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Abstract

This dissertation explores the phenomenon of ‘scaleless implicatures’, which are semantic enrich-
ments from existential quantificational meanings to universal ones. Scaleless implicatures are like
scalar implicatures in that they are sensitive to the polarity of the environment and the QUD in the
context; they distinguish themselves from them in that they are triggered by expressions that lack
a scalar alternative.

I present a cross-linguistic study of 14 neg-raising root modals, and claim that their neg-
raising behavior is due to their potential to trigger scaleless implicatures. They come in several
types. First, scaleless implicature triggers can come in two quantificational forces. There are exis-
tential scaleless implicature triggers that can strengthen to universal quantification. There are also
universal scaleless implicature triggers that, when negated, have the expression strengthened to the
equivalent of a wide scope universal. Second, scaleless implicature triggers can strengthen obli-
gatorily or optionally. I claim that this behavior depends on whether an appropriate scalemate is
present in the lexicon of the language. I show how the typology and distribution of these phenom-
ena can naturally be analyzed in existing grammatical theories of scalar implicatures (Fox, 2007;
Bar-Lev and Fox, 2020).

Based on the data from the languages observed, I propose a new theory of scalar alter-
natives. The behavior of scaleless implicature triggers depends on the presence of ‘lexical scalar
alternatives’, which originate at the level of the lexical item and are highly sensitive to the mor-

phosyntax and semantics of the item and its scalemate. However, lexical scalar alternatives cannot
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explain all instances of scalar implicatures, thus revealing the existence of ‘clausal scalar alter-
natives’, derived at the level of the clause, consequently less sensitive to the morphosyntax and
semantic restrictions of the scalemates.

I then discuss how scaleless implicatures can be blocked when they license actuality entail-
ments, how this provides empirical support for a unification of all observed scaleless implicature
triggers, and how this behavior is predicted by the theory.

Finally, I motivate a crucial assumption underlying the scaleless implicature analysis of
neg-raising modals. Namely, that they originate below negation, and cannot undergo any inter-
pretable syntactic movement. This effectively argues against previous analyses of the behavior
of neg-raising modals as raising above negation due to their positive polarity sensitivity (Homer,

2011, 2015; Iatridou and Zeijlstra, 2013).
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CHAPTER 1

Introduction

1.1 The story

Some modals are neg-raising. That is, they appear to be interpreted above negation even though

they are in its scope. This is the case for example for the Spanish necessity modal deber.

(D a. Isidora debe ir.
Isidora must go
‘Isidora must go.’ U

b. Isidorano debe ir.
Isidora neg must go
‘Isidora mustn’t go.’ > -

Assumed structure: [NEG [DEBER [GO]]]

In this dissertation, I give a novel account for deber and others of its kin as triggering ‘scaleless
implicatures’ (SLIs), a strengthening from (the equivalent of) an existential interpretation to (the
equivalent of) a universal interpretation. For example, deber is a necessity modal and triggers a
SLI, meaning that under negation, the weak negated necessity reading (—[J) will be strengthened

to a strong wide scope necessity reading ([J—).



Other apparent neg-raising necessity modals will receive a different analysis. Take Ecuado-
rian Siona ba’iji. On the surface, it looks like deber: it is interpreted as a necessity modal when

non-negated, and as a wide scope necessity modal when negated.

2) a. Saiye ba’iji.
g0  must
‘One must go.’ 0

b. Saiye beoji.
go  must.neg
‘One mustn’t go.’ 0>~

Assumed structure: [NEG [BA’1JI [GO]]]

I argue that ba’iji is a SLI trigger like deber, but that it differs from it in that it is under-
lyingly a possibility modal. When non-negated, it will strengthen to a necessity interpretation.
When negated, a SLI is not licensed, and therefore the interpretation will remain that of a negated
possibility, which is equivalent to a wide scope necessity (= = [—).

What is a scaleless implicature? When is it licensed? I argue that a SLI is an implicature, as
its name suggests, and should be accounted for on a par with scalar and Free Choice implicatures.
The licensing conditions of the three types of implicatures are comparable, displaying sensitivity
to the monotonicity properties of the environment, to the syntactic distance from a monotonicity
breaking operator, and to the QUD in the context. The main difference between a scalar and a
scaleless implicature trigger lies in whether or not it has a scalar alternative. Whenever an item
lacks a scalar alternative (and has subdomain alternatives), it can trigger a SLI. With these ingredi-
ents, all three types of implicatures, and their distribution, can be derived in a grammatical system
for implicatures, as proposed by Fox (2007); Bar-Lev and Fox (2020).

There have been a number of recent accounts of items analyzed as triggering SLIs (Bowler,
2014; Bar-Lev and Margulis, 2014; Magri, 2014; Meyer, 2015; Singh et al., 2016; Bassi and Bar-
Lev, 2016; Oikonomou, 2016; Staniszewski, 2019, 2020; Bar-Lev, 2020; Jereti¢, 2021a,b). In
this dissertation, I enlarge the known empirical landscape of SLIs with 14 new examples from 7

languages, and record systematicities in their licensing conditions. I focus on root modals, which



are a good place to look, because they originate below sentential negation, and don’t undergo any
interpretable movement (two assumptions that I argue for on independent grounds in Chapter 5).
This creates a configuration to observe clear cases of neg-raising.

I also uncover a new typology of SLI triggers. Previously, SLI triggers have only involved
underlyingly existential operators. However, the analyses given to SLIs predict that is that there
should exist universal SLI triggers as well, which trigger SLIs when negated. In this work, I show
that many SLI triggers are of the second type, namely they are universal quantifiers, whose SLI
triggering properties are visible under negation.

There is another dimension to the typology that has not been previously discussed: SLI
triggers can be either obligatory or optional. In unembedded environments, and in neutral QUD
contexts, an obligatory SLI trigger will obligatorily trigger a SLI, while an optional SLI trigger
will trigger either a SLI or a scalar implicature. Optional SLI triggers are analyzed as having a
scalar alternative that can be pruned.

Thus, all four types of SLI triggers are accounted for under a unified theory. They are
further unified empirically by the particularity that SLIs are consistently blocked when the modal
licenses an actuality entailment, a phenomenon I analyze in Chapter 4.

Obligatory and optional SLI triggers differ in their having or lacking a scalar alternative.
This distinction begs the question: what is the nature of scalar alternatives?

Scalar implicatures, as they long have been analyzed in the Gricean tradition, arise from
the possibility of having uttered a stronger linguistic expression, and therefore depend on the avail-
ability of that particular linguistic expression as an utterance (Grice, 1975; Gazdar, 1979; Horn,
1972, 1969; Katzir, 2007; Fox and Katzir, 2011; Rooth, 1985; Gamut, 1991 a.m.o.). However,
as many theories depart from original Gricean pragmatics to explain scalar implicatures, several
proposals have been made in which alternatives are divorced from the lexicon of the language,
as purely conceptual objects (Chemla, 2007; Buccola et al., 2021; Buccola and Chemla, 2019;
Charlow, 2016).

In this dissertation (Chapter 3), I provide evidence for the view that scalar alternatives are

lexicon-dependent. I do so by comparing SLI triggers and their potential scalemates, and show



that under the right definition of scalematehood, obligatory SLIs have no scalemate in the lexicon,
while optional SLIs do.

The new definition of scalemates, grounded in the empirical data from obligatory vs op-
tional SLIs, differs from previous theories, namely those of Rooth (1985); Horn (1972); Katzir
(2007); Fox and Katzir (2011). It calls for a more narrow conception of scalemates, where they
have to have a perfect match in both syntactic, and have to be able to be used in all contexts of
use. These restrictions suggest that the scalemate is derived at the level of the lexicon. However,
this new definition of scalar alternatives does not cover all cases: more well-known cases of scalar
implicatures (arising from non-SLI triggers) appear to involve items which lack a lexical scalar
alternative in the lexicon. I thus propose that scalar alternatives can be derived at two levels: at
the level of the word, and at the level of the clause. The particularities of the definition of lex-
ical scalar alternatives, as well as the presence of clausal alternatives, suggest that lexical scalar
alternatives are an approximation of pragmatically derived scalar alternatives, grammaticalized to

reduce processing cost.

1.2 Overview of the chapters

In Chapter 2, I present the phenomenon of scaleless implicatures. 1 review representative previ-
ous literature that has given analyses of items as scaleless implicature triggers, and introduce the
empirical distinction between obligatory and optional scaleless implicatures. I then present the
framework proposed by Fox (2007) in which scalar implicatures are computed in the composi-
tional semantics, and show that it predicts scaleless implicatures, as long as a quantificational item
projects subdomain alternatives, and no scalar alternative. I lay out my additional assumptions on
how the system works, which allow to predict the behavior of scaleless implicature triggers in em-
bedded environments, and the difference between obligatory and optional scaleless implicatures.
Finally, I discuss how scaleless implicatures can or cannot be accounted for in other theories.
Chapter 3 represents the core empirical and theoretical contribution of the dissertation. In

the first part of the chapter, I give a number of root modal items from various languages that can



receive a scaleless implicature analysis, based on the predicted pattern established in Chapter 2.
These are of four types, differing along two dimensions: existential or universal, obligatorily or
optionally SLI triggering. In the second part of the chapter, I give empirical arguments on how the
obligatoriness of the SLI correlates with the absence of a scalemate, and propose a theory of lexical
scalar alternatives as being derived bottom-up and blind to semantic information introduced later
in the derivation. In addition, I argue that lexical scalar alternatives are not enough to explain the
broader landscape of scalar implicatures, and propose the existence of clausal scalar alternatives,
which cannot participate in the computation of scaleless implicatures. Finally, I discuss the role
of subdomain alternatives in the typology of modal items, arguing that they are lexically specified.
When an item projects subdomain alternatives, it is a scaleless implicature trigger, and will be able
to trigger a scalar implicature only in the presence of a lexical scalar alternative. When it doesn’t
project subdomain alternatives, it is not a scaleless implicature trigger, and may associate with
either lexical or clausal alternatives to produce a scalar implicature.

In Chapter 4, I show that various types of scaleless implicatures find support for their
existence in their unification under a particular phenomenon: blocking by actuality entailments,
licensed by perfective-marked modals. I argue that as long as actuality entailments are also present
in the alternatives of the modal item, the theory in Fox (2007) predicts that scaleless implicatures
will be blocked.

Chapter 5 discusses the syntax of the interaction of modals and negation. In the first part of
the chapter, I argue for a fixed position of interpretation of any root modal, below a fixed position
of interpretation of sentential negation, arguing against previous work or extensions of previous
work in which some root modals originate above negation. In the second part of the chapter, I
argue in joint work with Gary Thoms that it is implausible for modal verbs and auxiliaries to
undergo interpretable syntactic movement past negation. This view goes against previous accounts
of necessity modals that achieve a wide scope interpretation via syntactic movement due to their
positive polarity, in particular Homer (2011, 2015); latridou and Zeijlstra (2013). The results of this

chapter are crucial in removing a confound for analyzing modals as scaleless implicature triggers,



because the predictions of polarity sensitive movement above the modal and polarity sensitive
in-situ strengthening are very similar.
In Chapter 6, I conclude the dissertation, and discuss extensions of the theory of scaleless

implicatures to other neg-raisers.



CHAPTER 2

Scaleless Implicatures

2.1 Introduction

In this chapter, I give initial empirical and theoretical arguments for the existence of ‘scaleless
implicatures’ (henceforth, SLIs). In broad terms, I call a SLI a semantic strengthening of an
expression equivalent to an existential quantificational claim to the equivalent of a universal one.
Following previous work, I propose that SLIs arise whenever the expression lacks a stronger scalar
alternative. This assumption allows to derive SLI strengthening within existing theories of scalar
implicatures.

Let’s begin with the well-known phenomenon of scalar implicature. A standard example
of a scalar implicature is the strengthening from an existential expression, e.g. a possibility modal
claim, to its conjunction with a corresponding negated universal expression, €.g. a necessity modal

claim, as in example (3).

3) a. She can leave. ~~ ‘She can but doesn’t have to leave.’

Scalar implicatures have been argued to arise due to the presence of a stronger alternative

utterance obtained by replacing a word in the utterance with its scalemate, an item whose semantics



is related to that of the word by asymmetric containment (Horn, 1972, 1989). For example, in (5),
the alternative utterance is obtained from replacing can with have to. Horn’s theory of scalar
implicatures (as well as other prominent theories; notably Katzir (2007)) crucially depends on the
presence of a lexical item in the lexicon of a given language that can serve as a scalemate. In this
dissertation, I will argue that this insight proves to be correct, and that the absence or presence of
a scalemate has direct implications on the interpretation of a quantificational item.

For example, imagine a language Englishx that differs from English in that it lacks an
expression with the necessity meaning have to; in consequence, its word for ‘can’, kan, does
not form a Horn scale with a universal quantifier. And a scalar implicature will not be licensed.
Furthermore, under the right conditions, an item like kan will not only be unable to trigger a scalar
implicature, but instead trigger a scaleless one, which corresponds to a semantic strengthening to

a universal interpretation. This is shown below.

4 She kan leave. ~~ ‘She has to leave.’ [Englishx]

A common characteristic of scalar and scaleless implicatures is that they are sensitive to the
monotonicity of their environment. For example, if we embed (5) under negation (where cannot is

analyzed as not > can, the scalar implicature is not computed.

&) She cannot leave. + ‘It’s not the case that she can but doesn’t have to leave.’

As we will see, SLIs are also generally not computed under negation, in contrast with
upward-entailing environments, in which they are by and large obligatory. For example, if we
embed scaleless kan under negation, we expect it to have the same meaning as the corresponding

English expression with scaleful can.

(6) She kannot leave. +~ ‘She doesn’t have to leave.’ [Englishx]

Both scalar and scaleless implicature are observed not only with existential items, but

negated universals. In English, not have to has cannot as an alternative, which licenses the im-



plicature can; in English#*x*, necessity modal haf to has no scalar alternative, therefore when it is

negated, it strengthens to the meaning cannot.

@) a. She doesn’t have to leave. ~~ ‘She doesn’t have to but can leave.’ [English]

b. She doesn’t haf to leave. ~~ ‘She cannot.’ [English:x]

There have been a few descriptions and analyses of items that trigger SLIs due to the
lack of a scalemate. In this chapter, I present two: Bowler (2014) observes the strengthening
of a disjunction to a conjunction in Walpiri, and Bar-Lev and Margulis (2014) give an analysis
of a strengthened existential quantifier to a universal quantifier; in both cases, the lexicon lacks
a scalemate (i.e. there is no dedicated item for conjunction in Walpiri, nor a dedicated item for
a universal quantifier in Hebrew). Then, in Chapter 3, I will considerably enlarge the known
typology of SLIs by showing many examples observed with modal items, similar to to kan from
English* and hafto from Englishxx. I will also argue for the existence of related items of another
type which had not been previously observed — ‘optional SLI triggers’, that can trigger optionally
either a scalar implicature or a SLI.

In this chapter, I lay the ground for analyses of specific modal SLI triggers, by providing
some initial support for the claim that SLIs exist in language. In section 2.2, I give examples from
the literature of phenomena that have been characterized as SLIs, and describe the environments in
which they arise. In particular, I will argue that they are obligatory in unembedded contexts, and
optional or absent in non-upward-entailing ones. This pattern will serve as a basis for identifying
SLIs elsewhere.

Then, in section 2.3, I show that a grammatical theory of scalar implicatures (Fox, 2007;
Bar-Lev and Fox, 2020) predicts the existence of SLIs. I argue that the licensing conditions of
scalar and scaleless implicatures are empirically similar, and follow from the same set of assump-
tions. I also show how the theory predicts that there should exist SLI triggers among both ex-
istential and universal items. In section 2.4, I present the phenomenon and analysis for optional

SLIs.



In section 2.5 I conclude, and appendices are in 2.6.

2.2 Scaleless implicatures: a preliminary empirical landscape

In the literature, we can find several analyses of SLIs, where an item strengthens to the equivalent of
a universal quantification that arises through implicature calculation from the lack of a scalemate:
Bowler (2014); Bar-Lev and Margulis (2014); Magri (2014); Meyer (2015); Singh et al. (2016);
Bassi and Bar-Lev (2016); Oikonomou (2016); Staniszewski (2019, 2020); Bar-Lev (2020); Jereti¢
(2021a,b). Not all of the above-cited works derive the strengthening in the same way; in section
2.3, I commit to one such analysis. These works range across connectives, quantifiers over indi-
viduals and quantifiers over worlds. While I do not necessarily commit to all of these accounts,
their diversity suggests the versatility of a scaleless implicature analysis to explain neg-raising phe-
nomena. All of these analyses (except for Jereti¢ 2021a) involve a weak item, i.e. an existential
quantifier or disjunction, that can be strengthened in appropriate environments to a strong item,
i.e. a universal quantifier or conjunction. In this dissertation, I present a typology in which SLIs
can be triggered by both existential and negated universal quantifiers. To my knowledge, none
of the above works has attempted to characterize the distribution of SLIs as a general empirical
phenomenon, nor have many suggested systematic ways of favoring the SLI analysis over other

analyses. This dissertation is meant to do exactly that.

2.2.1 Examples

I give two examples of items that appear to be representatives of SLI triggers in the way I analyze
them in this dissertation: the Walpiri connective manu, from Bowler (2014), and the Hebrew
nominal quantifier kol/, from Bar-Lev and Margulis (2014). Both of these have a pattern that I
will take to be the characteristic pattern of SLIs, which I will use to identify them elsewhere,
namely a strong interpretation (conjunctive or universal) when unembedded, a weak one when
negated (disjunctive or existential), and are ambiguous between the two in non-upward entailing

contexts. Another important detail about both manu and kol is that they are scaleless, meaning that
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they do not have strong counterpart in the lexicon of their language. In other words, there is no

unambiguous conjunction in Walpiri, and no unambiguous universal quantifier in Hebrew.

2.2.1.1 Walpiri manu (Bowler, 2014)

I begin with Walpiri manu, from Bowler (2014). In unembedded contexts, manu is unambiguously

interpreted as ‘and’ (8).

(8) Cecilia manu Gloria=pala yanu  tawunu-kurra.
Cecilia manu Gloria=3DU.SUBJ go.PAST town-ALL
‘Cecilia anD\ (*or)Gloriawenttotown."Under negation, manu is unambiguously interpreted as

‘or’ (9a).
) a. Cecilia manu Gloria kula=pala yanu  tawunu-kurra.
Cecilia manu Gloria NEG=3DU.SUBJ go.PAST town-ALL
‘Neither Cecilia nor Gloria went to town.”
*‘Cecilia and Gloria didn’t both go to town.’
b. Kula=rna yunparnu manu wurntija jalangu. Lawa.

NEG=1SG.SUBJ sing.PST manu dance.PST today nothing
‘I didn’t sing or dance today. I did nothing.’

Bowler reports that speakers are uncomfortable using P manu Q under negation in contexts in
which they consider it possible that only one of P and Q is false, suggesting that P manu Q is
unambiguously disjunctive under negation. So far, this fact is perhaps not surprising if manu is a
conjunction — it could be seen as a plural-forming predicate, in which case it would pattern with
plurals. It could also have this strong reading if it takes unambiguous wide scope TP conjunction.
However, the behavior of manu in other environments cannot be explained by plural predication or
wide scope.

In particular, in antecedents of conditionals and wh-questions, the interpretation of manu is
ambiguous between a disjunction and a conjunction. I report below the Walpiri examples, as cited

in Bowler (2014).
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(10)

o

Kaji=npa kuyu manu mangarri ngarni  ngula kapu=npa

IRR=2SG.SUBJ meat manu food eat.NPST that AUX.FUT=2SG.SUBJ
pirrjirdi-jarrimi.

strong-become.NPST

‘If you eat meat and vegetables, you will become strong.’ [Bowler (2014)]

b. Kaji=npa jarntu pakarni manu window luwarni,  ngula=ju
IRR=2SG.SUB dog hit.NPST manu window shoot.NPST that-TOP
Nungarrayi-rli  kapi=ngki jirna-wangu-mani.
Nungarrayi-ERG AUX.FUT=2SG.NSUBJ scold.NPST
‘If you hit the dog or break the window, then Nungarrayi will scold you.  [Bowler

(2014)]

P

(11

Ngana-ngku ka mardarni ngaya manu jarntu?
who-ERG  AUX have.NPST cat manu dog
‘Who has a cat and a dog?’ [Bowler (2014)]

b. Ngana yanu Juka Juka-kurra manu Wakulpa-kurra?
who yanu Juka Juka-ALL manu Wakulpa-ALL
‘Who has been to Juka Juka or Wakulpa?’ [Bowler (2014)]

The data as it is currently presented strikingly matches the SLI pattern that will be observed

with the items presented in Chapter 3.!

2.2.1.2 Hebrew kol (Bar-Lev and Margulis, 2014)

I now describe the behavior of Hebrew nominal quantifier kol, based on data in Bar-Lev and Mar-
gulis (2014), that I complete with my own data collection. Bar-Lev and Margulis (2014) report

unambiguous readings of kol when unembedded, where it is only interpreted as universal.

(12) Kol yeled higi’a.
kol boy arrived.
Every boy arrived.

The data comes from a short paper where the data description had to be kept to a minimum. To be convinced of
the ambiguity of manu in non-UE environments, one would have to see more examples in more contexts, and more
information about the fieldwork conducted.

12



When negated, it is interpreted as ambiguous between existential and universal, at least for some
speakers (Bar-Lev and Margulis (2014) only report the existential reading, since it was the reading

of interest for their purposes).

(13) Ha-mu’amad lo kibel kol tSuva.

the-candidate NEG received kol response
The candidate did not receive any response.

The following data comes from my own informal data collection (Moshe Bar-Lev and
Itamar Kastner p.c.) In other non-upward-entailing contexts, such as questions, conditional an-
tecedents, and negated rthink, both existential and universal readings are available. I tested sen-
tences (15)-(17) in two contexts, one that would elicit the existential reading, the other the universal

reading, shown here:

(14) a. Context 1: we can move on with our work if 3 out of 3 responses were received.

b.  Context 2: we can move on with our work if at least 1 out of 3 responses was received.

For one of the speakers, the sentences were good in both contexts, i.e. both existential and universal

readings were available, as reflected in the translations below.

(15) Haim hitkabla kol tSuva? efSar lehamSix?
Q  was.received KOL answer possible to.continue
‘Has any/every response been received? Can we proceed?’

(16) {Im hitkabla kol tSuva /imkol tSuva hitkabla} efSar  lehamSix.

if  was.received KOL answer / if KOL answer was.received possible to.continue
‘If any/every response has been received, we can move on.’

a7 Anilo  xoSev Se-hitkabla kol tSuva, azi efSar lehamSix.
I NEG think that-was.received KOL answer so not possible to.continue
‘I don’t think that any/every response has been received, so we can’t move on.’

The other speaker only accepted existential readings in these contexts (and under negation, with

example (13)). This starkly contrasted with the first, who reported that existential kol is in fact
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associated with formal register.> My goal here is not to provide a fully-fledged picture of this data;
instead simply present what the distribution of an item that has already received a SLI analysis

might look like.

2.2.2 Summary

In summary, obligatory SLIs appear to follow the following distribution. They are obligatory in
unembedded contexts, optional in non-upward-entailing contexts, e.g. conditional antecedents and
questions, and unavailable in a subset of these cases, generally under sentential negation. In what

follows, I present an analysis of SLIs that captures this distribution.

2.3 Scaleless implicatures as a theoretical prediction

SLIs are directly predicted by some existing theories of scalar implicatures, in particular those pro-
posed by Fox (2007) and its updated version in Bar-Lev and Fox (2020). These are part of a recent
wave of theories proposing that scalar implicatures are semantic enrichments resulting from the
insertion of operators in the syntax (see Chierchia et al. (2012) for an overview), rather than com-
puted as purely pragmatic, post-compositional operations, in line with their original conception
stemming from the Gricean tradition (Grice, 1975).

In section 2.3.1, I start by presenting Fox’s (2007) framework for scalar inferences, and
how it derives scalar implicatures free choice inferences. In section 2.3.2, I say how this framework
predicts SLIs when a quantificational item has a specific set of alternatives, namely one that lacks
a scalar alternative and contains subdomain alternatives. In section 2.3.3, I show how scalar, free
choice and scaleless implicatures pattern in a similar way, and lay out a set of assumptions on the
distribution of the exhaustivity operator, and the pruning of alternatives, that captures this pattern.
Finally, in 2.3.4, I explicitly present universal SLI triggers, and explain how their distribution

differs from existential ones.

2This may be a sign that kol is being reinterpreted as universal for some speakers, following the diachronic evolution
of existential SLI triggers discussed in Chapter 3.
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2.3.1 Fox 2007

In this section, I lay out the details of Fox’s (2007) framework for scalar reasoning, and say how
this framework accounts for scalar implicatures and Free Choice effects. For Fox, scalar implica-
tures are derived in the compositional semantics as the result of the application of an exhaustivity
operator EXH to a sentence .S and its associated set of alternatives Al¢(.S). Below is an example in

(18) from English.

(18) Scalar implicature:

a. S =some students left
b.  Alt(S) = {some students left, all students left}

c. EXH(AIt(S))(S) = some students left and not all students left

In addition, this theory can account for the Free Choice effect as an implicature. When
applied (recursively) to a disjunction under a existential modal, it derives the Free Choice effect,

as in (19).

(19) Free Choice:
EXH EXH you can eat ice cream or cake = you can eat ice cream and you can eat cake

(but not both)

2.3.1.1 Exhaustification

Fox’s (2007) exhaustivity operator EXH is defined to negate as many alternatives of the sentence
as possible, in a non-arbitrary way, as long as they do not yield a contradiction (based on the
procedure proposed by Sauerland (2004) used to derive implicatures in a neo-Gricean framework).
This operator EXH is defined in (20): it applies to a proposition p and a set of alternatives C,
and yields an expression equivalent to the conjunction of p and the negations of the ‘innocently

excludable alternatives’ from C' relative to p, defined in (21).

(20) [EXH](Ccsits)(pst)(w) = p(w) AVa € Altrg(p, C)[—[a](w)]
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1)  Altjg(p,C) = ({C’ C C : C’is a maximal subset of C, s.t. {=[a] : a € C"} U {p} is

consistent}

Innocently excludable alternatives correspond to the intersection of all maximal sets of
alternatives whose negation is consistent with the prejacent. The work of EXH, stated in (20), is to
assert the original proposition, strengthened by the negation of each of the members of innocently
excludable alternatives.

I assume (standardly) that when EXH applies to a syntactic phrase P, it applies to [P] and

P’s set of alternatives Alt(P).

(22)  [exuP] = [exu] (Al(P)([P])

I adopt the following set of assumptions on EXH application.

(23) Assumptions on EXH application:

a. EXH must apply when it makes the utterance or the utterance’s alternatives globally
stronger relative to the non-exhaustified version

b.  EXH can adjoin to any TP, and nowhere else’

Condition (23a) is similar but differs slightly to what has been proposed in the literature. Impli-
catures are taken to be generally obligatory, with various proposals to explain when they can be
suspended (Chierchia et al., 2012; Fox and Spector, 2018; Magri, 2009 a.0.). Condition (23b)
does not resemble anything that has been explicitly stated in the literature. I do not attempt a full
comparison of the various conditions on EXH application in this work. Rather, I have chosen these
conditions as the closest to the data observed with SLIs, and compatible with known cases of em-
bedded scalar implicatures. In this chapter and the next, I will show how these conditions capture

the distribution of both known cases of scalar implicatures and new data on SLIs.

3There may be variation here, between languages and speakers. For example, there may be speakers for whom
EXH can only apply at the level of an entire utterance. This would explain data found for one speaker in Hebrew to
account for the absence of a SLI with kol in embedded environments altogether.
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2.3.1.2 Alternatives

In this section, I lay out my assumptions about alternatives to linguistic expressions containing
quantifier items. The alternatives of a linguistic expression £ containing a quantifier () are obtained

by replacing () in F with each of ()’s alternatives.

24)  Alt([p...Q...]) = {[p...Qi..]|Q; € Alt(Q)}

What are the alternatives of a quantifier )? I consider two types: scalar and subdomain
alternatives.

Quantifiers like ‘some’, ‘all’, ‘allowed’, ‘required’, ‘or’, ‘and’ (I take connectives to be
a type of quantifier) trigger scalar implicatures. In order to account for scalar implicatures, any
theory has to adopt the notion of a scalar alternative (Horn, 1972; Gazdar, 1979 et seq.). For
the purposes of this dissertation, I assume that a quantifier expression has as a scalar alternative an
expression whose meaning corresponds to its dual* (which I will simply refer to as the expression’s
‘dual’). Examples of sets of scalar alternatives for English quantifiers are found below (I also
assume, following standard convention, that an quantifier is a scalar alternative to itself; this has

no bearing on the derivations).

(25) a. (i) ScalarAlt(or) = {or, and}
(i) ScalarAlt(and) = {or, and}
b. () ScalarAlt(some) = {some, all}
(i) ScalarAlt(all) = {some, all}
c. () ScalarAlt(allowed) = {allowed, required}

(i)  ScalarAlt(required) = {allowed, required}

“In previous theories, duals are always part of the set of alternatives of a quantifier, but are not always its only
members. In Horn’s (1972) seminal work, the set of scalar alternatives (popularly known as ‘Horn scales’) are sets of
lexical items whose meanings are related by asymmetric containment. As a result, ‘some’ has as a scalar alternative
‘many’, in addition to its dual expression ‘all’. The question as to whether ‘many’ is indeed a scalar alternative to
‘some’ is not trivial, and I will at this point not commit to an answer.
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Therefore, for any linguistic expression containing a quantifier, its set of scalar alternatives

can be defined as the following.

(26) For an expression £ containing a quantifier expression (),

Scalar Alt(E) = {A|A is obtained by replacing ) in F with itself or its dual}

Examples of scalar alternatives of full sentences with quantifiers are found below.

&

27 ScalarAlt(Zoe talked to Yann or Wynn)
= {Zoe talked to Yann or Wynn, Sue talked Yann and Wynn}
b.  ScalarAlt(Zoe talked to Yann and Wynn)

= {Zoe talked to Yann or Wynn, Zoe talked Yann and Wynn}

(28) a. ScalarAlt(Zoe talked to some students)
= {Zoe talked to some students, Sue talked to all students}
b.  ScalarAlt(Zoe talked to all students)

= {Sue talked to some students, Sue talked to all students}

The other type of alternatives I consider are subdomain alternatives. Subdomain alterna-
tives have been proposed to account for more specific phenomena, e.g. implicatures embedded
under disjunction (Sauerland, 2004), Free Choice with disjunction and indefinites (Kratzer and
Shimoyama, 2002; Fox, 2007), polarity sensitive items (Krifka, 1995; Chierchia, 2013). The def-
inition I adopt has subdomain alternatives as expressions formed by replacing the domain of the

quantification by each of its subdomains, available for any quantificational expression.’

(29)  For an expression F containing a quantifier () over a domain D,

SubdomainAlt(E) = { A|A is obtained by replacing D with D', such that D’ C D}

>Note that the structural alternative account by Katzir (2007); Fox and Katzir (2011) only predicts subdomain
alternatives for connectives, and therefore calls for some kind of amendment to allow for subdomain alternatives for
quantifiers, if one is to use that theory.
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I give examples of these alternatives below (for connectives, the domain of quantification

is the set formed by each member of the coordination).

