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Abstract

How can vague utterances be represented? And
how do we update common knowledge when we
interpret them? We will suggest a model of the
context change required to accommodate vague
utterances. It will account for the fact that the
extensions of vague adjectives like "smart" and
"fat" can be stretched to suit the purposes of the
participants in a dialogue.

1 Introduction

When someone says something, the speaker and his
audience will often add new propositions to their stock of
assumed common knowledge. In this way the common
knowledge -- or context-- changes as dialogue proceeds.

The following example illustrates the simplest case
of context change, where the context grows as a result of
an utterance. A speaker says, "The pig is not in the pen."
Assuming that the hearer has no reason to question the
speaker, his utterance will lead the hearer to add this
proposition to the stock of common knowledge. Taking
contexts to be sets of commonly known propositions, the
context resulting from this utterance will include the
context prior to the utterance as well as this addition. The
context will grow.

As soon as other kinds of utterances are taken into
account, however, the picture becomes less simple.
Utterances of sentences containing vague predicates, to

*Research supported in part by Army Research Office grant
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take just one example, introduce a complication. The
processing of such utterances does not always cause the
context to grow in this simple way. This is illustrated by
the following case involving a vague definite description:
A pig farmer has before him two pigs. One is obviously
a hit skinny, for a pig. The other, though very close to
being fat, is not quite round enough to be called fat. Fat
pigs are fatter than that. Now a veterinarian, who has
come to give the pigs shots says, "We will begin with the
fat pig." The farmer could protest saying that neither of
the pigs is fat. But that is not what he does. Instead, he
gets the fatter of the two. Thefatpig, it seems, has come
to refer to that pig.

This case seems different from another where the
veterinarian, wrongly thinking that the larger of the two
pigs is an adult, says, "We will begin with the full-grown
pig." In such a case the veterinarian seems to reveal to
the farmer that he is mistaken about the maturity of that
pig, and his mistake will not be repeated by the farmer,
who knows better. The latter will probably understand
which pig the vetenarian means, but he will not start to
call this pig fidl-grown. If anything, he will correct the
vetenarian.1 By contrast, in the case we are considering,
the veterinarian does not seem to reveal to the farmer that
he is mistaken about anything. Rather, his utterance
seems to introduce a new usage for the word fat-- the not-
quite-fat pig of the initial context is now called fat-- and
the farmer seems to defer to the new usage. This is likely

1Compare Dormellml’s discussion of the referential use of
definite descriptions. Donnellan, "Reference and Definite
Descriptions", in Philosophical Review, 75, 281-304,
Reprinted in A. P. Martinich, editor, The Philosophy of
Language, New York, 1985.
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to be reflected in the farmer’s own future speech. He may
himself start to call this pig fat.

This deference, or accommodation, is common in
ordinary discourse.2 It results in an evolution of the
extensions of vague words in the course of a dialogue,
leading to context changes that are not simple growth.
Below we will call such changes context shifts. Thus it
can happen that the speaker’s utterance of "We will begin
with the fat pig" is enough to effect a transition from a
context in which the rounder of two pigs is described as
not quite fat to a context in which the same pig is called
fat.

That vague words can be used with varying degrees
of strictness contributes greatly to the expressiveness of a
natural language. Reference using vague definite
descriptions like those considered here provides just one
example of this. Because the extension of fat can, so to
speak, be "stretched" to cover the not-quite-fat pig, the
speaker does not need another less strict word to cover the
pig in question. The accommodation of vague utterances
thereby enables us to get by with a relatively small,
general purpose lexicon. A speaker can adjust the
extension of a vague predicate to suit his referential needs
in much the way a home handyman can adjust a crescent
wrench to fit the nuts and bolts that require turning.

In this paper we will sketch a computational model
of the accommodation that occurs when a speaker utters a
sentence with a vague definite description. The account
combines ideas from three domains: supervaluational
accounts of vagueness, theories of conveyed meanings,
and formal theories of belief revision.

Supervaluational accounts of vagueness, suggested in
the mid nineteen seventies by Hans Kamp and Kit Fine,
contribute the model theory we use to interpret vague
language. And one of the two models of context change
we propose arises naturally when taking their approach.3

By a theory of conveyed meanings we mean an account of
how the structure of a sentence and the presuppositions
and conversational implicatures triggered by its utterance
combine to determine what the utterance conveys. The
beginnings of such a theory can be found in the seminal
work of Paul Grice in the nineteen sixties, and in
subsequent work by Lauri Karttunen, Stanley Peters and
Gerald Gazdar, among others.4 We presuppose some such

