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Abstract In this chapter we present an overview of three main issues that have
surrounded the study of gradable properties—vagueness, measurement, and
dimensionality—and how they have been pursued from the perspectives of phi-
losophy, linguistics, and psychology. We then provide a brief summary of each
chapter in the volume, together with a guide to how the chapters relate to each other
thematically.
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1 Introduction

Many properties that we use to describe individuals or categories of individuals—
dimension, texture, emotions, worth, are just a few examples—manifest themselves
to a greater or lesser degree, and it is often relevant to group, order, or compare
individuals according to the degrees they possess of the properties in question. This
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fact has raised important questions in the fields of philosophy, linguistics, and the
study of cognition.

First, there is the vagueness question. If a property (take size as an example) can
be held to different degrees, on what basis do we partition a set of individuals based
on their size—how do we draw the line between the large and the small? What is
different about vague predicates like long versus those that are arguably not vague
(or needn’t be vague), such as spotted, for which drawing the line is much easier?

Second, there is the measurement question. By what means do we order or com-
pare properties, particularly when these are not reducible to a single measurable
dimension, as is the case with e.g. beauty? How can we best model the semantics of
degree, measure, and comparison constructions in language?

Third, logically prior to the measurement question is the dimension selection
question. Many properties can be compared on more than one dimension. For exam-
ple, we can compare the intensity of a color, or its extension on a surface. This and
other sorts of variability have led to the study of what has come to be known as
scale structure, which can be understood in the broadest sense as the study of how
lexical semantics—including not only themultidimensionality of properties, but also
other factors as well—is connected to more formal properties of gradability, such
as whether a property can be held to a minimal or maximal degree (i.e., is associ-
ated with a bounded or unbounded scale), and what the nature is of the standard or
threshold for truthful ascription of the property.

These problems have been amply explored over the years from a highly theoreti-
cal/conceptual perspective (“the armchair”). However, with the increasing presence
of experimental methods both in philosophy and linguistics, theoretical analyses
are now being tested experimentally. The chapters in this volume, contributed by
philosophers, linguists and psychologists, all reflect this move from the armchair to
the lab. In the remainder of this introduction, we first present a very brief review of
some of the most important perspectives on the semantics of gradability, vagueness,
and scale structure found in the philosophical and linguistics literature, as well as in
the study of cognition and categorization. We then offer an overview of each chapter.

2 Perspectives

2.1 The Perspective from Philosophy and Logic

The philosophical literature has focused in large part on the challenge of understand-
ing how reasoning with vague concepts is possible at all. Classical logic embraces
the law of the excluded middle, making it impossible for an entity to be neither P nor
not P , or to be both P and not P simultaneously. But precisely this seems possible
and sometimes even rather natural for vague predicates like tall or long. Given our
world knowledge concerning pencils and their varying sizes, an 18-cm long pencil
is obviously long, and a 5-cm long pencil is obviously not long. But it is not clear
whether a 10- or 12-cm long pencil is long or not. When asked about it, speakers
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may well accept that such a pencil is “neither long nor not long,” or rather that such
a pencil is “long and not long” (cf. Alxatib and Pelletier 2011; Égré et al. 2013).

Like contradictions, paradoxes also put the foundations of logic at risk, and there-
fore philosophers have long been engaged in a search for a solution to famous
examples such as the Sorites paradox, illustrated in (1), where starting with natural
premises such as P1 and P2, the absurd conclusion C is reached through iteration.
The question is whether a logic that derives this paradox is sound.

(1) P1: A 20-cm long pencil is long.
P2: Any pencil that is 1mm shorter than a long pencil is long.
C: A 1-cm long pencil is long.

These manifestations of vagueness have triggered the development of rich and
diverse theories of the logic underlying the use of vague predicates. These theories
offer alternative theoretical mechanisms for the representation of borderline cases,
imprecise boundaries, the Sorites paradox, and the context dependency of vague
predicates. Epistemicists (Williamson 1994; Fara 2000) urge us to conserve classical
logic, but it is hard to resist accepting that vague predicates have no true cut-off
points for applicability, as supervaluationistsmaintain (Fine 1975;Kamp2013;Keefe
2000). It is also hard to disallow contradictions, as subvaluationists do (Hyde 1997;
Cobreros 2011a) or to resist accepting the tolerance of vague predicates to small
differences, a property that gives rise to the intuition that premises like P2 in (1) are
true.Moreover, the acceptance of tolerance takes us further away from classical logic
(Kamp 2013; Shapiro 2006; Soames 1999; Stanley 2003; van Rooij 2011; Cobreros
2011b; Cobreros et al. 2012; Ripley 2011).

In an effort to determinewhich of the competing theoretical accounts of vagueness
is more successful at explaining natural language data, experimentation has become
not only welcome but also necessary. Philosophical experiments on vague adjectives
most commonly investigate classifications on Sorites-like distributions, where the set
of entities covers a full range of values for a property in a certain range with no gaps
in between any two values (cf. Alxatib and Pelletier 2011; Égré et al. 2013; Raffman
1994, 2005; for a more recent study, see Verheyen et al. 2016). These experiments
usually assess judgments of the truth of vague sentences (e.g. X is tall) or of the
acceptability of contradictory or tautological predicates (e.g.Pand/or not P; see Égré
and Zehr, this volume). The related problem of faultless disagreement has also been
explored recently (see the study by Solt in this volume and references cited there).
Contradictory sentences and cases of faultless disagreement share the fact that they
put the consistency of natural language at risk; they differ in that in the former case,
one and the same speaker asserts or accepts the truth of a proposition and its negation
(e.g. John is tall and not tall), while in the latter, the inconsistent propositions are
ascribed to two different speakers, neither of which can be considered wrong in their
belief.

Philosophers have typically been less concerned with other manifestations of
vagueness in language and thought, such as the connection between vagueness and
gradability, or themanifestation of vagueness in degreemodification and comparison,
issues to which we now turn.
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2.2 The Perspective from Linguistics

We have seen that vagueness poses a problem for a theory of truth and for the founda-
tions of logic: Is a binary system yielding truth and falsity enough to cover borderline
cases, and can such a system be consistent? The linguist’s take on vagueness is quite
different. The starting point is rather the question of how vagueness is linguistically
realized. One straightforward answer is that it is encoded as gradability, and yet this
is just the beginning of the story.

