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Chapter 5
Signaling Games

The International Code of Signals lists a correspondence of flag hoists and
certain predicaments. That is, it gives a contingency plan for ships (strictly,
for ships’ officers) of the form: if in such-and-such predicament, hoist
such-and-such flags. There is a complementary contingency plan for ships
that observe flags on nearby ships: if a ship hoists such-and-such flags, act as
would be appropriate on the assumption that it is in such-and-such
predicament. Ships do regularly act according to these two complementary
contingency plans.

Convention
David Lewis

The chapter epigraph illustrates the Signaling Games approach: There
is a conventional signaling regularity consisting in senders giving signals and
receivers reacting to them. If such a convention prevails, the signals are said
to have a meaning.

In philosophy Signaling Games go back to David Lewis. Lewis rejected
his theory since he thought it was too limited to explain certain features of
human languages (§5.4). Nevertheless, we shouldn’t dismiss such accounts
too quickly. One reason is that they are simply so appealing: they are simple
and instructive. Many topics of the conventionalist project can already be
discussed on their basis. Moreover, researchers from different fields continue
to contribute to the Signaling Games tradition.1

1For a recent overview of the theory of signaling games, see (Sobel 2009). For recent
overviews in philosophy and in linguistics, see (Rescorla 2007) and (Benz et al. 2005a),
respectively. In biology, the model of Grafen (1990) has been influential. In economics,
the article by Spence (1973) is the classic. Kemmerling (1976:64–74) provides an early
and comprehensive discussion of Lewis’ theory.
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124 Chapter 5. Signaling Games

I’ll focus on Lewis’ theory since it’s the one that is philosophically rel-
evant. Lewis’ main aim in developing the account was to refute two spec-
tacular claims of Quine. First, following Russell, Quine (1976a) challenged
conventionalist analyses of meaning by pointing out that conventions are
something themselves requiring a language. That is, Quine invoked the
regress argument I mentioned in §1.1.4. Second, Quine (1980) argued in his
classic Two dogmas of empiricism against the “dogmatic” analytic/synthetic
distinction. Lewis accepted Quine’s arguments as a challenge and proposed
a solution to them in Convention (Lewis 2002). The solution consists in
two parts. First, Lewis gives a careful analysis of a notion of a conven-
tion which does not depend on language – the one we know from the last
chapter. Second, he analyzes a notion of meaning which can be used to de-
fend the analytic/synthetic distinction in terms of Lewis conventions. The
basic model he uses for the second part is a so-called “two-sided signaling
problem” or “signaling game,” as it is called today.

If, in a signaling game, agents give signals and react to them in a certain
conventional way, we say that there is a signaling system. This is deliber-
ately left vague at the moment but with it in mind, we can characterize a
Signaling Games account by the following three claims:

SG1. A theoretically interesting part of natural languages can be explained by
signaling systems.

SG2. Important parts of a signaling system are: (i) signals, (ii) a population, (iii)
a sender and receiver role, (iv) states of affairs observable by senders, (v)
reactions of receivers, (vi) a pattern of activity prevailing in the population
to use signals according to certain contingency plans. The contingency plans
for the members of the population consist of two parts, one for the sender-
role and one for the receiver-role.
a. A sender’s plan determines which signal to produce depending on what

the sender has observed, her desires, and her beliefs.
b. A receiver’s plan determines how to react to an observed signal depend-

ing on her desires and beliefs.

SG3. Signals in a signaling system have a meaning in virtue of the fact that there is
a pattern of activity that is a convention in the population. Which meanings
the signals have depends on the pattern which is the convention.

The meaning of these claims will become clear as we go on. But, let me
quickly elaborate on what I mean by SG1. What I have in mind here is
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what Resnik (2002:4) calls an “explanatory idealization.” An explanatory
idealization provides a model for several aspects of a phenomenon which are
deemed as important and analyzes the relations of the modeled parts. The
model is explanatory insofar as it has explanatory force for the modeled
slice of reality.

The plan for this chapter is as follows. I begin by describing three moti-
vating examples of signaling games in §5.1. Thereby I informally introduce
the core ideas of Signaling Games accounts. In §5.2 I present Lewis’ Sig-
naling Games theory. I discuss it in §5.3; in particular, I offer a rejoinder
to the regress argument in this section and consider the question whether
Lewis is indeed Gricean. I’m not discussing Lewis’ solution to rehabilitat-
ing the analytic/synthetic distinction. It is a contested topic and for my
purposes, it is not necessary to discuss it.2 I evaluate Lewis’ theory in §5.4.
The chapter ends with a summary in §5.5.

5.1 Motivating examples
Signaling is ubiquitous, ranging from speaking, gesturing, and flag hoisting
among humans to various behaviors among animals. I’ll focus on homely
cases of signaling which show some variation. The variation I’m interested
in relates to the distinction between rationalistic, rationally justifiable, and
dispositional conventions (§1.2). I provide for each case an example of sig-
naling.

5.1.1 Newman’s lanterns and Revere’s warnings

The following true story is Lewis’ famous example of a signaling game.3 It’s
an example of signaling on the basis of rational deliberation.

Paul Revere, an American war activist during the Revolutionary War,
instructed Robert Newman, the sexton of the Old North Church of Boston,
to inform the colonists in Charlestown about the movements of the British
troops (who were called “the redcoats” in those days) which Newman could
observe. Revere and Newman were prepared for three situations: The red-
coats staying home, their setting out by land, and their setting out by sea.

2But see (Lewis 2002:173–177, 195–202, 203–208) for Lewis’ discussion.
3See (Lewis 2002:122 ff.). Two well-sourced Wikipedia articles about Revere and his com-
munication with Newman are (Wikipedia 10.03.2009) and (Wikipedia 13.03.2009).
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If the redcoats were staying home, Newman would go home. If they set out
by land, Newman would warn the colonists that the redcoats are coming
by land. If they set out by sea, Newman would warn the colonists that the
redcoats are coming by sea. Revere’s and Newman’s joint problem was to
communicate without being noticed by the redcoats. This turned out to be
difficult since riding from Boston to Charlestown was too risky. Mind you,
this was 1775: no Morse code, no telephones, no Internet. Revere solved
their problem by instructing Newman to communicate by using lanterns as
signals. But how did Newman and Revere manage to communicate?

Newman acted according to a contingency plan. An example of a con-
tingency plan is the following one (called “S1”):

• Hang no lantern, if the redcoats are observed staying home.
• Hang one lantern, if they set out by land.
• Hang two lanterns, if they set out by sea.

Newman could have acted otherwise. There are many other contingency
plans which only involve these three signals (no lantern/one lantern/two
lanterns) and the three conditions (redcoats stay home/set out by land/set
out by sea). To mention but another one of them (“S2”):

• Hang no lantern, if the redcoats are observed setting out by sea.
• Hang one lantern, if they stay home.
• Hang two lanterns, if they set out by land.

Also Revere acted according to a contingency plan (“R1”):

• Go home, if no lantern is observed.
• Warn the countryside that the redcoats are coming by land, if one lantern is

observed.
• Warn the countryside that the redcoats are coming by sea, if two lanterns

are observed.

Likewise, also Revere could have acted otherwise since there are many
other contingency plans for him. Revere and Newman had a common inter-
est in successful communication. But not every combination of individual
contingency plans is suitable to achieve this. E.g., the combination S2-
R1 would have disastrous consequences when the redcoats set out by sea:
Newman would hang no lantern and upon this observation Revere would
go home, leaving the countryside unwarned. So, to communicate success-
fully, Newman and Revere have to coordinate. Historically, communication
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between Newman and Revere was successful. They acted according to a
signaling convention, i.e., to act according to such contingency plans. New-
man acted according to S1 and Revere according to R1. They could also
have coordinated on another pair of “suitable” contingency plans (e.g. by
swapping the signals in a suitable way). But for each of them it was optimal
to act the way he acted on condition that the other stuck to his contingency
plan.

