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Inthispaper it is shown how aformal theory of interpretationin Montague's style can
be reconciled with aview on meaning as a social construct. We sketch aformal the-
ory in which agents can have their own theory of interpretation and in which groups
can have common theories of interpretation. Frege solved the problem how different
persons can have access to the same proposition by placing the propositionin aPla-
tonic realm, independent from all language users but accessible to al of them. Here
we explore the aternative of letting meaning be socially constructed. The meaning
of a sentence is accessible to each member of a linguistic community because the
way the sentence is to be interpreted is common knowledge among the members of
that community. Misunderstandings can arise when the semantic knowledge of two
or moreindividualsis not completely in sync.

1. Introduction

Informal theoriesof semanticsthe notion of meaning often seemsto be aninherently
static descendant from the Platonic world of Forms. As a consequence, semantic
relations are predicted to hold once and for all, while divergencies between agents
are disallowed. Once, for example, such a theory has established the synonymy of
eye doctor and ophtalmologist, perhaps with the help of a meaning postulate, these
expressions must from then on bethe samein all contextsand all agents are predicted
to believe that John is an ophtalmologist if they believe that heis an eye doctor. Itis
well-known that such predictions are wrong.

This Platonic view on meaning (inherited from Frege) contrastswith ordinary life
where it seems that meaning is something that gets constructed in language commu-
nities and between language participants. Is this more pedestrian and earthly per-
spective compatible with the logical work that has been done so far? And can it
contribute to a solution of the well-known problems that the Platonic perspective
runsinto? In this paper we provide alogical theory of meaning as a socia construct
that dovetailswell with formal semantic theories such as Montague’s. We will show
how a single agent’s knowl edge of meaning can be formalized and how this leads to
aformalization of the common knowledge about meaning relations of a set of agents
or alinguistic community. This common knowledge is then held to constitute the
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socia construction of meaning. If it is common knowledge between language partic-
ipants that woodchuck and groundhog are synonymous then these words are treated
as such and if any of the participants commits himself to the sentence (say) wood-
chucks arefertile it can be concluded that he is committed to groundhogs are fertile
aswell. It can aso be common knowledge within a certain group that (say) wood-
chuck denotes the kind of animal that is normally called a woodchuck and this will
enable the members of this group to communicate meaningfully about that animal.
But the overall theory that we will propose will in itself make no predictions about
such form—meaning relations at all and the theory will not exclude the possibility of
agents having misconceptions about denotations or relations of synonymy. If your
theory of interpretation diverges from mine, | will consider some of your semantic
assumptionsto be misconceptionsand in our conversations miscommuni cations may
arise.

2. A Theory of Propositions

Our point of departure will be the Montague-like theory of propositions proposed in
Thomason 1980, as streamlined in Muskens 2005. In this theory, each sentence of
a given fragment of English is sent to alogical term of a primitive type p (proposi-
tions). These logical terms are very close to the syntactic objects they trandate. The
sentence Mary isaware that no man talksif a woman walks, for example, hasatrans-
lation ((a woman)Az(mary(aware((if(walk z))((no man)talk))))), corresponding
to the form of the sentence in which a woman has obtained wide scope in some way.
Such terms of type p are systematically related to the domain st (sets of possible
worlds) with the help of meaning postul ates such as the following.

D a Yar'rr'(d(x,7) AdO(7,7") — dO(if mn’, Ni.Ti — 7'1))
b. d'(man,,, man. )

Herethe d™ (d isfor ‘determines’) are relations connecting objects of type e "p with
objects of typee™(st). With the help of these and other meaning postul atesfactslike
the following are readily established.

(2) d°(((a woman)Az(mary(aware((if(walk z))((no man)talk))))),
Ai.3z(woman zi A aware((if(walk ))((no man)talk)) mary 7))

In this particular case the proposition under consideration is associated with a set
of possible worlds, namely those in which it is true that there is a woman such that
Mary is aware of the proposition that if that woman walks no man talks. The treat-
ment is hyperfine-grained, for Mary could well be aware of this proposition but not,
for example, of its contraposed form. In Muskens 2005 it is shown how terms of type

Twe simplify here for the sake of exposition, but in (3) below similar meaning postulates are given with
the generality that isrequired.
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— d((if((a woman)walk))((no man)talk), 7, 5)
(3d) | 7:= Xi.T15 — Toi
«— d(((a woman)walk), 71, j), d(((no man)talk), 72, j)
(39) ¥ 72 := Ai.~Jz[Przi A Poxil
— d(((a woman)walk), 1, j), d*(man, P, j), d*(talk, Pa, j)
(Bm) § P; :=man
«— d(((a woman)walk), 71, 5), d!(talk, Pz, 5)
@) V= )\i.ay[ngi A P4yi]
—d'(woman, Ps, 5), d'(walk, Py, j), d*(talk, Pz, 5)
(Bm) | P3 := woman
— d*(walk, Py, j), d(talk, Pz, 5)
(3m) } Ps = talk
«—d (walk, Py, j)