2David Lewis, "Scorekeeping in a Language Game", in
Philosophical Papers, Volume I, Oxford University Press,
1983, pp. 233-250.
3 See Kit Fine, Vagueness, Truth, and Logic, Synthese,
30:265-300, 1975, J. A. W. Kamp, Two Theories About
Adjective, in E. Keenan, editor, Formal Semantics of Natural
Languages. Cambridge University Press, 1975. For a more
recent elaboration, see Manfred Pinkal, Logic and Lexicon,
Kluwer Academic Publishers, 1985.
4H. P. Grice, Logic and Conversation, unpublished MS of the
William James Lectures, Harvard University, 1967, L.
Karttunen & S. Peters, "Conventional Implicature in
Montague Grammar", in Proceedings of the First Annual
Meeting of the Berkeley Linguistic Society, pp. 266-278, L.
Kartunnen, "Presuppositions of Compound Sentences", in
Linguistic hlquiry, 4, pp. 169-93, L. Karttunen & S. Peters,
"Requiem for Presupposition", in Proceedings of the Third _

account. Finally, the other model of context change we
propose borrows directly from the theory of belief revision
of Carlos Alchourr6n, Peter G~irdenfors, and David
Makinson.5

The paper is structured in eight parts. In the next
section, we offer a very brief discussion of what is
conveyed by utterances. In section 3, we describe a
representation language and define a partial interpretation
for it. With this background in place, in sections 4 and 5,
we give an account of context change. On this account,
as we demonstrate in section 6, uttering a vague definite
description sometimes leads to a context shift. This
account of context change might be called syntactic
insofar as its definition is concerned only with the
sentences contained in the contexts in question. In section
7, we propose an alternative semantic account of context
change, defined in terms of model-theoretic interpretations.
This account enables us to explain why in certain cases it
is difficult or impossible to accommodate a speaker’s
vague utterance. We conclude in section 8 with some
illustrations of accommodation that the current proposal
does not account for.

2 Conveyed Meanings

A hearer will often take a speaker to have conveyed more
than he has literally said. We use the term conveyed
meaning in a sense which subsumes the conventional
meaning of an uttered sentence, its conversational
implicatures, and its presuppositions.

Consider utterances with definite descriptions. When
a speaker says a sentence with a definite description, he
will in many cases lead the hearer to think that something
fits the description. If he does not know whether there is
a pig, for example, but is sure that there is no pig in the
pen, it is misleading for him to say "The pig is not in the
pen." Instead he ought to say "The pig is not in the pen,
if there is a pig." By saying the former sentence he
conveys something he does not know to be true, whereas
by saying the latter he does not. He conveys that there is
a pig

Our account of accommodation presupposes an
account of how the presuppositions, conversational
implicatures and literal meaning of an utterance combine
to determine what that utterance conveys. We do not have
a complete account of this, but elsewhere progress has
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been made towards one.6 In some of the examples we
will make more specific assumptions. One of these is
that the conversational implicatures of utterances can
override the presuppositions triggered by definite
descriptions. For example, in many contexts saying "The
pig is not in the pen" is enough to convey that there is a
pig, which is the presupposition triggered by the definite
description the pig. In contrast, if you say "The pig is
not in the pen, if there is a pig" you will not convey that
there is a pig. The conversational implicatures of your
utterance entail that you are unsure whether there is a pig,
and that seems to override the presupposition that there is
one.7

Below we will write Cnv(s,c) to indicate the set of
conveyed meanings of an utterance of sentence s in a
context c. It is understood that Cnv(s,c) is a set of
sentences in the representation language we will now
describe. We will state certain more specific requirements
as needed, when we come to discuss examples.

3 Interpreting Vague Language

Imagine a pig that is on the threshhold of becoming fat.
Imagine also that you are well informed about the size of
the pig -- say because you are looking straight at it. And
now someone says, "That is a fat pig." In a case like this
you may find yourself unable to agree with what has been
said, but also unable to disagree with it. One possible
explanation for this is that in such cases one is
insufficiently informed: either the pig in question is fat or
it is not, but one just does not know which. Another
explanation for this inability -- it is an explanation which
coheres well with the formal approach we take -- is that
there are some pigs which neither are definitely fat, nor
definitely not fat, and that this pig is one of them.

This explanation suggests a partial interpretation for
vague adjectives. A partial interpretation assigns to each
predicate both a positive extension and a negative
extension. These are disjoint sets that need not exhaust
the entire domain of quantification. A borderline individual
is one which is neither in the positive nor in the negative
extension of the predicate in question. The pig in the
situation described above is borderline fat.

