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Abstract

This paper examines game theoretic models of coordination conventions. Firstly, the paper shows that static
models of coordination cannot explain the emergence of coordination conventions. The best interpretation of
these models is that they study the conditions under which coordination is possible. The examination of these
conditions suggests that history and existing institutions are important in the process of cmergence of
institutions. Secondly, an examination of dynamic models of coordination conventions reveals that some of
these models explicate some of the ways in which coordination may be brought about in the model world.
Nevertheless, consideration of these models fortifies the point that history and existing institutions are crucial
Jor explaining the emergence of conventions in the real world. Based on these observations, the paper
suggests that game theory as a framework of analysis is the best possible interpretation of game theoretic
models of coordination conventions.
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L. INTRODUCTION

The present paper focuses on the emergence of coordination conventions and on the use
of game theory in this literature. David Lewis’ attempt “to render the notion of
convention independent of any fact or fiction of convening” (Quine, in Lewis 1969: xi1) 1s
a corner stone in the history of explaining the emergence of institutions as unintended
consequences of human action. Many attempts had been previously made to show that
institutions might be considered as unintended consequences. l.ewis combined these
ideas, especially those of David Hume and Thomas Schelling, in order to present a
convincing argument along these hines. He followed Schelling’s (1958: 208) suggestion
that “the coordination game probably lies behind the stability of institutions and
traditions.” His analysis of convention led to a research area known as ‘economics of
convention’. It is in this area that conventions are usually regarded as solutions to
coordination problems." Yet for nontrivial cases, there are multiple solutions to a single
coordination problem. While authors such as Schelling and Lewis think that which of the

"It is also argued that conventions may emerge out of games that involve partial-conflict. For example,
Sugden (1986) lists three types of conventions: (i) coordination conventions, (ii) conventions of property and
(iii) of reciprocity (also see Ullmann-Margalit 1977). Under this broader definition, this paper discusses
coordination conventions.



two solutions is established as a convention depends on the particularities of the
environment, modern (evolutionary) game theory abstracts from these particularities.
That is, in contrast to Schelling’s and Lewis’s ideas, research in this area has been
predominantly unempirical. This has been one of the prominent lines of criticism directed
at these models. Many authors, such as Sugden (1998ab, 2001), have suggested that the
study of convention should be empirical, in the sense that more attention should be paid
to the particularities of existent institutions. Here it is argued that the difference of
opinions regarding the study of conventions can be resolved by nterpreting game-
theoretic models of conventions as fulfilling diverse tasks in the process of explaining the
emergence of conventions. While some of these models provide partial potential
explanations, others examine the conditions under which a certain outcome 1s plausible.
In fact, different models of convention fit each other in a way that allow us to see them as
providing a good framework for understanding the emergence of particular conventions
and for empirical research concerning conventions.

The plan of the paper is.as follows: The second section introduces the idea that
conventions are solutions to coordination problems and points out the importance of
history and existing institutions in the explanation of the emergence ot convéntions. The
worry that abstract game theoretical analysis may not explain the emergence of
conventions 1s also introduced here. The third section discusses the possibility of
coordination in the model worlds created by game theorists. Firstly, standard static games
and problems such as ‘equilibrium selection’ and ‘justifying Nash equilibria’ are
discussed. It is argued that static models cannot explain the emergence of coordination
(and hence conventions) even in the model world. The best interpretation of these models
is that they study the conditions under which coordination is possible. The examination of
these conditions suggests that history and existing mnstitutions are important in the process
of emergence of institutions. Secondly, the possibility of coordination in a dynamic
setting is discussed; in particular learning and models with boundedly rational agents are
discussed. It 1s argued that learning models explicate some of the ways in which
coordination may be brought about in the model world. Nevertheless, consideration of
these models fortifies the point that history and existing institutions are crucial for
explaining the emergence of conventions in the real world. The fourth section discusses
these 1ssues in a general setting and presents a general evaluation of models of
coordmation and coordination conventions. The fifth section concludes the paper.

2. CoordInatlon Conventlons

Let us say that we want to explain the emergence of the ‘rules of the road’ and to show
how such a convention could emerge merely from the interactions of individuals who do
not intend to bring it about. Since we want to explain the emergence of the convention we
should start from a situation where no such convention exists. If there are no such
conventions, when two people approach each other from opposite directions, they have to
make a choice. They may drive on the left, or they may drive on the right. It does not
matter which side of the road they choose as far as the other person chooses the same
side. This is the only thing that matters, because if they fail to coordinate they may
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confront hazardous situations. In the terminology of game theory this is a coordination
game of the following form:

Table 1. The Driving Game
Player B

Lef t Right

Left a,a b,b
Player A
Right b,b a,a
a>0andb=10

Here ‘Left” and ‘Right’ are the possible options for players A and B. The letters, a and b,
in the table represent the payoffs to their actions. If both player A and player B choose
‘Left’ they have positive payofts. Similarly if they both choose ‘Right’ they have positive
payoffs. If they fail to coordinate they do not have positive payoffs. For simplicity,
henceforth, we will assume that b = 0. This table tells us that it is in their interest to
coordinate. Let us suppose that they have to make their choices simultaneously without
any communication. Additionally, assume that individuals A and B are rational, that they
both know the rules of the game, and that table 8.1 presents all the information available

to them. Given the payoff structure of the game each player has an incentive to predict
what the other would do. The question is: “how?”

The driving game is a sample coordination problem?® and according to Lewis’s, if a
population of agents expect each other to choose a certain action all the time, we may talk
about the existence of a driving convention. More properly,

“A regularity R in the behaviour of members of a population P when they are agents in a
recurrent situation S is a convention if and only if it 1s true that, and it i1s common
knowledge in P that, in any instance of S among members of P,

‘everyone conforms to R;

everyone expects everyone else to conform to R;

% There is another gamc where individuals may unintendedly coordinate their activities, which is called "the
minimal social condition." In one version of this game players do not even know that the consequences of
their action depend on other players actions, in another version they are not informed about the existence of
others. Nevertheless, they know the available strategies and observe the consequences of their actions. The
basic idea behind this type of games is that individuals may coordinate their actions even if they do not know
the rules and structure of the game. On "the minimal social condition" see Sidowski, Wyckoff and Tabory
(1956), Sidowski (1957), Colman (1982a), For a brief overview of the literature see: Colman (1995: 40 - 50).



‘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 coordination equilibrium in S.”
Lewis (1969: 58)

‘That is, 1f in a society everyone drives on the right; expects everyone else to drive on the
right: and prefers to drive on the right on condition that the others do, then we may say
that the driving convention in this society is driving on the right-hand side of the road.
Briefly, in the above game, both (right, right) and (left, left) are candidates for becoming
a driving convention. Basically, (right, right) and (left, left) are Nash equilibria of this
game,” or coordination equilibria in Lewis’s terms.* An important aspect of this
coordination game is that there is no guarantee that the agents will be successful in
reaching one of the equilibria (Lewis 1969: 24). In order to explain how conventions
emerge one has to show that coordination is possible and how concordant mutual
expectations arise.

