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Abstract This paper investigates the subjective interpretation of the comparative
forms of certain gradable adjectives, exploring in particular the hypothesis put for-
ward in several recent works that such ‘ordering subjectivity’ derives from the mul-
tidimensional nature of the adjectives in question. Results of an experimental study
are presented which demonstrate that ordering subjectivity is more widespread than
previously recognized, and that in this respect, gradable adjectives divide into not
two but three groups: objective, subjective and mixed. Evidence is also offered that
adjectival multidimensionality itself is a heterogenous phenomenon. On the basis of
these observations as well as the experimental findings, it is argued that there are
two separate sources of ordering subjectivity: multidimensionality and judge depen-
dence. This proposal is formalized within a semantic framework in which gradable
adjectives lexicalize families of measure functions indexed to contexts and in some
cases judges.
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1 Introduction

It is well known that certain adjectival predicates are subjective or judge-dependent,
in that two competent speakers can disagree as to whether the predicate applies,
without either appearing to have said something incorrect or false (see Kolbel 2004;
Lasersohn 2005, 2009; Stephenson 2007; Sebg 2009; Moltmann 2010; and other
work cited below). Such ‘faultless disagreement’ is observed most classically with
so-called predicates of personal taste such as tasty and fun, but also with evaluative
adjectives more generally (e.g. beautiful) and with the unmodified positive forms of
vague gradable adjectives (e.g. tall):
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(1) a. Speaker A: The chili is tasty! faultless
Speaker B: No, it’s not tasty at all!

b. Speaker A: The Picasso is beautiful! faultless
Speaker B: No, it’s ugly!

c. Speaker A: Anna is tall! (potentially) faultless
Speaker B: No, she’s not!

Recently, attention has turned to a second sort of subjectivity, which characterizes the
comparative forms of some but not all gradable adjectives (Kennedy 2013; Bylinina
2014, 2017; Umbach 2016; McNally and Stojanovic 2017). By way of example, two
competent speakers might faultlessly disagree as to which of two dishes is tastier
(2a), or which of two paintings is more beautiful (2b), but not about which of two
individuals is taller (2¢). In what follows, I will refer to the phenomenon exemplified
in (2a-b) as ordering subjectivity.

(2) a. Speaker A: The chili is tastier than the soup! faultless
Speaker B: No, the soup is tastier!

b. Speaker A: The Picasso is more beautiful than the Miré. faultless
Speaker B: No, the Miré is more beautiful.

c. Speaker A: Anna is taller than Zoe. factual only
Speaker B: No, Zoe is the taller of the two!

For the leading semantic approach to gradability, namely the degree-based anal-
ysis of Cresswell (1977), Kennedy (1997), Heim (2000) and others, ordering sub-
jectivity is problematic. In such a framework, gradable adjectives lexicalize measure
functions that map individuals to degrees on scales: fall is based on a HEIGHT measure
function, beautiful on a BEAUTY function, and so forth (3). Comparative construc-
tions are then analyzed as expressing relations between the degrees assigned to two
individuals (4).

3) a. [[tall]]: MAx.wgepigar (X)) = d
b. ﬂbeautifulﬂ: )\,d)\X./LBEAUTy(X) > d

(4) The Picasso is more beautiful than the Mird.
wpeavry (Picasso) = uppayry (Miro)

The mostly unspoken assumption underlying lexical entries of this form is that each
dimension of measurement DI/ M is uniquely associated with a measure function
Wpry Whose output encodes the ordering of individuals relative to DI M. But exam-
ples such as (2a-b) suggest that this can’t be right. Rather, it seems that measure
functions must in some way be relativized to speakers, thereby allowing disagree-
ment as to orderings.

The objective of this paper is to work towards an account of ordering subjectivity
within a degree-based semantic framework. In particular, I will investigate a proposal
put forth in several recent works that a—or the—source of ordering subjectivity is the
multidimensionality of the predicates in question (Kennedy 2013; Bylinina 2014,
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2017; Umbach 2016; McNally and Stojanovic 2017). Whereas the attribution of a
predicate such as fall is based on a single underlying dimension, namely height, that
of a predicate such as beautiful is based on multiple underlying component dimen-
sions; for (1b) and (2b), for example, the dimensions of beauty might involve line,
color, balance, and so forth. Subjectivity is proposed to arise because different indi-
viduals may weight these component dimensions differently, potentially resulting in
a reversal of the relative ordering of two individuals. Exploring this line of expla-
nation will prompt us to take a closer look at what it means for an adjective to be
characterized as multidimensional.

