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Natural Communication
Male Túngara Frog Calls

• Call: whine and
low-pitched ‘chucks’

• Females: prefer
more, lower chucks

• Females use general
echo-location
abilities to find male

(Gillam 2011; Maynard Smith & Harper 2003; Ryan 1985)
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Natural Communication
Vervet Alarms (Cheney & Seyfarth 1990)
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Natural Communication
Human Media: speech, text, images, gesture
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Communication is Risky Business
Or: How Bats Ruin Frog Dates
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Communication is Risky Business
Or: Photuris versicolor femme fatale

(Lloyd 1975; Stegmann 2009)

• Females prey on males of multiple Photuris species

• Mimic mating flash of that species, then eat male

• Produce a special flash for conspecifics, don’t eat them
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Communication is Risky Business
Vervets Lie (Cheney & Seyfarth 1990)
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Communication is Risky Business
Humans Lie a Lot! (Feldman et al. 2002)

• 60% of humans lie every 10 mins (Feldman et al. 2002)
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Human Communication is Risky Business
Beyond Lying

For Hearers

• Psychological harm (e.g. hate speech, gaslighting)

• Misleading/Manipulation

• Social risks (e.g. guilt by association)

For Speakers

• ‘Punishing messenger’

• Social risks (e.g. shaming, no uptake, misconstrual)
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Natural Communication
The Central Problem (Maynard Smith & Harper 2003: Ch.1)

The Basic Question

How can communication persist in a hostile environment?

• How can signals provide reliable information at all?

Some Answers (Maynard Smith & Harper 2003)

1 Indices and handicaps (costly signals, natural meaning)
• Handicap: cost of production is lower when accurate
• Index: cannot be inaccurate

2 Common interest (e.g. toxic insect coloring)

3 Reputation/social memory (vervet liars are ignored)

4 Punishment...
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Why Reputation Alone
Doesn’t Work for Humans

The Basic Question

How can communication persist in a hostile environment?

• How can signals be reliable when interests conflict?

• Reputation can explain this when:
1 Deception not widespread

• Can only ignore so many individuals before a
communication system will break down

2 All members of the population interact repeatedly
• Or are linked through trusted proxies

• Great for vervets, not so great for humans
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The Basic Question
And Orthodox Tools in Philosophy of Language

The Basic Question

How can communication persist in a hostile environment?

• How can signals be reliable when interests conflict?

Tools from Philosophy of Language

1 Signaling Games/Conventions (Lewis 1969)

2 Communicative Intentions (Grice 1957)

3 Conversational Scorekeeping (Stalnaker 1978; Lewis 1979)

Claim

None of these three tools help answer the Basic Question
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Communication as a Coordination Problem
Lewis (1969) on Convention and Signaling Games

Example Coordination Problems

1 We want to meet, but we don’t care where.

2 Several of us are driving on a road.

3 Hunt rabbits separately and eat poorly; hunt stags
together and eat well, but one deserter will ruin it.

Communication as a Coordination Problem

• One of several alternative states s1, . . . , sm holds. I’m in a
good position to tell which; you’re not.

• I want to use a signal to relay this information.

• My choice of signal depends on how you construe it.

• But how you construe it must depend on which signal I
choose to convey this information.
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Coordination Problems
What are They?

• Two or more agents must choose one of several actions

• Outcomes depend on actions chosen by other agents

• Pure coordination problem: each combination of actions
leads to outcome of equal value to agents

You go to Luigi’s You go to Fabio’s
I go to Luigi’s 1, 1 0, 0
I go to Fabio’s 0, 0 1, 1

Table: Payoff Matrix for Restaurant Rendezvous
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Coordination Problems
Why are Solutions Stable?

You go to Luigi’s You go to Fabio’s
I go to Luigi’s 1, 1 0, 0
I go to Fabio’s 0, 0 1, 1

Table: Payoff Matrix for Meeting Coordination Problem

• Important property: no agent can do better by
changing their action alone (each combination of
strategies is a Nash Equilibrium)

• Important property: no agent would have done better if
any agent had alone acted differently (each combination
of strategies is a Coordination Equilibrium)
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Communication as Coordination
An Example

Example (Sexton and Paul Revere)

• 0 lanterns for ‘go home’, 1 for ‘Red Coats are coming by
land’, 2 for ‘Red Coats are coming by sea’

• Receiver : Paul Revere; Sender : Sexton; Signals: 0, 1, 2

• States: no attack coming s0; by land s1; by sea s2

• Actions:
• Sexton: send 0, 1 or 2
• Revere: go home r0; defend road r1; defend port r2

• Possible Sender Strategies: each pairing of states w/a
unique signal; encoding strategy.

