing Free Choice Items (FCIs) tend to license null answers and
inhibit the EI.

Free Choice Items are known to be ungrammatical in episodic sentences, i.e.
sentences relating exactly one specific event that happened at a specific time
. On the contrary, FCIs are licensed by habitual aspect, future tense, and

generics.

(15) a. *Mary read any book yesterday. (episodic)
b.  When she was young, Mary used to read any comic book.  (habitual)
c.  Tomorrow, we’ll take advantage of any situation. (future)
d. Any student knows that. (generic)

Existential inferences appear weaker in questions occurring within environ-
ments licensing FCIs. Compare the following pairs.

(16) a. What do you usually read when you relax? (habitual)
b.  What did you read when you were relaxing yesterday?
(17) a.  What will you read during that meditation retreat? (future)

=

What did you read during that meditation retreat?

9. The same opposition appears with singular which:

(i) #Both Bill and Mary think no student came at the party, and so they agree on which
student came.

10. Other constructions licensing FCIs include conditional antecedents, comparatives, imper-
atives, permissive attitudes, and restrictors of universals. However, interrogative words are not
possible in their scope. Regarding possibility epistemic modals, the judgments are not conclu-
sive. Although Krifka 2011 claims that question has no existential import, it might still have
a very weak EI: “It might be that somebody opened the door”.

(i)  Who can solve this problem?
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(18) a. What do Dutch people eat for dessert? (generic)
b.  What did Guido eat for dessert?

Questions |(16-a)} [(17-a)| and |(18-a)| trigger a weaker or no EI and are more
open to a null answer compared to episodic questions |(16-b)] |(17-b)| and |(18-b)|
respectively.

Moreover, weak Negative Polarity Items (weak NPIs) favor a reading that
does not trigger any EI . Emphatic weak NPIs even bias questions towards
their null answer (Jeong and Roelofsen 2023)). For example, |(19-b)| and |(19-c)|
each imply that it is more probable, according to the asker, that nobody did
anything to help when Mary was ill.

(19) a. What did Robin ever do to help Mary?
b.  Who did ANYTHING to help when Mary was ill?
c.  Who lifted a finger to help when Mary was ill?

These examples reveal that various semantic constructions impede the EI.
A theory of question Els needs to justify why these environments specifically
produce this interference.

2.2.5 Weak islands

Embedded interrogatives are weak islands for wh-word extraction. Comorovski
1996/ and Cinque [1996| observe that this weak island constraint can be violated

by phrases |(20-b), but not by simplex wh-word |(20-a)|

(20) a. ?What are you wondering how to fix?
b.  Which car are you wondering how to fix?

Kroch [1998| retorts that this difference is not imputable to D-linking (Pesetsky
1987)) and brings a counterexample |(21)|

(21)  Who were you wondering whether to visit on your vacation?

In Kroch [1998’s argumentation, escaping a weak island is licensed by an exis-
tential presupposition provided by the wh-word and the uniqueness of the referent
introduced by this presupposition.

The semantic environments in section affect weak island escapability.
Sentence , which pertains to a specific state of affairs that happened in the
current world, is acceptable. Conversely, escaping is infelicitous with a habitual
aspect , future mood or a generic term However, these sen-
tences can be accepted if what refers to a specific individual, which is rigid over
regular events / possible futures / Dutch people, respectively.

(22) a. ?What do you usually wonder whether to visit? (habitual)
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b.  ?What will you wonder whether to visit? (future)
c. ?What do Dutch people wonder whether to eat? (generic)

The weak island constraint confirms that there is an inherent question reading
ambiguity related to some semantic environments.

2.2.6 Sensitivity to the asker’s goal

Unsurprisingly, the EI’s availability is sensitive to contextual information. In
assertions, many inferences (e.g. scalar implicatures) are sensitive to the Question
Under Discussion (QUD). An analogous tendency is likely in our case. I follow
Ginzburg 1995al Asher and Lascarides 1998's idea that the asker’s goal is a key
factor influencing how a question is construed.

Consider the situation in . Depending on John’s expectations or as-
sumptions, the question “ Who went into the cellar yesterday?” does not have the
same interpretation. In SITUATION A , John has somebody in mind, the
person who left the sock. Here, who refers to someone specific. John wants to
know the identity of that person. Conversely, in SITUATION B|(23-c)| John has no
idea whether anyone went into the cellar yesterday. However, he can ask whoever
did so whether there already was a weird smell. Question is thus generic
(i.e. non-specific).

(23) a. CONTEXT: John went into the cellar two days ago. There were no
socks on the floor and no weird smell. This morning, he went back
into the cellar. Then, he asks to the rest of the family:

b. SITUATION A: A sock was on the floor in the cellar this morning.
JOHN: Who went into the cellar yesterday? (specific)

c. SITUATION B: This morning, the cellar smelled weird. John suspects
that it might be a gas leakage. He wants to know when it started.
JOHN: Who went into the cellar yesterday? (generic: [MA] or [Ms)

The following test helps distinguish between the two readings. Sometimes, a
question “ Who/What P?” can be rephrased as “Someone/Something P, and I
would like to know the identity of that (plural) individual”. If such a rephrasing
is possible and preserves the communicative effects, then the question is specific.
If not, the question is generic.

In SITUATION A, “Who went into the cellar yesterday?” can be rephrased as
. This is impossible in SITUATION B because John does not know whether
anybody went into the cellar yesterday.

(24)  Someone went into the cellar yesterday, and I would like to know that
person’s identity.

The pragmatic status of the null answer with respect to the question
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is another divergence feature. In SITUATION A, John would take as Mary
lying or trying to hide the truth that someone went into the cellar. To accept
this response, John would need to revise his question. Conversely, |(25)|is helpful
to John in SITUATION B. He would then know that he must search for other
information sources to know when the gas leakage started. In other words, a
negative response is a non-cooperative move after a specific question, while it is
a cooperative move after a generic question.

(25) MARY: Nobody went into the cellar yesterday.

Another context favoring null answers is small talk. A naive question like
(26-a)l-often called a generic question or general question—has a wide domain to
avoid restricting the responder’s answer too much. Rephrasing feels too
strong or restrictive.E

(26) a. A: What did you do during your weekend?
b. A: #You did things during your weekend. I would like to know those
things.
c. B: Nothing. I stayed locked up because I was sick.

Modeling how goals select one interpretation over the other is another chal-
lenge for a theory of question Els.

2.2.7 Interim summary

Sections through demonstrate that Els are neither presuppositions
nor implicatures in a straightforward sense; rather, they represent a distinct and
complex type of inference that demands a more nuanced analytical framework
than those previously proposed. Furthermore, the need to account for null an-
swers as part of the question’s resolution conditions undermines many theories.
A more detailed critique of these other theories can be found in section [2.7]

Sections [2.2.4] 2.2.5], and exhibit the sensitivity of Els to semantic and
pragmatic contexts. These phenomena suggest two readings of questions which
can be teased apart using targeted diagnostic tests. In particular, section [2.2.6
introduces the idea that this ambiguity can be characterized in terms of specificity.
This idea will be further developed and defended in the following sections.

Simplex wh-questions exhibit ambiguity between a specific and a generic read-
ing. A specific question has an existential presupposition, while a generic question
has no existential inference and includes null answers in its resolution conditions.

The existential inference of which+sg questions has been attributed to the
semantics of the wh-word (Rullmann and Beck 1998; Uegaki 2021)). Similarly, I
argue that the specific/generic ambiguity in simplex wh-questions arises from a

11. T explore further the discrepancy in answer expectation in section m
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semantic ambiguitylﬂ in wh-words: specifically, between a specific interpretation
whog /whats and a generic interpretation whog/whatg.

I provide independent arguments supporting my theory in section [2.3] In
section [2.4] 1 flesh out the characteristics of both readings and describe how they
explain the data presented above. Section [2.5| provides evidence for the specific
vs. generic duality by showing that it solves unrelated unaccounted phenomena.

2.3 Motivating a specific vs. generic duality

This section presents independent evidence supporting a duality in the in-
terpretation of wh-questions with respect to existential inferences (Els). Section
demonstrates that certain languages can use grammatical devices (e.g. fo-
cus marking) to create unambiguously specific or generic questions. Sections m
and further motivate the claim that the source of the specificity/genericity
distinction lies in the semantics of the wh-word itself. Specifically, section [2.3.2]
explores the closely related referential-attributive opposition in non-interrogative
wh-items, while section summarizes key insights from Chapter [5] regarding
the divergent anaphoric properties of interrogative expressions.

2.3.1 Focus marking in Mongolian, Ngamo and French

Some languages can distinguish between two kinds of questions: those in which
the asker has a specific individual in mind and those where this is not the case.
Mongolian, Ngamo (a West Chadic language) and French—though unrelated—each
exhibit mechanisms for expressing this distinction through information focus.
This section demonstrates that non-ambiguous presuppositional readings of sim-
plex wh-questions consistently correlate with a specific interpretation and are
marked by focus on the wh-word.

Mongolian focus movement

In Khalkha-Mongolian (the main Mongolian dialect), the canonical word order
is SOV. Furthermore, it allows in situ questions, like|(27-a)l A focused object may
move before the subject. Wh-words can also move, creating ex situ questions,

s

(27) a. Tuya hen-tei  gerle-j bai-san be?

Tuya Who marry be

‘Whom did Tuya marry? (Mongolian, O&G)

12. In section I consider an alternative hypothesis where the ambiguity is a pragmatic
ambiguity.
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b. Tuya hen-tei ch gerle-j bai-gaa-giii.

Tuya who-coM marry-CVB be

‘Tuya married nobody.’

(28) a. Hen-tei Tuya gerle-j bai-san be?
who-cOM Tuya marry-CVB be-PST Q
‘Whom did Tuya marry?’ (Mongolian, O&G)
b. #Hen-tei ch Tuya gerle-j bai-gaa-giii.
who-CcOM FOC Tuya marry-CVB be-NPST-NEG
‘Tuya married nobody.” (The speaker doesn’t want to tell who Tuya
married)

Onea and Guntsetseg 2011 (O&G) observe that in situ question |(27-a)|can be
answered with the negative response |(27-b), By contrast, ez situ question |(28-a)|

is “strongly presuppositional” “native speakers get the impression that the person
uttering [(28-b)| is lying, i.e. he does not want to divulge the secret, who Tuya
married?”, (O&G).

These two question forms are not felicitous in the same types of contexts. The
ex situ question in is infelicitous when asked out of the blue if the asker has
no particular individual in mind. However, it becomes acceptable when referring
to a known event or a set of events already under discussion, such as in contexts
(29-a)|or |(29-b)l Conversely, in situ question is not appropriate in context
(30-a)| but it is acceptable as a general question with no salient event.H

(29) a. CONTEXT: I just saw that Peter kissed a girl, but I didn’t recognize
her.
b. CONTEXT: I'm sure, Peter kissed some girl or another in his life.
c. Hen-ig Peter {ins-sen be?
Who@ Peter kiss-PST Q
‘Whom did Peter kiss?’ (Mongolian, O&G)

(30) a. I just saw that a woman kissed someone, but I didn’t recognize the
kissee.
b. #Ter hen-ig  {ins-sen be?
she who-ACC kiss-PST Q
‘Whom did she kiss in the event you saw?’ (Mongolian, 0&G)

Ngamo background particle

Ngamo is a West Chadic (Afro-Asiatic) language spoken in Nigeria.E Its
canonical word order is SVO. However, when the subject is focused or questioned,
it undergoes inversion to the right edge of vP. Focused subjects require the clitic

13. Question is redeemed in context with a demonstrative NP subject because
it constitutes a salient sentence topic (Onea and Guntsetseg [2011)).
14. Data presented here is from the Gudi dialect.
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=1 on the previous word (Grubic and Zimmermann 2011). This particle marks
elements on its left as backgrounded, thus indicating the phrase on its right is
focused (Grubic 2015).

Subject questions in Ngamo can appear either unmarked, as in , or
marked with =7, as in . Grubic [2015| reports that has an existential
presupposition contrary to |(31-a)l In|(31-b), “the speaker is specific about the
person that Dimza called, and the speaker knows that he has called somebody”,
(Grubic).

(31) a. Dimza esha lo?
Dimza call who

‘Who did Dimza call?’ (Ngamo, Grubic)
b. Dimza esha—i lo?

Dimza call. PFV who

‘Who did Dimza call?’ (Ngamo, Grubic)

Clefted wh-words in French

In many languages, clefts (or cleft-like constructions) serve to mark a narrow,
non-contrastive focus on a particular element—the clefted phrase-while assigning
background status to the remainder of the sentence. In French, the construction

c’est X que (‘it is X that’) exemplifies this type of specificational construction
(Lambrecht [1988)).[7]

Like example , the question in is ambiguous between a specific
and a generic reading. By contrast, the clefted question presupposes that
someone went into the cellar yesterday. For this utterance to be felicitous, the
speaker must have some reason to assume that the event occurred—for example,
she may have a witness in mind, even if she is unable to identify that individual
precisely.

(32) a. Qui est allé dansla cave hier ?
who is gone into the cellar yesterday 7
‘Who went into the cellar yesterday?’
b. C’ est qui qui est allé dans la cave hier ?
it is Who that is gone into the cellar yesterday 7
same translation, lit. *Who was it that went into the cellar yesterday?’

c. 1l y a qui qui est allé dans la cave hier
there has who.INT that.SBJ is gone into the cellar yesterday
?
?

15. Note that questions with c¢’est and il y a clefts are non-standard in French and more com-
mon in spoken French. An alternative transcription of taking the actual pronunciation
into account would be “Y’a qui qu’est allé dans la cave hier ?7.
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same translation, lit. ‘ Who was there that went into the cellar yester-
day’

By contrast, il y a X que (‘there is X that’) clefts do not place the clefted
element in focus; instead, they assign focus to the sentence as a whole—a pattern
known as sentential focus (Lambrecht 2001).@ Destruel 2017 notes that il y
a assertions typically respond to broad or mention-some (MS) questions (e.g.
“What’s happening?”), unlike c’est clefts, which tend to answer more specific
queries.

Question is infelicitous if the asker is requesting the identity of someone
particular. It is a mention-some question requesting examples of people that went
into the cellar yesterday, e.g. in SITUATION B of . It is compatible with a
context where no one did so. Although less common, il y a clefts seem possible
with a mention-all reading, e.g. the last question of dialogue .

(33) a. MARY: Je vends tous mes livres pour préparer le CAPES. Je n’en
ai plus besoin.
‘I am selling all my CAPES preparation books. I don’t need them
anymore.’
b. ALICE: Ca m’intéresse. Mais j’en ai déja quelques uns.
‘I'm interested. But I already have a few.’
c. ALICE: Y’ a quoi exactement que tu vends ?
there has what exactly that you sell 7
‘What exactly are you selling?’

According to Baunaz 2016}, il y a NP is incompatible with definite NPs (except
if they express a member of a list) and specific quantifiers. This claim supports
the observation that il y a-clefted questions block specific readings.

[ assume that il y a clefts are infelicitous with quel(le) ‘which.’.m For

16. Even if narrow (aka. argument) focus is possible with il y a clefts (Destruel [2017)), I
argue that the sentences presented here do not exhibit narrow focus in their most intuitive
interpretations.

17. Few occurrences of il y a quel(le) N que/qui were found on the large web corpus
frTenTen23. Most of them use subjunctive mood conditional tense or are rhetorical
questions I analyze the first two cases as a modality quantifying over the wh-word, weak-
ening the inferences triggered by quel(le), making it compatible with the il y a cleft. T analyze
il y a quel journal que with an individual-level predicautessimilaurly7 using the Gen operator
(Chierchia [1995). More generally, we could assume that a D-linked wh-word leads to a generic
reading if a modality scopes over it.

(i) a il y a quelle  probabilité que ce tir entre ?
EXPL there has which.SG probability that this shot enters ?
‘What’s the probability of this shot going in?’ (frTenTen23)
b. il y a quel sentier ou portion que tu coterais T5 ou T4 ?

EXPL there has which.sG trail or section that you rate T5or T4 7?
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example, sentence is awkward due to the stage-level predicate you read
yesterday and improves only when followed by a phrase like par exemple (‘for
example’) eliciting partial answers. Moreover, copular il y a-clefted questions
are incompatible with definite predicates, as illustrated in , because the
mention-some (MS) reading conflicts with the exhaustivity inference associated

with definiteness. [

(34) a. 77 y a quel journal  que tu as lu hier ?
EXPL there has which.SG newspaper that you have read yesterday ?
Intended: MS ‘ Which newspaper did you read yesterday?’
b. *II vy a qui qui est le tricheur ?
EXPL there has who.INT that.SBJ is the cheater ?
Intended: MS ‘Who is the cheater?’

Analysis

Onea and Guntsetseg 2011 account for the strong existential presupposition
of Mongolian ez situ questions by positing that they are referential with respect
to a salient event. However, because they assume that all wh-questions carry
an existential presupposition, their analysis cannot explain why in situ questions
accept null answers. Similarly, Grubic and Zimmermann 2011]analyze =i-marked
vPs as being referential to a salient event.

[ argue that the data instead demonstrates that Mongolian, Ngamo and French

‘Which trail or section would you rate TS5 or T4?’ (frTenTen23)
c. ¥y a quelle  équipe dans le monde qui peut se  targuer d’ une

there has which.sG team in  the world that.SBJ can boast of a

telle affluence en rugby 77

such crowd  in rugby 77

‘Which team in the world can boast such a high attendance in rugby?’

(frTenTen23)
d. Y a quel journal qui a  une rubrique “économie” 7

there has which newspaper that.sBJ has a  section economy 7

MS ‘¢ Which newspaper has an economy section?’

For more discussion on which+sg and modality, see fn. 34 and Chapter @] For rhetorical
questions, see section [2.5.2}

18. Il y a-clefted questions—and more generally generic questions—can have an EI if the context
provides it. For example, as sport competition selections necessarily contain at least one player,
is read with an existential presupposition.

(i) Y aqui que I’ entraineur a sélectionnné ?
there is who that the trainer has selected ?
‘Who did the trainer select?’

19. Additionally, il y a clefts may induce a more-than-one inference on the witness set, con-
flicting with the uniqueness presupposition of the definite NP.
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are capable of syntactically distinguishing between specific and generic questions
through focus marking on the wh-word. My hypothesis is that the specific variant
can be selected by placing the wh-word in narrow focus, which yields a
clear existential presupposition. In contrast, the generic variant cannot
be focused. Focus marking is only available when the asked has a particular
individual in mind; conversely, non-focused wh-words tend to yield non-specific
interpretations and thus allow for null answers.

In French, the data further suggests that i y a clefts are only compatible
with non-specific contexts. Accordingly, c¢’est clefts select whog while il y a clefts
select whog. The existence of two different readings for French simplex wh-words
is confirmed by prosody. Baunaz 2016 remarks that non-presuppositional qu:
(‘who’) has no special accent while specific qui is always prosodically prominent,
both in situ and fronted.PY

This analysis remains compatible with the event-referential view proposed by
Onea and Guntsetseg [2011] and Grubic and Zimmermann 2011, insofar as the
existence of a salient event entails the existence of at least one participant—such
as agent, theme or experiencer—associated with that event.@

20. Baunaz 2016| also argue for a third reading, called the partitive reading. In a partitive
question, the responder must select one of the alternatives that are presupposed by the asker,
as in Partitive in situ qui (‘who’) is produced with a different pitch contour. According
to Baunaz 2016l partitive quantifiers are compatible with il y a but not with null answers.
Partitive questions can accept weak islands, but do not assume that the asker knows the true
witness in some way. This partitive reading could constitute a third case between the specific
and generic readings.

(i) a. SITUATION: Ewva organizes a Christmas party in the department. She suggests three
menus: vegetarian, turkey, and salmon. She asks one of her colleagues. (Baunaz
2016)
b. EVA: et toi, tu préféres quoi dansla liste ?
and you you prefer what in  the list 7
‘And you, what do you prefer in the list?’
c.  COLL.: Turkey/Salmon/Vegetarian/#Nothing.

21. An alternative analysis more aligned with Onea and Guntsetseg [2011] and Grubic and
Zimmermann [2011] would be to model specific questions with a wide-scope specific event. Focus
on the wh-word implies background on the question scope P, thus indicating that P’s event is
a background assumption. For example, could be interpreted with a formula like On
the contrary, a non-specific reading could receive formula |(i-c), where the wh-word scopes over
the event closure operator. This would also explain the difference between the global uniqueness
presupposition of whog (“definite” reading) and its absence with whog.

(i) a.  Who went into the cellar?
b. Je. go_into_cellar(e) A who x. AGENT(e, x) (specific event)
c.  who x. Je. go_into_cellar(e) A AGENT(e, x) (non-specific event)
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2.3.2 Duality in non-interrogative wh-items

Referential and attributive uses of wh-items in free relatives

Donnellan 1966 identifies two uses of plural definite descriptions. The refer-
ential use presupposes the existence of a referent , whereas the attributive
use does not, as shown in Sentences with attributive plural definites are
compatible with a context in which no individual actually satisfies the predicate.

(35) a. A golden coin was given to the sailors who captured a pirate.
~~ Some sailors captured a pirate.
b. A golden coin will be given to the sailors who capture a pirate.
~4 Some sailors will capture a pirate.

Dayal 1997 and Giannakidou and Cheng 2006 observe a similar referential-
attributive distinction in free-relatives introduced by a wh-word—or more broadly,
by wh-items (i.e. a word morphologically related to an interrogative word). In
the referential reading, as in , the free relative denotes a salient individual
satisfying the predicate associated with what. In contrast, in the attributive
reading, the truth of the assertion does not depend on a particular individual.
In English, the distinction is partially reflected in the contrast between what
vs. whatever. E: free relatives headed by whatever typically receive a free-choice

interpretation, as in |(36-b)|

(36) a. I ordered what John ordered for dessert.
~ John ordered something for dessert.
b. John will read whatever Bill assigns.
~% Bill will assign something.

This interpretative ambiguity also appears in French free relatives introduced
by bare wh-words such as qui (‘who’) and ou (‘where’) (Godar [2021, §XIII-
5.3 p.1529).|ﬂ For example, sentence presupposes “ You told me to see
someone” and entails “I saw someone”. Conversely, is compatible with

22. Actually, there are two uses of wh-ever in free relatives (Dayal [1995)). The identity read-
ing is about a unique individual whose identity is unknown or irrelevant In particular, it
presupposes the existence of such an individual. Conversely, the free-choice reading is quanti-
fying over broader situations and is suspendable with respect to the EI Both readings are
labeled as attributive by Dayal |1997]

(i) a. John will read whatever Bill assigns.
~4 Bill will assign something to read.
b.  Everyone who went to whatever movie the Avon is now showing said it was boring.
~ The Avon is now showing a movie.

This opposition shows that the specific vs. generic duality differs a bit from the referential
vs. attributive duality. Identity readings are attributive but specific.
23. The identity reading is not available in French free relatives.
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contexts where no such individual exists, such as “ You want to go with nobody”
and “ You (will) go with nobody”.

(37) a. Jai vu |qui tu m’ as  dit].
I have seen [who you to_me have said].
‘I saw the person you told me (to see).’ (definite use, French)
b. Pars avec |qui tu veux]| !
Go with [who you want] !
‘Go with whoever you want (to go)!’ (free choice use, French)

As with wh-questions in Mongolian and Ngamo, wh-free relatives in several
languages exhibit a semantic duality. One reading presupposes the global exis-
tence of an individual, while the other one-typically associated with a free-choice
interpretation—is compatible with contexts in which no such individual is assumed
to exist.

Existential inference variation in indefinite wh-items

In some languages, some interrogative words can also function as indefinites.
These are referred to as quexistentials (a portmanteau of question and existen-
tials) by Hengeveld, Iatridou, and Roelofsen 2023, Cross-linguistically, the exis-
tential component of quexistentials behave either like a regular existential or like
a negative polarity item (NPI), depending on the language and context.

Dutch wat and German was can be construed either as ‘what’ or as
‘something’, depending on their syntactic position and whether they are focused.
When they are interpreted as ‘something’, they carry an existential inference.lﬂ

(38) a. Miranda heeft wat gegeten.
Miranda has what eaten.
‘Miranda has eaten somethmg.’ (Dutch, Hengeveld, Iatridou, and Roelofsen)

Some quexistentials are restricted to environments that are compatible with

the absence of an individual satisfying their descriptive content. Examples include
opjosdhipote in Greek, derived from the wh-word pjos ‘who’ (Giannakidou
and Cheng [2006), and nd{c1][(39-b)|in Chinese, also meaning ‘which’ (Lin [1998)).

(39) a. An kimithis me opjondhipote tha se skotoso.
if sleep.2sg with FCI-person you kill.1sg
‘If you sleep with anybody, I'll kill you.’ (Greek, Giannakidou and Cheng)

24. Under a modal, like in |(i)} the Dutch pronoun wat can also have a non-specific reading,
resembling the identity reading of English free-relative wh-ever.

(i)  Johnny wil wat eten.
Johnny want what eat.
‘Johnny wants to eat something, it could be anything.’
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b. Ta bu xidng méai na-bén  shu.
he not want buy which-CL book
‘He doesn’t want to buy any book (in particular).’
(Mandarin, Giannakidou and Cheng)

Like universal or definite wh-items, indefinite wh-items appear to come in (at
least) two varieties: some of them induce an existential inference, while others do
not.

Analysis

Von Heusinger 2002 argues that specificity is a referential property of noun
phrases (NPs). Specific NPs are anchored to another referent in the discourse,
typically the speaker. The denotation of a specific expression is determined by
this anchor, rather than by its semantic environment. Both definite and indefinite
NPs may be either specific or non-specific (i.e., generic) in their interpretation.

A parallel distinction can be observed in the behavior of wh-items. The refer-
ential use of certain wh-items is typically specific, while their free-choice and NPI
uses are typically non-specific. The existence of a specific vs. non-specific con-
trast in non-interrogative wh-expressions provides strong motivation for positing
a similar distinction in interrogative expressions.

2.3.3 Duality of anaphoric properties

The study of the anaphoric propertiesﬁ of wh-words is the primary topic
of Chapter [5] In the following section, I provide a summary that supports my
hypothesis.

Modal subordination

Wh-words always introduce a discourse referent, making them inherently ref-
erential (H. Li 2020). However, the accessibility of that referent depends on
several factors.

In questions where the asker is uncertain whether a true answer exists, modal
subordination become necessary to license subsequent reference to the wh-word.
For example, sentence [(40-b)| or [(40-c)| can felicitously respond to[(40-a)} whereas

(40-d)| cannot.

(40) a. A: Who" knows how to model free choice effects in questions?
b. B: Idon’t know, but if [such a person|, exists, they, would work at
the ILLC.

25. By anaphoric properties, I mean the faculty of NPs to raise discourse referents or be
anaphoric. An NP is called referential (in the sense of anaphora theory) if it can introduce a
discourse referent.
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c. B: I don’t know, but [such a person|, would probably work at the

ILLC.
d. B: #I don’t know, but [such a person|, works at the ILLC.

Co-reference to the wh-word is also possible in follow-up questions |(41)]

(41)  A: Who" went to the party? And what did he, /they, bring as a present?
(van Rooij [1998)

Indicative co-reference and deictic use

Despite this behavior, co-reference with wh-words is possible in subsequent
indicative assertions. In example |(42-a)| we infer that A knows someone was
sitting here, and she is asking for that person’s identity. In|(42-b)| what, refers to
a salient conversation topic that just happened. This use can thus be construed
as a deictic use.

(42) a. A: Who" was sitting here? She, forgot her, bag.
b. A: What, were you talking about? It, made Mark laugh so much.

Eckardt 2007 reports that, in some sign languages, certain wh-words are mor-
phologically related to deictic expressions. For example, in Langue des Signes
Francaise (LSF, France), the sign for ‘when’ involves a pointing gesture that
touches the palm of the non-dominant hand, with the palm facing the dominant
side.@ Similarly, Ruys 2023 proposes to consider wh-words as demonstratives.

Analysis

I take the two anaphoric behaviors of wh-referents as evidence for their dual
semantic nature. Modal subordination is characteristic of modal environments.
However, question does not overtly contain a modal operator. The speci-
fic/generic opposition offers an potential solution to this issue. Question
is a generic question. We could assume that generic questions are inherently
modal.@ This would explain why requires modal subordination to refer
to its wh-word.

By contrast, when the asker has a specific individual in mind-such as a salient
discourse referent—the referent is explicitly established, like in . This allows

26. Pushing the analogy with definite/demonstrative pronouns vs. indefinites further, we
could hypothesize that whog can only be anaphoric to familiar referents while whog can only
raise new drefs. I leave this hypothesis for subsequent research.

27. This non-dominant hand position is used in other signs related to time, e.g. complemen-
tizer {when] or {timetable’.

28. In section I argue that mention-some question are necessarily generic. Fox 2018
claims that mention-some questions are all modal in some way, e.g. thanks to an individual-
level predicate like know how to X. This hypothesis corroborates mine.


https://dico.elix-lsf.fr/dictionnaire/quand/adv.-204723
https://dico.elix-lsf.fr/dictionnaire/lorsque/cnj.-184292
https://dico.elix-lsf.fr/dictionnaire/calendrier/n.m.-139924

2.4. The specific vs. generic ambiguity theory 31

for straightforward anaphoric reference in indicative sentences.

In the examples above, the referent u take the wh-word as its antecedent. This
pattern reinforces the claim that the specific/generic ambiguity in wh-questions
originates from a semantic ambiguity of the wh-word itself.

2.4 The specific vs. generic ambiguity theory

This section outlines my theory of the specific vs. generic ambiguity of wh-
words. Section [2.4.1] introduces characterizations of whog and whog. In section
[2.4.2] T develop a theory of null answers based on the concept of a null individual.
Finally, section explains how the interpretative duality accounts for the
observed weakness and instability of existential inferences (Els).

2.4.1 Epistemic pronouns and identification

Epistemic pronouns

Some determiners, adjectives, and pronouns are sensitive to the speaker’s
epistemic stance—that is, to whether the referent is known or identifiable (Haspel-
math 1997). For instance, the English determiner or adjective certain requires
that the individual it introduces is known in some way. Conversely, Italian adjec-
tive qualunque and the French adjective quelconque are only felicitous when the
speaker has no description of this individual (Jayez and Tovena 2006)).

In certain signals that the boy is identified—either by his name or by
some other salient property-by the speaker or Gianni. Conversely, in the
boy is not identified, either because no distinguishing information is available or
because such information is deemed irrelevant.

(43) a. Gianni walked into the classroom and addressed a certain boy.
b. Gianni é entrato in classe e si € rivolto ad un ragazzo qualunque.
‘Gianni walked into the classroom and addressed a (random) boy’

Von Heusinger 2002 argues that certain prominently marks a specific reading
of an indefinite. On the contrary, qualunque marks a non-specific one.

Building on this distinction, I propose that wh-words function as epistemic
pronouns (or determiners). The determiner which+sg is always speciﬁc.@ How-
ever, who, what and which+pl["| are ambiguous: they can yield either a specific

29. Except in rhetorical questions, cf. section

30. The EI of which+pl has the same properties as the EI of simplex wh-words. It is vari-
able and can be suspended This is probably due to plural being semantically unmarked
(Sauerland, Anderssen, and Yatsushiro [2008)).

(i)  Which students cheated? Maybe no student cheated.
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interpretation, akin to certain, or a non-specific interpretation, akin to qualunque.

Specific whog

The specific whog is characterized by two main properties: transparency and
referential anchoring.

According to von Heusinger 2002, “[t|he interpretation of a specific NP does
not depend on the interpretation of the matrix predicate or semantic operators
such as modal verbs”. In other words, a specific NP is transparent. Likewise,
the (plural) individual referred to by whog is not dependent on the interpretation
of the predicates that scope over its trace. This transparency account for the
different behaviors of whogs and whog with respect to weak islands (cf. section
2.5.3).

Referential anchoring is the property whereby the value assigned to a discourse
referent u, introduced by a specific NP, is functionally dependent on another
discourse referent v. Typically, v may be the speaker, implying that she knows
the value d of uﬂ However, v may also be another discourse referent introduced
in the same sentence as u, such as Gianni in [(43-a)|

Under this definition, referential anchoring seems problematic for interrogative
words, since the asker does not know the identity of u. However, the asker may
still identify « in some way while inquiring about « in another way (Aloni 2001).
For example, question identifies u as the woman who was sitting here but
asks about her name. Individual concepts offer a more suitable tool to grasp this
subtlety.

(44)  Who" was sitting here? (She, forgot her bag.)

An individual concept is a function from possible worlds to individuals f :
s — e, e.g. the president of the US, the woman with the weird hat, John’s dog,
etc. In every world w, f identifies a unique individual f(w), but that individual
may vary from world to world.

A wh-word is specific when there exists a description that can be interpreted
as an individual concept f such that the value of u is determined by the value
of f. Even though the asker does not know the exact identity of u, she might
identify u via f. For example, in , f = the woman who was sitting here.

Referential anchoring for whog can also depend on a discourse referent v in-
troduced within the same sentence. In the value of the specific what" is
determined by each person v, rather than by the speaker. It shows that specific
wh-words are not simply wide-scope pronouns. Questions with a quantifier or
modal operator scoping over the wh-word may be specific.

(45)  What" did everybody" read? (every > what)

31. See section for a formal definition of the specificity condition for whog using Dynamic
Inquisitive Semantics.
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Existential presupposition of whog

Specific whog entails the existence of an individual concept f. This existential
inference (EI) is spontaneously triggered in simplex wh-questions. I argue that
this inference should be analyzed as a presupposition.

Notably, the EI of embedded interrogatives projects exactly like the existential
presupposition of which+sg, as shown in Previous research has argued that
the existential presupposition carried by which+sg question is triggered by which
(Rullmann and Beck [1998; Uegaki [2021)). This similarity between the two cases
suggests that a unified mechanism—presupposition projection—underlies both.

(46) Similarity Observation

a. John doesn’t know { who / which student } cheated at the exam.
~> { Someone / some student } cheated at the exam.

b. John wonders { who / which student } cheated at the exam.
~> John believes that { someone / some student } cheated at the
exam.

c. John doesn’t agree with Mary on { who / which student } cheated at
the exam.
~> { Someone / some student } cheated at the exam.
OR ~~ John believes that { someone / some student } cheated at the
exam.

In particular, the EI projects through the negation of the attitude verbs like
the presupposition of a definite phrase |[(47-a)| and unlike the at-issue existential

inference of an indefinite |(47-b)}

(47) a. John doesn’t agree with Mary that the student cheated.
~+ There was a student.
OR ~~ John believes that there was a student.
b. John doesn’t agree with Mary that a student cheated.
~4 A student cheated.
AND +4 John believes that a student cheated.

This opposition suggests that whog’s inference is a presupposition, and it not
part of its at-issue content. That justifies why so many authors claim that the
El is a presupposition.

Generic whog

The generic reading whog functions similarly to an epistemic free-choice item
(e.g. French quelconque). It is felicitous only when the discourse referent in-
troduced remains unidentified. Questions including generics, future tense, or
habitual aspect favor whog because these environments license free-choice items.
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By calling whog generic, I do not mean that whog refers to kinds. This
terminology is motivated by some examples where whog typically triggers modal
quantification similar to the Gen operator (Chierchia 1995). The term generic
also refers to generic questions like |(48-b), i.e. questions asking for a general
overview or opinion, not delving into a specific detail or situation. Finally, generic
is a feature of anaphora annotation referring indiscriminately to non-specific NPs,
i.e. NPs interpreted under the scope of another operator, e.g. in ARRAU (Poesio
et al. [2024).f7]

The individuals quantified over by whog may be absent from the common
ground and only exist in local contexts. They are hypothetical individuals. As a
result, reference to them requires modal subordination.

Questions with whog support both mention-some and mention-all readings.ﬂ
By contrast, whog supports only mention-all readings, as the speaker seeks to
identify a particular (possibly plural) individual.@ Cross-linguistic evidence cor-
roborates this distinction. In Mongolian, ex situ questions are answered with sen-
tences using ez situ focused constructions, thus being exhaustive answers (Onea

32. A potential common feature to all the questions involving whog presented in this thesis
is Unselective Binding (Lewis [1975). In this theory, indefinites are interpreted as free variables
that some overt or covert operator must bind. Unselective Binding has been developed for
generics, habitual, and future. It has also been advocated for to interpret in situ wh-words
(Cresti [1998)) and model Quantificational Variability Effects (Lahiri [1991). In this setting, I
could argue that whog (but not whog) requires an operator quantifying over situations to bind
its referent. Examples involving quantificational variability, like would then be analyzed as
selecting whog.

(i)  John knows, for the most part, who cheated.
‘John knows the identity of most of the students who cheated.’

33. A possible idea to bring my theory and the exhaustification paradigm (Chierchia 2013|
a. 0.) closer is the following. FCIs contribute domain alternatives that can be pre-exhaustified
to derive the FC inference. Like an FCI, whog contributes domain alternatives. Non-pre-
exhaustified questions are mention-some readings, while pre-exhaustified ones are mention-all
readings.

34. The interaction of whog, focus, and modality would require further investigation. A non-
modalized specific question cannot be mention-some. For example, in the cleft question the
asker refers to a particular person d that she wants to be reminded of. Answering with a strict
sub-individual d’ < d would be considered non-cooperative. Wide-scope modality can make a
which+sg question mention-some (see Chapter [4f). Therefore, a wide-scope modality can make
a specific question mention-some. However, the interaction between focus devices (selecting
whog) and modality is not entirely elucidated. Questions and are specific. Although
is clearly mention-all (with respect to what was uttered before by the responder), it is
unclear to me what the most natural reading of is. If is interpreted as mention-some,
I would analyze it as can scoping over the cleft.

(i) a. A: Who was it that knew Python?
b. A: Where is it that I can find an Italian newspaper? (attr. to Robert van Rooij)
c¢.  A: Where is it again that I can find an Italian newspaper?
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and Guntsetseg 2011)). Similarly, French c’est clefts trigger an exhaustivity infer-
ence (Lambrecht 2001)).

Differences in the domain

Finally, the two readings differ in the size and structure of their quantification
domains.

Schwarzschild 2002] argues that specific readings of indefinites arise when the
domain is a singleton. While this analysis cannot be directly applied to inter-
rogative words, I have shown above that whog can be construed as referring to a
single individual concept in a comparable way.

By contrast, free-choice readings are argued to widen the (saliently given)
domain of indefinites (Kratzer and Shimoyama [2002). For example, in [(48-a)|
what ranges over books that the interlocutor might not yet be aware of. A similar
question with past tense would restrict the domain to books the interlocutor has
already read.

I advocate for modeling null answers as instantiations with the null indi-
vidual x. The whog reading licenses null answers, so its quantification domain
contains . This inclusion is consistent with domain widening.

Moreover, the domain of whog may be less well structured. It might support
fewer semantic operations, such as when quantifying over events rather than
individuals, as in[(48-b)] In some cases, the domain may also depend on external
parameters. For example, in in the possible desserts may vary depending
on which Dutch are being referred to, or their region of origin.

(48) a. What will you read during that meditation retreat?
b.  What did you do during your weekend?
c.  What do Dutch people eat for dessert?

2.4.2 Null answers

Null answers—also referred to as negative answers—are sometimes character-
ized as the Strawson (i.e. narrow-scope) negation of positive answers (Ginzburg
1995a; Ginzburg and Sag|2001; Duzf and Cihalova 2015)). However, other scholars
have proposed an alternative characterization, treating null answers as negative
instantiations of the question itself (Fitzpatrick 2005; Fox 2018; Roelofsen and
Dotlagil 2023a)).

In this section, I examine cases where the two competing hypotheses make
divergent predictions. I argue that the Null Individual hypothesis better fits the
observed patterns in question resolution.
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The null individual

The null individual, symbolized by [x, is defined as the bottom element in
the mereological lattice (Landman [2004)). It corresponds to the empty set of
individuals and has cardinality zero: #% = 0. Therefore, every predicate holds
on *.E In what follows, I call D the set containing atomic and strictly plural
non-null individuals.

