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Abstract

The applicability of a vague scalar adjective to
an object varies across speakers and contexts. In
this paper, we argue that the semantical accounts
of vagueness that do not address this variability
are inadequate for accounting for truth value in-
tuitions and the information conveyed by utter-
ances. We offer, as a partial replacement, a prag-
matic theory of assertability that takes for granted
this variation and explains how utterances of sen-
tences with vague scalar adjectives convey informa-
tion. We propose two bivalent semantic theories of
vagueness that bear different relationships to this
pragmatic theory. These theories demonstrate that
sharp true/false boundaries are reconcilable with
scalar vagueness.

Vagueness: An Introduction to the
Problem

A word is considered vague in natural language if
it allows for borderline cases of applicability. Con-
sider “bald”. In a given context, if the number of
hairs a man has growing on his head falls within a2
particular range, then a language user is strongly
inclined to: (1) dissent from both the statement
The man is bald and the statement The men is not
bald, (2) assent to both statements, or, (3) neither
dissent from nor assent to at least one of the state-
ments. Similarly, in a given context, there is a range

of heights corresponding to borderline applications -

of “tall”, a range of colors corresponding to bor-
derline applications of “red”, and a number range
such that a number of grains of sand in a pile that is
within that range corresponds to a borderline appli-
cations of “heap”. Verbs, adverbs, and most other
parts of speech can have borderline applications as
well.

\'agueness is prevalent throughout natural lan-
guage dialogue for good reason. Vagueness is of
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use in cases where speakers find it most advan-
tageous to their conversational goals not to con-
vey the details of their knowledge, e.g., when being
precise is too time consuming. It is also useful in
cases where speakers are unable to be exact because
of an absence of available information. People use
vague words regularly in conversation and success-
fully communicate with sentences containing these
words.

Recently, there have been accounts of vagueness
proposed in the formal semantics literature that at-
tempt to define truth-conditions for sentences con-
taining vague scalar adjectives that are compati-
ble with speakers’ truth-value intuitions. These ac-
counts include truth-value theories and supervalu-
ation theories, both of which are founded on the
assumption that if F' is a vague predicate, then
there is (or could be) a uniquely referring name a
such that Fa is neither true nor false. This provi-
sion is intended to account for the intuitions people
have that some sentences of the form X is A are
neither true nor false. In addition, each of these

theories involves complex semantic maneuvering to -

ensure that the truth-values of complex expressions
involving borderline cases conform to “philosophi-

cal” intuitions concerning logical relations. For ex-

ample, supervaluation theories require that the se-

mantic value of Fads—~Fa equals 0 (i.e., Falsity) for .

all vague and non-vague predicates F, and that the
semantic value of Fa V ~Fa equals 1 (i.e., Truth)

_{or all vague and non-vague predicates F.

While these complex semantic theories conform
to some strong and common intuitions that sim-
pler semantic theories do not conform to, they fail
to conform to other equally strong and common
intuitions, namely, the “illogical” intuitions of or-
dinary speakers. In addition, these purely seman-
tic theories are difficult to work into an account of
the successful communication that occurs between
discourse participants. They do not address the
fact that there atre at least two individuals involved
in ordinary communication, and that these two in-
dividuals do not have precisely the same concep-
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tion of the applicability criteria for words exhibiting
scalar vagueness. We propose a theory of asserta-
bility that accounts for some of the intuitions se-
manticists have attempted to account for and that
takes for granted the differing applicability condi-
tions a vague word can bave for different dialogue
participants and for a given dialogue participant in
different instances. With this powerful pragmatic
tool, the difficult problems with which the seman-
tic theories of vaguehess struggle are more easily
addressed. We propose two bivalent semantic theo-
ries that work in conjunction with the pragmatic
theory to account for these problems. The first
semantics allows for considerable discrepancy be-
tween truth and assertability. It provides a some-
what unintuitive account of the truth-values of sim-
ple and complex sentences while the pragmatic the-
ory provides an independent account of their as-
sertability, from which it is assumed that common
intuition is derived. The second semantics assumes
a close tie between assertability and truth, and
attributes seemingly “illogical” truth-value judge-
ments to delicate context dependencies of the ap-
plications of .the relevant vague terms. The two se-
mantic theories are offered as demonstrations that
sharp true/false boundaries are reconcilable with
scalar vagueness.

Truth-Value and Supervaluation
Theories

In truth-value approaches to vagueness, the se-
mantic evaluations of sentences are 0, 1, or one
or more intermediate values.! A truth-value that
is not 0 or 1 is called indefinite. A common
criticism of truth-value approaches is that no in-
tuitive truth-value approach can respect all of
the required logical relations and still be truth-
functional. For example, to be truth-functional, if
small(z) is true to the same degree as —red(z),
then red(z)&small(z) must have the same truth-
value as red(z)&-red(z). It follows that either
the truth-value of red(z)&small(z) is O whenever
-red(z) and smali(z) are true to the same interme-
diate degree, or red(z)}&—red(z) has a truth-value
other than 0.2