• Possible Receiver Strategies: each pairing of signals w/a
unique response; decoding strategy.
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Back to Basics
Human Communication as a Coordination Problem?

The Basic Question

How can communication persist in a hostile environment?

• How can signals be reliable when interests conflict?

Human Communication 6= Coordination

• Lewis’ (1969) model is appropriate to particular instances
of human communication

• E.g. Sexton and Revere

• But explains how that communication emerges in terms
of common interests

• Like poisonous frog coloring

• Provides no insight about how communication can
emerge when interests conflict
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cow cow

cow
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cow
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Communicative Intentions
More Precisely

Communicative Intention (Grice 1957)

Using a signal σ, X intends to bring about some particular
effect in Y ’s state of mind by means of Y recognizing X ’s
intention to do so.

• Communication happens via recognizing communicative
intentions

• Enforces some transparency between speaker and hearer

• But: how exactly do communicative intentions enable
communication?

• And when do they have this power?
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a b s t r a c t

A unique hallmark of human language is that it uses signals that are both learnt and sym-
bolic. The emergence of such signals was therefore a defining event in human cognitive
evolution, yet very little is known about how such a process occurs. Previous work provides
some insights on how meaning can become attached to form, but a more foundational
issue is presently unaddressed. How does a signal signal its own signalhood? That is,
how do humans even know that communicative behaviour is indeed communicative in
nature? We introduce an experimental game that has been designed to tackle this problem.
We find that it is commonly resolved with a bootstrapping process, and that this process
influences the final form of the communication system. Furthermore, sufficient common
ground is observed to be integral to the recognition of signalhood, and the emergence of
dialogue is observed to be the key step in the development of a system that can be
employed to achieve shared goals.

! 2009 Elsevier B.V. All rights reserved.

1. Introduction

Human language is the only communication system in
the natural world where the signals are both learnt and
symbolic (Deacon, 1997). These twin features give rise to
an emergence problem: if there is no relationship between
form and meaning, and if meanings are not innately spec-
ified, then how can individuals agree on what forms should
refer to what meanings in the first place (Oliphant, 2002)?
Almost nothing is known about the answer to this ques-
tion. Previous experimental (de Ruiter, Noordzij, New-
man-Norland, Hagoort, & Toni, 2007; Fay, Garrod,
MacLeod, Lee, & Oberlander, 2004; Galantucci, 2005; Hea-
ley, Swoboda, Umata, & King, 2007; Selten & Warglien,
2007), computational (e.g. Hurford, 1989; Noble, 2000;
Nowak & Krakauer, 1999; Smith, 2004) and theoretical
studies (e.g. Lewis, 1969) offer some insights; but all have,
with one exception (Quinn, 2001), assumed that at the

very earliest stages of a system’s development individuals
are able to detect that a given behaviour is intended to be
communicative. Yet this cannot be taken for granted: be-
fore potential receivers can access the problem of what a
communicative behaviour must mean, they must first rec-
ognise that the behaviour is indeed communicative.

The recognition of informative intent is a fundamental
component of (non-natural) meaning (Grice, 1971). Yet
previous work, whether it is concerned with learnt or in-
nate symbolism, has avoided the question of how this is
achieved. This has been done in (at least) one of three
ways. First, the communication channel may be pre-de-
fined (e.g. Fay et al., 2004; Galantucci, 2005; Healey
et al., 2007). This will evade the issue since participants
know that any inputs that come to them via the communi-
cation channel are (almost certainly) communicative in
nature. Second, the roles of signaller and receiver may be
pre-defined (e.g. de Ruiter et al., 2007; Garrod, Fay, Lee,
Oberlander, & MacLeod, 2007; Selten & Warglien, 2007).
Although this does not make communicative behaviour
quite so salient as a pre-defined communication channel,

0010-0277/$ - see front matter ! 2009 Elsevier B.V. All rights reserved.
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principle possible for the players to score a point. Conse-
quently the initial stages of the ECG, before any communi-
cation occurs, can be thought of as a type of Schelling
Game (Schelling, 1960). In such games players must con-
verge upon some shared solution (a Schelling Point) with
no pre-existing knowledge of each other’s intentions. For
example, two players are asked to pick one of three objects
– a basketball, a football, and a squash ball – and if they
pick the same object then they win a prize. In the case of
the ECG the choice is between the colours available, and
the prize one point in the game. The pair’s final score
was their highest number of points scored in succession.
This criterion means that the players cannot succeed
through the sheer quantity of games played; they must in-
stead find a way to communicate reliably and hence coor-
dinate their behaviour with each other.