Bylinina and Nouwen 2018 propose using x to model the meaning of the nu-
meral zero.@ Intuitively, x can be interpreted as “at least nobody”. To derive
the intended “nobody” interpretation, exhaustification is required: EXH
negates the non-null domain alternatives. For example, sentence , inter-
preted as is trivially true because student(x) and pass test(x) are true
in every world. However, when EXH is applied, as in , the sentence re-
ceives the interpretation “At least no student passed the test and no other plural
individual did”.

(49) a. @ = Zero students passed the test.
b. [¢] =3x € DU {*}. #x = 0 A student(z) A pass_test(x)
c. [ExXH¢] = [e]A—Ty € DU{x}. (#y > OAstudent(y)Apass_test(y))

Theories of null answers

I define a null answer to a question () as any answer to () that is incompatible
with @’s existential inference (EI). I use Fitzpatrick 2005s sentence
believe,(p) — agree,(Q) to test whether p is an answer to Q (see section [2.2.3)).

The theory I defend here—Null Individual-holds that a null answer to ) is com-
puted by instantiating the wh-referent u with the null individual * and applying
exhaustification EXH,. This operator only targets occurrences of x and conjoins
the proposition ¢ with Yy # x. =p[x/y]. In cases where @) allows multiple in-
stantiations of the wh-word (e.g., in pair-list readings), a null answer includes at
least one instantiation by x. By default, the scope of EXH, aligns with the scope
of the wh-word relative to other operators in the question.m

The competing theory—Negation of Positives-computes a null answer as the
conjunction the negations of all positive instantiations of @, viz.
Naep ~Qlu/d].

While both theories make equivalent predictions for simple questions, their
predictions diverge when an operator scopes over the wh-word. In such cases,
Negation of Positives yields a global negation, whereas Null Individual predicts a
local negation.

35. See also the discussion on the pragmatics of * in section
36. See also discussions in Buccola and Spector [2016| § 8.3.
37. See section for a formal model using Dynamic Inquisitive Semantic.
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Evidence from pair-list readings

Universally quantified wh-questions, like give rise to a pair-list read-
ing: a pair enumeration is expected (Chierchia [1993; Ciardelli, Roelofsen, and
Theiler 2017)), e.g. (suppose here that the students are Anne, Bob and
Charlie). The existential inference conveys the existence of a witness for
every student.

(50) a. What did every student read? (every > what)
b. Anne read Ulysses, Bob read Moby Dick, and Charlie read Madame
Bovary.

c. EIL: Fvery student read something.
. Anne read Ulysses, Bob read Moby Dick, and Charlie read nothing.
e. Both Bill and Mary believe that Anne read Ulysses, Bob read Moby
Dick, and Charlie read nothing, and so they agree on what every
student read.

Any response like in which at least one student did not read anything—is
incompatible with the existential inference (EI) of In addition, con-
stitutes a resolving proposition for , as evidenced by the non-contradictory
nature of . According to the definition introduced earlier, therefore
qualifies as a null answer to More generally, any enumeration where at
least one student fails to read anything is considered a null answer.@

Here, I adopt the standard assumption that pair-list questions quantify over
functions from individuals to individuals (Engdahl 1980; Chierchia 1993; Roelof-
sen and Dotlacil 2023b)).

The Negation of Positives theory predicts that has exactly one null
answer—namely , which is the negation of : “Some student read noth-
ing”. However, this prediction is wrong because does not even constitute a
valid answer to . As demonstrated by !51— j, such a response is infelicitous.

(51) a. /\f:studentHD _‘<v,fl'f Student(x) - read(x, f(x)))
b. #Both Bill and Mary believe that some student read nothing and so
they agree on what every student read.

On the contrary, Null Individual predicts that there are as many null answers as
functions f : student — DU{x} such that f(d) = « for at least one d € student.
Each null answer is of the form |(52-a)l An example with f(a) = U, f(b) = MD

and f(c) = % is given in |(52-b)|

(52) a. py=Vze D.student(r) — EXH, read(z, f(x))
b. read(a,U) Aread(b,MD) A (read(c,*) AVd € D. —read(c,d))

38. This contradicts Agliero Bautista [2001, who claims that pair-list reading is only possible
with presuppositional wh-words.
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Thus, Null Individual better fits the behavior of pair-list questions.@

Evidence from modalized questions

Questions containing an epistemic possibility verb can be interpreted with
the modal operator scoping over the wh-word (Hirsch and Schwarz [2019; Richard
2024b)). For example, as a short answer to is construed as the free-
choice conjunction “Brad might have killed Doug, and Crystale might have killed
Doug”.

(53) Who might have killed Doug? (might > who)
Brad or Crystale.
It might be that somebody killed Doug.

It must be that somebody killed Doug.

SR

It is unclear what the EI of is. Hirsch and Schwarz 2019 predict the
existential presupposition projection from under the possibility modal|(53-c). In
contrast, Richard 2024b| predicts the stronger version |(53-d)|

Regardless, we observe that any response that includes a null individual is

a resolving proposition of |(53-a)l For example, being non-contradictory

shows that [(54-a)| resolves |(53-a)l The stronger version, |[(54-c)| assumed to be
strongly exhaustive, also resolves question |(53-a)|

(54) a. It might be that nobody killed Doug. (might > nobody)
b.  Both Criquette and Ashley believe that it might be that nobody killed
Doug, and so they agree on who might have killed him.
c. Nobody might have killed Doug. (nobody > might)
d. Both Criquette and Ashley believe that nobody might have killed
Doug, and so they agree on who might have killed him.

Negation of Positives predicts that |(53-a)'s null answer is the conjunction of the
negations of “d might have killed Doug”, for d € D. This amounts to the strong

null answer |(54-c)|
In contrast, Null Individual predicts the weak null answer by default

(55-a)l However, Null Individual can also predict the strong null answer |(54-c)| by
letting EXH, scope above the possibility modal ((55-b)]).

39. This result extends to multiple-wh questions. The highest wh-word in LF is presupposi-
tional, but the lowest can instantiate null individuals: |(i)

(i)

Who read what?

Anne read Ulysses, Bob read Moby Dick, and Chalie read Madame Bovary.

EIL: Everybody read something.

Anne read Ulysses, Bob read Moby Dick, and Charlie read nothing.

Both Bill and Mary believe that Anne read Ulysses, Bob read Moby Dick, and
Charlie read nothing, and so they agree on who read what.

a0 o
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(55) a. QEXH,Kill(x, Doug) = O(kill(x, Doug) AVy € D. —kill(y, Doug))
b. EXH, Qkill(x, Doug) = Okill(x, Doug) A (Vy € D. =Qkill(y, Doug))

To summarize, the Null Individual theory can account for both and
(54-c)| whereas the Negation of Positives theory predicts only[(54-c)} The evidence
from quantified and modalized questions therefore supports Null Individual as the
more empirically adequate theory.

2.4.3 Explaining spontaneous triggering

In section [2.2.1] T noted that existential inferences (EIs) arise spontaneously—
that is, by default—in non-biased, out-of-the-blue questions. This section accounts
for that phenomenon, as well as the other properties discussed in section [2.2.2]

Given the ambiguity between whos and whog, discourse participants adopt
strategies to infer which reading is intended. Although the speaker need not
commit to either interpretation at the time of utterance, the responder is inclined
to attribute a particular intention in the asker’s utterance.

When the context clearly indicates that the asker is open to a null answer,
the responder will interpret whog. Fitzpatrick |2005s example illustrates this
well. Similarly, speaker suspension, as in example is possible only under
the generic reading.

In ambiguous contexts, I argue that responders rely on a communicative prin-
ciple, namely Maximize Presupposition (Heim (1991} Schlenker 2012).@ I assume
that whog and whog share the same at-issue content: both introduce (or bind)
a discourse referent (Dotlac¢il and Roelofsen 2021), quantifying over a domain
including the null individual. However, whog additionally carries an existential
presupposition, eliminating the null individual. These two variants thus form a
scalar relationship, with whog as the weaker item and the whog as the stronger.
Because both readings are homophonous, the responder—following Maximize Pre-
supposition—assumes that, whenever possible, the speaker intended the stronger
form.['T| As a result, whog is interpreted by default, giving rise to the spontaneous
EIL

Nevertheless, the responder can revise this interpretation. If subsequent con-
text warrants it, she may backtrack and reinterpret the question as involving
whog. This flexibility explains how null answers can be given without background
disagreement, even if an EI was initially inferred.

40. I refer to Maldonado 2020}, § 2 for details on the application of Maximize Presupposition
in questions.

41. Baunaz 2016| assumes that the non-presuppositional and the specific who are not ho-
mophonous readings but one single lexical entry produced by different nanosyntactic trees,
whog having an extra specific phrase layer. This analysis is compatible with my proposal.
Although Maximize Presupposition usually assumes that the expressions must have the same
complexity—that is, the same number of syntactic nodes—to compete, here we can assume that
this requirement is blind to sublexical/feature decompositions.
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2.5 Applying the specific vs. generic theory

2.5.1 Weak NPIs in questions

Weak negative polarity items (weak NPIs) appear to disambiguate questions
towards an interpretation that lacks an existential inference (EI), as illustrated

by example |(19-a)|, repeated here as |(56)| Roelofsen 2015 argues that weak NPIs
are licensed in a question if and only if that question has no presupposition.

(56)  What did Robin ever do to help Mary?

In this section, I show that Roelofsen 2018s characterization—along with other
existing models—fails to account for certain data. Specifically, I present unex-
pected occurrences of weak NPIs under be surprised, which challenge previous
assumptions and call for a more refined theoretical account. I argue that incor-
porating the specific vs. generic duality, along with its association with focus,
provides the necessary framework to explain these cases.

Weak NPIs in weakly exhaustive readings

Guerzoni and Sharvit [2007 observe that a strongly exhaustive (SE) interpre-
tation is sufficient to license weak NPIs in both matrix and embedded questions,

as illustrated in |(57)}

(57)  Andy wonders who has ever been to Paris.

The predicate be surprised is known to reject weak NPIs in interrogative
complements, as seen in . Guerzoni and Sharvit 2007|argue that be surprised
only accepts weak exhaustive (WE) complements, and therefore conclude that
WE blocks weak NPIs. However, experimental results by Cremers and Chemla
2017 show that be surprised is compatible with both WE and SE interpretations.
Yet, sentence remains unacceptable under either reading (as illustrated by

context for SE and |(58-d)| for WE). This suggests that the unacceptability
of [(58-b)| must be explained by something other than the WE/SE distinction.

(58) a. SITUATION: John, Bob and Marc went to Angela’s birthday. John
brought her two gifts, Bob brought her one gift, and Marc didn’t bring
anything.

. *It surprised Angela, who brought her any gifts.
c. SE (only): Angela was expecting everybody to bring her a gift.
d. WE (and SE): Angela was expecting only John to bring her a gift.

I propose that weak NPIs can be licensed under be surprised in certain config-
urations. When the wh-word’s trace is embedded and a different sentence element
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(not the wh-word) takes focus, NPIs such as any and ever are acceptable within
the scope of that trace.@

(59) a. SITUATION: Fach student said which movies they thought merited
their success. Mary is an outstanding student and knows a lot about
mouvies. However, this time, she mentioned very bad or controver-
sial mowvies. Therefore, the teacher John s surprised that Mary, in
particular, mentioned these mouvies.

b. It surprises John, [which movies|; Maryp thinks [¢;| have any merit|.

(60) a. SITUATION: Each student said which books they thought had already
been censored. Mary is an outstanding student and knows a lot about
publication history. However, this time, she mentioned uncontrover-
sial books. Therefore, the teacher John is surprised that Mary, in
particular, mentioned these books.

b. It surprised John, [which books|; Maryr thought [¢; had ever been
censored].

This novel data reveals that scope and focus configurations need more atten-
tion to account for weak NPIs in interrogatives.ﬁ Before presenting my proposal,
I will first discuss an alternative theory that helps clarify the relevant scope effects.

Scope effects in NPI licensing

Han and Siegel |1996/ observe that weak NPIs in questions are subject to scope
effects. When the NPI scopes under the trace of the wh-word, the question can

be information-seeking or rhetorical (61-b)l However, when it scopes over
the trace, only the rhetorical reading is available (61-d)}

(61) a. Who said anything at the semantics seminar?
b.  Who; did Jeff introduce ¢; to anyone at the party?
c. What; did anybody say ¢; at the semantics seminar?

d.  Who(m); did Jeff introduce anyone to t; at the party?

In addition to the scope requirement, weak NPIs are not licensed in islands,
e.g. in a relative clause @

42. Thanks to Gidon Kaminer for help on these sentences.
43. The NPI environment in these examples is not downward-entailing. For example, in

situation |(59-a)| augmented with (i-b)| is true but is false.

(i) a.  SITUATION: Marie said that movies a and b won an Oscar and ¢ and d won a César.
Movies a and b indeed won an Oscar. However, ¢ and d are very bad and won no

prize.
b. It surprises John, [which movies|; Maryp thinks [¢; have won a prize].
c. It surprises John, [which movies|; Maryp thinks [¢t; have won an Oscar].

44. This scope effect invalidates Roelofsen 2018’s model. Some non-presuppositional ques-
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(62)  *Who read the book which has any missing pages?

According to Han and Siegel [1996], a question licenses an NPI whenever some
answer licenses it.

(63) a. {Mary said something, Lucas said something,..., Nobody said anything}
b.  {Someone said that it was sunny, Someone said that the first talk was
good,..., Someone said nothing}

For example, the alternatives of [(61-a), represented in |(63-a)l contain the

null answer “Nobody said anything”, so is felicitous with anything. Con-
versely, the alternatives of represented in do not contain the propo-
sition “ *Anybody said nothing”, so disallows anybody under an information-
seeking reading.

Contrary to non-reductive approaches (van Rooij 2003} Schwarz 2017ab;
Roelofsen [2018; Jeong and Roelofsen 2023), Han and Siegel (1996) correctly pre-
dict that the felicity of weak NPIs is highly sensitive to their position in the
sentence. According to Fitzpatrick 2005, it also explains the divergence in EI
strength between different wh-words.

A final argument in favor of their model concerns mention-some readings.
Weak NPIs are licensed in mention-some readings, with a modal verb or
without . Mention-some readings are typically open to null answers (Dayal
2016}, § 3.3.3.).[F]

(64) a. Which university might host any semantics conference?
b.  Who has any programming skills?

Like Han and Siegel 1996, I recognize that the wh-trace plays a crucial role in
weak NPI licensing. However, the licensing process cannot be explained using null
answers under be surprised. Emotive factives have an existential presupposition
(Roelofsen, Herbstritt, and Aloni 2019) and thus block null answers, e.g. is
degraded.

(65)  #It surprises John which books, if any, Mary thinks have any merit.

Therefore, an alternative explanation is required.

tions do not license weak NPIs. For example, can be answered by Nobody and has no
presupposition, but replacing the indefinite NP by a weak NPIs is ungrammatical |(i-b)|

(i) a.  Who read exactly one book that has a missing page / missing pages?
b.  *Who read exactly one book that has any missing pages?

45. Mayr [2013|rejects that NPIs are licensed in mention-some readings based on However,
making a teleological conversational goal explicit improves their acceptability (Dayal [2016)).

(i)  *Where can I buy any newspaper?



2.5. Applying the specific vs. generic theory 43

Unifying theories

Taking stock, we must identify a licenser associated with the wh-trace—typically
the locus of null answer licensing. Generic whog emerges as a promising candi-
date.

Within the specific vs. generic distinction, Roelofsen’s model could be rein-
terpreted as stating that only generic questions license weak NPIs. Contextual

influence supports this claim: question [(66-a)] is infelicitous in situation [(66-b)]

where John has somebody in mind, but become acceptable as a generic question,

e.g. in situation |(66-c)|

(66) a. JOHN: Who ate any cookies?
. #SITUATION: John baked 20 cookies. Now, one cookie is missing.
c. SITUATION: John baked a large number of cookies. He wants to bake
more cookies, but only for those who haven’t had any cookies.

Section suggests that whog allows both mention-some and mention-all
readings, whereas whog yields only a “definite” reading. The hypothesis developed
below can thus be seen as integrating Han and Siegel |1996, Roelofsen 2018 and my
theory in a unified framework, while also accounting for the empirical observations
made by Guerzoni and Sharvit 2007,

Addressing the be surprised + weak NPI problem

Section introduced the idea that the existential inference (EI) is corre-
lated with focus on the wh-word. It was proposed that whogs can be focused while
whog cannot. Emotive factives like be surprised are focus-sensitive. By default,
focus falls on the embedded wh-word. When the wh-word is focused, only whog
is available. In contrast, when focus targets another constituent, the wh-word
can receive a generic interpretation (whog).

I propose the following hypothesis: the trace tg left by whog licenses weak
NPIs within its scope. Combined with the focus-sensitivity observation, this
predicts that weak NPIs are licensed under be surprised only when (i.) they
scope below the wh-trace, and (ii.) the wh-word itself is not focused. This
prediction explains why NPIs are permitted in sentences |(59-b)[ and |(60-b), but
not otherwise under be surprised.

Further support for the idea that t; licenses NPIs comes from intervention

effects. In declaratives, the focus-sensitive element even, when positioned between
negation and a weak NPI, blocks licensing (Chierchia [2013)). The same

effect appears in questions |(67-c)|

(67) a. A: Mary and Bill read something interesting.
b. A: *But, I don’t think that even Johng read anything interesting.
c. A: *Who thinks even Johny read anything interesting?
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However, when the wh-trace scopes below even, the NPI is rescued, as shown

in .

(68) a. A: Mary said that Alice, Bob and Charlie read something interesting.
Miriam said that Anne, Bob and Charlie read something interesting.
b. A: Who; did even Johnp say [[tg]; had read anything interesting|?

More generally, any focused element between the trace and the NPI is an
intervener . This phenomenon explains why Maryr must scope over the wh-

trace in [(59-b)| and [(60-D)|

(69)  *It surprises John, who thinks Maryr invited anyone.

To summarize, the specific/generic duality offers a coherent and elegant@ SO-
lution to the puzzle of weak NPIs in question. Moreover, the interaction between
be surprised, weak NPIs, and focus supports the proposed link between focus
structure and the whog/whog distinction.

2.5.2 Question types and the reading likelihood gradient

So far, I have focused on information-seeking questions. In this section, I
examine other types of questions and argue that they, too, conform to the specific
vs. generic duality. Due to their lack of ambiguity, these question types offer
additional evidence in support of the theory.

Non-information-seeking question types

Rhetorical questions are typically biased towards the null answer|(70-a)l More-
over, Schwarz [2017b] and Jeong and Roelofsen 2023] observed that which+sg
questions—which usually block NPIs—can exceptionally license them in rhetori-

cal questions m@

46. In particular, it does not require the complex machinery proposed by Nicolae [2015|
47. Note that this phenomenon cannot be attributed to a hypothetical presupposition weak-
ening triggered by rhetorical questions. Scope presuppositions project from rhetorical questions

as usual, e.g.

(i)  Which sane human being would ever vote for the captain?
presup
——

There is a captain.

48. Some informants of Schwarz 2017b| rate |(i)| as acceptable (see also Krifka 1995, p. 251).
He hypothesizes that they accept it if and only if they take as compatible with a potential
situation where no student ever went to China. Perhaps these informants re-interpret which
student as which students to make sense of the NPI. However, it is also possible that they let
which+sg be construed as generic.

(i)  Which student has ever been to China?
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(70) a. And who cared for me when I was working so hard?
b.  Which sane human being would ever vote for Prof. Jones?

By contrast, exam questionsﬂthat is, questions where the asker already know
the answer and tests the responder’s knowledge—disallow null answers. Consider
dialogue : if PROF. A poses a question she knows has no positive answer, the
question will be perceived by STUDENT B as non-cooperative.

(71) PROF. A: When did the Belgian monarchy end?
STUDENT B: I don’t know.
PROF. A: Never. Belgium is still a monarchy.

STUDENT B: Wait a minute, that was a trick question!

aoop

Similarly, echo questions refer to a contextually salient content whose
existence is therefore presupposed. In English, they are formed by stressing the
wh-word, which can appear in either canonical or in situ position. Following
Erteschik-Shir [1986, I treat echo questions as involving explicit focus on the wh-
word.

(72) 1 didn’t hear well. You bought WHAT?

Exam questions are mention-all by default. For instance, if it is known that
two people independently invented dynamics semantics, is interpreted as
requesting the identities of both individuals. To allow non-exhaustive answers,
exams often include an explicit qualifier, such as . Echo questions are also
mention-all.

(73) a.  Who invented dynamic semantics?
b. Give at least one name.

Specific vs. generic likelihood gradient

These three question types align well the specific vs. generic ambiguity theory.
Rhetorical questions are necessarily generic. Even singular which is interpreted
generically in rhetorical questions, thereby licensing weak NPIs in the scope of its
trace (cf. section . In contrast, exam and echo questions are specific (Starke
2001)), with echo questions being linked to focus.m In both cases, the asker has
a individual in mind, which makes any null answer appear non-cooperative.

The lack of ambiguity in these question types confirms the existence of purely
specific and purely generic questions, reinforcing the hypothesis that information-
seeking questions are inherently ambiguous between these two poles. More broadly,

49. Exam questions are also called quiz master questions (Higginbotham [1996)).
50. More precisely, echo questions are not specific about an individual but about an expression
the interlocutor said. The existential presupposition of |(72)|is “ There is an expression x such

”

that you said “I bought x™.
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’ Reading ‘ Semantic-pragmatic contexts ‘

whog only exam questions, echo questions

whog more likely | episodic

whog more likely | habitual, generic, future

whog only (emphatic) NPI questions, rhetorical questions

Table 2.1 — Gradient of whog vs. whog likelihood and associated semantic/com-
municational contexts

the likelihood of each reading can be seen as lying on a continuum. Episodic ques-
tions are more often interpreted with whog, while questions containing habitual
aspect, generics, or future tense tend to favor whog.This gradient is summarized

in Table .11

Social pressure to answer

Section [2.2.6] proposes a test to determine whether a question is specific: at-
tempt to rephrased it as a conjunction of an existential statement and a request,
e.g. This rephrasing works with specific questions but fails with generic
ones, such as , because generic questions do not presuppose the existence
of a particular individual.

Additionally, rephrasing with a strong request, like the second sentence
of , feels unnatural. Question is more akin to a suggestion or invita-
tion, where the responder is not obliged to answer. A more accurate rephrasing
would be |(75-c)l which better captures the open-ended nature of the question.
For example, in the case of , the responder can politely decline to answer if
she does not want to talk about it. This refusal has few social consequences. In
comparison, failing to answer may have wider social consequences—for in-
stance, the asker might hold it against the responder, supposing the asker believes
that the responder knows the answer.

(74) a. Who was sitting here? (She forgot her bag.)
b. Someone was sitting here. I would like to know her name.
c. #If someone was sitting here, I propose you share her name with me.

(75) a.  What did you do during your weekend?
b.  #You did things during your weekend. I would like to know those
things.
c. If you did things during your weekend, I propose you share them with
me.

These examples suggest that specific whog is associated with a higher degree
of social pressure to answer than whog.
Other question types support this hypothesis. Exam questions, by definition,
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require an answer. Echo questions also place strong pressure on the hearer to
provide information. Conversely, rhetorical questions are not expected to be
answered. Pl Between these extremes, the level of social pressure varies.[?

This communicative gradient highlights another dimension in which the speci-
fic/generic distinction clarifies the dialogical effects of questions.

2.5.3 Explaining weak islands

In light of my theory, I address the puzzle about weak islands with who and
what presented in section [2.2.5]

Specificity and long distance

Rizzi 1990 and Cinque |1990| argue that being D-linked (Pesetsky |1987), i.e.
“refer|ring| to specific members of a pre-established set”, is a condition to escape
weak islands. In their account, referential wh-phrases can be long-distance linked
to their traces, whereas non-referential wh-phrases are prone to several interven-
tion effects. More generally, Kratzer 1998 and Baunaz 2016| argue that specific
readings tend to violate scope islands more easily.

Along these lines, I argue that specificity is a redeeming factor for weak islands
with simplex wh-words. Questions like are weird because the generics
Dutch people favors whog and whog is sensitive to weak islands, contrary to
whog. However, a cleft , interpretation as an exam question or an
echo question salvage this utterance because these constructions force a
specific reading.

51. The observations about rhetorical questions probably extend to reflective questions. Gi-
annakidou and Mari [2019] and Mari and Giannakidou [2021] remark that some epistemically
existentially modalized questions are open to not being answered, called reflective questions.
For example, question is typically uttered by someone who wonders why the door is opened
and is open to non-stereotypical individuals. For example, the asker might entertain that the
door might have opened because of the wind. Reflective questions also license NPIs
Therefore, they should probably be construed with whog.

(i) a. Qui a bienpu ouvrir la porte ?
who has well can open the door 7
‘Who may have opened the door? (I really wonder.)’ (French)
b. Qui a bien pu faire quoi que ce soit d’ aussi stupide 7

who has well can.PPRT do something.NPI of so  stupid 7
‘Who could have done anything so stupid?’

In reflective questions, the asker does not pressure other participants to provide information
but instead aims to raise inquisitiveness. Contrary to rhetorical questions, the asker of reflective
questions does not know the answer(s).

52. The gradient in Table is not correlated with authority. In exam and rhetorical ques-
tions, the asker has authority and knows the answer(s). Conversely, in echo questions, the
responder has the authority. In reflective questions, no one is expected to have authority (Gi-
annakidou and Mari |[2019).
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(76) a. 7?What do Dutch people wonder whether to eat for breakfast?

(generic)

b.  What is it that Dutch people wonder whether to eat for breakfast?
(cleft)
c. According to a Dutch study conducted in 2025, what do Dutch people
wonder whether to eat for breakfast? (exam question)

d. Sorry, WHAT do Dutch people wonder whether to eat for breakfast?

(echo question)

The ability of whog to escape weak islands boils down to transparency: its

trace is construed independently from its surrounded semantic context (von Heusinger
2002).@ This characterization should not be confused with wide-scope taking.
As mentioned in section [2.4.1] whog does not necessarily take wide scope with
respect to operators in the question nucleus. For example, a pair-list specific
reading of with the generics scoping over who, is possible because it ac-
cepts pair-list answers like . In this case, the individuals dairy products and
gluten are specific with respect to the respective halves of Dutch people.

(77)  Half of them wonder whether to eat dairy products for breakfast, and the
other half wonder whether to eat gluten.

Non-specific wh-words are poorer extractees because their interpretation de-
pends on the semantic environment around their trace. This property is most
visible in rhetorical questions, which are sensitive to more intervention effects
than just weak islands (Han and Siegel |1996)). For example, weak NPI anyone
scoping over t; forces a rhetorical reading and thus fails extraction in .

(78) a. Who does John thinks [Mary has kissed ¢;]?
b.  *Who; does John think [anyone has ever kissed ¢;|7 (Han and Siegel [1996)

Domain effect

Szabolcsi and Zwarts 1993 advocate that bad weak island extractees have
a domain lacking common semantic operations provided by the structures pro-
ducing weak islands (e.g. set complementation for negation). Typically, non-
individuated domains (i.e. with overlapping elements) are poorer wide-scope
takers than domains of distinct individuals.

Section 2.4.T] claims that wide and not well-behaved domains are characteris-
tics of whog. Therefore, Szabolcsi and Zwarts |1993's analysis supports that whog
is sensitive to weak islands and not whog.[]

53. Both echo questions and exam questions license in situ wh-words in English (Cole 1987)).
This exceptional syntactic behavior is probably due to their specificity.

54. Following Pesetsky [1987, we could take the hell as a non-specific marker. Indeed, it
opens the question to non-stereotypical individuals. However, it is acceptable when the asker
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2.6 An alternative analysis

In this section, I explore the alternative hypothesis where the specific vs.
generic opposition is not a semantic ambiguity but is due to pragmatics.

2.6.1 Null individuals are marked

Landman 2011 argues that the null individual x is needed in the domain of
plural predicates, e.g. dogs. Determiners with a downward-entailing restrictor
often trigger an existential inference . However, this inference is not a pre-
supposition. These determiners can be used stricto sensu with an empty domain

(80-a)| e.g. in mathematics [(80-b)l This is not possible with the+sg and
definite numerals |(80-d)|

(79)  Every dog is barking.
~ There are dogs.

(80) a. The students that studied for the test got a good grade, but nobody
did. (Landman [2011)
. Every negative prime number is even.
c. #The student that studied for the test got a good grade, but nobody
did. (Landman [2011))
d. #The two negative prime numbers are even.

Landman 2011] argues that the existential inference of NPs with a downward-
entailing restrictor is a conversational implicature. He attributes this inference
to Grice’s Maxims of Quality and Quantity. A downward-entailing predicate P is
true on the empty individual *. Nonetheless, as P(*) is a triviality, the speaker
should avoid uttering it.["”]

Extending Landman 2011]s analysis to simplex wh-words amounts to assuming

has evidence over an individual but wonders about its identity (cf. identity readings of
wh-ever in fn. 22)).

(i) a.  ?7?Who the hell are you wondering whether to invite? (Pesetsky [1987)
b.  SITUATION: B has been madly searching through the dictionary for twenty minutes.
A TO B: What the hell do you still not know how to spell? (Szabolcsi and Zwarts

1993)

Therefore, although the hell may favor a generic reading, it does not impede a specific one.
Like -ever for English in wh-free relatives and reflective questions (see fn. , domain widening
and attributivity appear to favor but not select whog.

55. Aloni|2022|suggests that human beings tend to reject sentences that are satisfied by virtue
of the empty set: the neglect-zero effect. We could assume that such a constraint also applies
to the individual domain: a neglect-zero-individual effect. In other words, human beings tend
to reject sentences that are satisfied by virtue of the null individual because it has a higher
cognitive cost. Thus, cognition could be another reason why * is marked.
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that the domain of wh-words includes * by default—corresponding to the deno-
tation of whog. Due to a communicative principle, an existential conversational
implicature would be triggered in simplex wh-questions, but it could be waived.
This would explain the EI spontaneous triggering, responder cancellation without
background disagreement, and speaker suspension.

However, modeling the EI as a conversational implicature is not sufficient. The
EI can be strong, can project, and null answers can be non-cooperative in some
contexts (e.g. section , exam and echo questions). Therefore, an analysis
of the EI of simplex wh-questions a la Landman 2011| cannot account for the
observed data alone.

2.6.2 Pragmatic referential anchoring

Dekker 1998 argues that referential anchoring (cf. section|2.4.1)) is a pragmatic
phenomenon. By default, NPs receive an attributive reading. However, their
domain can be narrowed to a singleton by anchoring the (plural) individual the
speaker has in mind.

Building on this idea, the default denotation of simplex wh-words can, in cer-
tain contexts, be referentially anchored—yielding a perceived interpretation similar
to whog, with an existential presupposition.

This pragmatic ambiguity theory thus predicts that the existential inference
(EI) may arise in two distinct ways: either as a conversational implicature via
rejection of the null individual , or as a presupposition triggered by referential
anchoring.

2.6.3 Drawbacks of the pragmatic approach

Although a pragmatic analysis seems more parsimonious, it faces several issues
confronted with the data presented in this chapter.

First, the pragmatic approach fails to connect interrogative wh-words with
their non-interrogative counterparts. As discussed in section [2.3.2] the NPI and
free choice readings of certain non-interrogative wh-items appear related to the
epistemic pronoun nature of whog. Referential anchoring does not offer an ad-
equate explanation for this connection. Nor does it account for why generics,
habitual aspect, and future tense disfavor referential anchoring.

The most significant problem concerns NPIs. The data in section [2.5.1] are
best explained by the hypothesis that weak NPIs within questions are licensed
in the scope of whog’s trace—only in those cases. This theory is supported by
previous works emphasizing the role of scope and the correlation between null
answers and weak NPI licensing. For a pragmatic approach to replicate these
predictions, it would need to posit that NPI licensing by the wh-trace is the
default, but that referential anchoring somehow removes this property. However,
this is implausible, since specific NPs neither block nor interfere with NPIs.
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In summary, treating the specific vs. non-specific opposition as a matter
of pragmatic ambiguity offers an alternative explanation for the EI of simplex
wh-questions. Yet, this approach fail to account for the full range of empirical
observations. The semantic ambiguity hypothesis, by contrast, provides a more
explanatory and robust framework.

2.7 Comparison with other approaches

Now that my theory is laid out, I turn to potential counterarguments. I first
explore hypotheses of EI variation located in the grammar (section or based
on pragmatic principles without any ambiguity (section . I show that they
cannot account for the data on their own, for an asymmetry is required somewhere
in the model.

Then, I turn to other potential asymmetries. In section I discuss the
potential contribution of a semantic operator. I confront the idea that the exis-
tential inference (EI) is due to bias in[2.7.4] Finally, I point out the similarities
and differences with Elliott, Nicolae, and Sauerland 2022's type-flexible who in
section

2.7.1 Grammatical derivation

Soft presupposition

Abusch 2010] proposes that a general grammatical principle derives the EI.
Constructions invoking alternatives generate a soft presupposition computed from
the disjunction of their alternatives. As Abusch 2010 only considers positive
instantiations, disjoining them produces the EI, as illustrated in .

(81) a. Who cheated?
b. A= {Anne Cheated, Bob cheated,... }
c. VA=“Someone cheated.”

I proved in section that null answers are full-fledged answers (and alter-
natives) of questions, both with respect to felicity and resolution conditions. If
nothing else is posited, then there is a priori no reason to reject null answers or
to rank them differently from positive answers. This constitutes the Symmetry

Problem [(82)]

(82) Symmetry Problem

All positive and null answers are, theoretically, equally available and equally
likely.

If null answers are part of the alternative set representing a question, e.g.
[(83-a)] then taking the disjunction of this set does not entail the EI. Thus, Abusch
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2010’s derivation fails.

(83) a. A= {Anne Cheated, Bob cheated,..., Nobody cheated}
b. VA=T

Structured questions

Dayal 2016/ and Onea and Zimmermann 2019 mention that the EI can be
accounted for while keeping null answers as native if we assume that questions
are structured. More precisely, they posit that a simplex wh-question like “ Who

cheated?” contains a conditional like |(84-a)l Null answer |(84-b)| negates the

condition.

(84) a. A: Who, if anyone, cheated?
b. B: Nobody.

This proposal cannot explain the variation in EI strength. It fails to model
that some simplex wh-questions have a clear-cut existential presupposition. More-
over, it incorrectly predicts that a null answer does not constitute a resolution
condition for a question: Fitzpatrick 2005's example is odd under this structured

interpretation |(85)|

(85)  #John and Mary both believe that nobody cheated and so they agree on
who, if anyone, cheated.

As a consequence, I reject the structured question hypothesis.@

Exhaustification

The anti-singular inference (ASI) of which+pl question (e.g. |(86-a))) is another
question inference that is not a presupposition. Like the EI, it can be suspended

(86-5)

(86) a. A: Which students cheated?
~ Several students cheated.
b. A: Maybe only one student cheated.

Elliott, Nicolae, and Sauerland 2022 claim that the plural marking of the wh-
complement has singular marking as an alternative (here alternative in the sense
of scalar implicature theory). They derive the ASI by using Maximize Presupposi-

tion, encoded in the exhaustification operator EXH (Chierchia, Fox, and Spector
2012).

56. The rephrasing suggested in section involving a similar conditional, is a test to
distinguish specific from generic questions. I do not maintain that it is semantically equivalent
to the respective question.
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Such derivation crucially builds on the singular vs. plural opposition. In
order to proceed similarly with the EI, an inherent asymmetry in simplex wh-
words must be posited.E] Operator EXH cannot provide such an asymmetry on
its own, but my theory does.

2.7.2 Pragmatic derivation without an asymmetry

Maximal informativity principle

Dayal 1996/ introduces a pragmatic derivation of the EI using the Maximal
Informativity Principle [(87)l Like Abusch 2010, Dayal |1996 assumes that the
answer set does not contain null answers. Again, this is an incorrect assumption.

(87) Maximal Informativity Principle
A question () presupposes the existence of a unique, maximally-informative
true answer to Q).

Assuming null answers belong to the answer set, principle|(87)|fails to predict
EI triggering.

Weak presuppositions

Chierchia and Caponigro 2013 claim that the EI of simplex wh-questions is a
“weak” presupposition that only holds in the speaker’s epistemic state. When ask-
ing a question, the asker proposes to project her epistemic state to the common
ground. Contrary to question’s scope presuppositions, “weak” presuppositions of
questions do not project to the common ground (Gennaro Chierchia, p.c.). This
trigger distinction explains why responders may retort Nobody without back-
ground disagreement.

Contra Chierchia and Caponigro 2013, I argue that speaker suspension is
possible in some contexts (see section , namely in generic questions. This
phenomena contradicts that all simplex wh-questions project a presupposition to
the asker’s epistemic state.

Chierchia and Caponigro [2013| predict that this “weak” presupposition only
projects to the attitude holder’s mental state for embedded interrogatives. This
is not always true. For example, the EI of the embedded interrogative in

(88-a)| can project to the matrix level. Therefore, the EI of is a regular

presupposition.

57. T do not claim that exhaustification-based systems cannot produce null answers. They
can, by two means. First, by allowing null answers in the alternative set (). Second, by allowing
the answer operator to select (a conjunction of) propositions that do not belong to Q. What I
claim is that this strategy cannot predict that some environments disfavor the EI (as opposed
to: prohibit it). On the other hand, a reading ambiguity is suited to explanations based on
preferences as a gradient of interpretation likelihood.
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(88) a. John doesn’t agree with Mary on who cheated at the last exam.
b. Someone cheated at the exam.

Finally, raising a new class of “weak” presuppositions only for simplex wh-
questions may seem ad hoc. My theory is more explanatory as it extends inde-
pendently motivated properties of indefinites to interrogative words.

Suppositions

Onea and Zimmermann 2019 argue for a similar approach where EI is weaker
than a presupposition and originates from the asker’s expectations. They call this
inference a supposition, referring to the EI of focus constructions (Biiring 2004)).

The arguments against soft presuppositions and weak presuppositions for sim-
plex wh-questions also hold against this reasoning. See also section for
comments on a closely related analysis.

2.7.3 Ambiguity due to a semantic operator

In this section, I explore a alternative hypothesis where the asymmetry needed
to explain existential inferences (EIs) arises from a semantic operator. I examine
whether the exhaustivity operator, the question operator, and the atom operator
could predict the observed properties.

As discussed in sections and [2.5.1) Els appear to only be triggered in
exhaustive readings, whereas mention-some readings are necessarily compatible
with null answers. However, some exhaustive readings also allow null answers,
e.g. . This shows that Els cannot be attributed to exhaustivity per se, nor
to any operator encoding question exhaustivity.

(89) a. SITUATION: Laura is surveying Anna’s start-up.
b. LAURA: Who, among the employees, is coming to the office by car?
c. ANNA: Nobody.

Similarly, question operators (e.g. Heim [1994) do not predict variation in
Els. While we could technically posit two question operators—one triggering an
existential presupposition and one not-this move would lack explanatory power
with respect to the broader empirical data presented in this thesis, including the
behavior of non-interrogative wh-items, anaphoric properties of wh-words, and
scope effects of NPIs.

Finally, consider the atom operator contributed by which+sg. This operator
restricts the domain of the referent v introduced by which® to atomic individuals,
thereby excluding the null individual . If the EI were due to an overt atom
operator, we would predict that Els always co-occur with a uniqueness inference.
However, no such correlation is observed. For example, presuppositional question
triggers an inference that several individuals were (distributively) sitting on
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those chairs. Even which+pl can trigger a spontaneous EI alongside an anti-
singular inference |(86-a)l Thus, atom is not the source of Els in questions.

(90)  Who was sitting on those chairs?

In conclusion, the whog/whog ambiguity remains the most plausible hypoth-
esis, assuming the relevant asymmetry arises from a semantic component of the
question content.

2.7.4 The bias hypothesis

My theory assumes that the inherent asymmetry in the meaning of questions is
located at the lexical level.@ In contrast, Onea 2016/ argues that this asymmetry
is a general property of questions, linked to the notion of bias.