It will facilitate the coming discussion to introduce a
formal language. The language, L, is that of first-order
predicate logic, with logical symbols --1, &, v, ---->, ~, ’v’.
In addition to these it has the "external" negation symbol
_.8 Further, L has individual constant symbols including
Jack and Jill, and individual variable symbols x, y, .... L
has 1-place predicates including pig, fat-pig, skinny-pig,
and curly-tail; and 2-place predicates including tail-of at-
least-as-fat-as, and fatter. L also contains the atomic

6For a general introduction see Steven Levinson, Pragmatics,
Cambridge University Press, 1983.
7 [Gazdar 1979] and [Kartunnen 1973] address this particular
feature of conveyed meanings in their discussions of the
projection problem.
8See Susan Haack’s discussion of Bochvar’s external
connectives in S. Haack, Philosophy of Logics, Cambridge
University Press, 1978.
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sentence _1_. The formulas of L are defined with the usual
recursion over the logical symbols.

To illustrate, the intended interpretation of fat(Jill) is
that Jill is fat. The intended interpretations of at-least-as-
fat-as(Jill, Jack) and fatter(Jill, Jack) thatJill is atleast
as fat as Jack, and that Jill is fatter than Jack, respectively.
Finally, the intended interpretation of the externally
negated ~fat(Jill) is that it is not so that Jill is definitely
fat. That is, Jill does not fall within the positive
extension of fat. This differs from the intended
interpretation of the "internally" negated sentence
~fat(Jill), which is that Jill falls within the negative
extension of fat. She is definitely not fat. The model
theory for L which we will now develop interprets the
negation symbols in this way, making it possible to
express that Jill is borderline fat by means of the pair of
sentences

~fat-pig(JilO 
- --.fat-pig(Jill).

Apartial model M for L is a pair (U,/). Here U is 
non-empty set, the domain of quantification. I is a partial
interpretation function, which interprets L within U.
Thus I assigns to each individual constant of L an element
of U. And I assigns to each n-place predicate P two
disjoint sets of n-tuples of elements of U. One of these is
the positive extension of P; the other, its negative
extension.

For any assignment a of the individual variables of L
into the domain of some model, and for any domain
element u, let a(xA0 be the assignment function that differs
from a, if at all, only in that it maps x onto u. And
define [t]M,a to be I(t), if isan individual constant, and
a(t), if t is an individual variable. Then the satisfaction
value of an expression dp in M relative to a, written
[dp]M,a, is defined recursively as follows:9

(o) [_I_]M,a = F;
(i) For any n-place predicate P of 

[P(tl ..... tn)]M,a = Tiff
([tl]M,a ..... [tn]M,a) is an element of the
positive extension assigned by I to P, and
[P(tl ..... tn)]M,a = F iff ([tl]M,a ..... [tn]M,a)
is an element of the negative extension
assigned by I to P;

(ii) [~(P]M,a = Tiff [(P]M,a = F, and [~(P]M,a =

F iff [dp]M,a= T;

9This formulation is based on that found in [Kamp 1975], as
is some of the notation used to express the truth-functions.
The truth functions resemble those of Kleene’s 3-valued logic,
although ours is a partial logic with two values. They also
serve as the foundation for most supervaluational accounts of
vagueness, including Kamp’s. Supervaluational accounts
make use of a notion of "super truth" as well to account for the
logical truths and falsehoods of complex sentences
containing vague constituents with undefined truth values.
Because none of our examples involve such sentences, partial
interpretations of the vague sentences are adequate for our
account of context change, leaving us uncommitted to the
supervaluational account of vague sentences.



(iii [-~]M,a = F iff [~]M,a = T, and [~(P]M,a =

T, otherwise;
(iv) [~&lIt]M,a = Tiff [qb]M,a = T and [~]M,a

= T, and [~&~]M,a = F iff [~]M,a = F
or [qtlM,a = F;

(v) [dpV~]M,a = Tiff [dd]M,a = T or [~]M,a =

T, and [~bV~]M,a = F iff [d?]M,a = F and
[~]M,a = F;

(vi) [d?--->~]M,a = Tiff [(P]M,a = F or [~]M,a =

T, and [@-->~]M,a = F iff [?P]M,a = T and

[~]M,a = F;
(vii) [3xdd]M,a = T iff for some u ~ U

[d~]M,~r/u) = T, and [3x (P]M,a = F iff
for all u ~ U, [d~]M,a(xhO = F;

(viii) [Vx dd]M,a = Tiff for all u ~ U
[~]M,a(xru) = T, and [Vx (P]M,a = F iff
for some u~ U, [d~]M,a(xh0 = F.

We say a sentence qb is true in M if [d?]M,a = T. It is
false in M if [d~]M,a = F. Otherwise, [dd]M,a is said to
be undefined.