Being a good story, what’s its moral? After all, we wanted to have a
conventionalist theory of meaning but in no word was “meaning” mentioned.
However, this is as it should be. We want to have a description of those
non-semantic facts on which the semantic facts supervene; or at least, the
description should not use the notion of linguistic meaning, while it may use
more basic semantic notions. Lewis’ insight was that in the case of Newman
and Revere we are inclined to attribute meanings to the signals they use.
In other words, Lewis proposed that if Newman and Revere do signal and
act regularly in a conventional way where both act according to suitable
contingency plans, then the signals have meanings:

I have now described the character of a case of signaling without men-
tioning the meaning of the signals: that two lanterns meant that the
redcoats were coming by sea, or whatever. But nothing important
seems to have been left unsaid, so what has been said must somehow
imply that the signals have their meanings. (Lewis 2002:124–125)

According to Lewis’ Signaling Games proposal, the signaling convention
determines the meaning of the signals – just as the conventionality thesis
has it. But, in this case, Newman instructed Revere and thereby they were
using a language they already had to establish their signaling convention.
In general, we don’t want to assume that signaling conventions depend on
a prior shared language. Fortunately, we don’t have to.

5.1.2 Suske’s weather forecasts and Wiske’s dress
A simpler example without presupposing language and rational deliberation
is this. Suske and Wiske have, for whatever reason, a common interest in the
following: Whenever it will rain on the coming day, both want Wiske to take
a raincoat with her. And whenever it will be sunny on the coming day, both
want Wiske to wear her beautiful sunglasses. Depending on the weather
report Suske hears, he gives her a certain signal. When it’s going to rain, he
shows her a green card. When it’s going to be sunny, he shows her a red card.
Wiske reacts to seeing a green card by taking a raincoat with her on the
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coming day. She reacts to seeing a red card by wearing sunglasses. This is a
regularity between Suske and Wiske, developed habitually over time. In the
beginning, coordination was not so successful but over time, they conformed
more and more. Nowadays, it’s a rationally justifiable convention between
them.

Again the notions of meaning and other semantic notions in the neigh-
borhood were nowhere used in the description of the example. Nevertheless,
I take us to be inclined to say that showing a green (red) card means some-
thing among them. There are two obvious meaning attributions. First,
showing a green (red) card means that it’s going to rain (be sunny) on the
coming day among them. Second, showing a green (red) card means to take
a raincoat with you (to wear sunglasses) on the coming day among them.

5.1.3 The alarm calls of vervet monkeys
The last two examples made an implicit assumption, namely that the agents
act rationally in the sense that they choose their actions or contingency plans
by deliberating. In the first example, Newman and Revere are assumed to
deliberate. In the second example, Suske and Wiske didn’t deliberate but
they could have. But is deliberating or the possibility to do so a strict
requirement? I think not. The signaling behavior of vervet monkeys is a
case in point where we have signaling on the basis of behavioral dispositions
but presumably without rational deliberation.

Vervet monkeys use different alarms calls to warn their peers about
predators. They are reported to have three alarm calls, “pyow” for leopards,
“hack” for eagles, and a third one for snakes (whose sound never seems to
be described in the literature). If a vervet observes one of these predators,
then it gives a suitable alarm call. That is, if a vervet observes a leopard,
then it produces “pyow-pyow-. . .” sounds. If it observes an eagle, then it
produces “hack-hack-. . .” sounds, and so on. Upon receiving one of these
calls, the peers show evasive behavior. The evasive behavior is specific to
the alarm call. For example, upon hearing “hack,” vervets typically freeze
because eagles pick up their position by observing their movements. But
the evasive behavior associated with an alarm call is not always exactly the
same. The vervets do what is best for escaping in the very situation they
find themselves in. For this reason, it seems more apt to say that an alarm
call indicates that the respective predators are invading the territory (in the
sense of being a natural sign of ) than to say that an alarm call instructs the
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peers to escape in a certain way. Moreover, the vervets’ signaling behavior
seems to be the result of an evolutionary adaption and there seems to be
no evidence that vervets consciously and deliberately choose to signal and
react in the ways they do.4

5.2 Lewis’ Signaling Games theory
The three examples considered in the last section have a common structure:
First, the examples consist of a certain type of strategic situation in which
signals play an important role to coordinate the agents’ behavior. Second,
there is a certain pattern in their behavior. Third, the signals used in the
respective situations can be attributed a content.

Lewis’ proposal is that such contents of signals are their meanings if the
pattern of activity is a signaling convention.5 According to the proposal, the
first part of the common structure is analyzed in terms of so-called signaling
games, a class of games in which the strategic role of informational asym-
metry is studied. The second part is analyzed in terms of Lewis conventions
and the third relates to a meaning-determination claim.

Lewis calls the kind of signaling game he uses “two-sided signaling prob-
lems” (see Lewis 2002:130 ff.). I’ll use Lewis’ term to avoid misunderstand-
ings.6

By using two-sided signaling problems, Lewis’ theory emphasizes the
4A classic reference about the signaling of vervet monkeys is (Cheney and Seyfarth 1992)
but see also the blog article by Lieberman (26.05.2006) referencing and evaluating more
studies.

5Surprisingly, Lewis (2002:147) remarks that conventions are not necessary to “define
meaning for signals.” I’m not sure what Lewis’ point is. Maybe the point is that to
define what a signal means in a possible signaling system, the signaling system does not
have to be actually used. Or maybe he wanted to allow for signaling systems that are
used among vervet monkeys who are, arguably, cognitively too limited to be party to a
Lewis convention. If the latter, I think he should have chosen a notion of a dispositional
convention. Subsequently, I ignore Lewis’ remark.

6Two remarks are in order. (i) In terms of the theory of signaling games, a two-sided
signaling problem could be called more precisely a deterministic one-sender/one-receiver
signaling game with costless signals without meaning using proper coordination equilib-
ria as the solution concept. (ii) Lewis (2002:128–130) also considered one-sided signal-
ing problems in which either only senders or only receivers in a population coordinate,
e.g. horse-riders who guide their horses by yelling “gee!” and “haw!” – where the horses
don’t coordinate with the riders but the different riders do, to train the horses to react in
a certain way.
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strategic aspects of signaling and thereby of communication in general. For
example, it describes the situation of Suske and Wiske in a slightly different
way:

(1) Suske has access to weather reports and, based on this information, he sends
a signal to Wiske. Wiske, in turn, has no access to the weather reports but
does to Suske’s signals. Based on what Wiske saw, she reacts by taking
the appropriate dress with her. Each of them has preferences over the
way Wiske’s reactions are related to the state of the world Suske observed.
To serve their individual interests, each of them has to choose among the
contingency plans (or strategies) available to them.

5.2.1 Two-sided signaling problems

A two-sided signaling problem is a type of situation with two agents, S
(“sender”) and R (“receiver”), a finite set T (“types”) of states the world
can be in, a finite set M of messages (or signals) S can send to R, a finite
set A of actions R can perform upon having received a message, and for
each agent payoff functions US and UR from T × A into R. The strategy
spaces are defined as follows. A strategy σ of S is a function from T into
M , interpreted as acts of signaling messages m depending on the states t of
the world. A strategy ρ of R is a function from M into A, interpreted as
reactions a depending on the observed message m. A strategy profile ⟨σ, ρ⟩
of a two-sided signaling problem is any tuple consisting of a sender strategy
σ and a receiver strategy ρ. Formally, two-sided signaling problems can be
modeled by tuples of the form ⟨{S,R}, T,M,A,US , UR⟩.

The following assumptions are made about the two-sided signaling prob-
lem: S can reliably observe the state t ∈ T the world is in, i.e., S is assumed
to know t (or at least to act as if she knew it). S has a certain preference
US over R’s actions a ∈ A depending on the state t the world is in. S
can send a message m ∈ M to R (by signaling m to R). Upon observing
the state the world is in, S sends some message m ∈ M to R. R also has
certain preferences UR over her reactions which also depend on the state of
the world. R cannot observe the state of the world and is uncertain about
the actual state. R can reliably observe S’s signals. Upon observing S’s
message m, R reacts to it by performing an action a ∈ A. Furthermore,
the payoff functions of the sender and receiver are assumed to have the
following properties. (i) If in a state t the receiver reacts in a way pre-
ferred by the sender, the payoffs Ux(t, a) are 1, for x = S,R; otherwise
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0. (ii) the payoff functions US and UR are such that they determine a
unique dependency F of the receiver’s behavior on the state t the world is
in that both prefer to other possible dependencies.7 F can be described by
a function from T into A. For simplicity, we assume that the states the
world can be in are equiprobable (i.e. p(t) = 1/ |T |) and that the agents
only care about whether R’s reaction a in some state t accords with ac-
tion F (t) or not. The payoff functions US and UR for the strategy profiles
of the sender and the receiver are then defined as expected utilities, i.e.:
Ux(σ, ρ) =

∑
t∈T p(t)× Ux(t, ρ(σ(t))). Since, the states are equiprobable,

we can simplify the definition to Ux(σ, ρ) =
∑

t∈T Ux(t, ρ(σ(t))). Finally,
T , M , and A are assumed to have the same number of elements.8

A consequence of this definition is that in a two-sided signaling problem,
both agents face an interdependent decision problem. S can choose which
message to signal based on her observation of the actual state of the world.
R can choose how to react to the message she observes. The strategic
problem is that both want that R’s reactions depend according to F on the
state the world is in. However, while S knows the state the world is in, S
cannot make R to act accordingly but can only signal some message. And
while R can act in certain ways, R does not know the world is in.