The instructions were explicit that the colours would be
randomly distributed, since pilots suggested that other-
wise participants would look for patterns rather than at-
tempt to communicate. Following basic instructions,
which were given in writing, participants were given a
3-min familiarisation period in which to play the game.
Further, clarifying instructions, also given in writing, were
then given and any queries addressed. Participants then
played the game for 40 min uninterrupted. Over the two
conditions (described below), pairs played an average of
193.5 rounds of the ECG in the 43 min. At the end of each
game subjects were asked about the communication sys-
tems they developed or attempted to develop. These self-
reports were checked against the game logs. In addition
to a £6 payment for participation, a £20 prize was offered

for each member of the top-performing pair. Participants
were recruited from a student-employment website. They
were randomly assigned into pairs and at no point did they
meet their partner.

Unlike previous experimental studies, the set-up of the
ECG ensures that the problem of how to signal signalhood
must be solved by the participants themselves. The space
of possible signals is not defined; any combination of
moves could be used. Neither are the roles of signaller
and receiver. Finally, the communication channel is not
pre-defined either. It might be objected that there is only
one possible channel and thus that the channel is in some
sense pre-defined. However, this misses the point that the
communicative behaviours must be embodied and thus
that the communication channel(s) must be created rather
than found. If we define a number of possible candidate
channels then the task becomes one in which the partici-
pants have to agree on which channel to use; as such, they
need not signal signalhood but can instead simply observe
which channel is being used by their partner. The task
would then be little different to a number of previous stud-
ies (in particular Galantucci, 2005) but with additional
channels. To properly investigate whether participants
can signal signalhood, and if so what that might mean for
the emergence of communication, we must do no more
and no less than provide them with a world in which they
can interact with each other. They are then (implicitly)
charged with the creation of a viable channel. The fact that
many pairs failed to communicate with each other at all
(see below) shows that to co-opt one’s movement for the
purpose of communication is no trivial task.

Fig. 1. Screen-shots of the game. Participants play multiple rounds of the game on networked computers. These screen-shots show the view of both players,
one on each row, both before (left-hand side) and after (right-hand side) both participants have pressed space to finish their turn. Participants can see their
own colours but not the other participants’. Participants move around their boxes at will, and their movements are fully visible to the other participant. At
any time the participants may choose to press space to finish their turn, and when they do so all colours are revealed to both participants. Participants score
a point if they finish on the same colour. Here, the participants have failed to score a point because they have finished the round on different coloured
squares. After each round, the squares are reassigned colours randomly, although there will always be at least one shared colour (in this case, green).
Succeeding at the game requires finding some way to communicate the intended destination colour each round. (For interpretation of the references to
colour in this figure legend, the reader is referred to the web version of this article.)
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• Setup: player only knows colors of own squares, but sees

squares other player visits; played repeatedly, colors

distributed randomly; can move in each direction, finish.
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principle possible for the players to score a point. Conse-
quently the initial stages of the ECG, before any communi-
cation occurs, can be thought of as a type of Schelling
Game (Schelling, 1960). In such games players must con-
verge upon some shared solution (a Schelling Point) with
no pre-existing knowledge of each other’s intentions. For
example, two players are asked to pick one of three objects
– a basketball, a football, and a squash ball – and if they
pick the same object then they win a prize. In the case of
the ECG the choice is between the colours available, and
the prize one point in the game. The pair’s final score
was their highest number of points scored in succession.
This criterion means that the players cannot succeed
through the sheer quantity of games played; they must in-
stead find a way to communicate reliably and hence coor-
dinate their behaviour with each other.

The instructions were explicit that the colours would be
randomly distributed, since pilots suggested that other-
wise participants would look for patterns rather than at-
tempt to communicate. Following basic instructions,
which were given in writing, participants were given a
3-min familiarisation period in which to play the game.
Further, clarifying instructions, also given in writing, were
then given and any queries addressed. Participants then
played the game for 40 min uninterrupted. Over the two
conditions (described below), pairs played an average of
193.5 rounds of the ECG in the 43 min. At the end of each
game subjects were asked about the communication sys-
tems they developed or attempted to develop. These self-
reports were checked against the game logs. In addition
to a £6 payment for participation, a £20 prize was offered

for each member of the top-performing pair. Participants
were recruited from a student-employment website. They
were randomly assigned into pairs and at no point did they
meet their partner.