Let us start by noting that gradability is naturally realized on adjectives and
adverbs. The grammatical diagnostic to determine whether an adjective is gradable
consists in placing it in a comparative construction, as in (2).

(2) a. Maria is taller than John.

b. Your shirt is wetter than mine.

Gradable adjectives like tall and wet pose an interesting problem for linguists
because they seem to have many possible interpretations depending on the phrases
in which they occur (for example, which degree modifiers they combine with) and
the situations in which these phrases are used. For instance, adjectives like tall cannot
easily be modified by slightly, while adjectives like wet can (Rotstein and Winter
2004; Kennedy andMcNally 2005; Kennedy 2007b; Sassoon 2012b). This and other
grammatical distinctions reveal a particularwayof integrating contextual information
in the lexical meaning of such adjectives. While some adjectives—those known as
relative or open scale—resort to a contextual standard (to assert that Maria is tall,
we need to consider similar individuals and average over their heights), for others—
the absolute or closed scale adjectives—it is enough to attend to their conventional
meaning to be certain that they can be truthfully predicated of an individual (but see
Sassoon and Toledo 2011; McNally 2011for qualifications).

Linguists are interested in determining what the core meaning components of
gradable adjectives are that enable speakers to use them in different ways, and what
information from the context of use speakers find relevant for interpretation (e.g. for
standard selection), and what they ignore. For example, Aparicio et al. (2015) and
Aparicio et al., this volume, report on a series of eye-tracking experiments which
allow us to better understand the correlation between integration of contextual infor-
mation and the scale structure of adjectives. A different line of research concerns
how degree modifiers can only be used not only as indicators of lexical semantics,
but also as sociolinguistic markers. Beltrama, this volume, presents a study that aims
to characterize the social meanings associated with putatively illicit cases of modi-
fication such as totally tall (on this, see also Beltrama 2016, 2018a; Beltrama and
Staum Casasanto 2017).

Linguists are also interested in formally representing the lexical meaning of vague
predicates and the way they combine with their arguments and modifiers. On one
view, let’s call it the vagueness approach, gradable predicates such as tall should have
the same semantic type as non-vague predicates such as four-legged; the difference
is simply that the former have a gap in their extension, corresponding to the set of
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individuals that cannot be said to be in either the positive or the negative extension
of the predicate. There are different versions of the vagueness approach, most of
which rely on the notion of an ordering to derive the degree-like properties of such
predicates (Cresswell 1976; Klein 1980; van Rooij 2011). This can be illustrated as
follows.

Assume that an adjective like tall denotes a partial function with a positive exten-
sion, a negative extension, and an extension gap. To judge whether a sentence includ-
ing a vague adjective is true, context provides a comparison class (a collection of
relevant similar objects); the choice of comparison class influences which entities fall
into the positive and negative extensions, and which fall into the gap. For example,
in (3), our judgment will partly depend on the physical properties of Peter and on
whether the comparison class is the set of boys, male adults, jockeys or basketball
players.

(3) Peter is tall.

For some comparison classes, Peter will fall into the positive extension, while
in others he will fall into the negative extension, and in still others he might fall
into the gap. The variation in the positive versus negative extensions across different
comparison classes determines the ordering of entities relative to the given predicate:
An entity x will be ordered higher than another entity y iff we can find a comparison
class (most relevantly, the one consisting just of x and y) for which x falls into the
positive extension and y falls into the negative extension—the assumption being
that for no choice of comparison class can either of the two be empty. Thus, entity
orderings (or even degrees, where those are needed) are derived from the entity sets
forming the basic denotations of predicates (see especially van Benthem 1982; Bale
2008; Burnett 2016).

A more popular view in recent years is one on which entity sets are derived,
and degrees are the primitives from which these sets are derived. Gradable predi-
cates include a degree argument which is bound after modification by certain degree
expressions such as very, completely, etc. Thisdegree approach has at least two imple-
mentations. Gradable adjectives are either analyzed as relations between degrees and
individuals (type 〈d, et〉), as proposed by e.g. Seuren (1973), von Stechow (1984),
Heim (1985), or Bierwisch (1989), or asmeasure functions of type 〈e, d〉, as proposed
by e.g. Bartsch and Vennemann (1972), Kennedy (1999, 2007b). On this view, to
avoid a type mismatch in the composition of (3), and to introduce a standard for the
truthful application of the predicate, it is common practice to assume the presence of
a null positive degree morpheme—pos—that combines with the gradable adjective
and yields a predicate of individuals (von Stechow 1984; Kennedy 2007b, a.m.o.).
See Solt and Gotzner (2012) for an experimental study that bears on the question of
whether degrees are among the primitives of natural language ontology or whether
it is sufficient to posit ordering relations.

Up to this point in the discussion, we have made the maximally simple assump-
tion that gradable predicates are, crucially, unidimensional. An adjective like tall
lexicalizes a scale related to height, which can be associated with a set of degrees,
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a dimension and an ordering. However, the empirical domain is much broader and
more complex. For example, beyond dimensional adjectives, there are evaluative
adjectives in the sense of Bierwisch (1989), such as industrious, for which there is
no obvious measuring system. Should such adjectives include a degree argument? Is
there a simple scale of industriousness, or rather are there various dimensions that
can be evaluated when we assert that someone is or is not industrious?

Multidimensionality is precisely the focus of Sassoon (2012a, 2013a); Sassoon
and Fadlon (2017), who build on Bartsch and Vennemann (1972) and Bartsch (1984,
1986) to develop and empirically test a quantificational analysis for such adjectives,
examples of which also include healthy and intelligent. Quantification plays a role
in the sense that, in some cases, in order for an entity to count as bearing a multidi-
mensional property, all of its dimensions must be satisfied, while in other cases, it
is argued, only some dimensions must be satisfied. Thus, for example, someone is
healthy if she is healthy in every way, and sick if she is sick in some way.