5.2.2 The two-sided signaling problem of Suske and Wiske

We can apply the definition of a two-sided signaling problem to
the Suske-and-Wiske example. It illustrates the simplest non-trivial
case, namely a two-sided signaling problem G1 with two agents, two
states {rainy, sunny}, two messages {green card, red card}, two actions
{wear sunglasses, take raincoat}, and a coinciding interest in coordination,
as the payoff table over the product of the states and actions shows:

7If S and R’s preferences are so unaligned that there is no such F , then, by stipulation of
what a two-sided signaling problem is, they can’t be part of a two-sided signaling problem.

8These definitions are slightly more restrictive than the one from Lewis (2002:130 ff.):
(i) Lewis allows for an audience consisting of more than one member, i.e. for one-
sender/multi-receiver-scenarios. (ii) Lewis only assumes that |T | = |A| ≤ |M |. (iii)
Lewis does not require that the states t, t′ ∈ T are equiprobable. (iv) Lewis does not
use the simple utilities over states and actions but only requires a common interest in a
certain state-reaction-dependency which I designate by “F”. For our discussion, we don’t
need the more general definitions since the points I make also go through in the more
general case.
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To wear sunglasses To take raincoat
It’s rainy 0, 0 1, 1
It’s sunny 1, 1 0, 0

The common interest in coordination determines a dependency F of
Wiske’s reactions on the states as follows:

• It’s rainy ⇒ Wiske takes her raincoat.
• It’s sunny ⇒ Wiske wears sunglasses.

That is, if it is sunny, both desire that Wiske reacts by wearing sun-
glasses. If it is rainy, both desire that Wiske reacts by taking her raincoat.
In the two-sided signaling problem they are in, Suske consequently should
choose the messages green card and red card in the states she observes so as
to achieve coordination. This in turn requires that Wiske reacts to the mes-
sages appropriately. The strategic situation is as follows. Suske’s strategies
are:

• GG: to always show the green card,
• RR: to always show the red card,
• GR: to show the green card when it’s rainy and to show the red card when

it’s sunny, and
• RG: to show the red card when it’s rainy and to show the green card when

it’s sunny.

Wiske’s strategies are:

• SS: to always wear sunglasses,
• RR: to always take her raincoat,
• SR: to wear sunglasses when observing the green card and to take her rain-

coat when observing the red card, and
• RS: to wear sunglasses when observing the red card and to take her raincoat

when observing the green card.

Applying the expected utility definition, the following strategic game
results:

SS SR RS RR
RR 1, 1 1, 1 1, 1 1, 1
RG 1, 1 2, 2 0, 0 1, 1
GR 1, 1 0, 0 2, 2 1, 1
GG 1, 1 1, 1 1, 1 1, 1
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5.2.3 Admissible strategies and signaling systems

The simplest two-sided signaling problem illustrated by Suske and Wiske
makes us aware of the fact that already simple cases lead to a complex
strategic situation. Since both Suske and Wiske have each 4 strategies, there
are already 16 strategy profiles in this simple case.9 The strategy profiles fall
into three categories. First, there are the ones like ⟨RG,RS⟩ and ⟨GR,SR⟩
in which the agents manage to always miscoordinate. In such a situation,
Suske does not get across what he wants to signal since Wiske does not react
in a way realizing the commonly desired dependency F . In these cases, there
is some sort of communication but it’s miscommunication. Second, there are
strategy profiles like ⟨RR,SS⟩ where the receiver at least sometimes reacts
in a way desired by the sender. Here, there is no communication because
the receiver’s action is independent of the signal sent. Third, there are
strategy profiles like ⟨RG,SR⟩ and ⟨GR,RS⟩ which maximize the expected
utilities because in all states coordination is achieved. That is, they realize
communication. The agents’ coordinated actions accord with the commonly
desired dependency F .

Lewis singles out the strategy profiles of the third category as follows. A
sender’s strategy σ is called “admissible” iff it is a one-to-one function from
T into M . A receiver’s strategy is called “admissible” iff it is a one-to-one
function from M into T . By restricting the strategy profiles to those con-
sisting of admissible strategies, we arrive at the following restricted strategic
game:

SR RS
RG 2, 2 0, 0
GR 0, 0 2, 2

The strategy profiles of the restricted game now either belong to the
miscoordination- or to the coordination-category. Moreover, the strategy
profiles ⟨σ, ρ⟩ bringing about coordination combine so as to realize F : in all
states t the world can be in, the receiver’s reaction to the sender’s signal is
the same as the one determined by F , i.e. ∀t ∈ T : ρ(σ(t)) = F (t). Lewis
calls such strategy profiles “signaling systems.” It is easy to see that signal-
ing systems are proper coordination equilibria (see §4.2.3) in the strategic

9In general, in a two-sided signaling problem with |M | messages, each player has |M |2
strategies yielding a space of strategy profiles of size |M |4.
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game restricted to admissible strategies. Proof : Assume that ⟨σ, ρ⟩ is a sig-
naling system. Then, by definition of the utility functions, ⟨σ, ρ⟩ maximizes
the payoff of Ux for x = S,R since in every state t, ρ(σ(t)) = F (t). Al-
ternatives to ⟨σ, ρ⟩ are ⟨σ′, ρ⟩ and ⟨σ, ρ′⟩ for a sender’s admissible strategy
profile σ′ ̸= σ and a receiver’s strategy profile ρ′ ̸= ρ. But alternatives do
not maximize the payoff since for at least one element in the domain of
σ′ or ρ′, respectively, the function yields a different value such that for t,
ρ(σ′(t)) ̸= F (t) (or ρ′(σ(t)) ̸= F (t), respectively). Thus, since ⟨σ, ρ⟩ is a
row- and column-maximum, ⟨σ, ρ⟩ is a proper coordination equilibrium.

This should remind us of Lewis’ analysis of conventions. For coordina-
tion problems were analyzed in terms of proper coordination equilibria. It
follows from the results Lewis has proved (Lewis 2002:132 ff.) that every
non-trivial (|M | > 1) two-sided signaling problem has at least two proper
coordination equilibria. Thus, non-trivial two-sided signaling problems are
a kind of coordination problem as introduced in §4.2.3.

5.2.4 From signaling conventions to meaning

That two-sided signaling problems relate to conventions is not accidental.
We can make the relation more explicit. A signaling convention is a (Lewis)
convention applying to two-sided signaling problems, understood now more
abstractly such that S and R denote roles instead of particular agents.10

That is, signaling conventions are conventions applying to a special type of
situation. A little bit more precisely, a signaling convention with regard to a
two-sided signaling problem G among a population P is a convention among
P whose members are involved in pairs as senders and receivers in the two-
sided signaling problem G in which they behave according to a strategy
profile ⟨σ, ρ⟩ which is a signaling system. We then say that ⟨σ, ρ⟩ is a con-
ventional signaling system among P with regard to G. Signaling conventions
have a goal or social function (§4.3.2): They guarantee that senders and re-
ceivers behave so as to realize the commonly desired dependency F of G. In
other words, signaling conventions are a means to realize the dependency
F of an abstract two-sided signaling problem in a population.

Suske and Wiske’s pattern of activity is a first example of a signaling
convention. In the notation introduced above, they behave according to the

10This kind of move to abstract games from the particular agents has been discussed in
§4.2.4.
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strategy profile ⟨GR,RS⟩. The profile is a signaling system and a convention
among them. Let us reflect on what they do. Suske shows the green card
when it’s rainy and the red one when it’s sunny. Wiske reacts by taking her
raincoat or wearing sunglasses, respectively. So, we can say that showing
the green card indicates both that it’s rainy and that Wiske is going to
take her raincoat. It is now not without appeal to say that showing the
green card means that it’s rainy. And likewise, that showing the green card
means that Wiske is to take her raincoat. (Hence the message “showing the
green card” is ambiguous; I’ll return to this below in this section and in the
subsequent section.)