Bias refers to the asker’s preference or prior belief favoring one answer over
another. For example, positive polar questions like are typically neutral
or only weakly biased toward the positive answer (AnderBois |2011). Conversely,
English low-negation questions, such as , tend to be biased toward the
negative answer.

(91) a. A: Is John vegetarian?
possibly: ~~ A expects John to be vegetarian.
b. A: Is John not vegetarian?
~ A expects John not to be vegetarian.

AnderBois 2011 models bias using an additional representation tier. Similarly,
Roelofsen and van Gool 2010/ and Roelofsen and Farkas 2015|introduce a highlight
tier to account for the behavior of polarity particle responses to alternative and
polar questions.

Building on this, Onea 2016/ proposes that the existential inference (EI) of sim-
plex wh-questions is derived through default highlighting of positive answers.@
He introduces a pragmatic principle called The soundness Rule ensuring that
the disjunction of positive alternatives is established in the context of utterance.

(92) The soundness Rule
The union of highlighted alternatives of a question ¢ should be known to
be true in a context c. (Onea [2016)

Crucially, violating the Soundness Rule does not result in a presupposition
failure but is instead interpreted as an uncooperative move.@ However, as dis-

58. Though it is not a lexical ambiguity, but a semantic ambiguity.

59. In a similar fashion, Aloni 2003| estimates that positive answers are under discussion (cf.
QUD (Roberts |1996)) a. o.) while the negative answer is not.

60. AnderBois|2011  analyzes the inference triggered by highlight as an implicature. This falls
into the same pitfalls I exhibited in section [2.6.1}
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cussed in section [2.2.6] and elsewhere, null answers can be fully cooperative. This
indicates that Onea’s model is too restrictive.

While linking question asymmetry to bias is conceptually appealing—especially
given bias’s sensitivity to various aspectual features—I am unaware of connections
between bias and environments that license free-choice items. Moreover, as with
other competing theories, Onea’s model does not explain the predisposition of wh-
referents to undergo modal subordination in non-specific questions. Finally, the
use of highlighting offers little insight into the grammaticality contrasts seen in
weak islands. Although Herbstritt 2014 and Roelofsen, Herbstritt, and Aloni[2019
apply the highlight framework to embedded interrogatives—arguing that emotive
factives like be surprised are sensitive to highlight—there is no independent motiva-
tion for using this approach to account for weak island escapability in particular.

2.7.5 The type-flexibility hypothesis

According to Spector 2007, wh-words can sometimes quantify over generalized
quantifiers. Elliott, Nicolae, and Sauerland 2022 posit that simplex wh-words are
type-flexible. They either range over individuals (type e) and trigger an existential
presupposition, or they range over generalized quantifiers (type (et, t)) and trigger
no EI. In this section, I list the similarities and differences between their proposal
and mine.

The variant who, ranges over atomic and non-atomic non-null individuals:
[who,] = AP®. Jz¢. P(z). Therefore, it triggers an existential presupposition
due to the Maximal Informativity Principle (Dayal [1996)). On the contrary,
the variant who s ranges over a set G of generalized quantifiers, including the
constant true and constant false quantifiers (A\p®. T and Ap®. L respectively):
[whoen] = APttt 3Gt ¢ G P(G). As a consequence, Wwho(er sy does not
trigger an existential presupposition. Similarly to my proposal, Elliott, Nicolae,
and Sauerland 2022/ use Maximize Presupposition to select the most salient variant.

Elliott, Nicolae, and Sauerland’s proposal supports the idea of inherent am-
biguity in wh-words I also defend. We could imagine that whos = who, and
whog = whoe ). However, the two theories make different predictions.

Arguments in favor of a higher-order quantification

Let me begin with locations where Elliott, Nicolae, and Sauerland’s proposal
fits in the landscape of my data.

Elliott, Nicolae, and Sauerland 2022| aim to model Spanish simplex wh-words
(Maldonado [2020)). Getting things into a broader variational perspective, as I
endeavored to do, would greatly benefit the type-flexible hypothesis while linking
it to mine. Let me present some bridging directions.

American Sign Language (ASL) has a syntactic construction made of a question-
answer pair. Caponigro and Davidson 2011/ mention that the answer constituent
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of such a pair can either be referential or non-referential. Non-referential uses
include sign NOTHING and sign EVERYWHERE. This supports a connection be-
tween higher-order quantification, the possibility for null answers and anaphoric
referentiality. ']

Fox 2018 provides evidence that mention-some questions involve higher-order
quantification. Mention-some questions easily allow null answers and weak NPIs.
This supports a (et)t type for non-specific wh-words.

latridou and Varlokosta 1996| argue that whatever forms, together with its
restrictor, a phrase of type (et,t) (e.g. |(93-a)), while free-relative what forms a

phrase of type e (e.g. [(93-b))).[]

(93) a. [Whatever Mary bought]?* was expensive.
b. |[What Mary bought|® was Barriers.

As argued in section [2.3.2] this free-choice vs. definite reading boils down to
an attributive vs. referential ambiguity. Exporting the type duality of attributive
vs. referential readings to interrogative wh-words amounts to Elliott, Nicolae, and
Sauerland [2022/s type flexibility.*]

The last connection concerns the similarity regarding weak islands. In sections
2.5.3] I argued that whog can escape weak islands while whog is impeded. Spector
2007 observes similar constraints. The individual reading who, is not restricted by
weak islands, while the higher-order reading who ) cannot be instantiated in a
narrow scope with respect to a weak island. As Spector 2007|says, “The fact that
this “higher-order” reading is sensitive to such grammatical constraints strongly
suggests that it corresponds to a genuinely distinct reading of wh-questions (and
is not simply a pragmatic effect)”.

Differences and limits

Despite the apparent closeness between Elliott, Nicolae, and Sauerland’s sug-
gestion and mine, I would like to highlight a few points that need to be solved to
make their proposal fit the data I raise.

First, as the authors recognize, using constant generalized quantifiers (i.e.
Ap?. T and Ap®. 1) is not a common assumption. A way to alleviate that

61. See also section for similar data in a spoken corpus.

62. However, note that Dayal [1997| challenges this assertion and captures the opposition in
in terms of quantification over identity-alternatives.

63. Fox [2018| remarks that free-relative what can have a higher-order reading. For example,
is true if War & Peace and Brothers Karamazov can each be read in one week, but not
both. Therefore, “ What Sue is required to read” has to be of type (et)t and not e. Consequently,
attributivity reading may not be solely imputed to -ever, contra Dayal 1997

(i) a. SITUATION: Sue has to read either War & Peace or Brothers Karamazov.
b.  [g What Sue is required to read]<et>t can be read in one week. (can > Q)
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non-independently motivated step is to let the empty generalized quantifier (i.e.
Ap?. p ={}) be in the domain of who, what the authors originally proposed
in an earlier version of their paper.@ Admittedly, this goes against Spector
2007]s range restriction to upward-entailing quantifiers. However, this exception
is clearly motivated by null answers, contrary to constant quantifiers.

Second, higher-order quantification overgenerates. If we assume that who
is always available, responses like (94-b)| and |(94-c)| are incorrectly predicted to
be answers to . They are rather partial answers because they do not bring
enough information to fully resolve the question. For example, after , A can
legitimately ask back . Besides, Fitzpatrick’s example is infelicitous with
a disjunction . It could only work with embedded “who might/must have
cheated”. However, assuming that who is only licensed by modals might be
ad hoc.

(94) Who cheated?

Anne or Charlie cheated.

Two students cheated.

A: Ok, but who?

#John and Mary believe that Anne or Charlie cheated, and so they

agree on who cheated.

° e o
@ w >

Another problem concerns anaphoric relations. Non-presuppositional ques-
tions require modal subordination to refer to their wh-words. However, the type-
flexibility theory does not predict that whoe s requires modal subordination. We
would expect that who.s can only be co-indexed with generalized quantifiers.
But section [£.3.1] shows this is not the case.

Finally, the two approaches differ in how they derive the existential presup-
position. My proposal triggers it at the lexical level and aligns with the Pre-
suppositional Answer theory established by Uegaki 2021, On the contrary, their
proposal triggers it at the clause level. Hirsch and Schwarz 2019|show that global
triggering fails to produce correct predictions when a modal operator scopes over
the wh-word.

To sum it up, the type-shift hypothesis is an alternative theory of Els in
simplex wh-questions that can be unified with mine or a promising competitor.
Elliott, Nicolae, and Sauerland’s proposal is less explanatory in view of the data
presented here. Nevertheless, further investigation is required to settle this issue
and overcome the flaws of both theories.



2.8. Conclusion 59

] Property H Specific whog \ Generic whog
Referent Identification (§|2.4.1[) specific non-specific
Presuppositional (§2.2.6]12.4.1)) yes (existential) no
Open to null answers (§2.2.2|,|2.4.1[) no yes
Exhaustivity (§2.4.1) MA MA or MS
Disambiguating constructions narrow focus, weak NPIs,
(gﬁuz.z.m Fr. c’est cleft Fr. il y a cleft
Assoc. epistemic items (§2.4.1|) certain quelconque, qualunque
Example related (§2.3.2) definite Fr. FR qui, | free-choice Fr. FR qui,
non-interrogative wh-items D. indefinite wat Ch. NPI nd-cL
Domain (§2.4.1) narrow wide (contains *)
Anaphoric relation (§2.3.3) indicative modal subordination
Favoring environments (§2.2.4[) episodic habitual, future, generics
Sensitive to interveners no yes (weak islands at
(M,Qﬁﬁ) least)

Can be focused (§2.3.1[12.5.1)) yes no
Trace licensing weak NPIs (§2.5.1[) no yes
Associated question types (§2.5.2D exam, echo q. rhetorical q.
Pressure to answer (§2.5.2) high low

Table 2.2 — Summary list of the properties of the two readings of who.

2.8 Conclusion

The existential inference (EI) of simplex wh-questions (who, what) varies in
both strength and availability—a variation that has not been satisfactorily ex-
plained so far. In this chapter, I proposed a theory that accounts for this phe-
nomenon. Table 2.2l summarizes the core claims.

The EI is generally understood as the disjunction of all positive answers of a
wh-question, with the null (or negative) answer construed as its negation. I argued
that this characterization is inadequate. First, null answers should be treated
as valid answers, both on pragmatic and truth-conditional grounds. Second,
data from quantified and modalized questions support analyzing null answers as
instantiations of the null individual-that is, the empty set of individuals.

Unlike the existential presupposition of which+sg, the EI of who can be sus-
pended or entirely absent. I provided new data suggesting that the EI is weaker
or even excluded from semantic environments that license free-choice items. I
presented evidence that negative polarity items (NPIs) disambiguate a question
towards a reading compatible with null answers. In addition, weak islands show

64. The same remark holds for Alonso-Ovalle and Rouillard [2023, Their domain of generalized
quantifiers G"V(P) does not contain the empty generalized quantifier.
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sensitivity to this same variation, suggesting that a purely pragmatics account is
insufficient.

Through controlled discourse contexts, I demonstrated that simplex wh-questions
allow two distinct readings: specific and generic. The specific reading carries an
existential presupposition; the generic does not. This ambiguity accounts for the
observed instability and variability in the strength of Els.

I further supported this theory by showing that certain languages overtly
distinguish between these readings via focus. I also explored similar distinctions in
non-interrogative wh-items and examined the anaphoric behavior of interrogative
expressions. This cross-linguistic and cross-categorial evidence suggests that the
ambiguity originates with the wh-word itself: there is a specific who (whog) and
a generic who (whog).

The specific whog functions like the epistemic determiner certain: it introduces
a transparent, identifiable referent, triggers an existential presupposition, and can
take part in indicative anaphora. It can be focused, is immune to intervention
effects, and reflects a strong expectation for an answer.

In contrast, whog resembles epistemic free-choice items such as quelconque
(French) or qualunque (Italian): it introduces a hypothetical, non-identified ref-
erent, requires modal subordination, does not trigger an EI, and permits null
answers. This reading cannot be focused, is sensitive to interveners, but cru-
cially, licenses weak NPIs. It also carries less social pressure to respond.

By extending the independently motivated specific/generic distinction in noun
phrases (von Heusinger 2002) to interrogative expressions, this theory offers an
explanatory account of EI variation in simplex wh-questions. Moreover, it opens
the door to new insights into phenomena related to questions and scope effects,
including weak islands and NPI licensing.



Part Two

Dynamic Aspects of Questions






Chapter 3

Dynamic Inquisitive Semantics

The goal of this section is to introduce Dynamic Inquisitive Semantics (DInq).
This formal model constitutes the basis of the model developed in Chapter |4 and
used in Chapters [ and [6] Section briefly summarizes the core notions of
Inquisitive Semantics (Ing). The two other sections present Dlng, its semantic
space (section and the syntax-semantic interface (section [3.3)).

3.1 Inquisitive semantics

3.1.1 Introduction

Inquisitive Semantics (Inq) (Ciardelli, Groenendijk, and Roelofsen 2018) is a
formal theory of natural language semantics. The main idea is to represent the
denotation of declaratives and interrogatives by the same semantic object: an
issue. Instead of truth values, issues have resolution conditions.

There are many reasons to consider an integrated notion of semantic content. [
Two important assets of Inq are crucial in this dissertation. The first asset is the
ability to define a single semantic entry for operators acting on both declaratives
and interrogatives. For example, Chapter {4] extends the Kratzerian semantics of
modals to any issue. As a result, the denotation of the possibility operator ¢
works on both assertions and questions.

The second asset is the central role of disjunction in Inq. In this theory, dis-
junction is one of the sources of inquisitiveness. In a declarative clause, sentence-
level disjunction may trigger alternatives. In Chapter [6] this prediction is ob-
served in French embedded complementizer phrases. For example, in , the
clause A is declarative, but analyzing its denotation as a proposition fails to
capture the semantic behavior of this SELON (‘depending on’) construction. Inq

1. I refer to Ciardelli, Groenendijk, and Roelofsen 2018}, § 1.1 for a list of these motivations.
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allows us to represent the denotation of A identically to the denotation of a polar
interrogative.

(1)  Cet effort n”  est pasle méme selon [4 qu’ on est héritier ou que
this effort NEG is not the same SELON [4 that one is heir  or that
l'ona que sa force de travail].
one has only one’s force of work].

‘This effort is not the same depending on whether you are an heir or only
have your labor power.’

Section presents issues and basic operations on these objects. A syntax-
semantic interface is given in section [3.1.3

3.1.2 Semantic space

Inquisitive Semantics (Inq) is based on intensional semantics. We assume a
non-empty set of possible worlds (type |s)) and a non-empty set @ of plural
(non-null) individuals (type[e). Truth values have type[f In Ing, an information
state is a set of possible worlds (type s — t). Information states (or just state
henceforth) are ordered by set inclusion. The trivial state is W—the top element
of the lattice-and the inconsistent state is ()-the bottom element.

An issue [Z] is a non-empty downward-closed set of information states. The
inconsistent issue is thus {(}}. A state s resolves an issue Z just in case s € Z.

Issues encapsulate more content than propositions. They have an informative
part and an inquisitive part. The informative content of an issue Z is the state
I. Assertions only contain informative content. Therefore, an assertive issue
is defined as an issue Z such that |JZ € Z. Otherwise, the issue is referred to as
inquisitive.

Inquisitiveness is the property of raising alternatives. An alternative s of an
issue Z is a state s € Z such that s is maximal in Z. The set of alternatives of 7 is
written (I) An assertive issue Z contains only one alternative: | JZ. An issue
containing finitely many elements is inquisitive if and only if ALT(Z) contains two
alternatives or more. These alternatives correspond to the minimally informative
answers to the question represented by Z. In this dissertation, we only illustrate
cases with a finite set of worlds.

Visual representation

An issue can be represented by a diagram, like in Fig. [3.1] Here, we assume
two individuals, Mary m and John j, and a universe W containing four worlds:
w, is the world where the individual(s) x cheated. A region of space surrounding
worlds represents the information state composed of these worlds. An issue is
illustrated by its alternatives. For example, assertion “Mary cheated” only has
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’LUmj wj wmj ’LU]' wmj wj
Wy, | Wy Wy, || wy Wm || %0
Mary cheated. Did Mary cheat? Who cheated? Who cheated?

(mention-some) (mention-all)

Figure 3.1 — Example sentences and their denotation in inquisitive semantics.

one alternative: {w,;, wy,}. Polar question “Did Mary cheat?” has two alter-
natives, corresponding to “Mary cheated” and “Mary didn’t cheat”. Alternatives
can overlap, like the ones representing “Mary cheated” and “John cheated” in
the mention-some reading of “ Who cheated?”. The alternatives of a mention-all
reading form a partition of W.

3.1.3 Inquisitive logic

Inquisitive semantics (Inq) offers a uniform definition of entailment across
assertive and inquisitive issues. An issue Z entails an issue J, written Z = 7, if
Z C J. In terms of resolution, this can be paraphrased as follows: Z entails 7 if
and only if every state resolving Z also resolves 7.

This definition extends the usual entailment on propositions in a conservative
way (de Groote and Richard [2021). We can construct an embedding from inten-
sional semantics to inquisitive semantics, mapping propositions to assertive issues
while preserving entailment. Furthermore, Inq entailment (partially) captures the
answerhood relationship. An assertive issue Z is an answer to an inquisitive issue
J just in case T = j.ﬂ For example, “Mary cheated.” |= “Did Mary cheat?”.

In intensional semantics , a model M contains an interpretation function
I mapping each lexical predicate to a relation. The inquisitivation embedding
defined in de Groote and Richard 2021] transforms an intensional model M into
an Ing-model, keeping the interpretation function /. An example is given in (3.1)),
using the powerset operator @

[[cheat]]m . | € W | I(cheat)(w)(z)}
[cheat]nq := Az. p(’w € W | I(cheat)(w)(x)}) (3.1)

The lexical entry for proper names in Inq is the same as in intensional seman-
tics.

2. The answerhood relationship includes many other important aspects (e.g. granularity,
identification method, subject matter,...) that will be ignored in this dissertation.
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[maryl]ing := I(mary) € D (3.2)

Like in intensional semantics, the conjunction and the disjunction are inter-
preted by set intersection and set union, respectively.

Aling:= MN,T.INT
[Ving := M, J.ZTUJ
[Lling := {0}
[Tling == (W)

However, Inq disjunction has a very different behavior: it can generate alter-
natives. For example:rﬂ

(3.3)

[Mary cheated]nq U [John cheated]nq = [Did Mary cheat or did John cheat?]nq

(3.4)

Alternatives can be erased by using the E] operator defined in . This

operator projects an issue onto the subspace of assertive issues. For instance,

formula (¢ V 1) recovers the intensional disjunction between formulas ¢ and

1. Negation also erases alternatives. The conditional — computes the pseudo-
complementation of Z with respect to J.

H_‘]]Inq = AL. @(W ~ UI)
[ling = M, J. {sCW |VtCs. tecZ—teJ} (3.5)
[[!]]Inq = L. p(UI)

Polar questions are derived using the 7 operator, disjoining an issue with
its negation, viz. 7p := ¢ V —¢. In Inq, wh-words are regarded as indefinites.
Indefinites contribute domain alternatives, generating as many alternatives as
individuals in their domains, akin to a big disjunction. We do not expand on wh-
words because their treatment in Inq is different from their treatment in Dynamic
Inquisitive Semantics, and only the latter will be relevant in this thesis.

3.2 Dynamic inquisitive objects

3.2.1 Introduction

Dynamic Inquisitive Semantics is an extension of Inquisitive semantics
aimed to capture the discourse effects of both assertions and questions uniformly.
Utterances are interpreted by update functions, i.e. functions from context to
context. DIng models the raising and resolution of issues. This theory describes

3. The implicature of question “Did Mary cheat or did John cheat?” that only one of them
cheated is ignored here.
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how uttering multiple questions adds them up and how assertions may resolve one
or several of them. It can also model presuppositions as definedness conditions.

Ding also models anaphora. Discourse referents (or dref in the following)
can be introduced both in assertions and questions and be referred to in an
utterance of either type. An integrated semantics can thus better account for
these interpretative dependencies.

Van Rooij 1997 and Groenendijk|1998 proposed that wh-words raise discourse
referents. DInq pursues this analysis and pushes it further, taking number mark-
ing and exhaustivity into account. Questions require the identification of an
individual, i.e. providing the actual value taken by the dref raised by the wh-
word.[] The availability of this wh-dref helps compute the reading of questions by
restricting its possible values. In which+sg questions, only atomic individuals are
in the wh-domain, contrary to questions with who, what or which+pl. In mention-
some question “ Who cheated?”, the alternative “d cheated” contains worlds where
not only d cheated. Conversely, in its mention-all reading, the alternatives cor-
responds to the proposition “Only d cheated”. Applying operators restricting the
values taken by the wh-dref allows us to easily produce these readings.

One primary characteristic of DInq is the decompositional approach used to
capture these properties. They are derived by the interaction between different
modular operators (atom, max, 7u, f,...) contributed by different components
and motivated by independent reasons.

DiIng combines Inq and the dynamic semantics [GSV]developed by Groenendijk,
Stokhof, and Veltman [1996. It was first presented by Dotlacil and Roelofsen
2019 with atomic individuals only and within a formal language in the style of
Groenendijk, Stokhof, and Veltman [1996. Dotlacil and Roelofsen 2021 extended
DIng to plural individuals and plural information states, based on Brasoveanu
2007al A complete description of DIng can be found in Roelofsen and Dotlacil
2023bl[| In this dissertation, I use a variant of the version by Roelofsen and
Dotlacil [2023b} it includes plural individuals but singular information states.[]
The rest of this chapter presents the key elements of DIng needed to understand
the model I develop in Chapter [4]

4. Questions about a proposition or a cause (e.g. “What did you do?”, “ Why did you do
that?”) are left aside here.

5. See also Roelofsen and Dotlacil 2023a) for a discussion on challenges faced by DIng and
potential improvements.

6. Plural information states are necessary to model multiple wh-questions and the difference
between weak and strong donkey anaphora. Given that these phenomena are not the focus of
this thesis, I opt for a simpler system. This choice benefits ease of comprehension and definition
statements.
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3.2.2 Contexts

Dynamic inquisitive semantics (DInq) refines Inq by including assignment func-
tions. We assume a non-empty (countably infinite) set of discourse referents Ref.
The elements of Ref-typically [u] v, ...—are constants of a special type [r] An as-
signment function [g] is a partial function from Ref to D. We write g the
definition domain of g.

A possibility is a pair (w, g) of a world and an assignment function. An infor-
mation state is a set of possibilities. The referent domain of a state|s|is rdom s =
Utw,g)es Tdom g. The world component of a state s is WC(s) = {w | 3(w, g) € s}.
Being in a state s containing several worlds can be understood as ignorance: the
worlds in s are undistinguishable, and all equal candidates to be the actual world.
Similarly, a state s containing several possibilities (w, g) with the same world w
can intuitively be understood as ignorance: the values taken by a dref u € rdom s
are all equal candidates to be the actual value of uE]

A context is a non-empty set of states which is downward-closed for set inclu-
sion. It has type [k|= ((s x (r — e)) — t) — t. Similarly to issues, we can define
the informative content of a context [d as Jc and its alternatives ALT(c) as its
maximal states for set inclusion. A context is assertive if | ¢ € ¢ and inquisitive
otherwise.

Visual representations

Like Inq diagrams, we represent contexts by their alternatives. An information
state is represented by a region surrounding possibilities. Possibilities are orga-
nized as a matrix: worlds are in abscissa and assignment functions in ordinates.
We write [u/d] the assignment function mapping dref u to individual d. Except if
stated otherwise, when illustrating the denotation of a sentence, we usually repre-
sent the output of its denotation on the initial context ¢y = ({(w,[]) | w € W}).

Some sentences are illustrated in Fig. with the same model as in Fig. [3.1]
Note that, in the compositional theory presented in Roelofsen and Dotlacil 2023,
wh-questions have an existential presupposition by default.

In the question “Did Mary cheat?”, no dref is introduced, so the alterna-
tives contain possibilities with the empty assignment function [|. The indefinite
someone® introduces the dref u. The information content of “Someone* cheated”
contains the possibilities (w, g) where g(u) cheated in w. The mention-all read-
ing of “ Who" cheated?” contains three alternatives. Each of them contains only
the possibilities (w, g) where g(u) is the maximal individual that cheated in w.
Explanations for the illustration of the mention-some reading are given in section

B.3.11

7. In this dissertation, we only encounter states s in which all assignment functions share
the same definition domain. Cases where this does not hold might arise if negation is involved.
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Wy, Wmji W5 Wy Wy, Wmj Wj; Wy

Did Mary cheat?

Wy, Wmj Wy W

w/ml @ o o
uimej] o @ o o
wlf) o o @

Who" cheated? (mention-some) Who" cheated? (mention-all)

Figure 3.2 — Example sentences and their denotation in Dling.

3.2.3 Relations between contexts

In Ing, a state s is more informative than a state t if s C ¢. In DlInqg, set
inclusion does not capture informativeness ordering because we also have to take
drefs into account. This section presents the relations between contexts used
to express the intuitive notions of “more informative than” and “equivalent to”
including drefs.

Extension FExtension models the relation “is more informative than”. An as-
signment function ¢’ is more informative than an assignment function g if ¢’ is
like g but potentially contains more drefs. In this case, we say that ¢’ extends g,
written g'. A possibility (w',¢') extends a possibility (w,g) if w = v’ and
g < ¢'. For states, the idea is the following: a state s’ extends a state s if &
was obtained by an update on s, potentially eliminating worlds and potentially
adding drefs. We can define context extension similarly. The formal definitions
are given in ((3.6)).

g < ¢ if rdomg C rdomg A (Vz € rdomg. g(z) = ¢'(2))
(w,g) < (W.g) if w=wAng<y

s < ¢ if Vies dies. i<j

c < ¢ if Véed,dsec.s<s

(3.6)
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Subsistence Subsistence aims at extending the notion of “belonging to” or “be-
ing equivalent to” while taking dref introduction into account.

A possibility ¢ subsists in a state s’, written ¢ £ &, if a possibility j in &
extends ¢. Intuitively, this means that ¢ is a possibility that survived an update
with output s’. A state s subsists in a state s’, written s C ¢, if s’ extends s
and all the possibilities of s subsist in s’. Intuitively, this means that s’ is the
result of an update on s where no world component was lost, but drefs might
have been added. The formal definitions and the generalization to contexts are
given in (3.7)).

Cif Jjes. i<
if s<sANMies iEYS)
if 3sed.sCs
if e<dN(Vsec.sEC)

~

(3.7)

QO W » ~.
I Mt m
Q.. w ®

We adopt a left-to-right notation of extension (e.g. s < ') to emphasize
that the right element of the relation might be the result of an update on the
left element. In particular, the right element may contain more drefs. If E
is viewed as a kind of “element” relation, then T could be seen as a kind of
“inclusion” relation. However,contrary to the original definition of subsistence by
Groenendijk, Stokhof, and Veltman 1996, C-subsistence in DIng entails extension.
Therefore, C should rather be seen as an adaptation of an equivalence relation
between states. Though, C is not an equivalence relation because it is not anti-
symmetric: if s C §’, both states have the same world component but s’ might
contain more drefs. That’s why we keep the =, C notation designed by Dekker
1992| for Groenendijk, Stokhof, and Veltman [1996.

3.3 Syntax-semantics interface

We present here the logical language of DIng and interpretation rules for a
fragment of English. The logical language is presented in section [3.3.1] Section
provides the denotation of some basic words. Section broaches on the
left periphery. Finally, a detailed example is given in section [3.3.4]

3.3.1 Logical language

Utterances are detonated by partial functions from context to context: type
T =k — k. The definition domain of a function 4] of type T is noted [ddomli/.
If ¢ ¢ ddom U, the utterance interpreted by U is infelicitous in context c, e.g.
due to a presupposition failure.

Following Roelofsen and Dotlacil 2023b|, DIngq formulas are presented directly
as denotational A\-terms: the symbols ;, L, etc., are syntactic sugar.
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Lexical predicates Lexical predicates take elements of type r (discourse refer-
ents) as arguments. Their entry can be derived from their Inq entry. To simplify
matters, we mostly work with distributive lexical predicates. We assume these
predicates are closed under mereological sum @. The pluralization operator
(Krifka [1989) implements this closure. Here is an example with cheat, where I is
an interpretation function from a first-order model:

cheat{u} := A¢,s. s € c AY(w, g) € s. "I(cheat)(w)(g(u)) (3.8)

The beginning sequence Ac, s. s € ¢ AV(w, g) € s is very common in Ding. It
signifies that the function (i) extends the input context without adding new drefs
(s € ¢), and (ii) does not create inquisitiveness (V(w, g) € s, scoping over the rest
of the formula).

Conjunction and disjunction As expected, conjunction (|})) is interpreted as
function composition. Similarly to Inqg, disjunction is taken as context union
and the 7 operator for polar questions can be defined as U :=U LI —U.

UV := Ae. V(U(c))
ULV = de. U(c) UV (c)
T:= Acc
1:= X {0}

(3.9)

Negation, conditional and removing inquisitiveness In DlIng, negation
does not only remove inquisitiveness but also blocks discourse referents in-
troduced in its scope. The inquisitiveness-elimination operator []] only removes
inquisitiveness. However, both operators propagate inquisitiveness located in the
input context. In other words, they do not remove previously asked questions.
The conditional ¢/ —» V is similar to the Inq conditional, but considering that up-
dates might introduce drefs. Formula (U —»V)(c) outputs the states s € ¢ such
that all possible descendants ¢’ of any substate ¢t C s after the U-update subsist
after the V-update.

U= I,s.s€cAVECs.tEU(c) >t =
UV = Ae,s. sEcAVEC s. V' elU(c). tCt =t EV(U(c)) (3.10)
WU := Ie,s. s CUU()ANTtec. t<s

Raising and restricting discourse referents Introducing a discourse refer-
ent u involves adding u to the reference domain of all assignment functions in
the input and assigning it all possible values. The definition (3.11)) is close to
the definition of subsistence, except that the input and the output assignment
functions (resp. states) only differ with respect to w.
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glulg" if rdomg¢ =rdomgU {u} A (Vz # u. z € rdomg — g(z) = ¢'(2))
sluls"if  (V(w, g) € s. (W', ¢') € s'. w=w"A glulg’ )\
(V(w',¢") € §'. Hw, g) € s. w=w A glulg)
[ull:= A, s. 3t € c. tu]s
(3.11)

The[atom{u} operator restricts the values taken by u to atoms. The [maxl{u}
operator is used to derive mention-all readings. This operator eliminates the
possibilities (w, g) where g(u) is not maximal compared to the other values taken
by u among possibilities with world w. Mereological parthood is written <, and
strict parthood is written <.

atom{u} := A¢,s. s€cAY(w,g) €s. =(Fy. y < g(u))
max{u}:= A¢,s. s €cAV(w,g) € s. V(w',g¢)eUec w=w — ¢ (u) <g(u)
(3.12)

Requesting a witness The witness request operator [Yufdivides the input con-
text into states that somehow agree on a value taken by u. A state s belongs to
Tu(c) if, for a given individual d and all possibilities (w, g) in s, the world w is
such that ¢'(u) = d for some (w, ¢") € Jec.

Tui=Ac,s. s €cAJr. Y(w,g) € s. ', g) € Uc. w=w ANg'(u)=z (3.13)

Note that this definition looks more complex than expected. For a given s € ¢
and individual d, s does not simply belong to ?u(c) when all possibilities (w, g)
agree on g(u) = z. Instead, we require something weaker. For s to belong to
Tu(c), it is sufficient that ¢'(u) = z for some possibility (w,¢’) in [Jc. In other
words, whenever an output state s of ?u includes a possibility (w, g), then it also
includes all possibilities with the same world component. The output on ?u does
not discriminate on the value given to u but on the world component.

To understand this definition choice, remark that ?u derives a mention-some
reading by default. In mention-some answers, the instantiations are not in a co-
reference chain with the wh-word. Therefore, we have to rely on world information
to resolve the question, and not on the dref. Let me illustrate this issue with the
question “ Who cheated?”. When a mention-some answer like “Mary cheated” is
given in the world w,, j~where John also cheated-the issue is considered resolved.
However we cannot co-index the word Mary with u because Mary is not the max-
imal plural individual who cheated in that World.ﬁ Therefore, “ Who cheated?”
must be resolved using world information only. This leads to the definition in

equation ((3.13)).

8. In that case, Mary is co-indexed with a different discourse referent, e.g. v.
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Entailment Like in Groenendijk, Stokhof, and Veltman 1996, entailment is
defined as Strawson entailment: the relation ¢ = V is only checked in contexts
where U and U; )V are felicitous. In these cases, entailment consists of checking
that uttering V after U does not eliminate worlds—but it may add new drefs.

UEVif Ve eddom(U; V). U(c) C V(U(c)) (3.14)

3.3.2 A fragment of English

Verbs and nouns are interpreted as lexical predicates from the logical lan-
guage, e.g. student for student(s) and cheat for cheat(ed). Singular nouns also
contribute the atom operator. Proper nouns are assumed to be co-indexed by a
discourse referent.

[cheat(ed)] := Az. cheat{z}
[student] :== Az. atom{z};student{z} (3.15)
[Mary,].— name{u, “Mary”}

Conjunction, disjunction, and negation are interpreted by logical operations.

[and] == XA, V. U;V
[or] == N4, V. ULV (3.16)
[no/not] == NA. —U

Indefinites introduce a discourse referent u. Wh-words behave the same. The
only difference lies in the movement undergone by wh-words in the left periphery.
To derive a mention-some reading, the mention-some version (MS) of a simplex
wh-word is used, while to derive a mention-all reading, the mention-all version
(MA) is used, requesting maximal witnesses. These readings were proposed by
Roelofsen and Dotlacil 2023b| and are independent from the specific vs. generic
readings presented in Chapter [2] although a specific mention-some reading was
claimed to be impossible. Singular which is assumed to have a mention-all version
exclusively.

[]:= ABS: ul Rl St

[whoyis] == AS. [ul; person{u} S(u)
[whoya] == /\S. [u]; person{u}; S(u); max{u}
[whichg] := AR, S. [u];atom{u}; R(u); S(u); max{u}

(3.17)

3.3.3 The left periphery

We adopt a syntactic theory based on the transformational tradition (Chom-
sky 1993)). The syntactic representation of a matrix sentence is divided into a
Finite Phrase and a left periphery. According to Rizzi 1997 (and sub-
sequent works), the left periphery includes several functional heads, which have
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TypeP
/\

DEC/INT FocP

N

FOC FinP

Figure 3.3 — Deep syntactic layers and functional heads in the left periphery

distinct syntactic and semantic effects. In this dissertation, we assume a Focus
Phrase (FocP|) and a Type Phrase . A summary of the left periphery is
given in Fig. 3.3

The head of the Focus Phrase contributes the witness request operator.
Moreover, any inquisitiveness triggered under the Focus Phrase is erased. In
questions, the wh-phrase is generated in situ and moves to the specifier of the
Focus Phrase-its surface position in English-to co-index FOC with its discourse
referent u. Before interpretation, the wh-phrase is reconstructed through an
Across-the-Board movement. This way, the wh-phrase can be interpreted in situ.
Reconstruction is required to explain the ban on weak crossover (Nishigauchi
1990). Despite the fronted surface position of wh-words in English, their dref
cannot co-index reflexive pronouns that are not in the scope of their trace, as

illustrated by .
(2)  *Who" [does his, mother [admire t,]|?

[Foc,] == NA. WU;?%u
[DEC] := NA. WU (3.18)
[INT] := XA. T (U

The head of the Type Phrase is a syntactic type marker: for interrogatives
and for declaratives. DEC ensures that the utterance is not inquisitive thanks
to the inquisitiveness-elimination operator !. INT ensures that the utterance is
inquisitive thanks to and non-informative thanks to . The presuppositional
closure operator T maps informativeness to presupposition: {U is undefined on
contexts ¢ where applying U eliminates worlds.

Hl= e {L{(c) if JeEJU(c)

undefined otherwise
U if U is not inquisitive yet
U if U is already inquisitive

(3.19)
(MU =

3.3.4 Example

To exemplify DlInqg, consider sentence |(3-a)l From its logical form (before
Reconstruction) in Fig. 3.4 we derive its denotation |(3-b)l The operators (7)
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TypeP
/\
INT FocP
NP; Foc’

which" student FOC, FinP

N

t; cheated

Figure 3.4 — Logical form of

and ! are here vacuous. A step-by-step computation of formula U;?7u on the
initial context ¢ is given in Fig. 3.9}

(3) a. Which" student cheated?
b. 1) (U; ), with U = [u]; atom{u}; student{u}; cheat{u}; max{u}

Update function U; ?u is informative on ¢o: worlds wgy, and wy are not part
of the output. Consequently, the denotation of question is undefined
on ¢y because of the | operator. This models the uniqueness and existential
presuppositions of question . However, this denotation is defined on context
c1 = p({{(w,, []), (ws, [])}) and produces the same context depicted in the bottom

right-hand corner of Fig. viz. {{{wa,[[u/al)}, {{ws, [u/0])},0}.
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student{u}; cheat{u}

Wq Wqp Wy Wy Wq Wqp Wy Wy

whiid —  mt

Figure 3.5 — Step-by-step semantic actions of the FocP of “Which" student
cheated?” on cy.




Chapter 4
Dynamics of Modalized Questions

4.1 Modalized questions

4.1.1 Possibility weakens questions

Singular which questions have a uniqueness presupposition (Higginbotham
and May [1981; Dayal 1996). For example, carries the presupposition that
a single letter is hidden in the actual world. Either the true answer is R (for
FORM), or it is A (for FOAM).

(1) a. SITUATION: Alice and Bob are playing a game. Alice wrote a mystery
English word of 4 or 5 letters on the board, but her hand hides a part
of it. The skeleton is FO__M.

. ALICE: Which letter is hidden here?
c. ALICE: Which letter could be hidden here?

Hirsch and Schwarz [2019| observed that this presupposition is weakened with
an existential modality operator. Under a which > [Q]reading, modalized question
could be interpreted as “ Which is the letter that could be hidden”. Such a
specific reading presupposes that there exists a unique letter that could be hidden.
However, is intuitively not as strong as that. Alice does not have a specific
letter in mind that she wants Bob to guess. She rather wants to test him about
his knowledge of English.

Nevertheless, [(1-c)| still presupposes something, which could be paraphrased
as: “It might be that a single letter is hz’dden”.E] Moreover, for each possible
answer, one and only one letter is hidden. Roelofsen and Dotlacil 2023b)| call this
a local presupposition.

1. Kobayashi and Rouillard |2021] claim that this presupposition is too weak. They suggest
a presupposition akin to “Fach possible hidden letter group is a one-letter group”. 1 agree with
them that mention-all existentially modalized questions have this presupposition. However, I
maintain that mention-some ones, like do not have this stronger presupposition.

77
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Furthermore, as opposed to|(1-b), where only one true answer exists in every
world, several true answers are possible for in the actual world. We could
truly answer by saying A, R, or A and/or R with a free-choice inference
(ie. A could be hidden and R could be hidden).P] Ultimately, question
requires some information about the content of the English lexicon, not about
the actual mystery word. In particular, the hidden letters might actually be RU
(for FORUM). But presupposes that the English lexicon does not only have
RU as possible completion.

Plural which questions are strongly exhaustive (aka. mention-all) (Groe-
nendijk and Stokhof [1984)). For example, in|(2-b), Mary requires the whole set of

eczema patients.

(2) a. SITUATION: Mary would like to experiment with two or three patients
with eczema. She asks Ann, who knows the medical files of all patients
with skin conditions in the hospital, a question.

Which patients have eczema?
c.  Which patients could I invite for my experiment?

However, in modalized question , Mary is open to a non-exhaustive set of
eczema patients. Modalized singular and plural which questions allow mention-
some readings. Xiang [2016 also observed this phenomenon, and Xiang and Cre-
mers [2017] confirmed it through quantitative data.

We follow the analysis of Hirsch and Schwarz [2019| claiming that these phe-
nomena are explained by the modality operator scoping over the which phrase
and the question operator.

4.1.2 Modal subordination with modalized questions

In declarative sentences, a modal scoping over an indefinite blocks its anaphoric
potential (Karttunen [1969). However, modally subordinated sentences have ac-
cess to the embedded antecedent (Roberts 1989). We observe the same with
modalized questions.