Whichever approach one chooses to pursue, a crucial step in developing an ade-
quate formal theory of ordering subjectivity (or subjectivity more generally) is to
clarify which gradable adjectives are interpreted subjectively in their comparative
forms. For dimensional adjectives such as fall and evaluative adjectives such as
beautiful and tasty, the picture seems clear: in the former case, statements about
orderings are objective, while in the latter, they are necessarily subjective. But this is
far from exhausting the broad and varied spectrum of gradable adjectives. Of partic-
ular interest are adjectives such as clean/dirty, smooth/rough and sharp/dull. These
differ from adjectives such as tall in that they lack commonly used measurement
units. But they also different from those such as beautiful and fasty in that they
appear to describe physical properties of objects in the world, rather than judgments
based on internalized experiences. Can two individuals disagree faultlessly about
which of two shirts is dirtier? which of two surfaces is rougher? which of two knives
is sharper? As intuitions here are shaky, these questions were pursued experimentally,
with the finding that ordering subjectivity is more widespread than has been previ-
ously recognized, and furthermore that in this respect, gradable adjectives pattern
into not two but three subgroups: objective, subjective and mixed.

The primary proposal that is developed in this paper, which is based on the above
two lines of investigation, is that there are two distinct sources of ordering subjectiv-
ity, namely multidimensionality and judge dependence. This proposal is formalized
within a semantic framework in which gradable adjectives lexicalize not a single
measure function but rather a set of such functions indexed to contexts and in some
cases judges. Constraints on this set determine whether their comparative forms can
be interpreted objectively, subjectively or in both ways. An ancillary conclusion that
emerges is that adjectival multidimensionality is not a homogeneous phenomenon
but rather has several distinct subtypes.

The structure of the paper is as follows: Sect.?2 presents the experiment and dis-
cusses some related phenomena. Section 3 briefly reviews existing semantic theories
of subjectivity, with a view to assessing how well they are able to account for the
experimental findings. Section4 delves into the phenomenon of multidimensionality,
offering evidence for its heterogenous nature. Section 5 presents the formal proposal,
and Sect. 6 concludes.
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2 Experiment: Faultless Disagreement Paradigm

The present study employs a novel faultless disagreement paradigm to diagnose the
presence of ordering subjectivity among a wide range of gradable adjectives, with
the goal of establishing a firmer empirical basis for formal semantic theories of the
phenomenon.

2.1 Participants

Participants were 91 native speakers of English, recruited via the online participant
marketplace Amazon Mechanical Turk (MTurk). Recruiting was limited to MTurk
workers with U.S. IP addresses. Native language was confirmed via a question at the
end of the survey; no participants were excluded on the basis of this question.

2.2 Materials

Stimuli were based on 35 gradable adjectives, which were divided into the following
categories according to their status as dimensional versus evaluative, as well as the
type of interpretation of the adjective in its positive form and the corresponding
structure of the scale it lexicalizes':

e Dimensional gradable adjectives, more specifically relative gradable adjectives
with numerical measures (RELNUM): tall, short, old, new, expensive

e Relative gradable adjectives without numerical measures (RELNO): sharp, dull,
dark, light, hard, soft

e Absolute gradable adjectives with scales closed on both ends (ABS2): full, empty

e Absolute gradable adjectives with scales closed on one end (ABS1): wet, dry,
straight, curved, rough, smooth, clean, dirty, salty

e ‘Evaluative’ adjectives (EVAL): good, bad, beautiful, pretty, ugly, easy, interesting,
boring, tasty, fun, intelligent, happy, sad

Adjectives were assigned to these categories based on tests described in the literature,
as follows. Relative gradable adjectives were identified as those for which both the

!In work on the semantics of gradable adjectives, it is now common to distinguish between context-
dependent relative gradable adjectives and (more) context-independent absolute gradable adjec-
tives (Kennedy and McNally 2005; Kennedy 2007). This distinction is proposed to derive from the
structure of the scale lexicalized by the adjective: members of the absolute class have scales with
maximum and/or minimum points, with these providing the standard for the adjective in its positive
form, while members of the relative class have scales that are open on both ends, necessitating a
contextual standard. A secondary objective of the present experiment was to explore the correlation
between subjectivity and the relative/absolute distinction. Findings in this area are reported in Solt
(2016), and due to space considerations will not be discussed here.
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adjective and its antonym are acceptable in the frame x is Adj but y is Adj-er, and
for which neither adjective nor antonym allows modification by slightly. Absolute
gradable adjectives were identified as those for which either adjective or antonym
is infelicitous in the above frame and/or can co-occur with slightly. Within the lat-
ter class, the division into doubly versus singly closed scales (ABS2 vs. ABS1) was
based on judgments reported in the literature. An adjective was considered to have
a numerical measure if its comparative form can be modified by a measure phrase.
The evaluative category was selected to include adjectives of the sort discussed in
the literature under the terms ‘evaluative’ (see especially Bierwisch 1989) or ‘pred-
icate of personal taste’ (Lasersohn 2005 and many others). This is a mixed class,
encompassing value, taste and aesthetic judgments, emotion words, and psychologi-
cal predicates; its members are united, and distinguished from those of the other four
categories, in that they do not denote external physical properties.

