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Since Thomas Schelling’s pioneering work, salience and focal points ap-
pear to be useful concepts to explain how coordination is possible. However,
game theory has struggled for forty years in trying to give salience a formal
expression. Recent works have succeeded in integrating salience in formal
models by emphasizing the importance of framing (or labeling). However,
these works do not explain the origins of frames and therefore fail to propose
a complete theory of salience. This paper builds on these previous works
by explaining salience as the result of a framing process but goes further
in arguing that institutions, along with psychological mechanisms, directly
cause salience. More specifically, we show that salience is a public and social
phenomena which occurs when individuals have a common understanding of
a given situation. This common understanding results from the fact that
individual action is embedded in social relationships bring about by institu-
tions.

In what is arguably a seminal work in strategic thinking, Thomas Schelling [Schelling(1960)]
emphasizes humans’ ability to coordinating their actions in settings where obvious de-
vice to choose does not appear to the observer. Schelling famously coined the terms of
“salience” and “focal points” to explain this proclivity. Economists have struggled with
the idea of salience since Schelling’s pioneering work. Two problems with the salience
concept help to explain this fact: first, at the theoretical and formal level, salience is
difficult to insert in game-theoretic models and consequently is perceived as an ad hoc
assumption not contributing to enhancing the explanatory power of the theory. Second,
at the cognitive level, the working of salience remains somewhat mysterious. Because
of these two difficulties, economists have generally tried to escape from the concept of
salience or to derive it from more fundamental mechanisms (e.g. [Skyrms(1996)] who
explains salience as a result of an evolutionary process). The purpose of this paper is to
demonstrate the institutional dimension of salience. We argue that while salience has
psychological foundations through a framing effect, any explanation of this phenomena
must also take into account its public and collective dimension. Building on works in-
tegrating the salience concept in a game-theoretic framework, we point to the necessity
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to explain how individuals may have confidence in the fact that they frame a given
situation in the same way. We suggest that the sociological concept of embeddedness
([Granovetter(1985)] can help to fill this gap.

The first part of the paper discusses some of the puzzles in coordination games and
mixed-motives games which economists have faced for a long time now and explain why
salience might be an answer to them. The second part presents three different accounts
of salience which have been made in a game-theoretic framework. The third part un-
derlines that these accounts needs psychological but also sociocultural foundations. We
expand on this last point in the fourth part, introducing the concept of embeddedness.
A fifth part concludes and suggests some further developments.

1 Salience and Puzzles in Game Theory

Economists and game theorists continue to struggle with two kinds of problem related to
solution concepts in game theory: multiplicity and indeterminacy ([Hargreaves-Heap and Varoufakis(2004)],
[Sugden(1991)]). The problem of multiplicity results from the fact that many games
(except those with a dominant strategy) have several (pure and mixed) Nash equilibria.
Multiplicity poses a serious threat to game theory conceived as a predictive and a norma-
tive tool. The Nash equilibrium refinement research program ([Harsanyi and Selten(1988)])
has dealt with this problem but has remained largely unsuccessful. Incidentally, this fail-
ure provided one of the main motivation for the development of new forms of game theory,
such as evolutionary game theory ([Samuelson(2002)], [Sugden(2001)], [Young(1998)]).
Indeterminacy is a logical consequence of the multiplicity problem: since there are often
more than one Nash equilibrium in a game, the outcome of the game becomes im-
possible to determinate on a priori grounds. However, the problem of indeterminacy
expands beyond this limit: the theorist is not the sole person to face indeterminacy; in
fact, the tacit assumption of a symmetry between the way the modeler describes the
game and the way the players represent to them the game they are playing implies that
players also face indeterminacy. This second limit is severe because then it is simply
impossible for the theorist to explain how and why players behave as they do in a spe-
cific game. In fact, when there is indeterminacy, players themselves must be unable to
choose. Indeterminacy goes even further once we realize that the traditional assump-
tion of common knowledge of rationality among players does not entail that one of the
Nash equilibrium will be played. For the latter to be the case, players must also have
common prior beliefs on the way the game will be played by each one of them. This
assumption, first formalized by Robert Aumann ([Aumann(1987)]), is at best controver-
sial ([Hargreaves-Heap and Varoufakis(2004)], [Sugden(1991)]).

The difficulties resulting from the problems of multiplicity and indeterminacy can be
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illustrated through the “Hi-Lo game”. Despite its simplicity, it reveals the failure of
conventional game theory to be both an explanatory and a normative tool:

A B
A 2 ; 2 0 ; 0
B 0 ; 0 1 ; 1

That both players should play “A” seems obvious given the fact that the [A;A] equilib-
rium is payoff-dominant. Indeed, experiments show that a large majority of individuals
are able to coordinate on this particular equilibrium ([Bacharach(2006)]). However, if
we make the traditional assumption that players are instrumentally rational and that
this fact is common knowledge among the players, we are unable to explain this sim-
ple empirical observation. It is clear that players cannot avoid to engage in an infinite
regress reasoning: I should play A if I think that you will play A; but you will play A
if you think that I will play A; so, I will play A if I think that you think that I will
play A, and so on. This chain of reasoning never ends and it can be developed also for
strategy B. Nothing in the mathematical description of the game and in the way rational
players reason can help them to choose between A and B.1 Therefore, we are left with a
theoretical puzzle and a failure to explain an empirical evidence.

In the third chapter of The Strategy of Conflict, Thomas Schelling presents the results of
several informal experiments building on similar game structures. Experiments include
both (pure) coordination games where the interests of players are perfectly aligned, and
mixed-motive games where interests partially conflict while an element of coordination is
preserved.2 Schelling’s aim was to show that in games where the mathematical structure
seems to left players unable to make any choice but a random one, individuals demon-
strate an ability to coordinate on some specific outcomes. As he puts it (p. 57):

People can often concert their intentions or expectations with others if
each knows that the other is trying to do the same. Most situations - perhaps
every situation for people who are practiced at this kind of game - provide
some clue for coordinating behavior, some focal point for each person’s ex-
pectation of what the other expects him to expect to be expected to do...
A prime characteristic of most of these “solutions” to the problems, that is,
of the clues or coordinators or focal points, is some kind of prominence or

1Note that to allow mixed-strategies is not a solution. First, the traditional understanding of mixed-
strategies as strategies is problematic because if I believe that you will play a mixed-strategy, then by
definition at the equilibrium I am indifferent between any pure and mixed-strategies. Second, if we follow
Aumann ([Aumann(1987)]) in interpreting mixed-strategies as beliefs on the way the other player will
play, then we have to determine from where these beliefs come from. This is again the problem of the
common priors assumption noted above.

2Schelling notes that mixed-motive games have the general form of a bargaining game. In this type of
game, the element of coordination is captured by the fact that both players’ offers have to be compatible,
but each player prefers to have more than less, inducing conflicting interests.
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conspicuousness.

According to Schelling, people are able to “solve” coordination and mixed-motive games
because they rely on focal points. Focal points are defined by their “conspicuousness”,
their prominence, or their salience. Prominence is linked to some kind of uniqueness
characterizing the solution. This uniqueness itself depends of the way individuals see or
frame the interaction, as Schelling makes it clear by arguing that prominence is more
a matter of “imagination” than of “logic”: “in the final analysis we are dealing with
imagination as much as with logic; and the logic itself is of a fairly casuistic kind” (p.
58). Schelling insightfully argues that communication alone does not provide the salience
needed to solve problems of coordination, even in pure coordination games. This is so
because coordination is principally a matter of expectations rather than of actions. Com-
munication can help to make the discovery of focal points easier but is not a substitute
to them. What is decisive is that expectations converge toward some definite point to
form mutual expectations.