In question , which® raises a discourse referent v under the scope of might.
This referent cannot be accessed in the follow-up indicative sentence . How-
ever, in sentence|(3-c), u can be referred to by it, because of modal subordination.

(3) a. A: Which" university might want to host the next ACL conference?
b. B: ?I don’t know, but it, needs a lot of support.
c. B: Idon’t know, but it, would need a lot of support.

2. See Alonso-Ovalle and Rouillard |2023|for a derivation of the free-choice effect of disjunctive
answers to modalized questions using higher-order quantification.
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4.2 Previous works

Our goal is to define an existential modal operator in dynamic semantics that
captures all these properties:

(i.) The modal operator must be externally static.
(ii.) But it must also allow modal subordination.

(iii.) The modal operator must obviate the global uniqueness presupposition
while still providing a local one.

(iv.) Finally, it must be able to turn a mention-all question into a mention-some
one.

Previous dynamic semantic models do not account for all four desired prop-
erties. The dynamic model of questions and modalities of Groenendijk [1998| and
Groenendijk, Stokhof, and Veltman [1996| satisfies without allowing [(ii.)] Van
Rooij (1998 manages to encode modal subordination , but the DPPL sub-
strate (from van den Berg|1996) does not structurally provide external staticity
Similarly, Brasoveanu 2010[s account of modal subordination fails to model
worlds in which individual discourse referents are not accessible.

4.2.1 Non-distributive test semantics for modals

An additional issue of previous dynamic semantics of modals concerns their
non-distributive test interpretation. The definition advocated by Veltman 1996,
and used by Dekker 1992, Groenendijk, Stokhof, and Veltman (1996, van Rooij
1998|, S. Kaufmann 2000, Beaver 2001}, and Asher and McCready 2007, considers
that epistemic possibility Q¢ is a test: if ¢ is true at some world w € s, then
[0¢l(s) = s, otherwise [Op](s) = 0. This has several drawbacks.

First, it fails to model other modal flavors, like circumstantial or deontic
modalities. Second, it fails to model knowledge variations because it assumes
that all worlds are accessible from any world. Finally, it implies that a modalized
declarative either brings no at-issue information or leads to a contradiction. As a
consequence, Veltman [1996[s existential modality cannot account for weakenings
and [(iv.)] Worse, extending this definition to inquisitive semantics would
prevent an interrogative formula ¢ from raising alternatives because [¢] would
either output the input context or the contradiction state.

We argue against modeling modals as tests, for both declaratives and inter-
rogatives. Modalities can safely remove possible worlds from the global context.
For example, sentence S in does provide some new (non-contradictory) at-
issue information about the content of the English lexicon. Suppose we are in an
initial information state s which contains the actual world plus a world w% (see
Tab. where, in English, the only word of the form FO__M is FORM. Then,
updating s with [S] should remove w% from s. With a test, on the contrary,
updating s with [S] would not remove w%. This is unwanted.
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(4) A vowel can be inserted in FO__M to make an English word.

We can solve these problems by adopting a Kripkean accessibility semantics for
modals (Kripke [1959), and more generally, Kratzerian theory of modals (Kratzer
1977, 11991)). Our account is both eliminative and distributive.ﬂ

4.2.2 Stack-based treatment of local contexts

Implementing externally static modal operators prompts us to be able to
retrieve modal local contexts somehow (Stalnaker 1981). Many authors resolve
local context as anaphora, using world referents (Brasoveanu [2010; Hofmann
2019) or context referents (Frank 1997; Geurts |1999). Kibble 1998 and Asher
and McCready [2007 claim that, unlike individual anaphora, modal local contexts
are more restricted and have no real resolution ambiguity. Here, we follow their
arguments and opt for a different system.

We adopt a stack-based semantics (S. Kaufmann (1997, 2000). Sentences are
interpreted by functions updating stacks as macro-contexts. A stack [r] contains
local contexts. The bottom element ¢ corresponds to the common ground. Modal
operators push on top of 7 a new local context, which can contain more discourse
referents than cy. A subsequent modal sentence is evaluated in that topmost
local context. Indicative sentences presuppose that the topmost element is cg.
We assume here that popping elements out of 7 is performed by pragmatics (e.g.
via discourse relations (Asher and Lascarides 2003))).

Isaacs and Rawlins 2008 use S. Kaufmann [2000's system to model modal sub-
ordination of conditional questions within partition semantics (Groenendijk and
Stokhof |1984). Hara and Sano 2017| revise their model to provide better predic-
tions for conditional questions, using inquisitive semantics (Ciardelli, Roelofsen,
and Theiler 2017; Ciardelli, Groenendijk, and Roelofsen [2018)). We extend their
approach by (i.) adding referents in the model, by upgrading to dynamic in-
quisitive semantics DIng (Dotlacil and Roelofsen 2019, 2021); (ii.) defining the
denotation of modals in DIng based on Kratzerian theory; and (iii.) specifying
their presuppositions and actions on stacks.

The choice of DlIng is motivated by another factor. Socolof, Hirsch, and
Schwarz [2020) showed that exhaustivity and presupposition weakenings also hap-
pen with disjunction. DInq was proven to be able to model desiderata and
for disjunction (Roelofsen and Dotlacil [2023b).

3. The epistemic behavior which motivated Veltman [1996| can be retrieved by requiring the
accessibility relation to be an equivalence relation.
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4.3 Modal dynamic inquisitive semantics

4.3.1 Inquisitive possibility

In Kratzerian theory, every world is equipped with a modal base (a set of clas-
sical propositions) and an ordering source. We only focus on the modal base f
here. For each world w € W, call[ifw) = f(w) the modal set at w. The inten-
sional denotation of ¢ is , with R, being the accessibility relation associated
with p.

[0 = {w e W[ p(w) N [plime # 0} =R ([¢]in) (4.1)
where R'(s) := {w e W | u(w) s # 0} '

The inquisitive existential modality proposed by Ciardelli [2016| § 7.1
is sensitive to the inquisitiveness of its complement but produces non-inquisitive
issues. Yet, a modalized question is questioning. Therefore, we propose another
definition (£.4). By inverting quantifiers V and 3, we let inquisitiveness project
from ¢ to Q. In this different modal inquisitive semantics (MIngB), an informa-
tion state s resolves Oy iff s resolves some (1), where 9 is an intensional formula
interpreted by a proposition resolving cp.E]

[0¢]ingek = {s CW | Vw € 5. 35" € [¢]lingak- p(w) Ns" # 0} (4.3)
[0@Imings == {s €W | 35" € [¢]Minge- Yw € s. p(w) Ns" # O} (4.4)
={s CW | 35 € [¢]mmee- s R, '(5)}

To illustrate this definition consider example

(5) a. SITUATION: Mary supervised an exam for students a and b. Mary and
John know that exactly one student cheated. John knows that Mary
saw one or both of them suspiciously looking at their pencil case during
the exam. This counts as a cheat suspicion. He asks her about that.

b. JOHN: Which student may have cheated?

Let’s model this situation with four worlds. The subscript « of world w7 is the
real cheater: a or b. The superscript z is the set of students Mary saw suspiciously
looking at their pencil case: a, b or ab (i.e. a and b). In Mary’s epistemic state,
world w? is accessible from w? if and only if z = z’. The semantics of in
this model under MIngB is the issue on the right in Fig. [1.1]

4. With a non-epistemic modal base, formula needs to be replaced by the definition of ¢
in modal dependence logic (Vadnanen [2008; Kontinen et al. 2016)) (4.2]) to restrict accessibility
correctly. Thanks to Maria Aloni for drawing my attention on this.

[[O‘PHMDL = {S cw | 3s’ € [[@]]MDL- s C R;l(S/) ANs C R“(S)} (4.2)
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C' abD

[[3393 cheated ]]MIan [[O(Eﬂx-Cheated(x))]]Mlan

Figure 4.1 — Illustration of the semantics of in MIngB. Arrows represent the
accessibility relation R,.

The alternatives of the prejacent ¢ are projected to O by mediation of R;l. If
the accessibility relation R, is an equivalence relation, R;l(s) contains s. Hence,
the output resolving proposition s is wider than the prejacent resolving proposi-
tion s’. This widening is what weakens the questionﬂ

The MIngB denotation of ¢ is more general than Ciardelli 2016's one. We can
retrieve InqBK’s behavior by appending the ! operator on top of ¢ in MIngB, as
shown by the following lemma.

4.3.1. LEMMA. [O]ingek = ['O]mings

Proof:
Let Z be an issue, i.e. a downward-closed non-empty set of sets of possible worlds.
Take s € [O]ingek(Z). For each w € s, call s/, € T a set of worlds such that
s, satisfies p(w)Ns), # 0. Such a set exists thanks to definition 4.3 By definition
[1.4] the existence of s/, entails that {w} € [O]mings(Z), so {w} € U[OImings(Z)-
Therefore, we have s = | J,,c.{w} € U[Olminge(Z), hence, s € ['O]minga(Z).
Now take s € [IO]mings(Z) and w € s. There exists s’ € [O]mings(Z) such
that w € §'. Call s” a set of worlds such that p(w’) Ns” # 0 for all w' € §'. This
set exists thanks to definition .4, As w € ¢, we have p(w) N's” # 0. Therefore,

by definition 4.3] s € [O]ingek(Z)- O

4.3.2 Dynamic inquisitive possibility

In GSV, the dynamic semantics of Groenendijk, Stokhof, and Veltman 1996/,
information states s are sets of pairs (w,g) of a world w and an assignment
function g. A Kratzerian externally static denotation of ¢ in GSV would be
H It restricts the input information states s to the possibilities whose world

5. Information state widening was also advocated by Giannakidou and Mari 2019, for ques-
tions with an overt possibility modal.

6. In formula , quantified assignment ¢’ is independent from g. This allows us to solve
the modal identity problem (Beaver |2001, § 8.3.1). For example, in the following discourse,
interpreting both it, in and with the same assignment ¢ leads to a contradiction
because g(u) cannot equal A and R. The modality operator must thus make it possible to
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component is in relation R, with the world component of some possibility in
[¢Imasv-

[Olmasy = s = {{w, g) € s | I’ ¢) € [elmesv(s). v’ € p(w)}  (4.6)
= s {(w,g) €5 weRWC([elmesv(s))} (4.7)

where the world component of an information state is WC(s) := {w | 3(w, g) € s}.
Putting all together, we obtain a denotation of ) in Modal Dynamic Inquisitive
Semantics [MDlng|as (4.8)), where a context ¢ is a downward-closed nonempty set

of information states.

QU = Xe,s. s€cNTs €eU(c). V(w,g) € s. Fw',¢)es wep(w) (4.8)
= A¢,s. s € c A3 e U(e). WC(s) C R, H(WC(s)) (4.9)

Formula has the same form as the definition of ¢ in MIngB . The
only difference is the presence of the world component projection WC, so that the
inclusion is an inclusion between sets of worlds. For all context ¢, (OU)(c) C ¢,
so { is externally static.

4.3.3 Pushing and percolating

The syntactic language of our model MDIng has two formula sorts. The first
formula sort is type T = k — k, where k is the type of contexts. Formulas
of dynamic inquisitive semantics DIng have this type. By taking |[f| the type of
stack of contexts 7 = (cy,...,c,), the second sort of formula is of type ¢ — ¢,
i.e. macro-context update functions. Like S. Kaufmann [2000, we take modals to
be operators of type (k — k) — (¢ — £).[] After pushing a new local context,
modals percolate the information (but not referents) to lower contexts, viz. (4.10)).
Indicative utterances simply perform an update on the topmost element of the

stack.
[[if]]Mqu = M. PUSHU

[[then]]Mqu = [[WOU'd]]Mqu = M. PUSH U; PERC U (4 10)
[might]mping = [could]mping := AU. PUSH U; PERC QU ‘
[INDIC]MDIng := AU. UPDATE U

evaluate it, in |(i-b)| with another (accessible) assignment. This is unnecessary for universal

modality (4.13).

(i) a. A" letter is hidden.
b.  It, might be R.
c. But it,, is A.

7. Note that this type lift creates compositional issues for clauses with multiple modalities.
A proper treatment of multiple modalities in this framework would require interlacing push and
percolation to compute the right common ground updates. A formal analysis of this case would
go beyond the scope of this PhD.
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where ¢ — ¢ conjunction is defined as T;S:=7 +— S(T(7)).
The analyses of Roberts 1989 and Gillies 2004 for conditionals and modal

subordination are given in (4.11).

if o, theny ~ DO = 1)
if @, then might ¥~ O(p — Ov) (4.11)
might @, would ¥ ~ Qo ADO(p — )

To obtain these predictions, we define the percolation of a context update
function U as follows. PERC U applies U on the penultimate context ¢,_; and
modal conditionalization with respect to ¢,_1 and U on lower ones . Intu-
itively, c[¢’ F U] means: context ¢ after learning that if ¢ then U.

UPDATE A := A(Co, .., Cn—1,Cn)- {Coy vy Cn1,U(Cp))
PUSH U == A{(Co, ..y Cp ). (Cy ey Cny U(Cp))
PERC U := M(Cg, vy Cn2,Cn1,Cn)- (Colcn_1 F U], ...;cnalcn1 FULU(cr 1), )
en) ifn>1
POP|:= A(Cg, .., Cn1, Cn)- éig> Cn_1) ;f Z 0

(4.12)
with | H defined as (O(¢’+ U))(c). Universal modality and implication (4.13)) are
consistent with DInq and (4.8)).

U= Me,s.s€cAVEC sV ed tCt =t EU()
@Zx[ = A¢,s.s€cANIs €eU(c). Y(w,g) € s. Vw'. v € p(w) = (W', g) E S
(4.13)

4.3.4 Meeting the requirements
As an illustration, let’s interpret sentence in our model. The logical form

of is displayed in Fig. and its interpretation is given in ﬂ After

Across-the-Board movement, which® letter is reconstructed at its trace t;.

(6) a. Which" letter could be hidden in FO__M?
b. T = {(PUSH V;PERC {V), with
V = [u];atom{u};letter{u}; hidden{u}; max{u}; ?u

with +7¢ defined as

S(T) ifvi<|r|. U EUS(7);

undefined otherwise (4.14)

7S = AT, {

To weaken the uniqueness presupposition, we require the modality to raise
above FOC, but below Int. If { were interpreted at its surface place below ¢;,

8. As I do not focus on yes-no questions, I do not define the variant of (?) of type £ — £. In
this chapter and in Chapter [5] I will disregard this operator.
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TypeP

INT FocP

/\

could FocP

/\

NP; Foc’

N

which® letter FoOC, FinP

T~

t; be hidden

Figure 4.2 — Logical form of

World w wﬁ wh w}‘%U w}‘% wg wgg
W‘f‘istwrllth FOAM, FOAM, FOAM,

nge (1)\4 FOAM | FORM, FORM, FORM, | FORM | FORUM
. . FORUM FORUM FORUM

in English
Actual word | gy Vil poAM FORUM FORM | FORM | FORUM
on the board

Modal set * * * * * * * * *

wﬁ Wy, WR, Wiy |Wa, Wy, Wiy | Wy, WR, Whyy wﬁ wﬁg

p(w)

Table 4.1 — Illustration model M made of the set of worlds W =
{w£7w27wEU7wE=wg7wgg .

we would obtain the specific (i.e. de re) reading which > {. The lexical entry
of which" introduces the discourse referent u. Given that ¢ is externally static,
u could not be accessed by ?7u if { were below FOC, but above reconstructed
which. Finally, if ) rose above INT, the global uniqueness presupposition would
be computed. Therefore, could must raise between FOC, and Int

Larrivée and Mari 2019, Giannakidou and Mari 2019 and Mari and Giannaki-
dou 2021 advocate for the same relative locations of the modality and the question
operator for independent reasons. We take the convergence of their analysis and
the technical requirements presented here as an additional piece of evidence that
modals can scope over questions.

The illustration model in Table. is used to compute the denotation of

formula displayed in Fig. [4.3|

Dynamic properties Referent u introduced by U is not projected to the com-
mon ground ¢y, ensuring external staticity . A subsequent modal operator has
access to the topmost local context ¢y, containing assignments defined on u, thus
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A R RU

wy Wi Wgy Wp Wy Wgy
<O: ] (e ° ° ° o o >

A * * * R RU
wy Wy Wpy Wi Wi Wgy
[u / A] (® e o ° ° °

[u / R] ° ° ° @ o o

Cy:

A gk gk * R . RU
Wy Wy Wgpy Wgp Wgp Wgy

il @ fs o o o e

Figure 4.3 — Diagram of the actions of the semantics of question in model
M on the initial stack 79 = (co).

ensuring modal subordination

Mention-some reading In DlIng, mention-all reading is triggered by the in-
teraction between the exhaustivity operator max, provided by which, and the
witness request operator ?u, creating the alternatives. Context ¢; = V(¢g) con-
tains the alternatives “d is hidden” for every single letter d. Crucially, { projects
this inquisitiveness onto ¢;,. In ¢, the alternatives “A can be hidden” and “R can
be hidden” overlap on {w%, wj, wh}, creating a mention-some reading [(iv.)]

Obviated global uniqueness presupposition World w},;;, where the hidden
part RU contains two letters, is included in the alternatives of ¢{. Thus, T has
no global uniqueness presupposition.

Local uniqueness presupposition To prove that 7 still has some presupposi-
tion, consider context ey = p({(w, []) | w € W}), ie. like ¢y but including world
whiY. In whY, the English lexicon only has FORUM as a possible completion of
FO__M. The condition “It might be that a single letter could be hidden” is thus
false at wkY.

Applying PUSH V; PERC QV on stack (cy) results in the same stack as the one
at the bottom of Fig. . In particular, the common ground ¢ of this stack is
such that | J ey does not subsist in | J ¢ (more precisely, we have |J ¢, € |Jew).
As a consequence, T is undefined on stack (cy ), because of the t operator and

RU . . o, . cee
world wiY. This ensures local uniqueness presupposition |(iii.)|
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Uniform treatment of modalized and conditional questions Finally, our
model allows us to compare with . The conditional antecedent introduces

a context where whY is excluded. Thus, the operator  provided in the consequent

acts vacuously. MDInq correctly predicts that both and [(7)| have the same
effect, except for one point: has no presupposition.

(7) If a’ single letter is hidden, which" letter is it,?

4.4 Conclusion

We designed a modal dynamic inquisitive semantics which accounts for ex-
haustivity and presupposition weakening of modalized questions. It also captures
modal subordination with an externally static existential modal. To do so, we
used stack-based semantics, allowing us to treat conditional and modalized ques-
tions uniformly.

Existentially modalized questions are not specific because they are mention-
some. Modalized questions with which+sg show that specific wh-words can lead
to non-specific questions if they scope below a modality. This observation suggests
that a factor favoring genericity is wide-scope modality. It supports the claim,
made in the next chapter, that generic questions are inherently modal, and so,
can be modeled with MDInq.






Chapter 5

Wh-Anaphora

5.1 Introduction

5.1.1 Referring to a wh-word

Interrogative wh-words are referential. They raise a discourse reference that
can be co-indexed by an anaphoric expressions (Nishigauchi 1986; Groenendijk

1998; van Rooij [1998)), e.g. |(1-a) and |(1-b)l However, the properties of this kind
of anaphora are not well understood.

(1) a. No matter who’ comes in, I will meet him. (Nishigauchi [1990)
b. A:  Who' went to the party? And what did he;/they; bring as a
present? (van Rooij [1998)

In this chapter, I focus on wh-anaphora: cross-sentential anaphora whose
antecedent is a wh-word. Nishigauchi 1990] considers wh-anaphora unacceptable
when the anaphoric pronoun is in an assertion However, van Rooij [1997
finds some felicitous example |(2-b)|

(2) a. A: Who' is going to visit Kyoto? *I'm sure he; will enjoy it.
(Nishigauchi [1990))
b. A: Who’ can fully understand Albert’s papers on dynamics?
B: Idon’t know, but he; will be a trained mathematician.
(van Rooij [1998)

H. Li 2020, § 5.2.1 remarks that “conditions that influence the accessibility
of drefs introduced by wh-expressions have been under-explored”. This chapter
aims to bridge this gap. I mainly focus on cross-sentential pronominal co-reference
where the antecedent is a wh-word inside a matrix question.

To investigate wh-anaphora, I gather linguistic examples and corpus occur-
rences. This data suggests three main ways to refer to wh-words from a ques-
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90 Chapter 5. Wh-Anaphora

tion. First, answering the question makes the wh-referent fully accessible. In
non-answering follow-up utterances, two patterns emerge. Generic wh-words (cf.
Chapter [2)) can only be referred to via modal subordination (including follow-up
questions). In contrast, specific wh-words make indicative co-reference possible,
but only in discourse-coherent follow-up sentences.

The rest of the introduction reminds some basic terminology about anaphora.
Section presents a corpus study and arguments supporting co-reference in
answers. Section |5.3|is dedicated to the felicity conditions of wh-referents in non-
answers. Section presents a model for each of these phenomena in Modal
Dynamic Inquisitive Semantics. Finally, section concludes.

5.1.2 Anaphora theory

Entity-denoting linguistic expressions may refer to an individual (or a set
of individuals) kept track of in discourse. They are called discourse referents
(Karttunen [1976) (or dref for short). I use here the definition of anaphora by
Partee 2014l

5.1.1. DEFINITION (Partee 2014). Anaphora is a relationship between a referen-
tially dependent expression (the anaphoric expression, e.g. a pronoun) and a
referentially independent expression (the referential expression, e.g. a proper
name, a definite or indefinite description) that serves as its antecedent and from
which the anaphoric expression gets its reference (or other semantic Value).EI

Although anaphora with a propositional referent exists, we focus on individual
referents here. Following van den Berg 1996, Nouwen [2003 and Schlenker 2011,
I consider that all quantifiers can introduce discourse referents, e.g. universal
quantifiers.

In the following, I use u,v, z,...i, j, k, ... as (a countably infinite set of) con-
stants to symbolize drefs. Letters ¢, j,k,... are used to report the annotations
given by the source. Letters u,v, z, ... represent my analysis. I index anaphoric
expressions with a subscript and referential expressions with a superscript. I put
the dref on the determiner when possible. For example, in , a* girl is the
antecedent, and she, and her, are anaphoric to a* girl.

(3) A" girl was sitting here. She, forgot her bag. Do you know her,?

When one or more expressions refer to the same antecedent, each expression
(including the antecedent) is called a mention, and their set is a chain.

There exist two types of chains: identity chains and bridging chains. Identity
chains (aka. co-reference) are chains where all mentions are interpreted as the
same individual, e.g. in . They are further subdivided into direct references

1. The boldface is mine.
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when the anaphoric NP shares the same noun as the antecedent NP, indirect
references when the anaphoric NP has a different noun and pronominal references
when the anaphoric expression is a pronoun.

Bridging anaphora (aka. associative anaphora) concerns anaphoric expres-
sions whose interpretation is not identical to the antecedent but can still be
determined by it. Various ontological relations between the two elements are
possible, for example, meronymy (whole/part) [(4-a)| participant [(4-b)| and so
on. I use primes to indicate bridging anaphora (e.g. j and j" are in an associative
chain).

(4) a. The thief approached the’ house. The; door was locked.

(ANCOR guidelines, translated)
b.  The’ concert was great. I loved the; singer.

5.2 Answers and co-reference to wh-words

Answers offer a favored context for wh-referents. When a responder B answers
a question raising wh-dref u, she knows the existence and true identity of u. Thus,
she can felicitously talk about wu.

The goal of this section is to provide a theory of wh-anaphora between a
question and a mention-all answer. I base this theory on theoretical works as
well as annotation works. I compare the glosses given by formal semanticists
to occurrences of chains containing a wh-word in an anaphora-annotated corpus
named ANCOR. First, I highlight the inconsistencies in the anaphora-annotated
corpus. Then, I propose a theory based on some previous theoretical works but
using more recent concepts. This proposal critiques ANCOR’s annotations and
pushes for a change in the way anaphora with a wh-word are annotated.

The proposal I defend is made up of the following three points:

1. Inside and after a mention-all answers, a demonstrative NP can refer to the
wh-word

2. Mention-all instantiations of wh-words must be annotated as co-reference
to the wh-word (i.e. in an identity chain)

3. Wh-anaphora is a structured anaphora in the sense of Brasoveanu 2007l
i.e. expressions can be anaphoric to the range of the wh-word as well as
any potential instantiation

Section briefly introduces the notions at stake in this theory: instantia-
tion and structured anaphora. Section presents the corpus study on ANCOR.
The empirical data is laid out in section Finally, section [5.2.4] provides the
theoretical evidence in favor of the proposal.

ANCOR contains speech disfluencies and transcription spelling mistakes. The
original text is reproduced sic as in the corpus, but translations include fixes.
Transcription mistakes and disfluencies are labeled by i.
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5.2.1 Issues

Instantiation

In an answer to a wh-question, the phrase that could stand alone as a short
answer is called the instantiation of the wh-word (or wh-phrase) of that ques-
tion. For example, in[(5-b)] the instantiation of which student is Mary because B
could have also answered Mary alone. Intuitively, this instantiation is the value
(provided by the answer) of the variable abstracted over by the question.

(5) a. A: Which" student cheated?
b. B: It, was Mary,,.

A mention-all answer to a questions provides the maximal individual satisfying
the question. Therefore, it is reasonable to assume that the discourse referent
u introduced by the wh-word and the discourse referent v introduced by the
instantiation are in an interpretative relation. The problem is: should which
student and Mary be in a co-reference (v = wu) or should they be in a bridging
anaphora (v = u)? There is no agreement in the literature on the answer to this
question. The same question between it and which student arises.

Anaphora between the wh-word and its instantiation

Bridging anaphora includes part-whole relations where the antecedent is a
plural entity. For example, John, is a member of the set u of children in @
They are labeled BE-INST (for instantiation) by Nand and Yeap 2013|

(6) The; children are in the yard. John; plays with a ball.

(ANCOR guidelines, translated)

Similarly, the denotation of an instantiation is an individual who is part of
the wh-domain (Poesio et al. 2024). According to this view, u and v constitute
a bridging anaphora in dialogue (v = u'). T call this view the Mention-all
Instantiation is Bridging approach.

In the following of section [5.2] I refute this analysis and defend that wh-word
instantiations in mention-all answers are in an identity chain with the wh-word,

e.g. v=uin|(5)]

Structured anaphora for wh-words

The second claim concerns the nature of wh-referents in general. Discourse
referents introduced by generalized quantifiers exhibit behaviors that specific in-
definite or definite NPs do not exhibit. They can be referred to by a plural
pronoun and it is possible to zoom in on each individual and refer to them
with a singular pronoun [(7-b)] This phenomenon is called telescoping (Roberts
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1989). Brasoveanu 2007b| regroups telescoping and other phenomena akin to
quantifier scope extending over sentences under the term of quantificational
subordination.

(7) a. Each’ degree candidate walked to the stage. They; were all smiling.
b. Each/ degree candidate walked to the stage. He; took his; diploma
from the Dean and returned to his; seat.
c.  Harvey courts a’ girl at every convention. She; always comes to the
banquet with him. The; girl is usually also very pretty. (Karttunen [1976)

The existence of plural reference and quantificational subordination prompts
Brasoveanu [2007b to consider anaphora with quantifiers as structured anaphora.
The referent introduced by a quantifier is not valued by an individual but by
a more complex structure, giving access to the scope set (for plural reference)
and each of its values (for quantificational subordination). The following sections
provide evidence that specific and generic wh-words involve structured anaphora.

5.2.2 Corpus study

English corpora

There are several English corpora annotated in anaphora. The most known
are OntoNotes (Hovy et al. 2006), GUM (Zeldes 2017)) and WikiCoref (Ghaddar
and Langlais 2016)), which is based on OntoNotes markup. However, none of them
considers that wh-phrases are referential. Thus, wh-anaphora is not annotated in
these corpora. The guidelines of these corpora justify this choice by claiming that
quantified NPs (and, in particular, wh-phrases) do not refer to specific individuals
but have a non-specific reading.

Corpus ARRAU (Poesio et al. [2024) annotates some “generic” quantified NPs,
including wh-phrases. However, its guidelines only mention intra-sentential exam-
ples and plural reference to most N. No cross-sentential reference to a wh-phrase
was found in the free part of ARRAU.P]

2. Here and throughout this paper, I exclude propositional anaphora to the whole interrog-

ative, e.g. [(i)] and
(i)  [When are we going to the beach?]’ It; depends on the weather. (Hui [2021)

(i) a. spkl: [depuis quand est-ce que vous l'avez eu|; ? [a quelle occasion]y, |...] ?
(ANCOR:019 _C-2)
‘[How long have you had it?]’ [On what occasion?]F’
b.  sPK2: oh ma foi non je m’en;/, souviens pas
‘Oh my goodness, no, I don’t remember that; .’
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ANCOR

The absence of relevant data from English corpora prompts me to consider
French corpora as an alternative. The corpus ANCOR (Muzerelle et al. |2014)) is
a large French spontaneous speech corpus annotated in co-reference (488,000
words, 30.5 hours recorded). Some interrogative pronouns and determiners are
annotated as mentions.ﬂ In this section, I use ANCOR for two purposes. First,
it provides expert annotations to support my proposal. Second, I briefly evaluate
these annotations and critique them.

A Python script was used to extract the non-trivial chains containing a men-
tion satisfying the following: the mention has the feature NEW=YES (i.e. anno-
tated as an antecedent) and contains a form among qui ‘who’, que/qu’ ‘what’,
quel(le)(s) ‘which’, lequel(el)(s) ‘which one’; ot ‘where’, quand ‘when’, comment
‘how’, pourquoi ‘why’ or combien ‘how much/many’. Chains strictly included in
another chain were removed.[]

The script found 400 bridging and 101 identity chains with a wh-word. In
98% of them all, the wh-word was quel (‘which’), or another flexion of this word
(in gender or number)ﬂ Let me first focus on identity reference chains. Bridging
chains are explored in the second part of section [5.2.3]

Two false positives (relative pronouns) were removed manually. The other
chains were annotated with some syntactic features. We first focus on anaphora
to an instantiation. To constitute a corpus of study, we excluded:

— 6 chains where the anaphoric expression could rather be analyzed as refer-
ring to the whole interrogative proposition (see fn.

3. The written French corpus DEMOCRAT (Glikman et al. [2022) also contains some anaphora
chains including interrogative words, although much fewer, e.g. intra-sentential co-references

(i-a)

(i) a.  Qui est-ce qui voudroit gouverner ainsi ses; affaires publiques ?
(DEMOCRAT:montesquieulois)
‘Who' would want to govern their; public affairs in this way?’

4. The scripts and annotations are available at  https://github.com/
Valentin-D-Richard/ANCOR_eval

5. A brief look at the corpus revealed that some anaphora with interrogative pronouns are
missing. For example, qui ‘who’ and moi in|(i)| should be in a joint chain because the latter is
the instantiation of the former, but no chain contains them both. Anaphora with interrogative
words was intended to be included in ANCOR (Jean-Yves Antoine, p.c.). Therefore, this might
be a systematic annotation mistake. See Richard [2025al for a more detailed evaluation of the
annotations of chains containing an interrogative word in ANCOR.

(i) a. SPKIl: et qui® est-ce qui remplissait ‘les les f- les papiers administratifs ah bon
(ANCOR:021 C-6)
‘Who filled out the administrative paperwork?’
b. sPK2: moi,
‘Me.


https://github.com/Valentin-D-Richard/ANCOR_eval
https://github.com/Valentin-D-Richard/ANCOR_eval
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’ Pronoun ‘ Count ‘
ce (‘that’) 17
ca (‘that’) 1
tout (‘everything’) 1
n’importe quoi (‘anything’rc) 1
n’importe lequel (‘anyrc of these’) | 1
quelque chose (‘something’) 2

Table 5.1 — Anaphoric pronouns and their number of occurrences in the corpus
of study.

— 24 chains where the referring expressions are repetitions of the anaphoric
expression

— 5 chains where the referent is the context domain of the wh-word.[]

— 4 additional chains where the wh-phrase is in an embedded interrogative

Thus, the corpus of study is reduced to 60 co-reference relations, all of them
with quel(le)(e). Out of these relations, 23 have a pronoun as the first co-referring
mention following the wh-phrase. In view of arguing on the proposal, we focus on
these chains in the following. The list of the pronouns in these chains and their
counts is given in Tab. [5.1] The complete list of the dialogues these chains are in
is available in Appendix [C]

5.2.3 Different anaphora types in answers

In this section, I present the data collected in ANCOR and show how it supports
my proposal.

6. Referents representing the context domain (aka. range, or restrictor) of a wh-phrase are
necessary to annotate anaphoric negative quantifiers or pronouns (van Rooij|1998)), like in
where no-one quantifies over second-year students. ANCOR contains examples like where the
dref j introduced by votrel famille ‘your? family’ co-indexes qui; ‘who;’ because the value of j
determines the context domain of this interrogative word. This kind of anaphora is irrelevant
for the study of mention-all instantiations.

(i) a. A: Which" second-year students cheated?
b. B: No-one, cheated.

(i) et en général dans votre’ famille qui; est-ce qui se sert le plus souvent du dictionnaire ou
des dictionnaires ? (ANCOR:CO2_ESLO_003_C)
‘In general, in your’ family, who; uses the dictionary or dictionaries most often?’
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Demonstrative pronouns in answers

A total of 19 anaphoric pronouns are demonstratives: ce or ¢a (‘that/this’).
All of them (except one: in Appendix [C)) are subjects of a copular predicative
construction whose object is an answer to the question. For example, SPK2
answers question |(8-a)| with |(8-b)l The pronoun ce (here elided to ¢’) is in an
identity chain with quelle. By answering the question, SPK2 makes common
ground that there was a subject she did best in and what this subject was.
Therefore, it; is felicitous.

(8) a. sPK1: madame lorsque vous étiez encore a 1’école dans quelle’ matiere

étiez vous le plus fort 7 (ANCOR:021_C-6)
‘Madam, when you were still at school, which/ subject did you do best
mn?’

b. SPK2: ah c;’était littérature; .
“It; was literature;’

After answering a mention-all question, the wh-referent stays accessible in the
subsequent discourse and is valued with the individual provided in the answer, as
illustrated by ce; nom-la (‘this; name’) in the third speech turn of [(9)]

(9) a. SPK3: ah oui ce serait quel/ nom euh ? (ANCOR:023_C)
‘What name would it be?’
b. SPK2: c,’était Ligneaux; |...]
‘It; was Ligneaux;.’
c. SPK2: et ce; nom-la euh ﬁgurentﬂ dans les registres def des paroisses
‘This; name appears in parish registers.’

Thus, ANCOR’s annotations support item (1| of my proposal.

The instantiation annotation

ANCOR agrees with Poesio et al. 2024|regarding the annotation of instantiations
in answers. They use the Mention-all Instantiation is Bridging approach. In|(8-a)|
the instantiation littérature; is annotated as a bridging anaphora with quelle’
matiére because literature belongs to the set of school subjects.

In the corpus of study, the 17 mention-all answers of the form ce + étre +
NPj,q (‘“it + be + NPy,s’) are inconsistently annotated with respect to the relation
between the wh-phrase and NP;,,. Twelve have a bridging relation like , one
has a co-reference relation @, and the three others have no relation at all.

Other parts of ANCOR contain cases where the instantiation is in a co-reference
with the wh-phrase. Dialogues and both contain a mention-all question
and a mention-all answer. However, the instantiated NP la; forme que ¢a a pritt
au mois de mai is annotated as a direct identity chain.
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(10) a. SPK1: et d’aprés vous ca va prendre quelle’ forme cet ? (ancor:542_©-3)
‘What shape do you think it will take?’
b. SPK4: oh ¢a prendra la; forme que ¢a a pritf au mois de mai
‘It’ll take the; shape it took in May.’

Another example is dialogue |(11) |Z| In this conversation, quo# and licence;
are annotated as an indirect identity chain and not a bridging anaphora.

(11) a. spKl: elle souhaite s’inscrire chez nous madame  (ancor:098_00000063)
‘She would like to register with us.’
b. SPK2: oui

‘Yes.’
c. SPK1l: en quoi’
‘What; for?’

d. spk2: et licence; un AES
‘[First year of AES bachelor];.’

To sum up, ANCOR seems to apply the Mention-all Instantiation is Bridging approach,
although some of its annotations favor the opposite approach: mention-some
instantiations are in a co-reference with the wh-phrase. The existence of the
latter approach in ANCOR supports item [2] of my proposal. Additional theoretical
evidence to this item is brought in section [5.2.4] I propose that the bridging
annotations for mention-all instantiations should be changed in ANCOR.

Anaphoric quantificational pronouns

In the corpus of study, we observe that an anaphoric mention referring to
a wh-prase can be a quantifier or a quantificational pronoun. For example, in
SPK2 says that all individuals of the domain of quels’ gens ‘which]PL]

people.PL’ are true witnesses.

(12) a. SPK1: pour bien apprendre quels’ gens est-ce qu'’il faudrait fréquenter
7. (ANCOR:015_ C-2)
“To learn properly, which’! people should you get to know?’
b. SPK2: toutjﬂ
‘Everybody;’

Pronoun n’importe lequel (lit. ‘no matter the-which’) is a free choice item. In
(13-f)} SPK1 either expresses indifference about the question or that any newspa-

7. Dialogue was not extracted by the Python script because the wh-word quot was
annotated as not new in the discourse. This choice is not justified. No mention of any training
track appears in the preceding dialogue.

8. Here, tout (‘everything’) is unexpected. The expression tout le monde or tous (‘everybody’)
would be necessary. I assume that tout is nonetheless the right transcription and that this word
is acceptable in the French variety spoken by SPK2.
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per is a newspaper in which SPK2 do crosswords.

(13) a. SPK2: est-ce que vous faites des mots-croisés ? (ANCOR:012_ C-3)

‘Do you do crosswords?’

b. SPK1: oui bien str
‘Yes of course.’

c. SPK2: oui lesquels ?
‘Which ones?’

d. sPkl: lesquels dans quel/ journal *dans quel/ journal ?
‘Do you mean “In which’ newspaper”?’

e. SPK2: oui
‘Yes.’

f.  spkl: oh [n'importe lequel|; et de préférence dans le; Canard En-
chainé
‘Any; (of them) and preferably in the; Canard Enchainé’

The availability of anaphoric quantificational pronouns suggests that expres-
sions referring to a wh-word can refer to their domain as a distributive set (type
et). In the Generalized Quantifier theory (Barwise and Cooper|1981)), determiners
have the type (et, (et,t)). When combined with a restrictor, of type et, they pro-
duce a quantifier of type (et, t), like everybody or any of them. When a referent j
indexes a quantifier, this referent determines the quantifier’s restrictor. However,
if the wh-dref is valued by an individual through a simple assignment function g
(like in the first version of DIng by Dotlacil and Roelofsen 2019), there is a type
mismatch: g(j) is typed e but is expected to be a restrictor of type et. This issue
is solved by suggesting that wh-drefs have to be valued as structured objects, us-

ing a set G of assignment functions. Consequently, ANCOR’s annotations support
item |3| of the proposal. More details are given in section

5.2.4 Theoretical arguments

Plural reference to the wh-scope and quantificational subordination

Van Rooij|1998 gives an example where a wh-referent can be construed as the
maximal plural entity satisfying the question scope. In|(14-b)| them; refers to the
plural entity containing all persons that went to Mary’s birthday.

(14) a. A: Who' went to Mary’s party? (van Rooij [1998)
b. B: At least John was one of them;.

However, van Rooij |1998| also provides an example where wh-anaphora can
zoom in on any potential instantiation of the wh-word. In he; evaluates to
any person able to understand Albert’s paper of dynamics, independently of the
number of people concerned (maybe nobody). As suggested by van Rooij 1998,
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(15-b)|indeed parallels telescoping.

(15) a. A: Who' can fully understand Albert’s papers on dynamics?
(van Rooij [1998)
b. B: Idon’t know, but he; will be a trained mathematician.

These observations support item [3| of the proposal.