(30) Subdomain Alt(Zoe talked to Yann, Xorr or Wynn)
= {Zoe talked to Y, X or W, Sue talked to Y or X, Sue talked to Y or W, Sue talked to X

or W, Sue talked to Y, Sue talked to X, Sue talked to W}

31D SubdomainAlt(Zoe talked to all students [in {Yann, Xorr, Wynn}])
= {Zoe talked to all students [in {Y,X,W}], Sue talked to all students [in {Y,Z}], Sue talked
to all students [in {Y,W}], Sue talked to all students [in {X,W}], Sue talked to all students
[in {Y}], Sue talked to all students [in {X}], Sue talked to all students [in {W}]}

I will assume that a given quantifier may or may not have scalar alternatives, and may or
may not have subdomain alternatives. I will argue in Chapter 3 that the presence of a dual as a
scalar alternative depends on available expressions in the lexicon, while the presence of subdomain
alternatives will be an arbitrary lexical specification.

Finally, in order to account for the data, I assume that a quantifier’s alternatives project up
to a TP boundary, and are then by default closed off. This means that the alternatives of an item
in an embedded clause will not be made available to an exhaustivity operator present in the matrix

clause. I summarize these assumptions below for ease of reference.

(32) Assumption on alternative projection:

a. Anitem’s alternatives must project until a TP boundary

b.  Alternatives are by default closed off at the TP boundary

2.3.1.3 Deriving Scalar Implicatures

The EXH operator proposed by Fox derives scalar implicatures in a straightforward way: the scalar

alternative is innocently excludable, and therefore negated, yielding the scalar implicature.
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I show this for the exclusive inference triggered by unembedded disjunction, but the same

derivation can easily be replicated for quantifiers.

(33) a. S = “Zoe talked to Yann or Wynn.’

b. S=yVw

The set of alternatives of the disjunction crucially contains the conjunctive alternative. We
can also assume it contains subdomain alternatives (i.e. each of the disjuncts), though their pres-

ence does not have any effect on the computation. We have the following alternative set for .S.

(34)  Alt(S) ={(yVw),y,w, (y Aw)}

We derive the set of innocently excludable alternatives (defined in (21)) as the intersection
of the maximal sets of alternatives whose negation is consistent with the prejacent. We find that the
only innocently excludable (IE) alternative, i.e. an alternative which can be negated non-arbitrarily

without yielding contradiction, is the conjunctive alternative.

(35 Altp(S)(AIL(S)) = N{{y, y Aw}, {w, y Awh={y A w}

The exhaustifier excludes this alternative and produces the desired result.

(36)  S"=EXH [AlL(9)][S] =y VW) A—(y A w)

EXH can apply again, but yields a trivial result, as shown below.

(37) Alt(S")={ (Y VW) A (YAW), YA W,WAT Yy, YA W}
(38) Altip(S") ={yAw}

(39)  S"=©gxH[Alt(F)][YT] = VW) A=y A W)
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This inference is obligatory according to (23a), because it is stronger than the non-exhaustified

version of the sentence.
2.3.1.4 Deriving Free Choice Implicatures
Free Choice effects are examples of strenghtening a disjunction to a conjunctive meaning when it

is found under an existential operator. A typical example is found below.

(40) S = Zoe is allowed to talk to Yann or Wynn. (Base LF: O(y V w))
~ Zoe is not allowed to talk to both. (Exclusivity: =O(y A w))

~ Zoe is allowed to talk to Yann and is allowed to talk to Wynn. (Free Choice: Oy AQOW)

The exhaustivity operator proposed by Fox (2007) captures the Free Choice effect as an implicature
(following previous analyses of Free Choice is as an implicature, e.g. Kratzer and Shimoyama
(2002); Alonso-Ovalle (2005)).

I present the Free Choice derivation below. We start in (41) with the schematized LF of

(40) before exhaustification.

(41 S=0yVvVw)

S has the following set of alternatives projected by the disjunction (those projected by ¢ can be

ignored for our present purposes).

42)  Al(S) ={0y vV w), Oy, OW, O(y A w)}

The exclusivity inference arises in the first round of exhaustification, in a parallel way to the scalar
implicature derived in the previous section, by negating the conjunctive alternative. This is shown

in (43).

43) S =ExH [AIL(S)][S] = Oy V W) A =0y A w)
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Since 5’ is stronger than the original, this operation is obligatory. EXH can apply again; alternatives

of once exhaustified S are the following.

(44)  Alt(S") = Alt(exH [Alt(S9)][S])

= {EXH [AIL(9)][O(y VW)], ={0(y VW) A=y A w),
EXH [Alt(9)][Oy], OyA—=Ow,
EXH [Alt(9)][Ow], OwA—Qy,
EXH [AlE(S)][Oy A w)] } Oy Aw) }

In contrast with a typical case of a scalar implicature (e.g. with an unembedded disjunction
shown in the previous section), the exclusivity inference is not equivalent to the conjunction of
the other alternative (i.e. the alternatives of S are not closed under conjunction®). This will allow
subdomain alternatives, exhaustified with respect to each other, to be innocently excludable at
the second round of exhaustification. Specifically, the exhaustified subdomain alternatives will
be of the sort ‘Zoe was allowed to talk to one person but couldn’t talk to the other’. Applying
EXH negates these alternatives, which amounts to saying ‘Zoe was not allowed to talk to only one
person’, or ‘Zoe was allowed to talk to either no person or both people’. Since the utterance asserts
that she is allowed to talk to at least one person, this means she is allowed to talk to both people.
This results in a Free Choice inference. I show the formal derivation of this inference below, with

EXH applying to S’, the once exhaustified sentence.

@5) 8" = ExH [AI(S)][S] = O (y V W) A=O (y A w)
A=(0y) A=OW) A=(OwW A=)
=0 (y VW) A0 (y Aw) A(Qy ¢ Ow)
= Oy AOW A0 (Y A w)

Since this second round yields a non-trivial result, it is obligatory (according to (23a)).

®Lack of closure under conjunction is a sufficient property of a set of alternatives that can lead to strengthening
(Fox, 2007; Bar-Lev and Fox, 2020).

22



2.3.2 Predicting scaleless implicatures

In this section, I show that SLIs are a type of implicature predicted by Fox’s (2007) theory of
implicatures. In particular, SLIs arise when a quantifier has subdomain alternatives, but no scalar
alternative. I first show in 2.3.2.1 the derivation of a SLI triggered by a scaleless disjunction (I call
‘scaleless’ an element that lacks a scalar alternative (other than itself)), then in 2.3.2.2 I show that

this derivation is generalizable to a quantifier over a domain of any size.

2.3.2.1 SLIs with a scaleless disjunction

A weak expression such as a disjunction can trigger a SLI and be interpreted as a conjunction,
if it lacks a scalar alternative and projects its subdomain alternatives. An actual example of such
a disjunction is found in Walpiri, according to Bowler (2014), shown in section 2.2.1.1. I repeat

Bowler’s example in (8) below in fake Walpiri.

(46) S = Cecilia manu Gloria went to town.

~ ‘Cecilia and Gloria went to town.’

Despite S having a conjunctive interpretation of .S, the connective manu is underlyingly a disjunc-

tion, as shown below.

) S=cVyg

Furthermore, this disjunction has as a set of alternatives its subdomain alternatives (i.e. the dis-

juncts), shown in (48).

48)  Alt(S) ={cVy,c,g}

We then apply EXH to S. At the first round of exhaustification, none of these alternatives are

innocently excludable: one cannot exclude both c and g at once without yielding a contradiction.
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Excluding only one of ¢ and g would be arbitrary and therefore disallowed. In other words, the

maximal sets of excludable alternatives are {c} and {g}, and their intersection is the empty set.

49)  Altrp(S)(Alt(S)) = N{{c} . {9}} = @

Therefore, exhaustifying this utterance once has no effect on truth conditions.

(50)  S"=ExH[AlL(9)]|[S]=cVy

It is at the second round of exhaustification that there is an effect. Like with Free Choice, the
set of alternatives of S is not closed under conjunction. We can see this by conjoining alternatives
c and g, yielding ¢ A g, which is not an alternative of S. As noted in Fox (2007); Bar-Lev and
Fox (2020), the lack of closure under conjunction is a sufficient property of a set of alternatives for
strengthening to a conjunctive interpretation (if ¢ and g are logically consistent).

The alternatives of this exhaustified sentence look like the following.

D Al(S") = {[At(S)][e V g], [AIL(S)][e], [Alt(S)][g]}

={cVg,cAng,gA-c}

The exhaustified subdomain alternatives are IE, and their exclusion is responsible for the strength-
ening to a conjunctive meaning (as what is observed in the Free Choice derivation). Taking both
subdomain alternatives exhaustified with respect to each other corresponds to saying ‘the relevant
property holds of only one subdomain’. Negating them corresponds to saying either no subdomain
is true, or both are. Since the original utterance asserted that at least one was true, we get the result
that both are true. And the conjunctive interpretation, i.e. the SLI, is derived. I show the formal

version of this second EXH application below.

(52) 8" =©ExH [Alt(S)][S] = (cV g) AN=(cA—g) A=(g A —c)

=(cVg)Ncrg=chg
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A scaleless disjunction that projects its subdomain alternatives is thus predicted to be strengthened
to a conjunctive meaning, after recursive application of Fox’s (2007) operator.

This operation is obligatory following the assumptions stated in (23a). The first EXH
strengthens the utterance’s alternatives (despite it not strengthening the utterance itself), and there-
fore is obligatory. The second EXH application strengthens the utterance itself, and is therefore

also obligatory.

2.3.2.2 SLIs with a scaleless quantifier over a domain of any size

The same operation can be done on any kind of domain, no matter how large. This means that
nominal and modal quantifiers can be SLI triggers. An example of a SLI-triggering nominal quan-
tifier is Hebrew kol, presented in 2.2.1.1, which is taken to be an existential quantifier in Bassi and
Bar-Lev (2016), but is interpreted as universal in unembedded contexts.

Take a sentence S that existentially quantifies over a domain D, and its corresponding set

of alternatives, which contains subdomain alternatives, but no scalar alternative.

(53) a. S=dreD.P(x)
b. Alit(S)={3z € D' .P(x): D' C D}

Like with the simpler disjunction case, the conjunction of the subdomain alternatives of this sen-
tence is equivalent to the universal quantification over D, which is not an alternative of S. This
lack of closure under conjunction will allow strengthening to the universal meaning.

Indeed, since no alternative is equivalent to the conjunction of the alternatives (i.e. the uni-
versal meaning), it will never be excluded in the first round of exhaustification. This corresponds
to the absence of a scalar implicature. Furthermore, at this first round of exhaustification, none of
the subdomain alternatives can be excluded non-arbitrarily: for example, the alternative over a sub-
domain 3z € D'.P(x) for any given D’ C D cannot be excluded together with 3z € D\D'.P(x),
because that would contradict the assertion. At the second round of exhaustification, alternatives

are exhaustified with respect to each other. Each of the alternatives will correspond a sentence
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of the type: ‘P(z) is true for some z in this subdomain but false in the rest of the domain’. The
exclusion of these alternatives delivers a statement in which for any subdomain, it is false that P is
true for some z in that subdomain alone. This leaves us with two options: either P is true for no x
in D, or P is true for all z in D. Since the original sentence states that P is true for some z in D,
we conclude that P is true for all x in D.

The main steps of this derivation are found below, and formal proofs for each of the claims

made in (54) and (55) can be found in the appendix to this chapter (section 2.6.2).

(54) a S=3JreD.P()
b. Alt(S)={3x € D'.P(z) : D' C D}
c. Altip(S)(Alt(S)) =2

(55) a. S =EXH[Alt(9)][S] =Tz € D.P(x)
b, Al(S) = {3r € D'.P(z) A—3z € D\D'.P(z) : D' C D}
c. Altig(S)(Alt(S") ={Fx € D' .P(x)\N—3x € D\D'.P(z): D' C D}

(56) a. S"=ExH [Alt(S)][Y]
b. =3x e D.P(x) ANA\{~(3x € D'.P(x) N—=3x € D\D'.P(x)) : D' C D}
c. =3reD.P()AN-3ze D Pz)Vv3zeD\D.P(x): D C D}
d. =3z e D.P(x)AN{3Fz e D .P(x)— 3z e D\D'.P(z): D' C D}
e. =3xeDP@)AN{3Fze D P) < 3xeD\D.P(x): D c D}
(because 3z € D\D'.P(z) — 3z € D\(D\D').P(x), and D\(D\D') = D)
f. =VzeD.P(x)

The universal quantification is thus derived, for a domain of any size. This also means that it
applies for quantification over any type of domain, whether it be individuals or worlds.
Again, the derivation is obligatory, because the result is stronger than the non-exhaustified

version.
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2.3.3 The distribution of implicatures

In this section, I present the distribution of implicatures, and claim that their licensing (in presence
of an implicature-triggering item) is sensitive to various factors. I go over the empirical distribution
of implicatures, how the theory captures it, and what this means for scaleless implicatures.

In embedded environments, an implicature may be obligatory, optional or unavailable de-
pending on the monotonicity properties of the operator, and how far syntactically the implicature
trigger is from this operator. In both unembedded and embedded environments, implicature licens-

ing is sensitive to the QUD present in the context.

2.3.3.1 Polarity sensitivity in embedded environments

Take an expression E capable of triggering an implicature: scalar, free choice, or scaleless. I give

examples of the three types below.

67 a.  Scalar implicature:
‘“Zoe talked to Yann or Wynn.’ yVw~ =y Aw)
b.  Free choice implicature:
‘Zoe is allowed to talk to Yann or Wynn.’ Oy Vw) ~ Qy A Qw
c.  Scaleless implicature:

‘Zoe talked to Yann manu Wynn.’ yVw~yAw

Consider embedding these expressions under an operator O. I discuss two options for
exhaustifying the resulting sentence. The first involves EXH application above the O operator, as

in (58a), and the second corresponds to deriving an implicature under the operator O, as in (58b).

(58) a. EXH (EXH) OF
b. O EXH (EXH)
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I break down the observations and predictions for the licensing of implicatures below for
different types of operators O. The predictions follow from the assumptions stated in (23), repeated

below.

(23) Assumptions on EXH application:

a. EXH must apply when it makes the utterance or the utterance’s alternatives globally
stronger relative to the non-exhaustified version

b. EXH can adjoin to any TP, and nowhere else

2.3.3.1.1 No implicatures under clausemate negation. We don’t observe any implicatures
under clausemate negation, as shown below for the three types considered. First, a scalar impli-
cature embedded under negation does not seem to be available in a context that would make it

available.

(59) Context: 1 am wondering who Zoe talked to out of Yann and Wynn. I then realize that
Yann and Wynn are inseparable, and Zoe couldn’t have talked to only one.
‘Zoe didn’t talk to Yann or/OR Wynn.’ Z -((y Vw) A =(y Aw))

... #She can only have talked to neither or both.’

Similarly, Free Choice is very difficult to get.

(60) Context: I think Zoe is allowed to talk to either director, Yann or Wynn. You disagree and
say:
‘Zoe is not allowed to talk to Yann or Wynn.’ % =(Qy A Qw)

... #She is only allowed to talk to Yann.

(61) ‘Zoe didn’t talk to Yann manu Wynn.’ Z =(y Aw)

7Some authors have argued for the presence of an embedded scalar implicature when disjunction is stressed: ‘Zoe
didn’t talk to Yann OR Wynn, she talked to both.” However, this sentence could be explained by ‘or’ taking wide
scope, or as a case of contrastive metalinguistic negation (contrasting ‘or’ and ‘and’). A reason that it is not to be taken
to be a scalar implicature is the fact that even with a stressed disjunction, one cannot seem to follow up with the full
embedded scalar implicature ‘she talked to neither or both’.
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The lack of implicatures under clausemate negation is predicted by the theory. First, we consider
the configuration in (58a), corresponding to EXH applying to the entire negated expressions. In
these cases, there is never an effect on truth conditions because the expressions are maximally
strong (i.e. there is no consistent conjunction of the expression with any combination of the oper-
ators involved). Second, the configuration in (58b) is not available with the clausemate negation
cases, because EXH applies at the TP level only, according to (23b), but the syntactic position of
negation is below the TP, in English and many other languages.® Therefore EXH cannot apply in
between negation and expression.

The reason for why this is a syntactic restriction is that one can observe embedded scalar

implicatures under extra-clausal negation.

(62) a. Context: I am wondering who Zoe talked to out of Yann and Wynn. [ realize that
Yann and Wynn are inseparable, and Zoe couldn’t have talked to only one.
‘I don’t think Zoe talked to Yann OR Wynn.’
... She can only have talked to neither or both.
b.  Context: I think Zoe is allowed to talk to either director, Yann or Wynn. You disagree
and say:
‘I don’t think Zoe is allowed to talk to Yann or Wynn.’

... She is only allowed to talk to Yann.

These implicatures are available, because EXH can apply at the TP level, between the extra-clausal
negation and the implicature triggering expression. However, they are not obligatory, because they

do not globally strengthen the utterance (following assumption (23a)).

2.3.3.1.2 O is downward-entailing. In (58a), exhaustification applies to O(FE), and its subdo-
main alternatives. Since subdomain alternatives of an existential expression £ are stronger than the

expression itself, the subdomain alternatives of O(F) are weaker than the expression itself, when

8Here we might expect cross-linguistic variation in the availability of scalar implicature depending on whether
sentential negation is below or above the TP, which has been observed as a point of variation (Zanuttini, 1997).
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O is downward-entailing. Weaker alternatives are not innocently excludable, and therefore EXH
application is trivial. With a downward-entailing operator O, EXH (EXH) FE is stronger than F/, and
therefore O EXH (EXH) F is weaker and O(F), since O as a downward-entailing operator reverses
entailment relations. Therefore, EXH application is weaker in this case, therefore not stronger —
this means that if it is possible in the first place, (58b) is optional.

In sum, when O is downward-entailing, the expression is ambiguous between one without
implicature, and one with an embedded implicature, if there is a TP boundary in between O and

E for EXH to apply. I show below an example of an optional scalar implicature in a conditional

antecedent.
(63) a. If you can go, that means you don’t have to. (SI computed)
b. If you can go, that doesn’t mean you don’t have to. (SI not computed)

Such embedded implicatures, often referred to as ‘intrusive’, have been often noted in the
literature (Fox, 2007; Levinson, 2000; Recanati, 2003; Horn, 1989; Schlenker, 2016 see). I make
the empirical claim that this distribution holds for SLIs. From section 2.2, we know that SLIs are
observed to be optional in conditional antecedents and other environments. This will also be the

case in the examples of SLI triggers presented in Chapter 3.

2.3.3.1.3 O is non-monotonic. With a non-monotonic operator, the case in (58b) is going to
be similar to the case of a downward-entailing operator. This is because a non-monotonic opera-
tor removes entailment inferences, which means that O(EXH EXH E) is not stronger than O(E).
Therefore, if EXH application is possible in that configuration, it is optional.

With regards to the unembedded exhaustification configuration, the result will depend on
the effect of O on the innocent excludability of alternatives. If EXH application is not trivial, since
it is unembedded, it strengthens the utterance. It will therefore be obligatory, at least in case an

implicature has not been derived in the embedded position.
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While the effect of a wide scope EXH is to be determined on a case by case basis, an
embeddded implicature will always be available, as long as a TP boundary is present, deriving

optionality in such cases.

2.3.3.1.4 O is upward-entailing. When O is upward-entailing, it preserves entailment rela-
tions, so embedded exhaustification as in (58b) will be globally stronger than a non-exhaustified
utterance. Therefore, if exhaustification is possible in such a configuration, it is obligatory.

If it is obligatory, it means that (58a) will never have to arise, since EXH will have already
applied. However, it might still arise in configurations in which EXH was not possible embedded
(i.e. when O cannot be separated from £ by a TP boundary). In this case, we have to consider
unembedded EXH, in which case the result will depend on the semantics of O. I give two examples
of how an upward entailing operator affects the exhaustification procedure for a SLI triggering
disjunction.

An existential quantifier doesn’t disrupt the derivation, since alternatives at the first round
remain non-excludable. This means that the second round proceeds as usual, and the result is a
conjunction, that differs from the embedded SLI only in that it takes wide scope over the existential

operator.
64 a. S=3z.(pVg)

b.  Alt(S) ={3x.(pV q),Ix.p,Ix.q}
(65)  S"=EXH [Alt(9)][S] =3x.(pV q)

(66)  Alt(S") = {[Alt(S)][Fx.(p v q)], [Alt(S)][Fz.p], [Alt(S)][Fr.q]}

={3z.(pV q),Iz.p A ~3x.q, Jx.q N ~J2.D}
67)  S" =©gxH [Alt(S")][S] = Fx.(pV ¢ ANFz.p > Tr.g = Tzp A Jrq
In contrast, a universal quantifier does disrupt the excludability of the alternatives in the

first round. The alternatives from the second round are not innocently excludable anymore, and

therefore the result stays at this, and thus a SLI is not observed.
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(68) a. S=Vz.(pVg
b.  Alt(S) ={Vx.(pV q),Vr.p,Vr.q}

(69) S =ExH [Alt(9)][S] =Vz.(pV q) N =Vr.p A —Vz.q

2.3.3.2 QUD sensitivity

The licensing of scalar implicatures in unembedded contexts is known to be sensitive to discourse
conditions, and in particular the Question Under Discussion (Question Under Discussion, Roberts
(1996)) (see Hulsey et al. (2004); Gualmini et al. (2008); Zondervan et al. (2008); Benz and Salfner
(2011); Magri (2009) for relevant discussion). One observation that is present in all of these works
(though stated in a variety of ways) is that scalar implicatures are suspended whenever the non-
strengthened reading is equivalent to a complete answer to the QUD.

I illustrate this with the following example. Take the implicature of non-necessity triggered
by allowed. In (536a), the implicit QUD is about general rules related to covid restrictions. The
use of allowed under this QUD triggers a scalar implicature, shown by the felicitous continuation

commenting on the implicature.

(70) Context: A teacher announces daily covid-related rules about going to school.

Teacher: Today, kids are allowed to go to school.

Kid: Great, I don’t have to go, so I won’t!

In contrast, in (71), the QUD, stated in an explicit question, is whether or not it is allowed for the
kids to go to school. In that case, a scalar implicature is blocked, as shown by the infelicitous

continuation uttered by the child.

(71) A: Are the kids allowed to go to school today?
B: Yes they are allowed to, finally.

Kid: #Wait so I don’t have to go?
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The QUD sensitivity of SLIs has not been discussed in previous literature. However, it is
available for the cases discussed in Chapter 3, where SLI licensing displays similar QUD sensitivity
in unembedded contexts. In particular, whenever a QUD of the type {3, -3} is made explicit in the
context, an existential SLI trigger can be uttered in its non-strengthened reading (i.e. interpreted as
3 instead of V). Similarly, whenever a QUD of the type {V, -V} is made explicit in the context, a
negated universal SLI trigger can be uttered in its non-strengthened reading (i.e. interpreted as —V
instead of V—).

I choose to capture this QUD sensitivity by the following constraint on pruning.

(72) Constraint on pruning:
Prune all members of A C Alt(S) if the result of exhaustification with Alt(S)\A is

equivalent to a possible answer to the QUD.

I discuss how this constraint differs from previous proposals in the literature in 2.4.2.2.

2.3.4 Scaleless existentials and scaleless universals
2.3.4.1 Strengthening expressions containing scaleless universals

If an existential quantification can be strengthened via a SLI, then a negated universal quantification
can also. By De Morgan’s law, a negated universal quantification (—V) is equivalent to an existential
one, scoping above a negation (4—), as stated in (73a). Similarly to a SLI triggering existential,
a SLI triggering universal projects subdomain alternatives, but no scalar alternatives. This set of

alternatives is analogous to that of an existential quantifier over a negation, as shown in (73b).

(73) a. —Va.p=Jz.-p(x)
b. Alt(-Vz € D.p(z)) = {-Vx € D'.p(z)|D’' C D}
= {3z € D'.—p(x)|D' C D} = Alt(3z.—p(z))
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The SLI derivation can then proceed in exactly the same way as was derived for a SLI triggering
existential in section 2.3.2. And the equivalent of a wide scope universal utterance is derived, as

shown in (74).

(74) EXH EXH —V = EXH EXH d— = V-

Of course, one can also derive the strengthening directly without appealing to the equiv-
alence to an existential quantifier, by showing subdomain alternatives of the negated universal
utterance, a derivation I show in 3.2.2.2 for modals.

While there have been a number of accounts of strengthened scaleless existentials in the
literature, there is no analysis in the literature that derives strengthening with scaleless universals
in DE environments. There is a mention in Singh et al. (2016) of this prediction and a study that
appears to bear it out, namely that children appear to interpret negated conjunctions as wide scope
conjunctions, just as they interpret disjunction as conjunction. To my knowledge, this dissertation

is the first work examine crosslinguistic evidence of this kind of strengthening (in Chapter 3).

2.3.4.2 Universal SLI triggers in other environments

2.3.4.2.1 Without negation A universal SLI trigger, when it is not negated, is maximally

strong, and therefore no implicature is computed.

2.3.4.2.2 Under higher negation Consider a configuration in which a universal SLI trigger
is embedded under extraclausal negation. Following the assumptions on projection properties of
alternatives stated in (32), the alternatives of the SLI trigger project up to the TP boundary, by
default. Therefore, if a negation is found beyond the TP boundary, the SLI is optional (with the

lack of strengthening being the default).

2.3.4.2.3 In any quantificational environment In any quantificational environment, including
quantificational downward-entailing environments like the scope of ‘no-one’ and ‘few’, as well

as upward entailing ones like the scope of ‘many’, the subdomain alternatives of a universal SLI
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trigger are innocently excludable at the first round of exhaustification, and therefore the implicature
is of a different type, comparable to a Free Choice inference.

For example, take the negative DP ‘no birds’, taking scope above a scaleless conjunction.

(75) a. S = No birds ate grains and worms.
b.  Alt(S) ={no birds ate grains and worms, no birds ate grains, no birds ate worms}
c. EXH[AIlt(S)][S] = no birds ate grains and worms and —(no birds ate grains) and —(no
birds ate worms)

= no birds ate grains and worms and some birds ate grains and some birds ate worms

Note that this inference is the same if a scalar alternative were present (since the negated
subdomain alternatives together (3x.P(z) A Jz.Q)(x)) are stronger than the negated scalar alterna-
tive (Jz.P(x) V Q(x))).

This means that no SLI should be observed when a universal SLI trigger is found the scope
of a quantificational operator. Note however that in the case of negative indefinites, the scope can
be split to yield a configuration of the type = > V > 4, in which a SLI would be derived in a

standard way; I discuss this in Chapter 3.

2.3.4.3 Disentangling scaleless existentials and scaleless universals

Existentials and negated universals that trigger SLIs are on the surface very similar. In fact, in un-
embedded and negated contexts, they are indistinguishable, as both have universal interpretations
when unembedded, and wide scope universal interpretations when negated. The results for each

case are summarized below.

(76) Scaleless existential:

a. Unembedded: EXH EXH 4=V (SLI)

b. Negated: EXH EXH —-d = -3 (no effect)

77 Scaleless universal:
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a. Unembedded: EXHEXHY =V (no effect)

b. Negated: EXH EXH =V = =3 (SLI)

In order to distinguish between them, one must look at the behavior of these items in
other contexts. In particular, in non-upward entailing contexts other than clausemate negation,
e.g. a conditional antecedent, we should observe differences. If the item is non-negated, then an
existential reading should be available for a scaleless existential item but not a universal one. If
the item is negated and embedded in a non-UE context, then a negated universal meaning should
be available for a scaleless universal, but not an existential one: this follows from the fact that EXH
cannot apply between clausemate negation and the existential quantifier.

Another environment in which they are distinguished is in specific QUD contexts. If the
QUD {3, -3} is made explicit, then an existential reading 3 should be made available if the SLI
trigger is existential, but not universal. On the flip side, if the QUD {V, =V} is made available, the
negated universal reading =V should arise if the SLI trigger is universal, but not existential.

In Table 2.1, I summarize these facts, highlighting how the distributions of the two types
of items compare. The top half of the table shows environments in which scaleless existentials and

universals cannot be distinguished, while the bottom shows environments in which they can be.

scaleless existential scaleless universal

[] v v

O[] 0*(3)/0*(V) O*(v)
O*=[] O*(—3) O*(=V)/O0* (V=)
[1; QUD = {3, -3} 3 v

~[1; QUD = {V, -V} —3 —v

O~ is a non-UE operator separated from the item by a TP boundary.

Table 2.1: Comparing available readings of scaleless existentials and universals in different envi-
ronments
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2.4 A new phenomenon: optional scaleless implicatures

In Chapter 3, I will presented several examples of what I claim is a phenomenon that hasn’t yet
been described as such in the literature: optional SLIs. I will argue that optional SLI triggers can

be set apart from obligatory SLI triggers, examples of which I presented in section 2.2.

2.4.1 The data: a brief overview

Optional SLI triggers have the same distribution of obligatory SLIs, except for their behavior in
unembedded contexts, in which they will be fully optional.
I give an example from Swedish root modal fi (see Chapter 3 for more complete and

motivated data). Unembedded, it is ambiguous between a possibility and necessity modal.

(78) a. Isac far betala en bot.
Isac farpay a fine

Isac has to pay a fine.

b. Isac farha glass.
Isac far have icecream

Isac can have ice cream.
Embedded in non-UE contexts, it is again ambiguous.

(79)

o

Om Isac far betala boter bor  han ga online.
if Isac far pay the.fine should he go online

If Isac has to pay the fine, he should go online.

b. OmIsac farha glass ar han glad.
if  Isac far have icecream is he happy

If Isac is allowed to have ice cream, he is happy.
(80) Far Isac betala boter?

far Isac pay the.fine
Does Isac have to pay the fine?

&

b. FarIsacha glass?
can isac have ice cream
Can Isac have ice cream?
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However, under negation, only the ‘can’ reading is available.

(81) Isac far inte betala boter.
Isac far NEG pay the.fine

Isac isn’t allowed to pay the fine.

Furthermore, in contrast with obligatory SLIs, the SLI trigger does not lack a scalemate in

the lexicon, as I will argue in Chapter 3 for fd.

2.4.2 Analysis

In this section, I present the assumptions needed to account for the distribution of optional SLIs.
Optional SLI triggering items present a systematic ambiguity between a SLI and a scalar implica-

ture.

2.4.2.1 Optional SLIs have a scalar alternative

I assume that optional SLI triggers have both subdomain alternatives and scalar alternatives. With

that set of alternatives, applying EXH results in a scalar implicature, as shown in (82).

(82) a. S=pVyq

b. Alt(S)={pVaq,p.q¢,pAq}

c. EXH[AI(S)][S]=pVaAn-(pAq)

However, if the scalar alternative is pruned, and not the subdomain alternatives, a scaleless

implicature arises.

(83) a. S =©xH[Alt(S)\{p A q¢}][5]

b, Alt(S") = {ExH[AIL(S)\{pAq}][a] : a € AlL(S)\{pAq}} = {pVa,pA—gq,qN—p}
c. EXH[AIt(S][S=pAq
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This way of accounting for the difference between obligatory and optional SLIs is the basis
for the investigation into the nature of scalar alternatives in Chapter 3. The systematic compari-
son between obligatory and optional SLIs, and the items available in the lexicon, provides solid
empirical ground for describing what makes a potential scalemate not appropriate, and what does.