Now let us consider the case of two players in order to focus our attention on this point. If
two drivers are driving in the middle of the road and have no other information than what
is available from the above game-theoretic presentation, they will actually have no way to
tell rationally what the other will do. In the terminology of game theory, the two
equilibrium points (left-left and right-right), which represent the alternative conventions,
are formally indistinguishable and the problem facing the players is known as an
equilibrium selection problem. Yet standard game theory suggests that there is also a
mixed strategy equilibrium. In a mixed strategy equilibrium players randomize therr
choices according to the payoffs attached to the alternatives. Since the payoffs in this
game are symmetric, the mixed strategy equilibrium of the game consists of the situation
where agents choose one of the two alternatives with equal probability (50%, 50%).
However, such an equilibrium could not form the basis of a convention. To see this
consider the case for many players: There is no guarantee for success even if all agents
mutually expect the others to use a mixed strategy.” When everybody uses mixed
strategies no one would expect others to conform to a certain pure strategy equilibrium all
the time. Agents who continuously use mixed strategies cannot bring about a driving

convention.

* In a Nash equilibrium, the players’ strategies are best responses to the other players® strategies, that is,
players get the highest payoff given others’ strategies (see Gintis 2000: 6-14, Bierman and Ferandez 1998:
16). Or more intuitively, “no player has any incentive to deviate unilaterally from it”. so ‘players do not regret
their strategy choices’. (Colman 1995: 59)
* What Lewis calls ‘proper coordination equilibrium’ is a stronger (solution) concept than the Nash
equilibrium. This difference does not change the nature of our argument. Note that Sugden (1998a: 4) argues
that “one consequence of Lewis’s definition is that he is able to argue that conventions tend to become norms,
Evhile on the usual game-theoretic account, Nash equilibria are sustained simply by self-interest.”

Moreover, mixed strategy equilibrium is a problematic concept: “it is hard to sce how a mixed strategy
equilibrium can be a solution” (Bicchieri 1993: 60, also see Fudenberg and Levine 1998: 19).
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Moreover, it has been suggested that instead of playing mixed strategies agents would
search for clues for successful coordination. For example, Schelling (1960) argues that
existing conventions, norms, personal history, imagination, analogy, etc. help individuals
to single out one of the many equilibria and help them solve novel coordination problems.
Lewis expresses the same idea by arguing that salience and precedence are two important
means of creating concordant mutual expectations. In the language of game theory, the
equilibrium that stands out among others as a salient option is called a ‘focal-point
equilibrium’. Schelling (1960) reported a series of informal experiments where real
individuals were much more successtul in coordination than their model counterparts.
Lewis and Schelling’s intuition and informal experiments have been confirmed by formal
experiments (e.g., Metha et al. 1992, 1994ab) that revealed that (‘“boundedly rational”)
real individuals were much more successful in solving coordination problems than their
(hyper) rational model theoretic counterparts. This suggests that real individuals who are
confronted with the driving game base their expectations about others on the
particularities of their environment and on history; rather than using mixed strategies.

In general, experiments point out a gap between the “predictions” of standard game
theory and the actual behavior of individuals, a gap that has been confirmed by a number
of other experiments concerning some other games, such as the ultimatum game (e.g.,
Giith et al. 1982, Henrich er al. 2001, 2002).° In sum, it is suggested that in these games
real individuals were not doing what the theory predicted them to do and that history,
cultural and personal traits, experience, analogies with previous situations etc. are
relevant for explaining how real individuals behave and how institutions emerge. If this is
true then there appears to be an important disparity between the model-worlds created by
game theorists and the world where real individuals live.

These experiments support those authors (e.g. Sugden 1998ab, 2001) who demand that
explanations of the emergence of institutions should be more empirical. Of course the
idea that “institutions and history matter” is neither new nor surprising. Many institutional
economists have demonstrated (e.g., North 1990, Greif 1998) that they do.” What is
surprising may be that many economists and game theorists are convinced that institution

® Note also that Schelling argues: “[...] the mathematical structure of the payoff function should not be
permitted to dominate the analysis.” (b) “[...] there is a danger in too much abstractness: we change the
character of the game when we drastically alter the amount of contextual detail [...]. /t is often contextual
detail that can guide the players to the discovery of a stable or, at least, mutually non-destructive outcome.
[...] This corner of game theory is inherently dependent on empirical evidence.” Schelling (1958: 252
emphasis added)

The importance of history has been studied widely in different research areas in economics. For example,
Tirole (1996) studies what happens if individual’s reputation is dependent on his past behaviour and on the
behaviour of the group he belongs. He argues that dishonest behaviour in the past increascs the time needed
to establish a reputation of honesty in a way that a new generation of agents may suffer from the dishonesty
of their predecessors. The literature on path-dependency studies how an cconomy may lock into an inefficient
equilibrium because of historical accidents and feedbacks created by externalities (e.g., Arthur 1984, 1985).
Other interesting examples are Azariads and Drazen (1990) and Krugman (1991).



free and history independent models, such as the driving game, may provide insights
about socio-economic phenomena, despite the existence of intense criticism and evidence
on the contrary. If so, many economists are confident that these abstract, ahistorical
models have something to contribute, one is tempted to give them the benefit of doubt. It
may be that there is some serious misunderstanding between economists who use abstract
models and their critics. In order to investigate whether there is such a puzzle, we need to
attend to some of the difficulties presented by equilibrium selection and game theory in
general.

3. CoordlInation In the World of Models

The driving game presented in table 1.1 is a one-shot game. It may be considered as a
representation of the state of affairs when two individuals face the aforementioned
coordination problem for the first time. Moreover, it serves as a representation of the
possible outcomes they may reach after making their choices. As we have mentioned, two
pure strategy equilibria, (left, left) and (right, right), are considered as states where
individuals have no intention to deviate, i.e., change their strategies. Moreover, if many
individuals are involved, these equilibrium points represent alternative conventions. In
order to explain the emergence of conventions, or how individuals coordinate, one has to
explain how concordant mutual expectations emerge. )

For a certain equilibrium (e.g., left, left) to get established and maintained agents need to
“know” what the others will be doing. In other words, every individual should know that
every other has a good reason to play a certain strategy (e.g., left) and that this is common
knowledge:®

“So if a convention, in particular, holds as an item of common knowledge, then to belong
to the population in which that convention holds—to be party to it—is to know, in some
sense, that it holds. If a regularity R is a convention in population P, then it must be true,
and common knowledge in P, that R satisfies the defining conditions for a convention. If
it is common knowledge that R satisfies them, then everyone in P has a reason to believe
that it is true, and common knowledge in P, that R satisfies them; which is to say that
everyone in P must have a reason to believe that R is a convention.” (Lewis 1969: 61)

We have argued that given that the Nash equilibria of the driving game are formally
indistinguishable from each other it is not possible to explain how individuals would
rationally succeed in reaching one of them unless they succeed by chance using mixed
strategies. Moreover, the reasoning behind the use of a mixed-strategy does not allow us
to argue that if an equilibrium point 1s reached it may be maintained if the game’is
repeated. That is, if individuals have no clue about what to expect from the other player
and do not update their expectations with the information they have acquired in previous

8 Something is common knowledge if everyone knows it, if everyone knows that it is known by others, if
every one knows that the fact that every one knows that is known by others is known by others, and so on.
See Lewis (1969) and Aumann (19706).
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plays, we cannot explain how they may expect others to play a certain pure equilibrium
strategy. Hence we cannot explain how concordant mutual expectations are established.’

The problem of explaining why individuals play a certain equilibrium strategy is based on
a deeper problem in game theory: It is commonly argued that Nash equilibrium does not
follow from the assumption of rationality of the players, but it is a consequence of the
additional assumptions imposed on the players. More generally it is argued that the notion

of Nash equilibrium is based on the assumption that players are able to anticipate others'
actions (Bernheim 1984)."