The contribution by Solt to this volume looks at a different aspect of multidimen-
sionality, namely its role in disagreements about orderings (Kennedy 2013; Bylinina
2014; Umbach 2016;McNally and Stojanovic 2017). Solt notes that even some phys-
ical properties are arguably multidimensional. For example, two individuals looking
at photographs of roads might disagree about whether one road is bumpier than
another because one places more weight on the number of bumps, while the other
focuses on their size or severity. Solt presents evidence that the disagreement that
can arise in such cases is distinct from the disagreement found with adjectives like
fun, which arises due to variation in our subjective experience.

Another focus of study in the linguistic research on vagueness regards the cat-
egories in which gradability is realized. Gradability has been observed not only in
adjectives and adverbs, but in verbs and nouns, as well (see Bolinger 1972; Hay et al.
1999; Vanden Wyngaerd 2001; Kennedy and Levin 2008; Piñón 2008; Kennedy
2012; Bochnak 2013b; Rappaport-Hovav 2014; Fleischhauer 2016, a.m.o.; see
Wellwood 2014 for a recent attempt to unify gradability across categories under
a single analysis). Consider, for example, the following data from Morzycki (2009)
and Constantinescu (2011), respectively.

(4) a. a big idiot/stamp collector

b. that idiot/*stamp collector of a doctor.

As in the case of gradable adjectives, to determine whether a noun is gradable, lin-
guists pay attention to the characteristics of the syntactic constructions in which they
appear (and the lexical semantics of the categories with which they are composed).
In (4a), we are inclined to consider idiot and stamp collector as gradable because
they are modified by big, which does not restrict the size of the referent of the noun,
but rather the degree of idiocy or of stamp collectorhood. In (4b), on the other hand,
the N-of-an-N construction, analyzed by Bolinger (1972) and Matushansky (2002),
among others, as a diagnostic for gradability, gives different results for idiot and
stamp collector, whereby only the former but not the latter would be analyzed as
such. These and other tests have been used by Constantinescu (2011) to conclude
that gradability in the nominal domain is not a uniform phenomenon.
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Data such as (4a) have led Morzycki (2009) and others to assign nouns a degree
argument as part of their lexical entry. For a set of different constructions involving
natural kind nouns such as duck and social nouns like philosopher (as in “more
a duck than a goose” and “more a linguist than a philosopher”), Sassoon (2017)
also advocates a degree analysis whereby the conceptual structure of nouns and
closeness to prototypes or stereotypes can bemodeled in the sameway as for gradable
predicates. The contribution to this volume by de Vries tests the viability of this
sort of analysis. Others, such as Constantinescu (2011) and Beltrama and Bochnak
(2015), defend a degreeless analysis for intensifying constructions that builds on
quantification over contexts or worlds in an epistemic modal base. In a similar vein
are those analyses that completely rely on degrees of precision, as in Lasersohn’s
(1999) use of slack regulation and Morzycki’s (2011) more recent implementation.

The comparability of properties which otherwise do not appear to be gradable
raises a final theoretical question that has concerned linguists interested in natu-
ral language metaphysics, namely: What is a degree? The advocates of the degree
approach to gradability assume that degrees are primitive parts of the ontology of
natural language. Nouwen and Dotlačil, this volume, go further and present experi-
mental evidence that degrees are not only atomic entities, but also, just like regular
individual objects, can cumulate as pluralities. Other options for the treatment of
degrees include Grosu and Landman’s (1998) account, on which degrees consist of a
measure value, a measure domain and the object measured. In contrast, among those
who do not treat degrees as primitives, we find degrees being equated to equivalence
classes of individuals (Cresswell 1976; Klein 1980) and to state kinds (Anderson and
Morzycki 2015). Finally, in various works, Moltmann (2004, 2007, 2009) claims
that tropes, roughly realizations of properties, are enough to account for gradabil-
ity phenomena. See also Scontras (2014) for a recent in-depth development of the
semantics of amounts and degrees.

To understand the linguistic realization of gradability, analyzing crosslinguis-
tic data is essential. Beck et al. (2004, 2009), Kennedy (2007a); Bobaljik (2012),
and Bochnak (2013a) are examples of theoretical works that either compare the
syntax-semantics mappings of linguistic constructions, such as the comparative, in
parametrically distinct languages, or else provide a formal account of these construc-
tions in under-represented andunder-studied languages. Experimental crosslinguistic
research on gradability phenomena is also ongoing: Examples include Pancheva and
Tomaszewicz (2011), O’Connor et al. (2012) and Tucker et al., this volume.

Let us conclude this subsection by zooming out to the level of the utterance. As
noted in e.g. Doran et al. (2009) andBeltrama andXiang (2012), statements including
gradable predicates can give rise to scalar implicatures. That is, gradable predicates
are sometimes part of a scale of lexical items of varying strengths, and thus asserting
that something is, for example, good may give rise to the (cancellable) implicature
that it is not excellent. However, gradable adjectives do not behave exactly like other
sorts of expressions that can be ordered on scales (such as numerals or quantifiers), in
the consistency with which they yield scalar implicatures (van Tiel et al. 2016). The
question is why. Building on Krifka’s (2002) observation that scalar implicature with
numerals is sensitive to contextually-relevant granularity (for example, whether exact
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numbers or e.g. multiples of 100 are under discussion), McNally (2017) suggests
that adjectival scales might be much more sensitive to granularity than numerals.
Cummins’ contribution to this volume supports the view that, rather than granularity
as such, what matters is the set of salient scalar alternatives in the context.