@m) | Py :=walk

Figure 1: A refutation of « d((if((a woman)walk))((no man)talk), 7, j). Selected
atoms are underlined. Composition of the substitutionsthat are found givesthe value
7 = Ai.3xz[woman i A walk 7] — —3z[man zi A talk xi).

p in fact can function as small programs for computing the truth-conditions of the
sentences associated with them. Thisisin line with the senses-as-algorithms view
of Moschovakis 1994. The paper also explainsthat some of these programs may di-
verge. For example, the programs connected with the Liar and the Truth-teller never
halt and no truth-conditions are therefore associated with these sentences. They have
a sense but no reference.

3. Reélativizingto Agentsand their Common Beliefs

What is important for present purposes is that in Muskens 2005 most of the real
work of the interpretation process takes place on the object level of the interpreting
logic. It isthe meaning postulates that do the work. This allowsfor the possibility to
make the interpretation process dependent upon agents in the following way. First,
we make the d relations world dependent by providing them with an extra argument
for apossible world. E.g. d*(woodchuck,,, woodchuck, ), ) will now mean that
the predicate woodchuck is determined by the propositional function woodchuck
in world j. In (3) the set of meaning postulates considered in Muskens 2005 is
repeated in a dightly generalized form that takes care of the extra world argument
that is now added to the d relations. For al notational conventions and for more
general explanation the reader is referred to Muskens 2005.

The meaning postulatesin (3), in which all free variables are understood to have
a universal interpretation, form a logic program and therefore combine a declar-
ative interpretation with a procedural one. In Figure 1 a refutation of the query
— d((if((a woman)walk))((no man)talk), 7, j) is given that simultaneously com-

163



reinhara Muskens

putes a certain value for 7 (\i.3z[woman =i A walk zi] — —3z[man zi A talk xi]).
The computation establishesthat the proposition (if((a woman)walk))((no man)talk)
determinesthat valuein all possible worlds ;.

(3) a d*(R,R,j) — d*(\Z.not Rz, \Z\i.~RZi, j)
d"(R, R, j)Nd"(R', R, j) — d*(\zZ.and(RZ2)(R'Z), \ZN\i.RZiAR' Zi, j)
d"(R,R,j) Nd™(R',R',j) — d™(A\Z.0r(RZ)(R'Z), \Z\i.RZiV R'Zi, j)
d"(R,R,j)ANd"(R', R, j) — d"(A\Z.if(RZ)(R'Z), \Z)\i.RZi — R'Zi, 7)
. d"TY R, R, 5) ANdVTY(R!, R, 5) —
d*(A\zZ.every(R'2)(RZ2), \Z\iVx[R' Zxi — RZxil, j)
f. YR, R, j) Ad"TY(R',R',j) —
d"(A\Z.a(R'2)(RZ), \2\i. 3x[R Zxi A RZxi], 5)
g. d"Y(R,R,j) Ad" Y (R, R, j) —
d"(AZ.n0(R'2)(RZ), A\ZNi.—Fz[R' Zxi A RZxi], j)
h. d"Y(R, R, j) — d"(AZ.mary(RZ), \Z\i.Jz[x = mary A RZxi], j)
i. d*(R,R,j) — d*(\z.necessarily(Rz2), AZ\i.Vk[acc ik — RZk], j)
j. d*(R,R,j) — d"(Az.possibly (RZ), A\zZAi.3k[acc ik A RZE], j)
K. d"T2(\id.is xy, Mithi.x = y, j), where i containsz and y
I. d"*+2(\ii.love zy, \ii.love xy, j), where i contains zz and y
m. d"*1(\v.planet z, \v.planet , j), where x is among the
n. d"*t1(\Z.believe (RZ), \Z.believe(R?), j)

® e o

But thereis a second interpretation of these meaning postulatesin which the variable
j does not range over all possible worlds but only over a subset of them, the subset of
worldsthat is consistent with the semantic assumptions of a certain agent, for exam-
ple, or the subset of worldsthat are in accordance with the common semantic knowl-
edge of a certain community. Let B, of typee(s(st)), be the doxastic alternativere-
lation, sothat B john ij (or B(john, i, j) for readability) formalizesthat in world
world j is adoxastic alternative for John.2 3 The postulatesin (3) can be interpreted
with the variable j ranging over John’s doxastic alternatives. Technically this can be
done by adding B(john,wy, j) (where wy is a constant denoting the actual world)
as an extra conjunct to the antecedent of all postulatesin (3), so that, for example,
(38) becomes B(john,wqg,j) A d™(R,R,j) — d™(AZ.not RZ, A\ZXi.—RZi, j). In
a computation such as the one in Figure 1 B(john, wq, j) will now be added to all
lines except thefirst and will act asaconstraint on worlds ;. In fact, the computation
in Figure 1 can now be interpreted as John's reasoning about the sense-reference

2This doxastic aternative relation can be used to render John's implicit beliefs; postulate (3n) talks about
explicit belief.