One important question that arises is why we don’t observe an optional SLI with English or.
It is known to have subdomain alternatives, needed in particular to derive free choice implicatures
(as shown in 2.3.1.4), as well as SLIs in English child language (Singh et al., 2016), and a type
of SLI in particular constructions where and is blocked (Meyer, 2015). We therefore expect or to
sometimes be able to be interpreted as conjunction by pruning its scalar alternative and. However,
this is not what we observe. I will only briefly speculate here about why this should be the case.
There is a sense in which having or mean and is useless when and is freely available, because the
interpretations are exactly equivalent. In the case of modals, choosing a SLI with one item instead
of using another may not be useless, because they have the power to reduce the interpretations
available. For example, we may choose to prune the possibility alternative "kan" of a necessity
optional SLI trigger "hafto" because the strengthened reading of "not hafto" has less interpretations
than "not kan". This is in fact often true, whenever "kan" can express ability: "not kan" can express
the absence of ability, while "hafto not" cannot; therefore using the latter reduces ambiguity, and

pruning is licensed. I leave integrating this constraint to the system to future work.

2.4.2.2 Pruning

24.2.2.1 QUD conditions on pruning As discussed in 2.3.3.2, pruning alternatives is subject
to contextual conditions. In particular, I assume that one can prune alternatives only if the result of

exhaustification corresponds to a cell of the QUD. I repeat this constraint below.

(84) Constraint on pruning:
Prune all members of A C Alt(S) if the result of exhaustification with Alt(S)\A is

equivalent to a possible answer to the QUD.
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Based on this assumption, one can prune a an optional SLI trigger’s scalar alternative if
there is an appropriate licensing QUD.
I summarize the different readings available to obligatory and optional SLI triggers and

their corresponding QUD conditions in the following Table 2.2.

default scalar alt pruned all alts pruned

. obligatory U na O
Possibility optional O A =0l . o
licensing QUD none {O,-0} {0, =0}

. obligatory - na -
Necessity optional -OAO - =
licensing QUD none {O0-,0} {-0,0}

Table 2.2: Readings of obligatory and optional SLI triggers in unembedded contexts, according to
which alternatives are pruned, and in which licensing conditions

One empirical observation that is left to address is one that emerges from the data in Chapter
3, namely the fact that the SLI reading of an optional SLI appears to be more easily accessible than
the unstrengthened readings of any implicature trigger (i.e. the weak reading of a scalar implicature
trigger, or the readings in the right-hand column of Table 2.2). More specifically, no explicit QUD
is needed to access the SLI reading of an optional SLI trigger, while the unstrengthened readings
of obligatory SLI triggers need explicit contextual support.

I will not answer this question in full here. However, there are reasons to not be wor-
ried about this difference. One could assume a general dispreference in out-of-the-blue contexts
for readings that are not maximally strong (i.e. readings equivalent to existential quantification,
which could be made stronger by conjoining the universal reading or its negation). This would set
apart SI and SLI-strengthened readings on one hand (which cannot be further strengthened), and

unstrengthened readings on the other.’

9 Another solution would be that there is a higher cost of pruning many, often uncountably many alternatives, versus
just one. This solution makes different predictions than the one blocking unstrenghtened readings: the weak reading of
a scalar implicature trigger would therefore be just as available as the SLI reading of an optional SLI trigger, because
both would involve pruning only the scalar alternative. Furthermore, both would be more readily available than the
unstrengthened readings of SLI triggers. My experience with this data suggests that this is not the case; however,
experimental data would be needed to decide between these two hypotheses.
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Furthermore, the SLI reading of an optional SLI triggering modal corresponds to either
a necessity or an impossibility. There is an intuition that such meanings (whether or not they
are expressed by a SLI trigger) are easily utterable out of the blue. For example, all that is needed
contextually for one to utter an obligation or a prohibition is for one to be an authority figure. Using
the terms of the constraint on pruning stated above, pruning the scalar alternative of an optional
SLI triggering modal is licensed in out-of-the-blue contexts, because it is easy to accommodate the

relevant QUD from the target readings.

2.4.2.2.2 How this constraint compares to Magri’s (2009) The QUD sensitivity of SLIs has
been discussed in Magri (2009). Magri assumes that alternatives can be pruned only if they are

contextually irrelevant. I formulate a constraint on pruning based on Magri’s (2009) proposal.

(85) Constraint on pruning (Magri, 2009):

Prune alternative A € Alt(S) if A is irrelevant.

Magri’s (2009) constraint has the same effect as the QUD-based constraint adopted in this
work for typical scalar implicatures. In other words, when a reading unstrengthened by an SI an-
swers the QUD, it is because the scalar alternative is irrelevant (which can be formulated according
to that same QUD). I repeat example (71) below in (545b) to illustrate. The QUD in this example
is {0, ~0}. According to Magri’s constraint on pruning, this QUD makes the [J alternative is

irrelevant: it is therefore pruned, and no scalar implicature is licensed.

(86) A: Are the kids allowed to go to school today?
B: Yes they are allowed to, finally.

Kid: #Wait so I don’t have to go?

This constraint, however, does not carry over well to understanding the behavior of optional

SLIs. Take for example an optionally SLI triggering conjunction A or B. If one prunes its scalar
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alternative A and B (but not its subdomain alternatives A and B), the result of exhaustification is

equivalent to a A b, the meaning of the pruned alternative, as schematized below.

87) a. S=pVyq

b.  Alt(S)={pVa,p.q,pNgq}

c. EXHEXH [Alt(S)\{pAq¢}][S]=pAg

Interestingly, the pruning of the scalar alternative for optional SLIs appears to be directly
at odds with Magri’s (2009) central proposal to account for ‘blind implicatures’. Blind implica-
tures are implicatures which render a sentence odd, because their computation makes the sentence

contradict the common ground (while not computing them would result in no contradiction).

(88) a. #Some Italians come from a warm country. [Magri (2009)]
b.  Context: I bring an empty platter with cake crumbs on it.

#Look, I ate some of the cake!

Example (88a) appears to be odd because it triggers the implicature ‘not all Italians come
from a warm country’, which contradicts the common ground that all Italians come from the same
country. Similarly, (88b) can be taken to be odd because it also triggers a ‘not all of the cake’
implicature, which is clearly false given the evidence produced. Magri proposes that these scalar
implicatures must be computed because the alternatives ‘all Italians come from a warm country’
or ‘I ate all of the cake’ cannot be ignored because they are contextually equivalent to the assertion
being made, and assertions are by definition relevant (following Grice’s Maxim for utterances ‘Be
relevant!”). Furthermore, Magri assumes that if EXH application creates a contextual contradiction,
then it results in oddness.

According to this reasoning, the SLI reading of optional SLI triggers should not be avail-
able, since it is exactly equivalent to the alternative pruned. How then can one account for the
oddness of the Magri sentences and the possibility of triggering SLIs with optional SLI triggers?

We could capture this by ensuring that notion of equivalence used in the constraint on pruning
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is logical rather than contextual. The formulation in terms of logical equivalence is admittedly
strange, since the constraint is formulated in terms of conversational goals, and what matters in
conversation is contextual equivalence. Another solution would simply be to adopt an alternative
explanation to Magri sentences, as in e.g. Katzir and Singh (2015). I leave exploring this question
to future work.

Note that the constraint adopted by Magri depends on the relevance of alternatives to be
pruned, rather than the result of EXH once the alternatives are pruned. Such a constraint makes
sense from the point of view of a pragmatic approach to scalar implicatures: alternative utter-
ances should be taken into account if relevant. However, once alternatives are lexically encoded,
relevance is not a necessary constraint anymore, and pruning may as well be focused on actual

conversational goals, i.e. answering the QUD.

2.5 Conclusion

In this chapter, I have presented the phenomenon of scaleless implicatures. On the one hand, we
see that empirically, there exists a class of phenomena that can be described as polarity-sensitive
strengthenings. On the other, we can see that these polarity sensitive strengthenings are predicted
by existing theories of grammatical scalar implicatures, namely Fox (2007) and Bar-Lev and Fox
(2020). If an expression has a stronger scalar alternative, it will trigger a scalar implicature. If an
expression lacks a scalar alternative, and has subdomain alternatives, it will trigger a SLI. Both
scalar and scaleless implicatures have licensing conditions sensitive to the polarity of the environ-
ment and the QUD in the context. Furthermore, optional SLIs arise when an expression has both
subdomain and a stronger scalar alternative, which can be optionally pruned, deriving the optional

behavior.
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2.6 Appendices to Chapter 2

2.6.1 Al1: SLIs in other scalar implicature frameworks

The analysis presented above is an attempt to reduce the phenomenon of SLI to a consequence of
language’s mechanism that generates scalar implicatures. This works in the theory of implicatures
proposed by Fox (2007). How generalizable is this prediction to other scalar implicature theories?
In this appendix, I show that SLIs can be derived with Bar-Lev and Fox (2020) (an updated version
of Fox (2007)), but not in a neo-Gricean framework such as that proposed by Sauerland (2004).

This provides support for the existence a grammatical theory of scalar reasoning.

2.6.1.1 Deriving SLIs with Innocent Inclusion (Bar-Lev and Fox, 2020)

Bar-Lev and Fox (2020) is essentially an update to Fox’s (2007) theory, and is similar enough that
SLIs are still predicted, as I will show here. The difference between the two theories lies in the
nature of the exhaustifier. For Bar-Lev and Fox (2017, 2020), EXH excludes innocently excludable
(IE) alternatives, and in addition, includes innocently includable (II) ones.

I repeat the definition of IE alternatives, and state the definition of II alternatives below.

89 a  Altig(p,C) ={C" C C: (C"isamaximal subset of C, s.t. {—q:q € C'} U{p}is
consistent}
b. At (p,C)=N{C" C C:C"is amaximal subset of C,s.t. {r:re C"}U{p}U

{—q:q € IE(p,C)} is consistent}

We can now define the new EXH operator that essentially negates all IE alternatives, and asserts all

II alternatives.

90)  [ExH]""HI(C)(p)(w) = Vg € TE(p, C)[mg(w)] AVr € I1(p, C)[r(w)]
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This operator is designed to derive scalar implicatures and free choice. It also derives SLIs,
in the absence of a scalar alternative, and the presence of subdomain alternatives. I show how this

works for a disjunction.

91) a. S=aVb
b. Alt(S)={aVb,a,b}

Just like we have already seen, the set of IE alternatives of this sentence is empty, because

the intersection of maximal sets of excludable alternatives {a} and {b} is empty.

92)  Alt;p(S, Alt(S)) = @

However, the set of I is not. In fact, the entire set of alternatives of S is a II, since each member

can be asserted without creating contradiction.

93)  Alt;p(S, Alt(S)) = {a Vb, a,b}

94)  ExHIFHI[AI(S)[S] = (aVb) AaAb=aAb

The result is equivalent to a conjunctive utterance; the SLI has thus been derived.
In conclusion, for the purposes of triggering SLIs, both EXH operators, from Fox (2007)
and Bar-Lev and Fox (2020) work. We will see in Chapter 4, however, a possible argument to

prefer the one from Fox (2007).

2.6.1.2 No SLIs in a neo-Gricean framework (Sauerland, 2004)

In Neo-Gricean frameworks, scalar implicatures are computed post-compositionally, as a result of
pragmatic principles. Among the ones proposed, SLIs are not predicted.

It is clear that if subdomains are not part of the computation, no scaleless implicature will
be computed. So for example, a scaleless disjunction will simply be interpreted as a disjunction,

with no alternative to reason about and exclude.
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To account for scalar implicatures embedded in disjunctions, Sauerland (2004) proposes
a neo-Gricean mechanism that makes use of subdomain alternatives. In his theory, the ‘primary
implicatures’ of a disjunction are ignorance implicatures about each of the alternatives. In the case
of a scaleless disjunction a V b, we would therefore have ignorance implicatures for the subdomain

alternatives only, amounting to the following (/K is an epistemic necessity operator):

(95) a. —Ka
b. Kb

These two together with the assertion entail that each disjunct is possible, as shown below (where

P is epistemic possibility).

(96) a. Pa
b. Pb

Following Sauerland’s procedure, secondary implicatures (based on Gazdar 1979) are then derived,
where of = K1) is a primary implicature of ¢ and /K —1) is consistent with the conjunction of ¢ and
all primary implicatures of ¢, then K —1) is a secondary implicature of ¢. The secondary implica-
tures derived from the primary ones in this case correspond to K —a and K —b, each contradicting
the original disjunction together with the primary implicatures, which entails the possibility of each
disjunct. Therefore, Sauerland’s (2004) neo-Gricean proposal, despite appealing to subdomain al-
ternatives, does not generate the desired SLIs, only ignorance inferences about each subdomain

alternative.

2.6.2 A2: SLIs for any quantificational domain

In this appendix, I give proofs for the SLI derivation for a scaleless quantifier projecting subdomain
alternatives over a domain of any size. While there now have been several proposals in the literature
which involve infinite domains, I am not aware of any proof that strengthening is actually observed

for them (only for up to 3 elements in the domain). Therefore, I include the proofs here. Theses
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are proofs using EXH from Fox (2007). However, the proofs can easily be extended to EXH from
Bar-Lev and Fox (2020), namely to determine which alternatives are IE, and their effect on the
derivation (the next step of the derivation, namely including II alternatives, is straightforward, and
left to the reader).

We begin with a simple quantificational sentence, with a quantifier over a domain D, and a

set of alternatives that only contains subdomain alternatives.

©7) a S=3reD.P)
b. Ait(S)={3z € D' .P(x): D' C D}

To proceed with the derivation of applying EXH to .S and Alt(S), we need to determine the set of

IE alternatives. I provided a proof for the claim that this set is empty.

(98)  Claim: Alt;g(S)(Alt(S)) =@

To prove this claim, we follow the definition of IE alternatives, and determine what the maximal
sets of alternatives that can be excluded without contradiction, which is Claim 1 below. From there,
we can prove Claim 2 below, which is that the intersection of these maximal sets of alternatives is

empty, which is the final result needed to know how to apply EXH to S and its set of alternatives.

(99) Claim 1: All maximal sets of excludable alternatives are of this form:
Mazxg,(y) = {3z € D'.P(z) : D' C D\{y}} for some y € D

Claim 1 decomposed:

a. {—q:q€ Mazxg,(y)} U{S} is consistent
b. Maxg,(y) is maximal

c.  There is no maximal set not of the form Max g, (y)

(100)  Claim 2: Alt;g(S, Alt(S)) = ({Maxg.(y)ly € D} =@
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I will prove Claim la and 1b; proving Claim lc is unnecessary to prove Claim 2, because
the intersection of all sets of type Maxpg,(y) is already the empty set; therefore any additional
maximal set of IE alternatives would not change anything to the intersection of all maximal sets of

IE alternatives.

(101)  Proof of Claim la: {—q: ¢ € Maxg,(y)} U{S} is consistent

a.  Subclaim la(i): {S} U {—q} is consistent, for any ¢ € Maxg,(y). Proof:
(i) ¢=FJreD.Px)N—3xe D' CD.P(x)=3rxe D\D'.P(x)
(ii)) If D' = D, then D\D' = @, therefore ¢ is a contradiction
(iii) If D' C D, then then D\D’ # &, therefore ¢ can be true, i.e. is consistent
(for D non-empty and P non-contradictory)
(iv) D’ C D\{y} is a proper subset of D, therefore ¢ is consistent, which means
that {S} U {—q¢} is consistent, for any ¢ € Mazg,(y)
b.  Subclaim la(ii): {—q: ¢ € Maxg,(y)} is consistent. Proof:
(i) Forany D', D" C D\{y}, let D’ C D" (without loss of generality).
—dzx € D'.P(x) AN—3x € D".P(x) = -3Jz € D".P(x)
Therefore, the conjunction of two elements of {—q : ¢ € Maxg,(y)} is not
contradictory.
(i) The conjunction of two elements of {—q : ¢ € Maxg,(y)} is of the form
—dz € D".P(x) for some D" C D\{y}, and is therefore an element of {—q :
q € Maxg,(y)}. Therefore, applying the conjunction operation recursively
to all elements of {—q : ¢ € Maxg,(y)}, the result is an element of {—q :
q € Maxg,(y)} (equal to =3z € D\{y}.P(x)), and therefore consistent.

c.  The conjunction of subclaims la(i) and 1a(ii) is equivalent to Claim 1a.

(102)  Proof of Claim 1b: For any y € D, Maxg,(y) is maximal, i.e. there is no a € Alt(S)

such that a € Maxg,(y) and {S} U {—a} U {—q|lq¢ € Maxg,(y)} is consistent

a. Proof by contradiction: Assume there is such an a.
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So there is a D* C D such that D* ¢ D\{y}, such that the following ¢ is consis-
tent:

¢ =3dx € D.P(x) N—3x € D*.P(x) AN \N{—FJx € D".P(z)|D’ C D\{y}}

= dJz € D\D*.P(x) AN \{—3xz € D'.P(x)|D' C D\{y}}

The claims D*  D\{y} and D* C D mean that we have y € D\ D*.

So y ¢ D\ D*, which means that D\ D* C D\{y}

So¢=3dx e D" C D\{y}.P(z) N\ \{—3Fx € D'.P(z)|D' C D\{y}}

This is a contradiction. So Maz g, (y) is maximal.

Proving Claims 1a and 1b means that we have proven that { Maxg,(y)|y € D} is a subset of the

set of maximal sets of excludable alternatives M az g, (S)(Alt(S)).

(103)  Proof of Claim 2: Alt;g(S, Alt(S)) = ({Maxg.(y)|ly € D} = @

a.

b.

Subclaim 2a: ({Mazg,(y)ly € D} =&

(i)  Proof by contradiction. Assume Ja € ({{Mazg.(y)|ly € D} So Ja €
{Mazxg,(y)|ly € D}, forany y € D

(i) This means 3z such that for any y € D, Mazg,(z) C Marg,(y).
Since Maxg,(z) € Maxg,(y) holds for any y, we have Mazrp,(z) #
Mazxg,(y). But Marg,(2) C Maxg,(y) means Maxg,(z) is not maximal.
So there is a contradiction, and subclaim 2a is proven.

Subclaim 2b: Alt;p (S, Alt(S)) = @

(i) {Mazp.(y)ly € D} C Mazg,(S)(Alt(S)),
so () Maw g (S)(AlL(S)) € (W{Mawg.(y)ly € D}

(i) (W{Mazps(y)ly € D} = 2,50 (| Mazp,(S)(Al(S)) = &

(i) Alt;e(S,Alt(S)) = N Mazg.(S)(Alt(S)) =

Now that we have determined the set of Innocently Excludable alternatives, we can apply

EXH to S and its set of alternatives. Since there are no IE alternatives, the operation is vacuous.
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(104) S’ =ExH [Alt(9)][S] = = € D.P(x)
Now, we derive the set of alternatives of S’ (I leave this to the reader).

(105)  a.  Alt(S') = {ExH[AI(S)][a] : a € Alt(S)}
b.  Alt(S") = {3z € D'.P(z) A—3z € D\D'.P(z): D' C D}

The set of innocently excludable alternatives is formed from the set of alternatives of S’

minus the alternative equivalent to the utterance (which is never IE), as shown below.
(106) Altrp(S")(Alt(S") = {3x € D'.P(x) N—3x € D\D'.P(z) : D' C D}

I prove this claim by showing that the following derivation does not yield a contradiction, and

instead yields strengthening (as already shown in 2.3.2.2).

(107) Derivation:

a. S" =EgxH [Alt(S)][Y]

b. =3z € D.P(x) ANA\{—~(3x € D'.P(x) N—=3x € D\D'.P(x)) : D' C D}

c. =3reD.P)AN-3xeD Plx)Vv3zeD\D.P(x): D' C D}

d =3reD.Pa)ANN{3Fxe D .Plx)— 3z e D\D'.P(x): D' C D}

e. =3drxeD.Plx)ANN{Fxe€ D .P(x)+«+ Jx € D\D'.P(x): D' C D}
(because 3z € D\D'.P(z) — 3z € D\(D\D').P(z), and D\(D\D') = D')

f. =V&e D.P(x)

The universal quantification is thus derived, for a domain of any size.
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CHAPTER 3

Scaleless implicatures with modals, and the nature of scalar

alternatives

3.1 Introduction

In this chapter, I present a number of specific analyses of 14 root modals from different languages
as SLI triggers of four types, varying along two dimensions: possibility or necessity; obligatory or
optional. The first part of this chapter provides evidence for these analyses from the items’ behav-
ior in characteristic environments. The second part of the chapter shows empirical evidence of a
correlate between the SLI type (obligatory vs optional) and the presence of a scalemate in the lex-
icon of the language. Given that the difference between obligatory and optional SLI triggers is the
presence of a scalemate, this type of data will reveal concrete evidence on what scalar alternatives

can look like and how they are constrained.
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3.1.1 Overview of the chapter

In section 3.2, I give data on 14 items from 7 languages. These items will all be analyzed as SLI
triggers, which will be either “obligatory” or “optional”, and either possibility or necessity. I list

the items below.

(108) a. (1) Possibility obligatory: Ecuadorian Siona ba’iji, contemporary Slovenian moci,
French avoir (a)
(i)  Possibility optional: Swedish fa, obsolete Slovenian moci
b. (i) Necessity obligatory: French falloir, Spanish deber, English must, Ewe ele
be
(11)  Necessity optional: French devoir, Spanish tener que and haber que, Russian

nuZno and nado

These four types of modals will follow the characteristic patterns described in Chapter 2, in addi-
tion to a new case which I will argue in Chapter 4 is relevant to diagnosing SLI triggering modals,
namely when the modal is marked by the perfective.

The full pattern for each type of SLI trigger is summarized in Table 3.1 (there are additional

scalar implicatures that I skip here for simplicity reasons).

under local under clausemate

SLI trigger unembedded negation non-UE operator perfective
S obligatory [ O Oor ¢ O
Possibility ional  Dlor ¢ o Oor O 0
Negated obligatory [ - U= or -0 -
necessity  optional U= or - - U-or -] -0

Table 3.1: An overview of the distribution of each type of SLI trigger in characteristic environments

I also discuss additional predictions of the SLI analysis, as well as the diachrony of certain
SLI triggers.
In section 3.3, I formulate a proposal on the nature of scalar alternatives by looking at

the potential scalemates of each of the SLI triggers analyzed in section 3, and discuss scalar and
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SLI trigger potential scalemate semantics syntax other

ba’iji 1%}
moci morati infrequent
treba #*
_ avoir (a) devoir #*
5 falloir pouvoir #*
§Q . étre possible de é.p.d. not in lexicon
% ele be atenu + #*
. modede le be =+
deber poder =+
must can =+
may D)
Tmoci morati morati PPI
. fa behova C
% devoir pouvoir
‘B tener que poder t.q. in lexicon
©  haber que  se-poder h.qg. in lexicon
nuzno, nado mozno mozno PPI

Table 3.2: Comparing properties of SLI triggering modals and their potential scalemates

subdomain alternative projection more generally. In particular, I compare each SLI trigger and
its potential scalemates, by checking whether they behave alike along a number of syntactic and
semantic properties. I give a summary of my findings in Table 3.2.

The table reveals that all of the obligatory SLI triggers have at least one difference in a
syntactic or semantic property with potential scalemates found in the language. In contrast, all
the optional SLI triggers essentially match in the relevant properties; when they don’t, stipulations
can be made for certain properties to not matter for scalematehood, in a consistent way. Based on
this data, I propose a definition of scalar alternatives that allows to account for the obligatory vs
optional behavior of SLI triggers as fully depending on the presence of an appropriate scalemate
in the language.

I then argue for a hybrid theory of scalar alternatives, where some are derived at the level
of the word, and some at the level of the clause. I also argue for how SLI triggers are lexically
specified to be so, i.e. to project subdomain alternatives. These facts are integrated into a theory of

alternatives for expressions containing quantifiers.
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3.1.2 Why look for scaleless implicatures among modals

Modals are a good place to look for scaleless implicatures. First of all, many have the potential to be
SLI triggers: among root modals, analyzed as originating below sentential negation in the clausal
spine, we find many (apparent) necessity modals, which appear to have a neg-raising property
(De Haan, 1997; Iatridou and Zeijlstra, 2013, 2010). This stands in contrast with root possibility
modals, which never take wide scope with respect to sentential negation, and therefore suggests
that scope-taking of root necessity modals by interpretable movement is not freely available (in
contrast, as is largely assumed, with nominal quantifiers, which can raise freely to produce inverse
scope interpretations). In fact, I argue in Chapter 5 (section 5.3) that modals never undergo any
interpretable syntactic movement, calling for other ways of explaining the available wide scope
interpretations. The rigid narrow scope of modals has a relevant consequence: if inverse scope
interpretations of modals are at all useful, there may be functional pressure to utilize non-syntactic
ways of achieving this wide scope, like SLIs, in contrast with nominal quantifiers, which can
generally achieve that scope by movement.

Moreover, modals display unusually high complexity and diversity in their morphosyntac-
tic behavior and semantic properties. This will provide a very rich working ground to investigate

the nature of scalar alternatives, as detailed in the section below.

3.1.3 Background assumptions on modal semantics and syntax
3.1.3.1 Semantics of modals

Modal expressions like can, should, must reflect reasoning over ways the world could be. When we
talk about how the world could be according to what we know, we use an epistemic modal. If we
want to talk about how the world could be according to an ideal following a particular set of rules,
we use a deontic modal. Modals also express ability, desires (bouletic), goals (teleological), among
other non-actual ways of representing the world. Modals in English and many other languages
generally range across these different flavors of modality, which suggests a common core to these

meanings.
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Possible world semantics offers a framework to represent modal meanings in a unified
way, in which non-actual representation of the world are taken to be linguistic objects (possible
worlds) that can enter in different kinds of “accessibility” relations with respect to the actual world
(Kripke, 1972; Kratzer, 1981, 1991 a.o.). Being able to characterize possible worlds as accessible
in particular ways allows us to quantify over sets of them. In Kratzer’s modal semantics, possibility
modals are taken to be existential quantifiers over accessible worlds, while necessity modals are
universal quantifiers.

According to Kratzer, the set of accessible worlds is determined according to two conver-
sational backgrounds, a modal base f(w) and an ordering source g(w) — these are contextually
supplied, and sometimes lexically restricted. Together, they determine the flavor of the modal,
thus allowing for a unified characterization of a modal across its different flavors. In Kratzer’s
original work, there are two types of modal bases, separating two classes of modals: epistemic and
circumstantial modal bases. An epistemic modal base picks out the set of worlds compatible with
the speaker’s knowledge in w, and a circumstantial modal base corresponds to a set of worlds in
which certain relevant facts about w hold. The ordering source g(w) imposes an ordering <y
on this set of worlds given what is “better” according to some standard of evaluation, e.g. a set
of rules (for deontic modals). It does so by providing the set of propositions that constitute these
rules and orders worlds according to how many propositions provided by ¢ hold in those worlds.
For simplicity, I skip the details of Kratzer’s original formulation and adopt the Limit Assump-
tion (Stalnaker, 1968; Kaufmann, 2017), that states that we can always identify the best worlds
at the intersection of the modal base f(w) according to a particular ordering <,y — we write
BEST(Nf(w))(g(w)) (Portner, 2009). We can now provide Kratzerian definitions for a possibility

modal POSS, e.g. can, and a necessity modal NEC, e.g. must.

(109) a. [Poss]/9 = \p.Tw' € BEST(Nf(w))(g(w)).p(w') =1

b.  [NEC]*9 = Ap.Vu' € BEST(Nf(w))(g(w)).p(w') =1
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For the purposes of applying a scaleless implicature analysis to possibility and necessity modals,
a determining fact is that they correspond to existential and universal quantification. This licenses
their duality and entailment relation between each other, necessary to analyze the strengthening
from possibility to necessity, and from negated necessity to negated possibility.

Authors do not agree on the exhaustive list of flavors a modal can take. On the one hand,
there are epistemic modals that are generally not divided among more classes. On the other, there
are root modals, among which we find pure circumstantial, ability, bouletic, teleological, deontic,

alethic.

(110) a. Hydrangeas can grow here. circumstantial {, no subject

b.  If dropped, the apple has to fall. circumstantial L], no subject (physical necessity)

c.  Christina can climb the tree. circumstantial ¢, with subject (ability)
d.  Christina has to sneeze. circumstantial [J, with subject (bodily need)
e. (A:Iwantice cream.) B: You can go to the store. bouletic/teleological ¢
f.  Josh has to go running. bouletic/teleological []
g. To go to Harlem, you can/have to take the A train. teleological (/]
h.  We can go into this store without a mask. deontic ¢
i.  Employees have to wash their hands. deontic [J
J- A triangle can have equal sides. alethic ¢ (logical possibility)
k. 242 has to equal 4. alethic [J (logical necessity)
1. The lights are on, Jeff might/has to be at home. epistemic (/]

Some distinctions are debated. Ability modals are often taken to be pure circumstantial
modals, but about a particular person. So arguably, the difference between them is not the ordering
source but the argument structure. Alethic modals are arguably also simple circumstantial modals.
Bouletic and teleological modals both have to do with desires and goals, and they need not be

seen as separate flavors. For ease of data collection, I don’t attempt to identify bouletic modals,

Note that in the extension section 6.2.2, I present a semantics of modality which uses the same Kratzerian set of
worlds but does not (directly) quantify over them.
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and instead only look at teleological ones. When doing fieldwork on bouletic modals, one has to
create a context in which there is an explicitly stated goal anyways — in which case there is no real
difference between bouletic and teleological modals. There are a few cases of bouletics that are
not obviously teleological, e.g. "I have to have chocolate"— but these seem to be understood as
metaphorically circumstantial (as a bodily need).

When reviewing modal flavors, I will systematically look at pure circumstantial, teleologi-

cal, deontic and epistemic. I will mention others if appropriate.

3.1.3.2 Syntax of modals

In this section I lay out the syntactic assumptions necessary to make the case that the root modals
presented in this chapter undergo scaleless implicatures. These assumptions will then be argued
for in Chapter 5. I assume that non-epistemic modals, also known as “root” modals, occupy a fixed

position in the syntax, below viewpoint aspect and above the vP.

(111) TP

N

T NegP

/\
Neg AspP

/\
Asp  ModP

/N

Mod VP

I take all root modality to scope relatively low among the elements above the vP, namely below
aspect and negation. The assumption that root modality obligatorily scopes below negation, and
stays there, is crucial for diagnosing a scaleless implicature analysis. If necessity modals had the

option of merging above negation, their wide scope could simply be explained in that way.

3.1.4 On the data collection

This chapter contains data from many languages, and my methods for data collection were varied.
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3.1.4.1 French, Spanish, English

I collected data from my own native/heritage languages, which are French (standard French), En-
glish (standard American) and Spanish (standard Chilean). Data from these languages was initially
collected through introspective judgments, then checked with at least one other speaker. In cases
of subtle data, or variation, other native speakers were consulted. When appropriate, especially in
cases where an expression was ambiguous, I used corpora (google, or specifically designed corpora

of spoken speech); I note the source of these cases when they come up.