Although this criticism has wide appeal among
semanticists, we disagree with one aspect of it. A
semantics for natural language that assigps non-
zero numeric truth-values to some utterances of
sentences of the form X is A and X is not A is
compatible with widely held truth-value intuitions.
It is common practice for ordinary people to mc-
cept as true sentences of the form X is A and X
is not A in the case where X is a bordetline case
of a thing that is A. For example, under many

'See [Zadeh, 1965) and [Goguea, 1969)
}Kamp, 1975)

circumstances, a competent speaker would accept
as true the sentence Zeno is tall and Zeno is noi
tallif Zeno’s height is approximately 511”. Never-
theless, if the intuitions corresponding to this prac-
tice are accepted as semantic data, truth-value ac-
counts have another problem. In the case in which
a truth-value account defines the truth-value of a
conjunction to be compatible with a speaker’s in-
tuitions that a sentence of the form X is A and X
is not A can be true, this definition is incompat-
ible with the same speaker’s intuitions concerning
the truth-values of the conjuncts. A truth-value ac-
count requires that the truth-value of a conjunction
be the minimum of the truth-values of its conjuncts.
Yet, a competent speaker who accepts a conjunc-
tion of the above form as true holds the intuition
that the truth-value of each of the conjuncts is less
true than the conjunction, or even false. Zeno is
tall and Zeno is not tall would each be judged to
be less true than Zeno is tall and Zeno is not tall
in cases where the conjunction were judged to be
true.

Supervaluation theories were developed for nat-
ural language to address the problems that truth-
value theories have with logical relations.? In this
approach, vagueness is understood as lack of gpecifi-
cation. The truth-value of a sentence with a vague

expression is derived from the truth-values corre-

sponding to each possible way of totally eliminat-
ing the vagueness from that sentence. In an early
theory proposed by Kamp, the truth-value of a sen-
tence of the form X is A, is undefined if some ways

of fully precisifying the model include the referent -

of X in the extension of A and others include it in
the extension of the negation of A. While the truth-
value of a sentence of the form X is A is undefined
in cases where the referent of X is a borderline case
of the property corresponding to A, the truth-value
of any sentence of the form X is A and X is not A
is always false since there is never a fully precisi-
fied model that includes the referent of X in both
the positive and negative extension of the predi-
cate corresponding to A. Supervaluation theories
support other logical relations as well.

Although the truth values assigned by superval-
uation theories to complex sentences with logical
relations conform to the intuitions of some speak-
ers, they violate the intuitions of other speakers.
In particular, since supervaluation theories are de-
signed to assign truth values to complex sentences
that support the logical relations, the truth values
they assign violate the intuitions described abave
that conjunctions of contraries with vague scalar
adjectives can be true. Thus, with respect to this
set of “illogical” intuitions, both truth value theo-
ries and supervaluation theories are unsatisfactory.

3(Fine, 1975},|Kamp, 1975}




These facts suggest that the complexity of these
semantic theories does not lead to sufficient im-
provement in explanatory adequacy to justify it.
We believe that a good approach to take in devel-
oping a semantic theory of vagueness is to consider
what role the theory might play in a larger theory
of communication. From a computational perspec-
tive, a theory of meaning that plays no role in a
theory of communication is of little use. From a
philosophical perspective, a theory of communica-
tion may provide clues to a philosophically sophis-
ticated theory of meaning.

One relevant consideration for a theory of com-
munication is whether or not competent speakers
in a linguistic community rely on the assumption
that other speakers judge words to be applicable
(in virtue of their meaning) under exactly the same
circumstances as they do. Although speakers may
deem non-vague words applicable under identical
conditions, it is highly unlikely that individuals
share precisely the same conceptions of the applica-
bility criteria for words exhibiting scalar vagueness.
Furthermore, speakers do not assume that they do.
Consider what would be required for members of a
linguistic community to acquire a completely uni-
form notion of the conditions under which some-
one would deem “bald” applicable to a man. Qur
visual judgements of hairiness are far too impre-
cise and dependent on lighting, visual angle, ar-
rangement of the residual hair, etc., to ensure uni-
formity from speaker to speaker. Furthermore, if
one were to assume that applicability criteria for
vague words composed the truth-conditions of sen-
tences with corresponding vague predicates, then
a speaker might have to resort to hair-counting to
get agreement on the true/false boundary. Leav-
ing a truth value gap, as is posited by 3-valued
approaches and supervaluation theories, does not
belp the situation. Instead of a sharp boundary,
between truth and falsity, a gap requires that mem-
bers of the linguistic community agree on two sharp
boundaries: the boundary between truth and indef-
initeness, and the boundary between indefiniteness
and falsity. Matters are made still worse by having
continuously variable truth values. In this case, for
the community to share an identical applicability
criterion for “bald”, it would have to agree on the
degree of truth of “bald” for men with n hairs on
their heads, for all n. Matters would be aggravated
further if factors other than simply the number of
hairs, e.g., scalp area, the distribution of hair, etc.,
needed to be taken into account.