Schelling’s most famous informal experiment indicates that in a situation where one
would have to meet somebody in New York City at a place and at an hour to be
determine without prior communication, a majority of individuals would have chose to
go at Grand Central Station at 12 noon. He cites also experiments in mixed-motive
games showing the importance of prominence in determining the outcome. For example,
he used the “heads or tails” game with the following payoff structure:

Heads Tails
Heads 3 ; 2 0 ; 0
Tails 0 ; 0 2 ; 3

Schelling indicates that 16 out of 22 row players and 15 out of 22 column players
chose “heads”. Interestingly, despite the fact that this equilibrium advantages row
players, a large majority of column players where led to choose “heads” because they
expected that row players would hold the same expectations. Therefore, it seems that
salience can help to overcome conflicting interests, at least when the conflict is not too
great. [Mehta, Starmer, and Sugden(1994b)] and [Mehta, Starmer, and Sugden(1994a)]
have reproduced some of Schelling’s experiments (though for coordination games only)
in a more formal way and found similar results. Given the fact that most of the games
individuals play in the economic world are coordination games and mixed-motive games,
the empirical significance of salience cannot be disputed. It urges economists to provide
a satisfactorily account of salience and focal points.
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2 Three Theoretical Accounts of Salience and Focal Points

This section surveys three different accounts of salience embedded in a game-theoretic
framework: the explanation provided by the philosopher David Lewis ([Lewis(1969)]) in
terms of the formation of common knowledge of expectations, Michael Bacharach’s vari-
able frame theory ([Bacharach(1993)], [Bacharach(2006)]) and Robert Sugden’s theory
of focal point ([Sugden(1995)]). First, we briefly review Schelling’s own account of focal
points.

2.1 Schelling’s Account of Focal Points

Schelling provides an explanatory account of salience and focal points in the fourth
chapter of The Strategy of Conflict. Schelling’s explanation mainly relies on the idea of
framing. As we will see later, both Bacharach and Sugden also ground their own expla-
nation on this very same idea. As we have already noted, Schelling makes the perceived
uniqueness of an outcome or of an action one of the main feature of salience. More gen-
erally, Schelling points to the fact that to understand salience one needs to distinguish
the way the analyst describes an interaction through the mathematical properties of a
game and the way participants perceive this very same interaction:

We must avoid assuming that everything the analyst can perceive is per-
ceived by the participants in a game, or that whatever exerts power of sug-
gestion on the analyst does so on the participant in a game. (p. 113)

The mathematical properties of the game are only one of many aspects that contribute
to define an interaction from the point of view of people participating in it:

It is that the mathematical properties of a game, like the aesthetic prop-
erties, the historical properties, the legal and moral properties, the cultural
properties, and all the other suggestive and connotative details, can serve to
focus the expectations of certain participants on certain solutions. (p. 113)

To explain salience, the theorist must take into account any feature of an interac-
tion that can generate stabilized convergent expectations on the way everyone will act.
Schelling underlines two separate aspects that contribute to this understanding: label-
ing and pattern recognition. Labeling consists in identifying in specific ways rows and
columns strategies as well as players such as they are meaningfully distinguishable. As
Schelling himself notes, since the pioneering work of Luce and Raiffa on game theory
([Luce and Raiffa(1957)]), it is traditionally assumed that labeling of strategies and play-
ers should not matter; they are neutral descriptions used by the modeler for expository
purpose. But Schelling notes, “[i]t is precisely because strategies are “labeled” in some
sense - that is, have symbolic or connotative characteristics that transcend the mathe-
matical structure of the game - that players can rise above sheer chance and “win” these
[coordination] games” (p. 96). Because individuals can labeled strategies and partici-
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pants in a variety of ways, what look like identical games on mathematical grounds can
in fact be very different situations, leading to significantly different outcomes. Therefore,
Schelling points to the necessity of understanding the labeling process to study games.

Pattern recognition is a different but related issue. Many real games are repeated one.
They may involve the same participants or not. Anytime an individual will be involved
in an interaction that bears some resemblance with a preceding one he has been part
of, he will rely on significant features that may help him to predict how things will
fare. In a bargaining situation, past behavior of partners may conduct some signal and
information on the way they will behave in the future. Any participant in a repeated
interaction searches for recurring patterns that can help him to act optimally the next
time. However, typically patterns are not objective features but rather subjectively gen-
erated frames. They are not captured by the mathematical structure of a game but again
depends both on the characteristics of players and of the interactions: “Presumably, [in-
dividuals] find their patterns in such things as natural boundaries, familiar political
groupings, the economic characteristics of state that might enter their value systems,
Gestalt psychology, and any clichés or traditions that they can work out themselves in
the process of play” (p. 104). Both labeling and pattern recognition are aspects that
some theorists have tried to integrate in their respective account of salience.

2.2 Lewis’ Account of the Emergence of Common Knowledge of Expectations

David Lewis was a philosopher and logician. His book Convention. A Philosophical
Study ([Lewis(1969)]) proposes an extensive study of conventions as a scientific concept.
The starting point of Lewis’ study is the claim made by the philosopher W.V. Quine
that language cannot be a convention since conventions need language to be established.
Lewis’ aim was to demonstrate that conventions may be established without any kind
of communication device, and therefore that language could be conventional.

Lewis defines conventions as devices to solve coordination problems. A convention is a
“coordination equilibrium” in a game where there are at least two coordination equi-
libria.3 The simplest, rough, definition of convention Lewis gives is the following (p.
42):4

A regularity R in the behavior of members of a population P when they
are agents in a recurring situation S is a convention if and only if, in any

3Lewis defines a coordination equilibrium “as a combination in which no one would have been better
off had any one agent alone acted otherwise, either himself or someone else” (p. 14). This definition is
restrictive and applies only to coordination games. More recent studies of conventions drawing on Lewis’
work adopt a more liberal definition. For example, Robert Sugden ([Sugden(2005)]) defines convention
as any equilibrium in a game with at least two (Nash) equilibria.

4Lewis gives a more complete definition later in his book, but for our purpose the simplest version is
sufficient.
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instance of S among members of P,
1) everyone conforms to R;
2) everyone expects everyone else to conform to R;
3) everyone prefers to conform to R on condition that the others do, since S
is a coordination problem and uniform conformity to R is a (proper) coordi-
nation equilibrium in S.

Now, the following question arises: since a convention is an equilibrium in a (coordi-
nation) game where it exists at least two equilibria, how can any member of P be sure
of the regularity which will be followed by other members of P? This is the very same
problem of coordination studied by Schelling and in fact Lewis produces a similar solu-
tion. Lewis sees that the resolution of any coordination problem involves the generation
of higher-order expectations by individuals. That is, starting from the knowledge of in-
dividuals’ rationality and preferences, each person in a coordination problem will draw
expectations on what others expect on what everyone expects, and so on. More formally,
defines A as a bundle of information on the rationality, preferences and action of each
member of P; a first-order expectation “I expect A” is produced by higher-order expec-
tations of the kind “I expect that you expect A”, “I expect that you expect that I expect
A”, “I expect that you expect that I expect that you expect A”, and so on. If we note
Rn(A) as for “I have reason to expect A” with n the n-order of expectations, then the
decision to conform to R as the result of the first-order expectation R(A) is produced
by an infinite chain of higher-order expectations with n tending to infinity. Of course,
as Lewis notes, humans hardly have the capacity to generate such an infinite chain of
expectations. More often than less, order of expectations beyond a certain level are
unnecessary, but the more expectations are of an high order, the more one has a reason
to believe something and to act in a certain way (see [Lewis(1969)], p. 33). One of the
main achievement of Lewis’ study was to demonstrate how such chain of expectations
might be generated to make coordination possible.

Lewis is the first to have proposed a theory of common knowledge.5 The aim is to
determine necessary and sufficient conditions for a state of affairs A to become com-
mon knowledge in a population. Lewis informally states those conditions as follows
([Lewis(1969)], p. 52-53): 1) each of us has reason to believe that A holds, 2) A in-
dicates to everyone that each of us has reason to believe that A holds, 3) A indicates
to everyone that P. The proposition “A indicates P” means that if I have reason to
believe that A holds, then I can reasonably believe that P is true. A and P are not
link deductively; rather, the link relies on inductive standard and some background
information. Lewis demonstrates that these premises, taken together with reasonable
premises on the rationality, inductive standards and background information are suffi-

5Robert Aumann[Aumann(1987)] has famously developed a model of common knowledge which is
now considered as the standard undertanding of the concept of common knowledge. However, Lewis’
own theory significantly differs from Aumann’s on several grounds ([Cubitt and Sugden(2003)]). The
main difference is that for Aumann common knoweldge is strictly a matter of knowledge, while for Lewis
it is a matter of “reason to believe”.
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cient to generate the infinite chain of higher-order expectations.6 The interesting point
is to ask what are the epistemic conditions necessary for the higher-order expectations to
be generated. For all persons i, j in a given population, four conditions must be satisfied:

1) A− > Ki(A)
2) A− > Ki[Kj(A)]
3) Ki(A)− > Ki(P )
4) Ki(A)− > Ki[Kj(P )]