3.1.4.2 Ecuadorian Siona

Ecuadorian Siona is an autochthonous language spoken in 6 communities in the Sucumbi{os province,
in the Eastern jungle region of Ecuador. It is in the Western Tucanoan branch of the Tucanoan fam-
ily. Itis in close contact with its dialectal variant Sekoya, and is further related to Columbian Siona.
It is highly endangered, spoken by around 300 speakers (sources vary; I report the most recent cal-
culations by Martine Bruil, p.c.). There are varying degrees of vitality across villages: only in
Sototsiaya (about 100 people) is the language transmitted to children, who are largely monolin-
gual before going to school. The main descriptive and theoretical linguistic work on Ecuadorian
Siona can be found in a dissertation by Martine Bruil (2014).

The large majority of the data on Siona is a result of direct elicitation with Siona speakers,
often in collaboration with Justin Case. Spanish is the communication language; most younger
speakers we work with learned Spanish in school and use Spanish on a daily basis. The sessions
have been conducted during two fieldtrips during the summers of 2018 and 2019, with a large
number of speakers of various ages from the community of Sototsiaya, and on video chat and

writing from summer 2020 to summer 2021, mostly with two speakers.
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3.1.4.3 Slovenian, contemporary and historical

The data on contemporary Slovenian was elicited with primarily one speaker from Ljubljana (31
years old), then checked with 3 other speakers. Relevant data was run through an online question-
naire answered by 27 people.

Data on historical stages of Slovenian was found in historical primary sources (cited on the
examples), and in examples cited in Marusi¢ and Zaucer (2016); details are given at the relevant

points.

3.1.44 Swedish, Ewe, Russian

Data from Swedish, Ewe and Russian was collected by direct communication and by email.

The data from Swedish (standard) primarily comes from one speaker, with subtle data
checked with a second. The Ewe data is from the Tongugbe dialect, and was collected from one
speaker linguist. The Russian data (Moscow dialect, or equivalent to it in the relevant respects)

was elicited from four speaker linguists.

3.2 SLIs with root modals

3.2.1 The type of data to expect in this section

3.2.1.1 Overview

In this chapter, 1 will give examples of items that trigger SLIs, which will come in two types:
“obligatory” and “optional”. Among those two types, there will be those analyzed as possibility
modals and those analyzed as necessity modals.

These four types of modals will follow the characteristic patterns described and predicted
in Chapter 2. In particular, an obligatory SLI trigger shows a strengthened reading when unembed-
ded, unstrengthened reading under a local non-upward-entailing operator, and ambiguous between
strengthened and unstrengthened under non-local non-upward-entailing operators. I call “local”

an operator is not separated by a TP boundary (the position at which EXH applies) from the SLI

59



trigger. There are not many operators that can be local: clausemate negation and non-UE low
adverbials (such as ‘never’ and ‘rarely’). I assume that subjects can always QR above the TP
boundary, and are therefore not necessarily local.

Examples of non-local non-UE operators are of many different types are conditional an-
tecedents, questions, extra-clausal negation, and the restrictor of universal quantifiers and wide
scope quantifiers (e.g. of the type no NP, few NP, exactly n NP). I also offer minimal pairs of SLI
triggers embedded in UE contexts which do not license lack of obligatory SLIs, where available.

An optional SLI pattern is identical to an obligatory one except in unembedded/UE con-
texts, where the strengthening behavior is optional (in contrast with obligatory SLIs where it is
obligatory).

To this characteristic SLI pattern I add a new environment that will be discussed and an-
alyzed in Chapter 4: the perfective aspect. Whenever the modal can be marked with a dedicated
perfective form, no SLI is observed. This SLI blocking by perfective is a useful data point that
provides additional independent support for the unification of all these phenomena.

The full pattern for each type of SLI trigger is summarized in Table 6.1.

unembedded under local under non-local erfective
SLI trigger non-UE operator non-UE operator P
s obligatory [ O Oor ¢ O
Possibility optional OorOA-0O ¢ Oor O O
Negated obligatory [J— = U= or - -
necessity  optional O-or-O A0 —0O 0= or -0 =

Table 3.3: Distribution of each type of SLI trigger in characteristic environments,
in default contexts

I will present examples from various languages of these items, namely:

(112) a. (1) Possibility obligatory: Siona ba’iji, Slovenian moci, French avoir (a)
(i) Possibility optional: Swedish fd, obsolete Slovenian moci
b. (i) Necessity obligatory: French falloir, Spanish deber, English must, Ewe ele
be
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(1)  Necessity optional: French devoir, Spanish tener que and haber que, Russian

nuzno and nado

3.2.1.2 QUD sensitivity of obligatory SLIs

Obligatory SLIs are generally obligatory in unembedded environments, and in default contexts.
However, in virtually all the examples of “obligatory” SLIs, there is an elusively available weak
reading. I will show that this weak reading is due to the QUD sensitivity of SLIs, which is in line
with the more general observation made in Chapter 2 that implicatures are QUD sensitive.

I will show that a weak reading of an obligatory SLI trigger is only licensed in con-
texts which makes available an explicit QUD of the type {{, 0} for possibility SLI triggers,
or {—0J, 0} for negated universal SLI triggers. Therefore, the obligatoriness of obligatory SLIs
is observed in what I call ‘QUD-neutral’ contexts that make explicit a QUD, i.e. different from
the ones mentioned above, or in “out-of-the-blue" contexts (in utterances that initiate a commu-
nication between conversation partners; see Bochnak and Matthewson (2020) for a discussion of
out-of-the-blue contexts and how they should be used in fieldwork). Out-of-the-blue contexts are
designed to be free of explicit QUDs, and therefore weak readings will not be licensed. However,
it must also be noted that even in an appropriate context, there is a sense the the weak reading of
an obligatory SLI trigger is marked, and alternative expressions are generally preferred.

I show this below, using an explicit question that licenses the weak readings for Siona
ba’iji, an possibility obligatory SLI trigger, and negated French falloir, a necessity obligatory SLI
trigger.

I first show that in QUD-neutral contexts, weak readings of ba’iji and negated falloir are

not available.

(113) Context: We want to get to the other side of the river. I see a way.

#Tsiaya je’e-ie  ba-’i-ji. De’o-ji.
river  cross-INF be-IPF-NONASRT good-3s

a. int. We can cross the river. This is good.
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b.  We must cross the river. This is good.

(114) a. Ilne faut pas porter de masque dehors. #Mais on peut si I’on veut.
it neg must neg wear of mask outside but we can if we want

‘We must not wear a mask outside’.

int. “We don’t have to wear a mask outside. But we can if we want.’?

However, when a question of the type {{, =0} is explicitly asked, ba’iji can be interpreted as a
possibility. Similarly, when a question of the type {—LJ, L1} is explicitly asked, the narrow scope

reading of falloir is licensed.

(115) Context: A and B want to get to the other side of the river.

A: Tsiayaje’e-ne  ba-’i-qué?
river cross-INF be-IPF-NONASRT
‘Can we cross the river?’

B: (Tsiayaje’e-fie) ba-’i-ji.
river  cross-INF be-IPF-NONASRT

(Yes), we can cross the river.?

(116) a.  Faut-il porter un masque dehors?
must.it wear a mask outside

‘Must we wear a mask outside?’

b. —Non,il ne faut pas porter de masque dehors, mais tu peux situ préferes.
no itneg must neg wear of mask outside but you can if you prefer.

‘No, we don’t have to wear a mask outside, but you can if you prefer’.

It must be noted that while the weak reading is available in such contexts, it is still relatively
marked.
A question arises about the difference between obligatory and optional universal SLI trig-

gers, which differ exclusively in their behavior in out-of-the-blue contexts. The weak reading of

’I use the abbreviation ‘int.” to mean ‘intended meaning’ (when that meaning is not made available by the utter-
ance).

3Note: The most natural response here would involve ellipsis. However, ‘yes’ and ‘no’ answers to polar questions
in Siona always use the positive or negative versions of the verbs. Therefore, there is a potential confound, in which a
bare ba’iji would only import the meaning of ‘yes’, and not the entire modal meaning. A complete sentence removes
that confound.
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optional universal SLI triggers corresponds to =[], i.e. a wide scope negation sentence. Wide
scope negation sentences have been argued to be pragmatically marked and associated with higher
processing costs in comprehension (Wason, 1961; Clark and Chase, 1972; Xiang et al., 2020; Tian
et al., 2010 a.m.o), in particular when uttered out of the blue. Several proposals argue that this ef-
fect is due to a contextual requirement, which can remove markedness and some of the processing
cost. For example, a negative sentence has been argued to carry a requirement that its affirmative
counterpart is expected (Wason, 1961; Horn, 1989; Givén, 2014). Another type of proposal claims
that a sentence of the form —p presupposes a QUD of the type {p, ~p} (Nordmeyer and Frank,
2015; Xiang et al., 2020). Going back to negated modal utterances, this means that any utterance
of the type —[Jp will be answering a QUD of the type {{Ip, =Cp}. How then do we differentiate
between the weak readings of an obligatory and optional universal SLI trigger?

Following the QUD-based proposal for the pragmatic requirements of negation, I will argue
that the difference between them lies in whether this expectation can be accommodated or not, in
contexts in which a QUD is not made explicit: for an optional SLI trigger, a QUD of the type
{Op, -Op} is naturally accommodated, while for an obligatory SLI trigger, it is not. This can be
explained by the fact that negated sentences in general, while pragmatically marked, can trigger
the accommodation of the QUD, which nevertheless allows them to be felicitous in an out-of-the-
blue context. Optional SLI triggers, in which no pruning of a scalar alternative has occurred, will
be of that type. In contrast, obligatory SLI triggers require an explicit QUD in the first place to
prune the subdomain alternatives. An out-of-the-blue context provides no explicit QUD, therefore
no pruning will occur, making the weak reading unavailable altogether.

I show this in the contrast between obligatory SLI triggers deber and falloir, and optional

SLI triggers tener que and devoir.

117) Context: the speaker just unexpectedly learns that they can take the day off if they want.
They go and tell their partner.
Intended utterance for the next 4 examples: ‘I don’t have to work today. But they let me

go to the office if I want to keep working.’
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Obligatory SLI triggers:

(i) #No debo trabajar hoydia. Pero me dejanir a la oficina si quiero
neg must work today but Is.datlet go to the office if want.ls
seguir trabajando.
keep working

(i) #Ilne faut pas que je travaille aujourd’hui. Mais ils me laissent aller

it neg must neg that 1s work  today but they 1s.dat let go
au  bureau sije veux continuer a travailler.
to.the office if 1s want keep to work

Optional SLI triggers:

(1) No tengo que trabajar hoydia. Pero me dejanir a la oficina si quiero
neg must that work today but Is.datlet go to the office if want.1s
seguir trabajando.
keep working

(ii)) Je ne dois pas travailler aujourd’hui. Mais ils me laissent aller au

Is neg must neg work  today but they ls.dat let go to
bureau si  je veux continuer a travailler.
the  office if want.1s keep to work

In these contexts, there is no initial QUD, but one that can easily be accommodated using the

continuations. However, this accommodation process is only possible with optional SLI triggers.

We also have to show that obligatory SLI triggers are available in out-of-the-blue contexts

at all (with their strong reading). Furthermore, optional SLI triggers are as well, and the strong

reading is available.

(118)

(119)

Context: The speaker feels sick and determines they shouldn’t work. They go and tell

their partner.

No debo trabajar hoydia. Me  siento mal.
neg must work today Is.dat feel bad

‘I shouldn’t work today. I feel sick.’

(?7)No tengo que trabajar hoydia. Me siento mal.
neg must that work today I feel sick.

‘I don’t have to work today. I feel sick.’

Same context.
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a. Ilne faut pas que je travaille aujourd’hui. Je me  sens mal.
it neg must neg that 1s work  today Is dat.1s feel bad

‘I shouldn’t work today, I feel sick.’

b. (?7)Jene dois pas travailler aujourd’hui. Je me  sens mal.
Is neg must neg work  today I dat.1s feel bad

‘I shouldn’t work today, I feel sick.’

Note: optional SLI triggers appear marked in their strong reading in these out-of-the-blue
contexts. This is expected, if they are a result of pruning the scalar alternative. However, this
out-of-the-blue strong reading for optional SLI triggers does not seem as unavailable as the weak
reading for obligatory SLI triggers. Additional evidence, for example from experimental work, is
needed to confirm whether there is a difference, and also how it compares with the markedness
of the cancellation of a typical scalar implicature in an out-of-the-blue context. However, if this
difference is indeed present, I propose that it is due to the difficulty of accommodating a QUD
from a weak reading (i.e. where all alternatives have been pruned), compared to a maximally
strong reading (i.e. where only the scalar, but not the subdomain alternatives have been pruned).

When I present the data for various SLI triggers, I will control for QUD-neutral contexts
when showing the obligatory or optional behavior, without systematically showing weak readings

of obligatory SLI triggers in contexts with QUDs licensing them.

3.2.1.3 The ‘evaluation’ test to diagnose root modal force

In this section, I will present a type of test for diagnosing the force of a modal item, and/or its scope
with respect to negation, which I use to elicit the apparent force or scope interpretation of modals
throughout this chapter. It is also a test that should be useful more generally for fieldworkers
working on modal force.

This test consists in specifying the subject’s attitude towards a deontic, teleological or pure
circumstantial modal utterance. In particular, a negative evaluation (e.g. ‘sad’) will generally be
infelicitous of a possibility utterance, but felicitous of a necessity utterance. The opposite pattern

is also observed: a positive evaluation (e.g. ‘happy’) will generally be felicitous of a possibility

65



utterance, but infelicitous of a necessity utterance. This fact comes from the assumption that
humans like to have the choice — expressed by root possibility, and dislike being constrained or
forced into a situation — expressed by root necessity.

I show this below for deontic and teleological modals (unambiguously possibility and ne-

cessity).

(120) a. Rachel is allowed to go out, she is happy.

b. #Rachel is allowed to go out, she is sad.

(121) a. Rachel can take a train to go to Milan, she is happy.

b. #Rachel can take a train to go to Milan, she is sad.

(122) a. Rachel is required to go out, she is sad.

b. #Rachel is required to go out, she is happy.

(123) a. Rachel has to take a train to go to Milan, she is happy.

b. #Rachel HAS TO take a train to go to Milan, she is sad.

Note that the example in (123b) is less clear with neutral information. In particular, if the focus
of the sentence is on ‘train’ or ‘milan’, the sentence is fine; instead, if the focus is on ‘has to’, the
sentence is bad. This suggests that this test works if the modal is not backgrounded information,
which makes sense if this test relies on the evaluation of the modal itself.

In the presence of (wide scope) negation, the evaluation of the modal utterance is flipped.

(124) a. Rachel is not allowed to go out, she is sad.

b. #Rachel is not allowed to go out, she is happy.

(125) a. Rachel is not required to go out, she is happy.

b. #Rachel is not required to go out, she is sad.
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The felicity conditions of the wide scope of a necessity modal with respect to negation are
simply those of a necessity modal with a negated prejacent (or, equivalently, to those of a negated

possibility modal). I show this below.

(126) a. Rachel is required to not go out, she is sad.

b. #Rachel is required to not go out, she is happy.

Note that root possibility and necessity modals can also be compatible with a neutral preja-
cent and evaluation of the modal utterance. What makes the test work is the general incompatibil-
ity of possibility modals with negative evaluation of them, and of necessity modals with a positive
evaluation of them. This is a test I will often use when

This observed pattern is tightly related to another property often distinguishing possibility
and necessity utterances: the desirability of the prejacent of the utterance. In particular, a root
possibility reading is generally licensed in contexts in which the prejacent is desirable, and not
licensed by a context which makes the prejacent undesirable. A root necessity modal shows the
opposite pattern: it is generally licensed in contexts which make the prejacent undesirable, and not
in contexts which make it desirable. Dieuleveut et al. (in prep) show that corpus work supports a
correlation between the prejacent’s (un)desirability and the force of the modal.

We can see contrasts in the following minimal pairs between desirable and undesirable

prejacents (under standard desirability conditions), for permission and obligation modals.
127) a. Rachel is allowed to have a cookie.

b. ?77Rachel is allowed to pay the fine.
(128) a.  Rachel is required to pay the fine.

b. ?7Rachel is required to have a cookie.

Note that mixing the two tests can muddy the waters, in particular because if information
structure is not explicit, the evaluation can easily shift to the prejacent, especially in necessity

sentences with a desirable prejacent (where the happiness comes from the possibility of actualizing
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the prejacent, compatible with both possibility and necessity modals). Again, making information

structure explicit does affect felicity as expected.

(129) a. Rachel is required to HAVE A COOKIE, she is happy.

b. 7Rachel is REQUIRED to have a cookie, she is happy.

The examples given in this section are constructed in a way that is useful to diagnosing
obligatory SLI triggers. In other words, these examples can be uttered in out-of-the-blue contexts,
which do not make available a QUD that would license the weak reading of the obligatory SLI
trigger. This explains the choice of placing the evaluation affer the modal sentence: if placed
before, it could favor the introduction of a QUD that would affect the available readings of the
obligatory SLI trigger. I show with French falloir that the placement indeed can make a difference.

In the following, I will test the effect of the order of the evaluation relative to the modal
claim on the available readings of negated falloir. 1 show that when placed before, it licenses the
narrow scope of falloir, presumably helping the accommodation of the QUD {{J,—[J}. However,
when placed after the modal claim, it is infelicitous, showing that the QUD cannot be accommo-

dated after EXH has been applied.

(130) a. Je suis contente, il ne faut pas porter de masque ici.
I am happy it neg must neg wear of mask here
‘I am happy, we don’t have to wear a mask here.’

b. Ilne faut pasporterde masque ici,#je suis contente.
I am happy it neg mustneg wear of mask  here
(i) int. “‘We don’t have to wear a mask here, [ am happy.’

(ii))  “We must not wear a mask here, #I am happy.

3.2.2 Analysis of SLI triggers: a recap

In this section, I recap the analyses of each type of SLI trigger, applied to modals.
Modals are quantifiers, and therefore can be SLI triggers if they have subdomain alterna-

tives. They are obligatory SLI triggers if they don’t have a scalar alternative, and optional SLI
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triggers if they do. I show sample derivations below for possibility and necessity modals, for
triggering both obligatory and optional SLIs.

I have already shown these derivations in Chapter 2 for quantifiers in general; the deriva-
tions below serve as a reminder to the reader, and are explicitly applied to the modals from this

chapter.

3.2.2.1 Possibility SLI triggers

I will be presenting 5 possibility SLI triggers in this chapter.

3.2.2.1.1 Obligatory possibility SLI triggers The three obligatory SLI triggers among possi-
bility modals are Siona ba’iji, contemporary Slovenian moci and French avoir (a). 1 will assume
the following derivation for all three. As per section 3.1.3, they are existential quantifiers over their
modal base, a set of circumstantially accessible possible worlds, ordered by a contextually sup-
plied, and sometimes lexically restricted ordering source (specific restrictions on ordering sources
will be mentioned in the description of each modal). I notate this set as Acc(wy).

For POSS € {ba’iji, moci, avoir (a)}, we have the following.

(131)  [Poss p]*° = Jw € Acc(wy).p(w)

[POSS p|™° = O acc(we)p  (simplified notation)

I also assume that POSS has subdomain alternatives, and no scalar alternative. I notate

POSS Acc(wy)P @ possibility modal claim whose meaning is an existential quantifier over Acc(wy).

(132)  Alt(POSS ace(wo) P) = {POSSp p|D C Acc(wp)}

In other words, POSS has as alternatives existential modal claims over subsets of its modal base.
I now show how SLIs are derived by applying Fox’s (2007) EXH, defined in Chapter 2, to

a POSS utterance. To illustrate, I assume a toy modal base containing two worlds w; and ws. The
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same derivation applies to any infinite domain of quantification (which modals always have), as
shown in Chapter 2.
We thus have the following. For simplicity of presentation, I treat linguistic expressions

and their logical forms as equivalent.

(133) a5 = OpwwP
b, Alt(S) = {Owi P Qpu}Ps Ofun}P}

Now we will see that a recursive application of EXH to a proposition of the form POSS(p)
yields a SLI, i.e. a strengthening of an existential quantification to the equivalent of a universal
one.

{Ofw1p} and {Ow,yp} are the maximal sets of alternatives of Alt(.S) that can be negated
without yielding a contradiction to S. Their intersection is empty. Therefore, no alternative of S
is innocently excludable. This means that an initial application of EXH yields no effect on truth

conditions, as shown in (134b).

(134)  a. Alt;p(Alt(S)(S)) = {OwnP} N {Ofwyp} = @
b. 8" =EXH [Alt(S)]|[S] = Ofwr,we}P

At a second EXH application, the SLI is generated. The set of alternatives of the once
exhaustified sentence, again generated by the subsets of the modal base, looks like the following
in (135).

(135 Alt(S") = { BXH [AI()][Ofu, w,3P] - EXH [AIE(S)][Ofwyyp] - EXH [AIE(S)][Ofu,1p] }

= { Otwi,wa}P s Qw3 A 700wt 5 Q)P A Oy }

This set of alternatives contains innocently excludable members, namely Q10 A = {10
and Q(uw,}p A ~Q 1w, 1p- These alternatives amount to saying that the prejacent can be true only in

that subset of the modal base, but not in the complement subset.
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Applying the exhaustifier to S’ thus results in asserting .S’ and the negation of these two
alternatives. In other words, it amounts to saying the the prejacent is true in at least a world of the

modal base, but is not true in only any subset of it. Therefore, it must be true in all.

(136)  S” =ExH [Alt(S")][Y]
= Q{wl,wz}p A _‘(<>{w1}p A _'<>{w2}p) A _'(<>{w2}p A _'O{wl}p)

= O{wl,wg}p A (O{wl}p <~ O{wz}p) = D{w1,w2}p

The necessity interpretation of POSS is thus derived.

This SLI is obligatory in unembedded and QUD-neutral contexts. Under clausemate nega-
tion, it does not arise. In other non-UE contexts, it is optionally derived. When the context makes
explicit the QUD {{Op, ~Op}, the subdomain alternatives are pruned, so that the effect of EXH is
trivial, and no SLI is derived. If the modal can be perfective-marked, no SLI is triggered, and the
interpretation will be possibility. This distribution is a result of the assumptions of where and when

EXH can apply, and when alternatives can be pruned — I discuss how in Chapter 2.

3.2.2.1.2 Optional possibility SLI triggers We have two optional possibility SLI triggers,
Swedish fa and obsolete Slovenian moci. They are characterized by the fact that they both have a
scalar alternative, i.e. a necessity modal (a universal quantifier over the same modal base), in addi-
tion to their subdomain alternatives. Their set of alternatives is the only way they differ from their
obligatory counterparts from the previous section. I show this below. Let PoSS’ € {fd, {moci};

notations carry over from the previous section.

(137)  a.  [POSS’ p|"™ = O Ace(wo)P
b Alt(POSS’ acc(uo)P) = {OppID C Acc(wo)} U {0 acewo)Ps Dace(wo)P}

Applying EXH to a POSS’ sentence will yield a scalar implicature. This is because the set of IE

alternatives at the first round includes the scalar alternative.

(138) EXH [Alt(POSS’Acc(wo)p)} [POSS’ACC(wQ)p] = <>Acc(wo)p A _‘DAcc(wo)p
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The scalar alternative can be pruned, in which case the set of alternatives is the same as
for obligatory SLI triggers, therefore a SLI is derived after double EXH application (I simplify the
notation below to only include the alternatives relevaant to the first EXH application, with the scalar

alternative pruned).

(139) EXH EXH [Alt(POSS’ Acc(wo)P) \{Hace(wo)p H[POSS” Acc(wo)P) = Dace(wo)P

This pruning is licensed by the QUD {(J, =[J}.This QUD can be accommodated with no
previous context. As a result, in QUD-neutral contexts, both the scalar and the scaleless implica-
tures are licensed. Just like for obligatory SLI triggers, no implicature is licensed under clausemate
negation. In other non-UE contexts, scalar and scaleless implicatures, as well as the lack of impli-
cature, are licensed. And again, if the modal can be perfective-marked, no SLI is triggered, and

the interpretation is possibility.

3.2.2.2 Necessity SLI triggers

I will present 9 necessity SLI triggers. When they are negated, their meanings are equivalent to
possibility modals over negation, and therefore, the same results as for possibility SLI triggers can
be obtained, as shown in Chapter 2. However, in this section, I show the derivations directly for

clarity. Notations follow from the previous section.

3.2.2.2.1 Obligatory necessity SLI triggers The obligatory necessity SLI triggers from this
chapter are French falloir, Spanish deber, English must (in some dialects) and Ewe ele be.

As per section 3.1.3, they are universal quantifiers over their modal base, a set of circum-
stantially accessible possible worlds, ordered by a contextually supplied and sometimes lexically
restricted, ordering source.

For NEC € {falloir, deber, must”, ele be}, we have the following.

(140)  [NEC p]™° = Vw € Acc(wy).p(w)

INEC p]** = Oacewe)p  (simplified notation)
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The set of alternatives of SLI triggers contains subdomain alternatives but no scalar alternative.
(141)  Alt(NECacc(wy) P) = {NECp p|D C Acc(wo)}

When unembedded, a NEC sentence is a universal claim, and is therefore maximally strong,
and no implicature can be derived from the alternatives of NEC.

Root modals originate below sentential negation. Therefore, a sentential negation outscopes
NEC at the LF. A negated universal quantifier is no longer maximally strong, and will trigger a SLI
when the quantifier projects subdomain alternatives. I show the derivation below with a simplified

modal base with two worlds. Again, it is generalizable to an infinite modal base.

(142) a. S = ﬁD{wl’wQ}p

b. Alt(S) = {ﬁD{wNm}p, ﬁD{wl}p, ﬁD{wQ}p}

At the first application of EXH, there are no IE alternatives, and therefore no truth-conditional

effect.
(143) Alt(S) = {ﬁD{wth}p, —\D{wl}p, ﬁD{wQ}p}; Alt1E<S) =9
(144) 8" =BxH [Alt(9)][S] = "Ofuwy wa}p

At the second EXH application, exhaustified subdomain alternatives are IE, which yields

strenghtening to a necessity wide scope interpretation.

(145)  Alt(S") = { EXH[AI(S)] [0 wy wsyp) s EXH[AI(S)] [0y yp] s EXH[ALR(S)][-0unyp] }

= { "Ow; wa)P s U yp A Uguoyp s gy p A Uguyp }

(146)  S” = ExH[Alt(S")][S]
= Ogwrwn)P A (500,30 A Ogusyp) A 220,30 A Oguyyp)

= ﬁD{uu,wz}p A (D{wz}p A D{wl}p) = D{w1,w2}_‘p
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In unembedded and QUD-neutral contexts, this SLI is obligatory. This negated necessity expres-
sion cannot be embedded under clausemate negation, or any non-UE operator that does not allow
for a TP boundary in between it and the expression, therefore, embedded SLIs are always possible.
This means that under non-UE operators, the interpretation will be ambiguous between a wide and
narrow scope interpretation. When the context makes explicit the QUD {—[Ip, Op}, the subdo-
main alternatives are pruned, so that the effect of EXH is trivial, and no SLI is derived. If the modal
can be perfective-marked, no SLI is triggered, and the interpretation will be one of narrow scope

necessity.

3.2.2.2.2 Optional necessity SLI triggers The optional necessity SLI triggers in this chap-
ter are French devoir, Spanish tener que and haber que, Russian nuzno and nado. They are
characterized by the fact that they have a scalar alternative, i.e. a possibility modal (an exis-
tential quantifier over the same modal base), in addition to their subdomain alternatives. Let

NEC’ € {devoir, tener que, haber que, nuzno,nado}.

(147)  a.  [not NEC’ p]*° = =0 cc(we)P

b. Alt(not NEC,Acc(wo)p) = {ﬁDDp|D C Acc(wo)} U {—\DAcc(wo)p, _'<>Acc(w0)p}

Applying EXH to a negated NEC’ sentence will yield a scalar implicature. This is because the set

of IE alternatives at the first round includes the scalar alternative.

(148) EXH [Alt(not NEC’ACC(wO)p)] [not NEC’Acc(wO)P] = _‘DAcc(wo)p N <>Acc(w0)p

The scalar alternative can be pruned, in which case the set of alternatives is the same as
for obligatory SLI triggers, therefore a SLI is derived after double EXH application (I simplify the
notation below to only include the alternatives relevant to the first EXH, with the scalar alternative

pruned).

(149) EXH EXH [Alt(NEC’Acc(wo)p)\{OAcc(wo)p}] [NEC’Acc(wo)p] = |:|Acc(wo)_‘p
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This pruning is licensed in contexts which make explicit no QUD, but where the relevant
QUD {J—, ¢} can be accommodated. Therefore in QUD-neutral contexts, both the scalar and the
scaleless implicatures are licensed. In non-UE contexts (always separated by a TP boundary, since
the sentential negation slot is occupied), embedded scalar and scaleless implicatures, as well as the
lack of implicature, are licensed. If the modal can be perfective-marked, no SLI is triggered, and

the interpretation is negated necessity.

3.2.3 Obligatorily scaleless existentials

In this section, I give examples of three modals which can receive analyzes as obligatory possibility
SLI triggers: Siona ba’iji, (contemporary) Slovenian moci, and French avoir (a). I show that they
follow the pattern expected for obligatory existential SLI triggers: obligatory SLI in unembedded
and QUD neutral contexts, no SLI under sentential negation and when perfective-marked, and

optional in non-UE contexts.

3.2.3.1 Siona ba’iji

In Ecuadorian Siona, we find a root modal, baiji, that can be analyzed as an existential obligatory

SLI trigger.

3.2.3.1.1 The SLI pattern

Unembedded The modal ba’iji has necessity readings in unembedded contexts; it is de-
scribed in Bruil (2014) as a deontic necessity modal, based on evidence from spontaneous speech

and recorded stories. Bruil cites the following example from a corpus.*

“In all Siona examples, I use the used orthography, which follows IPA symbols except for the following cases: y
=[&l,j=1[h],’ =[?,eé€=[],a=[n], V= V1. Glossing abbreviations are standard. Non-standard glosses include
NONASRT for ‘non-assertive’; SS is for the ‘same subject’ marker in the switch reference system. For most glosses, I
ignore some information, in particular assertive clause-typing and present tense.
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(150) Ja-€-bi tsoa-ye ba-’i-ji.
DEM.DST-CLS:ANIM.M-SBJ wash-CLS:GEN be-IPF-3S.M.PRS.ASRT
He has to wash something. (Bruil, 2014 p.217)3

The modal ba’iji is formed from the impersonal existential copular construction, i.e. the
equivalent of ‘there is’, followed by a clause marked by what Bruil glosses here as CLS:GEN, to
refer to ‘general classifier’; she also glosses it as ‘infinitive’ in other places. It is a non-finite verbal
marking that applies to an entire VP, including the subject (which is often implicit because of the
availability of pro-drop). I will refer to it as infinitive in the rest of this section. The copula in
Siona is pronounced ‘ba’ — the form ‘ba’iji’ is formed from the imperfective form of the copula,
marked with the 3rd singular ‘assertive’ clause marking (‘assertive’ is Bruil (2014)’s terminology,
which marks utterances). The modal meaning is also found in other clause types, marked by ‘non-
assertive’ morphology, which we will see used in questions (it is also used for reportative and

conjectural utterances).