Model for structured wh-anaphora and instantiation wh-anaphora

Brasoveanu [2007b models structured anaphora with assignment matrices, i.e.
non-empty sets of assignment functions g. Given an assignment matrix G, the
value of a referent u can vary in G. An anaphoric expression can refer to the set
G(u) = {g(u) | g € G}, to its mereological sum € G(u), or any g(u) given some
quantification over assignments g.

The data I provide suggests that wh-anaphora should also be considered struc-
tured anaphora. Dynamic Inquisitive Semantics DInq as presented in (Roelofsen
and Dotlacil 2023b]) integrates Brasoveanu’s assignment matrices G and can thus
model structured anaphora for wh-drefs.

As explained in section Chapter 3| Roelofsen and Dotlagil include Brasoveanu’s
assignment matrices in MDInqg in order to model multiple wh-questions and the
difference between weak and strong donkey anaphora. These phenomena are not
the focus of this thesis. Quantificational subordination and co-indexation of a
wh-dref with a quantifier occupy a minor part of this dissertation. Therefore, I
opted for a simpler system with singular assignments g because I estimate that
it provides more ease of comprehension in the other parts of this manuscript.
Consequently, a formal model for quantification subordination and co-indexation
of a wh-dref with a quantifier is postponed to a subsequent work. The version of
MDInq I use is sufficient to model the other phenomena studied this thesis.

Maximal witness

The Mention-all Instantiation is Bridging approach is based on the following
argument: Instantiations of wh-phrases are elements of the wh-phrase’s domain.
Let me explain why this argument is irrelevant.

Quantifiers raise two discourse referents, one for their restrictor and one for
their nuclear scope (Dekker [1992)). For example, they in refers to the set
of students that cheated, whereas they in typically refers to the students.

(16) a. Mostresirscorett gtydents cheated.
b. They, will have 0 points.
c. Very few of them, came to the last class.

Scope reference is more typical and frequent than restrictor (or domain) refer-
ence. Referents raised by indefinites are typically scope referents. As generalized
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quantifiers, wh-phrases function similarly. Restrictor reference with a wh-phrase

is possible, like in (see also fn.|(16-c))), but is less common.

(17) Which"estrv:seopew stydents cheated ?
Whoever they, are, they, will have 0 points.
None of them,.

[Anne and Beal,

00 T
@ wE >

Instead of considering that instantiations are elements of the restrictor dref
(Anne, Bea € g(v)), we can simply consider that instantiations are the mereo-
logical sum of the nuclear scope of the wh-phrase (i.e. the maximal witness):
Anne ® Bea = @ g(u).

In this thesis, we consider that the dref raised by a wh-word is its scope
referent. Therefore, a mention-all instantiation is in an identity chain with this
dref. This ends the proof for item [2| of my proposal.

5.2.5 Interim summary

In this section, I argued for a theory of wh-anaphora repeated below:

1. Inside and after a mention-all answers, a demonstrative NP can refer to the
wh-word

2. Mention-all instantiations of wh-words must be annotated as co-reference
to the wh-word

3. Wh-anaphora is a structured anaphora in the sense of Brasoveanu 2007b

Crucially, item [2 only applies to complete mention-all answers. Instantiations
in partial answers to mention-all questions and answers to mention-some ques-
tions do not co-refer to the wh-word because they are partial witnesses. More
information about the true witnesses may be added subsequently, as illustrated
by . Therefore, it makes sense to annotated these wh-word instantiations
as bridging anaphoric expressions. For example, in conversation [(18)] v and u”
constitute a subpart of the sum of the true witnesses represented by wu.

(18) a. A: Who" knows how to code in python?
b. B: Mary,.
c. A: Only Mary?
d. B:

No, also John,.

5.3 Specific and generic co-reference to wh-words
in non-answers

This section investigates the properties of wh-anaphora in subsequent sen-
tences that are not answers. Parallel to the specific vs. generic duality of wh-
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words advocated for in Chapter [2] T argue here that there are two distinct wh-
anaphora behaviors. By default, wh-referents are generic and require modal sub-
ordination (section . However, under a specific reading, the wh-dref can be
referred to by a pronoun in an indicative subsequent assertion, provided that this
assertion is coherent with the question in the discourse (section [5.3.2).

5.3.1 Modal subordination with generic questions

In this section, I argue that generic questions behave similarly to modalized
questions in terms of anaphoric accessibility. A non-specific discourse referent
introduced in a generic question cannot be referred to in a subsequent non-
answering indicative assertion. However, reference is redeemed by modal sub-
ordination. This observation constitutes evidence I will use in section (.4.1] to
advocate for modeling generic questions with a covert wide-scope modal.

Reference to hypothetical individuals

Indefinite noun phrases introduced by such may be anaphoric (Webber et al.

2003). In |(19-b), such people refers to the witnesses of sentence |(19-a)|, i.e. the

farmers who beat donkeys.

(19) a. Some" farmers beat donkeys.
b. Such, people are mean.

Contrary to other anaphoric NPs, such NPs can refer to hypothetical (atomic)
individuals. For example, such a person indenotes any hypothetical farmer
who has beaten a donkey. This denotation is given by co-indexation with the
discourse referent u raised in the negatively quantified sentence .

(20) a. No" farmer has ever beaten a donkey.
b. #This, person would be jailed.
c.  |Such a person|, would be jailed.

Hypothetical wh-referents

Van Rooij [1997], 1998 argues that sequences like above is quantificational
subordination in wh-anaphora. He argues that this behavior can be modeled sim-
ilarly to modal subordination: with dref dependence on world referents. 1 defend
the idea that is generic and generic wh-anaphora is modal subordination.

Consider the mention-some question Suppose responder B does not
know whether any person can model free choice effects in questions. B can never-
theless refer to that hypothetical individual in a conditional antecedent with such

(21-b)|{ or under a modal |(21-c)l Responding in an indicative assertion would be
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interpreted as giving a (partial) answer |(21-d)l Indeed, when the responder ex-
plicitly expresses her lack of knowledge, an indicative co-reference is infelicitous

(21-¢);

(21) a. A: Who" knows how to model free choice effects in questions?
b. B: Idon’t know, but if [such a person|, exists, they, would work at
the ILLC.
c. B: Idon’t know, but [such a person|, would probably work at the
ILLC.
d.  B: #|[Such a person|, works at ILLC.
e. B: #I don’t know, but [such a person|, works at the ILLC.

The judgments in also hold when interpreting |(21-a)| as mention-all if
such a person is replaced by such persons. The phenomenon also appears for

other drefs raised inside a generic question. For example, non-specific indefinite
a’ car can only be referred to in [(22-b)| and [(22-c)] not in indicative [(22-d)|]

Who has a’ car I could borrow?

It, must be an automatic car. I cannot drive manual cars.
It, may be an automatic car. I don’t care.

#It, is an automatic car.

(22)

Ao o
A

Example [(21)| shows that generic mention-some or mention-all questions re-
quire modal subordination, even if the question contains no overt modal operator.
I advocate for considering generic questions as inherently modal contexts.

Understanding generic wh-word reference

An epistemic modal statement might p expresses a relation between the com-
mon ground and the hypothetical proposition p. The proposition p is not consid-
ered as a fact, but is hypothetical. Similarly, a question raises alternatives, i.e.
resolution propositions that are hypothetical with respect to the common ground.

In Chapter 4] I modeled a hypothetical proposition by a local context. Ex-
tending this analogy, each possible answer to a question can be modeled as a local
context in discussion. Follow-up questions refine the given question, and can thus
access these local contexts. That is why wh-drefs are acceptable in follow-up

questions, as seen above (e.g. [(1-b)).[[]

9. However, an indicative main verb is possible if the subsequent sentence is in the scope of
a generic operator provided by the anaphoric expression. For example, in A expresses her
appreciation of any local situation where she gets an automatic car. The car is only defined in
those local situations.

(i)  A: An, automatic one is fine for me.

10. I refer to the discussion on exemplification in section of Chapter |§| for examples of
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Non-interrogative wh-words can also behave like modal operators. Typically,
the wh-word introducing free relatives can be referred to in the following sentence,
but only via modal subordination. For example, modalized assertion can
refer to any problem Mary faces today, while indicative is unacceptable.

(23) a. A: Whatever" problem Mary is facing today will not block her.
b. A: She would/will solve it,, immediately.
c. A: #She solves it, immediately.

In out-of-the-blue question-assertion sequences uttered by a single person, H.
Li observes that reference to the wh-word is infelicitous. For example, [(24-a)| feels
off when the second sentence is not an answer to the first one. |(24-a)l Yet, when

the pronoun is in the scope of a modal operator or an attitude verb |[(24-c)|
the sentence is more acceptable.

(24) a. Who' is Bob dating? #She; is a doctor. (H. Li|2020, attr. to Anna Szabolesi)
b. Who' is Bob dating? She; might be a doctor.
c.  Who' is Bob dating? I heard she; is a doctor.

This phenomenon might constitutes additional evidence in favor of the modal
behavior of generic questions with respect to anaphora because, outside of any
context, [(24-b)| and |(24-c)| could be analyzed as generic questions.

5.3.2 Identification and coherence

Specific wh-anaphora

Despite examples like requiring modal subordination, several cases of
wh-anaphora in a subsequent indicative assertion have been brought up in the
literature, e.g. |(25)} |(26)| and |(27-b)!

(25) a. SITUATION: John saw Bob talking with a woman who was wearing a

hat.
b. JOHN TO A FRIEND: Who' is Bob talking with? She; is wearing a
weird hat. (H. Li|2020, attr. to Anna Szabolcsi)
(26)  Which’/ writer won the Nobel Prize in Literature in 1969? To give you a
hint, he; is Irish. (Haida [2007)
(27) a. A: Who/ went to Mary’s party? (van Rooij [1998)

b. B: Idon’t know, but Mary liked him; a lot.

The common point to these cases is that they (or their context) establish or
presuppose that at least one true witness exists. Let me show that all of these
examples are specific anaphora.

access to alternative local contexts.
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In (taken from H. Li2020)), BOB has somebody specific in mind. I argued
in Chapter 2] that this kind of epistemic state is associated with the specific
reading whog. I also claimed that exam questions, like |(26), are only felicitous
with a specific interpretation (and which + sg is specific anyway). In [(27-b)] the
singular pronoun him; forces its domain to be a singleton. This domain narrowing
favors specific readings (cf. Schwarzschild 2002).

In Chapter [, I explained that whos comes equipped with an extra identifi-
cation method. In , who’ is identified as the woman with a weird hat Bob
was talking to. This property explains why specific wh-anaphora in subsequent
assertions by the asker are possible.

However, example does not quite work with this approach. A can
utter as generic, and, in particular, without knowing if anyone went to
Mary’s party. However, B’s answer stipulates that someone (exactly one person)
attended her party. To solve this apparent problem, remember that the asker and
the speaker may disagree on the wh-word reading because whog and whog are
homophonic. Therefore, B can interpret as specific because he knows that
exactly one person went to Mary’s party, independently from A’s interpretation
(provided that the context allows that).

The coherence constraint

There is one additional ingredient for a felicitous specific wh-anaphora: dis-
course coherence. Take again H. Li2020s examples in . The question “ Who’
is Bob dating?” is specific by default. But then, why is “She; is a doctor” unac-
ceptable?

Anaphora is sensitive to discourse relations (Asher and Lascarides 2003). I
argue that a felicitous specific wh-anaphora requires the subsequent sentence to
be coherent in the discourse.[]

With “She; is a doctor”, it is unclear how this sentence relates to the question
about 7. However, we can redeem this incongruence by setting a situation where
this assertion is helpful in the conversation.

In [(28-d)| A clarifies the goal of her question. This move helps Mark under-
stand why he might be an authority with respect to this question. It indicates
to him where to search (here: among his female colleagues) to try to provide an

11. H. Li 2020 takes the discourses in and as evidence that anaphoric expressions
in arguments of psych verbs facilitate reference to wh-drefs. I refute this analysis. These cases
are simply specific questions. The question in [(i-a)| uses which+sg, and the follow-up assertion
is related to the girl winning the game. Disco can only make sense if, for example, it
is uttered by a tourist arriving in Rome, seeing that it has been ransacked, and seeing residents
complaining about foreign soldiers.

(i) a.  Which? girl won the game? Bob envies her;. (H. Li 2020} attr. to Philippe Schlenker)
b.  Which’ troops occupied Rome? The residents hate them;.
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answer.

(28) a. SITUATION: A desperately wants to know who Bob is dating. There-
fore, she goes to the hospital where Bob and her girlfriend work and
finds Mark, one of their colleagues.

b. A: Who" is Bob Roger dating?

c. A suddenly realizes that Mark might not understand how he could know
that.

d. A: She, is a doctor. And she, is working in your department.

5.4 Modeling wh-anaphora

In this section, I model the three phenomena presented in sections [5.2 and
[b.3], that is: reference to a wh-word in an answer, reference to a generic wh-word,
and reference to a specific wh-word. Section starts with generic questions
and modal subordination in Modal Dynamic Inquisitive Semantics. Specific co-
reference is modeled in section [5.4.2] Finally, section is dedicated to stack

management for answers.

5.4.1 Modeling generic questions

Modal subordination and covert G

In Modal Dynamic Inquisitive Semantics MDIng, utterances are interpreted
by functions from macro-context to macro-context. A macro-context 7 is a stack
of local contexts. Modal subordination is modeled by pushing a new local con-
text onto the stack and updating it with the modal prejacent. Follow-up modal
assertions can access this local context, but indicative ones cannot.

To model the modal behavior of generic questions, I assume that generic
questions contribute a covert modal operator G. Chapter 4| established that overt
modal operators leading to a non-specific reading must raise to Spec FocP. There-
fore, I will suppose that G is generated at Spec FocP. Operator G is pragmatically
performative, as it creates a new local context. However, more investigation would
be required to exhibit its precise semantic contribution. For now, I leave its modal
base (u¢) and ordering source unspecified.

[G]mDIng :== AU. PUSH U; PERC Qcld

Ocd = A¢ys. s €c NI €U(c). WC(s) C WC(s) (5-1)

In Chapter 2] T argued that the specific vs. generic ambiguity is located at
the wh-word level. The presence of G high in the logical form thus requires an
explanation. Although wh-words are generated and interpreted in situ, they move
to Spec FocP to co-index FOC. This is also their surface position in English. T
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hypothesize that during this movement, a generic wh-word also marks FocP with
genericity. A FocP marked with [+generic| generates covert G just above.

When the wh-question involves future tense, habitual aspect, or a generic
term, the respective modal operator contributed by these constructions may move
to replace covert G. Giannakidou and Mari 2021 advocate for a similar movement
of the operator contributed by the epistemic future above the question operator.
Finally, as seen in Chapter [d] even if the wh-word is specific, an explicit possibility
modal operator can create a generic reading by rising just above Spec FocP.

Including the null individual

In Chapter[2] I propose to model generic whog as containing the null individual
* in its domain. To implement this idea, we first have to introduce x into MDInq.

In MDlIng, the domain interpreting type e is a complete lattice D’ of plu-
ral individuals, including a bottom element *. Following Landman 2011, the
pluralization operator * includes x. For example, if the dogs are a and b, then
*dog = {x,a,b,a ® b}. Because * is the bottom element of the mereological
lattice, we have x < d and x @ d = d for any plural individual d.

In this setting, the definition of some operators must be updated. The atom
operator only selects non-null atoms (5.2). Moreover, [u] only introduces a non-
null discourse referent ([5.3).

atom{u} = Ac,s. s € cAY(w,g) €s. glu) #xAN=(Ty #* y<g(u) (52)

glulg" if rdomg¢ =rdomgU {u} A (Vz# u. z € rdomg — g(z) = ¢'(2))
Ng'(u) # *
sluls"if  (V(w, g) € s. I, ¢') € s'. w=w"A glu]lg’ )\
(V(w',¢") € §'. Hw, g) € s. w=w"Aglulg)
[u] ;== A¢,s. 3t € c. tu]s
(5.3)

Generic whog

Generic whog introduces a dref u and requires that the predicate P whog is
associated with holds on u. With [u]g, the discourse referent u is authorized to
take % as a value. Definition is formally exactly the same as the previous
definition of [u], but the inclusion of % in the model changes its denotation.

ﬂwhoG]]Mqu = A\P. [u]g,’P(u) (54)
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gluleg if rdomg =rdomgU{u} A (Vz#u. z € rdomg — g(z) = ¢'(2))
slulgs’ if (V(w,g) € s. (W', ¢) € §'. w=w"A gluleg" )\
(V(w',¢') € §'. H(w, g) € s. w=w A glulgg’)
[ulg :== Ac,s. Tt € c. tlu]gs
(5.5)

Null answer exhaustification

As explained in section null answers undergo mandatory exhaustifica-
tion, leading to the nobody reading. Unfortunately, adapting the exhaustification
operator and its respective grammatical theory to (Modal) Dynamic Inquisitive
Semantics is not an easy task and would go beyond the scope of this thesis.E
Therefore, I propose to model a simplified version of null answer exhaustification
at a fixed syntactical position in the left periphery. Null answer exhaustification
must be performed after processing the FinP but before computing the ques-
tion presupposition, so before processing INT. Therefore, I include null answer
exhaustification in the witness request operator 7u.

The definition of 7u is modified by (i.) ignoring  in the initial definition of ?u
(5.7), and (ii.) disjoining it with a special case for x . Intuitively, constraint
(ii.) means “For all possibility (w,g) in s, x and only x satisfies the question’s
scope in w”.

Tu= X¢,s. s E€c N (5.6)
(Fx # * Y(w,g) € s. ', ¢) € Uc. w=w Ng'(u) =2x) (5.7)
vV (V{w,g) € s. V(u', ¢') € Uc. w=w — g (u) =x*) (5.8)
Example

To illustrate these new definitions, consider generic question |(29)| Its logical
form (before reconstruction) is given in Fig. and its semantic representation

in[(29-b)] Operator ! is vacuous here.[F|

(29) a. Who" slept well? (generic)
b.  1(PUSH U; PERC QclU), with U =!([u]g;sleep well{u}); ?u

I consider a simple model with two atomic individuals @ and b and four worlds
Wg, Wap, Wy and wy. The subscript indicates the set of individuals who slept well.

12. I refer to Klochowicz[2025 for an attempt to adapt an exhaustification operator to Inquis-
itive Semantics.
13. For the absence of (?) in formula |[(29-b)| see footnote [8 of Chapter
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TypeP

T

INT  FocP[4 generic]

T

G FocP [+generic]

/\
NP; Foc’

T

whog * FOC, FinP

T~

t; slept well

Figure 5.1 — Logical form of before reconstruction.

Wq Wqp Wy Wy

Co: [] (o ° ° o
1 [u]g; sleep  well{u}
Wq Wap Wy Wy Wq Wap Wp Wy
[u/d] o o [u/d] o o o
[u/a @ b] mﬂb} [u/a®b] e
[u/0] [u/b] o o
[u/4] [u/x] o o

Wq Wqp Wy Wy Wq Wap Wy Wy

[u/a] ° o [u/a] @ e o e

[u/a @b e o [u/a®b « (@ o o

A [u/b] e ° A Ju/b) e e (e) e

[u/*] ® [u/«] o o o (9
mention-some mention-all

Figure 5.2 — Topmost local context output of the denotation of generic “ Who slept
well?” under mention-some and mention-all reading.



5.4. Modeling wh-anaphora 109

Wq Wap Wy Wy Wq Wap Wy Wy
MS. MA.
¢t ) (oG] ¢ 0 (&)
mention-some mention-all

Figure 5.3 — Common ground output of the denotation of generic “ Who slept
well?” under mention-some and mention-all reading.

The denotation of U from is displayed in Fig. [5.2] with the mention-
some reading in the bottom left-hand corner and the mention-all reading in the
bottom right-hand corner. As expected, the alternative encoding the null answer
only contains the possibility (wy, [u/*]), both in mention-some and mention-all
readings.@

On a macro-context (co), if the update is successful, it produces a
macro-context as illustrated in equation [5.9] (either mention-some MS or mention-
all MA, depending on the exhaustivity interpretation of whog). The representa-
tion of ¢ is displayed in Fig. |5.3] under the respective MS or MA reading. No
discourse referent is defined in ¢, but inquisitiveness is projected as expected.
We recover the same contexts as in inquisitive semantics for mention-some and
mention-all questions.

. 2mMS/MA MS MA
<C > [Whog slept well?]ypi o . c / cy (5 9)
0 ’ oMs /MA )
0

Co

5.4.2 Modeling specific co-reference

Now, I turn to specific questions.

Specificity condition

Von Heusinger 2002 suggests modeling a specific NP, by letting the value of
u depend on the value of another dref v. In most cases, v is the speaker and u
is absolutely specific. As explained in section [2.4.1] von Heusinger’s definition
cannot work as such in our case because the value of a wh-referent can change
depending on the world, i.e., the identity of u is not entirely known. Letting this
dependency include the evaluation world as an additional factor—that is, using an
individual concept—leads to definition [5.4.1} The set of discourse referents defined

in context ¢ is rdom ¢ := | J,., rdom s.

14. Note that the positive mention-some alternatives now contain a possibility with assign-
ment [u/x]. This situation is not a problem because these possibilities cannot be expressed
linguistically. A proposition like sleep well(x) is a tautology. Therefore, it does not answer
the question. The question can only be answered by eliminating worlds, not by eliminating
assignments. I refer to Roelofsen and Dotlacil [2023bl § 3.3.11 for more discussion on this subtle
point.
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5.4.1. DEFINITION (Specificity condition). An NP, in a sentence interpreted by
a proposition U with respect to a context c is specific if there is a contextual
salient function f and v € rdomU(c), v # u, such that for all possibility (w, g)

in JU(c), g(u) = f(w, g(v)).

5.4.2. EXAMPLE. Consider that there are three cards face down in front of you,
one on the left, one in the middle, and one on the right. Among those cards,
there is exactly a king K, a queen Q, and a jack J, all of the same suit. The
possible worlds are wg,. where xyz is a permutation of K()J. We assume that
the individuals are K, ), and J. I suppose here that v is the speaker and is fixed.

Question is quantifying over the card figure. The specific identification
function is the card on the left.

(30)  What" is the card on the left?

The following diagram represents in the example model. We can check
that for every possibility (w, g), g(u) = the card on the left(w).

WrQs WKkJjQ WQKJ WJr WJjkQ WJQK
w/K] @& @ . . . .
[w/Q e . Cam— . .

[w/J] e . . . Cam—

In most cases, the wh-word is specific with respect to the speaker, i.e. v is
the speaker. However, specificity with respect to a dref v introduced in the same
utterance U as u is possible. Examples include universally quantified questions.
In , for instance, the speaker might not know the identity of the presents
that the students bought, but for every student g(v), she can refer to the present
g(u) = f(w, g(v)) that g(v) brought in w.

(31)  Which" present did every” student buy?

Type-shifting non-modal utterances

As presented in Chapter [} indicative utterances produce a covert operator
INDIC to type-shift their interpretation from type k — k (context update function)
to type ¢ — ¢ (stack update function). I assume that when a FocP is not marked
with the feature [+generic], it generates a default operator INDIC above Spec FocP.
This operator can be replaced by a raising modal operator.
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Coherence condition

The identification function f can be used in subsequent indicative assertions
to refer back to the wh-dref, but only when the new information is consistent
with this individual concept. In particular, if f is determined by the question
scope, like in “Who is Bob dating?”, then a follow-up assertion uttered by the
same speaker must be coherent with this question.

To model this sensitivity to discourse coherence, I assume that cross-sentential
reference to individual concepts introduced in questions is only possible when
there is a defined coherent discourse relation between the two utterances. For
example, the second discourse unit in elaborates on the established infor-
mation that Bob is dating someone by judging this romantic relationship. Indi-
vidual f is a lucky girl because she is dating Bob. Thus, she can felicitously refer
to f. On the contrary, Bob’s girlfriend being a doctor has nothing to do with her
dating Bob, so is unacceptable out of the blue.

(32) a. A: Who is Bob dating? SN #Shey is a doctor.
b. A: Who! is Bob dating? ELAB, Shey is a lucky girl.

5.4.3 Modeling answers

Pragmatics of answers

By responding to a mention-all question with a non-null answer, the responder
asserts that the set of true witnesses is nonempty and specifies the maximal true
value of the wh-dref. The phrase instantiating a wh-word in this mention-all
answer is co-indexed with the wh-word. This co-indexation also allows us to
model short answers without ellipsis.

Answers to modalized questions typically agree in modality with the question.
Short answers are evaluated in the local context provided by the question. Be-
cause of that, the wh-dref and the instantiation dref might stay inaccessible from
the common ground even after the question. To demonstrate that, take dialogue

(33)}

(33) What* creature might walk in?

A, wolf, a tiger,», or maybe something, else. (non-specific)
#Itu/u//uu/u/// is grey.
But it, would eat you first.

0o o
S

The disjunctive short answer |(33-b)| to [(33-a)| can have a low scope reading,
meaning “It might be that a wolf, a tiger, or maybe something else walks in”.
Thus, the discourse referents u/, u” and u” need to be evaluated in the local

context introduced by might in the question. After answer |(33-b)| this local
context is maintained. Responder B cannot refer to any of the creatures that
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might walk in in a subsequent indicative sentence . Modal subordination is
still required to talk about the instantiations (e.g. the wolf or the tiger), but also
the wh-dref-that is, any creature that might walk in—, as illustrated by

As commented in section [5.2.3], answers to specific questions maintain the wh-
dref accessible. Therefore, answers to specific or generic questions do not affect
the stack. They can be modeled like elaboration.

Short answers are interpreted with a similar modal structure to the questions.
If a generic question contributes the modal operator M : k — k, then a short
answer whose literal interpretation is V includes percolation with M. Therefore,
their denotation is UPDATE V; PERC M V. Short answers to specific questions have
no modal structure and are simply type-shifted using UPDATE V), like indicative
clauses.[M]

Examples

To illustrate the model for short answers, consider generic question and
mention-all answer . Their semantic representations are given in [(34-c)|and
respectively. Predicate KHMFCEQ means knows how to model free-
choice effects in questions. Vacuous operators are simplified. The evolution of an
initial stack (c¢) on these formulas appears in (5.10)).

(34) A: Who" knows how to model free choice effects in questions?
B: Tomasz,.
1T, with T = PUSHU; PERC O, and U = [u]g; KHMFCEQ{u}; Tu

S = UPDATE V; PERC sV, with V = name{u, “Tomasz"}

aoop

As a short question, is modeled with a modal structure copy. Therefore,
V is evaluated in U(c), where u is defined, and w is still not accessible in the
common ground in the output stack. Given that Tomasz is a proper name, u
should also percolate to the common ground. But implementing this kind of
global accommodation is not the focus of this dissertation.

0 {0 Y e, (VN Y i (WD 51

Now consider specific question and its answer|(35-b)l Their denotations
are shown in [(35-c)| and respectively. Their stack effects are displayed in
equation (j5.11)).

(35) a. A: Who" was sitting here?
b. B: Constance,.

15. Technically, DEC also contributes ! on top of these formulas. See section for a
discussion on that.
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c. 17T, with 7 = UPDATE U, and U = [u]; sitting here{u};?u
d. S =UPDATE V, with V = name{u, “Constance”}

@ T wie)) S vue)) (5.11)

5.5 Conclusion

In this chapter, I proposed a theory of wh-anaphora—anaphora with wh-words
as antecedents in matrix questions. This theory establishes three ways to refer
back to an interrogative word. Modal subordination is required when the question
is generic. The discourse referents of wh-words in specific questions are accessible
in subsequent utterances, provided there is discourse coherence. Finally, pronom-
inal mention is possible in answers. I modeled these phenomena using Modal
Dynamic Inquisitive Semantics, extending it to any question type.

I also suggested reconsidering wh-anaphora annotation in two ways. Wh-
anaphora should be modeled as a structured anaphora. Moreover, instantiations
of the wh-word in mention-all answers should be annotated as co-reference and
not bridging anaphora.

Of course, various other pragmatic effects must be considered in the felicity
of wh-anaphora. For example, I omitted discussions about gender and number.
But I hope this study is a first step towards better comprehending the wide range
of anaphoric properties of wh-words.






Chapter 6

Dynamic and Compositional Aspects of
Adjunct Dependence Utterances

6.1 Introduction

A dependence statement is an assertion expressing that a question’s resolution
depends on another question’s resolution (Ciardelli 2018). For example, sentence
(1) says that if it is sunny, Amy will go to the beach. Otherwise, she will not.

(1)  Whether Amy will go to the beach depends on whether it is sunny.
(Hui [2021)

French can express dependence statements using an adjunct clause, called an
interrogative-based conditional (de Cornulier 2013; Richard [2024al). This adjunct
clause comprises a (complex) preposition and an interrogative. The preposition
can either be selon (lit. ‘in accordance with’), suivant (lit. ‘following’) or en
fonction de (lit. ‘“in function of’). Henceforth, I refer to any of these interchange-
able variants as[SELON|] English has a construction with the same meaning using
depending on.[]

(2) des jeunes des jetines [...| ¢ca peut étre paronyme ou homonyme
some youngs some fasts [...] it can be paronymous or homonymous
[suivant comment vous le prononcez]

[SELON how you it pronounce|

1. Note that there exists another use of selon and suivant that can be translated by according
to, and that expresses the source of some information, e.g This reading is impossible with
en fonction de. 1 thus assume that this use of selon/suivant is independent and I do not focus
on it here.

(i)  Selon les prévisions météo, le mercure va baisser a partir de mardi. (frTenTen23)
‘According to the weather forecast, the mercury will drop from Tuesday.’

115
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‘French words “jeune” and “jedne” can be paronymous or homonymous de-

pending on how you pronounce “jetine”.’ (CIENSFO)

In , the speaker highlights that jedne has two pronunciation variants,
Ay = /30en/ (like for jeune) or Ay =/30n/. Words jeune and jedne can either be
in a homonymy relationship (Bj) or a paronymy relationship (almost the same
pronunciation, Bs). Richard 2024al explains that expresses the following:
which alternative B; holds is determined by which alternative A; holds; in this
case: if A; then By and if A, then Bs.

Interrogative-based conditionals express a complex conditional dependence.
Like in a regular conditional if A, then B, I call antecedent A the clausal comple-
ment of SELON and consequent B the main clause. The adjunct clause [SELON A]
can be syntactically before or after the consequent without changing the meaning,
which I write selon(A, B).

I call adjunct dependence utterance any utterance expressing such a
conditional dependence using an adjunct phrase. As I will show below, ADUs
include French interrogative-based conditionals and English constructions “De-
pending on @, p” (M. Kaufmann 2016)), but also other variants, like ADUs based
on concealed question or inquisitive ADUs. I use the notation selon(A, B) for
the interpretation of any ADU.

The meaning of ADUs seems to be captured by the meaning given to depend
on by Theiler, Roelofsen, and Aloni 2019 and Hui 2021, If dep(B, A) represents
the denotation of B depends on A, then selon(A, B) = dep(B, A), as glossed in
@

However, the definition suggested by Theiler, Roelofsen, and Aloni 2019 and
Hui 2021] has some limits regarding the dynamic properties of ADUs and regarding
the compositional variation exhibited by SELON structures in French. I aim to
improve their definition and provide a model for dependence utterances in Modal
Dynamic Inquisitive Semantics. Although I only provide a syntactic analysis for
French, a similar structure can be extrapolated for English. The semantic and
pragmatic analyses concern both French and English.

Throughout this Chapter, I take occurrences from corpora whenever possible.
I use corpus CIENSFO (Richard [2024al), which contains spoken extracts from
various online sources. I also use frTenTen23, a French corpus of written web
(Jakubicek et al. 2013)).

Section[6.2) presents the lexical entry for depend on given by Theiler, Roelofsen,
and Aloni 2019, Then, in section [6.3] I provide data showing that this definition
is insufficient and needs to be adapted. I exhibit three problems that I solve in the
rest of the chapter. In section [6.4] I present my compositional theory of SELON
constructions. I show that by letting the adjunct clause attach below FOC, we can
derive the correct alternatives of declarative consequents. Section [6.5|explores the
anaphoric properties of wh-words in the antecedent and accessibility in follow-up
sentences. In section I explain how SELON can relate to an embedded or
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matrix interrogative in the consequent by generalizing its lexical entry. Section

[6.7 concludes.

6.2 Dependence statements in inquisitive seman-
tics

Saying that question B depends on question A amounts to saying that there
exists a functional relation between A’s alternatives and B’s alternatives.Pl That
is, there is a function f : ALT(A) — ALT(B) such that for every proposition
t € ALT(A), if ¢ holds then f(¢) holds.

Conditionals have a modal flavor and can be expressed with the formula
O(A — B) (Gillies 2004). Similarly, dependence statements are modal state-
ments (Karttunen |1977; Ciardelli 2018). The relation between the resolution
conditions is not evaluated in the actual world but in possible worlds respectively
to some modal base. A modifier clause can provide this modal base. For example,
holds in the actual world if there exists a function f from age to income tax
rate such that, for every world w where the Dutch law applies and some people
x is y years old in w, = has income tax rate f(y) in w.

(3)  According to Dutch law, one’s income tax rate depends on one’s age.
(Theiler, Roelofsen, and Aloni [2019)

Let p: s — (s — t) be a modal base function. Theiler, Roelofsen, and Aloni
2019's lexical entry for depend on is given in It is slightly modified to fit the
denotation of inquisitive semantics, i.e. issues are evaluated with respect to sets
of worlds rather than possible worlds.

(4) a. [depend on]ng := AT, T, As. Yw € s.
df 1 ALr(Z) — ALT(J). fmd(f, p(w)),
b.  with fmd(f, M) holding if and only if
(i) conditional dependence:
Ywe M.Vt edom f. w et — w e f(t), and
(ii) non-triviality:
' edomf. tNMADANET M ADA f(t) # f(H)

As explained above, [depend on] asserts that there is some functional modal
dependence fmd(f, u(w)) between the antecedent Z and the consequent 7. The
first condition requires that, for every evaluation world w in the modal
base[M] if alternative ¢ of Z is true at w then f(t) € ALT(J) is also true at w. The
second condition eliminates trivial dependencies (i.e. constant functions

2. To simplify matters, we focus on complete dependence here, excluding cases where a
question’s resolution might partially depend on another question’s resolution. For a discussion,
see Karttunen [1977] fn. 6.
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f) by requiring that at least some inputs ¢, ¢’ intersecting with the modal base
are mapped to different outputs f(t) # f(t').

Condition impacts the semantic objects selected by depend on. It for-
bids issues Z and J to be assertive, i.e. they must be inquisitive. This prediction
correctly captures the syntactical restrictions of depend on. Verbs of dependency
neither accept declarative clausal subjects nor declarative clausal objects|(5)!

(5) a. *That the light is on depends on whether the switch is up.
b. *Whether the light is on depends on that the switch is up.

6.3 Limits of previous models

Theiler, Roelofsen, and Aloni’s model does not consider the anaphoric prop-
erties of referents introduced in the antecedent. In section I show that
they are accessible in the consequent but not in a follow-up indicative sentence.
However, they can be accessed by modal subordination.

Section raises compositional issues. Contrary to B depends on A, most
adjunct dependence utterances (ADUs) SELON A, B contain a declarative clause
as consequent B. But some items in B can trigger inquisitiveness. I first discuss
how this inquisitiveness can be captured in Modal Dynamic Inquisitive Semantics.
Then, I turn to cases where the main clause B is or contains an interrogative
clause. I show that by positing a different modifier clause attachment site and
generalizing the lexical entry for SELON, I can also model these cases within my
framework.

6.3.1 Dynamic issues

Conditionals have a particular anaphoric accessibility pattern (Kamp [1981)).
A discourse referent introduced in the antecedent can be referred to in the conse-
quent but not in a subsequent sentence, except with modal subordination. Here,
we show that ADUs have the same anaphoric accessibility pattern.

Wh-donkey anaphora

Nishigauchi (1986 [1990|shows that a pronoun can refer to the discourse referent
introduced by a wh-word if the wh-word is in an adjunct clause and the pronoun
is after in the main clause. This is possible with no matter + wh concessive

clauses, e.g. . The anaphora in is a donkey anaphora because neither

who" nor its trace has the pronoun him, in its scope.

(6) a. No matter who" comes in, I will kiss him,,.
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Moreover, Nishigauchi notes that this referent is not accessible higher in the
syntactic tree |(7-a)l It is also not accessible in a follow-up indicative sentence
[(8-D)} but reference is possible with a modal operator [(8-c)|

(7)

*Mary’s claim that no matter who" comes in she must kiss him, will
bother him,,. (Nishigauchi [1990)

&

(8) a. No matter who" comes in, we will be happy.
. #My wife kiss / kissed him.
c. My wife will probably kiss him,,.

We observe the same phenomena in ADUs. A wh-referent introduced in the
antecedent is accessible in the consequent, e.g u in @

(9)  En fonction de [4 qui* tu veux aider| |p tu dois étre précis dans ta commu-
nication pour qu'’ils, sentent que c’est a eux, et a eux, seuls que tu parles.]
(£rTenTen23)

‘Depending on [4 who" you want to help/, [p you must be precise in your
communication to let them, feel that you speak to them, and only them,|.

Moreover, this wh-referent cannot be referred to in a follow-up indicative
sentence|(10-b)l But it can using modal subordination [(10-c)l These observations
also hold for other indefinites in the antecedent, e.g. see |(14)[ below.

(10) a. En fonction de qui* tu veux aider, tu dois étre précis dans ta com-

minucation.
‘Depending on who" you want to help, you must be precise in your
communication.’

b. #lls, sentent que c’est a eux, que tu parles.
‘They, feel that you speak to them,.’

c. lls, doivent sentir que c’est a eux, que tu parles.
‘They, must feel that you speak to them,,.’

To model these properties, we need to keep track of the local context intro-
duced by SELON and the referents that are only accessible in that local context.

Exemplification

Modal subordination also includes reference in a conditional antecedent, e.g.

(11-b)| following ADU |(11-a)|

(11) a. Suivant [4 od®  se  trouve ta fuite| [p pasla peine de
SELON [4 where" REFL find  your leak| [p not the trouble of
tout vidanger].
all  drain]
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‘Depending on [4 where" your leak is], [p there’s no need to drain

everything|.’ (frTenTen23)
b. Si|c ¢ est un radiateur [a 1" étage|,|, [p vidange seulement

if [¢itis a radiator [at the floor|,|, [p drain  only

jusqu’ au niveau de I’ étage].

until at-the level of the floor.]

‘If [c it’s an upstairs, radiator], [p drain only up to floor level].’

Phrase a [’étage is an instantiation of the wh-word. However, in this case,
clause C' is not the true answer to the ADU antecedent A in the actual world,
but rather a possible answer. Sentence provides more details regarding the
dependence introduced by by describing what the consequent resolution is
for the example antecedent resolution C. I call this an exemplification.

Exemplification might occur without any overt conditional. For example,
completely specifies the unspecified dependence asserted by : what
the two relevant locations are, what the two actual pronunciations of figatellu (a
dry sausage) are and the function between those two variables.

(12) a. [p La¥ prononciation du figatellu est différente| suivant [4 ou* vous
vous situez en Corse]. (frTenTen23)
‘[B The’ pronunciation of figatellu is different] depending on [4 where*
you are in Corsical.’
b. [c Aunord|, [p ¢,’est figadellu] et [ au sud|, [p/ figateddu].
‘lc In the north,, [p it,’s figadellu] and [cr in the southl,

[p figateddu].’

The theory of ADUs I present models anaphora in exemplification sentences.

6.3.2 Compositional issues

Declarative consequents

Condition in the lexical entry for depend on imposes that its conse-
quent must be inquisitive. However, all ADUs provided by Richard 2024a, and
almost all examples found in frTenTen23 have a declarative consequent. Despite
this apparent contradiction, I argue that all attested declarative consequents do
raise alternatives. Alternatives can be raised by many elements, including a dis-

junction, e.g. (whose translation is repeated in|(13)|) or an indefinite adjective,
e.g. certain in|(14)}

(13) a. ‘[g French words jeune and jedine can be paronymous or homonymous/
depending on how you pronounce jetine.’
b. Bj =it is homonymous, By = it is paronymous
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(14) a. parce que on projette le fait que selon comment une” personne parle
[ elle, aurait Helle aurait une certaine identité sociale] (CIENSFO)
‘Because we project the idea that, depending on how someone’ speaks,
[B they, would have a certain social identity].’
b. e.g. B; = they would be a professor, B, = they would be an en-
trepreneur, By = they would be a laborer,...