This reflection on what Suske and Wiske do by being party to their
signaling convention suggests that conventional signaling patterns determine
the meaning of the signals. There is even a simple procedure to determine
the meanings of the signals in a signaling convention.

Observe that a signal has two meanings. One of them is linguistically
expressed by a “that”-clause, the other by a “to”-clause. In the running
example, the first meaning of showing the green card is that it’s rainy. The
second meaning is to take her raincoat. So, the first meaning designates
what is the case while the second meaning designates what is to be done.
Consequently, let us call the first meaning the signal’s indicative meaning
and the second meaning its imperative meaning. If a signaling convention
to act according to some strategy profile ⟨σ, ρ⟩ prevails among a population
in a two-sided signaling problem ⟨{S,R}, T,M,A,US , UR⟩, then, for t ∈ T
and m ∈ M , the indicative meaning that t is the case of a message m is
determined by the pre-image of the sender-part of the pattern as follows.
The indicative meaning of m in these circumstances is that the single state
t in σ−1(m) is the case. Since σ is one-to-one, it is guaranteed that there
is exactly one element in its pre-image. The imperative meaning to do a of
a message m is determined by the image of the receiver-part of the pattern
as follows, for some a ∈ A and m ∈ M . The imperative meaning of m in
these circumstances is to do action a = ρ(m). Since ρ is also one-to-one, it
is guaranteed that there is exactly one element in its image.

5.2.5 From signals to sentences
The account developed so far can be generalized. Until now, we’ve only
considered the simple two-sided signaling problem G1 between Suske and
Wiske with two messages which could be used to perform communication
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acts somewhat similar to speech acts of informing and commanding. But
one might well ask how signaling messages relates to linguistic conversation.

The current account lacks several linguistic core notions: language, lin-
guistic expression, grammar, and a proper semantics. In particular, the
messages have no syntactic structure. For this reason, it’s a stretch to call
them “sentences.” Moreover, there is neither a notion of truth in a lan-
guage, nor are important semantic phenomena like reference, indexicality,
and vagueness taken into account. Also, the relation of the messages to
their use is simplistic. At least one central speech act, the one of asking, is
omitted, and clearly, there are many more.

As Lewis (2002:141–152) has shown, some of these concerns can be ad-
dressed easily. The step to truth is simple. If a signaling convention pre-
vails, then we can define a message’s truth condition relative to a situation
as follows. Let there be a signaling convention to do ⟨σ, ρ⟩ in a two sided
signaling problem ⟨{S,R}, T,M,A,US , UR⟩ among a population P . Then
for a message m ∈ M , according to its indicative meaning that t is the case,
m is true in an utterance situation s iff in s, t is the case. E.g. the green
card is true in an utterance situation s iff in s, it is rainy.

From the example we know that messages can be assigned different kinds
of meanings, at least indicative meanings and imperative meanings. Do we
have to decide between the two for assignments of truth conditions and if so,
how? Does it make sense to say that a message is “true” in its imperative
meaning? With regard to the latter question, we can extend our talk to sat-
isfaction conditions. In this sense, signals in either meaning can be satisfied
in an utterance situation. The former question is trickier. Lewis wanted to
decide between the two as follows. If the receivers in a two-sided signaling
problem deliberate upon receiving the signal before they act, then this is
evidence for assigning the signal an indicative meaning. But if they just
react to the signal, then it has an imperative meaning (cf. Lewis 2002:144,
146).11

Given a signaling convention and for each message a mood assignment,
we can derive a function L which assigns to every message a complex mean-

11But see (Millikan 1995b, 2006) and in particular (Harms 2004) and (Huttegger 2007)
who argue that we needn’t decide between the two meanings. For a signal can have
both meanings: It can indicate that something is the case and demand or motivate to do
something. Their proposals are discussed in chapter 7 (without focusing on this special
topic).



5.2. Lewis’ Signaling Games theory 137

ing ⟨µ, τ⟩ where µ is the signal’s mood and τ is its satisfaction condition.12

The two components of a complex meaning can be interpreted as follows.
A mood can be identified with the signaling act’s illocutionary force. A
satisfaction condition for indicatives is a truth condition; for other moods
it’s (typically) something else, e.g. for imperatives it’s the condition that
almost every receiver obeys the imperative meaning. Moods are abstract
entities. Lewis uses code numbers: 0 for indicative and 1 for imperative.

In the simple two-sided signaling problem between Suske and Wiske, the
red card’s indicative meaning is now coded as the pair ⟨0, that it is sunny⟩
and its imperative use as ⟨1, to wear sunglasses⟩. If we have evidence that
the red card is used imperatively, then we set the value of L(red card) to
⟨1, to wear sunglasses⟩; otherwise we set it to ⟨0, that it is sunny⟩.

If, in addition, the messages are now verbal expressions and the sender’s
signaling acts are acts of uttering such expressions, then the two-sided sig-
naling problem is more akin to a model of linguistic communication. Verbal
expressions are finite sequences of types of sounds or marks which satisfy
the following conditions: (i) they can be tokened by the senders (by ut-
tering or inscribing them), (ii) their tokens can be easily observed by the
receivers, (iii) no party has strong (extraneous) preferences for or against
them being tokened and the preferences are independent of the state the
world is in.13 Lewis’ called such two-sided signaling problems which have
verbal expressions as messages “verbal.”

We can now define what is for a verbal expression to be satisfied in L in
an utterance situation. The definition is relative to a signaling convention
of a verbal two-sided signaling problem among members of a population
P in which the signal meaning of any m ∈ M is L(m) = ⟨µm, τm⟩. We
say that an utterance of a verbal expression m is “satisfied in L in the
utterance situation s” iff τm is µm-satisfied in s. A satisfaction condition
τ is µ-satisfied in s as follows. If µ = 0 (indicative), then τ is µ-satisfied
iff τ in s is the case. If µ = 1 (imperative), then τ is µ-satisfied in s iff

12The idea to describe the signal meanings in this way is based on Stenius (1967).
13Cf. Lewis (2002:141 ff.). I think that these conditions should only be understood as

indicators for some behavior to be verbal signaling behavior. Savigny (1988:§19) proposes
some more indicators which seem plausible to me: The perception of a token depends only
to a little degree on the attentiveness of the receiver, the tokens have few other functions
than to be used as signals, the production of a token should be easy and not be very
expensive for a sender, and they should have few exchangeable parts, i.e. their parts
make a specific contribution in the whole signaling-pattern.
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what almost every receiver in s does is τ .14 If the set of messages are verbal
expressions having a meaning assigned by a function L, L can be said to be
a signaling language and the verbal signals can be called “sentences.” The
signaling language might be rudimentary but this is no reason not to call it
a language.

There are two noteworthy points. First, we had to add an index s for
the utterance situation to the assignments of satisfaction conditions. Having
such an index allows us to generalize the setting to signals with an indexical
meaning in the obvious ways. E.g. the indicative verbal expression “I am
here” could have the following satisfaction condition: the sender in s is in s
at the location of s.

Second, we can use the foregoing to say what it is for a population P
(or a linguistic community, if you like) to use a signaling language L. We
can do so in two steps: (i) We have to define what Lewis (2002:148 ff.) calls
a “convention of truthfulness.” (ii) We use this definition to define what it
is to use a language.

If G = ⟨{S,R}, T,M,A,US , UR⟩ is a two-sided signaling problem with
a strategy profile ⟨σ, ρ⟩ of G and P is a population of agents, then we say
that “there is a convention of truthfulness in ⟨σ, ρ⟩ among members of P”
iff ⟨σ, ρ⟩ is a conventional signaling system among P with regard to G. This
amounts to saying that senders try to utter whichever verbal expression
is satisfied in that instance, and the receiver responds by doing whatever
seems best on the assumption that the sender has succeeded in uttering a
verbal expression which is satisfied.15

Then, we can say that “a population P uses a signaling language L” iff

1. there is a two-sided signaling problem G = ⟨{S,R}, T,M,A,US , UR⟩ with a
strategy profile ⟨σ, ρ⟩ of G, and

2. there is a convention C of truthfulness in ⟨σ, ρ⟩ among members of P , and
3. L is the signaling language determined by C.

Let us quickly look back before we move on. The generalized theory
could make up for several of the linguistic core notions we missed. One

14I deviate here in style but not in substance from Lewis since I want to prepare a general-
ization to add more moods. See §5.3.2.