Aumann argues:

“Nash equilibrium does make sense if one starts by assuming that, for some specified
reason, each player knows which strategies the other players are using.” Aumann (1987:
2)

Justifying Nash equilibrium, or explaining how it gets established has been an important
problem for game theorists that led to the literature known as the refinements literature.
Although this problem is usually considered as being distinct from that of equilibrium
selection, it is closely related." (Harsanyi and Selten 1988, Samuelson 1998) Both

K However, leaving this problem aside, we may easily see that sometimes it may be useful to use a mixed
strategy. For example, if we really do not know what to do, or better, if the outcome of our action is
dependent on things we cannot control, we may want to choose one of the alternatives randomly to increase
our chances of achieving the “right” result. Considering the above game, we may argue that agents may use a
mixed strategy when they have no clue about what to expect from the other player. Thus, the concept of
mixed-strategy captures the idea that “clueless” individuals may randomise their choices in the context of a
novel coordination problem.

For example. Bernheim argues:
“[...] Nash hypothesis, far from being a consequence of rationality, arises from certain restrictions on agents’
expectations which may or may not be plausible, depending on the game being played.” Bernheim (1984:
1007)
Concerning the rationality of individuals who are playing their part in the Nash equilibrium Luce and Raiffa
argue:
“Even if we are tempted at first to call a [Nash} non-conformist ‘irrational’, we would have to admit that [his
opponent] might be ‘irrational’ in which -case it would be ‘rational’ for [him] to be ‘irrational’—to be a
[Nash] non-conformist.” Luce and Raiffa (1957: 63) (also quoted in Berneim 1984: 1009)
Interestingly, this leads them to discuss the nature of game theory:
“We belabour this point because we feel that it is crucial that the social scientist recognise that game theory is
not descriptive, but rather (conditionally) normative. It states neither how people do behave nor how they
should behave in an absolute sense, but how they should behave if they wish to achieve certain ends. It
prescribes for given assumptions courses of action for the attainment of outcomes having certain formal
‘optimal’ properties. These properties may or may not be deemed pertinent in any given real world conflict of
interest. If they are, the theory prescribes the choices which must be made to get that optimum.” Lucc and
Raiffa (1957: 63)
Also see Bicchieri (1993), Crawford (1997: 210), Janssen (1998), Mailath (1992: 259 - 250, 1998: 1351).
" Jacobsen (1996: 68) argues that “the problem of justifying Nash equilibrium has nothing in particular to do
with multiple equilibria.” This s true in that the Nash solution concept is in need of a justification even in the



questions are relevant if we wish to explain the emergence of conventions. In the
refinements literature, many suggestions have been made on how to render an equilibrium
rational without relying on the assumption of common knowledge. The orthodox
justifications' (which are based on static games) fail to explain how and why individuals
would play certain equilibrium strategies (Colman and Bacharach 1997, Crawford 1997:
210 - 211, Kandori, Mailath and Rob 1993: 29, Janssen 1998a: 12). For example,
Aumann and Brandenburger (1995) and Brandenburger (1992) assume that individuals
have coordinated expectations,” yet, as Janssen (1998a: 9) argues, the justification of the
Nash equilibrium in this context requires an explanation of how individuals acquire
coordinated expectations. In fact, in order to justify Nash equilibrium in the context of a
game one has to make assumptions about agents’ expectations or knowledge about others
and every such assumption would be in need of further explanation.

Generally, the problem of justifying the Nash equilibrium and explaining why and how
agents would choose a salient strategy are similar problems. In order to justify the Nash
equilibrium one has to explain, in a sensible manner, why agent 1 would expect agent II to
choose the Nash strategy, and expect agent II to expect himself (agent I) to expect agent
II to play the Nash strategy and so on. In order to explain why a salient strategy is chosen
one has to explain why agent I would expect agent II to choose the salient strategy, and
expect agent II to expect himself (agent I) to expect agent II to play the salient strategy
and so on. For example, if two game theorists play a game with a unique Nash
equilibrium, they would consider the Nash equilibrium as a salient option because they
would mutually expect the other to play his part in the Nash solution, given that they
know that their co-player is a game theorist as well." This is because, “the salience of any
particular mode of behaviour depends critically upon whether that salience is universally

absence of multiple-equilibria. However, the solution of the problem of equilibrium selection necessitates a
J%gstiﬁcation of the Nash equilibrium.

While orthodox justifications are keep the standard structure of the game, non-orthodox justifications do
not (see Janssen 1998a). Some of the orthodox justifications of Nash equilibrium arc as follows: correlated
equilibrium (Aumann 1987, also see Janssen 1998a and Sugden 1991 for a criticism), coordinated
expectations (Aumann and Brandenburger 1995, Brandenburger 1992). Other well known refinements of the
Nash equilibrium concept are subgame-perfect-equilibrium (Selten 1975). trembling hand (Selten 1975)
intuitive criteron (Cho and Kreps 1987).

” According to Aumann (1987: 1) the puzzle is the following: “why and under what conditions the players in
an n-person game might be expected to play such an equilibrium,” in an n-player game. Particularly he asks:
‘why should we expect players to play their part in the equilibrium?’ To expect players to play their part for
an unique equilibrium, player [ has to expect the player Il to play his part, and player 11 would play his part if
and only if he expects player I to play his part. Correspondingly, Aumann introduces the notion of ‘correlated
equilibrium’. In" the correlated equilibrium players do not (need to) know what others are doing. Yet it is
assumed to be common knowledge among players that players maximize their expected utility given their
information.

" 4l the language of Schelling, Nash equilibrium may be ‘focal’. If agents share the common belief that
Nash equilibrium is normally realised, they no longer entertain the rationally admissible doubt that an
opponent will fail to conform.” Berneim (1984: 1009)
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recognised” (Berneim 1984: 1010). Yet if two mdividuals who do not have knowledge of
game theory play the same game we would have no good reason to believe that they
would play their Nash strategies. Neither the emergence ol the Nash outcome nor the
selection of a salient equilibrium among multiple equilibria can be cxplamned without
explaining how agents come to believe that the others will behave 1t a particular way. A
satisfactory explanation of how a certain Nash equilibrium gets established seems to
require a model of learning or of how agents form and update their expectations.

Particularly, one has to explain why agents would consider a certain equilibrium as being
focal or salient.

3.1.Focal Points

Schelling’s (1960) focal point argument and Lewis’s concept of salience has been
mterpreted by game theorists in different ways. Game theorists have tried to integrate the
idea that individuals maybe successful in coordination games if a certain strategy stands
out as an obvious option into the formal structure of the game. Two well-known standard
examples of this approach arc the arguments from Pareto dominance and risk dominance.
It has been argued that 1f one of the Nash equilibria Pareto dominates others then one may
argue that agents might use this as a coordination device (Harsanyi and Sclien 1988)."
That 1s, Pareto dominant equilibrium may be considered as a focal-point equilibrium. Yet
in some games Pareto dominant equilibrium 1s not always an obvious solution. For
example, in the stag-hunt game agents may perceive the Pareto dominant equilibrium as a
risky option and try to play their parts for the risk dominant equilibrium (Carlsson and
van Damme 1993ab™, cf. Harsanyi and Selten 1988). Nevertheless. unless agents are
assumed to know how the other player thinks, neither Pareto dominance nor risk
dominance seems to be a compelling argument for equilibrium selection.”