Unlike previous experimental studies, the set-up of the
ECG ensures that the problem of how to signal signalhood
must be solved by the participants themselves. The space
of possible signals is not defined; any combination of
moves could be used. Neither are the roles of signaller
and receiver. Finally, the communication channel is not
pre-defined either. It might be objected that there is only
one possible channel and thus that the channel is in some
sense pre-defined. However, this misses the point that the
communicative behaviours must be embodied and thus
that the communication channel(s) must be created rather
than found. If we define a number of possible candidate
channels then the task becomes one in which the partici-
pants have to agree on which channel to use; as such, they
need not signal signalhood but can instead simply observe
which channel is being used by their partner. The task
would then be little different to a number of previous stud-
ies (in particular Galantucci, 2005) but with additional
channels. To properly investigate whether participants
can signal signalhood, and if so what that might mean for
the emergence of communication, we must do no more
and no less than provide them with a world in which they
can interact with each other. They are then (implicitly)
charged with the creation of a viable channel. The fact that
many pairs failed to communicate with each other at all
(see below) shows that to co-opt one’s movement for the
purpose of communication is no trivial task.

Fig. 1. Screen-shots of the game. Participants play multiple rounds of the game on networked computers. These screen-shots show the view of both players,
one on each row, both before (left-hand side) and after (right-hand side) both participants have pressed space to finish their turn. Participants can see their
own colours but not the other participants’. Participants move around their boxes at will, and their movements are fully visible to the other participant. At
any time the participants may choose to press space to finish their turn, and when they do so all colours are revealed to both participants. Participants score
a point if they finish on the same colour. Here, the participants have failed to score a point because they have finished the round on different coloured
squares. After each round, the squares are reassigned colours randomly, although there will always be at least one shared colour (in this case, green).
Succeeding at the game requires finding some way to communicate the intended destination colour each round. (For interpretation of the references to
colour in this figure legend, the reader is referred to the web version of this article.)

228 T.C. Scott-Phillips et al. / Cognition 113 (2009) 226–233

• Setup cont’d : players receive equal cash prize if their avatars

are on the same square; else nothing.
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3. Results

3.1. Emergence

Successful pairs typically converged upon a system like
that described in Fig. 2, where there is one default colour
that is chosen whenever possible, and when necessary
(i.e. when the default colour is not available) particular
movements are negotiated to refer to the remaining col-
ours. This strategy is used in dialogue so that the players
are able to agree on a destination colour. If, for example,
player one has red and green quadrants only while player
two has blue and green, then player one would travel di-
rectly to a red quadrant and pause. This pause allows
player two to either also move to a red quadrant if they
have one or, alternatively, to signal one of the other col-
ours. Since player two does not have a red in this example
they would signal, say, green. Player one has a green quad-
rant, and so travels there and finishes their turn. Player two
then travels to the green square, finishes, and the players
score a point. Note that passing through all four colours
during dialogue in this way is rare, simply because it is
likely that one of the first three suggested colours will be
shared. A video of such dialogue using the system de-
scribed in Fig. 2 is supplied as supplementary information
at http://www.lel.ed.ac.uk/~simon/ecg/.

Of interest is the way in which such systems emerge. In
debrief interviews most pairs reported that such systems
are not created fully-formed by one or the other player. In-
stead they follow a more organic process, which typically
runs as follows. First, the participants choose a default col-
our to which they will always travel if it is available. This
strategy is not communicative, but it does allow pairs, once
they have converged on the same default colour, to score at

above chance levels. However, they are still very limited in
the success they can achieve in this way, because sooner or
later one or the other player will have a box with no red (or
whatever the default colour is) quadrants, at which point
the default colour strategy will fail to score. After this has
occurred a number of times one of the players will, when
faced with a box with no red quadrants, perform some
behaviour that is otherwise unexpected of them. This will
usually be oscillations along one side of the box3, or a loop
around the entire box; in short, it is something that differen-
tiates it from direct travel to a quadrant, which is what par-
ticipants do when they have a default colour to travel to (this
is discussed further in the section on signalling signalhood,
below). Signallers report that this behaviour is designed to
mean ‘‘No red!”, ‘‘Not plan A!” or something similar. This
behaviour must then be noticed by the other participant. This
stage is marked by the other player choosing a colour that is
not the default colour, even though the default colour is
available to them. The recipient of the signal does not know
which colour the signal refers to, but they do recognise that it
is a signal, and that all relevant meanings of that signal share
one thing in common, namely that the signaller does not
have the default colour. A signal has now been established,
but it does not yet have fixed meaning. At this point players
may choose different colours to each other, but once this sce-
nario has arisen sufficiently often the players converge on
some agreed colour to choose when the ‘‘No red!” signal is gi-
ven. Then, once ‘‘No red!” is consistently paired with this sec-
ond colour, its meaning changes to, simply, ‘‘Blue” (or
whatever the colour in question is). This entrenchment
means that there is now a default colour and a symbol for a
second colour in place, and participants consequently report
that it was easy to negotiate on symbols for the remaining
two colours. They are thus now able to score in every round
of the game using dialogue like that described above. Fig. 3
reports the entire process, none of which is a post-hoc anal-
ysis of ours; it is what the participants themselves describe in
debriefing interviews after the event.