15That is, receivers could be called “trusting” since it is assumed that they believe that
senders are truthful and act accordingly. Their assumption is generally justified since the
existence of a convention entails that the defining clauses of the conventions are satisfied,
in particular, the common knowledge condition.
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of the remaining limitations are the missing moods. For questions, Lewis
proposed that we should treat them as special imperatives of the kind: “I
want you to tell me . . .,” cf. (Lewis 1970). But can we add more moods for
other illocutionary forces? I think we can, see below. Another limitation is
that only sentences are represented in verbal two-sided signaling problems.
The reason is that messages are unstructured. So, we also lack a grammar
and something which assigns a meaning to words and other kinds of sub-
sentential expressions.

Additionally, it seems implausible that his theory can explain the sig-
naling behavior of vervet monkeys. The reason is that it is implausible that
there can be a Lewis convention among vervet monkeys because (very likely)
these animals couldn’t rationally deliberate as Lewis requires.16 (The other
two cases – Newman/Revere and Suske/Wiske – can readily be explained.)

5.3 Discussion

We can now explicate the “use determines meaning” slogan for Lewis’ Sig-
naling Games theory. To do so, we have to answer three questions which
relate to the form of the slogan. To make a determination claim, one has
to elaborate on the kind of determination relation and on the relata of the
relation. The determination relation in Lewis’ theory can be understood
in terms of conceptual entailment (§1.1.2): Propositions that there are sig-
naling conventions in a population conceptually entail propositions that
certain verbal expressions have certain meanings among the members of
the population.

The “meanings” which are assigned to signals, and in particular verbal
expressions, are complex. They are tuples of the form ⟨µ, τ⟩ consisting of a
mood µ and a satisfaction condition τ . So, we could say that the meanings
are speech act types with content. We learn little about the communicative
role of these meanings since Lewis does not relate them to notions such as
what-is-said or implicatures in his works on conventionalist use theories of
meaning (Lewis 2002, 1975, 1976, 1992). But there is a connection between
signaling in a signaling system and the sender speaker-meaning something
(in a Gricean sense of “speaker-meaning”) to which I turn below in §5.3.4.

16Millikan’s theory can explain such cases since she has an account of dispositional conven-
tions; see chapter 7.
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Let us turn now to some interesting questions which are worth dis-
cussing: (i) What are the consequences of Lewis’ two definitions of a con-
vention? (ii) Can Lewis’ theory be extended to other moods? (iii) How can
the regress argument be escaped? (iv) Is Lewis’ theory Gricean? I’ll turn
to these questions in this order.

5.3.1 Reconsidering Lewis’ two definitions of a convention

Lewis used for his Signaling Games theory his first definition of a convention
(see §4.1). This is the one whose regularities are only in action and not
also in action and attitude. It’s also the one which requires that almost
all members of the population have almost coinciding preferences. The
two limitations of the first definition of a convention effect corresponding
limitations in the Signaling Games theory. I’ll first state the problems for
each of them and then consider a solution to it. It is based on Lewis’
“official” definition of a convention from Languages and language (Lewis
1975), a new description of the communicative patterns in terms of speaker-
meaning and understanding, and a distinction between what I call “near”
and “far” preferences.

The first limitation requires that the communicative patterns must be
regularities in action. Lewis chose a regularity in which senders signal a
message upon observing a state and in which receivers react to the signal
by performing some action. But defining the regularities in this way is
implausible. For then there must be for each signal exactly one typical
receiver reaction. But consider the following example message:

(2) “It’s raining”
a. Reaction 1: I don’t leave the house.
b. Reaction 2: I take a raincoat with me.
c. Reaction 3: I think about the last time when I got soaking wet.

None of these three reactions seem to be atypical and it seems artificial or
even outright wrong to choose one as the conventional reaction (moreover,
the third reaction is not possible – for thinking is not an action).17 But

17I use “thinking” here in the sense of entertaining a proposition. While entertaining a
proposition is something one might cause oneself to happen, it’s not an action since such
events do not have intentional explanations and cannot be evaluated as rational or not;
see Hunter (2003).
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according to Lewis’ proposal, we must commit ourselves to one reaction
only.

Likewise for senders, there must be for each state exactly one message
which the senders signal:

(3) The world is in the state that it’s raining
a. Signal 1: I utter: “It’s raining.”
b. Signal 2: I utter: “Damn it!”
c. Signal 3: I remain silent (the empty message) while thinking about the

sunny beaches of Valencia.

Arguably, it also seems wrong to claim that exactly one of the signals is
the conventional one for the given state. The moral seems to me that in
actions, we shouldn’t expect that there is such a conventional pattern. The
two examples are evidence for the claim that in general there are no one-
to-one relations from states to messages and from messages to reactions in
bigger populations with a moderately complex signaling behavior.

The second limitation is the requirement of coinciding preferences over
action combinations including receiver reactions. This is equally implausi-
ble. We humans don’t have coinciding preferences.18 We are different and
sometimes want to be different. Sometimes we want to manipulate others
while wanting or even counting on that they understand what we say. But
the possibility of conventional signaling with such manipulative desires is
ruled out if it amounts to anything more than the exceptional deviations
which are covered by the “almost” qualifications of Lewis’ definition of a
convention.19

Consequently, the explanatory power of Lewis’ Signaling Games theory
is restricted since it can only explain cases which accord with the limitations.

Both limitations point to an obvious argumentative move Lewis could
have taken: he could have defined the conventional pattern in a different
way using his “official” definition of a convention. According to my recon-
struction of it (§4.1) the regularities can be in action and attitude – i.e.,
involve any type of mental state for which one can have reasons, including
beliefs, desires, and intentions – and the preferences may be quite different
as long there are two strategy profiles which are such that there is a general

18For a recent empirical meta-study, see (Henrich et al. forthcoming).
19We could apply my expected-utility approach to allow for more deviations. But the real

issue seems to me to be the communicative pattern that is wrongly described.
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preference for general conformity to them.
Using the latter notion of a convention, the communicative pattern can

be described in Gricean terms of speaker-meaning and understanding. First
we interpret the states, the elements in the set T of a two-sided signaling
problem, as types of mental states of the sender. Second, we interpret the
receiver reactions, the elements in the set A, as types of mental states of
the receiver. On this basis, we can define the sender strategies as con-
tingency plans to send certain messages depending on her communicative
intentions, desires, and beliefs. Likewise, we can define the receiver strate-
gies as contingency plans to come to believe that the sender has a certain
communicative intention when she signals a certain message, also depending
on the receiver’s beliefs and desires.

On this proposal, receivers only need to exhibit a uniform reaction with
regard to linguistic understanding and not with regard to the “perlocution-
ary” effects. Hence, it’s more plausible that there is a one-to-one mapping
from states (to messages and from messages) to reactions. Moreover, by
describing the communicative patterns in terms of communicative inten-
tions and their recognition, the signal meanings that are determined by
such signaling conventions are now proper literal meanings.

There is a further advantage of the proposal: As long as the senders’
and receivers’ preferences coincide enough with respect to message signaling
and linguistic understanding, the ulterior goals the senders want to realize
by signaling can be ones the receivers don’t want to realize. Thereby the
agents’ preferences can be even more heterogeneous.

The last point can be clarified by distinguishing two kinds of preferences
over the dependencies between states and receiver reactions.20 Near prefer-
ences are preferences over the dependencies between states and a receiver’s
linguistic understanding of the respective message signaled by the sender.
That is, preferences over T ×A on the interpretation that the elements in T
are types of mental states of a sender (e.g. defined in terms of Gricean in-

20This approach is preferable to the one of so-called “imperfect signaling systems”. They are
typically interpreted as being about far preferences and allow for disaligned preferences.
According to them, the less aligned the preferences, the less information can be conveyed.
In other words, the signals’ meanings depend on how aligned the preferences are of the
involved parties. These intuitions were mathematically studied in (Crawford and Sobel
1982) and (Spence 1973); van Rooy (2003:§6) illustrates their results for a finite case. I
think this approach is more coherent for signaling systems with meaningful signals since
it’s best understood as a claim about how much information can be conveyed.
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tentions) and that the elements in A are types of mental states of a receiver
(e.g. defined in terms of beliefs of what the respective sender intended).21

Far preferences are preferences over the dependencies between states
and the behaviors that receivers exhibit depending on their linguistic un-
derstanding of the signal given in the state. That is, preferences over T ×A′

where T is interpreted as above but A′ is interpreted as Lewis originally pro-
posed, i.e., the elements in A′ are actions of a receiver whose performances
result from understanding the respective signal.