This four conditions read as follow7: the first condition states that each person i knows
(has reason to believe) that A holds when A happens; condition 2 indicates that if A
holds, i has reason to believe that j has reason to believe that A holds. Condition 3 is
the formal statement of Lewis’ third premise. The fourth condition states that person i
may reasonably infer from his knowledge of A that j knows P. The two first conditions
are purely empirical: the fact that A happened may or may not leads me to know that
it happened and to know that you know that it happened. Conditions 3 and 4 are epis-
temic: clearly, they necessitate that everyone use similar reasonings and that everyone is
sufficiently confident in this fact. If these four conditions are satisfied, then the following
general proposition is true for all persons i, j :

P(A) = Ki(A) ∧Ki[Kj(A)]− > Ki[Kj(P )]

P(A) is a proposition stating that an event A makes a proposition P common knowledge
in a given population. This proposition makes explicit a crucial assumption in Lewis’
theory: individuals are symmetric reasoner, that is they use the same kind of inductive
reasonings. When P(A) is true, A is said to be an indicator or a reflexive common
indicator and can be considered to be the result of a framing effect ([Gintis(2009)], p.
141): the indicator A frames the proposition P in a given population. Both Schelling’s
labeling and pattern recognition can be included as types of manifestation of framing.
Lewis essentially puts emphasis on the force of precedent as a special kind of salience
allowing one to expect P from A: given reasonable inductive standard, the fact that A
has lead to P in the past leads one to reasonably expect that P will result from A next
time. However, as Lewis himself recognizes, the same reasoning is valuable for any kind

6In fact, if everyone share the same inductive standards and background information, then if A
indicates P to me, A must indicates P to you. Therefore, given premises 2 and 3, A indicates to both of
us that each of us has reason to believe P. Now, combining premise 2 with this new proposition, we can
generate a new one, and so forth.

7See [Cubitt and Sugden(2003)] and [Vanderschraaf(1995)] for more detailed accounts on the epis-
temic assumptions of Lewis’ theory of common knowledge. In our notation, we use the knowl-
edge operator K and as a result we conflate “to know that” with “to have reason to believe that”.
[Cubitt and Sugden(2003)] judiciously adopt a more precise formulation in term of “reason to believe”,
emphasizing that according to Lewis higher-order expectations generating common knowledge rely on
inductive reasoning. Having this point in mind, we use a simpler notation than their’s.
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of salience.

2.3 Sugden’s Theory of Focal Point

Robert Sugden ([Sugden(1995)]) develops an account making a formal statement of
Schelling’s insights regarding focal points. His theory emphasizes the importance of la-
beling and applies essentially (but not exclusively) to coordination games. The basic
idea is that any individual in a strategic interaction is necessarily “choosing under a
description”: each strategy available is given a label making able players to distinguish
it. Focal points are of primary importance when players have some degree of mutual
knowledge but not common knowledge about labels.

Sugden distinguishes between the “existential game” and the game as it is described for
each player. The existential game is defined by a set Si of pure strategies for each player
i. For each ordered pair of strategies s = (sig, sjh) we define an associated outcome u
= (ui(s), uj(s)) as an ordered pair of von Neumann-Morgenstern utilities. Hence, if we
use index 1 and 2 to denote players, then we are describing a game with two players. If
we write s1m, then we are saying that player 1 has chosen strategy m. This description
is used for its convenience. However, we do not have to assume that players use it when
playing the game. Notably, two strategies sig and sih may be perfectly isomorphic for
the modeler except for their respective index, while player i may have two radically
different descriptions of them.

To take this possibility into account, we introduce the possibility of labeling which con-
sists to assigning labels for each pure strategy. Labels are players’ private descriptions
of the strategies contained in their set Si. Sugden makes two important related assump-
tions here: first, players do not choose the labels they used to describe the game they
play; second, labels are taken as exogenous data from which players reason.8 Starting
from any existential game G, a labeling procedure consists in describing G through a
function L which assigns a label L(sig) to each pure strategy sig of player i. The set of
labels L(Si) contains labels assigned to each pure strategy of the set Si. For any label-
ing function L and for any player i, we define a private description of the game D(L, i)
containing three components: 1) the set of strategies L(Si) from which i has to choose
and identified by their labels; 2) the set of strategies L(Sj) from which the opponent j
has to choose and identified by their labels; 3) an ordered pair of utility indices (ui(sig,
sjh), uj(sig, sjh)) for each ordered pair of strategy labels (L(sig), L(sjh)). Thus, each

8The first assumption distinguishes Sugden’s theory from the approach proposed by David Gauthier
([Gauthier(1975)]). Gauthier is assuming that players have a conscious control over the labels they
use. Therefore, they can choose the way they describe the game to themselves. The second assumption
indicates that we do not ask from where labels come from. However, as we argue below, a complete
account of salience must relax this second assumption since the endogenous determination of games
descriptions is part of the salience mechanism.
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player’s private description of the existential game G results in a labeled game G′i from
which each player i will reason strategically.9

At this point, different configurations are possible as a function of the labeling procedure
L = F (z) assigning an ordered pair of labellings (Li, Lj) to players i,j, to each value
of a random variable z. Players’ private description may rely on identical labellings
produced by an identical labeling procedure, that is for all value of z, we have F (z) =
(L′i, L

′
j). Following Sugden’s terminology, this is a “common language” situation: all

players i label the different strategies sim in the same way. For example, in the “heads-
tail” game, every players would adopt the following description: si1 = “heads”, si2 =
“‘tail”.10 At the other extreme, the labeling procedure may be scrambled. A scrambled
procedure means that for two symmetric strategies sig and sih and for any private de-
scription D′i, any given possible label is equally likely for sig as for sih. In this particular
case, labels are useless for players since they do not carry any information provided
that labeling is independent across players.11 An intermediate situation, which Sugden
calls a “common-pool labeling procedure”, arises when labeling is independent while the
procedure is symmetrical between players: the probability for any player to be ascribed
the labeling L′ is the same for all players across the population. Assuming common
knowledge among players of the existential game G and of the labeling procedure F (z),
Sudgen derives a principle of collective rationality which consists to determining a pair
A* = (Ai, Aj) of acceptable decision rules ri(D) available for any private description in
the set Ri of all possible decision rules for player i such as it leads to a pair of utilities
u* = (u∗i , u

∗
j ) with the following two properties: 1) if each player i, j chooses a decision

rule among A∗i , the resulting outcome in terms of expected utility is (u∗i , u
∗
j ) and 2) if

either player i chooses a decision rule outside the subset A∗i , then expected utility for
both i, j is less than u∗i and u∗j , whatever the decision rule used by player j.

In plain English, the principle of collective rationality indicates that for any common-
pool labeling procedure, it is possible to advice players to adopt a set of decision rules
such as to maximize expected utility individually provided that everyone follow the
advice and provided that it exists only one such a set. Since A∗ is deducible from
information that is common knowledge among players, A∗ is also common knowledge
if players are able to reason deductively and that this ability is common knowledge.
Sugden notes that this principle is similar to the principle of “payoff dominance” and
hence leads players to choose the payoff-dominant outcome in the Hi-Lo game studied
above. In this framework, the probability to choose a particular strategy depends of the

9In the case of two-player games, the labeling of players is implicit in the ordering of the elements
in the private description. Sugden notes that in the case of multi-player games, it is possible to extend
explicitly the labeling to players.

10It is worth noting that this labeling procedure does not solve the coordination problem, since players
do not have obvious reason to choose one strategy rather than another given their private description,
even if they know the property of the labeling procedure.

11Formally, pr[Li = L′] is independent of Lj for any i, j.
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decision rule used, which itself depends on each player’s private description generated
by a labeling procedure. Therefore, focal points result from labeling, though labeling
remains exogenous.

2.4 Bacharach’s Variable Frame Theory

Michael Bacharach’s variable frame theory ([Bacharach(1993)], [Bacharach(2006)]) is an
attempt to capture salience in a game-theoretic framework which bears some resem-
blance with Sugden’s theory of focal point. However, Bacharach’s puts more emphasis
on the role played by framing effects in the generation of focal points.12 The variable
frame theory (VFT) builds on the now familiar idea that players can frame the same
objective (or existential) game G in several ways, and therefore play a subjective game
G′k with k = 1, ..., n the n subjective games that players can frame. VFT grounds the
concept of frame on the distinction between objects of choice (or simply, objects) and
act-descriptions ([Gold and Sugden(2006)], p. 10). The object is the real counterpart of
what a predicate describes. However, there is no need to be a one-to-one correspondence
between a particular object and a particular predicate: a same object can be described
by several predicates. More formally, we can define S as a set of objects, P as a set of
predicates suitable for describing objects in S and E(.) as a function assigning a sub-
set of S to each predicate in P . If ρ is a predicate in P , then E(ρ) is defined as the
extension of ρ in S: the subset of objects in S that are described by the predicate ρ in P .