The linguistic and logical complexity posed by vague and gradable expressions
raises questions concerning the mechanisms required for their processing and the
manifestation of these in the online processing of language. Such questions, includ-
ing those regarding the stages at which different types of information (e.g. gram-
matical vs. visual context) intervene and assist or affect processing, are typically
addressed by psychologists and psycholinguists. Linguists and philosophers theo-
rizing on language have historically drawn a static picture focusing on grammatical
rules as opposed to online processes of structure building or parsing and the dynam-
ics of semantic composition as a sentence unfolds. It is only recently that they have
begun testing theories of gradability, vagueness, and scale structure using online
processing measurements of reaction time (RT), eye tracking or eletrophysiological
activity in the form of event-related potentials (ERP). For more on this, see the next
subsection.

2.3 The Perspective from the Study of Cognition and
Categorization

A rich psychological and psycholinguistic tradition has studied the structure of con-
cepts and the processes of online categorization and their connections to the lex-
ical semantics of nouns and verbs (see e.g. Rosch and Mervis 1975; McCloskey
and Glucksberg 1978; Hampton 1979; Osherson and Smith 1981; Barsalou 1993;
Hampton 1998, 2007; Verheyen et al. 2010). Two chapters in this volume fall into
this tradition: The study by Verheyen and Storms, which focuses on intersubjective
variation in classification under vague concepts; and that by de Vries, which inves-
tigates subtle distinctions in the way subjects categorize different types of nouns,
inspired by influential accounts of vagueness and gradability in the nominal domain
(Kamp and Partee 1995; Morzycki 2009). The contribution by Schumacher, et al.,
addresses the online processing of categories in the context of modifiers such as real
and fake, using ERPs. A related line of psycholinguistic work on dimension indeter-
minacy and multidimensionality is also developing (see Sassoon and Fadlon 2017
for a judgment study and Sassoon et al. (t.a.) for an ongoing ERP project).

In contrast, the exploration of adjectives—the prime examples of vagueness and
gradability—has generally lagged in this tradition behind that of nouns or verbs
(Cappelletti et al. 2008, note 1). A notable exception is the early study by Rips
and Turnbull (1980), who reported experimental evidence to the effect that relative
standards for property ascription are not stored. Rather, in each context of use of
an adjective like big, the characteristic size of one of the categories of the entity
argument (e.g. child or female) determines the standard; when no such category is
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particularly salient, additional factors are likely to affect the standard choice, such
as the size of the speaker. Interestingly, they also found that this dependency of the
standard on a comparison class or speaker was not manifest in absolute adjectives.
Further studies exploring adjectival property ascription (including in first language
acquisition), especially what sorts of factors figured into judging objects as e.g. big
versus little, were carried out later in the 1980s by, e.g. Smith and colleagues (Smith
et al. 1986, 1988, and references therein).

The linguistic work on scale structure in the first half of the 2000s triggered a
burst of experimental research into the cognitive basis for scale structure and its
connections to vagueness. For example, Frazier et al. (2008) considered adjectives
like dirty, whose standard is identified with the minimum on their scale (a mini-
mal amount of dirt suffices for something to count as dirty) and adjectives like clean,
whose standard is identifiedwith themaximum on their scale (maximal cleanliness is
required for something to count as clean). Frazier et al. (2008) substantiated reported
intuitions that minimum standard adjectives like dirty are more acceptable with min-
imizers like slightly and a little than are maximum standard adjectives like clean.
The former were regarded as acceptable in 85% of the cases, like the non-modifed
forms, as opposed to 60% acceptance of modified upper-closed total adjectives (see
also Bogal-Allbritten 2012). But more important, an eye-tracking study investigated
the online processing of scale structure. This study further showed that the total first
pass reading times of regions of sentences with maximum-standard adjectives mod-
ified by slightly were longer than those of similar regions with minimum-standard
adjectives modified by slightly, suggesting that the processing of scales and end-
point standards is an obligatory part of semantic composition of phrases containing
absolute adjectives, rather than a non-compulsory sort of late pragmatic processing.

Results reported in Syrett (2007) showed that adults treat absolute adjectives dif-
ferently than relative adjectives. When presented with two rods of different lengths,
but neither of which was obviously long, participants easily complied with a request
to hand the experimenter “the long one,” suggesting that they can readily appeal to
a contextually given comparison class to find a standard for membership that satis-
fies the existence presupposition associated with the. In contrast, when faced with
two containers which were not full, participants tended to reject a request to hand
the experimenter “the full one,” suggesting that they use a maximum standard of
membership and are reluctant to shift this standard even in the presence of a presup-
positional demand to this end. This and other work by Syrett and colleagues (e.g.
Syrett et al. 2010; Syrett and Lidz 2010) further explored the differences between
relative and absolute adjectives in the course of first language acquisition (for addi-
tional acquisition studies on related questions, see also e.g. Barner and Snedeker
2008; Tribushinina and Gillis 2012).

In the intervening years, additional experimental research—not only bypsycholin-
guists but also by theoretical linguists and philosophers—has focused on the under-
standing of relative and absolute adjectives, including their interaction with degree
modification (e.g. Schmidt et al. 2009; Solt 2011; McNabb 2012; Solt and Gotzner
2012; Liao andMeskin 2017; Liao et al. 2016; Solt 2016; Hansen and Chemla 2017),
and their online processing (Aparicio et al. 2015). This research supports various
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theoretical distinctions between relative and absolute adjectives that also manifest
themselves in their online processing. Aparicio et al., this volume, contribute to this
ongoing endeavor via an eye tracking study of minimum-standard adjectives and an
offline study of the pragmatics of their use.

Finally, beyond psycholinguistic analyses that involve the notion of comparison
(e.g. Scontras et al. 2012), research on the interpretation and processing of com-
parative constructions is starting to develop, especially in the domain of so-called
“comparative illusions” (Wellwood et al. 2009, 2017; O’Connor 2015), but also
more generally, as in Grant (2013). Tucker et al., this volume, continues this line of
research.

3 The Chapters in This Volume

With this brief introduction in hand we now turn to the contributions of this volume
to the state of the art concerning the offline and online study of gradability, scale
structure and vagueness. We have not divided the volume into different thematically
unified sections because, as the following overview of the book chapters reveals, we
do not think they lend themselves easily to such a classical division. Rather, the vol-
ume has a family resemblance structure where each paper shares a slightly different
set of properties with each other paper. Nonetheless, for the reader’s convenience we
would like to indicate several different ways in which the papers may be grouped so
as to help readers navigate in the volume according to the topics that most interest
them.