(151) (Ye’&/Me’¢) sai-ye ba-’i-ji.
(1/25.NOM) go-INF be-1PF-3S
‘I/You must go.” (literally, ‘there is (for me/you) to go’)

This expression contrasts with the possibility expression expressed with de’oji, formed from the

expression ‘it is good’, followed by an infinitival clause.

(152) (Ye’e/M@é’€) sai-ye de’o-ji.
(1/2S.NOM) go-INF good-3S
‘I/You can go.” (literally, ‘it is good (for me/you) to go’)

The uncontextualized data above correspond to speakers’ translations of ba’iji and de’oji
in simple, unembedded environments, from Siona to Spanish and vice versa.

I first show that ba’iji is compatible with a necessity interpretation.

3See glossing conventions for this example in Bruil (2014).
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(153) Context: San Pablo is on the other side of the river. A asks a stranger, B, how to get

there.

A: Me t’afie de’o-qué-ni San Pablo?
how find.INF good-CLS:AN.M-Q San Pablo
‘How does one get to San Pablo?’

B: Tsiaya-ja’a je’e-fie-je  ba-’i-ji.
river-PATH cross-INF-? be-IPF-ASRT
‘One has to cross the river.” ().

Unembedded ba’iji, when uttered out of the blue, is not compatible with a prejacent favor-

ing a possibility interpretation.

(154) Context: we’re going back to the village. I see a path, I wonder where it goes.

a. #lye ma’a-ja’a ti’afie ba-’i-ji colegio-na...  Jareiye ma’aja  cuine-je
there path-PATH get  be-ipf-3s school-GOAL... that this path-OBL also-ADD
ba-’i-ji ti’afie gaa€yohueiia.
be-ipf-3s get  soccer.field
#‘On this path you have to get to the school... And on this same path you have to

also get to the soccer field.’

b. Iye ma’a-ja ti’afie de’o-ji colegio-na...  Jare iye ma’a-ja cuine-je
this path-PAATH get  good-3s school-GOAL... there this path-OBL also-ADD
de’o-ji ti’afne gaa&yohueiia.
good-3s get  soccer.field
‘On this path you can get to the school... And on this same path you can also get to

the soccer field.’

(155) Context: I meet my friends after three days of stomach ache during which I can’t eat.

Finally now I can eat.

a. #Dehue ao aifie ba-’i-ji.
finally food eat.inf be-ipf-3s
# ‘Finally I have to eat.’

b. Dehueao aifie de’o-ji.
finally food eat.inf good-3s

‘Finally I can eat.’
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Two ba’iji statements whose prejacents are contradictory uttered one after the other are also
contradictory, as shown in (156). Crucially, the infelicity of this sequence of statements contrasts

with the felicity of a parallel construction with possibility modal de’oji, as shown in (156b).

(156) Context: you have the option to stay or go.

a. #Sai-ye ba-’i-ji, béa-ye ba-’i-ji.

go-INF be-1PF-3S, stay-INF be-IPF-3S.

# “You must go, you must stay.’” (inf. you can go, you can stay)
b. Sai-ye de’o-ji, béa-ye de’o-ji.

g0-INF good-3S stay-INF good-3S

“You can go, you can stay.’

Under negation A ba’iji utterance can be negated, by using a negated version of the
copula beoji. The only reading available is a prohibition reading (a wide scope necessity, or narrow

scope possibility).

(157) Sai-ye beo-ji.
20-INF NEG.be-3S
‘We mustn’t go.’ d-)

* “We don’t have to go.’ (*=0)
(158) #Tsoaye beo-ji, ai  sihuayé.

wash-inf neg.cop-3s very happy.1s
int. I don’t have to wash, I am very happy.

#I must not wash, [ am very happy.

If Siona is like most languages, its root modal scopes below negation. An additional argument
specific to this construction comes from the fact that the copular construction, from which ba’iji is

formed, more generally scopes below negation, as shown in (159).

(159) Context: We are in the middle of a soccer field.

Soquéné beo-ji.
tree NEG.be-3S
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a.  ‘There aren’t any trees.” (—3Jz.P(x))

b. #‘There is something that is not a tree.” (3z.—P(z))°

Thus, if ba’iji were a necessity modal, we would expect the ‘not have to’ reading (—=J) to
arise. However, this is not what we observe. Analyzing ba’iji as a SLI-triggering possibility modal

solves the problem. Evidence for clear possibility readings in other contexts supports that analysis.

In other non-upward-entailing contexts In non-upward-entailing contexts, such as an-
tecedents of conditionals, extra-clausal negation, and questions, ba’iji can be interpreted either as
a possibility modal, or a necessity modal.

We can see that in a conditional antecedent, in a context that pragmatically forces a possi-

bility reading for ba’iji (by making the prejacent desirable), the sentence is felicitous.

(160) Context: I am waiting to see if there is going to be a spot for me in the boat. My friend

asks me if I want to go.

a. —Mge¢€sai-ye yé-qué?
you go-INF want-NONASRT.2S.M
‘Do you want to go?’

b. —Yé-yé&. Sai-ye ba-’i-to, sa-si-1i.
want-1S go-INF be-IPF-COND go-FUT-OTH
‘Yes. If I can (#must) go, I will go.

®Note: this reading is unavailable in this context, but might be available in another.

(6))] Context: we are in the middle of the forest. I see something, I do not know what it is, but I know it is not a tree.

Soquéiié beo-ji.
tree NEG.be-3S

a. #‘There aren’t any trees.” (—3z.P(x))
b.  ‘Itisnotatree.” ?2(3z.—P(x))

However, it is unclear whether this LF is due to the wide scope of the existential quantifier. It could very plausibly be
analyzed as a silent (pro-dropped) referential third person pronoun scoping below negation.

Whether or not the wide scope LF is available does not matter for the problem raised by the clear availability of its
narrow scope, and what that entails for the modal construction.
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Minimally changing the context to force a necessity reading in the same string (by making the

prejacent undesirable), we can see that ba’iji can be interpreted with universal force.

(161)

a. —MEe’¢€ sai-ye yé-qué?
you go-INF want-NONASRT.2S.M
‘Do you want to go?’

b. —Coe-y&. Sai-ye ba-’i-to, sa-si-i.
neg.want-1S go-INF be-IPF-COND go-FUT-OTH
‘No. But if I must go, I will go.’

Below is another example of a possibility meaning in a conditional antecedent.

(162)

Context: real world context, there is a pandemic and borders are closed; I am commu-

nicating with my Siona friends online eliciting judgments, and I say:

Sai-ye ba-’i-to, sasi’i ecuardorna.
g0-INF be-IPF-COND go  ecuador-DAT

‘If we can travel, I would like to go to Ecuador.’

Under extra-clausal negation, namely negated say (in its non-quotative sense, equivalent to

‘claim’),” a downward-entailing context, a possibility reading is available, as shown in (163).

(163)

My friend tries to go in the boat without waiting to know whether there is a spot for him.

I try to stop him and say:

Sai-ye ba-’i-ji ca-ye ba-hué mé’é-re.
g0-INF be-1PF-3S say-INF NEG.be-PST.OTH 2S-OBJ

‘He didn’t say that you could (#had to) go.’

However, non-negated say (in its non-quotative sense), an upward-entailing context, does not li-

cense a possibility reading of ba’iji.

"The verb ‘say’ is the only verb embedding finite complements in Siona. Evidence from its non-quotative meaning
can be found from long-distance dependencies such as wh-extraction from say’s embedded clause. [This data is in a
notebook not physically with me at the moment.]
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(164) My friend is wondering whether he can go in the boat.

#Sai-ye ba-’i-ji  ca-bi mé’é-re.
gO-INF be-1PF-3S say-3S.PST 2S-OBJ

‘He said that you have to go.’

int. ‘He said that you could go.’

A necessity reading is also available for the string in (163), where ba’iji is under negated

‘say’, as shown in (165).

(165) A child doesn’t want to go in the boat. I try to tell him not to worry, that he can stay.

Sai-ye ba-’i-ji ca-ye ba-hué mé’é-re.
g0-INF be-1PF-3S say-INF NEG.be-PST.OTH 2S-OBJ

‘He didn’t say that you had to (#could) go.’

In polar and wh-questions, both possibility and necessity interpretations of ba’iji are avail-
able. In translation tasks between Siona and Spanish, possibility readings of ba’iji are freely

available in wh and polar questions.

(166) Context: We want to get to the other side of the river.

Siona to Spanish translation:

a. Tsiayaje’e-ne ba-’i-qué?
river cross-INF be-IPF-NONASRT

b. Hay manera de cruzarel rio?
is way  of cross the river?

Can we cross the river? 8

In the opposite translation direction, different consultants asked offered different transla-

tions, some with ba’iji, others with de’oji.

8In the Spanish translation of ba’iji in questions, in a circumstantial context, speakers often used the Spanish
expression ‘hay manera’, whose literal English translation is closest to ‘there is a way’, but is better translated as ‘it
is possible’. This translation is suggestive of the underlying compositional semantics of this expression, which I will
talk about in a bit more detail in section 3.2.8.2.
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(167) Context: We want to get to the other side of the river.

Translation prompt: ‘Hay manera de cruzar el rio?’

a. Tsiayaje’e-ie ba-’i-qué?
river cross-INF be-IPF-NONASRT

b. Tsiayaje’e-fie de’o-qué?
river  cross-INF good-NONASRT

We can also elicit necessity readings in questions. Below is an example, in which crossing the river

1s made undesirable.

(168) Context: We want to go see the shaman, but in order to do so we must cross the river by

boat. I don’t want to.

Tsiaya je’e-fie  ba-’i-qué? Sai-ye coe-yé.
river cross-INF be-IPF-NONASRT go-inf neg.want-1s

‘Do we have to cross the river? I don’t want to go.’

Below is an example of a possibility reading in a wh-question.

(169) Context: I just arrived in Sototsiaya and I am bored. I ask you:

Ifo que-re  yo’o-ye ba-’i-qué?
here what-OBJ do-INF be-NONASRT

‘What can one do here?’

In (170), I report findings from an elicitation method in which I ask if two sentences can
be used to mean the same thing, and compare ba’iji and de’oji sentences. In unembedded cases,
consultants report that the sentences cannot mean the same thing. While in polar and wh-questions,

the ba’iji and de’oji sentences can mean the same thing.’

(170) Prompt: ‘Can these two sentences mean the same thing?’ (# : ‘no’, =: ‘yes’)

This task on its own is not sufficient to determine possibility readings of ba’iji, especially that discourse contexts
were not given. I still report the task for its interest in showing the ability of some speakers to compare meanings in
this way, and give results consistent with the more standard contextualized elicitation.
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a. Sai-ye de’o-ji. # Sai-ye ba-’i-ji.
g0-INF good-3S  go-INF be-IPF-3S

‘One can go.” # ‘One must go.’

b. Sai-ye de’o-qué? = Sai-ye ba-’i-qué?
g0-INF good-NONASRT  go-INF be-IPF-NONASRT
‘Can I go?”
c. Jero-na sai-ye de’o-qué? = Jero-na sai-ye ba-’i-qué?

where-GOAAL go-INF good-NONASRT  where-GOAL go-INF be-IPF-NONASRT
‘Where can I go?’

In conclusion to this section, ba’iji is interpreted unambiguously as a necessity modal in
unembedded contexts, unambiguously as a possibility under clausemate negation, and is ambigu-
ous between possibility and necessity in other contexts. This pattern is exactly what is expected if

ba’iji is an existential triggering a scaleless implicature.

3.2.3.1.2 A complication: flavor A complication arises from flavor. Both possibility and ne-
cessity readings of ba’iji can have pure circumstantial and teleological readings, but possibility
ba’iji cannot be used in a deontic sense. I first give evidence for this distribution, and then provide

a tentative explanation for the extra deontic meanings with necessity ba’iji.

Pure circumstantial flavor Circumstantial necessity is generally found for bodily needs,

like sneezing, as in the following example.

(171) Co’co ba-’i-ji.
sneeze be-IPF-ASRT
I need to sneeze.

Example (167), repeated below, is a good example of circumstantial possibility.

(172) Tsiaya je’e-fie  ba-’i-qué?
river  cross-INF be-IPF-NONASRT
‘Is there a way of crossing the river?’
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Teleological flavor Examples with a teleological flavor, with an explicit goal in mind,
can be easily constructed, both with necessity and possibility readings. Below is an example with

a possibility reading.

(173) Context: We are walking, and we see two paths. I wonder where they lead.

Sototsiaya saiye yé-ni iye m’aja saiye ba-’i-qué? cuine iye
Sototsiaya go ~ want-COND this path-PATH go  be-IPF-NONASRT and this
ma’a-ja’a saiye ba-’i-qué?

path g0  be-IPF-NONASRT

‘If I want to go to Sototsiaya, can I take this path? and (can I take) this path?’

Deontic flavor Deontic readings are attested with the necessity version of ba’iji, as well

as the negated possibility.

(174) Context: A child refuses to talk to her father. Her mother obligates her to.

Mé’€ ja’quére  co’ca caye ba’iji.
2s  father-OBJ word speak cop-ipf-3s

“You have to talk to your father.’

(175) Context: A child talks badly to his father. His mother scolds him.

MEg’¢€ ja’qué-re ja-je caye beo-ji.
2s  father-OBJ DEM-like speak NEG.COP-IPF-3S

“You cannot talk to your father like that.’

However, unnegated possibility ba’iji cannot receive a deontic reading, in contrast with

de’oji, that can.

(176) Context: In school, a child asks the professor to go to the bathroom.

a. #Bai-qué sai-ye coneturihué-na?
be-nonasrt go-inf bathroom-GOAL

int. Can I go to the bathroom?
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b. Deo-qué sai-ye coneturihué-na?
good-nonasrt go-inf bathroom-GoA 1

Can I go to the bathroom?

These examples pose a challenge for the scaleless implicature analysis: if ba’iji is an un-
derlying possibility modal that can strengthen to necessity, we would expect it to have the same
flavors in its possibility and necessity readings. However, I suggest we can analyze ba’iji as a
modal that cannot be interpreted deontically at all, but whose deontic meanings can be understood
as addressing deontically-relevant goals, for instance the goal of avoiding punishment. However,
this appears to be possible only with universal force (including the negated, wide scope universal

reading beoji), but not existential force, as seen in the following English examples.

(177) a. If you want to avoid getting punished, you must wear a mask indoors.
~ You are required to wear a mask indoors.
b. If you want to avoid getting punished, you can’t enter without a mask.
~ You are prohibited from entering without a mask.
c. #If you want to avoid getting punished, you can go outdoors without a mask.

% You are permitted to go outdoors without a mask.

Examples (a) and (b) can clearly express deontic obligation or prohibition, while example (c)
cannot express deontic permission. This appears to come from the fact that the prejacent of the
teleological modal must be relevant in some way towards achieving the goal. These types of ex-
amples are noted in Von Fintel and Iatridou (2005); Condoravdi and Lauer (2016), as conditionals
with ‘weak consequents’, which are ‘unremarkably true’ (but semantically deviant). If the goal
is to avoid punishment, doing something permitted is not enough to achieve this goal. Therefore,
if the deontic reading of necessity ba’iji is a result of an implicit goal to avoid punishment, then
we predict that it is not available for its possibility reading, as is observed in the data. Note that
deontic readings are therefore predicted with any teleological modal that expresses a necessity or

negated possibility.
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3.2.3.2 Contemporary Slovenian moci

In this section, I discuss modal moci found in many dialects of Slovenian (including standard and
Ljubljana dialect). Contemporary moci is an obligatory SLI trigger, which shows some evidence
of becoming grammaticalized into a full necessity modal.

I argue that contemporary moci evolved from an earlier stage of the modal, that I refer to as
obsolete moci, which I argue was an optional possibility SLI trigger in section 3.2.4.2 until around
mid-20th century.

I elicited the data for contemporary moci primarily with one native speaker, occasionally
checking with some other native speakers. In unembedded contexts, judgments are clear, i.e. moci
displays a typical neg-raising pattern, which I show below.

Non-negated, moci is interpreted as a necessity modal, as seen in (178a), and cannot be

interpreted as possibility, as shown in (178b).

(178) a. Tam notri moremo nosit maske.
there inside mod.1p wear mask

‘We have to wear a mask inside.’

b. #Mogla sem it, ampak mini bilo treba.
mod.prt aux.1s gobut  1s neg cop.past need
(1) int. We could go but didn’t have to.

(i) #We had to go but didn’t have to.

Under negation, it is unambiguously interpreted as a narrow scope existential, as shown in (179a),

and not as a narrow scope universal, as shown in (179b).

(179) a. Tam notri ne moremo kadit.
there inside mod.1pl smoke

We are forbidden to smoke in there.

b. #V skladu s praviline morem it, ampak mi je dovoljeno.
with respect to rules neg mod.1s gobut  1s is allowed.
(1)  int. With respect to the rules, I don’t have to go, but I am allowed.

(i) #With respect to the rules, I can’t to go, but I am allowed.
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Note that there can be confusion as to the nature of the modal in present tense, where the
phonological form of the modal fails to distinguish between moci and (formal) necessity modal
morati. In standard Slovenian, the present inflected forms of moci and morati sound identical:
more-(m/$/mo/te/jo) (the orthographic forms of moci) and mora-(m/$/mo/te/jo) (the orthographic
forms of morati), are both pronounced as /mora(...)/ (with /o/ often dropped). In fact, when non-
negated, the written form of moci is often written as mora(...) and confused with morati, as per
prescriptive rules. However, it becomes clear that the underlyingly nature of the verb is indeed
moci when inflected for past or future. In the participial forms, used in past and future tenses, moci
and morati verbs diverge phonologically: mog(e)l-(a/o/i) for moci and moral-(a/o/i) for morati. In
contemporary colloquial speech, the moci participial forms follow the SLI pattern. This is why
non-negated constructions were all checked in their participial forms to avoid eliciting instances of
morati.'’

When embedded in non-upward entailing environments, judgments about the force of moci
were less clear. A possibility reading was sometimes readily available, but not everywhere. Asking
more consultants suggested that there was variation in the judgments. This is why I designed an

online questionnaire to elicit possibility readings of moci in conditional antecedents and questions.

Questionnaire In the questionnaire, 24 questions were asked, among which 7 controls.
Results for 11 target questions are reported here (other questions were for other purposes). Speak-
ers were asked to rate sentences on a Likert scale of 1-5 for their ‘naturalness’ in everyday speech
situations; optional comment boxes were available for each question. In addition, I asked for
speakers’ age, the region in which they grew up, and the region in which their parents grew up, in
order to control for different dialects. I did not consider this a full experiment, and therefore did
not randomize questions or varied conditions.

The questionnaire was answered by 27 people. People passed controls if they rated a felic-

itous control as 4 or 5, and an infelicitous control as 2 or 1. 8 people were removed (7 for failing

19Note that morati is only used in formal speech, as I show in 3.3.1.2.2, despite it being the only acceptable necessity
form in prescriptive grammar. Therefore, if register and prescriptive tendencies could be controlled for, i.e. if the
speech were colloquial and uninfluenced by prescriptivism, one could elicit present tense forms as well.
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3 or more controls out of 7, and 1 for consistently making prescriptivist comments). The data
reported below is therefore from 18 people. I report median, mean and standard deviation from the
mean for each question.

I first show data in unembedded and negated contexts, which are expected to elicit unam-

biguous responses.

(180) Tam notri smo mogli nosit maske.
there inside aux.1p mod.prt wear mask

‘We had to wear a mask inside.’

(181) #Mogla sem it, ampak mi ni bilo treba.
mod.prt aux.ls go but Is neg cop.past need

int. We could go but didn’t have to.

We had to go but didn’t have to. median: 2, mean: 2.1, SD: 1

The sentence in (180) unexpectedly received mediocre ratings, i.e. a median of 3 and mean of 3.2.
It was expected to be fully accepted, due to its uncontroversially available necessity reading with
speakers asked directly. However, this was the first question of the questionnaire, and participants
were not familiarized with the task. Therefore I exclude the results and report what I found through
direct fieldwork. The sentence in (378) was the second, so the results are probably still be affected
by familiarization with the task.

Under negation, moci is expected to be unambiguously interpreted as existential, and the

ratings confirmed it.

(182) Tam notri nismo mogli kadit.
there inside neg.aux.1p mod.pl smoke

We were forbidden to smoke in there. median: 4, mean: 3.9, SD: 1.2

(183) #V  skladu s praviline morm it, ampak mi je dovoljeno.
with respect to rules neg mod.1s gobut  1s is allowed.

int. With respect to the rules, I don’t have to go, but I am allowed.

#With respect to the rules, I can’t to go, but I am allowed. median: 1, mean: 1.7, SD: 0.9
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In non-upward-entailing contexts, namely questions and conditional antecedents, the pos-
sibility reading of moc¢i was sometimes available. I checked sentences compatible with circum-
stantial and deontic readings.

Below are examples with conditional antecedents.

(184) Ce morem jaznest to torbo, lahko kar gremo.
If mod.1s I carry thisbag can that go.1sg

If I can carry this bag, I can go. median: 4, mean: 3.7, SD: 1.2

(185) Ce morem vstopiti brez ~ maske, grem.
if mod.1s go.in  without mask go.ls

If I can go in without a mask, I will. median: 2, mean: 2.7, SD: 1.2

(186) Ce more§, se odstrani.
if mod.2sg refl remove.

If you can, remove yourself. median: 2, mean: 2.1, SD: 1.1

(187) Cele mores, se odstrani.
if at.all mod.2sg refl remove.

If you can, remove yourself. median: 4, mean: 3.4, SD: 1.5
Below are examples in questions.

(188) A moremo zdaj it venbrez  maske?
Qmod.1p here goin without mask

Can we go in without a mask? median: 2, mean: 2.7, SD: 1.4

(189) Kako mores tako govoriti? [Marusi¢ and Zaucer (2016)]
what mod thus talk

How can you talk like this? median: 5, mean: 3.4, SD: 1.5
(190) Pa misli§, da moreS dvignitto vreco?

and think.2sg that mod move this bag
Do you think you could carry this bag? median: 3, mean: 3.2, SD: 1.3

The results for these examples are mixed. As an overall tendency, it appears that speakers

tend to reject possibility readings in non-upward entailing contexts, but with more variation than
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in unembedded contexts (comparing the standard deviations). The example in (189) is generally
accepted; this could be due to the fact that it is a fixed expression, therefore the possibility reading
remained. However, not all accepted responses had to do with fixed expressions. For example,
(184) seemed to be widely accepted. Moreover, (187) is an example in which the NPI particle /e
(‘atall’) significantly improved the example, suggesting that the possibility reading is indeed there,
only it needs some extra support to be accessed. Another result is that deontic examples were rated
less high than circumstantial examples, which matches what is said in the literature (e.g. Roeder
and Hansen (2007)), that possibility moci does not have deontic readings. However, flavor is not
the only factor for rejecting the example: example (186) favors a circumstantial reading, but its

ratings are comparable to the bad examples in unembedded cases.

Hypothesis: moci is being reanalyzed. A SLI trigger is supposed to easily yield op-
tionality between a weak and a strong meaning in non-UE contexts. How can one explain why
speakers are resistant to interpreting moci as possibility in non-UE contexts?

One hypothesis I pursue is that moci is currently in an unstable phase, and being reinter-
preted from a SLI trigger to an item ambiguous between a weak PPI necessity modal and a strong
NPI possibility modal. I argue for this hypothesis by observing that possibility readings in non-UE
contexts (except negation) had several speakers, from in person elicitation and in the comment
boxes, report that possibility readings sounded archaic, or that they could imagine their parents
saying these sentences. The archaic readings could point to the possibility SLI trigger. Further-
more, the expressions that received the highest ratings with possibility moci in non-UE contexts
can be seen as semi-fixed expressions. In fact, (MarusSi¢ and Zaucer, 2016 p.15) cite several such
fixed expressions in which possibility moci is found in non-negative contexts; all examples happen
to come from non-upward-entailing contexts. I take this as further evidence for the existence of
old mo¢i as a possibility modal and obligatory SLI trigger, once fully productive.

I asked the speakers to report their age in the questionnaire. Unfortunately, there were
mostly speakers in their 20s and 30s, and no speakers were above 60. Three speakers were between

50 and 60, but only one, who is 58, survived filtering. The answers provided by that speaker were
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consistent with a hypothesis that ‘older’ speakers accept more possibility readings: they rated all
the non-UE sentences as 4/5, except for (186), rated 1/4. From my direct elicitations, I had one
speaker of 73 years old who accepted all of the examples in non-UE contexts.

This grammaticalization path matches the one hypothesized in section 3.2.8.1, where oblig-
atory existential SLI triggers are always quickly reinterpreted as universals as soon as they enter
the grammar, in the absence of independent support for them being underlyingly existential. We
have independent evidence that moci only recently became an obligatory SLI trigger, transiting
from an optional one (where unembedded possibility readings of moci were still observed up to
the mid-20th century), as argued for in section, which gives an analysis for obsolete moci in sec-
tion 3.2.4.2. This means that the obligatory SLI period of moci has been in fact very short, and
we are possibly observing today the last remnants of its possibility readings (contrasting with the

centuries-long period of it being an optional SLI trigger).

Perfective form Other evidence of a SLI-triggering possibility form of moci comes from

the perfective verb zmoci, unambiguously an implicative possibility modal.

(191) Z-mogla sem dvigniti tega kamna. ... #but I didn’t lift it.
PF-MOD AUX.1SG lift this stone

I was able to lift this stone, #but I didn’t lift it.

*] had to lift this stone.

Zmoci can be morphologically decomposed into moci and the perfective-forming prefix
z-. Only the possibility reading is available. This blocking of SLIs by perfective, yielding an
unambiguous weak reading, is observed elsewhere, and expected given the generalization and
analysis given in Chapter 4. As moci becomes necessity in positive contexts, it is very likely that
zmoci will retain its unambiguous implicative possibility meaning, and be lexicalized separately
from necessity moci, despite its original compositional parse. This semantic separation of related

verb forms is common in Slavic languages.
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3.2.3.3 French avoir (a)

In this section, I will argue that French modal expression avoir (a) (literally ‘have’+‘to’) is am-
biguous between an possibility modal triggering a scaleless implicature, and a necessity modal that
doesn’t. This modal has received little attention in the literature; this section therefore contributes
to the description of the French modal system.

The French data from this section appears to be subject to considerable interspeaker varia-
tion. For this reason, each of these judgments were run through at least six speakers, using small
questionnaires or direct elicitation. All speakers have the necessity reading of avoir (a) (for all
examples). One speaker rejects the possibility readings completely, and others (including myself)
accept them, often noting their markedness, and sound archaic for two speakers (something their
parents would say).

In unembedded contexts, avoir (a) only has a necessity reading.

(192) Jai a lui parler, # je suis contente.
I’have to pro talk I am happy

I {have to, *can} talk to her, #I am happy.

Under negation, it is ambiguous between a possibility and a necessity reading, with a preference

for the necessity reading.

(193) Je n’ai pas a lui parler ... {je suis contente, je suis triste}.
I neg’have neg to pro talk I am happy I am sad

I don’t have to, can’t talk to her, I'm happy.

I can’t talk to her, I’'m sad.

In conditional antecedents, the necessity reading dominates, but the possibility reading is accessi-

ble to some speakers.
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(194) Sij’ai a lui parler, je serai contente/énervée.
if T’have to pro talk, 1 be.fut happy/annoyed

If I can talk to her, I will be happy.

If I have to talk to her, I will be annoyed.

In questions, the use of avoir (a) seems marginal altogether; to the extent that it is interpretable at

all, we get a necessity reading.

(195) {Est-ce que tu as, As-tu, T’as} a lui parler?

Do you have to / can you talk to her?

In the perfective aspect,'! both necessity and possibility readings are available.

(196) Jai  eu a lui parler... {je suis contente, je suis énervée}.
I’have have.pf to pro talk I am happy I am annoyed

I got to talk to her, I am happy.

I had to talk to her, I am annoyed.

The data with avoir (a) is not a typical SLI pattern. If we ignore its marginal use in ques-
tions in which the possibility reading is not obviously available at all, it does look like avoir (a)
has the readings of a scaleless implicature trigger, plus some additional necessity readings, namely
with sentential negation, and the perfective aspect — places in which a necessity reading of a pos-
sibility SLI trigger is generally not observed.

I present two possible analyses of this data. The first was presented in Jereti¢ (2020), in
which avoir (a) is ambiguous between a possibility scaleless implicature trigger and a necessity
modal. Because of the initial unsatisfactory nature of this analysis, I proposed a different one
in Jereti¢ (2021a), where French avoir (a) was an unambiguous possibility modal triggering a

scaleless implicature, whose special syntax allowed more freedom for the exhaustifier to apply. |

""Note that avoir (a) only optionally licenses an actuality entailment in its possibility reading. This will be a
challenge for the AE-based analysis of SLI blocking in Chapter 4 — see the chapter for discussion on the possibility of
extending the AE-based analysis to certain perfective-marked non-AE licensors.
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give reasons to prefer the ambiguity analysis. I will also show that in the context of the diachrony

of ‘have to’ constructions cross-linguistically, the ambiguity analysis looks much more plausible.

Avoir a is ambiguous. The data above are consistent with avoir (a) being ambiguous

between a possibility modal POSS, that triggers subdomain alternatives, and a necessity modal

NEC that doesn’t. We can summarize the effects of these assumptions below, and see that they

match the distribution of avoir (a).

(197) Predicted distribution for avoir (a) ambiguous between POSSp and NEC.

a.

unembedded: unambiguous necessity

(i) POSSp: O ~~ [ (obligatory strengthening)

(i1)) NEc: O

under sentential negation: ambiguous

(i) POSSp: ¢ (no strengthening under negation)

(il) NEC: [ (no alternatives to exhaustify)

perfective: ambiguous

(i)  POSSp: ¢ (scaleless implicature blocked by perfective)

(i1)) NEcC: O

There is a slot for EXH to appear very close to avoir (a). Perhaps exhaustification can

happen very close to avoir (a), before negation or perfective applies, allowing for the following

configurations in (i), in addition to the expected ones in (ii):

(198) Predicted distribution for avoir (a) as a SLI triggering possibility if EXH can appear

locally:

a.

b.

unembedded: unambiguous necessity
EXH? O =0
under sentential negation: ambiguous

(i) - ExH?O=-0
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(i) (ExH?) =0 =0
c. perfective: ambiguous

(i) PfEXH?O =0

(i) (EXH?)PfO =0

This almost accounts for the data. However, one additional puzzle remains: the exhaustification
in (198c-1), yielding a AE-licensing necessity modal makes the utterance globally stronger than
the utterance without exhaustification, which is incompatible with the assumptions made on EXH
application. This is one of the reasons to prefer the ambiguity analysis.

Another reason to prefer it is that the necessity reading appears to be the preferred reading
in negated and perfective contexts. Under the local EXH analysis, this is difficult to explain: we
would have to say that the default position for EXH is local.

