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Introduction

The basic theory of the “social norm” is one of the core issues of our “Soft Law
Project.”! Our previous paper?, which was originally presented at the 1% COE
Symposium in March 2004, reviewed how economics — together with other disciplines
such as sociology or sociological psychology — can analyze social norms and what the
possible our future agenda might be. In that paper, we identified three different lines
of argument that have been discussed: (1) Incentive structure of the social norms, (2)
Stability and transition of the social norms, and (3) Interrelationship between social
norms and the law.

! «Soft Law and the State-Market Relationship: Forming the Base for Strategic Research and
Education in Business Law” (Graduate Schools for Law and Politics, University of Tokyo),
sponsored by 21st Century COE Program of the Japan Society for the Promotion of Science (JSPS).
2 Fujita and Matsumura (2005).



The first question focuses on the question of why people obey norms that are
not enforced by the state. One might say that they follow norms voluntarily simply
because “they like it,”® and sometimes that might be true. However, there may be the
possibility that conformity to a certain norm has a hidden incentive structure that binds
the behavior of members of the society. Recent literatures in law and economics
scholarship have revealed the incentive structure of many social norms. For instance,
one might explain the observance of cooperative social norms, which looks
disadvantageous at first glance, as equilibrium in an infinite, repeated game.*
Alternatively, we could consider a costly conformity to certain social norms a signaling
behavior of the players — one that conveys certain private information to the other
party.” Both explanations can be integrated.® Several analyses along these lines have
been discussed since our Project began and the outcomes have been published.’

The second question is why a certain specific norm is chosen among all
possible equilibria.  Although this question is often confused with the aforementioned
first question, it is theoretically a completely separate one. The argument of the
incentive structure only shows the regularity of people’s behavior forms equilibrium,
and does not explain why a specific equilibrium is chosen among possible ones. There
are also related questions as to whether a chosen equilibrium is optimal, and how stable
it is. This relates to the economic theory of the formation and transformation of the
norms and customs, to which much attention has been drawn in recent economic
literatures.®  The “front line” of game theory focuses on this issue,’ and it has also
much to do with such approaches as “new institutional economics” (e.g., North (1990))

% There are two different types of “they like it” situation. The first is a situation where many
people like to do the same thing and this leads the regularity in people’s behavior. The second is
the situation where conforming to the *“social norm” creates pleasure. People may not like to do
“A” in itself, but once many people do “A” and “A” becomes a social norm, then conformity creates
utility. The former is a pattern in which behavior people like becomes social norm and the latter is
in which people like the behavior because it conforms to the social norm.

* 1t is well known that when the discounting factor is low enough (i.e., the players are sufficiently
patient), a cooperative strategy that guarantees each player a minimum required payoff is possible
(Folk Theorem).  See, Myerson (1991), p. 331, Gibbons (1992).

> For example, it is often gifts in the form of certain goods (such as souvenirs) that are preferred to
gifts in a form of money. It is costly to choose appropriate souvenirs, and it is even more costly for
those who do not know much about the receiver. In this case, the behavior to send souvenirs rather
than money could work as a signal that indicates the sender’s knowledge of or enthusiasm for the
receiver. See, Posner (2000), Ch. 4.

® A costly conformity to certain social norms could be interpreted as a signaling of a low discount
factor (patience) in the players, which facilitates cooperative behavior in repeated games.  See,
Posner (2000).

’ See, for example, Seshimo (2005).

8 As a seminal work, see, Sugden (1986). As a more recent work, see, Matsui (2002).

% For the literatures of evolutionary game theory, see, Part I. C.



or “comparative institutional analysis” (e.g., Aoki (2001)) — both of which explore the
formation and transformation of the institutions.

Finally, there is another line of literatures that focuse on the interrelationship
between legal rules and social norms. If there is the possibility for social norms to be
inefficient, one would naturally ask whether state intervention could improve a situation.
The state (including courts, legislators, administrative body, etc.) can affect an
inefficient social norm through a direct intervention such as outright prohibition,'® or
through a more indirect intervention (such as a public campaign) that simply creates a
“focal point” among multiple equilibria. Either way, the effort may not be promising
when one considers the ability and incentive of the state. The desirability of the
“incorporation strategy” in the Uniform Commercial Code and other legal rules, which
is discussed in this symposium, addresses a more delicate relationship between law and
social norms.*

* * *

Although all three lines of previous study must be further developed, the focus
of this essay is devoted exclusively to the second aforementioned question. This
choice is more exogenous than endogenous. During previous discussions in the
Seminars, the Symposia or the Study Groups of Project, it was felt that the systematic
study of the dynamics of social norms is lacking in Japanese legal scholarship.*? This
may be partly attributed to the fact that the recent developments in economic literatures
are too heavily technical for lawyers and if this is the case, an introductory note for this
field would help the situation. As such, this essay does not intend to propose a new

191t is usually assumed in economic literatures that direct state intervention has only an exogenous
effect (i.e., raising the cost of certain behaviors). Recent law and economics literatures sometimes
focus on the endogenous effects of state interventions and argue for a possible “preference-shaping
Policy.” See, Sunstein (1986) and Sunstein (1993).