For each adjective, one or more dialogues were created, each featuring a disagree-
ment between two speakers. For example:

(5) A: John and Fred look similar but John is taller than Fred.
B: No, Fred is the taller one of the two.

(6) A:Tommy'’s shirt is dirtier than the one his little brother Billy is wearing.
B: No, Billy’s shirt is dirtier than Tommy’s.

(7) A: The vase on the table is more beautiful than the one on the bookshelf.
B: No, the vase on the bookshelf is more beautiful.

Adjectives were split across 4 lists, which were tested sequentially. Some adjec-
tives occurred on more than one list, in different dialogue contexts. Each list contained
8-12 test items and 12 fillers. Fillers were split equally between two types: (i) those
expressing factual disagreements (example: A: The judge found Frank guilty. B: No,
the judge found Frank innocent.); (ii) those expressing differences of opinion, includ-
ing statements based on vague nominal predicates (e.g. jerk), deontic and epistemic
modals, statements of likelihood, and moral judgments. Sample size was 20-25 per
list. See the Appendix for the full list of critical items.

2.3 Procedure

The study was executed online via Amazon MTurk, and employed a forced choice
task in which participants saw brief dialogues of the form in (5)—(7), and were asked
to classify the nature of the disagreement between the two speakers. The task was
introduced as follows:

(8) This study is about disagreements between people. Sometimes when two people disagree,
only one of them can be right, and the other must be wrong. For example, in this short
dialogue, Speaker A and Speaker B can’t both be right, because Rosa can’t have been born
in both July and April.
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Speaker A: Rosa was born in July.

Speaker B: No, Rosa was born in April.
But sometimes when people disagree, there is no right or wrong answer - it’s just a matter
of opinion. Here’s an example:

Speaker A: Susan looks a lot like her sister.

Speaker B: No—they don’t look alike at all!

In this HIT, you will see a series of short dialogues between two speakers A and B. Your
task is to say whether there is a right or wrong answer, or whether it’s a matter of opinion.
Please answer based on your intuitions; do not think too long about each question.

Participants were then presented with a list of test and filler dialogues in pseudo-
random order; their task was to classify each using one of two response options:
“only one can be right; the other one must be wrong” and “it’s a matter of opinion”.
The first of these was coded as a judgment of FACT; the second as a judgment of
OPINION.

Atthe end of the questionnaire, participants were asked age and native language(s),
and were given an opportunity to comment on the task. Participants were paid $0.75
for participation.

2.4 Results

The proportion of FACT judgments for each individual adjective and for the five
subclasses in aggregate are displayed in Fig. 1. A mixed effect logistic regression
model was fitted to the results using the Ime4 package (Bates et al. 2014) in R
(R Core Team 2015), with response (FACT vs. OPINION) as dependent variable,
adjective type as fixed effect, and random intercept for subject. The reference level
was RELNUM.

Significant differences were found between RELNUM and ABS1 (z = —7.016,
p < 0.001), RELNO (z = —8.208, p < 0.001) and EVAL (z = —12.127,p < 0.001).
The difference between RELNUM and ABS2 was not significant (z = —1.242,
p = 0.214). Among the classes found to differ significantly from RELNUM, subse-
quent post hoc testing via the multcomp package (Hothorn et al. 2008) using Tukey
correction for multiple comparison found the following significant differences: ABS1
versus EVAL (z-ratio = 11.049, p < 0.001), RELNO versus EVAL (z-ratio = 9.054,
p < 0.001) and ABS1 versus RELNO (z-ratio = 3.803, p < 0.01). Regarding the last
contrast, however, an examination of the results for individual adjectives shows no
clear separation between the two classes (see Fig. 1), suggesting that the overall
difference found might be an artifact of the specific adjectives tested.
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2.5 Discussion and Further Observations

With regards to adjectives of the tall and beautiful classes, our findings are as pre-
dicted. For fall and the other adjectives tested that have corresponding numerical
measurement systems, subjects almost universally judged disagreements about com-
parative statements to be factual in nature. Note that the absolute double-closed scale
pair full/empty might be assimilated to this group, in that degrees of fullness (or
emptiness) can be quantified in percentages (e.g. 90% full, three quarters empty).
Conversely, for beautiful, tasty, and other adjectives that were classified as evalua-
tive, disagreements about orderings are almost universally judged to be matters of
opinion.