While at first glance implausible, the ambiguity analysis becomes plausible from a di-
achronic point of view. I appears that avoir (a) can be seen as originally a possibility SLI trigger,
and is being reinterpreted as necessity modal; for some speakers, both readings are accessible,
for others, the necessity parse dominates. This claim is supported by the fact that the possibility
readings of avoir (a) are associated with sounding archaic for some speakers. I give arguments
in section 3.2.8.1 that this evolution is more generally observed with obligatory possibility SLI
triggers. Furthermore, in section 3.2.8.2, I give a more precise account of the ambiguity of avoir
(a) in the context of the diachrony of ‘have to’ constructions cross-linguistically. In particular,
the possibility reading of avoir (a) corresponds to a compositional parse (where avoir and a are
interpreted separately), and the necessity parse is an opaque parse, where avoir a is interpreted as

an idiom.

3.2.4 Optionally scaleless existential

In this section, I give examples of two modals which can receive analyzes as optional possibility

SLI triggers: Swedish fd and obsolete Slovenian moci. I show that they follow the pattern expected
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for optional existential SLI triggers: optional SLI everywhere except under sentential negation and

when perfective-marked.

3.24.1 Swedish fa

Swedish fa is one of several Scandinavian languages with a variable force modal, as noted in
Yanovich (2016). Swedish deontic modal fi has exactly the distribution of an existential item
projecting both subdomain and scalar alternatives, and displaying thus an optional scaleless impli-

cature by pruning its necessity alternative.

3.2.4.1.1 Unembedded Unembedded, fa is ambiguous between a possibility and necessity
modal.
I first show contexts in which a necessity reading of fa is unavailable, and it must be inter-

preted as possibility instead.

(199) Alice far ga ut, men hon far ocksd stanna.
Alice fa gooutbut she fa allowed stay

‘Alice is allowed to go out, but she is also allowed to stay.’

(200) Context: Alice wants to go into a building. A guard stops her and says.

Du fa gdinomdu har en officiell inbjudan.
you can go in if you have an official invitation

“You can go in if you have an official invitation.’

I now show context which are only compatible with a necessity reading of fa.

(201) Context: I'm telling a story in which Isac illegally parked the car, and the police caught

him.

Isac far betala en bot.
Isacfa pay a fine

‘Isac has to pay a fine.’
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In the following example, we find two instances of fa in the same sentences, but with different

force interpretations: the first is only compatible with a necessity reading, while the second is only

compatible with a possibility reading.

(202)

(203)

(204)

(205)

(206)

Context: The child really dislikes celery.

A:  Varfor grater barnet?
why cry child
‘Why is the child crying?’

B: Han far dta sellerin innan han far limna bordet.
he far eats celery before he canleave table

b

‘He has to eat the celery before he can leave the table.

I also check the past tense of fa; the pattern remains.

Context: Isac parked illegally.

Isac blev tagen och fick betala en bot.
Isac was caught and far pay a fine

‘Isac got caught and had to pay a fine.’
Context: this is the future, and we are talking about the Covid-19 pandemic.

Det var galet, vi fick bira munskydd inomhus.
it was crazy we far wear mask indoors

‘It was crazy, we were required to wear masks indoors.’

Sara fick ett arbetstillstand och fick levai USA.
Sara got a work.permit and far live in USA

‘Sara got a work permit, and was allowed to live in the USA”

I december fick svenskar fortfarande aka kollektivtrafik utan  munskydd.
in december far swedes still go public.transport without mask

‘In December, Swedes were still allowed to go in public transport without a mask.’

3.24.1.2 In non-UE contexts Embedded in non-UE contexts, it is again ambiguous. I first

show uses of fd in conditional antecedents, in contexts which only a possibility reading.
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(207)

(208)

Context: Lucas loves ice cream, but only eats it when his mom gives him permission.

Om Lucas far ita glass blir han glad.
if Lucas fa eatice.cream be.fut he happy

‘If Lucas is allowed to have ice cream, he will be happy.’

Context: Sara used to constantly be traveling around the world, but now the pandemic

restrictions prevent her from leaving her city.

Om Sara fick  ldmna sin stad skulle hon resa jorden  runt  just nu.
if  Sara fa.past leave her city would she trip the.world around just now

‘If Sara were allowed to leave her city, she’d be traveling around the world right now.’

Now are examples of fa embedded in conditional antecedents, but only admitting a neces-

sity interpretation.

(209)

Context: Maria took the train without paying and is worried about getting caught.

Om Maria far betala en béter blir  hon olycklig.
if Mariafa pay a fine be.futshe unhappy

‘If Maria has to pay a fine, she will be unhappy.’

Questions are another non-UE context in which readings of fd are ambiguous. I first show

uses of fd which are only compatible with a possibility reading.

(210)

Child to mom:

Fa jag fa glass, snilla?
fa I getice.cream please

‘Fa jag fa glass, snilla?’ (infantile)

Two speakers report that this use of fa is somewhat infantile, and that it is perhaps because of the

use of fa for two different meanings. The following example does not have that effect.

98



(211) Context: pandemic, masks are generally recommended, but the speaker wants to know

what the rules are about masks outdoors.

Far folk  ga utomhus utan  munskyddi den hir staden?
fa people go outside without mask in the here city

‘Are people allowed to go outdoors without a mask in this city?’

Fa can also be used as a necessity modal in questions.

(212) A: Isac got caught taking the train without a ticket.

B: Far Isac betala en bot?
fa Isacpay a fine

‘Does he have to pay a fine?’

In all of these examples of ambiguity, possibility fa seems to be the default reading. This

is seen in translations of examples in contexts that are compatible with both readings.

(213) Context: out of the blue, a mother says to her child.

Nu fadu gaut.
now fa you go out

Consistently translated spontaneously as: ‘You can now go outside’.

This is consistent with the claim that a necessity reading of an optional SLI trigger is derived by

pruning, which needs some contextual support.

3.2.4.1.3 Under negation In contrast with all the cases presented above, under negation, only
the permission reading is available.'?
I first show that a prohibition reading is available. This reading is expected if fa is a possi-

bility modal, and it takes narrow scope with respect to negation (as more generally assumed).

I2Note that a reading ‘is allowed to not’ is available, with marked prosody, just like in English ‘Isac can NOT pay
the fine.” This narrow scope reading of negation is available with any verb, and is naturally analyzed as vP-level
negation (see section X).
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(214)

Context: Peter is a prisoner.

Peter far inte limna fingelset.

Peter fa not leave prison

‘Peter is not allowed to leave the prison.’

In contrast, a context which makes only the (narrow scope) necessity reading available is incom-

patible with a felicitous use of negated fa.

(215)

Context: The rules in this building are pretty relaxed. The doorman says:

#Du far inte visa bevis pa vaccination for att ~ komma in.
you can not show proof of vaccination to come in

int. “You don’t have to show a proof of vaccination to enter.’

Instead, the necessity modal bedva can be used in the place of fa in this sentence to conveyed the

intended meaning.

(216)

Context: Pandemic.

#Jag har tur, jag far inte jobba hemifran.
I amluckyl fa not job from.home

int. ‘I am lucky, I don’t have to work from home.’

In summary, the modal fa can have readings corresponding to a possibility modal, a necessity

modal in almost all contexts: unembedded and in non-UE environments. However, when negated,

it can only have a possibility reading (scoping, as assumed, below negation).

pretation.

(217)

This pattern is the one expected for an optional existential SLI trigger.

Note on fa’s flavors The modal fd is restricted to deontic readings in its existential inter-

Vi far ga in.
we fa goin
We are allowed to go in.
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(218)  Jag {#far,kan} Kldttrai ett trid.
I far climb ona tree

int. I am able to climb a tree.

Like under the possibility interpretation, pure circumstantial readings are not available for fa.

(219)  Jag {#far,maste} nysa.

int. I need to sneeze.

(220) A: How do you get to Zaplaz?

B: Du {#far, kan} gd den hir vigen om du inte har nagot emot taggar.
you fa can go the here way if you not have something against thorns

“You can go this way if you don’t mind thorns.’

In its universal interpretation, the deontic reading is available, as shown in the examples

about paying fines.

(221)  Isac far betala en bot.
Isacfa pay a fine

‘Isac has to pay a fine.’

However, in addition, an apparently teleological meaning also arises, aside from the expected

deontic reading.

(222) Context: the ball got stuck in the tree.

Jag far gd uppi tridet.
I fa goup thetree

b

‘I am forced to (have no choice but) go up the tree.

(223) A: How do you get to Zaplaz?

Du far ga den hidr vigen.
you fa go the here path
“You are forced to go this way.’
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The readings are similar to ‘are forced to’, which adds an additional strength to the modal compared
to a more neutral teleological necessity (e.g. English ‘have to’, Swedish ‘maste’).

The flavor of fd in these sentences would be described as teleological. However, in its pos-
sibility readings, fa clearly cannot be used teleologically. We could hypothesize that an expression
that is semantically a deontic necessity can always be used as a teleological necessity, thinking of
it as a deontic necessity in which the universe is casting an obligation on the speaker, given a cer-
tain goal. However, this makes the prediction that there is no expression for deontic necessity that
cannot be used teleologically. Let’s try with English ‘is required’, which appears strongly deontic.
It is unclear whether this prediction is borne out. In the following sentence, it seems like the purely

teleological reading might be marginally available, but a deontic reading is still dominant.

(224)  ?There are no planes. I am required to take the train.

I leave a full explanation of this reading to future work.

3.2.4.2 Obsolete Slovenian moci

I argue that Slovenian moci went through a stage in which it was an optional SLI trigger for
several centuries. We can find evidence for obsolete moci in historical texts, where in non-negated
contexts, it can have both a possibility and a necessity reading. Marusi¢ and Zaucer (2016) cite
several non-negated possibility readings of moci from the 11th century all the way up to late 19th
century; the authors also claim that moc¢i retained its possibility meanings until mid-20th century.
I cite a few examples directly from their paper here (the sentences were cited with contexts, so I

have to trust the authors that the translations indeed correspond to possibility meanings).

(225) Tige se mosemi muieste buiti
like.that prtc can.1p and we still be.inf

‘We can still be like them.’ [Freising text segments, circa 1000]
(226) ... de tu istu moreinu hoCe per pravim cCasu sturiti

that this same can and wants at right time do

‘... that he can and wants to do the same thing at the right time.’ [Trubar 1557]
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(227) ... tudi more celo druZinov drug panj  predjati.
also can  whole family in another beehive move

‘he can also move a whole colony of bees into another beehive’

[1871, Kmetijske in rokodelske novice]

Necessity meanings are expressed interchangeably by moc¢i and morati, an unambiguous
necessity form. For example, as found in MerSe 2013 p.133, in the 16th century, different transla-
tors use different forms for the same meaning, as shown in (228). Interestingly, translator Trubar
translates certain necessity readings in Luter’s German texts by moci in several writings which he

later replaces by morati, as seen in (229) (more examples in MerSe 2013 p.20).

(228)  Ie mogal tako veliko pokuro sa naf ob|tati (Krelj 1567: CLXXIb)!?
Ie moral tako veliko pokuro sa nas ob|tati (Juri¢i¢ 1578: 1,135a).'4

‘He had to suffer such punishment for us.’ '3

In some cases, MerSe claims that Trubar’s replacements were ‘hypercorrections’, where the orig-
inal possibility meaning was lost after Trubar replaces ambiguous moci with unambiguously ne-
cessity morati. The following translation from Luther’s bible is based on an original possibility

meaning in old German.

(229) Luther: So ein ander sich dAEnchen lesset / er miige sich Fleisches rhAEmen (Luter
1545 (1974): 2369)'6
Trubar: Aku [e kei enimu drugimu [dy, de [e more na Mef[u fane[ti (Trubar 1567:30a)!”
— Aku [e kei enimu drugimu [dy, de [e mora na me|[u [ene[ti (Trubar 1581-82: 11,193).'8
‘If any of you think you can trust in external ceremonies [...].” (translation of original

meaning in old German, found on biblija.net)

13Sebastijan Krelj, 1567: Postilla Slovenska. Regensburg.

4 Jurij Juri¢i¢, 1578: Postilla, To ie Kerszhanske Evangelske predige. Ljubljana

STranslation provided by Zala Mojca Jerman KuZelicki, a modern Slovenian speaker.

1oMartin Luther, 1544: Hauspo till I-TI1. Wittenberg. Bayerische StaatsBibliothek, Digitale Bibliothek, MA(Ench-
ener DigitalisierungsZentrum

17Primoz Trubar, 1567: Svetiga Pavla LYSTVVI. Tiibingen.

8Primoz Trubar, 1581-82: Tu Celi Novi Testament. Tiibingen.
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In order to complete the optional SLI pattern for obsolete moci, we need to make sure that
negated moci can only have a cannot reading. At least 15 instances of ‘ne more’ were found in
Primoz Trubar’s searchable online texts, from the website of the Slovenian Pedagogical Institute.!”

All meant ‘cannot’.?® Below are two examples from Trubar’s 1577 translation of the new testament.

(230) Eno figovu drevu, mui bratie, more li olike, oli ena vinska terta fyge roditi? Glih taku en
studenec ne more slano inu slatko vodo dati.
‘can a fig tree, my brethren, yield olives, or a vine figs? neither can salt water yield

sweet.’

(231) Kateri ie iz Buga royen, ta greha ne sturi, zakai tu nega seime per nim ostane inu on ne
more gresiti, zakai on ie iz Buga royen.
‘Whosoever is begotten of God doeth no sin, because his seed abideth in him: and he

cannot sin, because he is begotten of God.’

Finally, like in contemporary Slovenian, perfective marked moci (zmoci) can only have a possibility
reading.

Note that additional evidence that moci used to be a possibility modal comes from the fact
that Old Church Slavonic, and many current Slavic languages have cognates of moci which are
unambiguously possibility modals. See footnote 6 in Marusi¢ and Zaucer (2016) for an example
of moci’s cognate in Old Church Slavonic; contemporary cognates are possibility modals moc¢’ in
Russian, and modéi in Bosnian-Croatian-Serbian.

The scalemate discussion of moci in section 3.3.1.2.2 will provide independent evidence

for moci’s mid-20th century shift from an optional SLI trigger to an obligatory SLI trigger.

https://www.pei.si/en/ISBN/zbrana-dela-primoza-trubarja-xiv-primoz-trubar/

200ne must be careful about drawing too firm conclusions from this categorical distribution. negated necessity
meanings are generally much less frequent than impossibility readings. This was seen at least in Spanish and French
child-directed speech in Jereti¢ (2018).
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3.2.5 Obligatorily scaleless universals

In this section, I give examples of four modals which can receive analyzes as obligatory necessity
SLI triggers: French falloir, Spanish deber, English must, Ewe ele be. 1 show that they follow the
pattern expected for obligatory necessity SLI triggers: when negated, they trigger an obligatory
SLI in unembedded and QUD neutral contexts, an optional SLI in non-UE contexts, and no SLI
when the modal is perfective-marked. In contrast with possiblity SLI triggers, there is generally
no ‘local’ negation operator available which would block an embedded SLI from arising (since the
sentential negation is already used in the SLI triggering expression), although there is a marginal

construction in French that appears to serve as one.

3.2.5.1 French falloir

French falloir is a necessity root modal verb which takes an expletive subject i/, and can embed
different types of complements: CPs, infinitival clauses and DPs. Its obligatory SLI behavior is
the same no matter what type of complement it combines with. In particular, when negated, it is
unambiguously strong when unembedded; and ambiguous in non-upward-entailing contexts. See

Horn (1972); Homer (2011) for related observations and relevant discussion on falloir.

3.2.5.1.1 Unembedded In unembedded environments, negated falloir produces an interpreta-

tion equivalent to wide scope.

(232) Il ne faut pas aller a 1’école. #Mais on peut si on veut.
it neg must neg go to school but  we can if we want

a.  We must not go to school. #But we can if we want. L

b. *We don’t have to go to school. But we can if we want. *=[]

In the following example, negated falloir is used in a context that does not make available the QUD

{0, -0}. And the weak reading is not available.
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(233)

Que vas-tu faire aujourd’hui?
what go-2s do today

What are you going to do today?

Il ne faut pas que j’aille au bureau. #Donc je pense que je ne vais pas y
it neg must neg that [.go to office so I think thatI neg go neg there

aller.

g0
(i) int. Idon’t have to go to the office. So I think that I will not go. [l
(i1) *We don’t have to go to school. But we can if we want. *=[]

Only the strong reading []—p is available. This is shown by the infelicitous continuation

think p, which suggests that the speaker has the option that p, that would have been made available

by the negated necessity —[Ip.

3.2.5.1.2 Embedded in non-UE contexts Embedded under non-upward-entailing contexts,

negated falloir is ambiguous between (apparent) wide and narrow scope.

(234)

(235)

Conditional antecedents

— Que vas-tu faire aujourd’hui?
what go-2s do today

What are you going to do today?

S’il ne faut pas aller au bureau, je pense que je ne  vais pasy aller.
if’it NEG must NEG go to office I neg will neg there go

If I don’t have to go to the office, I think I will not go. =

S’il ne faut pas aller au bureau, il n’y a rien a faire, je dois
if’it NEG must NEG go to office it neg’there have nothing todo I must
travailler ici.

work here

If T have to not go to the office, there’s nothing I can do, I need to work here. [—

Restrictor of universal
Il n’y a pas de place dans les tiroirs, donc...

‘There is no space in the drawers, so...’
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(236)

a. ..jal décidé dejeter tous les papiers qu'il ne faut pas que je garde
I’have decided of throw all the papers that’it NEG must NEG that I keep
(méme si je pourrais les  garder).
even if I could them keep
(1) ‘... I decided to throw all the papers that I shouldn’t keep.’ U=
(i) ‘... I decided to throw all the papers that I don’t have to keep, -]
even if I could keep them.’
b.  Compare: restrictor of existential
...j’ai  décidé de jeter des papiersqu’il ne faut pas que je garde
I’have decided of throw some papers that’it NEG must NEG that I keep
(#méme si je pourrais les  garder).
even if I could them keep
(i) ‘... I decided to throw some papers that I shouldn’t keep, Ll
#even if I could keep them.’
(i1) **... I decided to throw some papers that I don’t have to keep, *=[]
even if I could keep them.’
Under negated think

Context: Pandemic, and workers have been not obligated to come to the office. The

speaker says what they think of the state of affairs today.

Jene pensepas qu’'il ne faut pas aller au bureau aujourd’hui.
I NEG think NEG that’it NEG must NEG go to office today

(i) ... Donc on est maintenant obligés d’y aller.
SO Wwe are now obliged to go
.. So we now have to go. Ll

(i) ... Donc comme tous les jours, on peut rester a la maison.
so like all thedays wecan stay atthe house

So like every day we can stay at home. -

Compare: under non-negated think

Je pense qu’il ne faut pas aller au bureau aujourd’hui. ... # Donc je pense que
I think that’it NEG must NEG go to office today so I think I
je vaisrestera la maison.

will stay at  the house
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(1) int. ‘I think we don’t have to go to the office today. ... So I think I will stay at
home. -
(i) ‘I think we must not go to the office today. ... # So I think I will stay at home.’

(-

In questions, we have to make sure that negation does not occupy a higher syntactic position as
it does in biased questions. The question expression ‘est-ce que’ allows to disambiguate between
high negation and low: a negation embedded under this question construction does not make a

biased question, as in the following example.

(237) Est-ceque tu n’y vas pas?
Q comp you neg.there go neg
Is it the case that you’re not going?

When we embedded negated falloir under this question construction, both scopes are freely

available.

(238) Est-ce qu’il ne fautpas quet’y ailles?
Q comp you neg must neg that you.there go

Is it the case that you don’t have to go? (—LJ)

Is it the case that you have to not go? ([J—)

3.2.5.1.3 Perfective When perfective marked, only a narrow scope is available.

(239) IIn> a pas fallu sortir.
it NEG AUX NEG must.PF go.out

*We had to not go out. ([J—)

We didn’t have to go out. (—LJ)

3.2.5.1.4 Local negation Generally, with universal SLI triggers, there is no non-UE operator
that can apply close enough to the negated necessity expression for exhaustification not to be able

to apply, and predict optional behavior. Negative subjects are not a good test, since they can QR
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above the TP boundary. In French, there is an available but marginal construction with local,
sentential negation (additional to the one part of the tested negated necessity expression) in which

only narrow scope is observed.

(240) a. 7?7)’aime ce pays: jamais ne faut-il pas fumer.
L.like this country never neg must-it neg smoke

2?1 like this country: never must we not smoke.

b. Jaimece pays: cen’est jamaisle cas qu’il ne faut pas fumer.
Llike this country it neg.is never the case that.it neg must neg smoke

I like this country: it is never the case that one must not smoke.

The context favors a wide scope reading of the modal, where the speaker is expressing happiness
at the fact that there is no place in which it is forbidden to smoke. However, the embedding of
negated falloir in this inversion construction under jamais (‘never’) appears to only permit narrow

scope.

3.2.5.1.5 A note on DP complements The modal falloir can also take DPs as complements,

like English need.

241) I  faut un médicament.
expl fauta pill

You need a pill./A pill is needed.

When negated, the narrow scope of the modal seems, at least at first glance, more available than in

most cases we have seen.

(242) Il ne faut pas de médicament.
it neg faut neg of pill
A pill is not needed to get better. =[]

The wide scope still is, however, very much available.
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(243) Pour une séance de méditation réussie, il ne faut pas de distraction.
for a session of meditation successful it neg faut neg of distraction

For a successful meditation session, we must not have any distractions.?! -

The narrow scope of falloir is available with strong contextual support, and DP comple-
ments correlate with strangeness of wide scope. When looking at a corpus, most cases of ‘faut pas
DP’ are in fact wide scope, meaning that users would opt for another expression to express narrow

scope.

3.2.5.2 Spanish deber

In this section, I give evidence for Spanish deber as an obligatory necessity SLI trigger. Unembed-

ded, negated deber strongly prefers a wide scope interpretation.

(244) Context: a parent makes the following announcement to their child in the morning of a
school day.

a. Nodebes ir al colegio hoydia. Estas enfermo.
neg must.2sg go to school today be.2s sick

You must not go to school today. You are sick. Ll

b. Nodebes ir al colegio hoy, hay huelga. #Pero puedes si quieres.
neg must.2sg go to school todayis strike but can.2sg if want.2sg

int. You don’t have to go to school today, there is a strike. But you can if you want.

%]

Embedded in non-UE contexts, negated deber is ambiguous. For example, in a conditional

antecedent, I show below both scopes are available.

(245) a.  Que hacemos hoy?
what do.1pl  today
What are we doing today?

b. (i) Sino debemos ir, yo prefiero quedarme.
if neg must gol prefer stay
If we don’t have to go, I prefer staying. -

2Thttps://dailylama.shop/blogs/meditation/debuter-en-meditation
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(1)) Sino debemos ir, no hay nada  que hacer, nos quedamos.
if neg must gonegis nothingto do  1pl stay
If we can’t go, there’s nothing we can do, we’ll stay. L=

(246) a. Voya botar todos los papeles que no debo guardar... me podrian traer
will to throw all  the papers that neg must keep. Is could bring
problemas.
problems
I will throw all the papers that I shouldn’t keep... they could bring me problems.

(=

b. Voya botar todos los papeles que no debo guardar... quiero hacer espacio.
will to throw all  the papers that neg must keep want make space
int. 1 will throw all the papers that I don’t have to keep... I want to make space. =[]

In the restrictor of a universal quantifier, both scope interpretations are available; this is to be

compared with the restrictor of an existential quantifier, where the narrow scope is infelicitous.

(247) a. Voya botar algunos papeles que no debo guardar... me podrian traer
will to throw some  papers that neg must keep Is could bring
problemas.

problems
I will throw some papers that I shouldn’t keep... they could bring me problems. []—

b. Voya botar algunos papeles que no debo guardar... quiero hacer espacio.
will to throw some  papers that neg must keep want make space
I will throw some papers that I don’t have to keep... #I want to make space. *—[]

With downward-entailing subjects, both scopes are again available.

(248) Como son las reglas en el colegio ahora con la pandemia?

What are the rules for school now with the pandemic?

a. Ningin nifio no debe ir al colegio... es la ley.
no child neg must go to school is the law
No child doesn’t have to go to school... it’s the law. -]

b. Ninguin nifio no debe ir al colegio... es un derecho universal.
no child neg must go to school is a right  universal
No child has to not go to school... it’s a universal right. L=
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(249) Como son las reglas en el colegio ahora con la pandemia?

What are the rules for school now with the pandemic?

a. Pocosnifios no debenir al colegio... hay muy pocas excepciones.
few children neg must go to school is very few exceptions
Few children don’t have to go to school... there are very few exceptions. -

b. Pocos nifios no deben ir al colegio... la mayoria puede.
few children neg must go to school the majority can
Few children have to not go to school... the majority can. U=

These examples are to be contrasted with an upward-entailing quantifier subject like some children,

where the narrow scope reading is more difficult to get.

(250) Como son las reglas en el colegio ahora con la pandemia?

What are the rules for school now with the pandemic?

a. Algunos nifios no deben ir al colegio... #si piden permiso.
some  children neg must go to school if ask permission
int. Some children don’t have to go to school... if they ask for permission. ~ *—[]

b. Algunos ninos no debenir al colegio... si estdn enfermos.
some  children neg must go to school if are sick
Some children have to not go to school... if they are sick. -

3.2.5.3 English must

The scaleless implicature pattern of must has been described in Homer (2011, 2015); Iatridou and
Zeijlstra (2013), though of course, identified as a PPI pattern. Unembedded, only a wide scope is
available.

The data in this section is based on introspective judgments, and checked with many speak-
ers. Note that some speakers (mostly Americans, it seems), never accept weak readings of mustn’t.
I have a short discussion about this at the end of this section. The data cited in this section is from

speakers who do accept weak readings of mustn’t (in the environments given below).

(251) You must not go to school. #But you can if you want. U=
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Embedded in non-UE contexts, at least for some dialects of English, must can take narrow scope

with respect to negation. For example, in the antecedent of a conditional.

(252) a. If we must not go, I prefer to stay. -

b. If we must not go, there’s nothing we can do, we’ll stay. [l

(253) No previous mention of people being prohibited from wearing a mask.
“I call on @ GovRonDeSantis to ban [DT] from visiting the State of Florida if he or those

attending mustn’t wear a Mask."?? -

Narrow scope of must is also available under extra-clausal negation.

(254) The senator does not think people must not be wearing masks.

Under DE quantifier subjects, both scope interpretations of must are also available, as shown in
(255a) and (255b) which is to be contrasted with the unavailability of its narrow scope with respect

to negation under UE subjects, as shown in (255c¢).

(255) What are the rules for school with the pandemic?

a. (i) No children mustn’t go to school... it’s the law. =[]
(i) No children mustn’t go to school... it’s a universal right. U=
b. (i) Few children mustn’t go to school... there are very few exceptions. =[]
(ii)) Few children mustn’t go to school... most can. L=
c. (i) Some children mustn’t go to school... #if they ask for permission. *=[]
(ii) Some children mustn’t go to school... if they are sick. L1

We can try the negative inversion construction used to diagnose non-strengthening with
local negation, as in the following clunky, marginal example. The following set of examples will

all be marginal.

2https://twitter.com/Jan0077/status/1280575913395191808
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(256) Never must we not wear a mask. never>not>must

This sentence becomes even clunkier when must is negated. If I can interpret the sentence, how-
ever, it is as ‘never are we not required to wear a mask’, and not as ‘never are we required to not

wear a mask’.

(257)  2*Never mustn’t we wear a mask. never>not>must

We can make the sentence slightly better with a full not, and appeal to prosody to control for
sentential negation (as is generally the case in English and in other languages), and we can see that
it correlates with scope. I indicate prosodic units with parentheses below. Sentential negation, i.e.
that which applies to must, is in the same prosodic unit as it; in contrast, vP negation is in the same

prosodic constituent as the vP.

(258) a. (Nowhere must we not) (wear a mask). never>not>must

b. (Nowhere must we) (not wear a mask). never>must>not

In such constructions, the negation must outscope must obligatorily. If we create a context
that makes acceptable the narrow scope of negation, but not the wide scope, the sentence, with

sentential negation prosody, is infelicitous.

(259) a. #l like this country: (nowhere must we not) (smoke a cigarette). never>not>must
int. *never>must>not

b. Ilike this country: (nowhere must we) (not smoke a cigarette).  never>must>not

I take this as evidence of unambiguous narrow scope under local negation.
Note that to one speaker who did not accept narrow scope in non-UE contexts, the above

sentences also involved a fixed wide scope.
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3.2.5.3.1 On the different dialects. As reported in latridou and Zeijlstra (2013), and confirmed
in my own research, the narrow scope of must is not available for all speakers of English. Out of
6 English speakers asked, 3 get the ‘not required’ reading in (253) (1 american, 1 canadian and
me). The other 3 (american) do not. This means that for some speakers of English, perhaps most
American speakers, must is a necessity modal that is interpreted above negation, and does not have
SLI pattern. How to explain this is unclear. My hypothesis is that root modals always scope below
negation, and syntactic means of getting wide scope are not available. See chapter 5 for more on
this, and on the same point about must specifically.

How do speakers get its wide scope interpretation then, if not for a SLI pattern? 1 do not
have an explanation at this point, and can only speculate. When I ask speakers’ intuitions about
must, I often get comments like ‘this is hypothetical, because I would never use mustn’t’, or ‘I
don’t think must is in my grammar’. The low frequency of must might be the source of the lack of
a SLI pattern. We could imagine the following hypothesis: subdomains can only be posited during
the critical age of acquisition. Most children do not get enough instances of root must to lexicalize
subdomains, since it is basically absent from their input, due to its very low frequency as a root
modal, and exclusive use in formal contexts. Must and must not are then eventually acquired by
individuals past the critical age, too old to posit subdomains for must, or innovate the narrow scope

of must not. Therefore, must not is stored independently from must as a prohibition expression.

3.2.5.4 Ewe ele be

The Tongugbe Ewe necessity modal construction ele be is formed from an expletive subject, the

copula, and an embedded clause, headed by the complementizer be.

(260) E-le be m-a-yi.
expl-be comp 1s-prosp-go
I must go.

Note that this construction is not exactly parallel to the typical existential construction, nor the

possessive construction, as shown below in (261). This stands in contrast with several other modal
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constructions observed cross-linguistically, but otherwise resembles them in that it is an impersonal

existential construction, formed by an expletive and the copula embedding a proposition.

(261) a. *E-le avu.
expl-be dog

int. There is a dog.

b. Avuli.
dog exists

There is a dog.

c. Avule asi-nye.
dog be hand-poss

I have a dog.

When negated, the modal expression yields a prohibition.

(262) Me-le be  m-a-yi 0.
neg-be comp Is-prosp-go neg
I must not go.

We can check this in a context which would favor a negated necessity reading.

(263) Context: Pandemic; masks are required indoors, but not outdoors. I tell my friend this
information.
Me-le be  mi-a-qo mask le gota  o.

neg-be comp 1p-prosp-wear mask be.loc outside neg

‘We must not wear a mask outside.’ L=

int. “We don’t have to wear a mask outside.’ *—

If we want narrow scope, we can add the adverb ‘necessarily’.

(264) Me-le be  mi-a-domask le  gota kokoko o.
neg-be comp 1p-prosp-wear mask be.loc outside necessarily neg

‘We don’t necessarily have to wear a mask outside.’
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In a downward-entailing context like a conditional antecedent, a narrow scope is available, without

adding ‘necessarily’.

(265) Nenye be me-le be m-a-yi o0, m-ategu a-tsi anyi.
if that neg-be comp prosp-go neg, 1sg-can pros-stay ground
If I don’t have to go, I can stay.