Another line of research in the line of justifying or rationalizing focal points focuses on
the attributes of the different alternatives that are present in the game sctup.”” For
example, suppose that you are a participant of a select-a-ball experiment. You and your
co-player are located in different rooms and you are asked to choose one ball among three
balls. Two of the balls are red, one 1s green and the red balls are indistinguishable. If you

® For example, Young’s (1998) modcl of the emergence of the medium of exchange “predicts” that the
?ﬁurcto—dominam equilibrium will be selected. Also see the section on learning, below.

This relates to another refinement known as the "global games approach”.

However, it should be noted that evolutionary game theory is argued to provide a tirmer basis for risk
dominance (e.g., Kandori. Mailath and Rob 1993, Young 1998) and recent theories of focal points follow the
idea that Pareto dominant equilibrium will be sclected (e.g., Bacharach and Bernasconi 1997, Janssen 1995,
1iB‘)98a. 2001, also see below).

For a good overview of ‘focal points’ see Janssen (1998b). For an early attempt to formalize the focal
points see Gauthier (1975). Some of the recent work on focal points can be listed as follows: Bacharach
(1993, 1994), Bacharach and Bernasconi (1997), Bacharach and Stahl (1997), Binmore and Samuelson
(2002), Casajus (2001), Crawford and Haller (1990), Goyal and Janssen (1996), Janssen (2001ab). Metha et
al. (1992, 1994ab), Stahl (1993).
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are able 1o coordinate on the same ball you will get 50 Euros, if not you get nothing."” It is
argued that since individuals cannot discriminate between the red balls (principle of
insufficient reason) they should choose the green ball (see Bacharach 1991 and Janssen
1995, 1998a: 15, 2001). This approach tells us that individuals may rationally play their
part in a focal-point equilibrium given that there is a unique strategy which is Pareto
optimal and that the individuals are able to cluster the indistinguishable alternatives
together (principle of coordination).”

There were some attempts to study the importance of labeling and framing i
coordination games. Sugden (1995) distinguishes between the strategic structure of the
game and the way in which the game is described or labeled for players. The result is that
the particular way in which the game is described (or perceived) influences the outcome
of a coordination game. Yet he assumes that the labeling procedure 1s common
knowledge among the agents and it remains to be explained how the labeling procedure
becomes common knowledge.” Bacharach and Bernasconi (1997), on the other hand, try
to formalize the different ways in which strategies may be framed. They generalize
Bacharach (1991)’s idea that players’ options are acts under descriptions and they are
distinguished by the concepts the players use to specify them. This model permits to
conceptualise the possible differences in agents’ perceptions and for this reason it 1s a
step further in understanding how these differences may influence the outcome of a
coordination game. Like Janssen (2001b), this model focuses on the attributes of the
alternative strategies and how players of the game perceive these attributes. Yet
unfortunately, the model 1s only able to “predict” the outcome of simple coordination
games.

" The experimenters marked the red balls in a way that cannot be scen, for example, by placing pieces of
papers marked with different numbers in the balls. After the selection is made the balls are opened to see
whether coordination has becn achieved.

® This approuach is based on two principles. PIR (principle of insufficient reason): one cannot rationally
discriminate two strateyics if they have the same attributes. POC (principle of coordination): “if in a class of
strategy combinations that respect PIR there is a unique strategy combination that is Pareto-optimal then
individuul players should do then part of that strategy combination™ (Gauthier 1975, Janssen 1998: 15). If if
pi)(1) 1s the probability that player  chooses strategy j then p(1)(red) + p{ ) (red) + p(1)(green) = 1. That is,
2pChtred)  pthiareen) I, Smilarly, 2p(2)(red) + p(2)(green) = 1. The class of mixed strategy
combinations that respect PIR are [(p(1)(red), p(Dred), p(1)green)), ((p(2)(red). p(2)(red), p(2)(green));.
Accordimg to PIR the Parcto optimal strategy combination is: (0, 0, 1), (0, 0, 1)}. This means that individuals
should choose the green object according to POC (Janssen 1995, 1998). (Note the similarity between POC
an payoff-dominance (or Pareto-dominance) of Harsanyi and Selten (1988)).

Indeed. Sugden (1995) is conscious of the incompleteness of his attempt. He follows Schelling in that
salience is an empirical matter and no theory of focal points can be complete. In another place he argues:
“they [game theorists] have been unable to integrate salience into the formal structure of game theory. [...]
few game theorists have been interested in investigating the facts of salience. [...] Instead, they have
continually been puzzled by their inability to fit salience into a theoretical structure based on a priori
deduction from premises about rationality.” (Sugden 2001: F220)
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Formal models of focal points commonly focus on whether one may explam the sclection
of the tocal-point equilibrium without assuming common knowledge. or common history.
In these models, the modeler predetermines the salient or focal option. I'or example. n
the select-a-ball game a “focal” alternative, green, was embedded mn the game setup.
What remains to be explicated in this context is the conditions under which rational
individuals would choose the focal alternative. These conditions arc expressed as
principles, such as the principles of insufficient reason. coordination, rarity preference
etc. Although formal approaches to focal points justify the mtuitive idea that ratonal
individuals would choose the green object (the odd one) in the three ball version of the
select-a-ball game, they do not help us solve the equilibrium selection problem presented
by games with two Pareto non-comparable Nash equilibria; such as the driving game in
table 1.1.

Consider a version of the select-a-ball game where there are only two balls: onc red and
one green. In this game, there is no unique strategy that 1s Pareto optimal. For this reason,
the alternative strategies remain formally indistinguishable from the point of view of the
models examined above. Yet remember Schelling’s argument that real individuals are
more successful in coordination than the model theoretic agents m games. Then.
according to him, connotations of green and red. as well as culture. history and
expericnce of the players might influence the way i which this coordination problem
would be solved in the real world. For cxample. given the existing conventions
concerning the colors on waming tags and traffic symbols. 1f both agents think that the
color “red” is more prominent than “green” and expect the other to do the same they
might be able to coordinate by selecting the red ball.”” That 1s. the existing conventions
might influence the way individuals play this game. (A similar may be developed for for
Bacharach and Bernasconi’s model).

In sum, static models (discussed above) study the conditions under which coordination
may be possible, rather than focusing on the mechanisms of coordination. Standard game
theory, refinements and models of focal points introduce the conditions under which a
certain equilibrium is plausible, but the emergence of conventions remains unexplamned.””
We learn from these models that successtul coordination is a plausible outcome of a
coordination game if conditions such as “common knowledge’. “correlated expectations .
or ‘shared frames’ hold. Successful coordination 1s compatible with rationality only under
these conditions. If we believe that individuals have a tendency to behave rationally
ceteris paribus we should take these results seriously. This framework implics that
explaining the emerge=~2 of a particular convention requires the introduction of” (urther

*” In fact, Metha et. al's (1994b) cxperiments confirm a similar result.