The more interesting finding is the existence of a large group of adjectives with
mixed behavior, eliciting both FACT and OPINION judgments. This group includes
in particular relative gradable adjectives without corresponding measurement Sys-
tems, as well as absolute gradable adjectives with singly closed scales. Among this
group, we observe a range from those adjectives that skew more towards factual
readings (e.g. straight/curved) to those that skew towards faultless readings (e.g.
clean/dirty, salty).

With respect to ordering subjectivity, we thus find that gradable adjectives divide
into not two but rather three groups: objective, subjective and mixed. As a caveat, itis
possible that further research might determine that these groups are not as distinct as
they appear to be here, or that the dividing lines between them are not precisely where
the present experiment shows them to be. That is, we cannot at this point rule out
the possibility that adjectives in the objective group might in certain contexts allow
subjective interpretations of their comparative forms, or conversely that members
of the subjective class might in the right sort of contexts allow objective readings.
However, one previously unrecognized finding appears quite clear: there is a large
group of adjectives for which the interpretation of the comparative form is neither
purely objective nor purely subjective.

Interestingly, the three-way division that emerges on the basis of the present
faultless disagreement test is echoed in other phenomena. The most obvious of these
involves measurability. Adjectives in the objective group have corresponding mea-
surement units (in fact, the RELNUM group was defined as such). Those in the subjec-
tive group almost universally lack such units, and furthermore, for adjectives such as
fun, tasty, interesting/boring and beautiful/ugly, it is hard to imagine how such units
could be created (an exception in this group perhaps being intelligent, depending on
whether one is willing to accept IQ points as a true measure of intelligence). Finally,
adjectives in the mixed group fall somewhere in between. They too largely lack mea-
surement units, but for adjectives such as hard/soft, dark/light and clean/dry, 1 think
one has the intuition that it might be possible (say, in a laboratory setting) to establish
such units.

A related phenomenon involves proportional comparisons. As discussed by Sas-
soon (2010), both dimensional and evaluative adjectives allow modification by
proportional expressions such as twice as, and this extends to members of the
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intermediate group as well (see (9)—(11)). But when we turn to precise expressions
of proportion such as 2.3 times as, the picture changes (see (12)—(14)): these are
possible for dimensional adjectives, and quite comically infelicitous for members of
the evaluative class; for the mixed group they seem marginally possible, when we
imagine we are in a situation (again, say, a lab) where the dimension in question is
precisely measured:

(9) a. The Eiffel Tower is twice as tall as the Great Pyramid.
The laptop is five times as expensive as the tablet.

(10) a. The Serta mattress is twice as hard as the Sealy mattress.
The blue shirt is five times as dirty as the green one.

(11) a. Annais twice as beautiful as Zoe.
The roller coaster was ten times as fun as the ferris wheel.

(12) a. The Eiffel Tower is 2.05 times as tall as the Great Pyramid.
The laptop is 4.9 times as expensive as the tablet.

(13) a. ?The Serta mattress is 1.9 times as hard as the Sealy mattress.
? The blue shirt is 5.1 times as dirty as the green one.

(14) a. # Annais 2.3 times as beautiful as Zoe.
b. # The roller coaster was 9.8 times as fun as the ferris wheel.

Thus the pattern observed with respect to interpretation of the comparative form
appears to be part of a broader set of facts that relates to the possibility of precise,
quantitative measurement.

The remainder of this paper is devoted to developing an account of these patterns.
The next section briefly reviews existing semantic theories of subjectivity, focusing
on their ability to explain the experimental results. One important proposal to come
out of this work is that of multidimensionality as a source of subjectivity, particularly
ordering subjectivity; this topic is explored in the section that follows.

3 Theories of Subjectivity

Adjectival subjectivity is the topic of a large body of research in formal semantics. The
earliest of this work focused on predicates of personal taste such as tasty and fun, and
pursued the general approach of accounting for their subjectivity by relativizing the
interpretation of the adjective to a judge whose opinion or perspective is expressed.
Theories in this area can be divided into two broad classes, which differ in how
dependence on a judge is linguistically encoded. The relativist analysis (Lasersohn
2005) includes a judge parameter to the index of interpretation, along with the usual
time and world parameters (15a). The contextualist approach (Stojanovic 2007; Sebg
2009), by contrast, assumes that predicates of this sort feature an additional judge or
experiencer argument (15b).
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(15) a. [tasty]*"/ = Ax.x tastes good to j in w at ¢
b. [tasty]”' = AyAx.x tastes good to y in w at ¢

Elaborations on and combinations of these two approaches are found in Stephenson
(2007) and Bylinina (2014, 2017), among others, while authors including Moltmann
(2010) have proposed analyses that do not rely on the notion of a judge.