By way of illustration, I-fat-pig(Jill) &- ~fat-
pig(Jill)]M,a ] = Tiff Jill is a member of neither the
positive nor the negative extension assigned by IM to fat-
pig. That is, if Jill is a borderline fat pig. Otherwise,
[-fat-pig(Jill) & ~ ~fat-pig(Jill)]M,a ] 

We assume the following meaning postulates, which
constrain the formal language to be more like English:

(i) Vx, y(at-least-as-fat(x,y) ---> (fat-pigO’) --->fat-
pig(x))),

(ii) k/x, y(at-least-as-fat(x,y) ~ (skhmy-pig(x) 
skinny-pigO,))),

(iii) Vx, y( at-least-as-fat(x, y) & --. at-least-as-
fatO,,x) ~ fatter(x,y)),

(iv) Vx, y(at-least-as-fat(x,y) v at-least-as-
fatO,,x)),
(v) Vx(skinny-pig(x) --~--, fat-pig(x)),
(vi) Vx(fat-pig(x) ---)pig(x)),
(vii) Vx(skinny-pig(x) --) pig(x)), lo

These postulates ensure that if one pig is at least as fat as
a fat pig, then it too is fat. They ensure that if a skinny
pig is at least as fat as another pig, then other pig too is
skinny. They ensure that of any two pigs, one is at least
as fat as the other. They ensure that one pig is fatter than
another just in case it is at least as fat as the other pig is,
but not the other way around. Finally, the postulates
ensure that skinny pigs are not fat pigs.

A model is acceptable only if each of these
postulates holds true in it. In the following, we will
consider only acceptable models.

Our models gives rise to the notion of entailment in
the standard way. A set of sentences Y’ entails a sentence
tit, written F ~ ~, if and only if ~ is true in every
acceptable model in which each member of F is true.

Finally, our model theory enables us to extend the
notion of vagueness from words to sentences. We say
that a sentence dp is vague if there are acceptable models M
= (U,/) and M’ (U,I’) such that I and I’ agree as faras the
constants and non-vague predicates of L are concerned, and
yet it is not so that [dp]M,a = [(P]M’,a. According to this
definition, skinny-pig(Jill) is a vague sentence while, say,
skinny-pig(Jill) ---> ~fat-pig(Jill) is not vague, since the
meaning postulates ensure that the latter sentence is true
in each acceptable interpretation.

4 Conveyed Meanings and Context Growth

The meanings conveyed by an utterance ordinarily become
part of what the participants in an utterance situation take
to be shared knowledge. Unless there is reason to think
the speaker is mistaken or lying, the conveyed meanings
of his utterance can often simply be added to this set. For
instance, when the speaker says The pig is not in the pen,
the context grows to include the conventional meaning of
this sentence as well as other conveyed meanings such as
that there is a pig.

To facilitate the discussion, we introduce an update
function + to model context change. For any sentence s
of English and context c, let utt(s, c) be the act of uttering
s in c. Informally speaking, c+utt(s,c) is to be the
context brought about by uttering sentence s in context c.
The observations above suggest that

c+utt(s,c) = c u Cnv(s,c).

This view is too simple, however, even if we
exclude the possibility of mistakes and lies. Consider
again the case of the veterinarian who is about to give a
farmer’s not-quite-fat pig a shot. The farmer assumes that
prior to the veterinarian’s utterance of "We will begin with
the fat pig," the two share the knowledge that the rounder
pig is borderline fat. Let this pig be called Jill. Then the
assumed common knowledge is represented by the
sentences -fat-pig(Jill) and -~fat-pig(Jill). Suppose, 
addition, that the context includes the following
propositions: Jack and Jill are the only two pigs, Jill is
fatter than Jack, and Jack is a skinny pig. The utterance
context c is then represented by the following sentences:

10There is a literature addressing the question of how a vague
predicate combines with a noun to yield a complex predicate.
Here, we set aside this question by using hyphenated
predicates. See Ewan Klein, "A Semantics for Positive and
Comparative Adjectives", in Linguistics and Philosophy, 4,
1980, and Muffy Siegal, "Measure Adjectives in Montague
Grammar", in Linguistics, Philosophy, and Montague
Grammar, S. Davis and M. Mithun, eds., University of Texas
Press, 1979.

-fat-pig(Jill),
- --.fat-pig(Jill)),
skimzy-pig(Jack),

Vx (pig(x) ~ x=Jack v x=Jill),
fatter(Jill, Jack).

In any satisfactory account of conveyed meanings,
the veterinarian’s utterance of "We will begin with the fat
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pig" conveys that there is a fat pig, rendered3xfat-pig(x).
Now, the simple view of context change would have it
that c+utt("We will begin with the fat pig",c) = c 
Cnv("We will begin with the fat pig",c) But the conveyed
meaning 3x fat-pig(x) and c together entail

(fat-pig(Jack) v fat-pig(Jill)),
skinny-pig(Jack),

-fat-pig(Jill).