Using this distinction and Lewis’ latter definition of a convention, we can
assume that only the near preferences of the parties to a signaling convention
need to coincide and this only to a limited extent: there only need to be
two strategy profiles which are proper coordination equilibria. Importantly,
two aspects are irrelevant for this to hold. First, it’s irrelevant how the near
preferences are over the other strategy profiles. Second, it plays little role
how the far preferences are. But actually, this is not so clear since there
seems to be a connection between learnability and robustness of a signaling
pattern on the one hand and the relation between near and far preferences on
the other hand: On condition that the signaling pattern should be learnable
and be relatively robust, it seems that the far preferences constrain (but do
not determine) the near preferences in some non-trivial way.

This argumentative move requires no change in the formal definition of a
two-sided signaling problem but only a change in the interpretation of what
the states and the receiver reactions are. Some coordination between senders
and receivers is still required but only with regard to the near preferences.
And it seems that we may assume this to be the case even in conditions
of occasional conflicts of far interests. For it seems to be beneficial for a
manipulating sender to have a conventional signaling system.

21Sperber and Wilson (1995:§1.11–1.12) draw a similar distinction between communicative
and informative intentions. The latter are intentions of speakers to modify the cognitive
environment of hearers, e.g. their beliefs; the former intentions are intentions of speak-
ers that hearers recognize their informative intentions. In terms of this distinction, my
proposal comes close to saying that what I call “near preferences” are preferences over
sender states and the receivers’ fulfilling a certain communicative intention depending on
the signal sent.
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5.3.2 Extension to other moods

Lewis considered only two moods (or speech act types): imperatives and
indicatives. Can we generalize to other moods? There seems to be no
problem to do so. It’s made even easier on the basis of the proposal in
the last section. According to the popular proposal of Bach and Harnish
(1980), to perform a speech act of type µ is to express a (possibly complex)
propositional attitude that is characteristic for µ with the intention that
the receiver recognizes the attitude. A sincere, non-defective performance
results in the receiver’s recognizing the expressed attitude. On one under-
standing of “recognition,” this amounts to coming to believe that the sender
has the expressed attitude. I don’t want to evaluate whether Bach and Har-
nish’s proposal is convincing. But I want to show that their explications
can be integrated in Lewis’ theory. To illustrate the idea, I consider the
example of promises and show what has to be done:

First, we need to assume that it is for S and R in their common interest
to do their part in the respective two-sided signaling system.

Second, we have to assign a code number to the mood Promise. I use
number 2.

Third, the set T of states and the set A of receiver reactions have to
be defined suitably: T is defined as consisting of classes T2 of (possibly
complex) propositional attitudes (in particular: beliefs, desires, and inten-
tions) which are characteristic for 2. Likewise, A is defined as consisting of
classes A2 of beliefs of the kind that the sender has this-and-that attitude,
which are characteristic for mood 2. The sender and receiver strategies
are as above. But we still have to extend the satisfaction-relation for the
additional moods.

The characteristic attitude complex of promises to receiver R to do some
action b consists in (i) the belief that the sender’s (S) signal obligates her
to do b, (ii) the intention to do b, and (iii) the intention that R believes
that S’s signal obligates S to do B and that S intends to do b (Bach and
Harnish 1980:50). The receiver’s characteristic attitude complex consists in
the belief that S’s signal obligates S to do b and that S intends to do b.

For each action b of a set B of actions whose performance senders can
promise, T2 has a suitable state, and likewise for A2. Suitable states and
reactions are ones that consist in the respective characteristic attitude com-
plex from above.

Fourth, we need to single out suitable satisfaction conditions τ that can
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be attributed to promises. I suggest that the satisfaction condition τ of a
promise to do b is to do b (with b being an action S can promise).

Fifth, we need to extend a general clause for the satisfaction conditions
of promises:

(4) 2-satisfaction: If µ = 2 (promise), then τ is 2-satisfied in situation s iff what
almost every sender in s does (or not too much later) is τ .

5.3.3 Escaping the regress argument
In my short history about the conventionalist project in §1.1.4, I mentioned
a popular regress argument with the conclusion that in general, conventions
cannot determine the meaning of words (and other kinds of linguistic ex-
pressions) since this gets us in a regress: conventions already presuppose a
meaningful language. The argument is a non-starter but it’s instructive to
see why. One of the classic proponents of the argument is Bertrand Russell
who thinks that

[i]t is natural to think of the meaning of a word as something conven-
tional. This, however, is only true with great limitations. A new word
can be added to an existing language by a mere convention, as is done,
for instance, with new scientific terms. But the basis of a language is
not conventional [. . .]. (Russell 1921:189)

His argument for the conclusion is that if we trace all the human languages
back to its root language, then this language has meaningful words but it
cannot be the case that the words have meanings in virtue of conventions:

How these roots acquired their meanings is not known, but a con-
ventional origin is clearly just as mythical as the social contract by
which Hobbes and Rousseau supposed civil government to have been
established. We can hardly suppose a parliament of hitherto speech-
less elders meeting together and agreeing to call a cow a cow and a
wolf a wolf. (Russell 1921:190)

In the last sentence of the quote, Russell seems to justify his claim that ex-
pressions of the root language are not meaningful in virtue of conventions:
He points out that it’s implausible to assume that people convened to ver-
bally agree on the expressions’ meanings. We can state the justificatory
premise as follows:

VA. Conventions are verbally performed agreements.
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If Russell is right about this, then another language is required. But by
assumption, there is no other language since it’s already the root language.
This rules out that the meanings of the words of this language are con-
ventional. So, we have to assume that the root language consists of words
that have meanings but not in virtue of conventions. So ultimately, the
explanation why words are meaningful is not in terms of conventions. This
interpretation is in line with how the passage ends:

The association of words with their meanings must have grown up by
some natural process, though at present the nature of the process is
unknown. (Russell 1921:190)

In a different context, Quine (1976b) advanced a related argument: Mathe-
matical sentences cannot be true in virtue of being derived from notational
conventions since these conventions are again sentences. But these sentences
are either themselves true in virtue of conventions or absolute truths. In the
first case, we enter a regress which leads to the second case. In the second
case, we do not analyze the truth of mathematical sentences in terms of
conventions anymore.

However, having gone through Lewis’ analysis of convention in the last
chapter, we know that premise VA is wrong. For Lewis conventions can come
into existence without requiring linguistic mediation. But if VA is false, the
regress arguments don’t get off the ground. Moreover, Lewis’ Signaling
Games theory explains in detail how signaling conventions determine signal
meanings. Admittedly, this is not enough for linguistic meanings but I think
it’s more than enough to rebut the regress argument. Finally, the answer to
the regress arguments makes it clear why a successful analysis of conventions
as non-verbal agreements is so important for conventionalist use theories of
meaning.

5.3.4 Is Lewis’ Signaling Games account Gricean?
In his article Meaning (Grice 1957), Grice made an important distinction
between two notions of meaning, of which he deemed only one to be relevant
for the analysis of literal meaning. Is the notion of meaning Lewis uses in
his theory faithful to Grice’s proposal?

Grice called the irrelevant notion “natural meaning” and the relevant
notion “non-natural meaning.” Among the examples he gave, (5) is an
example for natural meaning and (6) for non-natural meaning:

(5) Those spots mean (meant) measles.
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(6) Those three rings on the bell (of the bus) mean that the “bus is full.”

This kind of “non-natural meaning” is called “speaker-meaning.” On the
basis of the statement of Lewis’ theory, it seems that it is unrelated to
speaker-meaning.22 For Lewis nowhere uses speaker-meaning or a cognate
in the statement of his theory. But he claims that speaker-meaning “is
a consequence of conventional signaling” (Lewis 2002:154). So, it seems
that Lewis wanted there to be a connection between speaker-meaning and
conventional signaling. More precisely, it seems that he wanted his account
to be Gricean in the following sense:

SG-G. Normally, senders speaker-mean something (in Grice’s sense) when they
utter a verbal expression conforming to a signaling convention they are
party to.