In the form presented, neither of the formulas in (15) accounts for ordering subjec-
tivity. Tasty is a gradable adjective, having comparative and superlative forms (tastier,
tastiest) and allowing composition with degree modifiers (rather/verylextremely
tasty). But the above analyses localize subjectivity at the level of the unmodified
positive form, thus providing no explanation for the possibility of subjective judg-
ments regarding the ordering of two entities along a dimension such as tastiness.
This might however be remedied fairly simply, by starting with a gradable entry of
the form in (3) and relativizing the measure function to a judge.

A more fundamental issue is that the above analyses do not provide an explanation
for the finding that adjectives exhibiting ordering subjectivity divide into two groups,
depending on whether or not they also allow factual readings for the comparative. If
subjective adjectives are those whose interpretation is dependent on a judge index or
argument, we are faced with the question of why some of them—but not others—
can also be interpreted as making factual statements, i.e. statements that can be
evaluated as objectively true or false. In fact, it is not clear how they can acquire
factual interpretations at all.

From a different perspective, earlier authors including Kamp (1975) and Klein
(1980) observed that certain gradable adjectives (e.g. clever) are dependent on mul-
tiple underlying dimensions for their ascription, one consequence of which is vari-
ability in judgments about the relative ordering of two individuals. More recent work
(see especially Sebg 2009; Kennedy 2013; Bylinina 2014; McNally and Stojanovic
2017; Umbach 2016) has connected this insight to the topic of subjectivity.

A central observation that has come out of this later work is that a wide range of
gradable adjectives are subjective in their positive forms, including not only classical
personal taste predicates but also other evaluative adjectives as well as vague gradable
adjectives more generally; but only the first two of these are also subjective in their
comparative forms (see again (1) vs. (2)). The conclusion is that there are two distinct
loci of subjectivity. For vague gradable adjectives such as tall, subjectivity is localized
not in the lexical meaning of the adjective itself but rather in the semantics of the
positive morpheme pos that provides the threshold of applicability for the adjective
in its unmodified form. For adjectives such as tasty, fun and beautiful, it derives from
the lexical semantics of the adjective.

Kennedy (2013) proposes that this difference in which adjectival forms can be
interpreted subjectively corresponds more fundamentally to two distinct types of
subjectivity, the first deriving from uncertainty in the determination of the contextual
standard for the application of a vague adjective, the second deriving from what
he terms the “shared semantics of qualitative assessment.” He notes however that
the two sorts of subjectivity might nonetheless be unified as deriving from a more
basic property of “dimensional uncertainty.” For adjectives of the rall class, it is
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uncertainty as to the dimensions involved in standard calculation, while for those of
the fasty sort, it is uncertainty as to how the dimensions of qualitative assessment are
integrated by different judges.

Kennedy makes the further important observation that many gradable adjectives
are ambiguous between an objective/dimensional reading and a subjective/qualitative
reading. For example, to say that the cake is heavy might be to say something about
its objectively measurable weight, or alternately about the subjective experience of
tasting it. This suggests an account of the mixed group found in the present experiment
in terms of ambiguity (though we will see below that there are also other possibilities).

The notion of multidimensionality as a source of subjectivity is taken up further
by McNally and Stojanovic (2017) in the context of an investigation of aesthetic
adjectives such as beautiful. They observe that “[d]eciding whether an adjective
describing a multidimensional property holds of some individual involves not only
determining a threshold of applicability but also determining the relative weight of
each of the dimensions that contribute to the property in question. Here, again, there
will be room for disagreement between speakers” (2017, p. 21). And further: “Two
speakers may disagree about whether Ayumi is healthier than Mihajlo because they
may disagree about whether one component of health or another (e.g. the state of
the cardiovascular system vs. the immune system) should carry more weight” (2017,
pp- 21-22). Multidimensionality is however only one source of subjectivity, others
being experiential semantics (characterizing adjectives such as tasty and interesting)
as well as evaluativity in the sense of expressing an attitude of positive or negative
evaluation on the part of the speaker (e.g. good, bad, beautiful).

Bylinina (2014) proposes a formal analysis of adjectival subjectivity that explicitly
incorporates multidimensionality. Her account is based in part on the observation that
the class of adjectives exhibiting ordering subjectivity can itself be further subdivided:
subjective readings for the comparative are possible for both adjectives such as fun,
tasty and interesting that refer to internalized experiences as well those such as
intelligent that do not; but only the former allow a judge or experiencer PP:

(16) a. The chili was tasty to me.
b. The book was interesting to/for me.
c. 7?7 Anna is intelligent to/for me.