! Bernstein (1996) distinguishes “relation-preserving norms” (RPNs) and “end-game norms”
(EGNSs), and argues that it might be unwise for courts (or another third party, such as arbitrators) to
apply the latter when disputes are referred to them. The argument can be best understood in the
context of repeated games. The outcome resulting from the application of RPNs can be seen as a
payoff for the parties’ cooperative strategy. The outcome from the application of EGNs can be seen
as the payoff of the parties’ “trigger” strategy, in case other party does not cooperate. The party
goes to the court when the other party does not cooperate and EGNs (trigger strategy) apply. This
terminates the relationship with the party in question, but the possibility for this trigger strategy
strengthens the stable relationship with other trade partners. On the other hand, if the courts apply
RPN to the dispute resolution, parties cannot introduce a “trigger strategy” into their games.

Bernstein’s argument has an important implication, which the courts should be very careful
to examine: the nature of the game is to not destroy the whole of a structure that is efficient. For
empirical studies into customs in industry, see, Bernstein (1992) and Bernstein (1999).

12 See, for example, Nakazato (2005).



theory or to report a new finding; rather, we wish instead to discuss how recent
economic modeling can address and shed light on the intriguing subject of the evolution
and transformation of social norms.

Part | explains the nature of the problem; by citing a classical example in
economics of information, we show that an inefficient norm may be chosen among
multiple equilibria. Subsequent Parts analyze the social norms using the simplistic
model of evolution. First, we examine the pure coordination game with a symmetric
payoff structure (Part Il); we see the efficient outcome there is more stable than an
inefficient one in a long-run evolutionary process. Second, we examine the
coordination game with the asymmetric payoff structure (Part 111). Compared to the
previous Parts, the analysis in Part 111 shows that a suboptimal outcome can be more
stable.  Finally, we examine the whether the situation can be changed with
communication among players. The simple model of a “cheap-talk game” is
introduced, and the implications of equilibria choice and evolutionary stability are
explored.

I.  Multiple Equilibria and the Possibility of Non-optimal Equilibrium
A. Social Norms as Equilibrium

In this essay, as in our previous article, we use the term “social norm” as
meaning “a behavioral regularity which is widely observed among the majority of the
member of the society.”*®  If we define the social norm in this manner, we can see it as
the equilibrium of a game played by the member of a society. Such an equilibrium can
be inefficient for many reasons.'* The most obvious example is a norm in a small
closed society that has a third-party effect on non-members and is suboptimal for the
larger society as a whole. For example, social custom within industry can be
inefficient from the viewpoint of society, including industry’s customers. Cooperative
trade customs can facilitate a tacit collusion, helping to achieve an oligopoly outcome
among industries that can harm the consumers’ welfare. A closed society of experts
might develop a suboptimal (from the viewpoint of the whole society) standard of
conduct in relation to non-expert customers. The University of Tokyo Hospital Case,

3 The reason for the use of this possibly debatable definition, see, Fujita and Matsumura (2005), p.
61.
4 For a discussion of the possibility of inefficient social norms, see, Posner (1996).



in which the Supreme Court refused to accept the customs among medical doctors as a
proper standard of care in relationship to patients, is a typical example that focuses on
this aspect.’

However, a theoretically more interesting situation is when the social norm
becomes inefficient, even without such an outright third-party effect. This occurs
typically in a situation where multiple equilibria exist.

B. Multiple Equilibria and Suboptimal Equilibrium

Until the 1970s, many economists had been relatively optimistic in believing
that a rational expectation would lead to an efficient equilibrium. Developments in the
economics of information and game theory changed this perception. It has been well
recognized that a suboptimal equilibrium can be chosen by the players and become
stable in a multi-equilibria situation.

The following example will demonstrate how an inefficient outcome (social
norm) can be an equilibrium. Akerlof (1980) suggests a possible scenario in which
an inefficient social norm (referred to as a “social custom” in the original article) could
survive, based on a simple model of asymmetric information. Assume a society in
which Race A and Race B co-exist; there is no difference in productivity between the
two races on average, but there is a difference in productivity among the individuals of
each race. (For the sake of simplicity, let us assume that 50 percent of each race is of
low productivity and the rest is high.) Each individual has a choice whether to work at
a firm as an employee or to

work at home. products payoff
High-productivity individuals firm | home | Firm | Home
can produce 20 products at a | Race A (high) 20 12 15 12
firm and 12 at home, whereas Race A (low) 10 6 15 6
low-productivity individuals Race B (high) 20 12 10 12
can produce 10 ata firmand 6 | Race B (low) 10 6 10 6

at home. The payoff to the
individuals is either (1) the
salary from the employer when they work at a firm or (2) the value of the products
when they work at home. Ultimately, for an unknown reason, employers embrace a

Table 1

!> Supreme Court Decision February 16, 1961, Minshu [The Supreme Court Reporter] v. 15(2), p.
244,



prejudice that Race A is more productive on average, and they consequently pay more to
the employees of Race A than of Race B (say, 15 to Race A and 10 to Race B
respectively).