As an example, denote the two faces of a coin that a player must choose between in a
“heads-tail” game by x1 and x2. The set of objects S is therefore S = [x1,x2]. We define
a frame Fi as the set of k families of predicates fg (with g = 1,..., k) through which player
i can describe some or all the objects in S.13 Here, for any player i, a natural frame is
Fi = [f0, f1] with f0 the generic frame and f1 = [“heads”; “tails”]. Provided that each
player has this frame, then the game will offer three strategies to each one of them: [pick
a thing14; choose heads; choose tails]. Arguably, this description does not help players
to choose between the two strategies available. Matching games of the kind describes
by Schelling provide a more useful illustration: Two individuals have lost each other in
a city that both does not know well. They do not have any mean of communication
but, using the city plan, they can identify xn places to meet each other. We make the
assumption that this interaction is a pure coordination game. That is, players have no

12Bacharach died in 2002 during the writing of his 2006 book. Part of this book, and notably the
section on variable frame theory, has been written by the editors of the book, Robert Sugden and Nathalie
Gold ([Gold and Sugden(2006)]), on the basis of Bacharach’s articles and notes.

13Bacharach makes two assumptions: first, all players have a generic frame f0 which corresponds to the
existential game. An individual may not be able to use other families of predicates than f0 to describe
some objects on S. Second, predicates in the same family are exclusive, that is they cannot refer to the
same object. However, a same object may be described by several predicates of competing families.

14By default, we consider that the sole predicate in the generic frame is “thing”, leaving the player
unable to distinguish between the different strategies available.
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preference for a place to meet; the only thing that matter is that they coordinate on
the same place. Therefore, the interaction has the form of the following objective game
G:

x1 x2 ... xn
x1 1 ; 1 0 ; 0 0 ; 0 0 ; 0
x2 0 ; 0 1 ; 1 0 ; 0 0 ; 0
... 0 ; 0 0 ; 0 1 ; 1 0 ; 0
xn 0 ; 0 0 ; 0 0 ; 0 1 ; 1

This game has n pure strategies Nash equilibria. There is also a mixed-strategy Nash
equilibrium where each player plays each strategy with probability 1/n. Say that one of
the places is particularly salient for both players because they have met at this place in
the past. In this case, they will both use a frame Fi = [f0, f1] with f1 = [where we first
met ] a family of one predicate describing one of the n places. Then, the framed game
G′ can be written as follows:

Choose were we first met Pick a place
Choose were we first met 1 ; 1 1/n ; 1/n

Pick a place 1/n ; 1/n 1/n ; 1/n

We now have a Hi-Lo game with two (pure strategies) Nash equilibria with a payoff-
dominant one. The mathematical structures of the game has been transformed giving
one of the strategies a mathematical salience which did not exist before. Equilibria in the
framed game G′ are called by Bacharach “variable frame equilibria”. The choice of the
payoff-dominant strategy remains to be explained but Bacharach’s VFT demonstrates
clearly how framing can change the game people play.15 Bacharach’s VFT also allow
players to be uncertain concerning the frames used by others. Hence, players’ frame
are not necessarily common knowledge, even if Bacharach assumes that for all i, j, the
probability vj(fk) that j has a particular family of predicates k in his frame is known by
i.16 Contrary to Sugden’s theory of focal point, VFT makes possible for the same player
to use several labels to name the same strategy simultaneously. Moreover, the fact that
for any individual i, j and for any family k, we may have vi(fk) < 1, vj(fk) < 1 and vi(fk)

15Sugden’s principle of collective rationality might be helpful here. However, this is a normative
principle which do not try to describe how people actually choose. Andrew Colman ([Colman(1997)]
argues that in coordination games, the propensity to choose the payoff-dominant equilibrium might be
explained by the fact that players use a special kind of decision rule called the Stackelberg heuristic. It
consists for each player i to choose the strategy maximizing expected utility on the assumption that the
other player j will respond by choosing the strategy that maximizes his own expected utility as if j was
choosing in second after i in a perfect-information game. Colman and Bacharach have made experiments
which seem to corroborate this hypothesis. Bacharach ([Bacharach(2006)]) also proposed an explanation
relying on a team reasoning argument.

16As Bacharach notes, this assumption is plausible only in those cases were i has the family k in his
frame. By definition, one cannot know vj(fk) if he himself does not have fk in his frame. The contrary
assumption would be a contradiction.
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6= vj(fk) allows to describe case where frames are non-identical but partially overlapping
across a population. Sugden’s labeling procedure does not bring as much flexibility since
labeling is unique. However, in both Sugden’s and Bacharach’s frameworks, labellings
and frames are exogenously given. As noted above, a complete account of salience needs
to make the origins of frames endogenous.

3 Psychological and Institutional Origins of Salience

Lewis’, Sugden’s and Bacharach’s respective accounts of salience and focal points all
build on the idea of framing. Sugden’s theory of focal points emphasizes the importance
of labeling, while Lewis’s account of the generation of common knowledge of expecta-
tions is more focused on pattern recognition (essentially through the idea of the force of
precedent). Bacharach’s VFT is flexible enough to integrate both aspects. As we have
noted, both Sugden’s and Bacharach’s approaches lack an explanation of the origins of
frames and therefore do not provide a full explanation of salience. Because Lewis tries
to explain how a given fact or proposition x becomes commonly known in a population,
it provides the epistemic foundations for a complete understanding of salience. But even
Lewis’ theory remains incomplete because it does not explain why a specific event A
became an indicator while a similar but not identical event A’ fails to generate com-
mon knowledge of expectations in the same population. In the next two sections, we
argue that these three approaches must be completed by psychological and sociocultural
explanations. In this section, we argue that a purely naturalist conception of salience
grounded on evolutionary and psychological arguments is insufficient.

3.1 Salience and Correlated Strategies

Schelling’s experiments suggest that salience will more often than not make a difference
in determining the outcome of a game. More formal experiments done by behavioral
economists have reinforced this belief ([Crawford(2003)]). Theoretical analyses such as
those developed above also demonstrate how salience may make some equilibria more
likely to be selected than another ones. It is obvious then that norms and institutions,
defined as equilibria in repeated games, are influenced by salience. This is even clearer
if we think of norms as the product of an evolutionary process. Assume the simplest
coordination game repeatedly played in a population by two individuals drawn randomly:

A B
A 1 ; 1 0 ; 0
B 0 ; 0 1 ; 1

Under any plausible dynamics, the population will reach one of the two stable states:
everyone play A or everyone play B. Given the mathematical structure of the game, any
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two outcome is equally likely. The equilibrium to be reached depends of how the game
will be played at the very beginning of the process. Once more than one half of the
population plays one of the two strategies, this strategy will expand entirely in the pop-
ulation. But this process will be disturbed if one of the two strategies possesses a kind
of prominence. This prominence may make it easier to learn for players or gives them a
natural impulse to choose it. Whatever, the result is that even if at the beginning of the
process the salient strategy is played by less than one half of the population, it is still
possible for this strategy to be fixed in the population.17 Another interesting example
associated with pattern recognition is the emergence of a convention of property in the
“hawk-dove” game ([Bowles(2006)], [Sugden(2005)]):

Hawk Dove
Hawk (V-C)/2 ; (V-C)/2 V ; 0
Dove 0 ; V V/2 ; V/2

Two players bargain for an asset V and can fight (“Hawk”) or negotiate pacifically
(“Dove”). If they both fight, they win the asset with a probability of one half and loss C
the rest of time. If they both negotiate, they share equally the asset. If one fight while
the other tries to negotiate, the hawkish player wins the prize. With C > V, we have a
game with two Nash equilbria in pure strategies: [Hawk; Dove] and [Dove; Hawk] and an
equilibrium in mixed strategies where each player plays “hawk” with probability equal
to V/C.18 In an evolutionary setting, and under any plausible evolutionary dynamic,
the population will settle around this last equilibrium, with a proportion V/C of the
population playing “Hawk” and a fraction of 1-V/C playing “Dove”. It is easy to see
that this equilibrium is inefficient since then hawk players will meet with a probability
of (V/C)2, leading to a global loss of C at each encounter. However, we can assume
that at each interaction one of the two players physically possesses the asset; then, each
player is able to define himself and his opponent as “possessor” and “incumbent”. That
is, contextual features of the interaction make possible the labeling of players. Such
labeling changes the game since strategies can now be made contingent to the role (pos-
sessor or incumbent) of each player. In fact, strategies such as “if possessor, always
play hawk, if incumbent always play dove” and “if possessor, always play dove, if in-
cumbent always play hawk” are correlated equilibria ([Aumann(1987)], [Bowles(2006)],
[Gintis(2009)], [Smith(1982)], [Sugden(2005)]).19 It is easy to see that both correlated

17Of course, they are many ways we can change the mathematical structure of the game to reproduce
this dynamic. For example, we can set the payoffs of the salient outcome to (1+ε). Alternatively, we
can assume that players make random mistakes by not playing the strategy they should play and setting
the rate of mistakes higher for the non-salient strategy. In both cases, the result would be the same: the
probability to reach the salient equilibrium would be superior to .5 and so be made more likely. It seems
clear that these are more ad hoc formalism than real explanations.