First, the papers can be grouped according the lexical category of the items under
investigation. Chapters2, 5 and 6 are concernedwith nouns,whileChaps. 3, 4, 7, 8, 10
and 11 investigate adjectives; Chap.9 focuses on fractions which, while structurally
nominal, functionally behave more like quantifiers.1

Second, the papers can also be divided up according to the linguistic constructions
that they address. While Chaps. 2, 5, 6 and 8 specifically examine the positive forms
of adjectives and nouns, Chaps. 3, 10 and 11 discuss comparative constructions, and
Chap.9 deals with modifiers of fractions that are formally close to comparatives (e.g.
more than half ). Chapter 7 is concernedwith (non-comparative) degree-modification
of adjectives. Finally, Chap. 4 examines the effect of certain sorts of (positive form)
adjectival modification on noun-based categorization.

Third, various subgroupings are possible based on the specific aspects of inter-
est in the given items or constructions. While Chaps. 3–5, 10 and 11 address for-
mal semantic aspects of words and constructions, Chaps. 2, 8 and 9 are concerned
with general pragmatic factors, and Chaps. 6 and 7 specifically examine the effects
of speaker group on linguistic behavior. Chapters2–6 constitute an additional sub-
group, as all are centered on issues related to the multidimensionality of concepts.

1For research of the verbal domain, see, for example, Bochnak (2013b), Rappaport-Hovav (2014),
and Fleischhauer (2016).
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Yet another subgrouping is possible according to the language(s) studied:Most of the
papers report studies of English, but Chap.4 reports on German data, Chaps. 5, 6 and
11 present studies of Dutch (including Flemish), and Chap. 10 provides a contrastive
study of Polish and English.

Finally, the chapters can be divided according to the methodologies used. Chap-
ters2, 3, 5–7, 9 and 11 use offline methods, while the remaining chapters use
online methods, including measurement of response times (Chap. 10), eye move-
ments (Chap.8) and neural activity along the scalp (Chap.4).

The volume begins with a study by Paul Égré and Jérémy Zehr (“Are gaps
preferred to gluts? A closer look at borderline contradictions”) of seemingly con-
tradictory assertions involving vague predicates. Vague adjectives, as noted above,
admit borderline cases. One manifestation of borderline cases is that individuals can
be ascribed both an adjective and its negation at the same time, as in e.g. X is tall
and not tall, as well as neither the adjective nor its negation, as in X is neither tall
nor not tall (Ripley 2011; Alxatib and Pelletier 2011; Serchuk et al. 2011; Égré et al.
2013). Égré and Zehr hypothesize that there is a preference for “gappy” descriptions
(neither A nor not A) over “glutty” descriptions of the form A and not A. Though this
hypothesis is supported by the results, they show that both kinds of descriptions are
acceptable.

The analysis they propose for the data adopts the distinction offered by Cobreros
et al. (2012) between strict and tolerant meanings for vague adjectives, and a spe-
cific implementation of the Strongest Meaning Hypothesis, in line with Alxatib and
Pelletier (2011). However, in contrast to previous literature, Égré and Zehr argue
in favor of local, rather than global, pragmatic accommodation of strict and toler-
ant truth operators. Assuming the strongest meaning of, e.g., tall to convey “tall by
every standard,” neither-descriptions are consistent, while and-descriptions are not.
A penalty is exerted on the acceptability of the latter due to the need to resort to a
more tolerant interpretation such as “tall by some standard.” Given that evaluative
multidimensional adjectives are associated with context dependent sets of dimen-
sions (e.g. the adjectives conservative and liberal can relate to politics, religion, sex,
family structure, dress code, music, and/or theoretical views), Égré and Zehr point
out, in agreement with earlier observations by Kamp and Partee, that such adjectives
are, intuitively, more acceptable in forms like X is A and not A than dimensional
adjectives are, because they can be interpreted as, e.g., “X is A in some respects and
not A in other respects.” More generally, they question whether the preference for
neither-descriptions over and-descriptions is systematic, or whether it is likely to
vary depending on the adjectival type (relative vs. absolute, or unidimensional vs.
multidimensional).

The increased level of indeterminacy and contextual variance that multidimen-
sional adjectives manifest is also exhibited in a higher acceptability of so-called
faultless disagreements concerning their application. Stephanie Solt’s contribution
(“Multidimensionality, subjectivity and scales: Experimental evidence”) reports on
a study of precisely this phenomenon. Solt asked participants to decide whether only
one of two speakers in disagreements such as (5) can be right, or whether both can
be right, that is, whether the disagreement was a matter of fact or opinion.

http://dx.doi.org/10.1007/978-3-319-77791-7_4
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http://dx.doi.org/10.1007/978-3-319-77791-7_2
http://dx.doi.org/10.1007/978-3-319-77791-7_3
http://dx.doi.org/10.1007/978-3-319-77791-7_5
http://dx.doi.org/10.1007/978-3-319-77791-7_7
http://dx.doi.org/10.1007/978-3-319-77791-7_9
http://dx.doi.org/10.1007/978-3-319-77791-7_11
http://dx.doi.org/10.1007/978-3-319-77791-7_10
http://dx.doi.org/10.1007/978-3-319-77791-7_8
http://dx.doi.org/10.1007/978-3-319-77791-7_4
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(5) A: Look Tommy’s shirt is dirtier than the one his little brother Billy is
wearing.
B: No, Billy’s shirt is dirtier than Tommy’s.