And, relative to the meaning postulate ensuring that
skinny pigs are not fat, these sentences yield a
contradiction. So the simple view does not do justice to
the context change brought about by the veterinarian’s
utterance, which the farmer will not find contradictory.

It appears that the view that context change is
context growth must make way for a view compatible
with the fact that a vague predicate can change its sense
from context to context. In the example above, the
context following the veterinarian’s utterance should
reflect a new sense of fat wherein the fatter pig is
truthfully characterized as fat. In place of a theory that
predicts simple context growth, then, we propose a theory
that predicts context shifts.

5 Conveyed Meanings and Context Shifts

It is clear from the previous section that when we
accommodate, it will not always be possible to retain the
context prior to the utterance in its entirety. We seem to
retain as much of it as possible, however. Thus, to
elaborate the example somewhat, accommodating the
speaker by calling Jill fat does not lead us to call into
question unrelated common knowledge, such as, say, the
fact that Jack’s tail is curly. The contextual change
involved in accommodating a vague utterance seems to be
minimal change. These considerations lead us to the
following recipe for accommodation:

Take what is conveyed by an utterance. Then add
as much of the original context as you can
without introducing an inconsistency. The result
is the accommodated context.

Now the accommodation does not require changes in
contexts because the world represented therein has
changed. Just callhzg a pig fat does not make it any fatter.
Neither does accommodation require a change because a
participant in the discourse was mistaken. Instead, change
is required because vague language has come to be used
differently. For this reason accommodation will not lead
us to reject any sentence that describes the world in purely
non-vague terms. When we make minimal changes to
regain consistency, only vague sentences will be
sacrificed.

In this section, the notion of minimal change will be
given a syntactic explication: a minimal change to a set of
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sentences will be one in which no vague sentences are
unnecessarily deleted from it. 11

With these observations made, the above recipe
comes to this:

Take what is conveyed by an utterance. Add
all of the non-vague sentences from the
former context. Finally, add as many of the
remaining sentences as you can without
introducbzg an inconsistency.

To put this precisely, the following definition is useful:

Definition: For any two sets A and S of
sentences, A _1_ S = { T: AuS ~ T ~ S, T b~
.1_, and for all U, if AuS D U ~ T, then U
_1_}22

Let Cvague be the subset of sentences of a context c that
are vague, so that C\Cvague is the subset of those
sentences of c that are not vague. And consider any set c’
in Cvague I (Cnv(s,c) u C\Cvague). We take c’ to have
the following significance: it is one possible result of
making minimal changes to c so as to accommodate the
speaker’s utterance of s. It can of course happen that there
is more than one such c’. For this reason we introduce a
selection function Sel, which selects one set from among
a number of them. That is, for any set 5 of sets,
Sel(5)~ 5. Sel will assume the task of choosing from
among a number of alternatives the best way of updating
the utterance context. Finally, then, our proposal for
context change is the following:

c+utt(s,c) = Sel(cvague _1_ (Cnv(s,c) u CkCvague)).

The factors that make one way of updating c better than
another are not a topic that we can go into here, though in
section 8 we will suggest constraints which might be
imposed on Sel. In the simple examples we will use to
illustrate the proposal, Cvague 3_ (Cnv(s,c) t3 C\Cvague)
will contain just a single element. This leaves Sel with
no choice, and it leaves us able to proceed without saying
anything more about this function.

6 Examples

To illustrate the syntactic notion of minimal change to a
context, we will now analyze some elaborations of the
example with which we began.

Example 1: Suppose there are two pigs, one that is
skinny and one that is much rounder, but not quite fat. It

1 lin section 7, we will explore an alternative, model-
theoretic notion of minimal change.
12It should be no surprise that this proposal borrows from
work in befief revision. See Peter G~irdenfors, Knowledge in
Flux, MIT, Bradford Books, 1988. The project is similar: we
describe what is accepted as common knowledge by
participants in a dialog after the conveyed meanings of an
utterance are added to what was accepted prior to the utterance.



is borderline fat. The context c contains just the
following sentences:

1.-fat-pig(Jill)
2. ~ --fat-pig(Jill)
3. skinny-pig(Jack)
4.3x (tail-of(Jill, x) & ~curly-tail(x))
5.3x(tail-of(Jack, x) & curly-tail(x))

6. Vx (pig(x) ~ x=Jack v x=Jill)
7.fatter(Jill, Jack) 13

Now the veterinarian utters s: "We will begin with the fat
pig." Afterwards, both fat-pig(Jill) and -,fat-pig(Jack) will
be supported by the context that arises from this utterance.
Both the farmer and the vet will know that Jill is the fat
pig in question.