What this suggests is that no amount of seman-
tic maneuvering concerning the meanings of vague
terms can eliminate the speaker-to-speaker varia-
tion in the applicability criteria for vague words or
explain how people succeed in communicating using
vague words. A theory of vagueness should take for

granted the variability of applicability criteria and
explain bow utterances convey information despite
it. Furthermore, if semantic maneuvering is not the
answer, then it is reasonable to ask whether a sim-
ple semantics, such as one that posits the existence
of sharp true-false boundaries, is reconcilable with
an account of “conveyed information”. We believe
that it is.

Belief Revision

The pragmatic account of vagueness we propose as-
sumes that the context in which a sentence is ut-
tered contains the information a speaker uses to de-
rive assertability conditions for sentences contain-
ing vague words. Although there are many aspects
of speaker and hearer cognition that play a role
in a speaker’s decision to utter a particular sen-
tence, the theory of assertability we propose con-
siders only the speaker’s conception of lexical ap-
plicability conventions on a given occasion.

Informal Description

Suppose Muriel and Scott are sitting in the fac-
ulty lounge discussing the newly appointed faculty
member, Zeno. Scott has met the man, but Muriel
has not. Muriel has a wide range of expectations
about what Zeno might be like. With respect to
his height, Muriel positively believes that he can-
not have a height outside of the range from 4’ to
8. She has stronger expectations that his height
lies in the range between §'5” and 6'5” than that
it lies in any other 12" range. She also has expec-
tations concerning individual heights. She believes
that the likelihood that his height is approximately
511" is the same as the likelihood that his height is
approximately 6/1”. She believes that' Zeno is most
likely to be about 6’ tall.

When Muriel asks about Zeno, Scott begins 2 de-
scription of what Zeno looks like with an utterance
of the sentence Zeno is tall. Muriel assumes that
Scott knows approximately what Zeno’s height is
and that he is speaking sincerely. She also assumes
that he is using the word “tall” approximately as
she would use the word in this context. She would
not deem “tall” applicable to a man whose height
was less than 510", She would deem “tall” appli-
cable to a man whose height was greater than 6'1”.
She is unsure of whether she would deem “tall” ap-
plicable to a man, whose height is between 5’10”
and 6'1”. Probably, she would not deem “tall” ap-
plicable to a man whose height is equal ¢o or a little
greater than 5'10”, and probably, she-would deem
“tall” applicable to a man whose height is equal to
ot a little less than 6°1".

Because Muriel assumes Scott’s applicability
conventions for “tall” are about the same as her
own, the information conveyed to Muriel by his
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utterance has predictable consequences on her ex-
pectations and beliefs about Zeno’s height. Since
she assumes in this context that Scott would never
deem “tall” applicable to a man whose height is
under 510", she infers that Zeno’s height is defi-
nitely greater than or equal to 510”. Also, since
she thinks that there is‘a greater chance that Scott
would deem “tall” applicable to & man who is ap-
proximately 61” than to a man who is' approx-
imately 5’117, and since prior to Scott’s utter-
ance her expectations of Zeno being either of these
heights were equally strong, she infers from Scott’s
utterance that the likelihood that Zeno is approxi-
mately 6’1" is greater than the likelihood that he is
approximately 5'11”. Scott’s utterance is of abso-
lutely no consequence to her prior belief that Zeno
is definitely not taller than 8,

Suppose that in the place of Zeno is tall, Scott
had uttered the sentence Zene is not tall. Given
the same assumptions about Scott as above, that
he knows approximately what Zeno’s height is and
that he uses words in approximately the same
way that Muriel does, the information that would
have been conveyed to Muriel by the utterance of
the negated sentence would have had clear conse-
quences on her expectations and beliefs. Muriel
would deem “not tall” applicable to a man in those
cases where she would definitely not deem “tall”
applicable to him, i.e., in cases where his height
is less than 5'10”. Similarly, she would not deem
“not tall” applicable to a man in those cases where
shedefinitely would deem “tall” applicable to him,
i.e., in cases where his height is greater than 61”.
Probably she would deem “not tall” applicable to a
man whose height is equal to or only a little greater
that 5107, and probably, she would nof deem “not
tall” applicable to a man whose height is equal to or
only a little less than 6'1”. Consequently, following
the utterance, Muriel would have revised her orig-
inal set of beliefs to include the belief that Zeno’s
height is definitely less than 61", and the belief
that it is more likely that Zeno's height is approxi-
mately 5/11” than that his height is approximately
6’1”. She would continue to believe that Zeno’s
height is definitely not less than 4.

Finally, suppose that in the place of Zeno is tall,
Scott had uttered the sentence Zeno is tall and Ae’s
not tall. Although one might expect Muriel to have
found this utterance entirely incoherent, Muriel in
fact would have had another common reaction. She
would have inferred that Zeno is a bordetline case
of tall.* Muriel would have expected Scott to utter
this conjunction only under the conditions that she
herself might have uttered it.. Muriel might have

‘For the purposes of this paper, the reader need not
fully embrace this intuition, so long as she acknowl-
edges the fact that there exist a significant number of
scemingly competent speakers who hold it.