The results indicate that multidimensionality is indeed a source of subjectivity
in comparative forms. However, Solt’s study also reveals that what it means to be
multidimensional and what sorts of factors underlie disagreement is more complex
than suggested by earlier work such as e.g. Sassoon (2013b), Lasersohn (2005), or
Bylinina (2014). Multidimensional adjectives such as good, intelligent, or beautiful
yielded different results not only from unidimensional adjectives such as tall, old,
expensive, or empty, but also from adjectives such as dirty, smooth, light, or sharp.
The first group clearly permitted faultless disagreements; the second group tends not
to permit faultless disagreement at all. However, the third group yielded clearlymixed
judgments as to whether a disagreement involving them would be a matter of fact or
opinion—for example, we might disagree as to whether Tommy’s shirt is dirtier than
Billy’s becausewe choose differentways ofmeasuring dirtiness (e.g. overall presence
of dirt vs. presence of a small amount of highly noticeable dirt), and depending on
the choice of measure, the ordering of the shirts might be different. However, in
some cases it may happen that all of the different choices of measure result in the
same ordering, leading to the intuition that the disagreement is a matter of fact. Solt
concludes that judge dependence is crucial to the first group (indeed, she argues that
while the properties in question are clearly conceptually multidimensional, they do
not always behave grammatically as if theyweremultidimensional), while in the case
of the third group different dimensions can be distinguished, selected, and integrated
in a contextually determined manner for the purposes of comparison.

The processing of adjectivally modified nouns such as real diamond or fake dia-
mond also seems to depend on the identification and highlighting of a set of dimen-
sions. However, in this case the dimensions consist of prototypical or stereotypical
features of the head noun. Crucially, with fake-type adjectives, in contrast to real-
type adjectives, these features of the meaning of the head noun are negated. Thus,
the meaning of a nominal containing fake can be understood as, e.g., “in some sense
x is N and in some sense x is not N;” that is, it seems to involve quantification over
dimensions. Following Peirce (1910), and very much in line with Solt’s and Égré
and Zehr’s observations,Petra Schumacher, Patrick Brandt and Hanna Weiland-
Breckle propose in their contribution (“Online processing of real and fake: The cost
of being too strong”) that this hiddenmeaning is the result of a repair that circumvents
contradiction.

To test this hypothesis and its consequences for the neural signature of the process-
ing of such modified nouns, Schumacher et al. measured ERPs of participants during
the processing of fake-modified nouns, as compared to baselines formed by nouns
modified by ordinary negative adjectives like flawed. They observed a Late Positiv-
ity, which is characteristic of referential shifts or reconceptualization—for example,
it has been observed during processing of metonymic uses of noun phrases, as in
The ham sandwich paid. Schumacher et al. argue that since fake-type modification
involves an intermediate representation that is semantically contradictory, the Late
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Positivity reflects an interface repair mechanism that deals with the contradiction.
In contrast, processing of real-type adjectives, as compared with simpler baselines
formed by ordinary positive adjectives like white, evoked no comparable processing
costs. This finding alignswith the cost-free processing of e.g. She readDickens before
she met him, where different aspects of the meaning of Dickens are highlighted, but
no reconceptualization occurs. Thus, the chapter locates the processing of fake- and
real-type adjectives within a typology of the neural signatures of different types of
semantic and pragmatic operations, explaining the processing differences as effects
of recovery from inconsistent interpretations through dimension shifting.

Like Schumacher et al., Hanna de Vries (“Gradable nouns as concepts without
prototypes”) is concerned with concepts expressed by nouns. However, her paper
addresses a different issue. In a foundational paper, Kamp and Partee (1995) argued
against the association of certain predicates with a prototype. For example, adjectives
like tall or intelligent are associated with upper-open scales, and their meanings do
not seem to be represented correctly by means of any prototypical values on those
scales: There is no upper bound such that higher degrees of height decrease an
entity’s tallness. Rather, the taller one is, the better. These adjectives are also vague
and gradable. In contrast, nouns such as bird are associated with a prototype, but are
not gradable in the same way that adjectives and adverbs are.

Considering this typology, de Vries argues that nouns like genius, which are also
associated with upper-open scales (e.g. intelligence), do not have a prototype repre-
sentation, either. She starts by characterizing prototypicality in terms of “maximal
embodiment,” that is, in terms of manifesting, in the case of gradable properties,
ideal values for those properties. Maximal embodiment cannot be satisfied in cases
where (1) having more of a property is considered better, and (2) there is no maxi-
mal value of the property in question. Thus, if subjects appear to have prototypicality
judgments for concepts that do not satisfy maximal embodiment, like “genius,” these
judgments must reflect other factors.

De Vries tests the hypothesized difference between nouns like genius, which are
associated with upper open scales, and nouns like bird, which are associated with
upper closed prototypicality scales, using classical methodologies developed within
the cognitive psychological research on conceptual structure. One experiment shows
that factors like familiarity and, especially, attitude largely explain the prototypical-
ity judgments in genius-type nouns, but are unrelated to prototypicality in bird-type
nouns. The other experiments look at a related question: Do unbounded properties in
fact play a greater role than bounded properties in subjects’ decisions about catego-
rization with nouns like genius, as opposed to nouns like bird? Subjects were asked
to generate properties for a range of genius- and bird-type nouns. De Vries then
measures to what extent membership in the class described by each type of noun is
linked with unbounded property dimensions (for example, the more intelligent one
is, the more likely they are to be classified as a genius). She finds a strong tendency
towards the use of unbounded dimensions for nouns like genius, but not for nouns
like bird.

The contribution by Steven Verheyen and Gert Storms (“Education as a source
of vagueness in criteria and degree”) examines yet another factor that plays a role
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in how we understand and navigate the dimensions and boundaries associated with
nominal predicates. Building on previous studies that suggest that upbringing plays
a role in categorization behavior, Verheyen and Storms look specifically at level of
education—i.e. whether individuals have completed only compulsory education or
also higher education—as a factor in the classification behavior of individuals with
different levels of education for categories such as fruits, vegetables, fish, insects,
sports, sciences, tools, and furniture.