18“Hawk-Dove” is a mixed-motive game. It is a special case of the larger class of bargaining games
where players are interested in finding an agreement (to not fight) but where more for one means less
for the other.

19A correlated equilibrium is an equilibrium of correlated strategies, that is strategies which are con-
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strategies are evolutionary stable (i.e. they are best response to themselves) while the
uncorrelated mixed-strategy, while still an equilibrium, is no longer evolutionary stable
([Sugden(2005)]).

The correlated device (here, the physical possession of the asset) is not part of the
mathematical description of the basic game. It is still possible to rewrite the game by
adding the correlated strategies and defining the added outcomes. The evolutionary
biologists John Maynard Smith ([Smith(1982)]) dubbed the correlated strategy “hawk if
possessor, dove if incumbent” the “bourgeois strategy” since it leads to the emergence of
a norm of property. Interestingly, the converse strategy is also an equilibrium but, except
for one specie of spiders mentioned in ([Smith(1982)]), this equilibrium is hardly found
in nature and in human societies. Undoubtedly, correlated strategies necessitate both
labeling and pattern recognition: following Brian Skyrms’ expression ([Skyrms(1996)],
correlation results from the break of the curse of the symmetry between players through
labeling. Once players are able to distinguish between different roles in the interaction,
they have then to be able to find patterns of behavior associated with different roles
([Sugden(1998)]). This begs a fundamental question: what are the reasons making sense
of the pervasiveness of some correlated strategies such as the bourgeois strategy in nature
and human societies while other correlated strategies are virtually non-existent in spite
of their equilibrium property? In other words, where the salience of some correlated
strategies comes from?

3.2 Salience as a Natural Phenomenon

One way to answer the above questions is to consider salience through a naturalistic ap-
proach ([Skyrms(1996)], [Young(1998)]). The naturalistic approach takes an evolution-
ary point of view: it explains a phenomena or a regularity x by asking how and why it has
evolved. Several economists and philosophers have studied the evolution of salience by fo-
cusing on the ultimate causes of this phenomena, i.e. how a process analogous to natural
selection either at the genetic and cultural level gave a particular salience to some objects
or behaviors. Because these explanations are focused on ultimate causes and use differ-
ential replication (selection) as the law in their explanans, they are constitutive of what
is sometimes called evolutionary generalism ([D’Arms, Batterman, and Gorny(1998)]).

In evolutionary generalism, the place of salience changes. In the approaches surveyed
in the second section, salience is a quasi-primitive concept (salience is build in the as-
sumptions of the model); in other words, it is more or less part of the explanans. Here,
salience is the phenomena to be explained; it is the explanandum. Therefore, evolu-
tionary generalism is a potential provider of an explanatory account of salience. The

tingent of a public random signal. A correlated equilibrium corresponds to a Nash equilibrium in the
underlying game with the correlated strategy available in the set of strategies of each player. Note then
that to make correlated strategies available we have to frame the game differently.
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approaches surveyed in the second section are also explanatory account of salience. In-
deed, salience is explained as the result of framing. But they do not explain the framing
process or more precisely why frame F ′ (or labeling L′) is used by individuals rather
than any other frame F ′′. Therefore, as we have already stated above, the explanatory
account is incomplete. It appears that evolutionary generalism explains salience as the
result of an evolutionary process. It searches for the evolutionary origins of salience
without invoking any kind of framing mechanism. Brian Skyrms’ study of the evolution
of fairness norms is a great illustration.20

Skyrms makes use of simple evolutionary game-theoretic models to study the evolution
of moral behaviors under the replicator dynamics. He notes that evolutionary models
employing both this kind of dynamics and traditional concepts of evolutionary stability
(such as the concept of “evolutionary stable strategy”) can be used to study biologi-
cal evolution but also have a straightforward cultural interpretation: while in biological
evolution replication operates genetically, in cultural evolution the main device of repli-
cation is imitation. As soon as one assumes that the utility derived from a strategy
is a proxy for the propensity of this strategy to be replicated through imitation in the
population, then the replicator dynamics can help to model cultural evolution.21 He
notably proposes an extensive study of the Nash demand game which it takes as the
benchmark to study the evolution of fairness norms. The demand game is the simplest
version of the Nash bargaining game: two individuals have to divide a cake (or any other
divisible object) by each making an offer simultaneously; if both offers are compatible
(their sum is equal or inferior to the cake to be divided), each player receives his offer,
otherwise they gain nothing. Any pair of offers which exhausts the whole cake is a
Nash equilibrium in the game. The fairness norm consists in offering a 50-50 split and
is always adopted by individuals in experiment under conditions of perfect symmetry.
The salience of the fair offer is obvious and Skyrms explains this obviousness using an
evolutionary model. It can be seen that to demand half of the cake is the sole evolution-
ary stable strategy since versus any other offer v 6= 1/2, one can maximize its gains by
making the inverse offer 1-v. However, that also means that any polymorphic state with

20The more recent work of Ken Binmore and Larry Samuelson ([Binmore and Samuelson(2006)]) is
also an interesting illustration. Binmore and Samuelson develop a more complex evolutionary model of
focal points than Skyrms by studying the evolution of the degree of monitoring of the salient properties
of their environment the individual will use to build their frame. The authors conclude that efficient
monitoring is an unlikely outcome. However, this model is vulnerable to the same methodological
objections than Skyrms’ one and evolutionary generalism more generally. Moreover, in their model, the
authors make salience an exogenous feature since the salience of each property of the environment is
measured by a parameter which is considered as given. Therefore, salience is understood in a purely
naturalistic fashion. Though interesting, Binmore and Samuelson’s model is more about the evolution
of the degree of monitoring of the environment by individuals than about the evolution of salience and
frames proper.

21Beyond this statement, Skyrms stays evasive concerning the proper interpretation of payoffs in
cultural evolutionary models and avoid discussing the methodological issues that result from it. However,
if payoffs are measured in von Neumann-Morgenstern utilities, then to associate utility with replication
is both empirically and theoretically dubious. On this issue, see [Sugden(2001)].
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two strategies exhausting the cake is also evolutionary stable in the replicator dynamics.
Skyrms’ simulations show that the basin of attraction of the equal split equilibrium is
larger as the possibilities of splitting are greater. However, the size of the basin of at-
traction of the various polymorphisms remains nonetheless non-negligible and therefore
convergence towards the fair equilibrium is all but certain.

The evolution of the fair division is more likely once we allow for correlated interactions,
i.e. a given strategy s′ is more likely to meet itself than any other strategy s′′ while
in a purely random process probabilities are all the same. If we write P = pr(s′ | s′)
as the probability that a given strategy s′ meets itself, then P = p + e(1-p), with p
the proportion of s′ in the population and e the coefficient of correlation. When e = 1,
interactions are totally correlated. Skyrms’ simulations show that the size of the basin of
attraction of the monomorphic equilibrium grows as e gets bigger. Even for a relatively
low coefficient of correlation, polymorphic states virtually never appear. This gives us
an evolutionary account of the salient nature of the fair offer. In explicit reference to
Lewis, Skyrms ([Skyrms(1996)], p. 102-104) also presents a similar account to explain
how signaling systems might have evolved through an evolutionary process. He goes
further by rejecting the relevance of the salience concept:

In[Lewis’] model game, by symmetry, all signaling systems appear to
be equally salient. Perhaps nature may lack the perfect symmetry of the
model, but one must say more. We need some further account as to how
equilibrium is achieved in the first place. These difficulties disappear if we
frame our game theory in terms of evolution rather than in terms of rational
decision. Common knwoledge is no longer required. Neither is salience (...)
We have seen that, for the simplest and most basic conventions of meaning,
evolutionary dynamic shows us how the evolution of convention is possible -
and in some settings, inevitable.