The consequent’s alternatives can also be left implicit. For example, in ,
the alternatives of the consequent are By = ‘you don’t need to drain everything’
(the surface clause) and By = ‘you need to drain everything’ = —B;.

The model T present in section [6.4] accounts for this variation by attaching
SELON adjunct clause at the right place on the left periphery.

The antecedents of ADUs also exhibit some syntactic variation. An antecedent
can be an interrogative (polar, alternative or constituent|(12-a))), a declarative CP
disjunction (a disjunction of complementizer clauses or a complementizer clause

with high disjunction [(15-a))[J or a concealed question [(15-b)|

(15) a. Selon [4qu ils agit d’ un permis A2, Al ou A], le
SELON [4 that it REFL is_about of a license A2, Al or A, the
coit n” est pas le méme.
cost NEG is not the same.

‘Depending on whether it’s an A2, A1 or A license, the cost is not the

same.’ (frTenTen23)
b. Selon [4 le type d’investissement|, les possibilités de soutiens varient.
(frTenTen23)

‘Depending on [4 the investment typef, support options vary.’

These variations can also be accounted for in Modal Dynamic Inquisitive Se-
mantics.

Interrogative consequents

We observe that questions can also receive a SELON adjunct phrase. By sim-
ilarity, we call them inquisitive ADUs. Inquisitive ADUs have an interrogative
clause as consequent. For example, asks what the set of relevant age pe-
riods is and how many eggs it is recommended to eat in those age periods. In
other words, the possible answers are the functions f from age periods to diet
recommendations. Question is used in the title of a section whose content
(translated in |(16-b)|) is the answer to that question.

3. Even if this is not standard French, examples with en fonction and CP disjunction were
found in frTenTen23:

(i)  En fonction que vous étes expatrié dans un pays de I’'Union européenne ou dans un autre
pays étranger, la fiscalité sur les plus-values immobiliéres francgaises n’est pas la méme.
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(16) a. Selon les ages, [p combien d’ocufs peut-on consommer| 7 (£rTenTen23)
‘At different ages, [ how many eggs can you eat|?’
b. ‘Before the age of 1: half an egg a day, for example. Up to the age of
10: one egg a day. From age 10 upwards: children and teenagers can
eat as many eqgs as adults if they wish.’

Sentence also presupposes that such a non-trivial functional relation
exists. Therefore, condition in the semantics of SELON appears to be a
necessary condition for the felicity of inquisitive ADUs.

To model we use the concept of inquisitive hole defined by Theiler 2014
while adapting it slightly. The formula selon(A, B) is an inquisitive hole with
respect to B, that is:

— If the consequent is declarative, then the whole utterance is assertive
— But if the consequent is interrogative, the whole utterance is inquisitive

This property is also needed when the main clause contains an embedded inter-
rogative. There are sentences, like|(17-a), where the adjunct clause can somehow
attach below the attitude verb and, together with the embedded interrogative,
provide an inquisitive proposition feeding the attitude verb.

(17) a. en fonction de [4 combien il te reste  d’ éléments dans
SELON [4 how many EXPL to_you remain of elements in
ton objet] tu peux savoir [p depuis combien  de temps il est
your object| you can know [p since how much of time it is
en train de se  dégrader|
REFL degrade|
‘Depending on [4 how many radioactive elements you have left in your
object], you can find out [g how long it has been decaying].’ (CIENSFO)

b.  #' Whether you can know the decaying duration depends on the ele-
ment count.’

c. # You can know that the decaying duration depends on the element
count.’

d. ‘You can know what the dependence relation f is between the element
count and the decay duration.’

Assertion does not mean what we could expect if we took “tu peux
savoir B” as the whole consequent, that is . It has to be construed with
the SELON clause modifying the embedded interrogative B. However, does
not just mean that you can know that some functional dependence exists between
those two variables, i.e. [(17-c)] This is too weak. The statement means
that you can know what this relation is, i.e. This is confirmed by the

deduction in |(18-a)

(18) a. - En fonction du nombre d’atomes de carbone 14, Marie sait quel est


https://youtu.be/d4enxH51O78?si=RPeEO28dP2it1U3p&t=276
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’ SELON A, B H B is declarative ‘ B is interrogative ‘

A is interpreted as inquisitive | Assertive ADU | Inquisitive ADU
A is interpreted as assertive * *

Table 6.1 — Types of Adjunct Dependence Utterances according to the semantic
interpretation of the antecedent A and the syntactic form of the consequent B.
* = ungrammatical

I’age de l'objet.
- Elle sait que l'objet a 8 x 10?° atomes de carbone 14.

Donc elle sait quel est ’age de l'objet.

- ‘Based on the number of carbon-14 atoms, Marie knows how old the
object 18’
- “‘She knows that the object has 8 x 10%° carbon-14 atoms.’

‘Therefore she knows how old the object is.’
Inquisitive ADUs are also possible in English, as illustrated by |(19)!

(19)  Depending on the outcome, what will be the regional and national reper-
cussions of this initiative? (enTenTen21)

To explain this phenomenon, I posit that the SELON adjunct phrase can attach
locally above the CP of interrogatives. Like existential modalities above FOC, it
propagates inquisitiveness.

6.3.3 Interim Summary

In this section, I showed that ADUs have the same anaphoric accessibility
pattern as conditionals. Moreover, the grammaticality of an ADU is determined
by the semantic interpretation of its antecedent. Finally, two types of ADUs
exists. If B is a declarative clause, SELON A, B is a statement. However, if B
is an interrogative clause, SELON A, B is a question. Table summarizes this
distribution.

Sections [6.4] and present how Modal Dynamic Inquisitive Semantics
can model this distribution by adapting Theiler, Roelofsen, and Aloni 2019[s
definition and keeping a single lexical entry for SELON.

6.4 Inquisitiveness triggers

I start by tackling the compositional issue of antecedents and declarative con-
sequents.
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PP

T

SELON CP

T

INT FocP

/\

NP, Foc’

| T

qui* FOC, FinP

tu veux aider t;

Figure 6.1 — Logical form of a SELON adjunct clause with a wh-interrogative
antecedent.

6.4.1 Inquisitiveness in the antecedent

The antecedent A of an adjunct dependence utterance (ADU) selon(A, B)
may be an embedded interrogative. This interrogative may be a polar, alternative,
or a Wh—interrogativeﬁ

According Theiler, Roelofsen, and Aloni’s formula, the non-triviality condi-
tion requires the complement of SELON to be interpreted by an inquisitive
issue, otherwise leading to a contradiction. Alternative questions are derived by
letting disjunction LI scope over FOC, thus generating inquisitiveness. The inquis-
itiveness of polar questions is triggered by (?), contributed by the INT operator in
the Type Phrase. Therefore, the complement of SELON must be a Type Phrase.
In the following, I prefer using the term Complementizer Phrase (CP) instead
fo TypeP whenever I deal with embedded clauses to emphasize that embedded
clauses require a complementizer in French. The resulting logical form is displayed
in Fig. [6.1]

Declarative sentences are interpreted by assertive issues. In DIng, DEC pro-
vides !, thus ruling out any inquisitiveness triggered below, even FocP-level dis-
junction. Roelofsen and Dotlacil [2023b| posit that disjunction over DEC is impos-
sible. However, examples like suggest that disjunction inside a declarative
CP can raise alternatives for SELON.

Example sheds light on the issue. In example [(20)] disjunction scopes
over the complementizers que (‘that’). ADUs like can be rephrased with

4. T only consider single-wh interrogatives here, although ADUs with multiple interrogative
words are possible, e.g.

(i)  selon qui vend quoi, les prix différent grandement (frTenTen23)
‘Depending on who sells what, prices differ widely.’
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PP
/\
SELON CP
T
CP ou CP
C C
qu’ on est héritier que l'on a que sa force de travail

Figure 6.2 — Logical form of a SELON adjunct clause with a declarative CP dis-
junction.

a similar que-clause repetition. I analyze this data as proof that disjunction over
DEC is possible in French, and that, as predicted by Dlng, it triggers inquisitive-
nessﬂ This logical form is depicted in Fig. 6.2l Complementizer que replaces
DEC and has the same denotation.

(20)  Cet effort n’  est pas le méme selon [4 qu’ on est héritier ou que
this effort NEG is not the same SELON [4 that one is heir  or that
l'ona que sa force de travail|.
one has only one’s force of work|.

‘This effort is not the same for heirs as it is for those who only have their
labor power.’ (frTenTen23)

Finally, NP antecedents can be semantically lifted to an inquisitive proposition
by analyzing them as concealed questions. Modeling concealed questions in DIng
would take me too far. I refer to Aloni and Roelofsen 2011] and Hui 2021 for an
analysis in inquisitive semantics.

5. In French, CP disjunction can also be used as a concessive construction or with an

irrelevance verb |(i-b)|

(i) a.  Que vous accueillez un nouveau salari¢ ou que I’ un d’entre  eux

that you welcome.SJV a new employee or that the one of between them

doive vous quitter, nous sommes a vos cOtés.

must.SJV you leave, we are at your sides.

‘Whether you’re welcoming a new employee or one of your staff is leaving, we’re

here to help.’ (frTenTen23)
b. La loi se rappellera & vous, car elle se  fout que vous

the law REFL call.FUT to you because she REFL not give a damn that you

ayez été payé ou non.

have.sJv been paid or not
‘The law will remember you, because it doesn’t care whether you’ve been paid or not.’
(frTenTen23)
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6.4.2 Inquisitiveness in the consequent

The data presented in section[6.3.2]suggests that SELON has different behaviors
depending on the clause type of the consequent. Let me focus here on ADUs
selon(A, B) that produce assertions. They require that the consequent B is
declarative.

Free Association with focus

Free Association with focus (Beaver and Clark |2008) describes how the im-
plicit modal base of some quantificational operators is provided as the union of
the alternatives raised via focus. For example, sentence means that, in all
cases where Kim tells Sandy something, that thing is to be nice. The alternatives
triggered by focussing to be nice are Their union forms the modal base
M =, B;, which restricts the quantificational adverb. Sentence is repre-
sented by formula always(M, By). In contrast, the modal base of consists
of the situations where Kim tells somebody to be nice.

(21) a. Kim always tells Sandy to be nicep.
(i) e.g. By = Kim tells Sandy to be nice, By = Kim tells Sandy to
be strong, B3 = Kim tells Sandy to be beautiful...
b. Kim always tells Sandyr to nice.
(i) e.g. By = Kim tells Sandy to be nice, By = Kim tells Mary to
be nice, B3 = Kim tells Anne to be nice,...

In the corpus CIENSFO, various inquisitiveness triggers were observed, in-
cluding disjunction, indefinites, numerals, comparative terms (e.g. [(12-a)), scale
terms, and variation terms. Disjunction and indefinites are traditional inquisi-
tiveness triggers, but not the others.

M. Kaufmann 2016/ proposes that, in the constructions “Depending on @, p”,
p raises “live issues”. Hénot-Mortier 2024b| assimilates these “live issues” with
the maximal true answers to the question under discussion evoked by p. This
question under discussion can be interpreted as a question inquiring about p’s
focused material (Hénot-Mortier 2024a). I follow this analysis and consider that
the inquisitive triggers mentioned are due to focus.

I argue that SELON works as a quantificational adverb using Free Association
with focus. Focus in the consequent B generates a set A of alternatives. When
the modal base is not explicitly expressed, the union of these alternatives deter-
mines the modal base p(w) = |JA of selon,(Z,J) used in definition (and
in the subsequent sections)ﬁ Furthermore, these alternatives constitute an issue
J = U, 9(p) interpreting the consequent of the ADU.

6. To simplify matters, we can assume that the modal function p is constant so that pu(w) =
M for any w.
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TypeP

DEC FocP

N

PP FocP

SELON A B

Figure 6.3 — Logical form of an assertive adjunct dependence utterance
selon(A, B).

Many assertive ADUs contain a modal verb or adverb in their consequent, like
might in . Sentence might be read as implying “If the round goes badly,
I might stop (but I might also stay)”’. However, it can also be read as implying “ If
the round goes badly, I stop, and this situation (where the round goes badly and I
stop) is possible”. Under this reading, the modal operator might shares its modal
base p with selon and indicates the epistemic stance of the surface alternative
of the consequent with respect to this modal base. For example, has the at-
issue inference that, among the situations wherein the speaker stops or continues,
his stopping is possible, i.e. might ,(p), with p the intensional denotation of B.

(22)  suivant comment se passe le premier tour [g je vais peut-étre arréter|
(CIENSFO)
‘Depending on how the first round goes, [g I might stop].’

Structure of assertive ADUs

Modeling focus in (Modal) Dynamic Inquisitive Semantics would take me too
far. Therefore, I will restrain illustrations to simple cases (disjunction, indefinites
and implicit polar interpretation) and modeled them as if they were triggering
“regular” inquisitiveness at FocP. Fig. [6.3] displays this logical form.

Based on the ADU examples collected, it seems that the antecedent and the
consequent of ADUs trigger an existential presupposition when they are wh-
interrogatives. Therefore, 1 assume that the interrogative antecedent and the
interrogative consequent of ADUs both have a specific reading. I use the notation
selon(U,U’) for the semantic contribution of SELON, which I give in section
[6.5] Viewing SELON as a complex modal operator, I assume that selon performs
stack management, consistently with the model given for modalities in Chapter [4]
Therefore, no type-shift function is needed at the FocP of the antecedent or
consequent.
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Examples

The logical form of sentence [(2)] repeated in [(23-a)] is given in [(23-b)] and its

derived semantic representation is written in |(23-c)} I added context information
to clarify the interpretation of pronouns. The consequent is made of a FocP-level
disjunction, like in alternative questions. Operator (7) on top of V is explained
below.

(23) a. ‘[ It. can be paronymous or homonymous| depending on how" you

pronounce it,.’

b. DEC ((SELON A) B), with
(i) A= INT (FOC, (houw" you pronounce it,))
(i) B = can (it, be paronymous or homonymous)

c. word{v, “jeune”}; word{z, “jedne”};!selon(U, (?)V), with
(i) U = [u);manner{u}; pronounce{z,u};?u, and
(ii)) V= O(paronymous{z,v} L homonymous{z,v})

Now, let me turn to sentence (whose translation is repeated in |(24-a))).
To parallel wh-phrases, I assume that focus raises a® certain social identity to

Spec FocP and co-indexes FOC with z, contributing a witness request operator
7u. Like wh-words, this phrase is then interpreted after reconstruction. The

semantic representation of [(24-a)|is given in |(24-b)

(24) a. ‘Depending on how" someone’ speaks, [p they, would have a® certain
social identity].’
b. lIselon(U,(?)V), with
(i) U = [u]; manner{u}; [v];speak{v, u};?u, and
(i) V¥V =0([z]; have(v, z);social _id{z};certain{z};?z)

If there is no inquisitiveness trigger, the consequent B of an ADU is interpreted
as a polar issue B or not B. For example, in |(11-a)| (whose translation is repeated
in, the implicit alternative is not B = “it is necessary to drain everything”.
I take this as the default behavior of ADUs.

[ argue that SELON appends a (?) operator on its consequent, viz. (6.1]).
If the consequent is assertive, it creates a negative alternative. If it is already
inquisitive, (?) is vacuous, e.g. in ((23-c)| and |(24-b)}

[SELON A, B] = selon([A], (?)[B])
[B,sELON A] = selon([A], (?)[B])

The semantic representation of is given in |(25-b)|
(25) a. ‘Depending on where" your, leak is, [p there’s no need to drain everything?|.’
b. lIselon(U,(?)V), with

(i) U = [u]; [v];leak{v};loc{v,u};?u, and
(i) V= —=0([z]; max{z};drain(z))

(6.1)
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The formulas provided here work with an adaptation of Theiler, Roelofsen,
and Aloni [2019[s model for dependence statements to DIng. In particular, by
updating V in a context previously updated with U/, formula correctly
lets v introduced in U be referred to in V. However, it cannot predict that v is
accessible in a subsequent utterance under modal subordination. The following
section addresses this problem.

6.5 Modeling assertive dependence utterances

In this section, I provide a lexical entry for SELON that takes its anaphoric
properties into account. Let me first adapt Theiler, Roelofsen, and Aloni 2019's
definition [(4)| to Ding.

Given a modal base function p : s — (s — t), selon,(U,V) is a context
update function. On input context ¢, it outputs c restricted to the information
states s that resolve the conditional dependence =, between U(c) and V(U(c)).
This conditional dependence, given in , is the existence of a function between
U(c)’s alternatives and V(U(c))’s alternatives satisfying the functional modal de-
pendence fmd(f, M) defined above in

The two definitions in will be refined in equations and [6.8] respec-
tively.

selon, := MNA, V. A¢,s. s € c A (U(c) =, V(U(c)))(s) (6.2)
c=,cd = Is.Y(w,g) €s. 3f : ALT(c) — ALT(¢). fmd(f, M) '

Formula selon, (U, V) predicts that the discourse referents introduced in U
are accessible in V, but not in follow-up utterances. However, the data in section
[6.3.1] suggests they can be accessed via modal subordination.

Section [6.5.1] addresses this issue by extending this lexical entry to Modal
Dynamic Inquisitive Semantics MDIng. Section is dedicated to the exempli-
fication phenomenon discussed at the end of section Finally, section [6.5.3]
illustrates my model with an example.

6.5.1 Modeling anaphoric properties

To model modal subordination, we must make sure that after selon, (i, V)
is performed, the stack contains one more local context. This context must con-
tain the content of U and V evaluated in the previous topmost element c,. I
treat ADUs as a special kind of conditional: pushing the antecedent, pushing the
consequent, and percolating the consequent. The only difference is the semantic
relation percolated.

Viewing SELON A as a complex modality, pushing its argument (i.e. the
consequent B) parallels my model for modal verbs. I assume a final popping
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operation to avoid ending with too many local contexts. The new lexical entry
for SELON is shown in [6.3

selon, := AU, V. PUSH U;PUSH V; PERCB V; POP

PERCﬁ V= Moy oy Cn2yCn1, Cp)-
(colen—1 0 VI, ooy cnalen1 ) V], V(en1), cn)

dleF V= As.sed A(c=,V())(s)

(6.3)

D-percolation for dependence statements PERCi performs similarly to per-
colation for other modals. It structurally affects the same elements in a similar
fashion as equation in Chapter . The only difference is the turnstile
changed into I—Z to include the characteristics of dependence statements. Intu-
itively, ¢'[c I—ﬁ V] could be read as: “learning in ¢’ thatV depends on ¢”. It outputs
the restriction of context ¢’ to the states s that resolve the conditional dependence
=, between the previous topmost element ¢ and its updated version V(c).

To illustrate these definitions, consider again example |[(26-a)l The interaction
between | and stack-managing operations is explained below.

(26) a. ‘Depending on where" your, leak is, [g there’s no need to drain everything?|.’

b. Iselon,(U,V’)

Given an initial common ground ¢, selon,, pushes i = [where" your, leak is],
pushes V' = (7)[there’s no need to drain everything?], then D-percolates V', and
finally pops one element. The steps (except the final POP) are displayed in
equation . We obtain a new common ground updated with the informa-
tion U(c) K, V', as expected.

V' (U(c)) . V'(U(c))
(e) pUsH U <uic> > pus V, < U(c) >ﬂ——>< [V'(U(C )V/] > (6.4)

6.5.2 Modeling exemplification

Discourse referents introduced in the ADU antecedent can be referred to via
modal subordination. This includes conditional antecedents, like example |(11-a)|
When the referential NP is an instantiation of the wh, I call it an exemplification.

Some exemplification assertions do not involve any overt modal or conditional
operator, e.g. repeated in In this case, I posit that a covert condi-
tional operator EXEMPL binds the assertion’s two parts C' and D. This logical
form is displayed in Fig. [6.4]

(27) a. ‘The’ pronunciation of figatellu, is different depending on where" you
are in Corsica.’
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TypeP
/\
DEC FocP
/\
PP Foc’
EXE@P FomnP
au nord c’est figadellu

Figure 6.4 — Logical form of an exemplification.

b.  ‘/c In the north},, [p it,’s figadellu] |...].”

[ analyze EXEMPL(C, D) like a regular conditional, i.e. pushing its antecedent
C, then its consequent D, and finally percolating D. Similarly to SELON, I add a
final POP to avoid overloading the stack. The formula is given in (6.5]).

[EXEMPL] := AU, V. PUSH U; PUSH V; PERC V;POP (6.5)

6.5.3 Example

Let me illustrate stack management on discourse . The semantic repre-
sentation of is written in . A focus phenomenon enables different to
co-index FOC with v (see section [6.4.2)). I also assume that dref z is common
ground. For legibility, I omit the modal base function .

(28) a. !(PUSH U;PUSH V;PERC® V;POP), where
(i) U = word(z, “figatellu”); [v]; pronunciation{z,v};7v, and
(ii) V = [u];location{u};in{u, Corsica}; ?u
b. PUSH W;PUSH X; PERC X; POP, where
(i) W =north{u}, and
(i) & = phonological word{v,/figadeliu/}

The dynamic effects of on an initial stack (c) are represented in (6.6)).

V(U(c)) ) V(U(c))
<C> PUSH U < Z/{ic) > PUSH V < U(C) > PERC® V), < V(U(C)) > (66)
c cl(e) FP V)
Let us call 7 the final stack of after an additional POP. It contains the

new common ground ¢ := c[U(c) FP V] and the topmost element ¢; := V(U(c)).
This local context can be rephrased as the conjunction of questions: “ Where" are
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you located in Corsica? And hou" is figatellu pronounced?”. The effects of |(28-b)
on 7 is represented in (6.7)).

XW(c1))
W(c1) A(W(er))
. M} < o > PUSH X < Xécl) > M < Cl[W(Cl) F X] >
d c} dWl(ar) F X
(6.7)

The common ground and the second to last elements are updated with the
conditional if u is northern Corsica, then pronunciation v is figadellu. Referents
u and v are referred to in context ¢; where they are defined.

6.6 Dependence utterances with an interrogative
consequent

This section explores the behavior of adjunct dependence utterances (ADUs)
with an interrogative in the consequent. If the consequent is a question, then the
whole utterance is a question. If the consequent contains an embedded interroga-
tive, the adjunct clause can be interpreted as embedded, taking this interrogative
as consequent. These investigations constitute sections and respec-
tively. Section discusses the presupposition of these inquisitive ADUs.

6.6.1 Dependence questions

As explained in section [6.3.2) ADUs whose consequent is a question are read
as questions about the dependence relation between the antecedent’s alternatives
and the consequent’s alternatives. For example, requests the responder to
provide a set of age periods and a function from age periods to egg recommenda-
tions.

(29) a. Selon les" ages, [p combien” d*’ceufs peut-on consommer| 7
‘At different” ages, [p hou" many eggs® can you eat]?’
b. {(PUSH U;PUSH V; PERC® V;POP), with
(i) U = [u];age period{u};?u, and
(i) V= [v];[z];egg{z}; eating recom.{z,u};count{z, v};?v

Syntactic structure

The lexical entry in the previous section cannot model this sentence because
SELON attaches below TypeP, which prevents polar question in the consequent.
To remedy this issue, I assume that SELON A has another possible attachment
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TypeP

INT} TypeP

/\
PP TypeP

SELON A B

Figure 6.5 — Logical form of an inquisitive adjunct dependence utterance
selon(A, B), supposing B has INT 7 in its TypeP.

site. It can attach at TypeP, above the head. This attachment site allows the
consequent to be any TypeP phrase headed by INT, including all question forms.

Inquisitive hole

There is a second issue regarding the interpretation of . The definitions
of selon in and c'[c ), V] in do not create inquisitiveness. If the input
context ¢ is assertive, so is the output context.

To solve this problem, I use the same method as for ¢ in Chapter [4} I invert
the YVw € s and 3f quantifiers to let each resolving proposition agree on some
(potentially different) function f. Formula replaces . This way, the

output of selon is predicted to be always inquisitive.

c=,c:= Xs.3f : ALT(c) = ALT(c). Vw € s. fmd(f, p(w)) (6.8)

If this change works for inquisitive ADUs, we might wonder whether it still
works for assertive ones. As SELON A scopes below DEC in assertive ADUs, as-
sertiveness is kept because DEC contributes the inquisitiveness removing operator
I. More precisely, we can assume that ! can type-shift to (¢ — ¢) — (¢ — ¢) sim-
ilarly to 1 in Chapter. [4} viz. (6.9). Intuitively, it applies ! : (k — k) — (k — k)
to every context change 7; — 7/ in the stack.

[roc] :== AT.IT
IT := Ar. 7/, where for all i < |T(7)|:
;o As. s eR(T(T)) A (3" €7 8 < s) ifi < 7] (6.9)
T { T(7); if 7] <

where |7] is the length of stack 7 and 7; the i-th element of 7.

7. As mentioned in section the antecedent and the consequent of an ADU do not
generate type-shift operators because stack management is performed by SELON.
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6.6.2 Embedded interrogatives in the consequent

Inquisitive ADUs do not only show up as matrix questions. They are also
possible as embedded questions. The adjunct phrase can syntactically depend
on an interrogative embedded under an attitude verb. However, it can also be
dislocated to the left periphery of the whole sentence, like in . As argued
in section this attitude report expresses a know-wh relation and can be

paraphrased as |(30-b)|

(30) a. enfonction de combien" il te reste d*’éléments dans ton, objet tu peux
savoir |p depuis combien’ de temps il, est en train de se dégrader]
‘Depending on how" many elements, you have left in your, object,
you can find out [p how" long it, has been decaying].’

b.  “You can know what the dependence relation f is between the element
count and the decay duration.’

c. can (you (know (INT; ((SELON A) B)))), with
(i) A=INT (FOC, (how" many elements, are left in your, object))
(ii) B = INT(y (FOC, (it, has been decaying hou’ long))

d. Oknow(f(selon(U4,V))), with
(i) U = [u];[2]; elmt{z}; [y]; object{y}; in{z, y}; count{z, u}; 7,
(ii) and V = [v];time _interval{v};decay{y,v}; v

In this case, I analyze SELON A as attached to the CP of the embedded B
clause in the logical form, just under the attitude verb. This way, know expresses
knowledge about the true dependence mapping element count to decay duration.

The logical form of is displayed in[(30-c)|and its semantic representation
in [(30-d)}] Modal Dynamic Inquisitive Semantics does not include lexical entries
for attitude verbs, like know. Providing such analysis would go beyond the scope

of this thesis. Therefore, I leave stack management underspecified in |(30-d)|

6.6.3 Presuppositions of dependence questions

As mentioned in section [6.3.2) question requires that there exist age

periods and a non-trivial dependence relation from them to nutrition recommen-
dations for a felicitous questioning speech act.

We can implement this requirement as a presupposition by appending the
presuppositional operator f on top of selon(U,V). This makes the question
infelicitous whenever there is no dependence relation between the antecedent and
the consequent or when this relation is trivial.

INT contributes both the { operator and the (?) operator. This raises a prob-
lem. SELON A needs to be attached higher than (?) to accept polar interrogatives
in its consequent but also needs to be attached lower than INT to be in the scope
of 1. To solve this issue, I assume that T and (?) are actually contributed at two
different levels in TypeP that I call INT; and INT(7 respectively. The adjunct



6.7. Conclusion 135

clause attaches between these two heads.

Question is used on a web page as the title of a section presenting
egg recommendations. An inquisitive ADU might not always have such a pre-
supposition in regular information-seeking contexts. For example, it seems that
question asks, for each possible election winner x, whether we should ex-
pect protests against x’s win. It might be that the true answer entails that we
should expect protests after the win of any candidate. Moreover, ANNE seems
open to this eventuality, although we may infer that different people will probably
protest depending on the winner.

(31) a. SITUATION: Before a presidential election, Anne interviews a special-

1st on current political protest movements.

b. ANNE: En fonction de qui gagne les élections, doit-on s’attendre a
des manifestations ?
‘Should we expect demonstrations depending on who wins the elec-
tions?’

c. ‘For each potential winner x, if x wins, should we expect demonstra-
tions?’

Thus, question can be read as the conjunction of conditional statements
glossed in . This reading is weaker than the lexical entry given for SELON in
this chapter. More precisely, the non-triviality condition does not hold;
no such presupposition occurs. However, question still raises some presup-
position, namely that for any winner z, either we should expect demonstrations
or we shouldn’t, i.e. the conditional dependence part .

This suggests that non-triviality is maybe not a core feature of SELON. Non-
triviality could be derived as a sort of pragmatic strengthening. This would
suggest that bona fide conditionals and (adjunct) dependence utterances are closer
than initially expected. I leave the investigation of the factors favoring non-
triviality and the connection between these two kinds of conditionals as future
prospects.

6.7 Conclusion

Adjunct Dependence Utterances (ADUs) are a family of adjunct constructions
expressing a conditional dependence, including French interrogative-based condi-
tionals introduced by selon, suivant or en fonction de and English “ Depending
on Q, p’.

We can view an ADU selon(A, B) as a complex conditional, calling A the
antecedent and B the consequent. This analogy allowed me to model many ob-
servations about their dynamic properties. In particular, a wh-referent introduced
in A might take part in a donkey anaphora with a pronoun in B if A precedes B.
Moreover, this wh-referent can be referred to in a subsequent sentence via modal
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subordination. I modeled this phenomenon using Modal Dynamic Inquisitive
Semantics.

Both components of ADUs exhibit various syntactic forms. The antecedent
can be an interrogative, a declarative CP disjunction, or a concealed question.
When the consequent is declarative, the ADU is assertive. ADUs are sensitive to
the question under discussion evoked by their consequent, built as the question
inquiring about their focused material, e.g. disjunction or an indefinite. It is
interpreted as a polar issue by default. When the consequent is a question, the
ADU is inquisitive. I provided a lexical entry for SELON that captures all of these
observations. It also correctly predicts the presupposition of ADU questions and
local attachment to embedded interrogative consequents.

This chapter closes this thesis by showing the complete potential of Modal
Dynamic Inquisitive Semantics. In particular, the complex interactions between
interrogatives, modal bases, conditionals and discourse referents in ADUs can all
be captured in a single lexical entry for selon and two attachment sites. This
economy is possible thanks to a uniform treatment of declaratives and interroga-
tives on one side, and modals and conditionals on the other side.



Chapter 7

Conclusion

7.1 General summary

This dissertation investigates the impacts of questions in a conversation. Ques-
tions restrain and enrich the discourse context by triggering presuppositions and
raising discourse referents. This PhD thesis examine these two related phenom-
ena and demonstrates that they vary according to semantic and pragmatic en-
vironments. The supplied empirical data suggests broadening our conception
of wh-words and questions. It motivates the extension of analyses designed for
indefinites and assertions to wh-words and questions. In particular, this thesis
explores the interactions between questions, modals, and conditionals and pro-
vides a formal model based on Dynamic Inquisitive Semantics DIng (Roelofsen
and Dotlacil 2023b)).

7.1.1 Properties of wh-words

Past research has shed light on the various ways wh-words contribute to the
meaning of questions, including exhaustivity, D-linking, existential and unique-
ness presuppositions, and discourse referent introduction.

This dissertation proposes to add a new dimension to this set of properties:
the specific vs. generic duality. This theory stems from a long-standing prob-
lem about simplex wh-questions. Chapter [2| brings evidence that the existential
inference of simplex wh-questions can be made stronger or weaker in different
settings. After observing a similar variation in other determiners and pronouns, I
suggest that wh-words are epistemic pronouns or determiners (Haspelmath 1997)),
like certain (specific) and Fr. quelconque (non-specific). This hypothesis is the
first to posit that the presence of this existential inference depends on the ques-
tion’s reading and that this reading is due to an ambiguity in wh-words. This
theory has numerous consequences for the way we describe questions. It impacts
exhaustivity, the availability of null answers, weak islands, and NPI licensing.

137
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Chapter [5| presents how differently specific and generic wh-words behave con-
cerning anaphora.

Besides the new research opportunities brought by this proposal, this thesis in-
novates regarding how question inferences are studied. Distributional restrictions
of interrogatives are circumvented by intersecting various unrelated phenomena,
testing the effects of different operators, and searching for languages where read-
ings can be split using grammar. Although these techniques have been used
extensively in formal semantics, their combination in the study of questions has
been under-explored. I hope that this methodology can pave the way to a deeper
understanding of questions.

7.1.2 Interaction between questions, modals and condition-
als

For a long time, it has been thought that only a few operators can scope
over the wh-word in a question’s logical form, namely generalized quantifiers
(cf. list and choice readings). Recently, Hirsch and Schwarz 2019 showed that
existential modalities can also do so. This phenomenon weakens the uniqueness
presupposition of which+sg questions.

This dissertation dives deeper into the interactions between modals and ques-
tions. Chapter [4 models this weakening, as well as modal subordination, for both
assertions and questions uniformly. This chapter develops Modal Dynamic In-
quisitive Semantics MDInq using a stack to keep track of local contexts. This
system captures the dynamic effects of modals and conditionals in an integrated
way. Chapter [0] applies this setting to dependence propositions, exhibiting the
interplay of alternatives, complex conditionals, and modal bases. This research
reveals new insights into the interaction between focus alternatives and inquisi-
tiveness.

One of the main conclusions of this thesis is that generic questions are modal
environments. We can view alternatives as epistemic local contexts raised by
the asker. They can serve as modal bases. As long as the question remains
unresolved, referring to these alternatives constitutes modal subordination. This
novel perspective may have many repercussions on our perspective of question
meanings. For example, modeling the precise contribution of wide scope generics,
future tense, and habitual mood in questions is a promising prospect in that
inquiry.

7.2 Limits and future directions

Although I attempted to analyze data and define concepts as precisely as
possible, this dissertation contains some weaknesses and unexplained aspects that
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general What did you do
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Who has ever
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modal up to 120km /h? :
you discovered?
operator

Figure 7.1 — Categories of questions with examples

require further investigation. As final remarks, I would like to discuss two of these
points, as well as research prospects for improving their treatment.

7.2.1 More finely-grained properties for wh-words

Refining generic questions

The specific vs. generic duality is a significant tool I bring to the table.
The notions of specificity and genericity are well-studied in the literature. How-
ever, they are not necessarily the exact opposite of each other. For simplicity, I
mixed the concepts of generic questions (in the sense of general questions), non-
specificity, generic terms, and generic mentions (in anaphora theory). I provided
evidence that all of these concepts are relevant for what I call generic question /
generic whog. However, there is probably room for refinements.

Figure [7.1] shows a glimpse of some question categories discussed in this dis-
sertation. I assume that wh-words are either specific or generic. Nevertheless,
there is a gray space of questions with intermediary existential presuppositions.
As seen in Chapter [ this happens when specific wh-words scope below a possi-
bility modal, thus weakening the existential presupposition. Those questions are
not specific because they cannot be rephrased as “ There exists f, and I want to
know the identity of f”. Nor are they generic because they are presuppositional.
Understanding this class of questions may better define the boundary between
generic and specific questions.
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A trail towards more finely-grained properties for generic wh-word requires a
deeper look at indefinites. Non-specific indefinites exhibit many meanings, e.g.
generic, predicative, attributive, or NPI (von Heusinger 2002). Precise tests are
required to tease apart these readings, especially in anticipation of cross-linguistic
comparisons. Then, these tests can be broadened to wh-words. The questionnaire
set up by Dayal (to appear) is a promising starting point for such an investigation.

Reference to wh-words under attitudes

Similarly, von Heusinger 2002 draws attention to the existence of several kinds
of specificities. A subsequent analysis could help better pinpoint which one is at
stake in specific questions.

A trail can be drawn by studying the interpretation of discourse referents
introduced by wh-words under attitudes. There exist interesting discrepancies
that, to my knowledge, have not been mentioned before. Let me expand on that
briefly.

Factive attitude verbs project the wh-referent to the matrix level. Moreover,

this referent is construed as the true witness evaluated in the enunciation world.
For example, in discourse |(1-a), this, student is the real cheater.

(1) a. Mary knows who" cheated. This, student will get 0 points.
~ u 1s the real cheater
b. Mary is certain who" cheated. This, student will get 0 points.
~ 1 18 the person Mary thinks cheated

However, P-to-Q-distributive non-veridical responsive verbsE], like agree, be-
have differently. Although the discourse referent introduced by the wh-word can
be accessible at the matrix level in subsequent assertions, it refers to the inten-
sional witness relative to the attitude holder’s mental state. For example, in ,
this, student refers to the student that Mary thinks cheated, even if this might
not be the real cheater.

The accessibility of wh-referents under non-veridical attitudes and their inten-
sional interpretation is a puzzle for a compositional dynamic approach. Although
this discourse referent is introduced and evaluated in a local context, it must be
accessible in the global context. Understanding how this phenomenon is licensed
can shed light on the nature of specific whog. Extending Modal Dynamic Inquis-
itive Semantics to model (several kinds of) attitudes is also an ambitious task
that this thesis opens.

1. I refer to Ozyildiz et al. 2023 for this terminology.
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7.2.2 Scope and instantiation of wh-words

This dissertation only scratched the surface of the interactions between modals
and questions. Plenty of scope-related issues remain unanswered.

Scope of null answers

Section describes a method to compute null answers. In questions con-
taining an operator able to rise above the question operator, this method correctly
predicts the two possible readings: wide scope and narrow scope. They are cal-
culated by deriving an exhaustification operator EXH, above or below the other
operator.

However, there are sentences where this method overgenerates. For example,
with a factive predicate or a sentential negation, the narrow scope seems unavail-

able. For example, short answer |(2-b)| to question can mean |(2-c)| but not
(2-d)}, and similar for |(3)]

(2) a. A: Who did Mary discover that John met?
b. B: Nobody.
c.  There is nobody that Mary discovered that John met. (= Among the
persons that John met, Mary discovered none of them.)

(ExH, > discover)

d. #Mary discovered that John met 0 persons. (discover > ExH,)
(3) a. A: What didn’t Jack read?
B: Nothing.

c.  There is nothing that Jack didn’t read. (= Jack read everything.)
(EXHx > )

d. #1t is false that Jack read no books (= Jack read some books.) (= > exu.)

Bylinina and Nouwen [2018 also observed that the word zero can sometimes
only have a surface scope. The wh-word instantiating the null individual has a
wide scope, but in their case, zero has a surface narrow scope.

Factive and negation arguments are considered weak islands. Therefore, it is
not surprising that generic questions are affected by these constructions. How-
ever, contrary to the cases studied in sections [2.5.3] questions [(2-a)| and [(3-a)| are
felicitous. Only some of their answers are unlicensed. Consequently, additional
investigation is required to predict precisely when null answers are derived and
how.

Higher-order quantification and the generic reading

Spector 2007 observes that the same weak islands block the narrow scope of
the higher-order reading, e.g. when the question is answered by a disjunction.
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For example, short answer |(4-b)| to |(4-a)| can be interpreted as |[(4-c), but not as
the stronger |(4-d)|

(4) a. A: What didn’t Jack read?
b. B: Moby Dick or Madame Bovary.
Jack didn’t read Moby Dick, or he didn’t read Madame Bovary.

o

d. #Jack read neither Moby Dick nor Madame Bovary. (=>V)

The parallel between the higher-order and the generic readings is probably a
sign that they are related, as suggested in section Moreover, the existence
of two dualities (type-flexibility and specific/generic) is a high cost for any theory
of question semantics. For these reasons, inspecting the relationships between
higher-order reading and generic wh-words appears to me as one of the most
important next steps after this thesis.



Appendix A

Extracting French Interrogatives from
Treebanks

In Chapter [5, I use an annotated corpus to help solve a semantic question.
Extensive data is helpful to provide quantitative evidence in favor or disfavor of
a hypothesis. However, such large corpora are not always available, especially if
we are interested in uncommon phenomena, like certain embedded interrogatives.
This chapter presents a solution to this issue by showing how we can extract a
high-quality corpus of sentences containing an interrogative clause.