In all cases participants reported the same story as their
partner in terms of (i) whether or not communication was
achieved; (ii) the communicative system employed, if any;
and (iii) the process by which such a system emerged. This
consistency allows us to take the self-reports as reliable,
and use them as a guide to breakdown each pair’s run
according to when they passed through each of the stages
described above. A specific sequence of events was defined
to be diagnostic of the onset of each stage (for example, the
criterion for the establishment of a default colour was that
both players choose the same colour for three successive
occasions on which it is available). The full details of the
number and proportion of rounds played until each stage
was reached, the final system employed and other addi-
tional details are listed as supplementary information at

Move & stop (default strategy)

or

or

Oscillations

Loop

C-shape

Fig. 2. A typical emergent system. In this communication system red is
the default colour. If participants have a red square, they move to it and
wait. If they do not have red they will signal one of the other colours by
using the movements indicated. If one participant signals a colour that
the other participant also has, that participant will move to the relevant
square and hit space to end their turn. Otherwise, the participants will
signal alternative colours until an agreement is reached. (For interpreta-
tion of the references to colour in this figure legend, the reader is referred
to the web version of this article.)

3 It might be suggested that such oscillations could be used as icons, for
example to mean ‘‘yes” (if they were up-down) or ‘‘no” (if they were left-
right), reflecting a convention of nodding or shaking one’s head accordingly.
No players reported this to us, and such behaviours are no more common as
signals than any other (see supplementary information at http://www.le-
l.ed.ac.uk/~simon/ecg/). We therefore think such a use of iconicity was
unlikely to have affected the systems in any significant way.
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http://www.lel.ed.ac.uk/~simon/ecg/. In addition, Fig. 4
gives a graphical representation of one pair’s entire run,
and marks the stages at which behaviours associated with
each of the colours were developed for that pair.

An important conclusion to take from this initial study
is that the final systems that are observed, of which
Fig. 2 is representative, are fundamentally affected by the
process by which they emerge. They do not, in general,
resemble any system that one might invent on one’s own
(as reported below, systems that are invented by one
player on their own take a quite different form, typically
associating a number of movements with each colour).
On the contrary, they exhibit clear vestiges of the process
of emergence, in the form of the default colour. This dem-
onstrates that the problem of how to signal signalhood is
not orthogonal to questions of signal form; answers to
the former will directly influence answers to the latter.

Initially, 24 participants were assigned into 12 pairs.
Despite the fact that all participants were fluent users of
a learnt, symbolic communication system, namely natural
language, 5 of the 12 pairs reported that they had failed to
achieve any communication at all, while 7 did report some
success. The accuracy of these self-reports in reflected in
the final scores: those that reported success scored 83,

66, 54, 49, 39, 17, and 14 while those that reported failure
scored 7, 5, 4, 3, and 3. Pairs played an average of 206.92
rounds with a standard deviation of 108.82, and the pairs
that reported success all scored significantly above chance
(in all cases p < 0.00001 in a Monte Carlo simulation with
10,000 runs).

Of the seven pairs that succeeded, five (final scores 83,
66, 49, 17, and 14) built their system in the way described
above, or some close variant of it, although not all pairs
actually reached the end of this process. The two other suc-
cessful pairs (final scores 54 and 39) tied the target colour
either to a number of movements made from the starting
position or to a number of oscillations. In both these cases
the system was created in its entirety by one of the partic-
ipants who then used it until the other player detected it.

3.2. The importance of initial conventions

It seems, then, that the possibility of creating some initial
convention (the default colour) is an aid to the emergence of
communication. We tested this hypothesis with a second
run of the experiment with one single change: whenever a
point was scored then the colour on which it was scored
would not be available to both players in the following
round. This ensured that the default colour strategy would
not achieve success even at chance levels, unless combined
with a signalling strategy: any attempt to score on the same
colour in two successive rounds was guaranteed to fail. The
players were not made aware of this restriction. We pre-
dicted that fewer pairs would be able to construct commu-
nication systems than did so under the original set-up. This
is despite the fact that any of the communication systems
observed in the previous condition would be perfectly ade-
quate for this one as well; the change to the game’s struc-
ture only affects the process of emergence, and not the
use of any particular system once established.