2 For example, Mailath argucs:

“The refinements literature still serves the usetul role of providing a language to describe propertics of
different equilibria. Applied researchers find the refinements literature of value for this reason, even thouyh
they cannot depend on it mechanically to eliminate ‘uninteresting’ equilibria.”” Matlath (1998: [372)



factors (c.g., existing conventions, history etc.) because the structure of the game does not
necessartly tell us how such an equilibrium may be reached. Bernheim makes a similar
point:

“The economist’s predilection for equilibria frequently arises from the belief that some
underlying dynamic process (often suppressed in formal models) moves a system to a
pomnt from which it moves no further. However, where there are no equilibrating forces,
equilibrium in this sense 1s not a relevant concept. Since each strategic choice is resolved
for all time at a specific point during the play of a game, the game itself provides no
dynamic for equilibration.” Bernheim (1984: 1008)*

As a model of conventions the driving game in table 1.1 does not explain how
conventions may emerge, but merely provides a framework for analyzing some of the
properties of conventions. The explanation of the emergence of convention appears to
require that we bring in more ingredients to this model and consider the process of
emergence of conventions. The next section discusses whether ‘learning’” may explain the
possibility of coordination.®®

3.2.Rationality and Learning

The driving game presented in table 1.1 is a one-shot game. It may be considered as a
representation of the state of affairs when two (“clueless”) individuals face the
aforementioned coordination problem for the first time. A two-player one-shot game
cannot be a good model of the emergence of driving conventions. At most it describes the
relevant coordination problem for two individuals, but not how it is solved. Coordination
of two drivers is not enough to create a convention: for a convention to exist there should
be many drivers who are coordinating on one of the equilibrium points and who are
expecting the others to do the same. Hence the relevant game theoretic concept here
would be a multi-player repeated game; e.g., where n individuals repeatedly meet in pairs
and play the one-shot driving game in table 8.1 (which is called the ‘stage game’ in this
context). However, even if we present the game in this form standard (non-evolutionary)
game theory is not very helpful in explaining the emergence of conventions, or In
showing how one of the two possible equilibrium points is reached. The perfectly rational

“ Bernheim (1984) and Price (1984) suggest an alternative concept of rationalizability:

“f..] an individual 1s rational [...] if he optimises subject to some probabilistic assessment of uncertain
cvents, where his assessment is consistent with all of his information. [...] If it is possible to justify th choice
of w particular strategy by constructing infinite sequences of self-justifying conjectured assessments in this
wayv, then [ call the strategy “rationalizable’.” Berneim (1984: 101 1)

However, rationalizability cannot easily be considered as a refinement or a justification of Nash equilibrium
concept. Because, 1t is less strict than the Nash equlibrium concept. For example, Samuelson (1998) considers
the concept of rationalizable strategy as being somewhat opposite to the refinements movement.
Rationalizability criterion helps us justify players’ choices, but it does not help us discriminate among several
equilibria of the game (Bicchieri 1993: 51 - 52).

% Another mechanism that may explain successful coordination is replicator dynamics.
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model-players who are able to reason about all possibilities in the repeated game would
tail to bring about a convention for they would have no clue about what exactly 10 expect
from others given the structure of the game (also see Bernheim 1984: 1008 — 1009).
Obviously, random play (e.g., playing a mixed strategy) of all agents would not bring
about a convention. Moreover, even if all (or most of the) agents would be able to
coordinate on one of the equilibria by chance, this equilibrium would not be stable and
would not constitute a convention. That is, unless agents update their expectations or
learn to play in a certain way as they repeatedly play the game we cannot explain how a
certain equilibrium point would be self-supporting.

Given the concepts of salience, precedence and focal points, explanation of individuals’
success in coordination and emergence of conventions necessitates the study of learning
in coordination games. The mechanisms of imitation, reinforcement and best reply
dynamics have been employed in various forms to study the consequences of individual
learning behavior in coordination games.”® There is a large number of models that use
different assumptions concermning how individuals learn i repeated games. It 1s not
necessary to give a full account of this literature here.” It will sutfice to examine some of
the 1mportant 1deas in order to give a flavor of the models that focus on learning and
evolution in the context of a coordination problem.

Standard justifications of the Nash solution concept and solutions to the equilibrium
selection problem fail to explicate why rational individuals would play their part in the
Nash equilibrium or choose a certain Nash equilibrium among many. Assuming ‘common
knowledge’, ‘correlated expectations’ or ‘shared frames’ does not help us explain how
real world agents are able to coordinate, and individual dynamics of coordination has to
be examined to explain the emergence of conventions as unintended consequences of
human action. An important question is whether rational individuals who learn from
experience might arrive at a coordination equilibrium. Or whether we could explain the
emergence of a convention without restricting individuals' expectations and learning
behaviour with a certain form of common knowledge assumption. Goyal and Janssen
(1996), who study similar questions, argue that rationality alone does not suffice to
explain coordination even if individuals are able to learn. The 1dea behind this argument
is the following: In order to ensure coordination in the next period, every agent has to
take mto account the previous plays of other players. However, since every player knows
that the other players are using the information gathered in previous plays to form their
expectations for the next period, in order to ensure coordination every player has to know
how the others are forming their expectations. The problem 1s that the outcome of the
previous encounters does not restrict the type of hypotheses they might entertain about

 For an extended discussion on learning in game theory see: Fudenberg and Levine (1998), Marimon
2;997), Milgrom and Roberts (1991).

" For an example of a model with imitation see Luo (1999), for artificially intelligent learning see Marimon
etal. (1990), for Bayesian learning see Schotter (1981) and for fictitious play see Young (1998).



cach other. In other words, as Goyal and Janssen argue, at any point in time one may
entertain an intinite number of hypotheses about others, which are consistent with their
mformation. Thus, unless the modeler restricts the number of these hypotheses,
rationality does not ensure that players learn how to coordinate.

Crawlord and Haller (1990) and Kalai and Lehrer (1993ab), on the other hand, argue that
rational individuals can learn to coordinate. While Crawford and Haller assume that there
are optimal rules for leaming, Kalai and Lehrer put certain restrictions on individuals
prior behiefs. Yet these assumptions (restrictions) imply that rationality alone cannot
cnsure coordination. More specifically, Goyal and Janssen (1996) argue that even 1f there
may be optimal rules for learning how to coordinate, these rules are not unique. That is, if
auents” learmning behaviour is not coordinated at the outset they might not be able to
coordinate. Simlarly, Kalar and Lehrer’s model indicate that agents’ prior beliefs have to
he coordinated to ensure thewr success in coordination. Both models imply that pre-
cxistent conventions are necessary for idividuals® success in coordination. Goyal and
Janssen’s argument is consistent with our interpretation of the literature on refinements
and focal ponts: In the model world, coordination is only possible (i.e. individuals might
be uble to learn to coordinate) if conditions such as common knowledge, shared
hackground, or correlated expectations hold. Again, from the perspective of explaining
real world coordination problems, this means that the knowledge of pre-existing
conventions is necessary to explain how coordination is achieved.

Note that Goyal and Janssen’s argument supports Lewis, Schelling and others who argue
that explanation of the emergence of conventions is an empirical matter. Yet one may still
arguce that models of learning point at certain dynamics in the explanation of successful
coordination. Schotter’s model (1981) shows that under some conditions simple learning
mipht bring about conventions. Crawford and Haller’s model indicates that if we can
ensure that individuals are using a certain type of learning behaviour they may be able to
coordinate. Kalai and Lehrer’s model can be interpreted as saying that agents drawn from
4 population with shared conventions may learn to coordinate and bring about
conventons, That is, a learning mechanism may bring about conventions under certain
condittons. Of course, this alone does not explain the emergence of any particular

convention. These models suggest certain possibilities.