On pp. 152–159 in Convention (Lewis 2002), Lewis provides a “proof” for
this statement. However, contra Lewis, we need to make additional assump-
tions to derive the desired conclusion.23

Before I get into the details, I’d like to reflect on why Lewis wanted his
account to be Gricean. Lewis does not tell us this. But we don’t have to
speculate a lot. For the truth of SG-G secures that in paradigmatic cases
of signaling, the conditions of speaker-meaning are satisfied. So, these cases
are about non-natural meaning and hence about the “right” kind of meaning
for the analysis of literal meaning. (I’m not convinced by this. In the next
chapter, I’ll argue that a conventionalist account should not be Gricean in
this sense.)

Now let us turn to the details of Lewis’ proof. Lewis’ strategy to establish
SG-G consists of two steps. First, he assumes that CS is the case:

CS. There is a normal situation in which a sender of a conventional signaling
system produces (“utters”) a signal in a way conforming to the signaling
convention.

Then, Lewis shows that in a conventional signaling situation CS what the
sender did satisfies the analysis of speaker-meaning. Recall that Grice’s
analysis of speaker-meaning (in a canonical version offered in Grice 1969) is

22On the proposal I offer in §5.3.1, the theory is Gricean for I restate the conventional
patterns in terms of speaker-meaning and understanding.

23While I do not argue for it here, this objection is mutatis mutandis also valid for Bennett
(1976:179–181) whose allegedly simpler “proof” has more problems.
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as follows:24

“U meant something by uttering x” is true iff, for some audience A,
U uttered x intending

1. A to produce a particular response r
2. A to think (recognize) that U intends 1.
3. A to fulfill 1. on the basis of his fulfillment of 2. (Grice 1969:151)

Lewis thought that he could establish clauses 1, 2, and 3 by examining
the practical reasoning that justifies the sender to produce a certain signal
(Lewis 2002:155). I object that plausibly, not all of the clauses are satisfied
if CS is assumed to be true.

First, Lewis does not use Grice’s analysis but his personal restatement
in which the clauses above are replaced by the following ones (where U =
I, the sender; A = you, the receiver; and utter x = signal m):25

LSM1. I signal m with the intention that you do a.

LSM2. I expect you to recognize my intention that you do a, when you observe
that I signal m.

LSM3. I expect your recognition of my intention to be effective in bringing it
about that you do a. I do not regard it as a foregone conclusion that my
action will bring it about that you do a, whether or not you recognize my
intention that you do a.

It is unfortunate that Lewis used his personal restatement. For a clause-by-
clause comparison of the two analyses reveals some non-trivial differences.
This leads to the worry that even if LSM1–3 are satisfied, Grice’s clauses
aren’t. To establish this claim, we would need to find out whether the
corresponding clauses are equivalent or if not, which semantic relations hold
between them. Since there is other criticism, I spare me this job.

Second, Lewis understands “(to) intend” as “(to) expect and want”
(p. 153) and it is clear from his proof on p. 155 that he uses “(to) want”

24This is more or less Grice’s original analysis as of (Grice 1957) which is known to have
defects. I discuss a later analysis in §6.2.4.

25This is a reformulation of (Lewis 2002:154 ff.) to harmonize it with the way I presented
Lewis’ theory. I changed “intention to produce r” to “intention that you do a”, “I do
[signal] σ” to “I signal m”, “my action will produce r” to “my action will bring it about
that you do a”, and “producing your response” to “bringing it about that you do a.”
Nothing hinges on the changes.
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synonymously with “(to) desire.” So, on Lewis’ proposal, intentions are not
attitudes sui generis but reduced to beliefs (or expectations) and desires.
But this explication of an intention is quite peculiar. For it seems possible
that someone can expect and desire something without intending it. Also,
it’s not obvious that it is the same notion as the one Grice uses which has
its roots in folk-psychology which assumes at least three different central
attitudes, namely beliefs, desires, and intentions. It’s also not the standard
notion in the BDI-literature; in particular, it’s not the same as the popular
definition of “intention” along the lines of “choice with commitment” which
has been proposed by Cohen and Levesque (1990). Thus, Lewis’ explication
goes against our pre-theoretic understanding, against folk-psychology, and
against the established understanding in the BDI-literature. So, at the very
least, Lewis’ explication of intention requires a justification but he didn’t
offer any.26

Third, it seems that LSM2 can only be established if we make substantial
additional assumptions. Lewis reasons on p. 155 as follows:27

I expect you to infer [t] upon observing that I [signal m]. I expect you
to recognize my desire that you do a, conditionally upon [t]. I expect
you to recognize my expectation that I can [bring it about that you
do a by signaling m]. So, I expect you to recognize my intention [that
you do a], when you observe that I [signal m]. (Lewis 2002:155)

While I see that the sentences before the conclusion “So, . . .” follow from
CS, I don’t see how the conclusion follows from the premises he uses (i.e. the
sentences before the “So, . . .”). So, I provide my own reconstruction. To
establish LSM2, let me first state CS more precisely as CS′:

CS′. There is a normal situation in which a sender of a conventional signaling
system produces (“utters”) a signal in a way conforming to the signaling
convention iff
a. There is a regularity R in situations which are two-sided signaling

problems G among you and me, and R is a conventional signaling
system ⟨σ, ρ⟩ among us.

b. Let m be a message, t a state the world can be in, and a a response
such that m = σ(t) and a = ρ(m).

26But see (Kemmerling 1979) who suggests a reconstruction of speaker-meaning in terms
of beliefs and desires (without intentions).

27The brackets indicate some changes I made to harmonize the quote with my presentation.
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c. There is a situation t which is a two-sided signaling problem of type
G where I am the sender and you are the receiver.

d. I have observed that t holds.
e. I signal m in conformity to our convention.
f. The convention is “perfect,” that is, there are no exceptions to it.

We also need to agree on what “to recognize (an intention)” means since
Lewis is silent about it. We can build on two observations. First, Grice used
“to think” (to believe) and “to recognize” synonymously in (Grice 1969:151).
This justifies the following conditional for the purposes at hand:28

A1. If x believes y, then x recognizes y.

The second observation is that Lewis generates the hierarchy of mutual
expectations that the parties to a convention conform to it from common
knowledge and expectations seem here to be the same as beliefs.29 This
justifies us to assume:

A1′. If x expects y, then x recognizes y.

Lewis defines “expect” along the following lines:30

A2. x expects y iff x has reason to believe y and x is rational to the (high
enough) degree n.

So, to expect something is to have an actual belief, acquired by having a
reason to believe and thinking about it for long enough. Note that on the
basis of A2, it follows from the meaning of “x expects y” that “x believes
y.” So A1′ entails A1 (and vice versa; here the first direction is relevant).

Now, assuming A1′, we can establish LSM2 by establishing LSM2′:

LSM2′. I expect that (you expect that (I intend that you do a), when you observe
that I signal m).

To establish LSM2′, we need the following three rationality assumptions:

A3. I reason rationally to a high enough degree.
28In the context of Grice’s recognition of intentions, I think understanding recognition as

believing or coming to believe is tenable; in other contexts, I think the claim is questionable.
29See p. 52 in (Lewis 2002).
30This interpretation is supported by Lewis’ use of common knowledge in his definition of

conventions and his definition of common knowledge on pp. 52–60 in (Lewis 2002).
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A4. I expect that you expect that I am rational.

A5. I expect that you are rational.

Remember that Lewis’ definition of a convention does not require the agents
to be rational or say anything about their mutual rationality assumptions.
Though it seems that in the present context, he takes A3, A4, and A5 for
granted.31

From assumption CS′, A3–A5 it follows that:

(7) You observe that I signal m, and that

(8) I expect that you expect that I will signal m if and only if t holds.

From (7), (8), and A4 it follows that:

LSM2′a. I expect that (you expect that t holds, when you observe that I signal
m).

From assumption CS′ and the definition of a two-sided signaling problem it
follows that I desire that you do a, conditionally upon t. From this and the
common knowledge assumption of the definition of a convention it follows
that

LSM2′b. I expect that you expect that I desire that you do a, conditionally upon
t.

From LSM2′a and LSM2′b, and the rationality premises A3 and A4 it follows
together that

LSM2′c. I expect that you expect that (I desire that you do a, when you observe
that I signal m).

From CS′ it follows that I expect you to conform to R. When you observe
m, you conform to R by doing a. So, I expect that you do a when you
observe that I signal m. From this and the common knowledge assumption
of the definition of a convention it follows that

LSM2′d. I expect that you expect that I expect that (you do a, when you observe
that I signal m).