deemed “tall and not tall” applicable to a man in
this context in the cases where the man’s height
was not in a range where she would definitely deem
“tall” applicable to him, and it was not in a range
where she would definitely deem “not tall” appli-
cable to him. That is, she might have deemed “tall
and not tali” applicable to a man in this context
only if his height were greater than 510" and less
than 6’1”. Consequently, following Scott’s utter-
ance of this sentence, Muriel would have revised
her original beliefs to include the belief that Zeno’s
height is definitely in the range between 5’10” and
6’1",

These scenarios are examples of the sort of belief
revision that results from normal everyday commu-
nication between speakers. Clearly, under normal
circumstances, dialogue participants assume that
they use their words in about the same way as those
with whom they are engaged in dialogue. Hearers
make this assumption when they revise their ex-
pectations and beliefs following an utterance. One
might question whether a hearer really has a huge
set of weighted beliefs and expectations concerning
every attribute of every object she discusses. An
important claim for this this theory is that, at the
very least, there exists a pool of information avail-
able to a hearer from which she can produce these
weighted beliefs and expectations. The information
conveyed by an utterance modifies this pool of in-
formation, and, consequently -changes the hearer’s
beliefs.

Formal Description

To formally describe the impact an utterance has
on a hearer’s beliefs, we assume that correspond-
ing to every scalar adjective spoken meaningfully
in an utterance is a set'of weighted conditional sen-
tences that reflect the information the scalar ad-
jective, as part of that utterance, conveys to the
hearer. These sentences correspond to vague and
non-vague aspects of a vague scalar adjective. They
reflect the hearer’s conception of the probability
that the speaker would deem a particular word ap-
plicable to an object given that the speaker believed
the object to have a particular measure of the at-
tribute. In the discussion about Zeno, for instance,
some weighted conditional sentences that reflect the
non-vague information “tall” carries for Muriel in
that context include (1) the probability that Scott
would deem “tall” applicable to a man who is ap-
proximately 5'5” is 0, and (2) the probability that
Scott would deem “tall” applicable to a man who is
approximately 64" is 1. Some weighted conditional
sentences that correspond to the vague aspects of
“tall” that are compatible with Muriel's beliefs are
{3) the probability that Scott would deem “tall”
applicable to a man who is approximately 511 is
.5, and (4) the probability that Scott would deem
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“tall” applicable to a man who is 6” is .9.

Each weighted conditional sentence correspond-
ing to the information conveyed by a vague scalar
adjective in an utterance can be represented as an
ordered pair whose first member is the value of the
relevant attribute and whaose second member is a
number which represents the hearer’s subjective no-
tion of the likelihood that the speaker would deem
the adjective applicable to an object with that at-
tribute value. For example, the weighted condi-
tional sentences listed above can be written:

1. (5'5",0.0)
2. (6'4”,1.0)
3. {5'11,0.5)
4. {6'1",0.9)

The complete set of weighted conditional sentences
corresponding to the vague word in an utterance re-
flects the totality of information conveyed by that
word in that utterance. The set is represented as
the complete set of corresponding ordered pairs. we
will call this set the compatibility function for the
vague adjective in the utterance.’

Consider the compatibility function correspond-
ing to Muriel’s conception of Scott’s applicability
conventions for “tall” in his utterance of Zeno is
tall. Muriel may have beliefs represented by the
following set of weighted conditional sentences:

P(“wall’|h(z) = 5'8" £ 1/2") = 0
P(“tall"|h(z) = 5'9" £ 1/2") = 0
P(“wall”|h(z) = 5107 £ 1/2") = .1
P(“tall” |h(z) = 5'11" % 1/2") = 5
P(“1all”}h(z) = 610" £ 1/2") = .9
P(“tall”jh(z) = 6'1” 2 1/2") = ]
P(“tall"|h(z) = 6'2" + 1/2") = 1

This set of weighted conditional sentences can be
represented by a step graph of their correspond-
ing ordered pairs. An idealized representation of
Muriel’s beliefs about the speaker’s word applica-
bility judgements for “tall” is the continuous func-
tion Cran:

1 T

*This term is borrowed from Zadeh, who uses it for
a related purpose.

According to the compatibility function, Cian,
Muriel believes that Scott would definitely deem
“tall” applicable to a faculty member who was
6’1" 2 1/2" or taller and that Scott would definitely
not deem “tall” applicable to a faculty member who
is 58" +:1/2" or shorter. She also believes that like-
lihood that Scott would deem “tall” applicable to
a faculty member who is 6’ tall is .9.

In general, a hearer’s beliefs concerning the at-
tribute value for a given object is represented as a
subjective distribution function. For instance, in
the discussion about Zeno, Muriel has probabilistic
expectations about the height of the faculty ‘mem-
ber under consideration. Recall that she believes
that Zeno’s height is in the range of 4’ to 8'. She
also believes that the likelihood that his height is
approximately 5'11” is the same as the likelihood
that his height is approximately 6’1" and that the
approximate height Zeno is most likely to measure
is 6/. Suppose the following function P best repre-
sents her beliefs prior to Scott’s utterance:

o 1 L
S5 6 7

Equipped with compatibility functions and corre-
sponding subjective distribution functions, the pro-
cess of revising a hearer’s beliefs with information
conveyed by an utterance can be formalized. For-
mally, a distribution function corresponding to a
hearer’s prior beliefs is combined with a compat-
ibility function corresponding to the information
conveyed to the hearer by the utterance to yield a
new distribution function which corresponds to the
speakers revised beliefs. One way to combine these
functions is by Bayesian updating. The new dis-
tribution function is the result of a point by point
application of Bayes’ rule:

P(ba) - P(a)
Py

P(bla) corresponds to a point on the relevant com-
patibility function, P(a) corresponds to a point on
the prior distribution function, and P(a[b) corre-
sponds to a point on the resulting modified distri-
bution function. The probability that an object has
a particular measure of a scalar property given that
the speaker would deem ¢ applicable to that object
is the product of the probability that the speaker
would deem ¢ applicable to that objeci given that it
has that particular measure and the speaker’s prior
degree of expectation that the object has that par-

P(alb) =
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ticular measure , divided by the likelihood that the
speaker would deem ¢ applicable (whatever mea-
sure it has).

After Scott utters Zeno is tall, Muriel’s new ex-
pectations and beliefs concerning Zeno’s height are
reflected in an updated distribution function. This
function is derived from (1) the prior subjective
distribution P reflecting her prior expectations of
Zeno’s height, and (2) the compatibility function
Crall corrspons?ng to Muriel’s conception of the
Scott’s applicability conventjons for “tall® in this
context. For example, if Muriel’s conception of the
applicability of the adjective “tall” to a man whose
beight is approximately 60" is .9, Muriel can yse
this information in combination with her subjective
notions, of how likely it is that Zeno would have a
height of approximately 6'0" (prior to being de-
scribed with “tall”) to arrive at the new likelihood
that he is approximately 6’0”. If this procedure is
applied to every height, then the result will be the
updated distribution function @, corresponding to
Muriel’s revised beliefs.

o A
L 6 27

A formal account of the hearer’s change in ex-
pectations and beliefs upon hearing an utterance
of the form X is A and B (taken as an abbrevia-
tion for X is A and X is B) results if the conjunc-
tion is assumed to be processed as if the speaker
made two consecutive utterances, corresponding to
X is A and X is B, and they were simply processed
in succession according to the belief revision pro-
cess just described. The distribution function rep-
resenting the hearer’s prior expectations and be-
liefs is updated with the compatibility function cor-

responding to the information conveyed by A in

this utterance, yielding an intermediate distribu-
tion function. This intermediate function, in turn,
is updated with the compatibility function corre-
sponding to the information conveyed by B in this
utterance, vielding the distribution function which

represents the hearer’s expectations and beliefs fol-

lowing the speaker's utterance of the conjunction.

When the vague scalar adjectives in a conjunc-
tion correspond to the same scalar property, this
algorithm is mathematically equivalent to updat-
ing the prior distribution function with the prod-
uct of the two compatibility functions. P({h(z) =
i)|(A and B are deemed applicable to z)) =

Ca(h(z) = i) - Ca(h(z) = i) - P(h(z) = i)
P(A and B are deemed applicable to z)

A common case of different scalar adjectives corre-
sponding to exactly the same attribute is the case
where one is the negation of the other. Technically,
the latter is not an adjective, of course, but the
compatibility function corresponding to the nega-
tion of a vague adjective conveys analogous infor-
mation as that corresponding to the vague adjec-
tive.

Consider Scott’s utterance of Zeno is tall and
he’s not tall. Given the prior distribution func-
tion P corresponding to Muriel’s prior expectations
of Zenc’s height, and given the compatibility func-
tions Cionr and Chpor-ran for the utterance, the re-
sult of revising Muriel’s ptior expectations to take
into account the information conveyed by this ut-
terance would correspond to P, first updated by
the information conveyed by the utterance of Zeno
is tall to yield Q, and then updated with the in-.
formation conveyed by the utterance of Zeno is not
tall, to yield R, where R is the distribution function
that corresponds to Muriel’s revised beliefs follow-
ing Scott’s utterance of Zeno is fall and he’s not
tall,

S 6 ?

The information conveyed to Muriel by the utter-
ance of the conjunction is reflected in CIt;he compati-
bility function C .41, Which is the point
by point product‘ (g &?‘:i"na%tdta :wt-tall' Both intu-
ition and preliminary experimental results suggest -
that the results this formula yields correspond to
the revised beliefs hearers actually have upon pro-
cessing utterances of this kind.® But Bayes’ rule, -
applied to a formula of the form P(a|b&kc), yields
P(a) - P(bla) - P(cla)/P(b&c) if and only if b and
¢ are independent variables. Clearly, the hearer’s
conception of the applicability of the negation of A
to X in the utterance context is dependent on her
conception of the applicability of A to X in that
context. Yet, Muriel’s new beliefs about Zeno's
height can be derived from her old beliefs and the
probabilities corresponding to the two dependent
sets of beliefs that refiect Muriel’s conception of the
applicability of “tall” and the applicability of “not

¢{Schubert]




tall”, respectively, as if she were applying Bayes’
Rule. Apparently, in processing utterances of sen-
tences of the form X is A and X is not A, a conven-
tion is followed: hearers combine the information
conveyed by X is A and X is not A to arrive at
the information conveyed by their conjunction as
if the information conveyed by an utterance of the
former is independent of the information conveyed
by an utterance of the latter. That is, by conven-
tion, hearers process utterances of sentences of the
form X is A and X is not A as if the utterance of X
¢s A had no influence on the information that was
subsequently conveyed by the second conjunct.