Bylinina proposes that the interpretation of both sorts of adjectives is dependent on
a judge index, but that the judge plays a different role in the two cases. Members
of the rasty class have an experiencer argument that is equated to the judge. In the
case of adjectives such as intelligent, she draws on work by Sassoon (to be discussed
further below) in proposing that their subjectivity derives from multidimensionality:
degrees of intelligence, for example, can be conceptualized as the lengths of vectors in
amultidimensional space, with the weights assigned to component dimensions being
relativized to judges. Her formalization is the following (where Q is a dimension
contributing to intelligence, wJQ is the weight assigned by j to Q,m, ¢ is the measure
of an individual x with respect to Q and s is the standard of applicability for Q).
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(17) [[mxﬁintelligentﬂcz'w't'jz Ax~\/2[wé(mx,Q > SQ)]z)
0

Umbach (2016) takes a somewhat similar approach, analyzing the evaluative adjec-
tive beautiful in terms of a generalized measure function that maps entities to points
in a multidimensional attribute space.

In summary, several authors have argued convincingly that a source of adjectival
subjectivity, and specifically ordering subjectivity, is the multidimensional nature
of the properties in question. But note that each of these accounts has treated
multidimensionality-based subjectivity as a variety of judge dependence: two judges
may weight an adjective’s dimensions differently, potentially giving rise to disagree-
ments about orderings. This brings up a more general point. In all of the works
discussed in this section, the focus has been on ‘subjectivity’ in the sense of the
diverging perspectives of distinct speakers. This perhaps stems from the initial focus
on personal taste predicates such as fasty and fun, which so clearly express individ-
uals’ judgments or tastes. When we expand our focus to the full range of adjectives
considered in the present work, it becomes clear that differences between judges are
not the only source of variable judgments regarding orderings; rather, it seems that a
single speaker’s judgments may also be potentially uncertain or changeable. Consider
for example two shirts, one which is clean except for a grass stain on the sleeve, the
other slightly dingy overall. Which one should I consider dirtier, and which cleaner?
I think my answer has to be ‘it depends’—on what type of shirt and how it will be
used, on what sort of dirt we are most concerned about, and so forth. The same might
be said, for example, regarding which of two surfaces is rougher, or which of two
fences is straighter. Variability of this sort cannot be accounted for by relativization
to a judge, but rather seems to reflect a more general sort of context dependence.

In the next section, I take a more in-depth look at the nature of adjectival multidi-
mensionality. This will form the basis for the formal account in Sect. 5, which also
seeks to clarify the relationship between multidimensionality and judge dependence.

4 Identifying Multidimensionality

If we are to investigate the hypothesis that a source of subjectivity (including ordering
subjectivity) is the multidimensional nature of the predicates in question, then we
must have a way of identifying which adjectives are multidimensional. This turns
out to be less straightforward than it might initially seem.

4.1 Sassoon’s Theory of Multidimensionality

As noted above, it has long been recognized that some gradable adjectives are mul-
tidimensional (see especially Kamp 1975 and Klein 1980; for discussion of multi-
dimensionality more broadly, see also Bartsch and Vennemann 1972; Bartsch 1984,
1986; Landman 1989). But the most in-depth investigation of multidimensionality
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is found in the work of Sassoon (2007, 2011, 2012, 2013, 2015), who develops
a comprehensive semantic theory that encompasses both multidimensional adjec-
tives and nouns, and that extends to topics including the nature of the adjectival
antonymy relationship and the semantics of comparison and degree modification. In
Sassoon’s theory, multidimensional adjectives such as healthy, sick, identical, and
intelligent are associated with dimensions that can be specified overtly or bound
by explicit or implicit logical binding operators. For conjunctive adjectives such as
as healthy, the default binding operator is universal quantification: to be healthy is
to be healthy in all contextually relevant respects (18a). For disjunctive adjectives
such as sick, the default is existential quantification: to be sick is to be sick in some
relevant respect(s) (18b). Adjectives such as intelligent are mixed, with pragmatics
determining the binding operation.

(18) a. healthy: \xx.YQ € DIM (healthy) : Q(x)
b. sick: Ax.3Q € DIM((sick) : Q(x)

Comparatives might then be analyzed as involving the counting of or quantification
over dimensions: one individual might be evaluated as healthier than another if she
is healthy in a larger number of relevant respects, if for relevant respects generally
she is healthier, or if she is healthier in some particular contextually salient respect
(Sassoon 2015).

Multidimensionality manifests itself grammatically in a number of ways: individ-
ual dimensions may be specified via prepositional phrases headed by with respect
to or in (19) or inquired about via a wh-phrase (20); dimensions may be quantified
over (21); and quantificational force may be restricted by exception phrases (22).2
None of these are possible with (uni-)dimensional adjectives such as tall.