We show that the following sentences are entailed by
c+utt(s,c): fat-pig(Jill),--fat-pig(Jack).14

Proof" By inspection, C\Cvague = {6,7}. Assuming a
reasonable account of conveyed meaning, Cnv(s,c) ~ 3 
fat-pig(x). In virtue of meaning postulates (i), (iii), 
(vi), Cnv(s,c) u C\Cvague ~ fat-pig(Jill). Therefore,

Cnv(s,c) u CkCvague u { 1 } is not satisfiable. Assuming,
as is reasonable, that Cnv(s,c) u ckcvague {2,3,4,5} is
satisfiable, it follows that there is a single maximal
subset of Cvague that is consistent with Cnv(s,c)

uC\Cvague, namely {2,3,4,5}. 15 Therefore, Cvague _1_
(Cnv(s,c) u C~Cvague) has just a single element: Cnv(s,c)
u {2,3,4,5,6,7}. This is then the set selected by Sel as
the new context c+utt(s,c). Clearly, by the earlier
observation, c+utt(s,c) ~fat-pig(Jill). And, since skinny-

pig(Jack)E c+utt(s,c), by meaning postulate (v) we have
c +utt(s,c) ~fat-pig(Jack).

This example illustrates two things in passing.
First, uttering a vague definite description can lead to
contextual shifting. In this case, it is clear that c+utt(s,c)
does not contain c. Second, the contextual shifting
involves only minimal change. The updated context
includes vague sentences that are a part of the original
context and are unaffected by the accommodation, such as

(tail(Jack, x) & curly-tail(x)). 16

13It has often been observed that the English "not" is
ambiguous between predicate negation and sentential
negation. This ambiguity can bring confusion to a
discussion of vagueness. In the original example, we
describe the fatter pig as "not quite fat" and suggest that it is
common knowledge that it is not fat. The common
knowledge to which we refer is ~fat-pig(Jill) and not --,fat-
pig(Jill)) (where Jill is the name of the pig under discussion).
14We do not have at hand a particular theory of conveyed
meanings. The demonstration depends on certain
reasonable assumptions about the funtion Cnv.
15This assumption will be justified for an adequate account of
conveyed meanings. Without stating such an account in
detail, of course, we can state this only as an assumption.
16 Note that the intuitively correct outcome depends on the
utterance context’s including 7, even though this sentence is

Example 2: Suppose there are two pigs, both of which
are borderline fat. One is fatter than the other though.
The context c contains just the following sentences:

1.-fat-pig(Jill)
2. - --fat-pig(Jill)
3.-fat-pig(Jack)
4. - ~fat-pig(Jack)

5. Vx (pig(x) --~ x--Jack v x=Jill)
6.fatter(Jill, Jack)

Now the veterinarian utters s: "We will begin with the fat
pig." The following sentences are entailed by c+utt(s,c):
fat-pig(Jill), ~fat-pig(Jadc).

Proof" Analogous to above.

This example illustrates again the effects of minimal
change. Here, the less fat pig remains borderline fat in the
updated context. The context is made consistent with the
meanings conveyed by the utterance by dropping only 1.

Example 3: Earlier in the week, the farmer said to the
veterinarian that he would buy a second pig: a fat pig, if
possible, but at any rate, a fatter one than he already
owns. Suppose the vet knows that Jill, the pig he already
owns, is borderline fat, but of the new pig, Jack, he
knows only what the farmer already said: that he is fatter
than Jill. The context c contains just the following
sentences:

1.-fat-pig(Jill)
2. - ~fat-pig(Jill)

3. Vx (pig(x) ~ x=Jack v :t~-Jill)
4. fatter(Jack, Jill)

Now, while the veterinarian is gathering materials to give
the pigs shots, the farmer asks which pig to bring first.
The vet utters s: "We will begin with the fat pig, if you
found one." Here, as in the previous examples, the
veterinarian utters a sentence with a vague definite
description in a context in which nothing satisfies it.
This time, however, his utterance does not bring about a
context in which the definite description is satisfied. We
show that c+utt(s,c) t~ 3x fat-pig(x).

entailed by the rest. Consider a variant of example 1 in
which c contains only 1-6. On reasonable assumptions about
what is conveyed when s is uttered, one possible update
following the utterance of s is a context c’ that excludes 3.
Now c ~fatter(Jill, Jack), by 2, 3, and meaning postulates (ii),
(iii), (iv), and (v). c’ kefatter(Jill, Jack). (Since 3x fat-
pig(x) is a conveyed meaning, it can be shown using meaning
postulates (i), 0ii), and (iv) c’ =-~fatter(Jill, Jack)
furthermore, c’ is by definition of the update function + a
consistent set.) That the context should include 7 we find
plausible. An alternative to including in a context certain
non-vague sentences entailed by the context, but not others,
is to define contexts to be closed under logical entailment.
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Demonstration: By inspection, C\Cvague = {3,4}.
Assuming an acceptable account of conveyed meanings,
Cnv(s,c) u C\Cvague t..) { 1,2} is satisfiable. This is so
even though s contains a definite description the presence
of which in other sentences triggers the presupposition
that there is a fat pig. This is because s also contains the
qualification if you found one, which, in any acceptable
account of conveyed meanings, cancels that
presupposition. Therefore there is a single maximal
subset of Cvague that is consistent with Cnv(s,c) 
C\Cvague, namely Cvague itself. The set Cvague 1
(Cnv(s,c) u C\Cvague) then has just a single element,
Cnv(s,c) u { 1,2,3,4}, which is the set selected by Sel as
the new context c+utt(s,c).