31nthe following | will make no distinction between belief and knowledge. While all alternative relations
under consideration will be constructed out of agents' doxastic aternatives, | will, in accordance with
common usage, nevertheless speak of “everyone's knowledge” and “common knowledge”.
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relation of a certain sentence, just as the meaning postulatesin (3) have been made
contingent upon John’simplicit beliefs, encoded by John's doxastic alternatives.

Other agentswill have their own sets of beliefs and these setswill lead to theories
of interpretation that are possibly different from that of John's. If we take any set of
possible worlds, therewill be acertain set of d relationsthat hold in every element of
that set and a set of possible worlds therefore determines a theory of interpretation.
If an agent bears the doxastic alternative relation to certain possible worlds, then
the theory determined by the set of those worlds may be said to be that agent’s
theory of interpretation. It is also possible to associate a theory of interpretation
with a group of agents. Let G be such a group (G is supposed to be a constant of
type e(st)). Therelation denoted by \ij.3x(Gxi A Bxij) isthe aternative relation
underlying the modality “everyonein G knows/believesthat” (see Fagin et al. 1995).
If we take its transitive closure (easily definable within our logic) we arrive at an
aternative relation which we will abbreviate as C  and which underliesthe modality
of “common knowledge’. The statement \i.Vj(Cgij — j) will be true in all
worlds ¢ such that ¢ (of type st) holdsin al worlds j that are C alternativesto i.
We abbreviateit as C o, “itiscommon knowledgein group G that . For aweslth
of information about the common knowledge operator and its logic, see Fagin et al.
1995.

When above we sketched how the meaning postulates in (3) could be relativized
to an agent’s set of doxastic alternatives, we seemed to be heading for arather solip-
sistic notion of meaning, with each agent entitled to his own theory of interpretation
and no communication being possible between agents. While this picture may strike
some as redistic we take the perhaps overly optimistic view that communication
sometimes is possible and this is where the notion of common knowledge comesin.
Suppose that the postulates in (3) do not only belong to the meaning postul ates that
you and | accept but are in fact common knowledge between us. Then | can signal
to you that Ai.3z[woman zi A walk zi] — —3z[man zi A talk ] holds in the
actual world by getting the proposition (if((a woman)walk))((no man)talk) across.
The Fregean assumption of a mysterious realm where propositions reside and where
we can grasp them is unnecessary for explaining the possibility of communication.
Common knowledge provides amore earthly explanation. 4

Much of what was said about the sense-reference relation above can also be
said about the relation of synonymy. A completely fine-grained theory of mean-
ing, such as the ones in Thomason 1980, Moschovakis 1994, or Muskens 2005,
will not allow any pair of non-identical expressions to be synonymous. This will
evade problems of non-substitutivity but fails to explain in what sense say wood-
chuck and groundhog or ophtalmologist and eye doctor are synonymous. A solution
seems to lie in a relativization to the common knowledge of linguistic communi-

40f course, the question how common knowledge can come about or how it can be approximated is a
non-trivial one (see Fagin et a. 1995; Vanderschraaf 2002), but in principle it seems to be amenable to
rational investigation.
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ties. For each n, let syn™ be arelation of type (e¢"p)((e"p)(st)) with the intended
meaning of expressing synonymity between expressions of type e"p. For exam-
ple, syn*(woodchuck, groundhog, 7) is intended to express that woodchuck and
groundhog are synonymousin j. It isreasonableto stipulatethat \RR’.syn"* (R, R, j)
is an equivalence relation for each n and each world j and, moreover, the following
interdependency with the d™ relations should hold.

(4 sn™(R,R,j) Nd"(R, R, j) — d"(R, R, j)

If syn!(woodchuck, groundhog, j) now holds of all j such that Cgij for some
group G, the members of that group will have common knowledge that woodchuck
and groundhog are synonymous and denote the same animal. The notion of syn-
onymy has thus been relativized to groups as well and now has a social interpreta-
tion. In afuture longer paper we hope to investigate some of the consequences of
this perspective on synonymy with regard to some classic foundational puzzles of
semantics.

4. Conclusion

We have sketched a theory in which central notions of semantics are relativised to a
group interpretation. This brings formal semantics morein line with certain standard
linguistic insights than it was before. The Saussurean insight that the form—meaning
relation is arbitrary dovetails well with the present set-up. That there may be indi-
vidua divergencies from the form—meaning relation accepted by a certain group is
also easily explained, as is the possibility for the form—meaning relation of a certain
group to shift over time. The model also strongly suggeststhat it is advantageousfor
a group to have a stable and large common theory of interpretation and that it may
be advantageous to an individual to adopt that common theory.
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