Nevertheless, many argue that rationality 1s not a good criterion either. It is argued that if
we want to understand how real individuals achieve coordination we should consider
more realistic models of real individuals (e.g., Marimon 1997: 278 ~ 282, Young 1998).
et us return back to the driving game in order to recall the results of models with

bounded rationality.
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3.3. Bounded rationality and learning

Young’s (1998) model of emergence of money presumes bounded rationahity. It involves
a dynamic known as fictitious play™ in which each player constructs a simple statistical
model of what the other people are doing based on fragmentary intformation on what they
did in the past. The idea is roughly as follows: Each player observes the actions that the
others have chosen up to a given time t. Then player 1 computes the observed frequency
distnibution for his sample size and chooses a best reply to this distribution. The outcome
of this process 1s that after some time individuals coordinate on erther (feft. teft) or (nght,
right). Both of these equilibrium pairs may be considered as conventions because when
individuals reach a state where cvery one chooses the same strategy their best reply to this
state of aftairs would be to continue playing the same strategy. The model also says that
the outcome of this process depends on 1ts imitial states, te.. it 18 non-crgodic. Similar
results apply if one of the equilibrium pairs Pareto-dominates the other; for example,
when driving on the right yields a higher payoff than driving on the left.*

The above model says that it is possible in this setup that one of the alternative
conventions emerges. Yet real individuals make mistakes and this may be incorporated
mto this model by introducing small persistent stochastic shocks. These shocks represent
the “mistakes™ of the players and/or other reasons they may choose an action other than
the one indicated by the history of play. In our case we may simply assume that every
player chooses his best reply strategy with a high probability 1 - € and with probability €
she chooses another strategy (Young 1998). Foster and Young (1990) argue that when
there are shocks of this sort the dynamic system spends most of its time in certain (Nash)
equilibria than in others. They have called such an equilibrium a stochastically stable
equilibrium.” The introduction of persistent stochastic shocks changes the results of the
model.” Because of the mistakes (or mutations, it you wish) now there is a positive
probabihity that the system might move {rom one Nash equilibrium to the other. That 1s.
conventions emerge but they do not stay forever. In the long run. the “society”
occasionally switches between alternative conventions. When both conventions are
equally desirable, the model cannot tell which of the two conventions will emerge.
However, if one of the conventions 1s better than the other, then the system spends most
of its time 1 the Parcto-optimal equilibrium (which is also risk dominant). That is, in this
model mistakes ensure that the better convention is followed most of the time. In cases
where the Pareto-optimal equilibrium is not also the risk dominant equilibrium (as in the

* Fictitious play has been first employed as a tool to compute Nash equilibria (see Brown 1951, Robinson
1951, also see Young 1998: 31). For un extensive discussion of fictitious play see Fudenberg and Levine
gé‘)‘)S. 1998) and Krishna and Sjostrom (1995)

Note that in this case Pareto-dominant equilibrium is also the risk-dominant equilibrium.

For learning and stochastic dynamics see Foster and Young (1990}, Kaniovski and Young (1995),
Fudenbery and Harris (1992), Kandori, Mailath and Rob (1993), Kandori and Rob (1995).
7 Note that n Kandori, Mailath and Rob (1993) randomness is at the individual level while in Foster and
Young (1990) 1t 1s introduced at the aggregate level.
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stag-hunt game). nisk dominant equilibrium is the stochastically stable outcome (Foster
and Young 1990, Kandori. Mailath and Rob 1993, Young 1993). Ilence, the model solves
the equilibrium selection problem and the risk donminant equilibrium gets selected.

Ellison (1993) points out an important i1ssue concerning these models. It is argued that the
model converges to the risk-dominant equilibrium in the long run. Yet how long is the
long run? If we assume for a moment that the assumptions of the model hold for a
particular society n the real world, could we expect to observe the emergence of a
convention 1n a reasonable period of time? Ellison examines the nature of convergence
and argues that if individuals interact locally (1.e., if individuals mostly interact with their
neighbors) then the dynamics introduced by the above model may be plausible for large
populations.” In brief, the final result of these models is that boundedly rational agents
who interact locally might bring about conventions.™

Yet 1t seems to be somewhat puzzling that while rational individuals could not learn to
coordinate. myopic individuals can. In fact, bounded rationality assumption is a way of
constraining mdividual behavior. When individuals are myopic and base their decisions
on fragmentary information one may dispense with the common knowledge assumption
in a dynamic setting. Yet even if individuals are not fully rational they need to form
expectations about others. Indeed they are implicitly assumed to expect others to continue
doing what they did 1n the past. Moreover. they are assumed to form their expectations in
a certain manner; ¢.g.. by constructing a simple statistical model ot what the other people
are doing based on fragmentary information. When considered from the perspective of
the real world these assumptions are in need of further explanation. One has to justify in
one way or the other that this is a plausible assumption about individual behavior. Brietly.
while these models dispense with the common knowledge assumption they constrain
individual behavior in another way. It should also be noted that there is no guarantee thal
real individuals would concetve the problem situation as described in the model. They
may consider alternative strategies or entertain different hypothesis about other
individuals’ future behavior. Thus, assuming bounded rationality does not help us avoid
the questions concerning existing institutions and conventions. Or in other words.
assumptions concerning learning behavior are problematic in a similar manner
assumptions concerning common knowledge. In the latter one has to explain how
common knowledge (or common priors, correlated expectations) is acquired. in the
former one has to explain why individuals form their expectations in that particula

“In fucr, Kandori, Matlath and Rob (1993} argue that their results are more applicable to small populations
than large populations. Ellison (1993} argues that the rate of convergence decreases as the number of player
increase. Yet local interaction allows that the results hold for large populations. Similarly, Young (199%
argues that in large populations the process may stick to an inferior state. but in small groups it 1s more likeh
that optimum “technology”™ is selected. An example of this may be the QWERTY casc, where a larg
%)pulatlon ot individuals stick to an inferior technology. (Arthur 1984, 1985)

" See Young (1996, 2001) for a model of local interaction and Goyal and Janssen (1997) for a discussion o
coexistence of conventions.
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manner. Yet a single model cannot explain everything at the same time. Learning models
study how concordant mutual expectations may emerge and for this reason they fare

better than static models with respect to explicating the mechanisms that may bring about
conventions.

One may also ask whether the agents in these models learn anything at all. For example,
Fudenberg and Levine (1998: 143) argue that agents in these models have information
about the current state and this 1s the only thing they care about. Every time they respond
to this mformation, yet they do not learn anything about others at all. Fudenberg and
Levine suggest that the assumptions concerning the agents’ learning behaviour can be
viewed as an approximation to a model where individuals are less perfectly informed.
More properly these models ask what would happen if individuals respond to fragmentary
information concerning the history of play. Note that these models define an individual
mechanism that may be called a best reply mechanisim. or a fictitious play mechanism,
and show that their interaction may bring about conventions. The interaction of the
individual level mechanisms forms an aggregate level mechanmism that may be called the
mechanisms of the accumulation of the precedent. Thus. these models explicate how
‘precedent’ may help individuals solve coordination problems. Although precedents may
accumulate in different ways m the real world, these models suggest a particular way in
which they may relate to individual mechanisms.