Verheyen and Storms’s study starts with a distinction proposed in Devos (1995,
2003) between vagueness in criteria and vagueness in degree. In the former, there
is indeterminacy with respect to the conditions of application of the predicate to
the noun. For instance, is chess a sport? There could be disagreement depending on
whether the relevant criteria include physical activity or competition. In the latter,
there is indeterminacywith respect to the extent of application given fixed conditions.
Consider hiking, for example. While we can be certain that it meets the criterion of
physical activity, we could argue about whether it meets this criterion sufficiently.
Devos suggested that vagueness in criteria is primarily involved in categorization
involving nouns, while vagueness in degree is mainly involved in categorization
involving adjectives. Verheyen and Storms challenge this idea and implement amath-
ematical model capable of measuring both factors. The results of this study show that
(1) both vagueness in criteria and vagueness in degree are found in nouns, and (2)
criteria and degree differences are systematically related to subjects’ properties, such
as their level of education. Compared to subjects with only compulsory education,
subjects with higher education endorse fewer items and use different conditions of
application, especially in nouns they are more familiar with, such as those related to
science categories.

Social criteria also play a role in the data explored by Andrea Beltrama (“Inten-
sification, gradability and social perception: The case of totally”). Grammatical dis-
tinctions in gradable adjectives—i.e. whether the standard for ascribing the adjective
is a minimum, a maximum, or is contextually determined—typically condition the
acceptability of degree modifiers. For instance, whereas very can modify relative
adjectives such as tall, completely only targets absolute adjectives such as full or
empty. However, such restrictions cease to apply when such modifiers target scales
that are grounded in the attitude of the speaker, rather than in the lexical meaning of
the subsequent adjective. It is in these contexts that such intensifiers are perceived as
having an especially salient social meaning. Beltrama’s chapter explores precisely
this phenomenon. It falls within the new domain of what we might call experimental
socio-semantics, in which social meaning is assumed to be amenable to systematic
and formal scrutiny, and compositional meaning is taken to affect an “expression’s
suitability to serve as a vehicle for social meaning.”

More specifically, the chapter presents a study of the social meaning conveyed
by the degree expression totally, whose interpretation varies depending on, roughly,
whether the constituent it modifies is a closed-scale adjective or not. If the adjec-
tive is associated with a closed scale, totally is understood lexically, i.e. as entailing
a maximal degree. If the adjective is not closed-scale, totally is understood as a
“speaker-oriented” intensifier that does not entail maximal degree. Beltrama tested
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the reactions of participants (concerning factors such as solidarity and status) when
presented with the two types of totally as modifiers of different constituents, and also
in comparison to other intensifiers (completely, really) and unmodified adjectives.
The results support the author’s hypothesis that totally is more likely to be inter-
preted as a carrier of social meaning on its speaker-oriented interpretation than on
its lexical interpretation. Beltrama further discusses the social meaning carried by
totally when modifying extreme adjectives such as awesome. The inherent emotive
meaning conveyed by such adjectives is considered as a potential factor in explaining
their unpredicted behavior, as reflected in the experimental results.

Beltrama’s studypoints to the salience of the distinction between relative and abso-
lute adjectives for (socio) linguistic phenomena. Helena Aparicio, Ming Xiang and
Christopher Kennedy (“Informativity and grammar in referential effects of con-
trast involving adjectivally modified NPs”) consider this distinction in relation to
language processing. Their work builds on seminal psycholinguistic research on the
interpretation of gradable adjectives by Julie Sedivy and collaborators (Sedivy et al.
1999; Sedivy 2003, 2005) which, in a series of Visual World eye-tracking stud-
ies, investigated the effect that contextual information has on incremental semantic
processing. Participants in their experiments received verbal instructions such us
“pick up the tall glass” while looking at displays of four objects. The instructions
contained a restrictive prenominal adjective, which can trigger quantity-based prag-
matic reasoning about a set of referents that contrast along the adjectival dimension.
Each instruction was tested against two types of displays that either supported a
contrastive interpretation of the adjective by including a contrastive element in the
display (i.e. an object that could be described by the head noun in the instruction
but not the adjective, e.g., a short glass), or lacked such contrastive object, rendering
the use of the adjective redundant. Their results showed that the presence of a con-
trasting object in the visual display facilitated the lexical processing of the adjective,
as revealed by the fact that the target object was identified significantly faster (even
before information about the head noun was available to the participants) in those
displays that contained a contrastive set of objects compared to those that did not.
These results suggest that semantic processing is incremental and that the processing
of attributive relative adjectives like tall is facilitated when the visual context sup-
ports a restrictive interpretation of the predicate—what is often called the Referential
Effect of Contrast (REC).

Aparicio et al. aim to testwhether pragmatic reasoning alone is sufficient to explain
RECs, or whether lexical properties of the different classes of adjectives (essentially,
whether the threshold that establishes the positive form of the adjective is an endpoint
of the scale vs. determined through an extensional comparison class of individuals)
also contribute to these effects. With this goal in mind, they carried out two experi-
ments. The first is an extension of the Visual World study reported in Aparicio et al.
(2015), in which the authors tested color, relative and Maximum Standard Absolute
adjectives, to Minimum Standard Absolute Adjectives (MinAAs, such as spotted,
bent, striped). The results show that unlike relative, color or Maximum Standard
Absolute Adjectives (see Aparicio et al. 2015), MinAAs do not exhibit RECs.
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The second experiment addresses the question of how informative the different
classes of adjectives tested by Aparicio et al. (2015) and the eye-tracking study
reported in this volume are perceived to be when used restrictively versus redun-
dantly. In this study, participants rated the informativity of the instructions used in
the eyetracking studies given the two displays (i.e. contrastive and non-contrastive)
tested. The results indicate that color adjectives, relative adjectives and Maximum
Standard Absolute Adjectives show a difference in ratings such that redundant uses
were perceived as too informative compared to restrictive uses, whereas ratings per-
taining to MinAAs did not show any difference between conditions. Putting together
these experimental results and the work in Aparicio et al. (2015), a correlation is
found between giving rise to RECs and penalizing overspecification. However, it
is argued that informativity alone cannot account for the different properties of all
the RECs reported in Aparicio et al. (2015). The authors conclude that even though
informativity is clearly an important driver of RECs, the lexical semantics of the
adjective classes also contributes to further shape RECs, a result that reveals inter-
esting connections between scale structure, contrast effects and informativity that
are worthy of future investigation and theorizing.