If people are to be taken at their word, then an
utterance of the form X is A and X is not A does
not always convey information that leads a hearer
to conclude that the described person is borderline
with respect to the relevant attribute. Some peo-
ple, most often logicians, claim to understand an
utterance of a sentence of the form X is A and X is
not A as if it were in fact contradictory, and there-
fore, highly dependent, sentences uttered sequen-
tially. That is, they understand the conjunction as
pure nonsense. Apparently, they do not share the
convention that causes such an utterance to convey
the information that X is borderline in the rele-
vant way. Both the intuitions of these speakers and
the intuitions of the majority of speakers can be ac-
counted for in the same theory by allowing speakers
to have somewhat different compatibility functions
corresponding to the same vague word in a given
context.

An Assertability Criterion for
Utterances

The assumption that dialogue participants tend
to have similar word applicability conventions en-
ables a speaker to make rational conclusions about
whether or not a particular utterance would be in-
formative or misleading for a hearer in a given con-
text. When Muriel asks Scott about Zeno, Scott

must decide how to convey accurate information

about Zeno’s height to her. He assumes that she
uses words the way he does, and consequently, that
she would deem “tall” applicable to someone under
the same conditions that he would. In general, a
competent speaker who intends to inform a hearer
about an attribute of an object is most likely to sat-
isfy his goal by uttering a particular sentence if the
following assertability criterion is met: the speaker
believes that uttering the sentence in the current
context would lead the hearer to revise her beliefs
in such a way as to believe with approximately the
same or increased strength the truth about the at-
tribute. If the speaker believes that an utterance of
a sentence would significantiy mislead the hearer,
then uttering that sentence will not meet this goal.

A formal assertability criterion for determining

whether an utterance would be informative follows
from the theory of belief revision. A hearer is seri-
ously misled by an utterance if and only if the prob-
ability function that represents the hearer’s revised
beliefs is such that the probability that a particular
object has the true base variable value is signifi-
cantly less. In general, the ratio of the prior degree
of belief that k(z) = a to the revised degree of be-
lief that A(z) = a is at most C,,,/C’(h(z) = a)
where C’ is the compatibility function correspond-
ing to the speaker’s conception of the applicability
conventions for the vague adjective in the current
context, C,,, is the greatest value this function bas,
and h(z) = a means the actual value of z’s at-
tribute h equals . When the speaker knows the
exact value of a, a sentence of the form X is A is
assertable if and only if C,up/C'(h(z) = @) is not
too big, i.e., in case the maximum information loss
is small. Thus, a speaker who intends to inform his
hearer ordinarily should assert the sentence when
Ciup/C'(h(z) = @) < T, where T is an information
loss threshold. For example, if T = 2 and a speaker
knows Zeno's height to be ¢', then he should assert
Zeno is tall if C} 1 (h(z) = 6') 2 1/2, i.e., if the
speaker’s conception of the likelihood that 2 mem-
ber of the language community would deem “tall”
applicable {in this context) to a man whose height
6’ is greater than or equal to .5.

In most cases, the speaker does not know the
exact value of the attribute associated with a scalar
adjective. The assertability criterion is generalized
so that it applies to situations in which a speaker
has less specific knowledge as follows:

Coup <T
Yo a POA(Z) = 1) - Cran(B(z) = 1)

Thus, the assertability of a sentence is deter-
mined by (1) the speaker’s conception of the ap-
plicability conventions for the words in the sen-
tence, as reflected in the corresponding compatibil-
ity functions, and (2) the information loss threshold
T for a given word in a given context. As stated
earlier, compatibility functions can vary somewhat
from speaker to speaker. The information loss

threshold corresponding to a sentence containing -
-a vague expression can vary as well. If the speaker

is most careful, then the risk of information loss is
low, T is small, and the assertability of a sentence
is more limited. When the speaker uses language
more Joosely, the risk of information loss is high, T
is large, and the assertability of a sentence is more
relaxed. Responsible speakers will set T to be small
enough that they will not judge as assertable both
a sentence and its negation. They will realize that
the linguistic community of which they are a part

tends to set T to be small enough that on occasion, -

neither a sentence nor its negation will be deemed
assertable.
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Semantic Theories of Scalar
Vagueness

The theory of assertability is a partial theory of
effective language use. An interesting question is
whether this pragmatic theory of assertability can
be combined with a bivalent semantics in a way that
can account for both truth-value intuitions and the
information conveyed to a hearer during successful
commupication, This section describes two seman-
tic accounts of vagueness, Semantics A and Seman-
tics B, and describes how each relates to the the-
ory of assertability. Semantics A is basic and so0 is
only described in brief. Semantics B is presented
in greater detail.