4. Interpretation

This section discusses various implications of our discussion of game-theoretic models of
coordination and convention. It should be noted here that game theory poses many
difficult philosophical and methodological questions. Especially concepts such as
‘rattonality’ and ‘utility’ are prone to deep philosophical criticism. This section merely
aims at discussing the nature of the explanations provided by models of ¢coordination and
convention. The philosophical discussion of ‘rationality’ and “utility” are beyond the

limits ot this paper.
4.1. End-state models

In the previous section we have examined the possibility of coordination in the model
world. We have learned that coordmation is possible in the model world but only under
specific assumptions concerning common knowledge and rationality. The necessity of
such assumptions may be interpreted i two ways. On one hand. one may argue that game
theory cannot explain how a certain Nash equilibrium emerges out of a coordination
game and hence dismiss such models. On the other hand, onc may argue that the
necessity of these assumptions implies something about the real world: Rationality alone
1s not sufficient for successful coordination; other conditions need to be satistied. The
former interpretation is based on a correct observation. It is true that these models do not
explain how successful coordination emerges. Yet it does not follow (rom this that these
models should be dismissed. It is not the task of these models to explain how and why
coordination and conventions emerge. Rather, static models of coordination are partial
models; they do not take into account every relevant aspect of coordination. They study
whether successful coordination 1s consistent with rationality and 1f so. under what



conditions. Thus they should not be considered as ready explanations of particular real
world cases. This would be expecting more than these models could offer. They tell us
what is possible under what conditions and suggest further hines of research for the
development of general models of coordination and emergence of conventions. They
bring forth the idea that rationality alone is not sufficient for successful coordination and
that other conditions have to be satisfied.34 Then, 1t is argued here that static games
should be considered as partial models that test the plausibility of certain hypothesis
the abstract. They should not be expected to provide an explanation of why and how
successtul coordimation and conventions emerge. These models are end-state modcls and
their role should not be overestimated.™

4.2.Process models

The models that study the process of emergence of coordination and conventions (e.g..
Young 1998) are more concerned with explicating the mechanisms that may bring about
coordination and conventions. These models capture certain tendencies concerning
individual behavior in isolation: For example, we know that some people imitate others,
or individuals take their decisions based on fragmentary information concerning their
environment. These models study these “known” tendencies in isolation from other
factors to sce whether these tendencies, or individual - mechanisms bring about
coordination in the world of models. They demonstrate that the interaction of such
individual mechanisms may bring about coordination and conventions, and that it might
be possible mn the real world that such mechanisms may be working behind the
development of conventions. Nevertheless, they provide partial potential theoretical
explanations. They do not provide ready-made explanations for particular cases; rather
they alert us to the idea that mechanisms, such as learning and imitation. may be used to
explain particular cases.

4.3.Conventions as Unintended Conscquences

These models study whether conventions could be unintended consequences of human
action and argue that they might be. This does not amount to holding that this is the only
way conventions may arise. Researchers in this particular field are in fact commonly
conscious of the fact that conventions may also be brought about intentionally. Lewis
notes three means of producing concordant mutual expectations: (1) agreement, (ii)

"1t can be argued that rationality is not a nccessary condition either. However, note that end-state models
generally rest on the rationality assumption.

“ The concept of evolutionarily stable strategies may be considercd as relating to the stability and persistence
of certain equilibria. In the context of explanation of conventions static cvolutionary analysis cxamine the
conditions under which a certain convention is stable and persistent in the model world. Although, ESS isa
static concept it rests on an idea of evolutionary dynamics and the mechanisms behind evolutionarily stable
equilibria has been studied with dynamic models.
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salience, and (ii1) precedence.” Neither Lewis nor other game theorists deny that
conventions may be brought about by agreement and that they might be intended.
Nevertheless, they put this possibility aside and c¢xamine whether they may also be
brought about as unintended consequence. For example, Young argucs:

“We have shown how aggregate patterns of behaviour at the socictal level can emerge
from many deccntralized decisions at the individual level. Of course, it would be absurd
to claim that this s the only way in which such patterns arise.” Young (2001: 150 -151)

These remarks are well in line with our interpretation that these models are partial.
Partiality of these models suggest that the explanation of particular cases might require
taking into account the mechanisms of learning, imitation etc. and explicit agreement
together. Although these models rule out the possibility that conventions might be
partially or fully intended, this does not imply that conventions cannot be intended.
Rather they suggest that the mechanism they postulate might be playing an important role
in the process of the emergence of conventions. In particular cases, one or more of the
postulated mechanisms may be working separately or in combination. Moreover, the
suggested mechanisms (e.g.. learning) might be important even though a particular
convention has been imposed by agreement.

4.4.Necessity of Empirical Research

It has been suggested throughout the paper that existing institutions and history are
relevant i’ we want to explain the emergence of particular conventions. The same 1dea
can also be expressed in a more general way: These models provide an abstract
understanding of coordination and convention. Such an understanding concerns only a
small part of the real world in isolation from all other (possibly relevant) influences.
Since these models examine few aspects of coordination (as it occurs in the real world),
other models focusing on other aspects of the real world as well as empirical rescarch are
needed in order to get a better understanding of how individuals coordinate their activities
and how conventions emerge.

Remember that in the beginning of this paper we have noted an important criticism
concerning game-theoretic models of conventions. These models are criticized because
they are ahistorical and too abstract. It 1s not suggested here that this criticism is without
foundation; rather it 1s argued here that this criticism should be re-evaluated. It 1s onc of
the arguments of this paper that explanation of particular cases necessitates empirical
research—- 1.¢.. empirical rescarch is needed for explaining particular cascs. One has 10
bring in the relevant historical factors and the peculiarities of the specific environment

*If concordant mutual expectations are created by agreement then the convention is intentionally created.
That is, if agents recogmise the problem and agree on a solution (c.g., driving on the right) then they are
explicitly intending to bring about a consequence at the social level. If agents solve the problem through
salience or precedence then the emerging convention may be considered as an unintended consequence of
their actions given that they do not intend to bring about the convention,
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under study n order to explain why one particular convention rather than another is
established at a particular place and time. Yet this does not imply that general models of
coordination and convention should be given up. These general models portray the
possible outcomes of individual interaction and explicate the ways in which they might be
brought about in the rcal world. They are useful for empirical research exactly for this
reason. Note that the formal framework of game theory allows scientists to study
individual behavior in specific settings and to learn more about individual behavior. From
this perspective, although standard game theory cannot explain the mechanisms that bring
about coordination, it played (and stll plays) an important role in the process of
understanding how individuals may coordinate and bring about conventions. Process
models on the other hand indicate further lines of empirical research. Since they suggest
that specific types of learning behavior may be important in the process of emergence of
conventions, further experiments concerning the learning behavior of individuals are
necessary.”” To sum up, the suggestion here 1s that the formal apparatus of game theory
should not be expected to provide full explanations of particular real world cases. While
such partial models and explanations necessitate empirical research, empirical research is
also in need of a general guiding framework.

4.5. A framework for understanding coordination

We may further argue that different models of coordimation (e.g.., with different
assumptions concerning individual rationality and learning) can be considered as
providing an understanding of the different aspects of coordination and convention in the
model world. Hence the totality of these models can be considered as providing a general,
albeit incomplete, framework for empirical research and for explanations of particular
cases. Individual models study what 1s possible under different conditions. While one
model studies whether rational individuals who adopt a simple learning rule may bring
about conventions, another model studies this problem with boundedly rational
individuals. Some models use uniform interaction where everyonc has equal chance of
interacting with every other. another model studies the same dynamics when individuals
are more hkely to mteract with their neighbors. In some models there is no place for
mistakes, in others individual mistakes are tormulated in difterent ways. Thus, different
models study difterent parts of the real world and they make more sense if they are
considered together. The collection of different models of conventions can be considered
as forming a genceral. albeit mcomplete. model or theory of conventions. Hence the
collection of these models can be considered as a general framework within which
particular cases may be examined.