The players in this condition played an average of 180.08
rounds, with standard deviation 111.02; this is not signifi-
cantly different from the previous condition (t22 = 0.598,
p = .556). Two of the twelve pairs reported success. In one
of these (score: 38) the system was fully created by one
player and detected by the other. In the other case (score:
14) the process described in Fig. 3 was used: even though
the default colour strategy could never score more than
one point in succession, that does not mean that it cannot
be established, only that it will be unsuccessful in its own
right, and thus less likely to emerge. As before, the full

Fig. 3. Stages in the development of successful communication systems. First, in (i), the participants converge upon some shared default colour, usually (in
4 of 5 cases) red. In (ii) one participant performs some movement that would be otherwise unexpected – typically oscillations or circles around the box. This
is designed to tell the other participant that this participant does not have the default colour available. This movement must then (iii) be recognised as a
signal by the other player. As a result different colours to the default are chosen, and soon (iv) the two participants agree on a second-choice colour that they
use when one or the other of them does not have the default colour. Then, in (v), the movement used in (ii) comes to mean, through repeated use, the colour
chosen in (iv). Finally, (vi) now that such a symbol has been established the participants find it straightforward to agree on symbols for the remaining two
colours. They consequently develop a system like that in Fig. 2. This enables them to score in every round and hence build a very high points-in-succession
score.

0 50 100 150

0
10

20
30

40
50

60

Rounds

Sc
or

e

D
efault colour

2nd colour

3rd colour

D
ialogue

4th colour

Fig. 4. An example of one pair’s progress. Along the x-axis is the total
number of rounds played and along the y-axis the points-in-succession
score. As can be seen, initially the pair does not score significantly above
chance, but as they establish behaviours for each colour they achieve
better points-in-succession scores, eventually hitting upon a full-proof
system that is able to score a point in every round.

230 T.C. Scott-Phillips et al. / Cognition 113 (2009) 226–233

• 12 pairs, played an average of 207 rounds
• 7 reported some communicative success

• Scores: 83, 66, 54, 49, 39, 17, 14

• 5 reported none
• Scores: 7, 5, 4, 3, 3

• 5 of 7 successful cases evolved as above
• 2 others were unilaterally imposed by one player, until

the other recognized it (54, 39)
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Communicative Intentions
Enable Communication (Scott-Phillips et al. 2009)

Role of Communicative Intentions (Scott-Phillips et al. 2009)

• How is a pattern of movement recognized as a signal?

• By recognizing that it is accompanied by a
communicative intention!

• Recognizing communicative intentions allows
communication to emerge

The Basic Question Again

• Scott-Phillips et al.’s (2009) task is a coordination game

• A game with conflicting interests would stifle
communication, communicative intentions or no

• Communicative intentions no help when interests conflict
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SCOREKEEP ING  

W I T H  A N Y  S TA G E  I N  A  W E L L - R U N  
C O N V E R S AT I O N ,  O R  O T H E R  P R O C E S S  O F  
L I N G U I S T I C  I N T E R A C T I O N ,  T H E R E  A R E  
A S S O C I AT E D  M A N Y  T H I N G S  A N A L O G O U S  T O  
T H E  C O M P O N E N T S  O F  A  B A S E B A L L  S C O R E .  
( L E W I S  1 9 7 9 ,  “ S C O R E K E E P I N G  I N  A  L A N G U A G E G A M E ” )
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Common Ground
One Aspect of Scorekeeping

...

http://www.stefanomastrogiacomo.info/common-ground/
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Common Ground
One Aspect of Scorekeeping

http://www.stefanomastrogiacomo.info/personal-common-ground-2/
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SCOREKEEP ING

X
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.

p = [[Cows are cute]]
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Common Ground in More Detail
Fagin et al. (1995: §6.1), Clark (1996: Ch.4), Stalnaker (2002)

Common Ground (CG)

For any proposition p, if (a) holds, then p is common ground
between X and Y .

(a) Both X and Y are assuming that p, both X and Y are
assuming that both X and Y are assuming that p, both
X and Y are assuming that both X and Y are assuming
that both X and Y are assuming that p . . .

Crucial Point

Common ground is defined in terms of what agents are
assuming for the purposes of their exchange.

• Necessary if agents don’t already have all the same beliefs

• Necessary if agents want to ‘set aside differences’
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The Basic Question
And Scorekeeping

Scorekeeping vs. Communicating

• p being CG for X and Y doesn’t entail X and Y believe p

• Good news: scorekeeping model applies even when
beliefs/interests conflict

• Bad news: scorekeeping doesn’t model how information is
communicated from one agent to another at all
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Prisoner’s Dilemma
Game of Conflict

A Prisoner’s Dilemma

1 Bob and Mike to be interviewed separately by detective

2 Common knowledge: detective has conclusive evidence
they committed minor crime

3 Not enough evidence to convict for suspected major crime

4 Each can Inform by admitting to major (joint) crime
• If only one informs, informer gets no punishment for

either crime
• If both inform, both receive slightly reduced punishment

5 Each can Deny either party committed major crime
• If both deny, both punished for minor crime
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Prisoner’s Dilemma
Informing is Only Stable Choice