The remaining three papers in the volume take us away from lexical semantics,
each presenting studies that focus on a different formal semantic and pragmatic
property that has been associatedwith gradability. In “Modified fractions, granularity
and scale structure,” Chris Cummins further explores Krifka’s (2002) hypothesis
that the granularity of the scalar alternatives associated with an expression influence
the pragmatic inferences that hearers draw. Krifka observed that when one hears, for
example, There were 81 people at the meeting, one is likely to infer that exactly 81
people were there (arguably via a standard scalar implicature), but if one hears that
there were 80 people at the meeting, the coarser granularity of a scale in tens rather
than in units facilitates more approximative interpretations (and, arguably, influences
related scalar inferences). Cummins et al. (2012) tested this hypothesis on the domain
of modified numerals, showing that a sentence like There’s room for more than 80
people yields an upper bound inference of something like not more than 100, even
though such upper bound inferences do not arise with modified numerals of finer
granularity (for instance, There’s room for more than 81 people does not yield the
inference that there is not room for more than 82). Cummins’ study in this volume
extends the exploration of this phenomenon to modified fractions such as more than
one third or less than five sixths.

The chapter reports on a series of judgment studies in which subjects were pre-
sented with sentences describing quantities in terms of modified fractions with dif-
ferent numerators and denominators (thirds, fourths, fifths, and so on). For each
modified fraction, subjects had to freely supply the numerical percentage range they
thought the fraction corresponded to (e.g. they might provide 35–60% formore than
one third). Different experiments tested specific questions, such as whether making
particularly salient a particular fractional scale (e.g. fifths), and thus a particular set
of scalar alternatives, influenced the upper bound that subjects offered. Cummins’
results suggest that, rather than granularity being an explanation for inference pat-
terns in and of itself, it is the pragmatically salient alternatives—no matter what their
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granularity—that influence scalar inference. Though numerical expressions at a finer
level of granularity generally make salient a different set of alternatives than do those
at a coarser level of granularity, in the case of fractions, the situation proves to be
more complex: some fractions (such as quarters and tenths) are highly salient even
in cases that are unexpected based on a direct extension of the analysis of granular-
ity effects for non-fractional expressions. Cummins’ work underscores not only the
key role of scalar alternatives in interpretation, but also the complexity involved in
determining exactly what these alternatives are in any given case.

Another ongoing issue in the formal semantic representation of gradable
predicates involves the relation between polar opposites, including comparative mor-
phology itself (more A/A-er...than..., less A...than...). Büring (2007) argues that the
semantics of adjectives like short should be characterized in terms of decomposition
into the semantics for tall plus the semantics for an abstract morpheme para-
phraseable as little, but e.g. Heim (2008) has pointed out problems for such an analy-
sis. In “Decomposition and processing of negative adjectival comparatives,” Daniel
Tucker, Barbara Tomaszewicz, and Alexis Wellwood contribute to this debate by
bringing processing data to bear on the question. Their experiments take as a premise
the Interface Transparency Thesis (Lidz et al. 2011), according to which “the ver-
ification procedures employed in understanding a declarative sentence are biased
towards algorithms that directly compute the relations and operations expressed by
the semantic representation of that sentence.” This thesis leads to the prediction that
if the semantic representation of an adjective or a comparative involves decomposi-
tion (as would be the case of short(er) on Büring’s analysis), it should take longer
to process than the base (e.g. tall(er)). The authors were also interested in testing
whether there were any differences in the processing of comparative statements if
the statement was presented in mathematical notation (e.g. A < B), in which the
comparative morpheme is arguably not decomposable, instead of natural language
(e.g. A is shorter than B).

Tucker et al. designed a picture-matching task in which subjects were given a
comparative statement in either natural language or mathematical notation and had
to decide whether the statement truthfully described an image presenting the two
compared objects, or not. Variants of the experiment were done in English and in
Polish. The reaction times recorded on the task reveal that processing sentences
with negative polar comparatives (e.g. shorter than) was systematically slower than
the processing of positive comparatives, lending initial support to the decomposi-
tion hypothesis. However, the same effect was registered when the comparative was
expressed in mathematical notation (i.e., A < B took longer to process than A > B),
in contrast to the results reported inDeschamps et al. (2015),where no such difference
was found. Tucker et al.’s chapter thus leaves open the question as to whether decom-
position is supported. They hypothesize that mathematical notation might show the
same effect due to translation into natural language during processing; if that is not
the case, then an alternative explanation for the slower processing of negative polar
adjectives is probably called for.

Perhaps one of the biggest unresolved questions in the analysis of comparatives
and, indeed, all gradable expressions, involves the status of degrees. If degrees are
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crucial to an analysis of gradability in language and thus have a place in natural
languagemetaphysics,what are they like?Rick Nouwen and Jakub Dotlačil (“Plural
comparison?”) focus specifically on the possibility that not only do degrees constitute
a subsort of entity, but moreover the domain of degrees has the same mereological
structure as other (sub)domains of entities. On this view, thus, there are pluralities
of degrees.

Nouwen and Dotlačil suggest that positing pluralities of degrees could help over-
come problems faced by the analysis of sentences like The participants typed faster
than each of them wrote, where a plural or quantified expression appears in the than-
clause of a comparative. Specifically, in some cases such sentences appear to involve
quantifier raising out of the than-clause (so that, for example, the just mentioned
sentence could be understood as equivalent to “Each participant’s writing speed is
such that all of the participants typed faster than that speed”), despite the fact that the
general theory of quantifier scope does not predict than-clause-internal quantifiers
to be able to raise. As an alternative, they suggest that the reading can be explained
if the than-clause introduces a plurality of degrees, and comparison is cumulative.
To test this hypothesis, they carried out a judgment task in which subjects had to
decide whether a given sentence truthfully described a particular situation of plu-
ral comparison, presented in the form of a graph. Their results are better explained
by a semantics that includes the possibility of pluralities of degrees and cumulative
comparison than one in which such an option is not available.
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