7 A Semantic Notion of Minimal Change

The syntactic account of minimal change of the previous
section amounts to deleting as few vague sentences from
the utterance context as is necessary for it to be consistent
with the conveyed meanings of the utterance. The updated
context is then the union of this set and the conveyed
meanings of the utterance. The following example
illustrates that this account may be too permissive. It
allows accommodation in cases where hearers cannot
accommodate.

Example 4: Suppose there are just two pigs, both of
which are very skinny. One is even skinnier than the
other, though. Let the context c contain just the
following sentences:

1. skimo’-pig(Jill)
2. skhuo,-pig(Jack)

3. Vx (pig(x) ---> x=Jack v x----Jill)
4.fatter(Jill, Jack)

Now, the veterinarian says to the farmer s: "Let’s begin
with the fat pig."

The treatment of this example with the proposal of
the previous section is analogous to that of examples 1
and 2. Here, as there, c+utt(s,c) entails fat-pig(Jill). Our
intuitions concerning this example are quite different,
however. Even if the farmer came to believe that the
veterinarian intended to refer to Jill with the definite
description the fat pig, we think that he himself would
still be unable to call her fat. He would be unable to
accommodate. Pigs this skinny just cannot be called fat.

In this section, we will suggest a way of
distinguishing this case from those described earlier. We
will propose an alternative, semantic notion of minimal
change to a context according to which the updated context
is inconsistent in cases like this one. Together with a
prohibition on inconsistent updates, this will do justice to
our sense that in cases like this one, accommodation is
not possible.

First we provide some more definitions. A partial
model M = (U,I) is at least as precise as a partial model

M’ = (U,I}, in symbols M > M’, if the positive extension
assigned to P by I’ is a subset of the positive extension
assigned to P by I for every predicate P, and likewise for
the negative extensions. Also, I and I’ must agree on the
interpretation of the individual constant symbols. That is,
for each c, I(c) = I’(c). is less precise than M’,written
M’ > M, if M’ > M but it is not so that M > M’. And,
for any set of sentences F and model M = (U,I), the set of
minimal precisifications of M which satisfy l,,, written M

F, is the following set of models: {M’: M’ ~ 1-’, M’ >
M, and there is no M" such that M" ~l,, and M’ > M">
M}. Notice that there need not be any minimal
precisifications of M that satisfy F. For example, if M
skhmy-pig(Jack) then there are no precisifications of M
that satisfy {fat-pig(Jack)}. Finally, given two sets of
sentences, F and 17, the semantically minimal
modification of F which satisfies 17, in symbols, l,, ¯ 17,
is the following:

{q~: for every M’ ~ UM~FM ~ 17, M’ I=dp}.

This is the theory of the class of models gotten by
minimally precisifying F-models so as to satisfy YI. The
semantically-minimal change to a context c following an
utterance of s, written c ̄  utt(s,c), is then the following:
c (9 Cnv(s,c).17

Now we are in a position to say what distinguishes
example 4 from the earlier examples. The accommodation
the veterinarian requires in example 4 following his
utterance of s in context c involves a context change that
is not the semantically-minimal modification of c
satisfying Cnv(s,c). In fact, it is not difficult to see that
there is no consistent, semantically-minimal modification
of c satisfying Cnv(s,c).

We see that the semantic notion of minimal change
to a context places a greater restriction on the possibilities
for accommodation than the syntactic notion. In effect,
the semantic update function constrains the
accommodation in such a way that the sense of a vague
adjective can only change by becoming more precise, i.e.,
by having fewer borderline cases. In contrast, the
syntactic notion of minimal change allows updated
contexts in which the sense of a vague adjective is less
precise. Precisifying, we suggest, is the preferred mode of
accommodation, and in cases like that of example 4,
consistent precisification is simply not possible,t8

Note two other differences between the accounts.
First, the updated context, as determined by the semantic

17This proposal is closely related to a suggestion of Pinkal:
"If a sentence s is uttered in context k and k is inadmissible
for s, go to the nearest admissible precisification of k that is
admissible for s and use it as the basis of evaluation for s, and
as the output context for the next utterance." [Pinkal 1985],
p. 320. One difference between our account and Pinkal’s is
that according to him, if there is no unique (minimal)
precisification that makes an utterance true, then the context
change resulting from that utterance is undefined. On our
account, context change is defined in this case.
18 [Lewis 1983] also observed that it is easier to
accommodate by making the sense of a vague adjective more
precise than by making it less precise.
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account, is closed under logical entailment, while the
updated context as determined by the syntactic account is
not. Second, while contextual change in the syntactic
account is indeterministic, requiring the function Sel to
choose among different possible context changes, the
semantic account is deterministic. The relation between
these two notions is something we hope to clarify in
future work.