Mike

Deny Inform

Bob
Deny (−2,−2) (−5, 0)

Inform (0,−5) (−4,−4)

Table: Prisoner’s Dilemma Payoff Matrix

• Only one Nash Equilibrium: both Inform
• That’s the only combination of actions where neither can

end up better off by changing their action

Crucial Point

Rational, self-interested agents will inform, even though they’d
collectively be better off denying
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Prisoner’s Dilemma
And Actual Humans

• Human behavior in one-off Prisoner’s Dilemmas has been
extensively studied in behavioral economics and social
psychology (Ledyard 1995)

• One-off so reputation/reciprocation can be factored out

• Humans overwhelmingly tend to cooperate (Deny) rather
than defect (Inform)

• In fact, even in one-off games, many people will, at their
own expense, punish defectors (Bicchieri 2005)

• Despite the fact that punishing in a one-off game
doesn’t make much sense...
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Social Norms
According to Bicchieri (2005)

Social Norms (Bicchieri 2005: 11)

A practice is sustained because each agent A prefers
to conform to the practice given that two conditions
obtain, and they do, in fact, obtain:

1 A expects others to conform and

2 A either believes that others expect A to
conform or that others prefer A to conform and
will informally sanction non-conformity (shame,
disgust, etc.).
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Social Norms
Transform Games of Conflict to Coordination Games (Bicchieri 2005)

Denial Norm

For each agent A among population Bob and Mike belong to:

a. A expects others to Deny in cases like the Prisoner’s
Dilemma

b. A either believes that others expect A to Deny or that
others prefer A to Deny and will informally sanction
non-Deny actions (with shame, disgust, physical threats,
etc.) and/or reward Deny-ing (social inclusion,
glorification, etc.)

• Now consider how this pattern of expectations will
change the preferences of members of A
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Social Norms
Transform Games of Conflict to Coordination Games (Bicchieri 2005)

Mike

Deny Inform

Bob
Deny (−2,−2) (−5, 0)

Inform (0,−5) (−4,−4)

Table: Original Prisoner’s Dilemma Payoff Matrix

Mike

Deny Inform

Bob
Deny (0, 0) (−5,−4)

Inform (−4,−5) (−8,−8)

Table: Prisoner’s Dilemma under Denial Norm
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Social Norms
Psychological Implementation (Bicchieri 2005: Ch.2); (Cialdini et al. 1991)

• Actual human social norms are constituted by
expectations that are:

• Context sensitive (situational)
• Cognitively simple (scripts, stereotypes)
• Unconscious
• Integrated w/practical tasks
• Products of cultural evolution rather than design
• Exploit innate tendencies

• Think: littering, smoking, child-rearing

• Difficult to change, but massive precipitous changes do
happen
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Back to the Basic Question
Social Norms

The Basic Question

How can communication persist in a hostile environment?

• How can signals be reliable when interests conflict?

A Hypothesis

Communication, like other forms of human coordination, is
made possible by social norms

• Despite our conflicting interests
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Juxtapose
Human Communication

Scenario 1: altruistic informing

You are visibly hungry and looking for something to eat.
Behind you I see a donut. When I catch your gaze, I gesture in
its direction. You turn, see it and eat it.

• Information valuable for you, but what do I get?

• Suppose we know we’ll never meet again, so reciprocation
is out...

• Not the kind of gesture non-human primates produce
(Tomasello 2008)
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Juxtapose
Human Communication

Scenario 2: altruistic construal

A fresh dozen donuts has been delivered to the office.
Everyone has taken one except for me. I have a broken leg and
I’m sitting at my desk across the office from you and the
donuts. When I catch your glance, I point at the donut, and
you pick it up and bring it over to me.

• Action is valuable for me, but what do you get?

• Suppose you’re retiring to Antartica tomorrow

• Not the kind of construal non-human primates produce
(Tomasello 2008)
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Norms of Communication
Their General Form

Production Norms

Specify conditions under which speakers are to make
contributions to the conversational score

• E.g. When X is an authority w.r.t. p and Y needs to
know whether p, X should add p to CG

Consumption Norms

Specify conditions under which hearers are ‘take up’
contributions to the conversational score

• E.g. When p is added to CG by authority X and Y needs
to know whether p, Y should believe p

• Toy examples only — deeply empirical question
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It is April.
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Norms of Communication
Efficiency and Oppression

Efficiency

• If authority roughly correlates w/quality of information,
then authority-based norms are efficient means for quickly
disseminating information

• But: ‘authority’ will be constructed around stereotypical
qualities, and be context-specific