This data is therefore consistent with ele be being a necessity obligatory SLI trigger.

3.2.6 Optionally scaleless universals

Optionally scaleless universals have essentially a uniformly ambiguous behavior with respect to
negation. Unambiguous narrow scope is not easy to come by; if at all visible, it is generally in the
perfective aspect. With existential SLI triggers, we generally observe it under sentential negation,
since there is no place for EXH to apply in between. However, as already noted, with universal
SLI triggers, the sentential negation slot is already used up, which means it is more difficult to
find evidence in which the expression is obligatorily weak. Sometimes there is a language-specific
construction like the marginal one already observed in French, in which another negative element
can be local enough to diagnose an unambiguously unstrengthened expression. Perfective marking
may also be available. Sometimes, however, neither of these tests are available, and the evidence
is absent altogether.

However, even without this evidence, if we observe optional behavior of a necessity modal
with respect to sentential negation (and that optional behavior is not observed when non-negated), I
argue that it must be a SLI trigger. Since I argue in Chapter 5 that root modals must be interpreted
below negation, and cannot undergo any type of interpretable movement above it, there are no
other options, as far as I am aware, of expressing optional wide scope with respect to negation,
besides triggering an optional SLI. Therefore, I will cite examples of optional SLIs in which there

is no other evidence than their basic optional behavior.
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3.2.6.1 French devoir

In unembedded contexts, devoir is ambiguously interpreted above or below negation, as shown

below.

(266) Context: a parent makes the following announcements to their child in the morning of a

school day.

a. Tune dois pas allera I’école aujourd’hui. Tu es malade.
it neg must neg go to school today you are sick

You must not go to school today. You are sick. Ll

b. Tune dois pas aller a I’école aujourd’hui,ily  a gréve. Mais tu peux si
it neg must neg go to school today it there is strike but you can if
tu veux.
you want

You don’t have to go to school today, there is a strike. But you can if you want. =[]

In the same marginal inversion construction allowing for a negation to be close enough to
the modal, we observe obligatory narrow scope in the (a) example, in a context which prefers wide

scope.

(267) a. 7?)’aime ce pays: jamais ne doit-on pas fumer.
Llike this country never neg must-we neg smoke

2?1 like this country: never must we not smoke.

b. Jaimece pays: c’estjamaisle  cas qu’on ne doit pas fumer.
Llike this country it  neg.is never the case that.we neg must neg  smoke

I like this country: it is never the case that one must not smoke.

In the perfective aspect, we observe narrow scope only of devoir.

(268) Onn’ a pas di Sortir.
we NEG AUX NEG must.PF go.out

*We had to not go out. (LJ—)

We didn’t have to go out. (—[J)
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The data with devoir is consistent with an optional SLI analysis: optional behavior unem-
bedded (and in most contexts), obligatorily unstrengthened interpretation under a local non-UE

operator, and when perfective-marked.

3.2.6.2 Spanish haber que and tener que

Spanish modal expressions haber que (lit. ‘there be to’) and fener que (‘have to’) both exhibit an

optional SLI pattern.

(269) Context: a parent makes the following announcements to their child in the morning of a

school day.

a. No {tienes/hay} que ir al colegio hodia. Estds enfermo.
neg must.2sg that  go to school be.2s sick

You must not go to school. You are sick. Ll

b. No {tienes/hay} que ir al colegio hoydia, hay huelga. Pero puedes si quieres.
neg must.2sg that  go to school today 1is strike but can.2sg if want.2sg

You don’t have to go to school, there is a strike. But you can if you want. =[]

In the perfective aspect, they are interpreted obligatorily unstrengthened.

(270) No hubo/tuviste que ir, que bueno.

neg must.pf that go what good
*You had to not go. * =
You didn’t have to go, how good. -

3.2.6.3 Russian nuzno and nado

As is well documented (Yanovich, 2013; Van der Auwera, 2001; Horn, 1972; latridou and Zeijlstra,
2013; De Haan, 2002), Russian modals nuzno and nado have variable scope interpretations with
respect to negation.

I give examples from unembedded, QUD-neutral contexts, both narrow and wide scope

interpretations are available for nado and nuzno with respect to negation.
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(271) A:  Cem segodnja sobirae$’sja zanimat’sja?
what today  are.planning occupy.self.with
‘What are you planning to do today?’

B: Mne segodnjane nado/nuzhno v ofis, tak ¢to dumaju ostatsja doma, budu
to.me today  not needed to office so ptcl I.think to.stay at.home will
serialy smotret’.
series watch
‘I don’t need to go to the office, so I think I’1l stay at home, I’ll be watching series.’

(272) A host announces to their guests:
Zdes’ ne nado/nuzno kurit’.
here neg must smoke

‘Here it is prohibited to smoke.’

There is no local negation, or perfective version of these modals, to check unambiguous
narrow scope. Thus, the evidence for a SLI pattern is deficient. However, my more general hy-
pothesis relies on the fact that variably wide scope of modals can only be achieved via optional
SLIs. So if I am right, this must be an optional SLI, and therefore there must be potential scale-
mates. We simply cannot take Russian as evidence that optional SLIs exist, but we have French
and Spanish for that.

Interestingly, nevertheless, there are certain configurations in which the wide scope seems
to be blocked. In particular, the variable scope behavior disappears in the future tense, marked on
these adjectival modals by a future marked copula, whose unmarked position is after the modal. In

these cases only narrow scope is available.

(273) Mne ne nuZno/nado budet chitat’.
Is.dat neg must cop.fut.3s read

I will not have to read.

*] will have to not read.

This cannot be due to the presence of the copula alone, because the copula is present in the past

tense, but the variable scope is available then.
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274) Mne ne nuZno/nado bylo chitat’.
Is.dat neg must cop.past.n read

I didn’t have to read/I had to not read.

A natural aspect to check is whether the future tense in these particular constructions li-
censes an actuality entailment. This is because environments that license an actuality entailment
block scaleless implicatures. However, it appears that the future tense does not automatically li-

cense actuality entailments, as shown here.

(275) Mne nuzno/nado budet chitat’, ... no ne budu.
I's.dat must cop.fut.3s read but neg will.1s

I will have to read, ... but I won’t.

I have one informant who reports that there are two readings, that appear to correspond to present
and future perspectives. If the modal has a future perspective, i.e. the obligation is in the future,
the above sentences are fine. If the modal has a present perspective, i.e. the obligation is in the
present is about a future event, the sentence is bad.?® This is something to explore. In particular, as
I discuss in Chapter 4, there is potential for SLIs to be blocked not only by actuality entailments,

but by the entailment of the presence of any actual event. This is a point I leave for future work.

3.2.7 On some additional predictions of the SLI analyses

In this section, I discuss two predictions of the SLI analysis, seen in Chapter 2, that are not imme-
diately borne out, and require additional explanation.

The first is that negated existentials are supposed to block strengthening as well, which
is not what we observed. The second is the fact that universal quantifiers are supposed to block
strengthening, but don’t, which I argue is due to syntactic reasons (i.e. the EXH can apply below

it, and since the environment is UE, an obligatory SLI trigger will obligatorily trigger a SLI).

Z3Deontic modals are always future orientated. I have not checked the meaning difference between a sentence with
a non-future marked modal and a future-marked modal with present perspective.
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3.2.7.1 Negated subjects and necessity SLI triggers

In Chapter 2, we saw that an existential quantifier scoping in between a negation and the universal
SLI trigger should block strengthening. Therefore, both obligatory and optional necessity SLI
triggers are expected to take apparent narrow scope under a negative subject. However, we observe
that they instead that they can take apparent wide scope.

Below are examples that show the wide scope of optional SLI trigger devoir, and obligatory

SLI triggers deber and must with respect to the negation of a negative quantifier subject.

(276) Context: Kidnapper says to hostages:

a. Personne ne doit sortir d’ici.
no-one neg must go  from.here

b. Nadie debe salirde aqui.

no-one must go from here
c. No-one must leave this place.

If we assume that the negative quantifier subject scopes above the modal, we have the LF
in (277). However, this LF predicts that no strengthening to universal quantification is available,
because the existential quantification makes the subdomain alternatives non-IE at the first round of

exhaustification, and the result produced, shown in (277b), would be contradictory with a SLI.

277)  a. S =-32.0P(2)
b.  EXH[AlIt(S9)][S] = -F2.OP(z) A Jz.OP(x)

In order to account for the fact that necessity SLI triggers nevertheless can trigger a SLI when
negated by a negative quantifier, I assume that the negative quantifier splits its scope into a negation,
scoping above the modal, and an existential quantifier, scoping below (presumably staying in,
or reconstructing to the subject’s vP-internal position). The base LF before EXH application is
shown in (278a). Now, we have a negated necessity SLI trigger, which is the typical configuration

allowing for strengthening to a wide scope interpretation.
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278) a -03%.P(z)
b. EXH?’-03z.P(z) = O-3Jz.P(x)

Scope splitting of negative quantifiers by modals has been observed by many authors, in
English, German, Dutch and Scandinavian languages (Abels and Marti, 2010; De Swart, 2000;
Penka, 2011, 2012; Potts, 2000 a.0.).>* T give below a classical example in English from Potts
(2000), where the sentence can have a reading in which the modal need splits the scope of the
negative quantifier no employees. The same reading arises in the passive construction, where no
employees is in the subject position (and the modal is not a negative polarity item, so as to make

the examples more comparable without introducing additional confounds).

(279) a. (1) The company need fire no employees. [Potts (2000)]
(ii)) No employees need to be fired.
b.  ‘Itis not the case that the company needs to fire employees.’

c. —03z.(employee(x)Afire(z))

Negation takes a clear wide scope above the modal. The sentence can be uttered by a speaker
who knows the company is working well, but has no knowledge of the internal composition of
the company’s workforce, thereby making no claims about specific employees. This reading can
be accounted for by the existential quantifier taking low scope with respect to the modal. Thus,
having scope splitting of negative quantifiers around modals, including SLI triggering modals, is
plausible, if not expected.

Furthermore, the split scope proposal makes a prediction: whenever there is strengthening

to a wide scope interpretation, the existential quantifier must take narrow scope with respect to a

24Note that the proposal in Abels and Marti (2010) assumes a different LF than then one in (278a), where negative
quantifiers denote existential quantifiers over choice functions, and split scope comes from the indefinite taking narrow
scope with respect to the modal. This proposal would actually incorrectly predict lack of strengthening, since the
existential quantifier over choice functions is present in between negation and the modal.
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modal.? I check such a reading in the following context, where a prohibition is true of each of the

boys in the world of evaluation, but not true of any boy in any possible world.

(280) Context: In a family, every boy has one day, randomly assigned each week, in which

they are allowed to take a break from chores. Today, no boy is in that situation.

a. 7?0t so happens that today, no boy must take a break from his chores.

b. ?77Par hasard, aujourd’hui, aucun garcon ne doit interrompre ses tiches ménageres.
by chance today no boy negmustinterrupt  his chores

c. int. ‘It so happens that today, it must be the case that no boy interrupts his chores.’

My own intuitions, checked with one speaker (linguist) for the English example, suggest
that these sentences are indeed odd in the given context. This fact provides support for an account
of wide scope necessity modals that is not derived by movement of the modal above negation. If

this were the case, then the intended readings should naturally arise.

3.2.7.2 Universal quantification

Strengthening is blocked in the scope of a universal quantifier. In particular, if they are local
and non-QRable, they are supposed to block strengthening obligatorily. Local and non-QR-able
universal quantifiers seem to be universal quantificational adverbials, like always. However, it
appears that they do not block strengthening, for any of the possibility SLI triggers, namely Siona

ba’iji, Slovenian moci and Swedish fa.

(281) Tsiadé saiye ba’iji tarapoa-na cua’me nefie-re ca-qué... ai  j&’jo-yé
always go  must tarapoa-dir things make-inf-re say-nonasrt really tired.1s
‘I always have to go to Tarapoa to work. I’'m really tired.’

(282) Vedno morem placati globe.
always modal pay fines

I always must pay fines.

2 A terminological note: in the relevant literature on split scope of negative quantifiers, the narrow scope reading
of the existential with respect to an intensional operator is referred to as the de re reading (and the wide scope is de
dicto). 1 do not use this terminology so as to not create confusion with the more commonly used semantic de re/de
dicto distinction to refer to transparent vs opaque readings of indefinites. See more in Nelson (2019).
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(283) a. Jagfar alltid betala boter.
I mod always pay fines

I always have to pay fines.

b. Jagar en personsom alltid fa betala boter.
I ama person who always mod pay fines

I am a person who always has to pay fines.

We would expect these adverbials to be local, and therefore block strengthening. However, this
distribution suggests that exhaustification applies before the universal quantifier.

Note that if EXH can apply in between the universal quantifier and the SLI trigger in its
scope, then it globally strengthens the utterance, because the scope of a universal quantifier is UE.
There is evidence from Swedish in particular that there is such a slot. Swedish has the adverbial
aldrig, ‘never’, which appears to correlate with optional strengthening (I show examples in a de-
pendent clause to control for a matrix level adverbial, which in unembedded contexts, could in
principle apply below the modal). And crucially, fd’s necessity reading is possible with never, but

not plain sentential negation.

(284) a. Jagar en person som aldrig fa  betala boter.
I ama person who never mod pay fines

I am a person who never {has to, is allowed to} pay fines.

b. Jagar enperson som inte fa  betala boter.
I ama person who neg mod pay fines

I am a person who {*doesn’t have to, isn’t allowed to} to pay fines.

This test cannot be run in Slovenian, because it is a negative concord language, and there-
fore sentential negation must be present whenever never is. The test is also unavailable in Siona,
because it does not have negative quantifiers, and ‘never’ is expressed as ‘not sometimes’, therefore

sentential negation is again present.
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3.2.8 On the diachrony of modal SLI triggers
3.2.8.1 An acquisition bias and diachronic consequences

While the data in this section is mainly synchronic, there are a few cases in which looking at
the diachronic development of SLI triggers is useful to understand the more general picture. In
this section, I give a number of arguments that are suggestive of a picture in which obligatory
possibility SLI triggers are, in most cases (‘most cases’ to be defined), unstable in their diachronic
development, and are rapidly reanalyzed into necessity modals.

The first argument comes from thinking about the learnability of SLI triggers. If a toddler
is confronted with a neg-raising modal, how do they decide whether the modal is an existential or a
universal SLI trigger (or potentially even something else)? Indeed, as neg-raisers, in unembedded
non-negated and negated contexts, possibility and necessity SLI triggers behave in essentially the
same way. Data that differentiates them is rarer: in contexts with a specific QUD, and when
embedded in non-upward-entailing environments. A child is likely not exposed enough to modals
in these contexts. How then can the child learn whether an item is a possibility or a necessity?

In order to solve this learnability puzzle, I hypothesize the following acquisition bias: con-
fronted with a neg-raising modal, i.e. whose distribution is ambiguous between an obligatory
necessity and obligatory possibility SLI, and in the absence of sufficient evidence from contexts
other than unembedded and negation, the child will give a preference for non-negated forms rather

than negated forms to not be derived via implicature.

(285) a. Type of data the child hears and meanings inferred from contextual cues:?®

» M(p) =0p
(i) ‘NegM(p))’ =U-p
(iii) Insufficent data from contexts licensing potential weak readings of ‘M(p)’ or
‘Neg(M(p))’
b.  Possible analyses of M:

(i) Mis apossibility SLI trigger:

Z5Dieuleveut et al. (in prep) argue that children are sensitive to contextual cues to infer modal force.
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EXH? O(p) = Up
~0(p) =U-p
(ii)) M is a necessity SLI trigger:
L) =Dp
ExH? =((p) = O-p
c. Analysis preferred: M is a necessity SLI trigger, because the child gives a preference

for non-negated forms to not be derived via implicature.

This means that all obligatory possibility SLI triggers (absent independent evidence for
underlying possibility readings, to be discussed shortly) will be reanalyzed into necessity modals,
in the absence of additional evidence.

The second argument for this diachronic hypothesis, and its corresponding learnability
bias, comes from the current available data on the typology of obligatory SLI trigger. Among neg-
raising modals I have looked at, there appears to be many more necessity modals than possibility
modals. I have found only 3 obligatory possibility SLI triggers — Siona ba’iji, French avoir (a)
and Slovenian moci. In contrast, [ have examples of 4 obligatory necessity SLI triggers, that were
selected among more candidates that I have not included in this chapter (Dutch moeten, Greek
prepi, Khoekhoe ni, German haben zu, Portuguese dever), which have passed initial tests for a
universal SLI pattern.

Furthermore, out of the three obligatory possibility SLI triggers I analyze, two of them,
Slovenian moci and French avoir (a), exhibit patterns suggesting reanalysis into necessity modals,
further skewing the typology, and supporting the hypothesis that obligatory possibility SLI triggers
do not remain long that way. In fact, the historical analysis of moci provides an idea of the life
expectancy of a possibility SLI trigger. I have provided evidence that optional moci was around
until mid-20th century. Therefore, the timeframe between moci’s becoming an obligatory SLI
trigger and its being reanalyzed into a necessity modal is relatively short — roughly 70 years (as
an upper bound for seeing actual necessity tokens of moci appear in the data after it has become

an obligatory SLI trigger). This gives an idea of what the conditions should be for a possibility
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obligatory SLI trigger to exist in a language. I will argue in the scalemate study of moci (section
3.3.1.2.2) that the shift from optional to obligatory SLI behavior corresponds to the disappearance
of moci’s scalemate morati in colloquial speech at around the same time. Therefore, speakers up to
the mid-20th century were still exposed to unembedded possibility readings of moci (i.e. frequent
unambiguous possibility readings), while it was still an optional SLI trigger. However, they were
also witnesses of the decline of morati in colloquial speech, and therefore its disappearance as
an appropriate scalemate to moci. As a result, speakers began to treat moci as an obligatory SLI
trigger, and the number of unembedded possibility readings of moci declined. Eventually, speakers
begin to posit necessity readings for it, contributing to the disappearance of moci as a possibility
SLI trigger. This makes sense as a more general tendency, where speakers exposed to unembedded
and unnegated necessity utterances with a modal M will learn the modal as a necessity modal,
rather than a obligatorily strengthened possibility, if there is no or little unambiguous evidence of
M being a possibility modal.

There is one caveat to considering the asymmetric typology of obligatory SLI triggers as an
argument for the diachronic hypothesis. There appears to also be a possible asymmetry between
possibility and necessity optional SLI triggers, and possibly even non-SLI triggers, where necessity
modal items are more numerous. Among optional SLI triggers, we have as possibility modals
Swedish fa and its Scandinavian cognates, and obsolete Slovenian moci; as necessity modals,
there is French devoir, Spanish tener que and haber que, and Russian nuzno and nado. However,
these modals do not pose a learnability problem, as the distribution of their readings in unembedded
contexts is different. Furthermore, there is evidence from Slovenian (and perhaps from Old English
*motan, as described in Yanovich (2016), to be discussed shortly), that a possibility optional SLI
can survive for centuries under that form. I leave the puzzle about this asymmetry open.

The third argument thus comes from Yanovich’s (2013; 2016) work on the diachrony of
English must. While English must is currently a necessity modal, Yanovich shows that it used to
be a variable force modal in Old English and Early Middle English. He describes a stage of Old
English *motan in which it was compatible with both possibility and necessity meanings, but under

negation, was only interpreted as narrow scope possibility. This is compatible with *motan being
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an optional SLI trigger (although Yanovich himself does not give that analysis). Yanovich does not
provide evidence for a stage in which must was an obligatory possibility SLI trigger, which is not
surprising, since it would be more difficult to spot and Yanovich was not looking for it, and that
stage would be relatively short if must would be reanalyzed as a necessity within a generation. In
order to give support for the existence of this stage, one would have to find evidence of must as a
possibility in non-UE contexts, while it was unambiguously necessity in UE contexts, as well as
the concurrent disappearance of a scalemate to must (either by its disappearance from the register
of must, or a change in the syntax or semantics of must or its scalemate that would break the
scalematehood relation, as defined in the following section).

Other than Yanovich’s work, there are not many discussions in previous work that would
provide support for this diachronic hypothesis. This is not surprising, since SLIs have only recently
surfaced as a recognized phenomenon. Furthermore, there is very literature on the diachrony or
acquisition of modal force. Aside from Yanovich, I am not aware of anyone discussing force from
a diachronic point of view, and on the acquisition side, the literature is only in its beginning stages,
found in Dieuleveut et al. (in prep, 2019); Jereti¢ (2018); Noveck (2001); Oztiirk and Papafragou
(2015). However, there is nothing in these works that could shed light on the hypothesized di-
achrony of possibility SLI triggers, since they don’t contain examples of possibility SLI triggers in
them (nor were the authors looking for them).

Finally, the fourth argument is that this hypothesis about the diachrony of SLIs has desirable
consequences for the analysis of ‘have to’ constructions cross-linguistically, of which French avoir
(a) is an example. The analyses of these constructions gain a great deal of explanatory power once
the learnability bias is taken into account, both in proposing a compositional origin based on an
existential quantifier, and observing how most such expressions have been grammaticalized into

necessity modals. I discuss this in the following section 3.2.8.2.

3.2.8.2 A grammaticalization path for ‘have to’ constructions

In this section, I give an overview of a cross-linguistically common type of modal expression

formed from an existential or possession construction (e.g. English have in have to), generally as-
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sociated with root necessity. I propose that it begins as a compositionally derived construction that
yields a possibility meaning, but that can then be grammaticalized into a necessity. This grammat-
icalization analysis will shed light on the ambiguous behavior of French avoir (a). Furthermore,
it will give tools to determine the lexical status of Spanish tener que and haber que and Ewe ele
be (which fall into the ‘have to’-type modal constructions), necessary to determine scalematehood
relations, or lack thereof, with other modals in the lexicon of the language, which is the task of

section 3.3.

3.2.8.2.1 The BE-modal generalization and a hypothesis Necessity constructions bearing a
relation with existential or possessive constructions are very pervasive cross-linguistically, though
not systematically available. In this section, I expand the possession-obligation generalization
proposed by Bhatt (1998) to any construction involving an existential construction, namely ‘there is
to vP’, ‘has to vP’, and ‘get to vP’. I propose a compositional origin story for these expressions, and
a diachronic grammaticalization path that separates them from their initial compositional origin.
This story is partially based on the more general diachronic hypothesis proposed in the previous
section 3.2.8.1, in which obligatory possibility SLI triggers end up being learned as necessity
modals.

To my knowledge, the only cross-linguistic analysis of such constructions is given by Bhatt
(1998),who notes the widespread link between possessive constructions and obligation expressions
formed from the possessive and non-finite verbal forms. His analysis is based on a semantics of
possession that is formed from an existential construction, and the existence of a covert neces-
sity modal. As Bhatt acknowledges, this analysis does not fulfill the desideratum of drawing a
link between the existential construction and the obligation semantics, that should exist given the
pervasiveness of such constructions.

In this section, I formulate a hypothesis that would address this desideratum. I propose that
existential constructions are formed from an existential quantifier, while generally type-inflexible,
can acquire type-flexibility and quantify not only over sets of individuals but also sets of worlds.

Just as a typical quantifier over individuals, the set quantified over is restricted to a relevant set
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of elements. A relevant set of worlds will contain worlds in which relevant facts hold, i.e. a
circumstantial modal base. The modal flavors that arise from these constructions will therefore
all be root, however, not all root flavors are expressed. I argue that this set of worlds will be
further restricted by any possible ordering source compatible with the construction’s argument
structure. Maintaining Bhatt’s assumption that possession is built from existential constructions,
I argue that besides the possessive construction, we find similar constructions with an impersonal
existential and constructions based on verbs with the semantics of ‘receive’, which can be analyzed
as possession constructions along with a giver, and can therefore also be based off the existential
construction. We can summarize the three types of existential constructions which can be used to

express modality, differing only in their argument structure.

(286) a. There is to vP.
Siona ba’iji, Ewe ele be, Spanish haber que
b. (X) has to vP. ~ There is to vP at X.
English have to, Spanish tener que, French avoir (a)
c. (X)getto vP (from Y). ~ There is to vP at X from Y.

Swedish fa, French avoir (a), English get to and gotta

Thus, utilizing the type-flexible existential quantifier from each of these constructions, we
can make a modal that is of existential force. However, we observe universal force in almost all of
these constructions. I argue that this universal force comes from either an existential SLI trigger,
or a universal that has been grammaticalized from an existential SLI trigger.

I list below all the relevant constructions, and whether they are grammaticalized as neces-

sity, or still a possibility modal.

(287) a.  English. I {have to, gotta, have got to} go. necessity, no subdomain alts
b. Ewe. Ele be mayi. necessity, with subdomain alts
c.  Spanish. Tengo que ir. necessity, with scalar and subdomain alts
d. Spanish. Hay que ir. necessity, with scalar and subdomain alts
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e. French. J’ai ay aller. both parses available

f.  Siona. Saiye ba’iji. possibility, with subdomain alts
g.  Swedish. Jag far ga. possibility, with subdomain and scalar alts
h.  English. I get to go. possibility, no subdomain alts

3.2.8.2.2 Evidence for (non-)grammaticalization In this section, I will give evidence of gram-
maticalization of the necessity parses, and non-grammaticalization of SLI-triggering possibility
parses.

There are two ways a construction can be grammaticalized with its particle: either as a
lexical word or an idiom span, i.e. a sequence of consecutive heads whose semantics is non-
compositionally derived. In both cases, they will be associated with a single primitive meaning.
The difference between these two types is in their syntactic behavior. A lexical word will behave as
a word, meaning that it will never be able to be split in the middle by an adverb. An idiom span on
the other hand, as a series of consecutive syntactic heads, which behave syntactically identically to
a non-idiom span counterpart. Therefore, adverb splitting will be allowed. However, we can still
identify its grammaticalization by making a list of clauses headed by the particles involved in the
constructions. If the construction is allowed, then there is no grammaticalization, if it isn’t, then

there is, provided the language otherwise allows such lists.

(288) Tests for grammaticalization.

a. Lexical word:
*BE, adverb, to vP
b. Lexical word or idiom span:

*BE to VP, to vP and to vP

English Let’s begin with English modals got/get to and have to. First, the phonological
(and orthographical, arguably) incorporation of the particle to into gotta is the clearest mark of

grammaticalization we have for these necessity constructions, in fact, for many speakers that use
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gotta, the non-phonologically reduced version got to is not available. Several authors have de-
scribed this grammaticalization (Tagliamonte and D’ Arcy, 2007; Tagliamonte, 2004 a.o.), see also
Stockwell and Schiitze (2019) for variation of the availability of these types of constructions, and
their interaction with negation).

The presence of both necessity gotta and implicative possibility get fo is significant. These
appear to have come from the same verb, yet are now pretty obviously separate lexical items. We
could hypothesize a common origin, where the SLI-triggering possibility modal is interpreted as
possibility in the perfective aspect where it licenses an AE, and the SLI is blocked (though this
relies on the assumption that English used to have a perfective, which it does not now), and ne-
cessity elsewhere. Now, those meanings are split into an AE-triggering possibility and a necessity
modal. Indeed, gef to is now a semantically implicative verb, like manage, where the AE is part of
the meaning of the modal, and triggers an AE without the need of the perfective aspect.

We can run tests for grammaticalization of these expressions. I will argue that there are two
possibilities for grammaticalization: one-word lexical items and idiom spans. These two options
converge in their property that they are not derived compositionally, and are simply assigned a
fixed modal reading in the lexicon. The difference between them is in their syntactic behavior:
while on the one hand, we have an item behaving as a single word, on the other, we have an item
behaving in a syntactically similar way as a compositional parse, where the BE-based word and
the infinitival particle can have lives of their own, and separate when they are allowed to by the
grammar.

Therefore, testing one-word items will be significantly easier than idiom spans.

I argue that English gotta, have to and get to are one word lexical items, because they

cannot be split by an adverbial.

(289) a. *I got/have, unfortunately, to go home.

b. 771 get, finally, to go home.

‘We can also check these cases in lists.
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All cases of grammaticalization involve non-compositional expressions, therefore, the con-
junction of a list of constructions should be blocked.?”:?® And indeed, for English get to, got to and

have to, this is not possible.

(290) a. 7?Today I get/got/have to meet a friend, to go shopping and to go to a museum.

b. 77Today I don’t get/got/have to meet a friend, to go shopping and to go to a museum.

In contrast, this is possible with a non-grammaticalized parse like English ‘allowed to’, formed
from an adjectival predicate that selects an infinitival complement. This construction freely allows

adverbial insertion and lists of ro-headed clauses.

(291) a. We are(n’t) allowed, finally, to go out.

b.  Weare(n’t) allowed to go out, to go into stores masked, and to meet friends in parks.

Spanish In Spanish, tener que and haber que are idiom spans. They allow adverbial

splitting, but not list making.

(292) a. Tenemos/Hay, desgraciadamente, que irnos de aqui.
have.1p/is unfortunately comp go  from here

We unfortunately have to leave this place.

b. ??Tengo/Hay que ver a un amigo, que hacer compras y que ir a un
have.ls/is that see comp a friend comp do  groceries and comp go to a
museo.
museum

I have to go see a friend, go shopping and go to a museum.

The unavailability of a list of que-headed infinitival clauses contrasts with the availability of the

same clauses in a very similar construction in which a noun is present.

?"This test originated by a spontaneously offered ungrammatical judgment by Hagen Blix for the corresponding
have to construction in German.

28]t appears that cases of simple conjunction with two items are still allowed, but lists are not. This suggests that
ATB extraction is allowed for the former, but not the latter.
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(293) Tengo cosas que mirar, que comprar, que comer,lo que quieran.
have.1s things comp look comp buy comp eat what comp want

I have things to look at, to buy, to eat, whatever you want.

French French is analyzed as ambiguous between a grammaticalized necessity parse and
a non-grammaticalized, compositional possibility SLI trigger parse. I will show data from lists
showing a contrast between the necessity and possibility parses in relevant environments.

A disclaimer: the data in this section is only preliminary. I report my own judgments;
however, there appears to be quite a bit of variation among the judgments of other French speakers
consulted. This is not surprising, given that variation was already observed in the availability of SLI
triggering avoir (a) in the first place. Moreover, it might very well be that the ambiguity of avoir
(a) is an unstable stage of the modal, possibly muddying the judgments of even the speakers who
allow both parses. Because of the instability of avoir (a)’s ambiguity, and the relative difficulty of
these constructions, a controlled survey of the data should be desirable in order to confirm whether
there is a contrast.

The ambiguity analysis of avoir (a) predicts that in unembedded, unnegated contexts, a list

is possible. This prediction is borne out in the following sentence.

(294)  Aujourd’hui j’ai [break] a ranger, a faire les courses et a écrire.

Today I have to tidy up, to go shopping and to write.

(295) Je suis contente, aujourd’hui je n’ai pas a faire les choses que je dois faire habituellement:

a ranger la maison, a travailler, a faire les courses.

However, this is not always available. In the previous example, a prosodic break improves
the sentence. If a necessity parse is preferred, as is suggested in section 3.2.3.3 on the data with
avoir (a), we could imagine that if a break is not there, we are garden-pathed into the necessity
parse, until we encounter the second a. We can construct an example in which the garden path is

harder to repair, as in the following, which is not available.
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(296) 7?Aujourd’hui j’ai beaucoup de choses a faire: a ranger ma chambre et a travailler.