Meanwhile, we make the following conjecture: in
those cases where both the syntactically-minimal change
and semantically-minimal change to a context c yield
consistent updates, c @ Cnv(s,c) is equal to the
intersection of the sets of sentences logically entailed by
each of the possible updated contexts, as defined by the
syntactic account. Put more formally, let ~, = Cvague .1_
(Cnv(s,c) t_) C\Cvague). We conjecture that if c (~ utt(s,c)
and c+utt(s,c) are both consistent, then c (~ utt(s,c) 
r~r~Cn(r).

8 Some Unsolved Problems

In addition to proving the conjecture stated above, our
proposal requires further development to account for other
kinds of accommodation that take place following
utterances of vague sentences. We conclude by
considering a few of these.

The semantic notion of context change allows for the
possibility that there is more than one way that an
interpretation can be made more precise so as to satisfy a
set of conveyed meanings. In these cases, the
semantically minimal modification of the utterance
context corresponds to the set of all of the possible
minimal precisifications. Yet, sometimes an
accommodation reflecting one precisification (or set of
precisifications) is strongly preferred to the other
possibilities. We currently have no means of accounting
for this preference. Example 5 illustrates a case in which
there is a preference for a context change in which a vague
adjective’s sense becomes more precise in just one of the
two possible dimensions. There are similar cases
involving sentences with definite descriptions containing
two vague adjectives, where there is a preference for a
context change in which the sense of just one of the
adjectives becomes more precise. 19

Example 5: In a barn there are two pigs, Jack and Jill,
who are situated as the following diagram indicates:

FARMER VET

JILL

JACK

I FEEDER I

The veterinarian says, "We will begin with the pig in
front of the feeder". We suppose that the positive
extension of in-front-of-the-feeder is a set of individuals
which can be found in a cone extending from the feeder in
the direction of the speakers. In the context prior to the
utterance, no pigs are located in this region. According to
the semantic account of context change, the
accommodation that takes place following the vet’s
utterance will therefore involve stretching the positive
extension of in-front-of-the-feeder. But it can be stretched
in two different ways. It can be made to include a pig
located at a further distance from the feeder, or a pig
located at a wider angle. The semantically minimal
change to the context following the utterance will reflect
both of these possibilities: the updated context will
support the fact that either Jack or Jill is in front of the
feeder, but it will not indicate which one.

We believe this treatment is inadequate. Following
the veterinarian’s utterance, the context should support the
fact that Jack, and not Jill, is in front of the feeder. The
sense of bt-front-of-the-feeder will be stretched to include
the pig at a wider angle rather than the one at a further
distance, perhaps because the former involves in some
sense which is still unclear to us a lesser "stretch".2°

While we have proposed a semantic account of the
accommodation that enables a speaker to stretch the
positive extension of a vague predicate so as to include a
borderline case, example 6 suggests that there is another
form of accommodation that enables a speaker to change a
vague predicate’s sense more radically in order to refer,
perhaps the way our home handyman can trade in his
crescent wrench for one of a different size when fine
adjustments to the former will not do.

Example 6: Suppose the farmer’s barn is filled with fat
pigs, one of which is much fatter than the rest. The
veterinarian arrives to give the pigs shots. He says, "We
will begin with the fat pig." The farmer responds by
fetching the very fat pig.

19Consider, for example, "Ask the tall man with the fast car
for a ride", where there is a man who is 6’1" standing next to a
Porsche 911, a man who is 6’2" standing next to a sporty
Honda Prelude, and several other men under 5’10" standing
with their Ford Escorts.

Here, we think that the farmer is able to
accommodate by assuming a context in which only the

20See [Kamp, 1975] for an account of a related notion: the
degree to which a vague expression appfies to an individual.
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fattest pig in the barn is called fat. Yet the semantic
account of context change cannot distinguish this case
from anomalous ones like example 4. As in example 4,
there is no semantically minimal modification of the
context compatible with what is conveyed by the utterance
of s. While we have addressed only cases of context
change in which the sense of a vague predicate is
"stretched" in order to refer, this example suggests a
different, more radical type of accommodation.
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