(19) a. The patient is healthy with respect to blood pressure.
b. The boxes are identical in size and weight.
c. #Zoe is tall with respect to height.

(20) a. In what respects is the patient healthy/sick?

b. In what respects are the boxes identical?
c. #7In what respect is Zoe tall?

21) a. The patient is healthy in every/most/three/some (important) respect(s).
b. The boxes are identical in every/most/three/some respect(s).

c. #Zoe is tall in every/most/three/some respect(s).

22) a. The patient is healthy/not sick except for high blood pressure/asthma/a
slight cold.

2Which quantifiers are felicitous, and whether an exception phrase is possible with an adjective
in its positive or negated form, depend to some extent on whether the adjective is conjunctive or
disjunctive. I will attempt as much as possible to abstract away from these details here.
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b. The boxes are identical except for size/color.
c. #Zoe is tall except for ...

Sassoon backs up these judgments with extensive corpus and experimental data,
particularly relating to the pattern in (22).

Multidimensionality of the sort described here has also been proposed to play
a role in other linguistic patterns, such as the acceptability of so-called borderline
contradictions (see Egré and Zehr, this volume).

4.2 Varieties of Multidimensionality

Among the multidimensional adjectives that Sassoon investigates are a number that
were found in the present research to exhibit ordering subjectivity: good, bad, beau-
tiful, ugly, happy, intelligent, tasty, clean and dirty. More generally, when we look
at the mixed and purely subjective groups that emerged from the experiment, we see
that many are multidimensional at least in a conceptual sense. Whether an individual
or experience might be characterized as fun, interesting, boring, or easy—or more
fun/interesting/boring/easy than another—is clearly dependent on multiple aspects
or properties of the entities under consideration. Even the adjective salty can be put
in this class: while one might think that degree of saltiness is dependent on a single
dimension, namely salt content, research in psychophysics has in fact found that per-
ceptions of saltiness are impacted by a variety of other factors, including consistency,
texture and fat content (see e.g. Christensen 1980; Pflaum et al. 2013; Suzuki et al.
2014).

However, when we attempt to confirm the multidimensional status of such adjec-
tives via tests based on the constructions in (19)—(22), and thereby clarify which of
the adjectives exhibiting ordering subjectivity are multidimensional, the results are
quite mixed. Consider to start the personal taste predicates fasty and fun, both of
which patterned as purely subjective in our experiment:

23) The chili was tasty with respect to ...
In what respect/way was the chili tasty?

The chili was tasty in every/?most/??three/some respect(s).

g o oo

The chili was tasty except for the consistency/being too salty/??

24) The roller coaster was fun with respect to ...
In what respect was the roller coaster fun?

The roller coaster was fun in ?every/?most/??three/some respect(s).

g oo P

The roller coaster was fun except for the wind/the rattling/??

Compared to the corresponding examples with healthy, sick and identical, it seems
more difficult to continue the sentences in (23a), (24a), or to answer the questions
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in (23b), (24b).> What are the respects of tastiness and fun that contribute to the
attribution of these predicates? If anything, the questions seem to favor a rhetorical
interpretation, challenging the interlocutor to name even one ground for calling the
chili tasty or the roller coaster fun. Similarly, universal and existential quantification
over dimensions is moderately acceptable ((23c), (24c)), producing emphatic and
hedging effects, respectively, but precise counting of dimensions (??fun/tasty in three
respects) is rather odd. Finally, it is certainly possible to distinguish a few particular
aspects of the properties in questions to form the basis of exception phrases (e.g.
saltiness and consistency in the case of tasty); but after these the task becomes more
difficult (see (23d), (24d)), suggesting that there is a considerable residual meaning
that cannot be easily separated into discrete dimensions.

A similar issue emerges with other evaluative predicates, where we see that
even when examples parallel to (19)—(22) sound felicitous, they do not necessar-
ily involve specification of or quantification over dimensions. Take for example
beautiful, another of the adjectives that fell in the purely subjective group in our
experiment. A Google search yields thousands of examples of the phrases beautiful
in every respect and beautiful in every way. But many of these have the character of
those in (25), where the listed aspects seem to be not component dimensions of the
predicate beautiful but rather component parts of a complex entity or event that is
the subject of predication.

(25) a. The wedding was beautiful in every respect ... the weather, the venue,
the bride’s dress, and most of all, the people!

b. This newly built home is beautiful in every way, featuring a welcoming
great room with stone fireplace, a light-filled open-plan kitchen, and a
spacious master bedroom suite.