According to Skyrms, salience has evolutionary origins and may even be unnecessary
to understand the evolution of language - a statement which contradicts Lewis’ theory.
However, this naturalistic argument suffers from at least two serious drawbacks. First,
there are several evolutionary stable states in many evolutionary games. Sometimes,
their respective basin of attraction may be of different size (as in the Nash demand
game) but in some other cases (as in Skyrms’ signaling game) the evolution of dif-
ferent equilibria may be equally likely. For example, Skyrms’ evolutionary argument
does not help to solve the puzzle of the evolution of the bourgeois strategy presented
above: despite the perfect symmetry between the property (correlated) equilibrium and
the anti-property equilibrium, the first is pervasive in nature and in human societies,
while the second is hardly found anywhere. One may argue that this is just a matter of
luck but more fundamental causes may lie behind this phenomenon. Second, Skyrms’
evolutionary explanation bears the weaknesses inherent to the evolutionary generalism
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approach.22 Because evolutionary generalism only provides ultimate causes explanation
of the evolution of salience, it fails to produce more than a conjectural account. Clearly,
salience may be the product of evolutionary forces, but it may not. Evolutionary mod-
els as those of Skyrms only demonstrate the possibility of the evolutionary origins of
salience. Moreover, we have few clues concerning the nature of this evolutionary process.
Works using evolutionary models to study the evolution of morality and of conventions
of justice ([Alexander(2007)], [Skyrms(1996)], [Young(1998)], see [Hédoin(2011)]) indi-
cate that they formalized a form of cultural evolution. This claim is problematic on
methodological grounds because cultural evolution differs on significant grounds from
genetic evolution. Crucially, since cultural evolution results from imitation and learning
processes, psychological features play a prominent role in determining the evolutionary
path. In other words, it seems nearly impossible to study cultural evolution without
getting interested in the proximate causes underlying it ([Vromen(2009)]).

Therefore, it seems that any evolutionary account of salience must be focused on the
psychological causes of salience. At the present time, neither behavioral economics nor
neuroeconomic has offered any explanatory account of salience. The best we have are
again conjectures. For example, Sugden ([Sugden(2005)]) suggests that the pervasive-
ness of the property equilibrium can be explained by the fact that we are cognitively
programed to think through analogies (David Lewis makes a similar points): we tend to
use similar frames to describe similar but not identical situations (games), generalizing
a particular frame to more and more different situations. Since salience results from
framing, we have a psychological account of salience. However, it stays a conjecture.
More importantly, salience does not reduce to psychological mechanisms. Institutional
factors may play a role.

3.3 Institutions and Salience

Institutions can be defined as rules, norms, beliefs and organizations that together pro-
duce a regularity of behavior ([Greif(2006)]). Here, we want to point to the fact that
institutions, together with psychological factors, build frames and therefore contribute
to define salience while at the same time salience favors the evolution of some institutions
over others. In a game-theoretic framework, institutions will play a twofold role: first,
institutions set the rules of the game, that is they define the structural features of an
interaction. Once we model an interaction as a game, the number and the identity of
players, the set of strategies of each player and the consequence function defining gains
for each possible outcome, are all defined by preexisting institutions. Keeping with the
terminology used in the second section, that means that institutions define the existen-
tial game. Second, we argue that institutions also contribute to define how players frame

22[D’Arms, Batterman, and Gorny(1998)] develop a methodological critique of Skyrms’ models along
several criteria which any evolutionary generalism approach is deemed to be judged. However, the
authors do not point to the weaknesses of evolutionary generalism per se.
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the existential game; institutions are not solely objective features, there effect expands
at the intersubjective level: they influence beliefs through labeling and pattern recogni-
tion.23

To have an intuition of this idea, take the following example. In a recent paper re-
viewing the contribution of neuroeconomics and of behavioral economics, David Levine
([Levine(2011)]) argue that rational behavior can cause financial bubbles. Therefore,
he estimates that we do not need to look at people’s psychology and brain functioning
since a theory of irrational behavior is unnecessary. He gives a sensible illustration (p.
17):

The situation in a market panic is similar. Suppose you turn on the
television and notice the Chairman of the Federal Reserve Board giving a
speech indicating that the financial sector is close to meltdown. It occurs
to you that when this happens, stocks will not have much value. Naturally
you wish to sell your stocks – and to do so before they fall in price, which is
to say, to sell before everyone else can rush to sell. So there is a “panic” as
everyone rushes to sell. Individual behavior here is rational.

The market panic situation Levine is describing has the form of an assurance game (pay-
offs are those of the row player, in column are represented all the players but one):

Sell Do not sell
Sell 5 6

Do not sell 0 10

In this situation, everyone will be better off by not selling his stocks but if others decide
to sell, the best one can do is to sell. That everyone rationally choose to sell after having
seen on television the Chairman of the Federal Reserve predicting a financial meltdown
is another instance of correlated equilibrium: the speech of the Chairman on television is
a public signal allowing correlated strategies. It indicates to each player to sell his stocks
and clearly, each player has to follow the signal provided that everyone else do the same:
the correlated strategy “sell if the Chairman announces a financial meltdown” is a best
reply to itself and so corresponds to a correlated equilibrium. Levine gives this example
to make the case of his argument that looking at psychological mechanisms is unneces-
sary. However, actually both psychological and institutional factors enter the picture.
The formalism of Lewis’ theory of common knowledge is useful here. The Chairman’s
speech is a public event A: the fact that the Chairman gives his speech at television
leads everyone to reasonably believe that everyone knows A. The public announce of the
Chairman leads each individual to believe the proposition P that a financial meltdown
is coming. Provided that each individual believes that all individuals are symmetric

23The idea that institutions act on beliefs and have an intersubjective nature can be found in both eco-
nomics and philosophy. For the former, see [Aoki(2001)], [Greif(2006)]; for the latter, see [Searle(1995)].
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reasoners, everyone know that everyone know P: that a financial meltdown is coming
becomes common knowledge. All four conditions for common knowledge to be generated
are satisfied. Then, the Chairman’s speech A is a reflexive common indicator making
everyone’s expectations converging to P, making P a self-fulfilling prophecy.

In this example, the Chairman’s speech makes the financial meltdown a salient possibil-
ity because of its framing effect. What we want to know are the causal mechanisms lying
behind this framing process. There are clearly biological and psychological mechanisms:
the observation of the event A is possible because humans have some cognitive and sen-
sory faculties. Moreover, the way each individual links A to P is based on reasoning
faculties, both deductive and inductive. Finally, the assumption that we are symmet-
ric reasoners (necessary for Lewis’ fourth condition to be satisfied) is partly ground on
the evolutionary history of the Human specie. Therefore, framing (or labeling in Sug-
den’s words) is partially tied to proximate (psychological) mechanisms. But it is clear
in this example that we cannot understand how the event A makes the proposition P
common knowledge if we ignore the institutional context that is tacitly assumed. In
fact, this example is full of institutional signs that makes the example understandable
and meaningful for the community of economists and beyond. For instance, one cannot
understand how the Chairman’s speech becomes an indicator if one ignores the institu-
tional role of the Federal Reserve and of its Chairman in the US economy. Indeed, it
is probable that a similar announce made on television, on the same day at the same
hour, by any other individual (even if he is an economist) would not lead the propo-
sition P to become common knowledge. Now, it is doubtful that the propensity of A
to make P common knowledge is tied to the personality of the chairman. It is more
likely that this propensity is best explained by the institutional role that is occupied by
that person. That the head of the Federal Reserve is an important person susceptible
to have influence on the economy and that has access to important information is the
product of the institutional structure of the American economy. That every American
adult persons know this information can be explained by the fact that this is part of a
common culture which is itself generated by the fact that Americans live in the middle
of the same economic and non-economic institutions. In other words, salience through
framing results from a shared institutional heritage. We expand on this point in the next
section, introducing the concepts of embeddedness and of common understanding.