Oppression

Quality information had by non-authorities will be suppressed,
which may, in turn make it even harder for non-authorities to
gain credibility

E.g. epistemic injustice (Fricker 2007)
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Norms of Communication
Interim Conclusions

Proposals

1 Social norms make communication possible in human
society despite our conflicting interests

• They’re self-fulfilling expectations about what agents
like us do in particular situations

2 Norms of communication govern how public contributions
should be produced and responded to

3 It is a open, largely empirical, question what the norms of
communication in a given society are

4 Tools for investigating norms of communication:
experiments, fieldwork, agent-based modeling,
game-theoretic modeling
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Norms of Communication
Applications: speech act force (Murray & Starr 2018)

• Illocutionary disablement (Langton 1993)

• Testimonial injustice (Fricker 2007)
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Norms of Communication
Applications: Prohibited Words (Anderson & Lepore 2013)

Prohibitionism about Slurs

Slurs are offensive because they are prohibited words, not
because of communicative effects:

• They rank individuals as inferior on scoreboard

• They are intended to express derogatory attitudes

• But how and why do words get prohibited?

Word Prohibitions are Norms of Communication

Prohibitive norms can evolve as a means for an oppressed
group to resist acts involved in that oppression, e.g.
communicative ones
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Norms of Communication
Applications: emergent meaning

McConnell-Ginet (2012: 747)

“[C]hildren’s books, syntax texts, newspapers, and many other
media include many more references to men and boys than to
women and girls. Notice that no particular utterer or utterance
need have ‘meant’ that male human beings are more important
than female or even more interesting or less problematic to
discuss nor does anyone have to embrace such beliefs explicitly.
Indeed, many people who themselves contribute to these
patterns might be dismayed to realize that they have done so.”
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Norms of Communication
Conclusion

Summary

1 Orthodox Tools ill-equipped to explain how
communication stabilizes in face of conflicting interests

2 Social norms are a general tool appropriate to solving
problems like these

3 Norms of Communication are a specific tool appropriate
to solving this problem — empirical investigation needed

4 Phenomena that falls outside realm of ‘communicated
content’ should be re-examined with this tool

5 Engineering better norms of communication requires
understanding how these structures come about
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Thanks!
Special thanks to feedback from Josh Armstrong, Rae Langton and

audience members at RuCCS. This work is deeply influenced by two joint

papers on speech acts with Sarah Murray (Murray & Starr to-appear-,

2018).
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Think of the Poor Frog
Communication 6= Information Transmission

• Male frog is communicating w/female; not w/bat
• Observation about different explanations of these

processes, not intuition about communication
• Frog signal didn’t persist in species because of effects on

bats, but because of effects on female frogs (Maynard
Smith & Harper 2003)

• Info. trans. by ‘code’ 6= animal communication

The Lesson (Millikan 1984, Maynard Smith & Harper 2003)

Communication requires effects on internal states that explain
sustained proliferation of signaling system.
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What is Communication
If Not Information Transmission?

Evolved Communication (Maynard Smith & Harper 2003: 3)

X communicates with Y using signal σ if and only if:

1 σ affects the behavior of Y ,

2 Production of σ by X evolved because of that effect,

3 σ is effective because Y ’s response to it also evolved
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The Adaptationist Model
Generalized

Refined Model of Animal Communication

1 The (re)production of a state of affairs σ by X is a signal
to Y if and only if:

(a) Perceiving σ produces some effect in Y ,
(b) σ was (re)produced by X because of that effect on Y
(c) and that effect on Y was (re)produced via their

recognition of σ.

2 X communicates with Y by (re)producing a state of
affairs σ if and only if:

(a) Y perceives σ
(b) and σ is a signal to Y

(Drawing on Millikan 1984, 2005)
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The Full Adaptationist Model
Learning from the Animals

Adaptationist Model of Animal Communication

1 The production of a state of affairs σ by X is a signal to
Y if and only if:

(a) Perceiving σ produces some effect in Y ,
(b) the production of σ by X evolved because of that effect

on Y
(c) and that effect on Y is an evolved response to their

recognition of σ.

2 X communicates with Y by producing a state of affairs σ
if and only if:

(a) Y perceives σ
(b) and σ is a signal to Y

(My Adaptation of Scott-Phillips & Kirby 2013: §18.5)
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Human Communication
What is it? Mutual Intention Recognition!

Mutual Intentional Communication

For X to communicate with Y using σ requires, at least:

(a) X has a communicative intention to affect X and Y ’s
common ground with σ

(b) It is common ground between X and Y that Y recognizes
that intention.

(e.g. Wilson & Sperber 1995; Clark 1996)
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