Something similar is seen with exception phrases: Zoe is beautiful except for ... is
most naturally continued with something like her crooked noselher small eyes/her
hair/etc.; but nose, eyes, hair and the like are not dimensions of beauty but rather
parts of the individual described. To be sure, dimensional uses can be found, as when
we characterize a painting as beautiful except for the color (McNally and Stojanovic
2017). But the simpler the object of predication, the more difficult it is to construct
such examples. As an extreme case, imagine a paint chip in a particular shade of
blue. I might characterize the color as beautiful, but it is hard to imagine specifying
the dimensions that make it so (?this color is beautiful with respect to ...) or less so
(?this color is beautiful except for ...). Replacing beautiful with ugly makes these
judgments in my opinion even sharper. Sassoon (2013) acknowledges and discusses
non-dimensional uses of exception phrases with multidimensional adjectives, but
without really exploring the difficulty of creating true dimensional examples for
those such as beautiful.

3For myself, examples of this sort are quite bad; a reviewer, however, found them more acceptable.
Such between-speaker variation is itself indicative of the difficulty in classifying an adjective as
multidimensional versus unidimensional.
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Here I do not mean to claim that adjectives such as tasty, fun and beautiful can
never have a multidimensional interpretation (in Sassoon’s sense); the possibility of
dimensional exception phrases and the like is enough to show this cannot be right.
The multidimensional interpretation might in particular be more available to experts
in the relevant domains (think for example of a food writer or art critic), who have a
trained ability to introspect into the factors underlying their judgments. The point is
rather that such adjectives, while without doubt multidimensional at the conceptual
level, also have an interpretation—perhaps the most salient one—on which they
behave grammatically as if they were unidimensional.*

Consider now the adjectives in our mixed group. Of these, clean and dirty are dis-
cussed as multidimensional by Sassoon, and this is supported by the above-described
tests:

(26) a. In what respect(s) was the shirt clean/dirty?
b. The shirt was clean/dirty in every/most/?three/some respect(s).

c. The shirt was clean/wasn’t dirty except for the musty smell/a few grass
stains/being slightly dingy.

But when we look at other members of this group, the results are quite different.
Taking except phrases as an example, it is difficult to construct true dimensional
completions of examples such as the following:

(27) a. The line was(n’t) straight/curved except for ...
b. The leather was(n’t) smooth/rough except for ...
c. The knife was(n’t) sharp/dull except for ...
d. The soup was(n’t) salty except for ...

Yet there is nonetheless a sense in which adjectives such as these are multidimen-
sional. This is most clearly brought out by considering cases of potential disagree-
ment. For example, we might disagree—or simply find it difficult to decide—which
of the two lines below is straighter or more curved, the issue being how exactly we
should measure degree of straightness or curvature: is it a matter of the number of
curves? the sharpness of each? the total area of deviation from perfect straightness?
There seems to be no principled correct answer.

o8 M~ /_\/

To take a more concrete example, imagine two city streets, one paved and com-
pletely smooth except for a few largish speed bumps and potholes, the second with
an all-over cobblestone surface. Which is bumpier? Again the answer seems to be
‘it depends’, the issue once more being how different sorts of bumps, dips and other
deviations from complete flatness should be integrated to derive an overall degree of

41 thank the reviewers for pointing out the need to clarify this point.
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bumpiness.® I believe similar examples might be constructed for other members of
the mixed class, including rough/smooth, sharp/dull and perhaps even wet/dry. This
is not multidimensionality in quite the same sense as that characterizing adjectives
such as healthy, whose meanings can readily be broken down into discrete indepen-
dent dimensions (e.g. blood pressure, cholesterol, etc.) that we can name, count and
quantify over. But adjectives of the curved and bumpy type share with those of the
healthy type the property that their attribution depends on multiple aspects of the
physical characteristics of entities, which must be integrated in some way to produce
the overall meaning of the adjective.

We have seen that there are adjectives that are in some sense multidimensional but
that are not entirely felicitous in the constructions in (19)—(22). The reverse is also
true: certain adjectives that are generally considered to be dimensionally ambiguous
rather than multidimensional are relatively acceptable with respect. Examples are
large and long:

(29) In which respect is London larger than New York?
Land area v/ Population size ¥

(30) The sofa is larger than the bench in every respect.

(31) a. The trip to Tiibingen is longer than the trip to Konstanz.
b. In which respect—travel time or distance in kilometers?

This suggests that which respect questions at least might in fact offer a test for the
contextual dependence of the communicated dimension, rather than for multidimen-
sionality.

In summary, the preceding discussion suggests that adjectival multidimensionality
is not a homogenous phenomenon. There are gradable adjectives such as healthy and
identical that are multidimensional in what might be called a quantificational sense:
their component dimensions are readily named, easily separated, and grammatically
active, and for the positive form of the adjective at least, a variety of tests suggest that
they are integrated by means of quantificational operators. But there are other sorts of
intuitively multidimensional adjectives—examples being bumpy, curve