4 The Institutional Dimension of Salience: Embeddeness and Common
Understanding

We have just argued that institutional factors are important to understand how salience,
as a special kind of framing, works. Institutions lead people to significantly frame a given
situation in the same way, so that a thing someone views as salient is also seen as salient
by others. Starting from Schelling’s account and as it is clear in the game-theoretic
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frameworks of Lewis, Sugden and Bacharach, salience occurs in strategic interactions.
Therefore, it is not sufficient to see something as salient to choose it, we have also to
expect that everyone see the situation as we see it. Therefore, salience through framing
has an intersubjective dimension and so implies some form of collective reasoning. In
this section, following [Postema(2008)], we define salience as a public phenomenon. This
implies that to acknowledge that something is salient in a population builds on some
form of common understanding of the situation. This common understanding is made
possible when individuals’ action and thinking is embedded in the same institutional
framework.

4.1 Salience as a Public Phenomenon

That salience has a public (or collective) dimension is already featured in Lewis’ theory
of common knowledge: the conspicuousness of any solution builds on the assumption
that individuals share the same background information and similar inductive reasoning
modes. We can go further by pointing that individuals will form convergent expecta-
tions not only of they shared modes of reasoning and information but moreover if they
recognized this fact. It makes salience eminently social because only members of a specie
endowed with the ability to create culture can develop reflexively such a knowledge.
As Gerald Postema puts it ([Postema(2008)], p. 45): “Salience, so understood, is not
merely a matter of psychological fact, it is social fact - or rather, it is a fact available
only to beings capable of exercising a certain kind of social capacity”.

In an important series of articles on Lewis’ approach of conventions, the philosopher
Margaret Gilbert ([Gilbert(1989)], [Gilbert(1990)]) argues that the salience (especially
because of precedent) of a particular action or outcome does not in itself give one suffi-
cient reasons to expect that others will choose this action or outcome. Indeed, to play
the salient strategy, it seems that the same reductio ad infinitum thinking is necessary
than in any coordination game with multiple equilibria: I will choose the salient strat-
egy S if I expect you to choose S; you will choose S if you expect me to expect you
to choose S, and so on. The “impotence of salience”, Gilbert argues, makes it useless
for rational players to coordinate in strategic interactions. As noted in the second sec-
tion, Bacharach’s VFT demonstrates that this kind of salience is however sufficient to
change a pure coordination game in a Hi-Lo game with a payoff-dominant equilibrium;
all we need then is a decision rule making players choosing this equilibrium. However,
following Lewis’ account of common knowledge, framing and choosing are in fact deeply
intertwined: the choice to follow the proposition P is motivated by the fact that it is
common knowledge that A indicates P. Once we see the chairman of the Federal Reserve
predicts a financial meltdown on television, we all decide to sell our stocks even if the
perfectly symmetric correlated strategy also forms a correlated equilibrium, and even if
other events A’ can potentially serve as correlating devices.
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We contend that the only way to make sense of the seemingly natural attraction exerts by
specific salient events is that individuals share social capacities. Postema ([Postema(2008)])
points to the importance of common practical reasoning. This leads people to make sense
in an harmonic way of social features without complete deliberation.24 But social capac-
ities are more than common practical reasoning. In fact, reasoning needs inputs insuring
each person that everyone understand the situation in the same way. This implies that
salience is public because it cannot resume to the private description of the situation of
each individual. More than common reasoning, salience necessitates common reflexivity
or more precisely, high-order common reflexivity. Below, we show that high-order com-
mon reflexivity allows individuals to be confident in the fact that they have a common
understanding of a given situation and that the higher the degree of common reflexivity,
the more we approximate a form of collective thinking.

4.2 Common Understanding and Collective Thinking

Reflexivity is a circular form of reasoning where the thinker has conscience of and re-
flects on his own thinking process. The famous quotation of the French philosopher René
Descartes “je pense donc je suis” points to the fact that reflexivity is at the heart of
what defines any human being. Concepts of “human being” or of “humanity” are the
product of how humans think of themselves. Arguably, reflexivity is what distinguishes
humans from any other intelligent animal. Conventional game theory does not ignore
the importance of reflexivity. Indeed, the assumption of common knowledge of ratio-
nality (not in Lewis’ sense) ensures that every individuals have the same cognitive and
reasoning abilities such as when a player asks “what will he do?”, it is as if he would
ask “what will I do?”. This is precisely this kinds of reflexivity that generates some of
the puzzle presented in the first section.

In a typical Cartesian understanding, reflexivity is an individually-centered thinking
process; it only involves the first person of the singular. Reflexivity helps the individ-
ual to define himself and to understand the implications of his own thinking activity.
However, as argued above, salience is public and social. It can be understood only
by abandoning the subjective point of view to adopt the intersubjectivity perspective.
With this aim in mind, we propose to define the concept of common reflexivity as follows:

Common reflexivity : there is common reflexivity in a given community
C when the members of C reason identically on the same set K. K includes
individuals’ thinking process and a bundle of relevant information about
situations frequently occurring for C.

24Postema builds is argument on the example of jazz music. Jazz playing is largely grounded on
improvisation and relies on intuitive, implicit thinking. Despite of this, jazz thinking appeals to capacities
that when exert produce an harmonious, complex and articulated form of social knowledge.
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Therefore, common reflexivity implies the symmetric reasoning condition found in Lewis’
theory of common knowledge. Common reflexivity indicates that every member of the
community C interprets K the same way. It is important to note that K relates to
the life of the community, that is of the type of interactions each member of C is reg-
ularly involved in. Reflexivity helps individuals to define their individuality. Common
reflexivity helps individuals as members of a community to define their individuality in
relationships with the community they lived in. To see this, we define the concept of
high-order common reflexivity :

High-order common reflexivity : we say that there is second-order common
reflexivity when every members i of the community C reason on the fact that
every members of C reason identically on the same set K. Generalizing, there
is nth-order of common reflexivity when each member of C reflects on the
fact that there is (n− 1)-order of common reflexivity in C.

A high-order of common reflexivity in a community C implies that everyone know that
everyone interpret the information contains in K identically. As in Lewis’ theory of
common knowledge, infinite-order common reflexivity is both non-realistic and unnec-
essary: it is non-realistic for clearly evident cognitive limitations (even if this kinds of
reflexivity is largely unconscious) and it is unnecessary because the marginal confidence
brings by a supplementary level of order of common reflexivity is decreasing as the level
of order is higher. We are able now to define the concept of common understanding as
the theoretical limit of infinitely high-order of common reflexivity:

Common understanding (CU): there is common understanding in a com-
munity C when the degree of common reflexivity in C reaches an arbitrarily
high level.

CU means that every members of a community are confident in the fact that everyone
interprets recurring or representative situations in the same way.25 Therefore, salience as
a public phenomena is the product of CU . It helps to understand why some correlated
devices and not others are salient and generate correlated equilibria. In Levine’s example
of the Chairman’s speech, the interpretation of the prediction of a financial meltdown on
television is obvious to any one is acquainted with market economies having a long his-
tory of financial turbulences. Arguably, every leaving people in market economies have
a common understanding of the way this economies work and so “know” that a signal
send by the Chairman of the Federal Reserve is significant and meaningful to everyone.

It is interesting to note that CU is an integral component of collective thinking (or

25CU in Lewis’ theory of common knowledge is what make an event A a common reflexive indicator
of P. In Sugden’s theory of focal point, CU approximates a situation of common language. Finally, in
Bacharach’s VFT, CU it implies that every individuals have the same (or quasi-identical) frame and
that this is common knowledge.
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team reasoning).26 Collective thinking consists in substituting the pronoun “I” for the
pronoun “We”. A team reasoner will adopt a form of reasoning of the kind “we are in a
situation S, we have the objective O, therefore we should do action A”. It is pretty clear
that actual collective thinking implies CU since the first person of the plural indicates
collective agency. Collective agency means that a group is as a person: if reflexivity
is what defined a person, common reflexivity (and so CU) is what defined a group.
However, collective thinking goes further than CU because it leads individuals to act as
members of a group by behaving such as the collective aim will be achieved. In collective
thinking, the individual abandons his personal preferences and therefore ceases to be an
agent with a well-defined set of preferences. By contrast, CU does not imply abandoning
individual agency: individuals may still behave according to their personal preferences
through a reasoning of the kind “we interpret the situation as..., so I should do...”.
But CU is what makes possible the articulation of individual reasoning and collective
reasoning because it ensures that individuals use similar or compatible frames. It also
points to the fact that individuals’ action and reasoning are always embedded in collective
structures.