31This also seems to be the received view. For example, Savigny (1985:87) is convinced
that Lewis’ presentation leaves “no room for doubt that [. . .] all but ‘children and the
feeble-minded’ are sufficiently rational.”
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Having established LSM2′c, and LSM2′d we can now establish LSM2′. Re-
call that to intend something is to expect and desire it. Thereby, LSM2′d en-
tails the “expect”-part of LSM2′. LSM2′c entails the “desire”-part. Thereby
LSM2′ has been established.

Reflecting on these tricky steps, there are three important points. (i)
To establish LSM2, we had to assume A1–5. In particular, we had to
assume that the sender is to some degree reasoning rationally (A3), that the
sender believes that the receiver believes that she reasons to some degree
rationally (A4), that the sender believes that the receiver reasons to some
degree rationally (A5). (ii) These “rationality”-assumptions are by no means
trivial. But if Lewis’ theory should be Gricean as he presumably wanted, we
can make it so by imposing assumptions A1–5. (iii) Since the reasoning is
quite unprincipled and needed substantial additional assumptions, I think
Lewis was too quick in calling it a “proof.”

5.4 Evaluation
Lewis’ theory is simple, conceptually clear, highly informative, and modular.
But his account fails to meet the bar of an adequate account. I consider
first some criticism and then turn to the adequacy of the theory.

5.4.1 Criticism

Lewis (2002:160 ff.) himself was probably the fiercest critic of his theory. On
the basis of the changes I’ve suggested in §5.3, his verdict could have been
milder. Yet, some of his points remain, among them being: (i) Signaling
languages consist of a closed and finite set of sentences. There is no room for
creative language use, i.e. the use of new sentences built up from parts of old
sentences. (ii) The receiver is in a position to and has an interest in making
true any imperative sentence. This is a rather limited understanding of the
role of the audience.

To Lewis’ criticism, I add the following further limitations:
First, signals in a signaling language have no structure. But linguistic

signals are structured, composed of mood indicators and words in specific
syntactic arrangements. If signals are unstructured, one cannot explain on
the basis of the theory how moods are indicated, and how syntactic and
semantic relations between expressions are constituted. For example there
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is nothing in Lewis’ Signaling Games theory which allows to explain how
the truth conditions of an indicative of the form “A and B” depends on
its parts. I think, however, that there is a rejoinder to this objection. I’ll
return to it in §7.2.3 in the context of Evolutionary Signaling Games.

Second, since Lewis’ Signaling Games theory is not stated in terms of
normative notions with a demanding character, semantic normativity can-
not be explained. In particular, his notion of a convention does not have a
demanding character. Hence, meaning is not normative in the required sense
(see chapter 2). But an explanation of semantic normativity is required for
an adequate conventionalist account (§1.4).

Third, Lewis’ theory in its original statement is in fact not Gricean (on
my proposal in §5.3.1 it is). This is undesirable, if Grice is right. For
it is then an open question whether we are justified to say that signals
of a signaling convention have a literal meaning. And Lewis presumably
wanted to make his theory Gricean. By making the rationality-assumptions
stated in §5.3.4, we can make it Gricean. But thereby, the account has two
problematic consequences.

On the one hand, the account then entails a rationalistic agent concep-
tion. According to it, agents must be Intellectual (in the sense of being
Bayesians who consciously deliberate). Or they must be habitually acting
rational agents whose actions are in fact rational while they often don’t
deliberate consciously but behave habitually.

To me it seems that such a rationalistic commitment is not desirable.
Humans act sometimes irrationally. They make mistakes and their habits
are often not corrected even if they learn that the actions they perform
are irrational. So, it’s not plausible to assume that agents act always or
almost always rational. It is much more plausible to assume that the agents’
underlying cognitive processes tend to bring about reasoning and acting
that has adapted from the historical environment of their predecessors. In
certain circumstances this leads to agents reasoning and acting rationally.
If so, this shifts the study to the cognitive processes and the circumstances.

On the other hand, by being Gricean, Lewis’ account has to cope with
the problems related to the use of Gricean speaker-meaning. I won’t go into
this debate here, but will discuss it in the next chapter. But I think that
it is fair to say that there is no convincing band aid for Grice’s analysis of
speaker-meaning after 50 years of counterexamples and remedies. So, being
Gricean is undesirable.



154 Chapter 5. Signaling Games

So, a conventionalist account which can do without rationality assump-
tions is preferable to one which has to make such assumptions, e.g. Lewis’
Signaling Games theory (and also his Actual Language Relation theory, for
that matter). Doing without rationality assumptions should, of course, not
be understood in a way that rules out that agents often act and reason ra-
tionally. But it should be explained how it comes that they act and reason
rationally.

Moreover, a better conventionalist account should not be Gricean. This
is also not meant to rule out that sometimes, senders satisfy the conditions
of Gricean speaker-meaning when they use language. But it should not be
the case that it is almost always the case.

5.4.2 Adequacy of Lewis’ Signaling Games theory
To complete the evaluation, let us consider the adequacy of Lewis’ theory
according to the adequacy condition I proposed in §1.4. The condition
consists of three sets of desiderata: A first relating to an account of conven-
tions, a second to an account of social norms, and a third to an account of
meaning.

Conventions We know the result with regard to the account of conven-
tions. By the way Lewis’ theory is designed, it depends on an independent
account of conventions. Lewis’ used his account as developed in Convention.
Thereby, his Signaling Games theory inherits the strengths and weaknesses
of his account of conventions. For example, (i) dispositional conventions
cannot be explained by it (DesC1) and (ii) the account tends wrongly to-
wards a rationalistic interpretation according to which agents act the way
they act because they deliberate (DesC5). The last problem is more press-
ing for signaling conventions. Here, the rationalistic interpretation seems
unavoidable if Lewis insists that his theory should be Gricean.

Social norms With regard to the account of norms, there is not much to
say. Since his notion of a convention is not demandingly normative and the
rest of his Signaling Games theory does not contain demandingly normative
statements, there is nothing to explain semantic normativity.

Meaning Lewis’ theory of meaning is not adequate, partly because of the
lack of an account of social norms. For this reason, Lewis’ account does
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not satisfy the requirements related to the normative features of meaning
(DesM1). Relatedly, there is no meaning in virtue of social norms (DesM2).
Lewis’ theory also does not seem to allow for a plausible conception of a
linguistic mistake (DesM3) or a plausible conception of a public language
(DesM4).

The issue with linguistic mistakes is the following. If we only use the
vocabulary of Lewis’ theory, then to make a linguistic mistake amounts to
deviate from a signaling convention. Since signaling conventions have a
recommending but not a demanding character, mistakes in this sense are
violations of instrumental rationality. Someone making such a mistake vio-
lates a prudential ought. But I’ve argued in §2.2.3 that to make a semantic
mistake (which is the relevant kind of linguistic mistakes for our purposes
here) is not to violate a prudential ought but to violate an ought with a
demanding character. Lewis’ theory does not allow us to explain semantic
mistakes in this sense since there is no normative notion in his theory that
has the required demanding character.

Another inadequacy of Lewis’ theory is that it does not provide a plau-
sible solution to Humpty Dumpty’s problem. For almost all members of
a population are needed to determine a signal’s meaning. However, this
seems to be wrong (DesM5). Lewis’ theory can explain some central mean-
ing facts (e.g. how physical items can have a meaning). But the theory fails
to explain linguistic structure and thereby linguistic meaning (DesM6).

5.5 Summary

As Lewis observed, his theory in Convention was that it is just a theory of
a fragment of actual language use (see e.g. Lewis 2002:143, 161). But while
Lewis’ theory as it stands is not adequate, we should not give up what’s ap-
pealing about it: Central about language use are the particular interactions
which require coordination. Conventions relate a sender’s behavior to a re-
ceiver’s reaction. And conventions are what make coordinations successful
and lead to stable use patterns which seem to have all the features required
to say that the expressions used have a meaning.

Looking back, I’d like to highlight the following points. First, Lewis’
two definitions actually have an effect on Lewis’ Signaling Games theory. If
he had used his later “official” definition, he could have avoided the implau-
sible assumption that receiver reactions consist in actions. This led us to



156 Chapter 5. Signaling Games

introduce the notion of a near preference which does not relate states and
receiver reactions but states and receiver understandings. By restating the
communicative patterns in terms of speaker-meaning and understanding,
the meanings Lewis’ theory determines became literal meanings. Second,
Lewis’ theory can be generalized to cover further moods. Third, Lewis’ the-
ory is either not Gricean or Gricean and rationalistic. Fourth, the regress
arguments of Russell and Quine can be escaped by using Lewis’ theory.