Corpora containing clauses of a certain type must either be curated by expert
annotators or automatically extracted from larger corpora. Gold corpora are of
high quality but may be limited in size. In contrast, extraction from raw text can
gather large amounts of examples but at the risk of limited accuracy. Automatic
extraction is challenging in languages like French, where interrogatives exhibit
a wide diversity in their morphosyntax, and many other clauses share common
structures with interrogatives.

I advocate for an intermediate approach, taking advantage of large corpora
annotated in syntax and automatically extracting interrogative clauses from them.
Unlike most other retrieval methods used in the literature, I suggest using internal
distribution properties to identify interrogatives. In particular, I do not rely on a
predefined list of interrogative-embedding predicates, which allows me to discover
interrogative-embedding predicates absent from expert lists.

This chapter presents an extended version of a poster presented at GdR LIFT
2023 (Richard [2023)).

A.1 Introduction

French is famous for exhibiting a large set of possible ways to build interrog-
atives (Larrivée and Guryev 2021), e.g. for embedded constituent interrogatives:
fronting with or without subject-verb inversion [(I1-a)][(I-b)] insertion of an inter-

143
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rogative marker |(1-c), cleft |(1-d)| or in situ interrogative word |(1-e¢)l Sentences
[(1-b)][(1-c)| and [(1-d)| mean “He knows where she is”.[]

(1) a. Il sait on  est Marie.
He knows where is Marie.
‘He knows where Marie is.’
b. Il sait ou elle est.
He knows where she is.
c. Il sait ou est -ce qu’ elle est.
He knows where is -it that she is.
d. %Il sait c eston  qu’ elle est.
He knows it is where that she is.
e. Il sait ¢’ estou.
He know it is where.
‘He knows where it is.’

As a consequence, identifying embedded interrogatives is a complex task, es-
pecially if we aim to capture all French variants, including spoken French. Corpus
studies on French interrogatives often extract and annotate relevant clauses by
hand or using simple heuristics on raw text. More generally, interrogative detec-
tion is usually based on plain text and primarily focuses on questions only.

This chapter takes advantage of structured datasets and designs a program
that automatically identifies interrogative clauses. We present a rule-based graph
rewriting tool named FUDIA (French UD Interrogative Annotator)} relying on
Grewﬂ (Guillaume [2021) and Universal Dependencies. FUDIA is able to de-
tect root interrogatives as well as embedded (aka. indirect) interrogatives, yes-
no, as well as constituent interrogatives, and different variants (especially all
those in . Run on a UD corpus, FUDIA adds supplementary annotations:
ClauseType=Int on the head of interrogatives, PhraseType=Int on the head of
interrogative phrases and some missing pronoun types. It also reannotates some
French grammaticalized expressions. The sentences bearing ClauseType=Int are
extracted from French UD corpora to provide a separate corpus named French
Interrogative Bank (FIB).

The feature proposition ClauseType=Int is a step towards providing UD cor-
pora with a way to express clause types (e.g. declarative, interrogative, exclama-
tive, etc.). This kind of information may be helpful in some studies, for instance,
studies on universals (Choi, Guillaume, and Fort 2022) or grammar extraction
(Herrera, Kahane, and Guillaume 2022)).

1. Some sentences are regional (%) and some are non-standard (!). See also appendix
for an overview of the diversity of French matrix questions.

2. The source code and the complete documentation is available online: https://github.
com/Valentin-D-Richard/FUDIA

3. https://grew.fr/
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The key contributions of this chapter are:

— the FUDIA program, a new tool to detect interrogatives from any French
UD corpus

— the gathering of French UD-annotated sentences containing interrogatives
extracted from existing UD treebanks and statistics about the distribution
of their structures

In this chapter, when using the word interrogative, we refer to syntactic ob-
jects: phrases with a particular morphosyntactic marking and a coherent dis-
tribution. We do not define this construction based on semantic or pragmatic
features. For example, interrogative root clauses can be information-seeking as
well as rhetorical questions.

In section [A.2] we mention other approaches used by corpus studies on French
interrogatives, question detection in general, and competing proposals for a UD
clause-type feature. Section[A.3|presents our proposal and the evaluation method.
We give quantitative results in section[A.4]and discuss them. Finally, section
concludes.

A.2 Related works

A.2.1 Corpus studies on French interrogatives

Up to now, linguistic corpus studies on French interrogatives have retrieved
them from a corpus using a concordancer (Rossi-Gensane et al. 2021; Benzi-
toun 2022 Gillet [2022), simple heuristics on raw text (Reinhardt |2019b; Eshkol-
Taravella et al. [2022)), regular expressions (Lefeuvre and Rossi-Gensane 2017) or
by hand (Reinhardt 2019a; Bally [2022)). Note that for most of them, it is not well-
stated how interrogatives were extracted (Maury 1990; Quillard 2001; Ledegen
2007; Defrancq[2005; Elsig and Poplack [2006; Queftélec 2006; Myers|[2007; Farmer
2013; Dekhissi 2016). We assume that it was done by hand (especially for spoken
data) or with simple heuristics as well. Morphosyntactic annotations, typically
concerning the interrogative structure, were mainly added by hand (Guryev and
Delafontaine 2015; Reinhardt 2016). This method may be necessary with noisy
data like text messages or children’s productions. However, each newly created
corpus consumes much expert time.

To our knowledge, only Lefeuvre 2021 benefited from syntactically annotated
data. The French Interrogative Bank provides a qualitative and diverse corpus
for such statistical studies.

A.2.2 Question detection

In general, automated interrogative recognition is usually either rule-based,
learning-based, or a combination of both (B. Li et al. 2011} Tian, Qiu, and Huang
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2013; Ozger, Dirl, and Girgin 2014).

Rule-based approaches consider heuristics to spot as many interrogatives as
possible, e.g. a list of interrogative words (Bélanger and Lapalme 2004; B. Wang
et al. |2009)), the presence of a question mark (Efron and Winget [2010)), a list of
interrogative-embedding verbs (Bélanger and Lapalme [2004; Efron and Winget
2010), word order or interrogative markers (Bélanger and Lapalme 2004; B. Wang
et al. 2009).

These techniques have several drawbacks. Firstly, interrogative words may
be lexically ambiguous with other functional words, e.g. relative pronouns. As
emphasized by Shrestha and McKeown 2004 and K. Wang and Chua 2010, relying
on question marks has many flaws. They may be absent from interrogatives due
to segmentation mistakes, non-questioning intention, or transcription choices for
spoken corpora. All of this can lead to false negatives. Using a list of interrogative-
embedding predicates takes the risk of being overly restrictive, e.g. due to a lack
of attestations or over-normative judgments from the authors. Finally, some
languages, like French or Chinese, may exhibit a wide range of interrogative
structures (e.g. because of in situ interrogative words), so it is pretty challenging
to list them all.

Learning-based approaches may circumvent these flaws thanks to classifiers
(Hong and Davison 2009; Sun et al. [2010; Margolis and Ostendorf |[2011)), pattern
recognition techniques using lexical and/or syntactic features (Cong et al. 2008;
K. Wang and Chua 2010)) or other methods (Shrestha and McKeown [2004; Ding
et al. [2008).

Most of these studies work on raw written texts or use parsing preprocess-
ing (K. Wang and Chua 2010). Contrary to them, we already have structured
data at our disposal. Therefore, we do not need statistical learning techniques
or naive heuristics. Moreover, the program we present also detects embedded
interrogatives. Most of the other approaches cannot do that.

A.2.3 Clause type features in UD

Universal Dependencies version 2.12 lacks a universal feature for clause types.

A sentence-level feature s_type was introduced in UD _English-GUM (Zeldes
2017). It can take the values decl for declaratives, wh for constituent question,
q for other questions, and many othersﬁ Sentences combining a declarative and
an interrogative are annotated with s_type = multiple. The first drawback of
this approach is the ambiguity of the multiple value. It does not specify what
the different sub-values are. Moreover, such a sentence-level feature prevents us
from specifying the type of dependent clauses, e.g. interrogatives embedded in
declarative or vice versa.

4. The other values that s_type can take are: frag, intj, sub, imp, ger, inf, multiple
and other.
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An issue on the documentation GitHub project of Universal Dependencies|’
discusses the possibility of including information about clause types. A feature
Mood=Int on the clause head was suggested. While this better captures the fact
that being declarative or interrogative is a clause-level feature, calling it “mood”
may lead to confusion with (grammatical or semantic) verbal mood. As such,
interrogatives may have various verbal moods on their main verb.

Our proposal is a ClauseType token feature that can take the values Decl
(declarative), Int (interrogative), Exc (exclamative), and Des (desiderative). See
for example Fig. . Every (potentially embedded) clause’s head would be la-
beled with this feature. FUDIA provides a first step toward this annotation
scheme by adding Int-valued ClauseType features to French UD corpora.

The closest competing proposal is the token feature Stype in UD_Hindi-
HDTB and UD_ Urdu-UDTB (Bhat et al. 2017, Palmer et al. 2009; Tandon et
al. 2016).|ﬂ It can take the values declarative, imperative, interrogative or
interjective. Contrary to our proposition, this feature is borne by the main
verb of the clause, even if it is not the head but a copula. If a sentence contains
multiple clauses, each bears a (potentially distinct) Stype feature. However, this
annotation was most likely performed by hand.

Contrary to the Stype word feature, we choose to put a ClauseType feature
on QU phrases which are not finite clauses, e.g. on pourquot ‘why’ in . We
follow the idea that these phrases could be interpreted as elliptical clauses, given
that the matrix verb does not allow any regular proform in object position, but
only interrogative ones.

A.3 Method

We first present how FUDIA was developed in section In section[A.3.2]
we list its modules and the added and changed annotations. The evaluation phase
is described in section [A.3.3] Finally, section tells how the FIB was created
using FUDIA.

A.3.1 Development phase
Our development set Dev is the set of the current open source French UD
corpora (29,762 sentences, 635,145 tokens):

— FQB (written) (Seddah and Candito 2016; Bonfante, Guillaume, and Per-
rier 2018; Judge, Cahill, and van Genabith 2006)

— GSD (written) (Guillaume, Marneffe, and Perrier 2019)
— ParisStories (spoken) (Kahane et al. 2021)

5. https://github.com/UniversalDependencies/docs/issues/877
6. https://universaldependencies.org/misc#stype
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root

@ @ nsubj
[ \/ W)
Quel chocolat utilisez -vous ?
PronType=Int PhraseType=Int ClauseType=Int
& cue:wh / J
cue:wh

Figure A.1 — Annotation of sentence with FUDIA. Original features and
edges are in gray. The cue edges are only present in the enriched version of the

FIB (see section |A.3.2).

— ParTUT (written) (Sanguinetti and Bosco 2015, 2014; Bosco and San-
guinetti 2014])

— PUD (written) (McDonald et al. 2013)

— Rhapsodie (spoken) (Bawden et al. [2014; Lacheret et al. [2014; Lacheret-
Dujour, Kahane, and Pietrandrea 2019))

— Sequoia (written) (Candito and Seddah 2012; Candito, Perrier, et al. 2014;
Perrier et al. 2014; Bonfante, Guillaume, and Perrier 2018)

As Universal Dependencies (UD) is a rich framework, we can elaborate more
complex rules than simple heuristics. We do not implement interrogative mark
detection. We also avoid basing FUDIA on a list of open class terms. For example,
unlike Lefeuvre and Rossi-Gensane 2017, we detect embedded interrogatives via
their internal structure rather than thanks to a list of interrogative-embedding
predicates. The goal behind this decision is to allow the program to “discover”
any interrogative-embedding predicate that could have been missed otherwise.

There is already a rich literature on the syntax of French interrogatives:
Delaveau, Cappeau, and Dagnac 2021} Larrivée and Guryev [2021; Coveney 2011
among many others. We used the online Grew-match interfacem to search for the
patterns described in that literature and see how they were annotated in Dev.
From these observations, we wrote rules that were as general as possible. We
regularly tested the rules on Dev during this development phase.

As Grew is not suited for rule disjunction, we used Python as a meta-program
to automatically generate a rule file from case descriptions.

A.3.2 Description of FUDIA modules

FUDIA contains eight modules (i.e. rule packages) executed one after the
other. Each module is run until it obtains a unique normal form. Thus, FUDIA
is deterministic. In execution order, the modules are: constr, prontype, ecq,
quoted, wh, c1_head_pull, conj, mark. We describe them all briefly.

7. https://universal.grew.fr/


https://universal.grew.fr/

A.3. Method 149

prontype This module runs a heuristics to add missing pronoun type features
PronType. Some relative pronouns can be identified as markers of a clause gov-
erned by acl:relcl (relative clause) or advcl:cleft (cleft). The other QU-
words[f| are mostly interrogative words.

constr and ecq These modules reannotate three grammaticalized expressions
as fixed: nimporte + QU in constr, and est-ce que and qu’est-ce que in ecq.
See appendix for linguistic motivations to consider them as lexicalized.

The UD guidelines (de Marneffe et al. 2021)) stipulate that whenever an ex-
pression is proven to be grammaticalized, to behave as a function word, and to
have no internal syntactic structure (except from a historical perspective), its
elements should be linked with the fixed relation, its head being the first token.
It corresponds to the “fixed” multiword-expression category of Sag et al. [2002.

The expression est-ce que lit. ‘is it that’ is a lexicalized conjunction (Delaveau,
Cappeau, and Dagnac 2021}, §XI1-3.1.2 p.1403). In the French UD corpora, we
counted 6 different annotations of est-ce que over 36 occurrences. None of them
used fixed. As a consequence, changing for a fixed est-ce que would follow three
converging imperatives: (i.) bringing annotations as close as possible to current
linguistic knowledge; (ii.) simplifying and unifying annotation schemes; (iii.)
sticking to standardizing UD guidelines. According to the Grande Grammaire du
Frangais (GGF) (Delaveau, Cappeau, and Dagnac 2021, §XII-3 p.1402) and Orféo
guidelinesﬂ , we analyze est-ce que as a subordination conjunction (SCONJ). As
advocated by Gerdes et al. 2019 for SUD, we add ExtPos=SCONJ (external POS)
to its head.

The expression qu’est-ce que lit. ‘what is it that’ is a lexicalized interrogative
pronoun (Delaveau, Cappeau, and Dagnac 2021, Tab. XII-5, p.1405). In the
French UD corpora, we counted 10 different annotations of this expression over
133 occurrences. As stated above, reannotating it to fixed everywhere would
be beneficial in several aspects. Encoding such a change requires a shift in the
sentence head. In Fig. , we display the output of FUDIA on sentences .
The head of the embedded clause is shifted from the first qu’ (original analysis
as a cleft) to the main verb passait.

(2) [...] je savais pas [ qu’ est -ce qu’ il se  passait | .
[...] I knew not [ what is -it that EXPL REFL happened | .
I didn’t know [what was happening]. (ParisStories)

The locution n’importe + QU ‘no matter + wh’ is considered lexicalized by

8. The most common French QU-words with are quoi/que ‘what’, qui ‘who’, quel ‘which’,
lequel ‘which one’, quand ‘when’; comment ‘how’, combien ‘how many/much’, ot ‘where’, and
pourquoi ‘why’

9. https://repository.ortolang.fr/api/content/cefc-orfeo/11/documentation/
site-orfeo/guide-dannotation-syntaxique-du-corpus-orfeo/index.html
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Figure A.2 — Annotation of sentence . The original edges are depicted on top
of the sentence and in gray. FUDIA’s output is depicted below it. The cue edge
between passait and the first qu’ is not shown for legibility.

the GGF (Jayez[2021), §V-6.3 p.633) and is analyzed as a single token in the Orféo
guidelines. Only GSD currently uses the fixed relation for it. We generalize this
and add an ExtPos feature depending on the POS of QU (determiner, pronoun,
or adverb).

quoted This module identifies quoted segments: titles, reported speech and
parenthesized segments. They help us spot some phrase boundaries and filter out
subject-verb inversion specific to speech report constructions.

whand cl _head pull These are the main modules for QU-interrogative iden-
tification. Given a sentence like , we add two features. The clause type fea-
ture ClauseType=Int is put on the head of the interrogative clause, here utilisez
(see Fig.[A.1)). A feature PhraseType=Int is put on the head of the interrogative
phrase.|"”| Here, the interrogative phrase Quel chocolat is fronted, and its head is
chocolat. These features may be put on the same word. A typical case is short
questions (aka. sluicing) or embedded short interrogatives, e.g. on pourquoi in

(35

(3) a.  Quel chocolat utilisez -vous ?

Which chocolate use -you ?

‘What kind of chocolate do you use?’ (GSD)
b. [...]| euh je sais plus pourquoi .

[...] er T know no more why

‘er, I don’t know why any more.’ (ParisStories)

10. By interrogative phrase, we mean the nominal or prepositional phrase containing the
QU-word. See appendix for a discussion on this definition.
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In the enriched version of the FIB, we add three specific edges called cue
edges. Statistical studies on French interrogatives classify interrogatives by their
internal structure (e.g. absence/presence of est-ce que, etc.) and the QU-word
used. The cue edges provide a quick access to these features.

A cue:wh edge is added between the clause head and the interrogative word,
and one more between the interrogative phrase head and the interrogative word.
A cue:mark edge is added between the clause head and any morphosyntactic
structure that marks the clause as interrogative. In , we would have an edge
cue:mark from wutilisez to -vous to account for subject-verb inversion. The en-
riched annotation of with FUDIA is displayed in Fig. . Due to graphical
interface constraints, such edges are not added when the source node is the target
node. Note that these supplementary edges break the tree structure of sentences.

conj This module handles conjuncted interrogative phrases.

marker This final module adds cue edges to morphosyntactic markers: subject-
verb inversion, est-ce que ‘is it that’, que ‘that’, si ‘whether’ and -tu / -ti (regional
interrogative particles).

A.3.3 Evaluation phase

As a binary classification task on sentences, we measure the accuracy of FU-
DIA on an evaluation set Eval.

Evaluation set The evaluation set contains 200 sentences aiming to represent
the kind of data present in UD. The sentences are randomly picked from Annodis
(Péry-Woodley et al. 2011} Afantenos et al. 2012)), TenNovels (Reinhardt 2019b),
Defrancq _written and Defrancq spoken (extracted from examples in the book
by Defrancq 2005), OFROM (Avanzi et al. 2012) and Maya (Reinhardt 2016).
Half of the sentences are from spoken corpora and half from written corpora,
with similar genres. Orthogonally, half of the sentences are from non-specific
corpora, and the other half from question or interrogative corpora. The number
of sentences from each corpus used to build Eval is detailed in Tab.[A.1]

The two classes to predict are has_ interrogative (the sentence contains at least
one interrogative) and no _interrogative. We asked 12 French native speakers to
annotate Eval according to this schema. The majority judgment is taken as the
gold standard on Eval. The evaluation set, its gold labels, and all annotator’s
labels are freely accessible on GitHub.[]]

To compute FUDIA’s accuracy on Eval, we first parsed it with ArboratorGrew
(Guibon et al. |2020)). The written part is parsed with fine-tuning on French
GSD dev (1476 sentences, obtaining LAS = 0.922), and the spoken part with

11. https://github.com/Valentin-D-Richard/FUDIA/tree/main/Eval
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’ Corpus ‘ Medium ‘ Type ‘ #sentences ‘
Annodis written non-specific 50
TenNovels written (novels) questions 25
Defrancq written | written (newspapers) | embedded interrogatives 25
OFROM spoken non-specific 50
Maya spoken (TV cartoon) | questions 25
Defrancq spoken | spoken (radio) embedded interrogatives 25

Table A.1 — Number of sentences per origin in the evaluation corpus Eval

fine-tuning on Rhapsodie train + ParisStories train (total: 2675 sentences,
LAS = 0.818). We also report precision (ratio of true positives over positives)
and recall (ratio of true positives over actual interrogatives) to better understand
FUDIA’s characteristics.

Baselines We compare these results with two rule-based baselines, whose codes
are given in appendix [B.4]

The first baseline, called QUECQ?, simply assigns the class has_interrogative
to a sentence if and only if it contains a question mark, the est-ce que sequence,
or a French QU-word. We expect this last heuristics to perform badly, given that
many French QU-words can have other parts-of-speech (e.g. que ‘what/that’ and
quand ‘when’ can be complementizers) or can be used in other constructions (e.g.
ot ‘where’ and lequel ‘which one’ can be relative proforms).

Contrary to the first baseline, working on raw text, the second baseline, called
SimpleFUDIC (Simple French UD Interrogative Classifier), takes advantage of
basic UD features and dependencies. It assigns the class has interrogative to
a sentence if and only if it contains a question mark, the est-ce que sequence,
subject-verb inversion with a personal pronoun (except in imperative mood), or
a word with feature PronType=Int. Comparing FUDIA to SimpleFUDIC may
help us shed light on the utility of the different modules of our program.

A.3.4 Extraction

FUDIA was run on the French UD corpora. The sentences containing at least
one node with ClauseType=Int were extracted, forming the French Interrogative
Bank (FIB).[7]

The FIB is split according to the original splits, i.e. FIB dev contains the
sentences extracted from GSD dev, ParTUT dev, etc., and similar for FIB test
and FIB train. In total, FIB contains 2,972 sentences (38,884 tokens). They
contain a total of 3,013 nodes labeled as interrogative heads. Due to license
incompatibility, different dataset parts fall under different licenses.

12. The FIB is available at https://github.com/Valentin-D-Richard/UD_French-FIB
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’ Corpus H #sentences in FIB ‘ % in FIB ‘ % extracted ‘

FQB 2230 75.0 97.4

GSD 322 10.8 2.0
ParisStories 131 4.4 4.7
Rhapsodie 130 4.4 4.1
Sequoia 96 3.2 3.1
ParTUT 39 1.3 3.8
PUD 24 0.8 2.4

All corpora 2972 100 10.0

Table A.2 — Proportion of sentences from origin corpus and proportion of sen-
tences extracted to the FIB.

The most significant part of the FIB comes from the FQB. The French Ques-
tion Bank (FQB) (Seddah and Candito 2016) is a UD corpus of French questions.
Initially created to help train syntactic parsers, it provides an interesting variety
of French questions. 75% of FIB sentences are from the FQB, and 97.4% of the
FQB sentences were extracted to the FIB.[®| However, as we show in section[A.4.4]
adding interrogatives from other corpora improves the syntactic diversity of ex-
amples. Table summarizes the proportion of sentences from origin corpora
and their proportion of extracted sentences.

As stated above, we provide an enriched version of the FIB with cue edges.
These edges can be used to define requests targeting specific constructions. The
FIB suite contains a Python script stats.py, which can count the number of
occurrences according to a classification scheme. It also includes visualization
options and access to raw data. To test it, we implemented the classification of
root interrogatives proposed by Coveney 2011 We report the results in section

A44d

A.4 Results

A.4.1 Annotation task

The annotation task obtained a good inter-annotator agreement: Fleiss k =
0.780, Cohen x: min = 0.613, mean = 0.781, max = 0.924. Nevertheless, some
patterns triggered disagreement.

We spot 11 sentences of Eval with high standard deviation over annotators
(std > 0.47). The first difficulty concerns embedded interrogatives, which seem
to be harder to identify. The other most debated sentences involve the distinc-

13. The FQB contains monoclausal declarative sentences which where not included in the
FIB.
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tion between root interrogatives and question-raising declaratives. In particular,
annotators did not know how to handle “question tags”, like hein ¢ ‘right?’ or

non ? ‘no?’, e.g.

(4) a. Tu me  fais confiance, non ?
You to_me do trust, no 7
“You trust me, don’t you?’ (TenNovels)
b.  Que cen’ est pas quelquun qui vous fait une mauvaise blague
that it NEG is not someone who to _you do a bad trick
o
2
‘That it’s not someone playing a bad joke on you?’ (TenNovels)

The last source of difficulty concerns two sentences having the word que
‘what/that’ fronted plus a question mark. The majority of participants anno-
tated them as interrogatives. But we think that they are actually question-raising
declarative complementizer clauses, as illustrated by the gloss on sentence |(4-b)]
Accessing the discursive context of this sentence would have probably helped
participants better recognize its syntactic structure.

A.4.2 Evaluation results

The accuracy, precision, and recall of FUDIA and our two baselines are dis-
played in Tab.[A.3] As expected, the accuracy of FUDIA is better than the two
baselines.

QUECQ? Baseline QUECQ? has a very low precision. This was expected,
given that French QU words are very polysemous. Nevertheless, QUECQ? has
a high recall. Only 8 sentences containing an interrogative were not detected by
QUECQ?. All but one correspond to yes-no embedded interrogatives. This shows
that yes-no embedded interrogatives are hard to detect.

In the literature (e.g. Rossi-Gensane et al. [2021]), detecting embedded yes-no
interrogatives is often performed by listing interrogative-embedding verbs and
looking for the interrogative conjunction si ‘whether / if’. Here, this tech-
nique might fail on some examples for two reasons. First, si does not always
directly follow the verb (e.g. in coordinated interrogative clauses). Second, some
interrogative-embedding verbs might be missed.

In FUDIA, we address that problem by analyzing the internal structure of the
interrogative. However, in UD, no feature distinguishes the subordination con-
junction s¢ introducing a interrogative clause from its homophone si introducing
a conditional clause. We rely on heuristics based on several characteristics to tell
them apart (e.g. governing relation or verb form).
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’ Model ‘ accuracy ‘ precision ‘ recall ‘

QUECQ? 0.660 0.524 | 0.892
SimpleFUDIC 0.755 0.667 0.676
FUDIA, on Eval | 0.905 0.966 | 0.770
on written 0.860 0.917 0.647
on spoken 0.950 1.00 0.875

Table A.3 — Scores of FUDIA and the baselines on French interrogative detection.

SimpleFUDIC The baseline SimpleFUDIC circumvents the synonymy of French
QU-words by resorting to the feature PronType=Int. However, many interroga-
tive pronouns do not bear PronType=Int in UD. This makes the recall of Sim-
pleFUDIC drop. This fact comforts us with the necessity of the FUDIA module
prontype.

The precision of SimpleFUDIC is relatively low. This is primarily due to
the high number of subject-verb inversions wrongly classified as interrogative.
Even outside of imperative mood and interrogatives, subject-verb inversion with
a personal pronoun is not so rare in French, especially: (i.) after some adverbs
(e.g. ainsi ‘so’), (ii.) as speech reporting phrase or (iii.) in other inserts.

In FUDIA, case (i.) is handled by ruling out first-place adverbs. In contrast,
cases (ii.) and (iii.) are hard to tackle. No feature in UD@2.12 could help
us differentiate subject-verb inversion in inserts from interrogative subject-verb
inversion. We could use a list of speech-reporting predicates. However, this would
go against our rule design policy. Moreover, interrogative inserts are attested, like

“faut-il le préciser” in|(5-a)l

(5) a. [..]et cela, faut -il le préciser, sans  donner un
[...] and that, must -EXPL it.ACC clarify, without give a
blanc-seing |...]
blank-check
‘and this, should it be clarified, without giving a blank check’ (Sequoia))

To solve this issue, we rely on a linguistic observation: speech-reporting predi-
cates and other inserts usually do not have any NP object (e.g. unlike le in|(5-a))),
as their semantic argument is the speech itself (Kahane et al. 2021). We advocate
for adding to UD the parataxis:insert relation suggested by Kahane et al. 2021
to identify inserts better and, among them, speech-reporting predicates.

FUDIA The precision of FUDIA is high: 96,6% of sentences detected are in-
deed interrogatives. This score presumably results from the many heuristics that
efficiently filter out non-interrogatives. However, its recall is lower than that
QUECQ?. To investigate why, we proceeded to a qualitative evaluation.

Out of the 17 false negatives, we estimate that 13 are due to the parser. The
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Figure A.3 — Bar plot of number of occurrences of root interrogatives according
to Coveney [20117s classification. Corpora are grouped as such: FQB, Written UD
(GSD, Sequoia, ParTUT, PUD), Spoken UD (Rhapsodie, ParisStories). The list
of class acronyms is given in Appendix

most common parser mistake is confusing interrogative words with relative words
or subordination conjunctions. Notably, the parser fine-tuned on GSD wrongly
annotated 6 out of 8 occurrences of comment ‘how’ as subordination conjunction.
However, this word is always an adverb in French (and all occurrences in the
training data are adverbs). The written part of Eval contains more parser errors.
This explains why FUDIA performs worse on the written part of Eval than on
its spoken part. However, we do not know the reason for this lower performance.
We expected the parser fine-tuned on GSD to be better. In particular, the GSD
trees contain, on average, more precise features than ParisStories, and the LAS
score was higher than for the parser fine-tuned on Rhapsodie and ParisStories.

This evaluation shows that, assuming a good parser, even a rule-based pro-
gram can perform well on raw text and automatically identify French interroga-
tives. The efficiency of this method mainly depends on the quality of the parser,
especially for subtle distinctions, like pronoun types.

A.4.3 Other difficulties

FUDIA is not only a classifier. It identifies the interrogative head and links
it to the morphosyntactic interrogative marking(s). In this section, we discuss
issues related to this challenge.

Since colloquial French allows in situ QU-words, finding the phrase head and
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the interrogative clause head is complex. To do so, FUDIA proceeds as follows.
After detecting an interrogative word, it must first decide whether its governor
belongs to the same phrase. For example, the object relation obj can link a verb
with both an in situ QU-word [(6)] or an embedded sluicing [(3-b)] When the QU-
word is a pronoun (e.g. quoi ‘what’, qui ‘who’), there is no easy way to determine
in which case we are. Given that almost all sluicing with an interrogative pronoun
observed in our development corpus are governed by savoir ‘know’, we decided
to use the lemma of the matrix verb as a categorizing feature. This is the only
case where we had to violate our rule design policy.

(6) [...] vousen pensez quoi ici 7
[...]| you of-it think what here ?
‘What do you think of this, here?’ (Rhapsodie)

A.4.4 Statistics on the French Interrogative Bank

In Fig. we plot the statistics of root interrogatives in the FIB according
to Coveney 2011/'s classiﬁcation@ (given in appendix . The distribution of
interrogative types in the FQB has many similarities with the other French UD
corpora. The graphic yet shows that some classes with few representatives in
FQB gain from including the other UD corpora, e.g ESV (est-ce que + subject +
verb). Some examples of rare types are also found, e.g. two QESV (QU-word +
est-ce que + subject + verb) from ParTUT.

The other UD corpora also bring many subordinated interrogatives: 117 were
found in the other written corpora, plus 77 in spoken corpora, compared to only 5
embedded in FQB. Retrieving them would not have been possible if we had only
relied on a list of French interrogative embedding predicates. As an illustration,
if we used the lists given by the GGF (Delaveau, Cappeau, and Dagnac 2021,
Tab. XXII-7 p.1414) and Defrancq 2005, chap. 1 fn. 11, some sentences would
have been missed out. Out of the 28 predicates embedding an interrogative
found in the FIB, 6 are listed neither by the GGF nor by Defrancq 2005, These
are: connaitre ‘know’, enseigner ‘teach’, interroger ‘question’, mesurer ‘measure’,
souligner ‘emphasize’ and tester ‘test’.

A.5 Limits

Here, we present the limits of our work.

14. Here is a brief explanation of the class letters: E = est-ce que, S = subject, V = finite
verb, CL = subject clitic, GN = noun phrase, Q = QU-word, se...k = c’est ... que ‘it’s ... that’
(cleft), and Q=S means subject QU-word.
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A.5.1 Limits of the rule design policy

FUDIA is only works on a specific annotation schema: Universal Dependen-
cies. Furthermore, although some pattern descriptions occur in other similar
languages, most of the structures listed in the rules are specific to French. Ex-
tending it to another language is not trivial. However, the additional annotation
proposal (ClauseType=Int feature, cue edges) aims to be compatible with any
language.

We chose not to rely on question marks and a list of open class words (e.g.
interrogative-embedding predicates). However, due to some syntactical charac-
teristics that UD could not provide, we decided to violate this rule design policy
at some rare specific points, as mentioned in section [A.4.3] It is unclear how
changing this policy would benefit FUDIA. It might have a limited impact, as
most false negatives are due to the parser.

FUDIA is highly dependent on the quality of input annotations. The con-
fusion in pronoun types shows it (section . Moreover, non-standard or
unexpected typographic situations prevent FUDIA from predicting the expected
result, e.g. unexpected word segmentation with dashes and euphonic ¢ in subject
clitic inversion. We sometimes used the form feature (in the original text) instead
of lemma to try to solve some of these issues. Even if we ensured it correctly de-
tects all-caps words (as found in the development corpus), it might fail on typos
and, more generally, on noisy texts.

A.5.2 Evaluation limits

FUDIA includes rules to account for regional variants, e.g. -tu (Quebec)
or -ti interrogative particles . However, none of the French UD corpora or
evaluation subcorpora includes extracts of spoken Quebec or African varieties
of French. Therefore, even if these cases are theoretically implemented in the
program, it is unclear how people would annotate these variants in practice and,
thus, whether FUDIA would correctly detect them.

(7)  On peut -tu  étre constructifs ?
One can -PART be constructive ?
‘Can we be constructive?’ (La Presse 2014, from Bally 2022)

This issue also concerns colloquial variants. For example, qu’est-ce que /kesk(o)/
exists under a non-standard apocoped variant qu’est-ce pronounced /kes/ like
in [(8)] As it is present in Dev, we took example [(8)] into account. However,
other kinds of non-documented non-standard phenomena might fail to be detected
correctly.

(8) [...] qu” est -ce vous comptez faire dans un avenir proche 7
[...| whatis -it you intend do in a future near 7
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‘what do you intend to do in a near future?’ (GSD)

A.6 Conclusion

We presented FUDIA (French UD Interrogative Annotator), a rule-based pro-
gram that retrieves and adds annotations to interrogatives from French sentences
annotated in Universal Dependencies (UD). It adds the feature ClauseType=Int
to any interrogative clause head. Additional modules add some missing PronType=Int
and reannotate some fixed expressions related to interrogatives.

FUDIA obtains good results when evaluated on unseen parsed raw text. Its
efficiency is highly dependent on the quality of the input syntactic annotations.
This comforts us with the idea that rule-based programs are still relevant for
some syntax NLP tasks, provided these programs can access structured enough
qualitative data.

The French Interrogative Bank (FIB), a treebank of UD-annotated French in-
terrogatives, was extracted from existing French UD corpora (FQB, GSD, Paris-
Stories, ParTUT, PUD, Rhapsodie and Sequoia) and enriched with interrogative-
specific dependencies using FUDIA. We illustrated how FIB enriches the FQB by
bringing some little-represented interrogative structures and embedded interrog-
atives.
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Appendix B

Appendix of Chapter A

B.1 Grammaticalized QU-expressions: some lin-
guistic background

Here, we expose linguistic literature that motivates our classification of the
QU-expressions mentioned in section as fixed.

The expression est-ce que lit. ‘is it that’ was shown to be grammaticalized and
even lexicalized by Druetta 2003|2004, chap. 5 and other linguists before (Foulet
1921; Kayne (1972 Rooryck |1994). It is also reported as fixed in the Grande
Grammaire du Frangais (GGF) (Delaveau, Cappeau, and Dagnac 2021} §XII-3.1.2
p.1403) and the Encyclopédie Grammaticale du Francais (EGF) (Berrendonner
2023). Contrary to common belief, it is not a clefting device (anymore), but just
marks a clause as interrogative (Obenauer |1976).

Similarly, qu’est-ce que[l] lit. ‘what is it that’ is claimed to be a complex
lexical unit by Obenauer 1976, the GGF (Delaveau, Cappeau, and Dagnac 2021,
Tab. XII-5 p.1405) and Orféo. Its grammaticalization may have been more recent
than est-ce que. Arguments to consider qu’est-ce que as different from other QU
+ est-ce que constructions are the following. Hulk 1996/s study on interrogative
acquisition (reported by Zuckerman 2001, chap. 5) shows that qu’est-ce que is
acquired earlier to other QU + est-ce que constructions. Farmer 2013/'s socioprag-
matic corpus study on French movies emphasizes the gap between their respective
uses. Farmer claims that “the interrogative word que so often occurs with est-ce
que across speaker class and sex—in every style and in every decade—that it
appears to be lexicalized”. Finally, qu’est-ce que can be used as an exclamative
adverb (Dekhissi 2016), (GGF, §1X-10.4.3 p.1119).

We believe that the reasons these expressions are not currently annotated as
fixed probably include:

1. The unit qu’est-ce que has a variant qu’est-ce qui when it introduces a sentence lacking
its subject.

161
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1. French spelling being very conservative, thus giving wrong intuitions about
the morphology of these expressions

2. A potential lack of specific linguistic knowledge from annotators

3. A possible tendency of parsers to decompose strings with determined rela-
tions (and thus, to avoid fixed relations)

4. A desire always to syntactically decompose historically decomposable phrases
(especially for corpora automatically converted from SUD (Gerdes et al.

2019))

B.2 Coveney’s classification of French interroga-
tive forms

Coveney 2011] proposes a syntactic classification of French root interrogatives
into classes, 3 primary classes for yes-no interrogatives, 10 primary classes for
constituent interrogatives, and 4 hybrids (rare and non-standard). Only finite
verbal clauses are considered.

Yes-No interrogatives

— ESV: est-ce que marker

(1) Est -ce que les autres sont partis ?
Is -it that the others are gone 7
‘Are the others gone?’

— V-CL: clitic inversion
(2) Sont -ils  partis ?
Are -they gone 7
‘Are they gone?’

— GN V-CL: complex inversion

(3) Les autres sont -ils  partis ?
The others are -they gone 7?7
‘Are the others gone?’

Constituent interrogatives
— SVQ: in-situ QU-word

(4) Ils sont partisou 7
They are gone where ?
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‘Where are they gone?’
— QSV: fronted QU-word
(5) Ou ils sont partis 7

Where they are gone 7?7
‘Where are they gone?”

— QV-CL: QU-word + clitic inversion
(6) Ou  sont-ils partis 7

Where are -they gone 7
‘Where are they gone?’

— Q GN V-CL: QU-word + complex inversion

(7) Ou  les autres sont -ils  partis 7
Where the others are -they gone 7?7
‘Where are the others gone?’

— QV GN: QU-word ~+ stylistic inversion

(8) Ou  sont partis les autres ?
Where are gone the others ?
‘Where are the others gone?’

— seQkSV: clefted QU-word
(9) Cestou  qu' ils sont partis 7

It is where that they are gone 7
‘Where are they gone?’

— QESV: QU-word + est-ce que
(10) Ou  est-cequ’ ils sont partis 7
Where is it that they are gone 7
‘Where are they gone?’
— QsekSV: QU-word + est-ce que variant
(11) Ou  c’est qu’ ils sont partis 7
Where it is that they are gone 7?7

‘Where are they gone?’

— QkSV: QU-word + que
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(12) Ou  qu'ils sont partis 7
Where that they are  gone
‘Where are they gone?’

— Q=S V: subject QU-word

(13)  Lesquels sont partis 7
Which ones are gone 7
‘Which ones are gone?’

Hybrids
— QEV GN: QU-word + est-ce que + stylistic inversion

(14)  Avec qui est -ce que travaille Nicole Dupont ?
With who is -it that work  Nicole Dupont ?
‘Who is Nicole Dupont working with?’

— Q=S V-CL: subject QU-word + clitic inversion

(15)  De ces fillettes, lesquelles  sont -elles les tiennes ?
Of these little girls, which ones are -they the yours ?
‘Which of these little girls are yours?’

— E GN V-CL: est-ce que + complex inversion

Y

(16) Est -ce que demain les sauveteurs pourront -ils s
Is -it that tomorrow the rescuers can -they REFL
approcher des alpinistes en détresse 7
approach to mountaineers in distress 7
‘Will rescuers be able to approach climbers in distress tomorrow?’

— QE GN V-CL: QU-word + est-ce que + complex inversion

(17)  Pourquoi est -ce que le rédacteur de la rubrique des chats
Why is -it that the author  of the section of cats
écrasés veut -il créer une pétition ?
crushed wants -he create a  petition ?
‘Why does the editor of the miscellaneous news section want to set
up a petition?’