Semantics A

A semantics for vague expressions can vary, de-

peuding on how strongly one correlates common

truth-value intuitions with truth, and how one re-
solves what appears to be contradictory intuitions
amongst speakers. Semantics A assigns a definite
truth-value to every sentence with a vague adjective
independently of its assertability. Speakers may be
unclear about what objects fall in the extension of

a vague predicate, but the semantics assumes the

existence of definite true/false boundaries for the

extension.

In Semantics A, each vague adjective is associ-
ated with a truth value threshold, which is a posi-
tive real number, and grading function, which maps
each object in its domain into the positive real num-
bers in such a way as to reflect the degree to which
that object has the scalar attribute corresponding
to the adjective. The semantic evaluation of a sen-
tence of the form X is A equals Truth if the grading
function corresponding to A maps the referent of
X to a number greater than or equal to the truth
value threshold corresponding to A, and Falsity,
otherwise. Suppose the grading function for “tall”
maps each object of its domain to a real number
which corresponds to the object’s height in inches.
Furthermore, suppose the truth-value threshold for
“tall” is 73. Then, the semantic value of X is A
equals Truth if X has a height greater than or equal
to 61", and Falsity, otherwise. The truth-valee of a
sentence of the form X is not A equals Truth if and
only if the truth-value of corresponding sentence of
the form X is A is Falsity.

According to Semantics A4,

1. ||Zeno is talf|¥ = Truth if the grading function
corresponding to tallmaps Zeno to a number that
is greater than or equal to the truth-value thresh-
old corresponding to tall, and Falsity, otherwise.

. |1Zeno is not tall|™ =
Truth if || Zeno is tall|¥ = Falsity, and Falsity,
otherwise.

3. ||Zeno is tall and Zeno is not tal]|¥ =Falsity.

(2]

The truth-values of sentences in Semantics A are al-
ways definite. The intuitions associated with scalar
vagueness are not accounted for by the semantics.
Rather, they are accounted for by the theory of as-
sertability.

Semantics B

Semantics B differs from Semantics A in that there
is a much closer tie between truth and assertability.
Semantics B takes common truth-value intuitions
to more accurately correspond to the truth-values
of uttered sentences by defining the truth-values
of uttered sentences in terms of related asserta-
bility criteria. The semantic value of a sentence
is always definite, but depends on whether or not
the sentence is assertable by a completely informed
and competent speaker in the discourse context in
which it is uttered. Since the assertability of a
sentence depends on the speaker’s context sensi-
tive compatibility functions and where the context
sets the information loss threshold, its truth-value
conditions are highly dependent on the context in
which it is uttered.

Formally, the truth-value of a sentence is defined
in terms of its corresponding compatibility function
and assertability threshold. An utterance of a sen-
tence of the form X is A is true if C(h(z) = a) >
(C4)sup/T, where @’ is X’s actual measure of the
attribute relevant to A. Similarly, the truth-value
of a sentence of the form Jt-is-not-the-case-that X is
A is True if Cpoma(h(z) = ¢') 2 (Croroa)sup/T-
For respoasible speakers, if a sentence of the form
X is A is assertable, then the negation of that
sentence, Jt-is-noi-the-case-that X is A, is not as-
sertable in that same context, and vice versa. In
addition, in the most borderline cases, neither X is
A nor its negation is assertable. Consequently, for
responsible speakers, if the truth-value of an utter-
ance of a sentence of the form X is A [or X is not
A) is Truth, then the truth-value of an utterance of
the sentence X is not A [or X is A] would be Falsity,
and if X is a highly borderline case with respect to
A, the theory of assertability does not determine
which truth-values they receive. In such border-

" line cases, however, the truth-values of utterances

of sentences of this form are still definite.

The truth-value of a complex sentence could be
defined in one of two methods, possibly reflecting
an ambiguity in complex sentences. In the first
method, the information conveyed by the complex
sentence is derived from the information conveyed
by its constituents, and from this information, the
truth-value for the complex sentence is derived. In
the second method, the information conveyed by
each of the constituent clauses is calculated sep-
arately, and from that information, truth-values
are derived for each of those clauses. Then, in
the traditional manner, the truth-value of the com-
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plex sentence is derived from the truth-values of its
clausal constituents. In Semantics B, the truth-
conditions for complex sentences are defined by the
first method. [t may be that those speakers who
find a sentence of the form X is A and X is nol
A incoherent calculate determine the truth value of
such sentences by the second method.

Syntax for L

Basic Expressions

1. {Zeno, George} are constants of category PN.
2. {tall, bald} are constants of category DegAdj
3. is is a logical constant of category BE.
4

. {very, eztremely} are constants of category De-
gAdv.

it-is-not-the-case-that is a logical constant of cat-
egory Neg.”

6. and is a logical constant of category Conj.

o

Formation Rules for L

1. Every DegAdj is a DegAdjP (Degree Adjective
Phrase).

2. If «is a DegAdjP and B is a DegAdv, then fox
is a DegAdjP.

3. If o is a constant of category BE and fis a
constant of category PN and 7 is a constant of
category DegAdiP, then (Ba7y) is a sentence.