4.3 Common Understanding as the Product of Embeddedness

Where do CU comes from? How are higher-orders of common reflexivity generated?
These are questions one has to answer to give a complete explanation of salience and
focal points. As suggested in the third section with the example of the market panic
following a speech of the Chairman of the Federal Reserve, institutions largely explained
why this speech acquires salient properties by being a reflexive indicator. Because in-
dividuals in the same community share the same institutional heritage, they have con-
fidence in the fact that they interpret the same institutional fact in a similar fashion.
They have a common understanding of many situations and they are used to rely on the
same institutional signals to make sense of what is happening. Therefore, this is this
shared institutional heritage that bring common understanding into a community.

The sociological concept of embeddedness is helpful to explain the role played by in-
stitutions in generating common understanding and salience.27 The sociologist Mark
Granovetter ([Granovetter(1985)]) has proposed this concept as a remedy to the “over-
and undersocialized conceptions of human action in sociology and economics”. Accord-
ing to Granovetter, the oversocialized conception of human action is pervading in modern
sociology. It developed has a response to the undersocialized conception of the individual
one can found in economics but in fact originates in the political philosophy of Thomas

26See [Gold and Sugden(2007)] for a survey of the main theories of collective thinking in economics
and philosophy.

27Initially, the concept of embeddedness has first been proposed by the Hungarian economist and
anthropologist Karl Polanyi. However, Polanyi largely used this concept in a structuralist sense which
largely departs from its use in modern sociology.
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Hobbes. Since Granovetter wrote his article in 1985, game theory has largely displaced
the atomistic conception of the consumer and of the producer in economics. But Gra-
novetter’s article already point to the lack of contextual and historical dimension of
more recent microeconomics and to the rather mechanistic treatment of the interactions
between individuals and collective structures. Granovetter’s embeddedness concept em-
phasizes the importance of networks and personal relationships in and out of markets for
generating trust and discouraging malfeasance ([Granovetter(1985)], p. 490). Because
most of economic relations are organized through network structures, agents actually are
engaged in repeated interactions where the identity of partners is known. Reputation
building is therefore of primary importance and leads to interactions where it is com-
mon knowledge that agents have common interests. Granovetter then goes on to argue
that social structures, more than morality or institutional arrangements, are the main
explanatory device to understand how trust, coordination and cooperation are generated.

Granovetter’s thesis has been heavily discussed and has received some strong criticism,
mainly coming from sociologists. To make embeddedness a useful concept to understand
how common understanding and salience emerge in a population, at least two major
amendments should be made to Granovetter’s analysis. First, Granovetter opposes “so-
cial structures” and “institutional arrangements”. Given our definition of the concept
of institution, it should be clear that institutions are part of social structures. If we
identify networks with social structures, we can go further: institutions define networks
by imposing rules and norms regulating social interactions. Second, Granovetter’s argu-
ment about trust building through personal relationships seems perfectly appealing from
a game-theoretic point of view. In fact, repeated game-theory has helped economists
to build an important literature on reputation and learning in strategic interactions.
While economic sociology can help to understand the building of network structures
generating repeated interactions, embeddedness proper does not bring much insight on
the generation of trust. However, keeping with the idea that embeddedness points to
the fact that individual action occurs through network relations and more largely in
communities defined by specific institutions, we have one way to explain how common
understanding can be generated.

There are two general ways through which an arbitrarily high-order of common reflexivity
can be generated among a population, either through repeated personal relations or
through identity (indirect) construction:
1) Repeated personal relations: a person i can acquire confidence of high-order
common reflexivity with a person j if past interactions between both persons indicate
that they frame relevant situations in the same way;
2) Identity (indirect) construction: a person i can acquire confidence of high-order
common reflexivity with a group of persons j if past interactions between persons j or
other relevant information indicate to i that they frame relevant situations in the same
way than person i.
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Personal relations correspond to situations where the identity of others is known such
as we know or have reason to believe that they use similar frames than us. Identity
construction refers to more general cases where, even if we do not personally know each
person, specific signs indicate that they should use the same frame than us. In both
cases, institutions play a central role to help the constitution of common understanding.
In the first case, the repetition of personal relations is made possible by specific insti-
tutions creating network relations. In the second case, institutions signal to individuals
that they share an institutional heritage and so that there is a high probability that
they use similar frames. We call this last case “identity construction” since it is because
institutions reveal to individuals that they have a common identity that they can be
confident that it exists a high-order of common reflexivity. In the proposed framework,
institutions are necessary for common understanding among a population to emerge.
Since we have demonstrated that salience requires common understanding, we have es-
tablished the institutional dimension of salience.

What we have just argued is that salience is not a pure psychological and natural phe-
nomenon. It is because salience is also public and social that institutions are part of it.
Institutions make possible the common understanding necessary to overtake the “impo-
tence of salience”. However, institutions also contribute to directly shape the frames of
individuals. In a sense, institutions are themselves focal points: for example, laws such
as speed limitations make public a specific limit and, once common understanding is
achieved, this information is both salient and meaningful. In the example of the speech
of the Chairman of the Federal Reserve, the institutional role of the Chairman gives
good reasons to everyone to focus on every words the Chairman pronounce. Both in
Sugden’s theory of focal points and Bacharach’s VFT, institutions can be understood
as descriptions, labels or frames as such, providing to some strategies or outcomes some
kind of uniqueness. Therefore, to explain the origins of frames, we have to explain the
origins of institutions, which is the task of institutional economics. Hence, institutions
are particularly important to understand salience: they influence individuals’ frames and
they are are part of the identity of a community, permitting common understanding. As
noted above, following Lewis, it explains why we have to see salience as simultaneously
both the result of framing and choosing: frames produce salience and common under-
standing justifies to choose the salient strategy or outcome.28 We have pointed that
institutions are responsible for both.

28To understand this point, think of a city or a country where speed limitations on highways are legally
set at 130 km/h but where conventionally everyone used to drive at 140 km/h. The law contributes to
shape the frame of every drivers but drivers’ common understanding of the situation lead them to drive
slightly over the legal limit.
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5 Concluding Remarks

This paper developed a conceptual and theoretical analysis demonstrating the insti-
tutional dimension of salience. Our aim was to show that the empirical significance of
salience in economic interactions cannot be captured by a uniquely formal game-theoretic
analysis but calls for a reflection on the institutional mechanisms underlying this phe-
nomenon. Traditionally, game theorists have used two strategies to integrate salience in
their formal analysis: either salience is formalized as the result (the explanandum) of an
evolutionary process or salience is used as a quasi-primitive concept (an explanan) ex-
plaining the formation of norms and convention. The first strategy can potentially help
to understand the psychological origins of salience but it will necessitate to investigate
the proximate causes of salience. This is not the route taken by evolutionary generalism.
The second strategy has produced important results. Both Sugden’s theory of focal point
and Bacharach’s VFT propose a formal framework allowing one to inquire how salience
works through framing and what role it played in strategic interactions. However, both
approaches fail to explain the origins of frames generating salience and so cannot pretend
to develop a complete account of salience. David Lewis’ theory of common knowledge
offer an interesting alternative since it emphasizes the epistemic conditions necessary
for salience to occur. Our analysis largely build on Lewis’ one, but it went further by
investigating how institutions help to fill these epistemic conditions.

Our study produced three significant results. First, though salience acts through a psy-
chological framing process, it is resolutely a public, social and collective phenomenon.
Once we interpret salience as a form of correlated equilibrium, we have to include the so-
cial and public dimension to explain why some features and not others in an interaction
act as a correlated device. Second, following Lewis, we pointed that salience through
framing necessitates that individuals, as members of a community, have confidence in
the fact that they share a way of framing and interpreting a given situation. We devel-
oped the concepts of common reflexivity and common understanding, as parts of team
reasoning, to capture this aspect. Finally, using the idea of embeddedness, we showed
that institutions help to foster common understanding in a community, notably through
identity construction.

This framework calls for empirical research. It also leads to ask how salience can be
accounted in formal analysis. Our analysis suggests that formal game-theoretic analysis
should take salience as a primitive concept. But when game-theoretic models are used
to develop historical and contextual analysis of the kind of [Aoki(2001)] or [Greif(2006)],
our framework points to the importance of the historical narrative to ground the formal
analysis in the historical, epistemic and institutional reality.
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