B.3 Linguistic conceptual limits

Contrary to interrogative clauses, we found no clear definition of an interrog-
ative phrase in the literature. In interrogatives containing a fronted phrase, the
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rm\ root

Wsubjy
advmod obj
\

est combien  defois plus résistant que celui fait de cellulose ?
is how many of times more resistant than the one made of cellulose 7

(18)Le nouveau matériau
The new material

‘How many times stronger than the one made of cellulose is the new material?’ (FQB)

whole fronted phrase is considered to be the interrogative phrase. However, when
the QU-word is in situ, linguistic tests must be used to determine the interrogative
phrase. Definition |(19)| attempts to capture this intuitive notion.

(19) In a constituent interrogative clause C, the interrogative phrase of the
interrogative word W is the largest phrase containing W and which can
be fronted in C.

Let us illustrate this definition on examples. Consider sentence , contain-
ing the QU word comment, abstracting over the multiplicity factor of a compara-
tive. We can perform fronting tests, as in , to identify the extractable phrase.
Even if the judgment differences between the items of are not very sharp, it
seems like the interrogative phrase is combien de fois.

(20) a. [Combien de fois|; est-il [t; plus résistant [que celui-ci]| ?
b.  ?[[Combien de fois| plus [que celui-ci||; est-il [t; résistant| 7
c.  ?[[Combien de fois| plus résistant [que celui-ci]|; est-il ¢; 7

In contrast, more than one phrases can be fronted in some configurations ex-
hibiting recursively embedded prepositional phrases (PPs). This holds in [(21)}
both de quel dragon and en quéte de quel dragon are candidate for the interroga-
tive phrase. In this case, the maximality requirement of selects en quéte de
quel dragon.

(21) a. Elle est [en quéte [de quel dragon]|| ?
She is [in quest [of which dragon]| ?
‘Which dragon is she after?’
. |De quel dragon]|; est-elle [en quéte t;] ?
c. |En quéte [de quel dragon]|; est-elle ¢; 7

In question with recursively embedded PPs, we observe is variation regarding
which sub-PP can be fronted (Le Goffic 2024, § 3.2). For instance, question
seems to have the same syntactic structure as question , but behaves
differently regarding fronting.

(22) a. Il est [en retard [de combien de jours|| ?
He is [in lateness [of how-many of days]|| 7
‘How many days late is he?’
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b. [De combien de jours|; est-il [en retard t;| 7
c. ?|En retard |de combien de jours||; est-il ¢; ?

As fronting cannot be tested in FUDIA, detecting interrogative phrases is a
theoretical limit. Furthermore, deﬁnitionfaﬂs to capture the intuition behind
interrogative phrases when no phrase containing the QU-word can be fronted, e.g.
with extraction islands. Therefore, the PhraseType=Int annotations added by
FUDIA are approximations of a pre-theoretical concept.

B.4 Baseline codes

rule wh { %

pattern {
WH[lemma="que"|"quoi"|"qui"|"lequel" |
"quand" |"ou"|"comment" |"combien" |
"pourquoi"|"quel", !ClauseTypel
}
commands {
WH.ClauseType = "Int"
}
}
rule int_mark { Y%
pattern { P[lemma="7", !ClauseType] 7
commands { P.ClauseType = "Int" }
+
rule ecq { %
pattern {
Ni[lemma="&étre", !ClauseType] ;
N2[lemma="ce"] ; N3[lemma="que"] ;
N1 < N2 ; N2 < N3
}
commands { N1.ClauseType = "Int" 7
}

strat main { Seq(Onf (wh),Onf (int_mark),
Onf (ecq)) 7

Listing B.1 — Code of QUECQ?

rule wh { %

pattern {
WH[PronType="Int", !ClauseTypel
}
commands { WH.ClauseType = "Int" 7
}
rule int_mark { Y%
pattern { P[lemma="7", !ClauseType] 7}
commands { P.ClauseType = "Int" 7
}

rule ecq { %
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12 pattern {

13 Ni[lemma="&tre", !ClauseTypel] ;

14 N2[lemma="ce"] ; N3[lemma="que"] ;
15 N1 < N2 ; N2 < N3

16 }

17 commands { N1.ClauseType = "Int" }
18 }

19

20 package pkg_inv {

21 rule inv_1 { %

22 pattern {

23 S[upos="PRON"]

24 Bl emmne ee | Do [ UEnd | Sl | Ueilie o
25 "on"|"nous" |"vous"|"ils"|"elles"|
26 "-ce"["-je"["-tu"["-i1"|"-elle"|
27 "-on"|"-nous"|"-vous"|"-ils"|

28 "_elles"|"-t-il"|"-t-elle"|

29 "_t-on"|"-t-ils"|"-t-elles"]

30 s: CL_HEAD -[1=expl|nsubjl-> S
31 I

32

33 pattern {

34 CL_HEAD [upos="VERB" | "AUX",

35 VerbForm="Fin", !ClauseType] ;
36 CL_HEAD < S

37 }

38 without { V[Mood="Imp"] }

39 commands {

40 CL_HEAD.ClauseType = "Int"

41 }

42 }

43 rule inv_2 { %

44 pattern {

45 S[upos="PRON"]

46 S[form="ce"|["je"["tu"["il"["elle" |
47 "on"|"nous"|"vous"|"ils"|["elles" |
48 "_ce"|"-je"|["-tu"|"-il"|"-elle" |
49 "-on"|"-nous"|"-vous"|"-ils"|

50 "_elles"|"-t-il1"|"-t-elle"|

51 "_t-on"|"-t-ils"|"-t-elles"] ;
52 CL_HEAD[!ClauseType] ;

53 s: CL_HEAD -[1=expl/|nsubjl-> S
54 +

95 pattern {

56 CL_HEAD -[1=coplaux]-> V ;

57 V[ [upos="VERB" | "AUX",

58 VerbForm="Fin"] ; V < S

59 +

60 without { V[Mood="Imp"] }

61 commands {

62 CL_HEAD.ClauseType = "Int"



63
64
65
66
67
68
69
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}
}
}
strat inv { Seq(pkg_inv) }

strat main { Seq(Onf (wh),Onf (int_mark),
Onf (ecq) ,0nf (inv)) ¥

Listing B.2 — Code of SimpleFUDIC
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Corpus extracts

In section [5.2.2] I present a corpus study to provide real-life examples of wh-
anaphora and argue for a different annotation scheme. This appendix presents
the 23 dialogues from the corpus of study where the first co-referring mentions
after the antecedent is a pronoun. The name of the speakers (SPK1,...) are
copied from the corpus. Indications about potential annotations mistakes are
added. For a quantitative review about ANCOR’s annotation of chains containing
an interrogative word, see Richard [2025al

I use the same notational conventions as in the rest of the manuscript. To
illustrate how I transcribe ANCOR’s annotations into indices, consider an extract

of the form .
(1) A] cese B] cee C]/ cee Dj// eee E.] cee Fjj/

This index arrangement means the following:

— Expressions A, B, C, D, E and F are annotated as mentions.
— Mention A has the feature NEW=YES, i.e. it is the antecedent.
— Mentions A, B and E are in a co-reference chain.

— Mentions A and C' are in a bridging chain.

— Mentions A and D are in a different bridging chain.

— Mentions C' and F' are in a co-reference chain.

Extracts

(2) a. SPKIl: et vous aviez [quel age]j a cette époque -la & peu pres
sPK1: and you had [what age]’ at this time there to few close
?
?
‘And how old were you at that time, approzimately?’ (026_C-4)

169
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b. SPK2: c¢a; devait étre oh la oh la la je vais retrouver ga; devait étre
[treize ans|;
“It; must have been... oh dear oh dear. I'm going to remember. It;
must have been [thirteen years[;’

In the two following extracts, the NPs [’orthographe (‘(the) spelling’) are not
annotated in a chain in ANCOR. This is probably an annotation mistake.

(3) a. SPK2: euh dans |quelle matiére|’ étiez-vous le plus fort a 1’école ?
(CO2_ESLO_001_C)
‘[Which subjecf't were you best at in school?’
b.  SPKI1: bah c;’est peut-étre ¢a quand méme 'orthographe
‘Well, maybe that;’s the spelling after all.’

(4) a. sSPKl: et |quel genre de choses]’ y cherchez-vous le plus souvent ?
I'orthographe et [le sens|;: ou [des renseignements|;» [I’histoire|;» euh ?
(026_C-5)
‘And [what kind of things/ do you look up most often? Spelling and
[meaning];, or [information];, [historyfy», uh?’
b. SPK2: [n’importe quoi|; au fond
‘anything; really’

In the following extract, the occurrences of lesquels (‘which ones’) are not
part of a chain in ANCOR.

(5) a. SPK2: est-ce que vous faites des mots-croisés 7 (012_C-3)

‘Do you do crosswords?’

b. SPKI1: oui bien stir
‘Yes of course.’

c. SPK2: oui lesquels 7
‘Which ones?’

d. sPKl: lesquels dans |quel journal]’ dans [quel journal]’ ?
‘Do you mean “In which’ newspaper”?’

e. SPK2: oul
‘Yes.’

f.  spkl: oh [n'importe lequel; et de préférence dans [le Canard Enchainé|;
‘Any; (of them) and preferably in [the Canard Enchainé];’

(6) a. sPKl: madame lorsque vous étiez encore a I'école dans [quelle matiére]’

étiez vous le plus fort 7 (021_C-6)
‘Madam, when you were still at school, [which subjectf did you do best
n?’

b. SPK2: ah c;’¢tait littérature; .
“It; was hiterature;’

(7) a. sPK1: dans [quelle matiére]’ étiez-vous le plus fort a I’école ? (025_c-2)
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‘[Which subjectf were you best at in school?’

SPK2: oh la c’est tellement vieux ah c;’était [la géographie|; puis [la
science|;»

‘Oh, that’s so old. Ah, it; was geography; and then science;n.’

SPK1: oui enfin dans [quelle matiére francaist |/ étiez-vous le plus fort
vous méme a 1’école monsieur ? (006_C-3)
“Yes, well, [which subject] were you best at in school, sir?’

SPK2: géographie; histoire;» géographie;

“Geography;:, history;» and geography;.’

SPK1: a oui histoire;» histoire;» géographie;

‘Oh yes, history;., history;» and geography;:.’

SPK2: oul
‘Yes.’
SPK1: oui
‘Yes.’

SPK2: mais & I’époque c;’était pas poussé comme maintenant
‘But back then it; wasnt as advanced as it is now’

SPK1: vous commencez vers [quelle heure]’ par exemple le matin ?
(013_C-1)

‘[What timef’ do you start in the morning, for example?’

SPK2: c¢a dépend des jours euh trois jours par semaine a cette époque-

ci ¢j'est [trois heures moins le quart|;; |[deux heures et demie|;» [trois

heures moins lequart? |;; de nuit

‘It depends on the day, um, three days a week at this time of year,

it;’s [quarter to threef;, [two and a half hours[;», [quarter to threef; at

night.’
SPK1: hm hm
‘Hm hm.’

SPK2: ma femme c;’est plus tard elle se leve a [six heures|;» [six
heures et quart|;m

‘For my wife, that;’s later, she wakes up at [siz o’clock[;m, [quarter past
SZ.ZE/]'//H.7

spk1l: alors dans |quelle matiere]’ aimeriez-vous que les enfants
soient forts ? est-ce que vous avez des des z-' des avis la-dessus ?
(019_C-1)

‘So, in |what subjectf would you like the children to excel? Do you
have any thoughts on this?’

SPK2: non
CN07
SPK1: non ?
‘No?’

SPK2: non
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‘No.’

e. SPKI1: pas spécialet
‘Not particularly.’

f.  SPK2: pas spécialement
‘Not particularly.’

g. SPKIl: non

‘No.
h. SPK2: non hm hm
‘No hm hm.
i. SPKI1l: enfin
‘Anyway.’
j- SPK2: aujourd’hui c;’est peut-étre |la chimie et la physiquel|;; peut-
étre

‘Today, it; might be [chemistry and physics[;, perhaps.’

(11) a. SPK2: et vous personnellement dans [quelle matiére]’ vous aimeriez
que vos enfants soient forts a ’école 7 (096 _C-1)
‘And personally, in [which subjectf would you like your children to
excel at school?’
b. SPK1: cj’est [les mathématiques|; euh je crois n-¥ oui
‘It;’s mathematicsy, I think, yes.’

(12) a. SPK1: et vous a 'école vous étiez le plus fort a |quelle matiere]’ ?
(024_C-4)
‘And at school, [what subjectf were you best at?’
b. SPK2: ah c;’¢tait I'ort-+ euh ['orthographe];:
‘Ah, it; was [the spelling[;.’

(13) a. SPKl: et dans [quelle matiere]’ étiez-vous le plus fort a 1’école ?
(019_C-3)
‘And [which subject]’ were you best at in school?’
b. SPK2: euh moi ¢;était dans le euh ['orthographe];
‘Well, for me it; was in, um, spelling;.’

In the following dialogue, qui (‘who’) is annotated as a mention but belongs
to no chain in ANCOR.

(14) a. SPK1: pour bien apprendre [quels gens]’ est-ce qu’il faudrait fréquenter ?
qui est-ce qu’il faudrait voir 7 (015_C-2)
“To learn properly, [which peoplef should you get to know? Who
should you see?’
b. SPK2: toutji
‘Bverybody;.’

(15) a. SPK2: on vous lavait offert ? ou on a [quelle occasion|’ ?  (096_c-2)
‘Was it offered to you? On [what occasionf 2’
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SK1: oh ¢;’était pour [un Noél|; ou [le Jour de I'an|;» comme ca
‘Oh, it; was for Christmasy or [New Year’s Dayli», something like
that.’

In [(16)] the mention indexed by j” is discontinuous: une école ... privée (‘a
private school’). Moreover, the NP une petite école de campagne (‘a small country
school’) is annotated as a mention but doesn’t belong to any chain in ANCOR. This
is probably an annotation mistake.

(16)

(17)

(18)

(19)

a.

SPK2: et ils avaient été a I’école dans une des dans quel euh dans
[quel type d’école)’ ¢’était [[une école publiquel; privéel;» 7 (096_c-2)
‘And they had been to school in one of the... [What kind of schoolf’
was it? Was it [a public schooll; or [a private schooll; ?’

SPK1: c;’était une petite école de campagne stirement

‘It; was certainly a small country school.’

SPK1: et alors [quel genre de choses]’ y cherchez-vous le plus sou-
vent ? c;’est [I'orthographe];s [le sens du mot|;» s-* ou quoi ? (019_c-2)
‘So [what kind of things)’ do you look up most often? Is it spelling;,
[the meaning of a word];», or what?’

SPK2: oui [le sens du mot|;» ou bien des |des indications|;» sur les
les pays les des choses comme ca

“Yes, [the meaning of the word[;» or information;» about countries,
things like that. ’

sPK4: et dans [quelle matiere]’ est-il bon qu'un enfant soit fort ?
(008 _C-1)
‘And in [what subjectf is it good for a child to be strong?’
SPK1: ben maintenant moi & mon avis je pense que euh ce; serait
pour I’ avenir je pense pour les les enfants de maintenant ce; serait
plutot [les mathématiques, plusE| qu’ils se dirigent vers la science
‘Well, nowadays, in my opinion, I think that, um, it; would, be for
the future... I think that for today’s children, it; would rather be
mathematics;, so that they can move towards science.’

SPK3: ah oui ce serait [quel nom}’ euh ? (023_C)
‘What! name would it be?’

SPK2: c;’était Ligneaux;

‘It; was Ligneau;.’

et puis du reste y a la rue [aux Ligneaux|; au bout de la un peu plus
bas

‘And then there’s Rue [aux Ligneaux/; at the end of the street, a little
further down.’

1. Listening to the laudio (9:11) prompts me to consider that this token should actually be
transcribed as pour instead.
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SPK3: ah bon

“Oh, really?’

SPK2: il y avait beaucoup de Ligneaux; par ici

‘There were many Ligneaux; around here.’

SPK3: oui

‘Yes.’

SPK2: et ce; nom-la euh figurent! dans les registres de des paroisses
‘This; name appears in parish registers.’

spk2: dans [quelle matiére]’ étiez-vous le plus fort a I'école ?

(078 _C-4)
‘[Which subjectf were you best at in school?’
SPK1: oh j’étais fort en maths; c’est surtout en maths; que j’étais *
‘Oh, I was good at mathsy. It; was mainly mathsy that I was good
at.’

SPK1: et pour [quel genre de choses|’ surtout ? c;’était des enfin
[des fautes de frangais|;; ou (029_C-5)
‘And [what kind of things/’ in particular? Were they; [grammatical
errorsfy or...?’

SPK2: |des fautes de francais|;

‘[Grammatical error];.

In|(22)] the ¢ index represents a co-reference chain that does not include quelles
matiéres (‘which subjects’). The antecedent francais (‘French’) was introduced
before in the dialogue.

(22)

a.

SPK1: euh enfin euh mettons que si vous aviez des enfants dans

[quelles maticres|? est-ce que vous aimeriez qu'ils soient forts ?
(015_C-1)

‘Well, let’s say you had children. In [which subjectsf’ would you like

them to excel?’

SPK2: en francais;

‘In French;.’

SPK1: en francais; 7

‘In French; ?’

SPK2: oui parce que je I’ai toujours été enfin plus douée en francais;

qu’en mathématiques et j’ai toujours eu horreur des mathématiques

et des chiffres

‘Yes, because I've always been better at French; than maths, and ['ve

always hated maths and numbers.’

SPK1: ah bon ?

‘Oh, really?’

SPK2: sous quelque forme que ce soit les chiffres euh je me trompe

avec les zéros n’importe quoi euh j’en suis encore restée au stade le
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plus bas

‘In any form whatsoever,.. the figures, um... I get confused with the
zeros, whatever, um... I'm still at the lowest level.’

SPK1: ah bon

‘I see.’

SPK2: alors je crois que c;’est le [le frangais|;
‘So I think it;’s French;.’

In [(23)] the audio (59:58) was used to reconstruct the segment order. The
mentions quelles circonstances (‘what circumstances’) and quel dge (‘what age’)
are both annotated as antecedents and give rise to respective bridging chains with
un anniversaire (‘a birthday’) and premiére communion (‘a first communion’).
However, these two referential expressions do not belong to a common co-reference
chain and only quel dge is in relation with mes douze ans (‘my twelve years’),
onze ans (‘eleven years’) and quelque chose (‘something’).

(23) a.

SPK1: a la suite de [quelles circonstances)’ avez-vous possédé pour
[la premiére fois]’ un stylo a plume ? c’est-a-dire a [quel age|™ 7 si
vOous pouvez (133_C-4)
“Under [what circumstancesf' did you own a fountain pen for [the first
time['? That is, at [what agef ? If you can...

SPK1: c¢;’est ¢;’est [un anniversaire|;: ,,» ou [premiére communion|;»
‘It’s [a birthday]j ., or [a first communionfjm

SPK2: un stylo encre [la premiére|;» ou c¢’était (inaudible)

‘A pen ink, [the first[; ... It was (inaudible)’

SPK2:  oui |mes douze ans|,~» quoi [onze ans|, quoi |quelque
chose|,, comme ¢a

“Yes, [my twelve years|,m, well, [eleven years|ym, something, like
that.’

SPK1:  toujours la méme suite dans les questions [quel genre de
piéces]’ ou quels auteurs ? (CO2_ESLO_002_C)
‘Always the same sequence of questions: [what kind of playsf’ or which
authors?’

SPK2: hum je sais pas bon ben ¢a je euh en général je je regarde un
peu sur |les journaux]|’ les critiques oui oui [les piéces horribles|;: [les
piéces noires|; euh truc euh

“Um, I don’t know. Well, I usually look at [the reviews]' in the news-
papers, [the horrible plays/;, [the dark plays[y, um, stuff...’

SPK1: ot est ¥ qu'il y a des hm qu’est-ce que c’est pour vous [une
piéce horrible|; 7

‘Where; are there some hm...? What is [a horrible play/; for you?’
SPK2: oh oty il y a énormément de morts de des situations drama-
tiques euh des choses comme ¢a euh moi je vais au théatre c’est pour
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passer une soirée agréable euh

‘Oh, where there are lots of deaths and dramatic situations, things like
that. I go to the theater to have an enjoyable evening.’

SPK1: oui

‘Yes.’

SPK2: essayer de voir |quelque chose de valable|;

‘To try to see [something worthwhilef;.’
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Résumé

Aspects dynamiques et présupposi-
tionnels des questions

Les questions sont une composante essentielle d’un dialogue. Contrairement
aux assertions, elles permettent d’exprimer une requéte d’information. Cette thése
de doctorat s’intéresse aux effets des questions partielles sur le dialogue, et a la
maniére dont ils s’articulent avec I'information demandée dans la question.

Les deux propriétés dynamiques étudiées sont les présuppositions et les ana-
phores. Les présuppositions des questions sont difficiles a étudier car on ne peut
pas recourir a des tests de projection habituels & cause de la distribution limitée
des interrogatives. Les présuppositions d’existence et d’unicité sont bien com-
prises pour certains mots interrogatifs dans les cas simples, par exemple avec quel
au singulier. Cependant, d’autres mots interrogatifs ou d’autres environnements
sémantiques produisent des inférences plus complexes qui ont re¢u peu d’atten-
tion.

Les mots interrogatifs sont référentiels. Trés peu d’études se sont intéressées
aux anaphores incluant un mot interrogatif. La plupart des corpus annotés en
coréférence ne considérent pas qu'un mot interrogatif peut étre antécédent d’une
anaphore. Pourtant, les propriétés référentielles des mots interrogatifs sont liées
aux présuppositions qui en sont générées.

L’objectif de cette thése est donc de mener des recherches approfondies sur ces
deux propriétés dynamiques dans le but de comprendre leur lien et ainsi mieux
modéliser les inférences complexes des questions.

Introduction (Chapitre L’introduction présente les concepts clés qui struc-
turent I’ensemble de ce manuscrit. Ce doctorat porte sur les effets des questions

211



212 Résumé

partielles sur le discours. En plus de la requéte d’information, un énoncé ques-
tionnant peut poser des contraintes sur le savoir partagé énonciatif ou fournir du
contenu référentiel disponible dans la suite du discours. Ces deux aspects dyna-
miques sont respectivement appelés présuppositions et anaphores. La probléma-
tique de cette thése est de comprendre l'articulation de ces deux phénoménes,
entre eux et en interaction avec un environnement modal. Ce chapitre introductif
donne un apercgu des nouvelles données empiriques rassemblées dans cette thése,
des analyses envisagées et des résultats.

Chapitre Ce chapitre s’attaque a I'inférence existentielle des syntagmes inter-
rogatifs monomorphémiques (notamment qui et quoi). Par exemple, la question
“Qui a triché 7?7 engendre spontanément l'inférence “ Quelqu’un a triché”. Dans
la littérature scientifique, deux principales positions s’affrontent. Certain-e-s dé-
fendent qu’il s’agit d’une présupposition alors que d’autres optent pour une impli-
cature, insistant sur le fait que la réplique “ Personne n’a triché” est une réponse a
part entiére. Pour éclairer ce débat, différents contextes sémantiques et discursifs
sont étudiés pour déterminer leur influence sur la présence et la force de cette
inférence. Les données suggérent que cette inférence d’existentialité est variable
et instable, indiquant qu’une analyse plus complexe est nécessaire.

La théorie défendue est la suivante : les mots interrogatifs monomorphémiques
sont ambigus sémantiquement entre une lecture spécifique et une lecture géné-
rique. L’interprétation spécifique déclenche une présupposition d’existentialité
alors que l'interprétation générique ne génére pas de telle inférence.

Une question comme est ambigiie. Dans la SITUATION A, elle est spéci-
fique, dans la SITUATION B, elle est générique. En francais, il existe des construc-
tions qui désambigiiisent cette phrase. Le clivage en c¢’est n’est possible
qu’avec la SITUATION A alors que le clivage en y’a n’est compatible qu’avec
la SITUATION B.

(25) a. CONTEXTE : Gaby est allé dans la cave il y a deuz jours. Il n’y avait
pas de chaussette par terre ni d’odeur bizarre. Ce matin, il est retourné
dans la cave. Puis, il pose cette question au reste de la famille :

b. GABY: Qui est allé dans la cave hier?

c. SITUATION A : Gaby a trouvé une chaussette sur le sol de la cave ce
matin. Il aimerait savoir a qui elle appartient.
GABY: C’est qui qu’est allé dans la cave hier ? (spécifique)

e. SITUATION B : Ce matin, la cave sentait bizarre. Gaby suspecte qu’il
s’agit d’une fuite de gaz. Il aimerait savoir quand est-ce qu’elle a
débuté. Pour cela, il a besoin de demander aux personnes qui sont
allées dans la cave hier, s’il y en a, si elles y avaient déja senti une
odeur bizarre.

f.  GABY: Y’a qui qu’est allé dans la cave hier ? (générique)
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Ces deux lectures ont des propriétés différentes en terme de focus, coréférence
et domaine de quantification. De plus, elles ont des équivalents parmi d’autres
éléments non interrogatifs. Le qui spécifique se rapproche du déterminant épisté-
mique d’identification certain et de la lecture définie de qui introducteur de rela-
tives libres. A 'inverse, le qui générique se rapproche de I'adjectif épistémique de
non identification quelconque et de la lecture de choix libre de qu¢ introducteur
de relatives libres. Enfin, cette théorie permet d’expliquer des données nouvelles
concernant les ilots faibles, les différences entre types de questions et les items
a polarité négative (NPI) dans les questions. En étendant la dualité spécifique /
générique des syntagmes nominaux non interrogatifs aux syntagmes interrogatifs,
elle offre un cadre explicatif plus adéquat que les analyses précédentes.

Chapitre La deuxiéme partie de ce manuscrit s’ouvre avec un chapitre intro-
duisant la Sémantique Inquisitrice Dynamique (DIng) (ROELOFSEN et DOTLACIL
2023b). Ce modéle formel est la base de la formalisation développée dans les cha-
pitres suivants.

La Sémantique Inquisitrice (Inq) (CIARDELLI, GROENENDIJK et ROELOFSEN
2018)) est une théorie qui représente de maniére uniforme la dénotation des asser-
tions et des questions : par un ensemble d’états informationnels qui est non vide
et clos par le bas, appelé problématique (en anglais : issue). Un état information-
nel s (type s — t) résout une problématique Z (type s — (s — t)) si s appartient
a Z. Intuitivement, cela signifie que s est une réponse possible a 7.

La Sémantique Inquisitrice Dynamique étend la Sémantique Inquisitrice de
plusieurs maniéres. Premiérement, les états informationnels comportent des fonc-
tions d’assignation permettant de garder une trace des référents du discours.
Deuxiémement, les énoncés sont interprétés comme des fonctions d’un contexte
(ensemble d’états informationnels) vers un autre contexte. Ces fonctions peuvent
étre partielles, modélisant une présupposition le cas échéant. Enfin, la théorie
compositionnelle proposée décrit plus finement la périphérie gauche, permettant
de décomposer les effets complexes des questions en une interaction d’opérateurs
modulaires.

Chapitre Ce chapitre étudie les questions comportant une modalité épis-
témique a grande portée, ex. “ Quelle lettre peut étre ajoutée a P RT pour former
un mot francais ?”. Ces questions subissent un affaiblissement de leur présup-
position d’unicité et de leur exhaustivité (HIRSCH et SCHWARZ [2019). De plus,
comme pour les déclaratives, la référence au mot interrogatif est bloquée, sauf via
subordination modale. L’objectif est de modéliser ces phénomeénes.

La Sémantique Inquisitrice Dynamique Modale (MDInq) développée ici étend
la Sémantique Inquisitrice Dynamique. Elle définit un opérateur modal existen-
tiel externellement statique basé sur la sémantique modale Kratzerienne. Cet
opérateur projette les alternatives en les élargissant, transformant ainsi des ques-
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tions exhaustives (en anglais : mention-all) en questions non exhaustives (en
anglais : mention-some). Les énoncés sont interprétés par des fonctions d’une pile
de contextes vers une autre pile (S. KAUFMANN 2000). Le bas d’une pile repré-
sente le savoir partagé énonciatif et les éléments plus hauts des contextes locaux,
seulement accessibles par subordination modale. Grace a ce modéle, les questions
modales et conditionnelles recoivent une représentation uniforme.

Chapitre Ce chapitre plonge plus en profondeur dans I’analyse des propriétés
référentielles des mots interrogatifs. Il montre qu’il existe trois types d’anaphores
a un mot interrogatif. Premiérement, les réponses a une question offrent un cadre
privilégié pour la coréférence et l'anaphore associative. En s’appuyant sur une
étude du corpus ANCOR (MUZERELLE et al. [2014]), il est montré que la structure
de ces relations anaphoriques est similaire a celle d’autres quantificateurs généra-
lisés. Par exemple, pour qu’'un item de choix libre puisse co-indexer un syntagme
interrogatif, comme en , il faut que le référent u dénote un ensemble d’indi-
vidus (type e — t), et pas juste un individu (méme pluriel) (type e).

(26) a. A: Dans [quel journal]" faites-vous des mots croisés ?
b. B: [N’importe lequell,

Les questions spécifiques autorisent la coréférence par un pronom dans une
assertion suivante a l'indicatif, ex. . A Tinverse, les questions génériques re-
quiérent la subordination modale, comme illustré en |(28)]

(27)  A: Qui" été assis la? Elle, a oublié son sac. (spécifique)

(28) a. A: Qui* sait comment modéliser le choix libre dans les questions ?
(générique)
b. B: Je ne sais pas. Mais [une telle personne|, (si elle, existe) doit
travailler & Amsterdam.
c.  B: #Je ne sais pas. Mais [une telle personne|, (si elle, existe) travaille
a Amsterdam.

Je modélise ces phénoménes en Sémantique Inquisitrice Dynamique Modale
(MDlInq). Je fais ’hypothése que les questions génériques contiennent un opérateur
modal silencieux G qui induit la nécessité de subordination modale. De plus,
la lecture générique d’un mot interrogatif contient dans son domaine l'individu
nul *, correspondant a l’ensemble vide. Cet individu génére la réponse négative,
ex. “Personne n’a triché”.

La coréférence spécifique est modélisée par 'existence d’un concept individuel
(type s — €) déterminé par un autre référent du discours, typiquement 1’énon-
ciateur. Cette coréférence est soumise a une condition de cohérence du discours
qui, du fait de l'acte illocutoire questionnant, est plus restrictive que pour une
assertion.
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Chapitre [6] Ce chapitre est une étude de cas qui applique le modéle MDIng
a une construction du frangais appelée conditionnelle & interrogative, ex. |(29-a)|
(RICHARD [2024a)). Ce tour syntaxique exprime une conjonction de dépendances
conditionnelles implicites, tout comme son équivalent anglais [(29-b)]

(29) a. Selon [protase cOMment vous vous positionnez|, [apodose VOUS n’aurez pas
tous la méme perception].
b.  ‘Depending on how you position yourself, you won’t all have the same
perception.’

Deux problémes a propos de ces propositions de dépendance sont identifiés.
Premiérement, il est possible d’introduire un référent du discours dans la pro-
tase et d’y référer dans I’apodose ou dans une conditionnelle exemplifiant la dé-
pendance fonctionnelle. Ce type de subordination modale est pris en charge par
MDIngq.

Le second probléme concerne le décalage entre les contraintes syntaxiques et
sémantiques. L’entrée sémantique de depend on proposée par THEILER, ROELOFSEN
et ALONI 2019 présume que son sujet (correspondant a I’apodose de la condition-
nelle) est interprété par une proposition inquisitrice. Or, seule des déclaratives
sont possibles a cet emplacement. La solution consiste a attacher la circonstan-
cielle bas sur I’arbre de la forme logique pour capturer les alternatives levées par
le focus. Un attachement plus en amont autorise, au contraire, les questions de
dépendance conditionnelle, ex. |(30)

(30)  Selon les ages, combien d’ceufs peut-on consommer ?

Conclusion (Chapitre Ce chapitre résume les points essentiels abordés
dans cette thése. Il conclut en abordant quelques limites du travail présenté. La
théorie de 'ambigiiité spécifique / générique constitue un premier pas vers une
description plus fine des mots interrogatifs. Mais plus de recherche est nécessaire
pour en comprendre toutes les subtilités. Plus précisément, il existe plusieurs
types de spécificité et de généricité. Identifier lesquelles sont présents et comment
ils se structurent serait un approfondissement intéressant. Un piste prometteuse
constituerait a étendre la batterie de tests linguistiques proposée par DAYAL to
appear| (initialement congue pour les déterminants définis et indéfinis) aux mots
interrogatifs.

Enfin, des pistes de réflexions pour remédier a ces lacunes et porter 1’étude
de la sémantique des mots interrogatifs plus loin sont proposées. Une possible
suite au Chapitre 5] serait 1’étude des relations anaphoriques dont ’antécédent
est un mot QU issu d’une interrogative enchéassée. Comprendre la projection des
référents du discours introduits par les mots interrogatifs permettrait d’appréhen-
der plus clairement le lien entre lecture spécifique et portée. Une extension de la
Sémantique Inquisitrice Dynamique Modale aux verbes d’attitude pourrait alors
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étre envisagée. Le deuxiéme point qui mérite plus d’attention est la portée des
réponses courtes aux questions génériques. Tout comme SPECTOR [2007| observe
pour les réponses quantifiées, les réponses négatives ne peuvent pas avoir de por-
tée basse aprés une question contenant un ilot faible. Modéliser cette restriction
demanderait de modéliser précisément les contraintes de portée des mots inter-
rogatifs génériques. Ceci requiert donc de plus amples investigations. De maniére
plus générale, une comparaison détaillée entre la quantification d’ordre supérieur
et la lecture générique semble étre le sujet le plus prometteur ouvert par ce doc-
torat.

Annexes [A] et Ces annexes présentent une version étendue de ’article
RICHARD [2023. L’étude des interrogatives demande parfois un apercu de la dis-
tribution en usage ou une recherche d’attestations ayant une structure spécifique.
Or, 'obtention de grands corpus annotés d’interrogatives du frangais est une tache
complexe. D’une part, il existe en francais un grand nombre des variantes dans la
formation des interrogatives. D’autre part, de nombreuses structures syntaxiques
sont similaires en surface (comme les conditionnelles ou les exclamatives) et com-
pliquent I'identification des interrogatives, surtout enchassées. L’objectif de ce tra-
vail est de combler cette lacune en développant un programme, nommé FUDIA,
qui extrait et annote automatiquement les propositions interrogatives a partir de
phrases préalablement annotées en dépendances universelles (UD). FUDIA est
constitué de régles de réécriture de graphe. Grace aux informations syntaxiques
déja présentes, FUDIA peut recourir a des régles plus complexes que les heuris-
tiques simples souvent utilisées dans beaucoup d’articles en linguistique (présence
de point d’interrogation, de est-ce que, etc.). En appliquant le programme sur les
corpus UD francophones, le French Interrogative Bank ainsi créé étend le French
Question Bank (SEDDAH et CANDITO 2016). Il contient des interrogatives en-
chassées mais aussi des constructions plus diverses et moins normatives.

Annexe [C] Cette annexe rassemble les dialogues du corpus d’étude présenté
dans le Chapitre



Samenvatting

Dit proefschrift bestudeert de presupposities en anaforische eigenschappen van
vraagwoorden. Deze fenomenen dragen beide bij aan de semantische en pragma-
tische effecten van vragen in een tekst of dialoog. Presupposities kunnen beper-
kingen opleggen aan de common ground. Vraagwoorden kunnen zogenaamde dis-
coursereferenten oproepen waar anaforische uitdrukkingen naar kunnen verwijzen
in volgende uitingen. Bovendien zijn deze twee fenomenen aan elkaar gerelateerd.
De introductie van een naar een individu verwijzende referent is gecorreleerd aan
de presuppositie dat het individu bestaat.

De hier voorgestelde theorieén bieden een nieuw perspectief op vragen. Ze
pleiten voor een meer verfijnde semantiek van vraagwoorden en benadrukken de
rol van modaliteit bij het vormen van sommige lezingen. In tegenstelling tot
eerdere benaderingen worden de bestudeerde verschijnselen verklaard door ana-
lyses uit te breiden die oorspronkelijk waren ontworpen om determinatoren en
voornaamwoorden te behandelen. In het bijzonder gaan de hoofdstukken van dit
proefschrift in op de volgende onderwerpen: de dualiteit van specifieke en ge-
nerieke vragen, Kratzeriaanse semantiek voor modale uitdrukkingen, en modale
ondergeschiktheid. De extra expressiviteit van het huidige voorstel wordt gebruikt
om de interactie tussen vragen en verschillende semantische omgevingen—~zoals
omgevingen gevormd door modale operatoren, focus omgevingen, zwakke eilan-
den, en omgevingen met negatieve polariteit—vast te leggen.

De genoemde uitbreiding van dynamische theorieén van voornaamwoorden
en determinatoren naar die van vraagwoorden is mogelijk dankzij een bestaande
uniforme semantiek voor vragen en beweringen: Dynamic Inquisitive Semantics
(Roelofsen en Dotlacil 2023b). Dit raamwerk interpreteert beide uitingstypen als
functies van context naar context. Presupposities worden geimplementeerd als
voorwaarden voor gedefinieerdheid. De contexten bevatten toewijzingsfuncties
die discoursereferenten bijhouden; proposities kunnen op die manier referenten
introduceren of hun waarden bijwerken. Dit proefschrift breidt Dynamic Inqui-
sitive Semantics uit naar zinnen met modale werkwoorden en naar conditionele
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zinnen. Door de genoemde functies te laten werken op objecten die complexer
zijn dan de contexten van Dynamic Inquisitive Semantics (stapels lokale contex-
ten in plaats van lokale contexten) kunnen subtielere discourseathankelijkheden
worden gecodeerd.



Abstract

This dissertation studies the presuppositions and anaphoric properties of inter-
rogative words. These phenomena both contribute to the semantic and pragmatic
effects of questions in a discourse. Presuppositions impose restrictions on the
common ground. Interrogative words can raise discourse referents that anaphoric
expressions can refer to in subsequent utterances. Moreover, these two phenom-
ena are related to each other. Introducing a discourse referent interpreting an
individual is correlated with the presupposition of its existence.

The theories proposed here offer a novel perspective on questions. They advo-
cate for a more fine-grained semantics of interrogative words, while emphasizing
the role of modality in shaping certain readings. Contrary to previous approaches,
the studied phenomena are explained by extending analyses originally designed
for determiners and pronouns in assertions. First, the chapters develop a specific
vs. generic duality for wh-words. Second, Kratzerian semantics for modals and
modal subordination are extended to modalized questions. These two interpre-
tative frameworks are used to capture the interactions between questions and
various semantic environments, including modal operators, focus, weak islands,
and negative polarity items (NPIs).

Formalizing these two ideas for question is possible thanks to a uniform seman-
tics for declaratives and interrogatives: Dynamic Inquisitive Semantics (Roelofsen
and Dotla¢il 2023b)). This semantic model interprets both clause types as func-
tions from context to context. Presuppositions are implemented as definedness
conditions. The contexts contain assignment functions that keep track of dis-
course referents. Propositions can thus introduce or update the values assigned
to discourse referents. This dissertation extends Dynamic Inquisitive Semantics
to modals and conditionals. By allowing functions to act on more complex objects
(stacks of local contexts), more subtle discourse dependencies can be encoded.
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Questions are essential in social interactions. They allow us to ask
for information. However, questions can also put pragmatic
constraints on a dialogue.

This PhD dissertation studies the impact of questions on the
discourse. In particular, it focuses on the presuppositions and
anaphoric properties of interrogative words.

The theories proposed here offer a novel perspective on questions.
They advocate for a more fine-grained semantics of interrogative
words, while emphasizing the role of modality in shaping certain
readings. Contrary to previous approaches, the studied
phenomena are explained by extending analyses originally
designed for determiners and pronouns in assertions.

First, the chapters develop a specific vs. generic duality for wh-
words. Second, Kratzerian semantics for modals and modal
subordination are extended to modalized questions. These two
interpretative frameworks are used to capture the interactions
between questions and various semantic environments, including
modal operators, focus, weak islands, and negative polarity items
(NPIs).
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