4. If a is a constant of category Neg and ¢ is a
sentence, then a¢ is a sentence.

5. If & is a constant of category Conj and ¢ and ¢
are sentences, then (¢ay) is a sentence.

Below, we define a formal semantic evaluation
function, using the following model theoretic defi-
nition of truth: M is a model =4,y M is a 8-tuple
(0,0,2,6,K,7,P,I) where

1. D is a nonempty set of individuals.

2. € C R — [0,1] (whose elements are thought of
as compatibility functions).

3. @ is a non-empty set (whose elements are
thought of as contexts).

4. G C D — R (whose elements are thought of as
grading functions)

5. K is a function from expressions in DegAdv to R
such that 0 < K(extremely) < K(very) <1.

In the semantics, we interchange sentences of the
form ¢t-is-not-the-case-that X is A with sentences of the
form X is not A. This is done primarily for space rea-
sons, but also to make the point in Semantics B that
the truth values of sentences are derived from the in-
:ormal.ion they convey. which is the same in both these
orms.

8. 7T is a function that takes a member of @ and 2
constant of category DegAdj and returns a pos-
itive real number (thought of as an assertability
threshold).

7. P is a function that takes a member of @ and
returns a member of Q.

8. Z is a function that takes a non-logical basic ex-
pression o and a context ¢ € @, such that

(a) If o is a constant of category PN, then
Ie,q) €D.

(b) If a is a constant of category DegAdj, then
I(a, ) is the triplet {g,¢,t) whereg € G, c €C,
and 0<t< 1.

(c) If a is a constant of category DegAdv, then
I(a,q) = h, where h is a function from the
set of triplets (g, ¢, ) onto itself, where g € G,
¢ € C, and t is a non-negative real number,
such that h({g,c,t} = (K (a) - g,¢,¢}.

The definition of the semantic value of a relative to
a model M and a context g, also written [|a[{M! is
the following:

1. If o is a non-logical basic expression, then
llell™ = I(a, q)-

2. f a = 78, where Lis a DegAdv and 8 is a
DegAdjP, then |la|™:t = [[4[M4(liB]IM).

3. If & = not f, where B isa DegAdjP, then [[af|¥:
= f(||B|®*), where f is a function from the set
of triplets {g,c, 1) onto itself, where g € G, c €C,
and t is a non-negative real number, such that
f({g,¢,1) = g,¢,1), where ¢ is the compatibility
function cotresponding to not- 5.

4. f @ = (v is B), where v is a PN and
B is a DegAdjP, then [laf|¥% = Truth if
c(g(llv]**%)) = t, where g is the first member
of {|Bl|*, ¢ is the second member, and ¢ is the
third member.

5. If a = (7 is not ), or H-is-not-the-case-that v is
B, where v is a PN and 8 is a DegAdj P, then
[la}i™* = Truth if ¢(g(l|l7]|¥*)) > ¢, where g is
the first member of [|nofB[}™?, ¢’ is the second
membeér, and ¢ is the third mémber.

6. If a = (¢ and ¢) where ¢ = (B is{), and ¥ = (B
is ), where fisa PN and { and n are degAdjP's
or expressions composed of the logical constant
“pot” followed a degAdj P, then ||a||¥ = Truth
if

(a) 9 and g’ are the same function, and
c(g([l-[u’"-')) > t, where g is the first member
of JC|[**, ¢ is the first member of |[n||¥+,
¢ = ¢ - where ¢ is the second member of

[IC|1¥-¢ and ¢ is the second member of’"qll“"’.

and 1 is the third member of [[nj|¥'*, where

g’ =P (q)
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(b) g and ¢’ are not the same function, and
1611 = Truth and (||| = Truth where
¢ =P (9)-
A sentence is logically true if and only if it is true
in all possible models.
According to Semantics B,
1. [ Zeno is talf|™9 = Truth if Cien(gean(Zeno)) 2
1/T, where T is the information loss threshold
corresponding to “tall” in the given context.

2. ||Jt-is-not-the'case-that Zeno is tal§|™+1 = Truth
if Cnot-u"(gtnll(zcno)) > 1/T, where T is
the information loss threshold corresponding to
“tall” in the given context.

3. [1Zeno is tall and Zeno is not talf|M = Truthif
CI: 1 t tal (guu(cho)) > l/T where T
is the gor‘x‘x?att{on] loss threshold conap'oonding to
“tall” in the context that results from having ut-
tered the conjunction in g. Cy,l] and not tall =

Cu" . Cnot.-ta.ll'

Conclusion

Semantics A, in combination with the theory of as-
sertability, and Semantics B provide alternative ac-
counts of scalar vagueness. Both of these accounts
include a bivalent semantics. Thus, they demon-
strate that an account of scalar vagueness that gives
enough consideration to pragmatic factors is com-
patible with a semantics that associates sharp true-
false boundaries with its vague predicates. In gen-
eral, we believe that an account of scalar vagueness
must either allow for some looseness in the link be-
tween truth and assertability, or allow for subtle
context-dependency of truth-values, even within a
sentence. The reliance on a theory of assertability
has the advantage of allowing for variation in the
meaning of the same term from speaker to speaker,
and of accounting both for the nonuniformity in
truth-value judgements and for seemingly “illogi-
cal” judgements such as the truth of conjunctions
of contraries.
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