*" 1t should be noted here that game-theoretic models have triggered a large number of experiments: For a
good overview of the experimental literature see Crawford (1997). Some surveys on experimental games
(especially prisoners dilemma games): Apfelbaum (1974), Colman (1982a), Gallo and McClintock (1905).
Good (1991), Nemeth (1972), Pruitt and Kimmel (1977), Rapoport and Orwant (1902).
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4.6.Interpretation of game theory

Our discussion of game-theoretic models of coordination and convention has also
implications concerning the mterpretation of game-theorctic models in general. In what
follows these implications are discussed. Yet it should be noted that this 15 a preliminary
discussion, only meant to suggest other research questions concerning game theory. An
examination of other research areas that utilize the tools of game theory, as well as the
concepts such as utility, payoffs etc. is needed in order to develop a good interpretation of
game theory. Since this is not one of the tasks of this paper, we will only suggest what
appears to be the most plausible interpretation given our discussion in this paper.

The classical iterpretation of game theory is that games should represent the physical
and institutional rules of the game 1n the real world. Yet we have scen i the previous
pages that models of conventions and coordination do not reflect the physical and
mstitutional rules 1n the real world, rather the rules of the game are usually the mvention
of the theorist. That is, these models do not provide a description of the environment
within which a particular convention has emerged, they rather abstract from such
factors.”® An alternative interpretation is that ‘to make sense a game should present the
way i which individuals (players of the game) conceive the situation’ (Rubinstein 1991).
Of course, game-theoretic models portray the way in which model agents perceive the
hypothetical scenario described by the theorist. Yet they do not represent the way in
which real individuals perceive the problem situation in the real world. Rather, most of
them represent the way in which (hyper or boundedly) rational agents may perceive the
conjectured situation. Moreover, most of evolutionary game theory (e.g.. replicator
dynamics) portrays individual agents as pre-programmed machines. Hence, the
perceptions of the real agents have no role in these models. Generally, the theorist
presumes that agents would perceive the situation in a certain manner and then examine
the results of this presumption. For example, the driving game considers only two
options: left and right. Yet there is no guarantee that real individuals would conceive the
situation n a similar manner 1n the case where driving conventions are nonexistent (e.g..
see Sugden 1998a). In brief, the interpretation that games represent how agents perceive
the situation does not apply.

Another interpretation of game theory suggests that it provides a framework for analysis
(e.g.. Schelling 1984, Binmore et al. 1993a). Schelling argues that anyone who tries to
deal with the complex real world needs to isolate his model from some of these
complexities. He suggests that game theory does not describe “how people make
decisions but a deductive theory about the conditions that their decisions would have to
meet in order to be considered rational” (Schelling 1984: 215) it may be “valuable not as
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For example, Janssen argues:
“ln the literature (e.g., industrial organisation) they do not seem to reflect rules of game in real world (ncither

rutes of competition, nor legal and cultural constraints). The rufes seem to be nothing but the invention of the
theorist (who invents the game).” Janssen (1998a: 23)



‘instant theory’ just waiting to be applied but as a framework™ (Schelling 1984: 241).
Similarly according to Binmore ef af. (1993a: 8) game theory is a tool of investigation. It
is like thought experiments in that it helps us conjecturc about the type of theorem that
might be true. By analogy to models in cosmology. evolution etc. they suggest that game
theory involves

“[the] construction of models, |...] that make no claim at being demonstrably correct.
Their purpose 1s to show only that a particular type of explanation 1s viable. in the sense
that 1t can be expressed n a logically coherent manncr.” Binmore et al. (1993a: 5)

Considering the types of evolutionary models we have examined in this paper, Binmore
et al. suggest that

“Such explanations are not testable in any real sense. They only provide possible stylised
explanations of how things might have come about. [...]. But this can be a valuable
insight, since the key to breaking out from the preconceptions that imprison our thought is
often nothing more than the realisation that other ways of looking at things is
intellectually respectable.” Binmore et al. (1993a: 5 - 6)

The interpretation of game theory as a framework for analysis, or as providing stylized
explanations is well in line with our analysis of coordination games.* Under this
interpretation the collection of diverse game-theoretic models constitutes a framework for
studying diverse 1ssues in the real world; and a collection of the different game-theoretic
models of coordination and convention may be considered as a framework for the
analysis and explanation of particular conventions and for empincal research.

5. Concludlng Remarks
In sum, the tollowing arguments have been made tn this paper:
+Static models of coordination (and convention) are concerned with examining the

conditions under which certain outcomes are plausible, rather than explaining why and
how such outcomes are brought about. Hence such models are in line with the end-state

interpretation of the mnvisible hand.

*Dynamic models of coordination provide partial potential (theoretical) explanations of
the emergence of coordination and conventions.

+Though these models examine whether successful coordination and conventions may
emerge as unintended consequences of human action. this does not amount to a denial
that conventions may be brought about intentionally. The interpretation of these models
as providing partial potential explanations s well in line with this remark.
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It should be noted here that game theory is sometimes considered as a toolbox or as a collection of
techniques for analysing strategic interaction. While this 1s an acceptable interpretation it does not tell us
much about modecls that cmploy game theory.

*Expla
necess:
howewv:

+The ¢
as pro
explan:

“In ger
than p
behavi

The oy
accoun
gained
accoun
the mox
accoun
phenon
conside
farfetct
possibi
some ¢
argume
particu
some |
historic
valuele
and th
mstitut
1S Impe
these n

REFE
Apfelba
156.
Arthur,
Inte
Arthur,
Aumanr
Aumant
78).
Aumant
(1)
Auman
63:



k™ (Schelling 1984: 241).
is a tool of investigation. It
yut the type of theorem that
ete. they suggest that game

yeing demonstrably correct.
1ation 1s viable. in the sensc
wore et al. (1993a: 3)

ined in this paper. Binmore

nly provide possible stylised
But this can be a valuable
, that imprison our thought 1s
s of looking at things is

sis, or as providing stylized
nation games.” Under this
; constitutes a framework for
the different game-theoretic
»d as a framework for the
pirical research.

serned with examining the
er than explaining why and
re in line with the end-state

‘theoretical) cxplanations of

ation and conventions may
ocs not amount to a denial
erpretation of these models
this remark.

3 a toolbox or as a collection of

s interpretation it does not tell us

30

Explaining particular cases (e.g., explaining the emergence of a particular convention)
necessitates empirical rescarch. General models of coordination and conventions,
however, need not be empirical or historical.

+The collection of different models of coordination and conventions may be considered
as providing a general framework for cmpirical rescarch and as providing singular
explanations.

- In general game-theoretic models may be interpreted as a framework for analysis, rather
than providing ultimate explanations concerning social phenomena and individual
behavior.

The overall suggestion of this paper is that rather than seeing different models and
accounts of institutions as alternatives to each other, one should try to see what may be
gained by looking at the overall picture presented by their collection. Morcover, the
accounts that present institutions as intended consequences need not be 1 conflict with
the models that portray them as unintended consequences. ‘the apparent conflict in these
accounts disappears when we realize that the real world is complex and that social
phenomena may unfold in various ways. The models we have examined in this paper
consider only a few aspects of the real world in isolation from others. It would be
farfetched to argue that what is possible in these small model worlds exhausts the
possibilities in the real world. Thus, we have concluded these (process) models alert us to
some of the possible ways in which conventions may emerge. On the other hand, the
argument that ‘institutions are intended” 1s commonly based on historical accounts of
particular institutions. It would again be farfeiched to argue that what scems to be true for
some particular institutions is true for all. While it is truc that morc empirical and
historical research is needed, this does not imply that abstract models of mstitutions are
valueless. These models are necessary components of the research regarding institutions
and they help us entertain and test our hypothesis concerning the emergence of
institutions. Understanding what these models could accomplish and what they could not
is important both for methodologists and practicing economists. Knowing the limits of
these models would prevent unnecessary debates and facilitate constructive criticism.
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