Today I have a lot of things to do: to tidy up and to work.

The compositional and grammaticalized parses of avoir (a) get differentiated in non-upward-
entailing contexts, and when avoir (a) is perfective-marked, where the former parse can be inter-
preted as possibility one, and the latter is interpreted as necessity. Here we can see contrasts

between the two parses.

(297) a. Eh, tu n’as pas a faire ¢a! a entrer dans ma chambre comme c¢a, a prendre mes
affaires, a m’embéter...
‘Hey, you can’t do that! go into my room like that, take my things, bother me...’
b.  ??Je suis contente, aujourd’hui je n’ai pas a faire les choses que je dois faire habituelle-
ment: a ranger la maison, a travailler, a faire les courses...
‘I am happy, I no longer have to do everything I had to do. tidy up the house, work,

go shopping...’

In the perfective, there is again a contrast (though the compositional parse appears somewhat de-

graded, at least compared to the negated example, but still better than the necessity parse).

(298) a. ?La semaine derniere, il a eu a faire des choses incroyables... a rencontrer son
gourou, a lui poser des questions et méme a lui toucher les cheveux.
‘Last week, he got to do incredible things: meet his guru, ask him questions and
even touch his hair.’
b.  77Cette semaine, j’ai eu a faire beaucoup de choses... a écrire ce chapitre, a ranger
la maison et a m’occuper de tout le monde.

‘This week, I had to write a chapter, clean the house and take care of everyone.’

Note: It appears that typical three-item coordination a-headed clauses are always available.

However, we observe a contrast between the two parses when the coordination is not an argument

136



of avoir, but is anaphoric to the expression ‘to do things’. This may be due to specificities of
French syntax allowing ATB extraction of avoir, and therefore allowing the idiom span to surivive
in coordinations. However, in anaphoric contexts, ATB extraction is no longer possible.
Interestingly, adverb splitting in the perfective is also significantly worse with the necessity
parse than the possibility parse, suggesting that necessity avoir (a) is lexicalizing into a single

word.

(299) a. 7?)’ai eu, malheureusement, a payer une amende.
I had, unfortunately, to pay a fine.
b. J’ai eu, enfin, a rencontrer mon idole.

I got, finally, to meet my idol.

There is evidence that for some speakers, avoir (a) is resembling the get to-gotta grammat-
icalization split, because avoir (a) in its negated possibility use is often preferred in implicative
contexts. If you ask a French speaker, the most natural examples with the intended negated pos-
sibility reading of avoir (a) come in contexts in which the event described by the prejacent has

already occurred, or is likely to occur.

(300) a. Tun’as pas a me parler comme ¢a!
“You don’t get to talk to me like that!
b. 7Les étudiants de NYU n’ont pas a retourner sur le campus sans se faire vacciner.

The students at NYU cannot return to campus without getting vaccinated.

Note that a positive version is not yet available, suggesting current polarity sensitivity.

(301) ??Jai a sortir et voir un film ce soir.

int. ‘I get to go out and see a movie tonight.’
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The slight weirdness of the non-implicative context might suggest a general preference for
the grammaticalized parse. However, the compositional parse is still available, as shown in the
examples above.

At what point do compositional parses cease to exist? When the BE operator ceases to
be type-flexible. This surely happens shortly after parses have been grammaticalized into non-
compositional items that do not rely on a type-flexibility of the BE operator to be interpreted

modally.

Ewe In Ewe, the ele be construction does not allow list making with the complementizer,

or adverb splitting. This suggests that the construction is indeed grammaticalized.

(302) E-le be m-a-wo do, (*be) (m)-a-tutu, vu-a nu  (*be) (m)-a-yi
expl-be comp 1s-prosp-do work comp 1s-prosp-clean car-def body comp 1s-prosp-go
adagbe.
hunting

‘I must work, clean the car and go hunting.’

(303) ?E-le, unfortunately,be  m-a-yi.
expl-be unfortunately comp Is-prosp-go

int. “We must, unfortunately, go.’

Siona Siona, in contrast, allows for lists with its ‘there is’ construction, suggesting that

there is no grammaticalization of the be with the infinitival markers.

(304) Beo-ji pupu-ye, ca-ye, banije ao ai-fie.
neg.cop-3s smoke-inf talk-inf nor  food eat-inf

‘We must not smoke, talk nor eat.’

3.3 On the nature of scalar alternatives

Having collected a significant number of SLI-triggering modals of different types, we can now
address a question that has so far been left open: what determines whether a lexical item projects

scalar alternatives? In other words, why is it that obligatory SLI triggers, like Siona ba’iji and
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French falloir, do not associate with a scalemate, while optional SLI triggers like Swedish fa or
Spanish tener que do? One answer is that lexical items are arbitrarily specified for associating with
a scalemate or not. This answer is theoretically dispreferred, because it gives the child one more
lexical property to learn, and it would furthermore question a central aspect of previous theories
of scalar alternatives, which states that scalemates are found in the lexicon. For these reasons, I
give preference to the hypothesis under which scalemate association (i.e. the property that allows
for projection of scalar alternatives) is not an idiosyncractic lexical property, and instead is fully
determined by the lexicon of the language. I provide support for this hypothesis in section 3.3.1
by showing that data from the languages of each of the studied SLI triggers, along with certain
plausible stipulations, is consistent with it. The comparison of the lexicons of obligatory and
optional SLIs will allow a new definition of scalar alternatives, one in which a scalemate must be
a lexical item that is grammatical and felicitous in all of the item’s contexts of use.

After coming up with a definition of scalar alternatives based on data from SLI triggers,
I turn in section 3.3.2 to data on non-SLI triggers. Non-SLI triggers may also trigger scalar im-
plicatures, and are therefore also expected to project scalar alternatives. This investigation will
reveal, perhaps surprisingly, that the constraints on the shape of scalar alternatives observed for
SLI triggers in 3.3.1 do not apply in certain examples of non-SLI triggers. I therefore propose a
theory in which there are two types of scalar alternatives, which I call “lexical scalar alternatives”
and “clausal scalar alternatives”. As the names suggest, the difference between these two types of
scalar alternatives will be found at the level at which they are generated: at the word-level, or at
the clause-level. This distinction correlates with the constraints on the shape of scalar alternatives.
Lexical scalar alternatives will require a close match in syntactic and semantic properties, in order
to allow replacement at the level of the word. In contrast, clausal scalar alternatives will not require
that level of precision, because they will be generated at the level of the clause, based on a notion

of semantic equivalence, which does not require a full morphosyntactic and semantic match.
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3.3.1 What makes a scalar alternative? The answer from SLI triggers
3.3.1.1 Overview

According to the definitions given in Chapter 2, the difference between obligatory and optional
SLIs lies in the presence of a scalar alternative. Therefore, under the hypothesis that scalematehood
is not an arbitrary lexical specification, if an item projects subdomain alternatives, an obligatory
SLI pattern arises when there are no appropriate scalemates, and an optional SLI pattern arises
when an appropriate scalemate is available.

I will test the hypothesis that scalematehood is lexicon-based by looking for potential scale-
mates of each SLI trigger in the lexicon of each language. ‘Potential scalemates’ are expressions
whose meaning appears to be the dual of that of the SLI trigger (e.g. necessity modal expressions
are potential scalemates to a possibility modal, and vice versa). Whether or not they will be actual
scalemates depends on what the constraints are on scalematehood.

I will compare various properties of each SLI trigger and its potential scalemate(s). Un-
der the lexicon-based scalemate hypothesis, we expect that whenever there are no candidates for
scalemates in the lexicon, the SLI trigger must be obligatory. If there are potential scalemates to
the SLI trigger, then the SLI trigger should be obligatory just in case the scalemate differs from it
in a relevant property. Therefore, for an obligatory SLI trigger, I will stipulate that the differences
between it and its potential scalemate(s) block scalemate association. For an optional SLI trigger, |
will stipulate that the differences (if any) between it and its potential scalemate do not block scale-
mate association. Based on this resulting set of stipulations, I will draw a generalization about
what makes a scalemate appropriate.

The detailed comparisons of SLI triggers and potential scalemates are found in section
3.3.1.2 for obligatory SLI triggers, and section 3.3.1.3 for optional ones. The results of these
comparisons reveal a promising picture for a lexicon-based theory of scalar alternatives; I give a
brief overview below. Table 3.4 summarizes the comparison between obligatory SLI triggers and
their potential scalemates (sometimes selected among a larger set of potential scalemates in the

lexicon to be most similar to the SLI trigger), and Table 3.5 does the same for optional ones.
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potential SEMANTICS SYNTAX

SLI trigger other
scalemate flavors tense aspect pos as c-type
ba’iji %]
moci morati infrequent
treba #+
avoir (a)  devoir #
falloir pouvoir +
. étre possible de é.p.d. not lexical
ele be atenu # #
. modede le be #
deber poder #+
must can #
may >

Table 3.4: Comparing properties of obligatory SLI triggering modals and their potential scalemates

In Table 3.4, we can see that the obligatory SLI triggers and their potential scalemates, if

present, all differ in at least one semantic or syntactic property. We also find one SLI trigger (ba’iji)

that does not have any potential scalemates in the lexicon.

SLI trigger  potential SEMANTICS SYNTAX

scalemate flavors tense aspect pos as c-type other
Tmoci morati morati PPI
fa behova C
devoir pouvoir
tener que poder t.q. idiom span
haber que  se-poder h.q. idiom span
nuzno, nado mozno moZno PPI

Table 3.5: Comparing properties of optional SLI triggering modals and their potential scalemates

Table 3.5 shows the comparison of optional SLI triggers and their potential scalemates and

reveals that there are the following differences: the scalemate can express a superset of flavors of

that of the original item; the scalemate can be polarity sensitive, and the original modal can be an

idiom span. These properties are thus stipulated to not block scalemate association. Furthermore,

there is one pair of items in which no differences are observed (devoir-pouvoir).

Looking at the two tables together, we observe that the properties which differentiate op-

tional SLI triggers and their scalemates are not the same as those which differentiate obligatory SLI
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triggers and their potential scalemates. This allows us to propose a consistent lexicon-based theory
of scalar alternatives. In particular, an item can be the scalemate of another only if it matches
in all relevant syntactic properties (part of speech, argument structure, complement type) and se-
mantic properties (flavors, temporal and aspectual profile). It does not have to match in polarity
sensitivity. A scalemate must be a lexical item, as shown by the fact that the French possibility
expression étre possible de, not an atomic lexical item, cannot be a scalemate to falloir (which oth-
erwise seem to match it in all properties). Furthermore, it appears that scalar alternatives cannot
be derived (solely, at least) by replacement of syntactic constituents. This is shown by SLI triggers
tener que and haber que, which are lexical spans, and therefore part of the language’s lexicon, but
non-constituents, since they are spans. Lastly, it appears that an item cannot act as a scalemate
to another when it is low frequency in a given register (which is the case for Slovenian necessity
modal morati, which is hardly used in everyday speech in contemporary Slovenian).

The set of properties that constrain scalematehood can be formulated into a plausible gen-
eralization: an item B can be a scalemate to an item A if A and B are lexical items and if A can
be replaced by B without affecting a sentence’s grammaticality or its semantics, modulo quantifi-
cational force. In section 3.3.1.5, I explain how this generalization captures the data in the tables,
and discuss its significance. I then sketch a theory of ‘lexical scalar alternatives’ that predicts this
generalization. I also talk about how it compares to previous theories, and discuss directions for

further work.

3.3.1.2 Potential scalemates to obligatory SLI triggers

In this section, I review all obligatory SLI triggers from section 3.2. I will scan their lexicons for
most likely candidates for potential scalemates (corresponding to necessity modals for possibility
SLI triggers, and possibility modals for necessity SLI triggers). I compare the syntactic and seman-
tic properties of the SLI trigger and its potential scalemate(s). These properties are then stipulated

to block scalemate association, in order to account for the scalelessness of obligatory SLI triggers.
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3.3.1.2.1 Siona ba’iji Siona ba’iji is a possibility modal and obligatory SLI trigger. In Siona,
there is no necessity modal in the lexicon of the language, and for this reason, ba’iji cannot have a

scalemate. This is consistent with the obligatoriness of the SLI observed with ba’iji.

3.3.1.2.2 Slovenian moc¢i Obsolete moci was an optional SLI trigger, and then became con-
temporary moci, an obligatory SLI trigger. According to the hypothesis that links the type of SLI
triggering with the availability of a scalemate, there should be a scalemate that was no longer avail-
able. I will argue that morati used to be a scalemate to moci up until the mid-20th century, but then
its disappearance from colloquial speech made moci into an obligatory SLI trigger.

Let’s start with the modal lexicon of the language. The currently available necessity modals
in the language are morati, treba, and naj. Modals treba and naj cannot be appropriate scalemates
to moci for syntactic reasons. Moci is verbal, inflects as a verb, and takes a nominative subject.
Syntactically, treba and naj are adverbial. In contrast, morati has a similar syntactic behavior as
moci, being an inflecting verb, and taking a nominative subject. Furthermore, as shown in Roeder
and Hansen (2007), morati can express all the flavors that moci expresses: pure circumstantial,
teleological, deontic, and epistemic.?’ Therefore, morati seems to have all the morphosyntactic
and semantic conditions to be moci’s scalemate.

I argue that despite the perfect match in syntax and semantics, morati cannot be a scalemate
to moci because of its near-disappearance from colloquial speech in modern colloquial Slovenian.
I will show based on corpus data that moci is used in colloquial speech, while morati is found
almost exclusively in formal register. Note that there can be confusion as to how often morati
is used in colloquial speech. As mentioned in an earlier discussion, this is because in standard
Slovenian, the inflected forms of moci and morati sound identical, e.g. ‘morem’ and ‘moram’ for
first person singular are both pronounced as /morom/.*° The forms diverge in the participial forms,

used in past and future tenses: mog(e)l-(a/o/i) for moci and moral-(a/o/i) for morati.

2 Note that I do not have enough evidence to answer the question as to whether a match in epistemic readings is
necessary for scalematehood. I leave this to further research.

39This is not true in some dialects, where /e/ and /a/ phonemes are distinguished phonetically, for example the
dialect spoken around Nova Gorica. However, that fact is irrelevant in that dialect, because the modal upati is used
overwhelmingly instead of moci, as mentioned in Marugi¢ and Zaucer (2016).
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Prescriptively, moci is a possibility modal only (and allowed in negative contexts only),
while morati is prescribed as the necessity modal. In the present tense, this prescriptivism is
seen in writing only, since the pronunciation is the same. In contexts licensing participial forms,
prescriptivists will argue that only moral-(a/o/i) is the “correct” form for a necessity meaning.
However, the uses of this form in non-formal contexts are very rare. A search of the Gos corpus of
spoken Slovene (Verdonik et al., 2011) (http://www.korpus-gos.net/) shows that participial uses of
morati are almost absent in informal situations, in contrast with participial forms of moci. The cor-
pus is tagged for different types of speech situations, allowing to control for formal and colloquial
speech. I identified the category that seemed most informal and unaffected by prescriptive rules
was ‘non-public private’ (nejavni zasebni), which is comprised of conversations among family or
friends. The category that seemed most formal was ‘public — informative and educational’ (javni
informativno-izobraZevalni), comprised of moderated discussions on the radio or TV, and classes
and lectures from elementary school to university. I show the counts of participial forms of moci

and morati in Table 3.6, for each of these sub-corpora.

total # words mog(e)l(a/o/i) moral(a/o/i)
colloquial 290.990 159 24
formal 359.549 73 252

Table 3.6: Uses of participial forms of moci and morati in colloquial and formal situations

The contrast is clear: in colloquial speech situations, for 159 uses of participial moci in
informal situations, there are only 24 uses of morati; in formal speech situations, the ratio is re-
versed: for 73 uses of moci, there are 252 uses of morati. Therefore, it is safe to say that in current
colloquial Slovenian, morati is hardly ever being used.

In order to explain the shift from an optional SLI pattern to an obligatory one, I am further
claiming that morati used to be used frequently in colloquial contexts. I unfortunately do not
have the tools for determining exactly when morati disappeared from everyday speech, as I do
not have access to corpora of old spoken Slovenian. However, I checked in the same Gos corpus

if colloquial instances of morati increase with age, in case the disappearance of morati is recent.
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Counting unambiguous (participial) uses of the two modals, we have the results below in Table

3.7.
age mog(e)l(a/o/i) moral(a/o/i) ratio moci:morati
19-24 55 7 7.9:1
25-34 40 1 40:1
35-59 41 9 4.6:1
>60 21 7 3:1

Table 3.7: Uses of participial forms of moci and morati per age group

The moci:morati ratio appears to be higher for ages above 35 than for those below 35, and
highest for people above 60. This suggests that the disappearance of morati from colloquial speech
is relatively recent, and has been occuring gradually at least since mid-20th century. Marusi¢ and
Zaucer (2016) report that possibility readings of moci could be observed until up to mid-20th
century. Therefore, it would not be impossible to claim that the increased rarity of morati in
colloquial speech induced the loss of its scalemate status with moci.

Since the loss of morati in colloquial speech is not categorical, we could imagine scalemate-
hood as sensitive to frequency and/or register. A possible scenario is that low frequency affects the
exposure of the potential scalemate to children: if below a certain threshold, they will not consider
the modal as a scalemate. Another possibility is that register must match: morati cannot act as a
scalemate to moci simply because it would not be used in the same range of contexts as moci.

Thus, we can imagine that when morati was still used in colloquial speech, moc¢i was an
optional SLI trigger. But as its frequency in colloquial speech waned (sometime around mid-20th
century), moci could not associate with it no longer, and became an obligatory SLI trigger.

In conclusion, there seems to be a number of observations that correlate with the evolution
of moci. First, the loss of morati in the main vocabulary allowed moci to become an obligatory SLI
trigger. Second, as observed by Marusi¢ and Zaucer (2016), moci was progressively replaced by
lahko in positive contexts — this allowed the language to have a form to express the range of possi-

bility meanings that moci used to express in the positive contexts. Third, the loss of morati might
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have been aided by its phonological merging with mo¢i in inflected contexts (which correspond to
present tense in all persons, i.e. arguably the most common uses).
Finally, one fact about morati must be noted: it is currently a PPI, as it is ungrammatical

with negation, as shown below.

(305) *Nisem morala it.
neg.cop must.prt go

int. ‘I didn’t have to go.” OR ‘I had to not go.’

I also show evidence that it used to be a PPI back when it was expected to still act as a scalemate to
moci. A search in a historical corpus that includes texts from the turn of the 20th century shows that
searches of unambiguous cases of negated morati (search: ‘ni moral’) in unembedded contexts are
nonexistent.>' In contrast, examples of negated moci (search: ‘ni mogel’), for the ‘cannot’ reading,
and negated trebati (search: ‘ni bilo treba’) for the ‘not have to’ reading are very common. Since
there were many clear uses of possibility moci before the turn of the 20th century, as Marusi¢ and
Zaucer (2016) report, we observe no correlation between moci being an optional SLI trigger and
morati being a PPI. This is informative to the theory of scalar alternatives: polarity sensitivity does

not appear to affect scalemate association.

3.3.1.2.3 Frenchavoir(a) Ihave analyzed avoir(a)as ambiguous between a non-compositional
parse, in which avoir a is an idiom span with a necessity meaning, and a compositional parse in
which a possibility modal meaning arises from composing avoir with an a-headed clause (see sec-
tion 3.2.8.2). This possibility parse gives rise to an obligatory SLI trigger, and is therefore expected
to not associate with a scalemate in the lexicon. And indeed, avoir (a) differs from the necessity
modals in the French lexicon in that it takes as complements a-headed clauses, which no French

necessity modal does, e.g. devoir a ... is ungrammatical.*?

3www.clarin.si/noske/sl.cgi/first?iquery=ni+moral&corpname=imp&corpus-search-form=true

32This also suggests that a Katzirian simplification algorithm is not available in this case, where avoir would be
replaced with devoir, and the particle a deleted. After all, the necessity modal devoir covers all flavors, and just like
avoir (a), has all temporal perspectives (see the section on devoir in 3.3.1.3.2 for evidence).
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3.3.1.2.4 French falloir French falloir is a root necessity modal and obligatory SLI trigger.
Therefore it is expected to be the case that there are no possibility modals that can act as scalemates
to it.

I will compare falloir with the two most plausible scalemates to it: pouvoir and étre possi-
ble de. Falloir is obligatorily impersonal, and requires an expletive subject i/, as shown in (306a).

This differs from pouvoir, which requires a contentful subject, as shown in (306b).

(306) a. {I, *je, *tu, ...} faut partir.
exp *1sg, *2sg ... must leave

One must leave. (cannot encode explicit attitude holder)

b. {Je,tu, i, ..} peux/t partir.
Isg, 2sg, 3sg/it ... can leave

{1, you, s/hefit, ...} can leave.

Due to these facts, replacing falloir with pouvoir is semantically odd unless the expletive is
also changed; no subject can take the place of expletive “il" and still produce the desired meaning.
Here, the unavailability of replacement is therefore due to the argument structure of the modal, a
property reflected both in the syntax and semantics of the modal.

Another difference is that falloir can select a wider range of complement types, e.g. finite

complement clauses, while pouvoir can’t.

(307)

P

Il faut que tu partes.
it must that you go

‘It must be that you go.’

b. Il faut un crayon.
it musta pencil
A pencil is needed.

(308)

e

*Je peux que tu partes.
I can thatyou go

b. *Je peux un crayon.
I can a pencil
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Note that in cases where falloir embeds a complement clause, as in (309a) we could imag-
ine a sentence with possibility pouvoir that achieves the possibility meaning needed for a scalar

alternative, where it acts as a raising verb (the context is chosen to prefer that reading), as in (309b).

(309) a. Ilne faut pas que le bébé reste seul.
it neg must neg that the baby stay alone

The baby must not stay alone.

b. Le bébé ne peut pas rester seul.
the baby neg can neg stay alone

The baby cannot stay alone.

Here, the semantics of the two sentences is arguably exactly the same. However, the replacement
of falloir by pouvoir is impossible here for independently motivated reasons: the sensitivity of
scalemate replacement to the syntax of the expressions (which here differs), and the requirement
that the scalemate must match the item in all of its contexts of use.

We also consider the expression étre possible de, literally ‘be possible to’. This expression
is impersonal, like falloir. However, it is not a lexical item, and therefore by assumption cannot
replace falloir in the lexical space. Evidence for it not being compositionally derived is found from

the possibility of ellision of the de-headed clause.

(310) A: C’est possible d’y aller?
it.is possible to.there go

‘Is it possible to go?’

B: Oui, c’est possible.
yes it.is possible

“Yes, it is possible.’

Furthermore, even if the theory allowed for replacement of constituents in the tree, it would

not help for étre possible de, which is not a constituent.

3.3.1.2.5 Spanish deber Spanish deber is a necessity obligatory SLI trigger. The theory there-

fore says that it should not be able to associate with any possibility item in the Spanish lexicon.
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The one plausible candidate for a scalemate to deber is the possibility modal poder. 1 argue
that it cannot associate with it because it has one (visible) difference: it interacts differently in
the perfective aspect. Most modals in Spanish, as is observed more generally across languages,
license an actuality entailment when perfective marked. This is shown crucially for possibility

modal poder, and necessity modal tener que.

(311)

o

Pude ir, #perono fui. — I went.
can.pf gobut neg went

int. I was able to go, but I didn’t go.

b. No pude ir, #pero fui. — Ididn’t go.
neg can.pf go but  went

int. I wasn’t able to go, but I went.

P

(312) Tuve que ir, #perono fui. — I went.

have.pf that go but neg went
int. I had to go, but I didn’t go.

b. No tuve que ir, #pero fui. — Ididn’t go.
neg have.pf that go but  went

int. I didn’t have to go, but I went.

In the perfective aspect, the first observation is that deber is marked, and there seems to be a
preference for a perfective-marked deber with negation, although it is not categorical. Furthermore,
its entailments are reversed: when non-negated, perfective-marked deber licences an anti-actuality

entailment, and when negated, it licenses an actuality entailment.

(313) a. Context: there is a dangerous part of the path. I need to get to the other side if 1

want to reach my goal, the top of the mountain.

Debi pasar. #Y pasé. ~- Ididn’t pass.
must.pf go  and passed

(1) int. ‘I had to pass. And I passed.’
(i) ‘I should have passed.’
b.  Context: there is a dangerous part of the path, and it was common sense that it was

too risky to take it no matter the circumstance.
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No debi pasar. #Y no pasé. ~- I passed.
neg must.pf go  and neg passed

(i) int. ‘Ididn’t have to pass. And I didn’t pass.’

(i1) ‘I shouldn’t have passed.’

The same meaning can be expressed with a typical counterfactual construction, which is con-

structed from the modal and counterfactual marking, as shown below.

(314) a. Deber-ia haber pasado.
must-cf have passed

‘I should have passed.’

b. No deber-ia haber pasado.
neg must-cf have passed

‘I shouldn’t have passed.’

I will not attempt to give an analysis of this unexpected behavior, but only take it to mean
that deber has a particular semantics which prevents it from associating with poder.

Otherwise, deber and poder behave exactly alike: they are identical syntactically, cover all
modal flavors, and can both take past, present and future temporal perspectives.

This brings up the noteworthy observation scalematehood may be blocked because of the
behavior in an environment in which the presence or absence of a scalemate doesn’t matter. In this
case, SLIs are blocked in the perfective aspect. This example supports the claim that an item must
have the same scalemate across environments, even in those in which they don’t matter, suggesting
that scalemates are derived at the word-level, and sensitive to every aspect of the semantics of the

item.

3.3.1.2.6 English must Must is, for some English speakers, a necessity modal and obligatory
SLI trigger. 1 will argue it does not associate with any possibility modal in the language, because
it is different from its auxiliary possibility counterparts might, may and can in having more modal

flavors and/or different temporal properties.
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Might is purely epistemic, and therefore cannot compete with must in its root meanings,
which is where we expect the scaleless implicature to arise. We can therefore rule it out.
May has a more restricted set of flavors than must. It expresses deontic and epistemic

meanings, as shown below.

(315) a. #To go to Harlem, you may take the A train. (teleological)
b. #Jane may climb the tree. (ability/pure circumstantial)

c. #Hydrangeas may grow here. (pure circumstantial)

In contrast, must s available with teleological and pure circumstantial flavors.

(316) a. To go to Harlem, you must take the A train. (teleological)

b. Jane must sneeze. (pure circumstantial)

Possibility modal can, in contrast, expresses the whole range of root modal flavors, just
like must.*® Therefore, can does not differ from must with regards to flavors expressed.
I will now show that the temporal profile of must differs from that of can, but not from that

of may. Indeed, in its root flavors, must can only have present perspective.*

(317) a. #Yesterday, Vicky must.PAST to school. [int. had to]

b. #Probably next week, Vicky must.FUT go to school. [int. will have to]

Like must, may can only have present temporal perspective.

3There is variation in whether can can express epistemic meanings, and some authors report epistemic can is an
NPI. Regardless, I have chosen to ignore the effect of a modal being able to express or not epistemic meanings, partly
because of the lack of evidence, and partly because it is very plausible that it wouldn’t matter to scalematehood. In this
dissertation I am assuming that epistemic modals have a different syntax and semantics to root modals, so it is quite
possible they have a different entry in the lexicon, and therefore don’t necessarily associate with the same scalemates.

3*In fact, in its epistemic flavors as well. If we admit the more general possibility for past perspective with epistemic
modals, must does not appear to have them.

@) When Susan arrived at Bob’s house, she saw that the place was packed. There [had to,#must have been] be at
least a hundred people there. But she found out later that actually, there were only 60.
[context borrowed from Rullmann and Matthewson (2018)]
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(318) a. #Yesterday, Vicky may.PAST go to school. [int. could go]

b. 7Probably next week, Vicky can.FUT go to school. [int. will be able to]

If we take can to be a non-inflectable modal (crucially, analyzed as a separate lexical item

from could), it has the same distribution as must.

(319) a. #Yesterday, Vicky can.PAST go to school. [int. could go]

b. 7Probably next week, Vicky can.FUT go to school. [int. will be able to]

However, there are reasons to think that they are not a separate item. First, the -ould suffix
can in theory be isolated (by factorizing it out from can-could, will-would and shall-should), and
does bear phonological resemblance to the regular past morpheme. If this is the case, then can can
have a past perspective reading when inflected in the past tense, an option that must does not have.

If we prefer the analysis in which can is not the same lexical item as could, we can find
another difference between must and can. Rullmann and Matthewson (2018) note that these two
modals behave differently in sequence of tense scenarios, where must can have a simultaneous
reading, allowing the temporal perspective to match that of the verb of saying, while can can-
not, where the temporal perspective must be present tense. Note that may appears to allow for a

simultaneous reading, like must (in contrast with what Rullmann and Matthewson (2018) report).

(320) a.  When I turned 5, my mom told me I must begin doing chores.
b. #When I turned 5, my mom told me I can begin going out alone.

c.  When I turned 5, my mom told me I may begin going out alone.

Therefore, there are contexts in which must is available but can is not, which means can cannot act
as a scalemate to must.

These two examples of may and can failing to be must’s scalemates show again that the
semantics of the item matters, and that scalematehood appears to be derived at the level of the

word, rather than the utterance.
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Finally, while we have enough arguments to explain must’s scalelessness, it is interesting
to note that its root meaning is marked for formal register. Perhaps this could have a role in the
scalemate search. Intuitively, the reverse should happen: a register-marked item cannot act as a
scalemate for a general-use item, since it could not act as an alternative always (as discussed for
Slovenian moci). But perhaps the reverse is possible too, and register-marked items are separate,
and don’t access items of the core lexicon as alternatives. Again, this would not makes sense at
the utterance level, where general use utterances can of course act as alternatives to utterances in
formal register. However, if an item is register-marked in its syntax or semantics, and there is a
requirement on substitution that scalemates have to match at least all of the item’s syntactic and
semantic properties, then we could imagine that must could only associate with other formal items.
This hypothesis would have to be checked in another situation, where everything else matches. I

therefore leave this here as an interesting hypothesis.

3.3.1.2.77 Ewe ele be Ele be is a necessity modal and obligatory SLI trigger. I will show that
it differs from two possibility modal expressions afenu and possibility construction modede le/li,
and therefore cannot have them as scalemates.

Ele be ranges across root meanings, from pure circumstantial (321), shown here, teleolog-

ical (not shown), to deontic readings, as already seen in (263).

(321) E-le  be m-a-nye.
expl-be comp 1sp-prosp-sneeze

‘T must sneeze.’

It cannot express epistemic readings.

(322) Context: the lights are on...

#E-le be wo-a-no adgeme.
3s-be that 3s-prosp-be.loc home

int. ‘He mustepistemic be home.”
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The temporal profile of ele be is deficient, as it cannot inflect for tense. For example, its expected

inflection for past tense is ungrammatical, as shown below.

(323) a. *E-no (anyi) be  m-a-yi.
expl-be.past (ground) comp 1s-prosp-go
int. ‘I had to go.’
b. *E a-no (anyi) be  m-a-yi.
expl prosp-be.past (ground) comp 1s-prosp-go

int. ‘I will have to go.’

As potential scalemates, Ewe has possibility modal atenu, ‘c