What happens next? High-productivity individuals in Race B could earn
more if they work at home than at a firm (12 and 10 respectively; see, Table 1). These
individual therefore choose to work at home. Low-productivity individuals in Race B
earn less if they work at home than at a firm (6 and 10 respectively; see, Table 1).
Therefore, they choose to remain working at the firm. As a result, the average
productivity of Race B employees at the firm becomes 10, which corresponds with their
salaries. Individuals in Race A, regardless of their productivity, earn more working at
the firm than at home (15>12, or 15>6) and therefore they choose to work at firm. The
average productivity of Race A employees at the firm becomes 15, which correspond
with their salaries. Overall, this becomes an equilibrium in the sense that neither party
has an incentive to move or change.

This is a sort of self-fulfilling prophecy. Once the prejudice emerges that
Race A is more productive and deserve a greater salary than Race B, it will create a real
difference in productivity among both Race A and Race B employees at a firm. The
differing productivity does not create the discriminatory treatment; rather, the
discriminatory treatment creates differing levels of productivity.

The equilibrium referred to in this Section is not efficient.  If the firm employs
each race equally and pays 12.5 (i.e., the average of 15 and 10) to both, all individuals
will work at firm because they will earn more than if they work at home (12.5>12 for
high-productivity individuals and 12.5>6 for low-productivity individuals). It would
ultimately maximize production in society. Nevertheless, all members of the society
must voluntarily observe an inefficient social norm, once it emerges.

The most unfortunate characteristic of the model is that the follower of the
social norm might not even be aware of a possibly better equilibrium. In the above
scenario, although both the employer and employees would be better off in a society
where Race A and Race B are treated equally, people might not even consider such an
ideal situation possible. Under this circumstance, inefficient norms cannot be easily
changed.

C. Recent Developments in Game Theory

One might wonder why people choose inefficient equilibria at all when more



efficient equilibria exist. In the scenario of Section B, we simply assumed that, “for an
unknown reason, employers embrace a prejudice that Race A is more productive.” But
why does this happen at all?

Although it has been well recognized since the 1970s that there can be a
suboptimal equilibrium in a multi-equilibria situation, the mechanism of the choice
among multiple equilibria has not been fully examined in terms of theory, until recently.
Following the lead of Schelling (1960), we can call something that tends to focus the
players’ attention on a specific equilibrium a “focal point effect,” and the resulting
equilibrium a “focal equilibrium.” But how does a “focal point” arise? Economists
were, at first, not ambitious to handle the issue within economic theory. For example,
Myerson (1991) says “the focal point-point effect defines both an essential limit on the
ability of mathematical game theory to predict people’s behavior in real conflict
situations and an important agenda for research in social psychology and cultural
anthropology.”

Recent game theorists, however, have attempted to elaborate an economic
model to address the problem of equilibrium selection. Different approaches have
been taken to exclude less plausible equilibria. Although some have attempted to
explain equilibrium selection at the individual decision-making level introducing new
“refinement” concepts, more literatures have shifted to “evolutionary” explanations that
focus on how the equilibria converge through a long-term evolutionary process.*

This essay introduces elements of this evolutionary approach to the equilibrium
selection process. We examine how simple 2>2 games with multiple equilibria
converge into one stable situation. One of the most important features of the
evolutionary approach is that, contrary to ordinary game theory or economic analysis in
general, players are not assumed to be completely “rational,” at least not in the sense
that they choose the most appropriate strategy given their sometimes imperfect and
incomplete information and an infinite deduction ability. In fact, in the model
explained in the following Parts, the overwhelming majority of players simply mimic
the seemingly most successful strategy played (i.e., they mimic the behavior of the most
successful player in the existing game), with a few “idiosyncratic” players choosing
their strategies randomly. In other words, the approach describes how a stable
equilibrium emerges from the trial-and-error learning process, and the evolutionary
approach can be understood as one possible approach to incorporating “bounded

16 Seminal works in the evolutionary approach can be traced back to Smith and Price (1973) and
Smith (1982). An excellently reviewed recent development in the evolutionary approach is
available in Fudenberg and Levine (1998).



rationality” and “learning” into economic modeling.

I1. Pure Coordination Game with the Symmetric Payoff Structure'’
A. A Simple Game with Multiple Equilibria

First, let us assume the following simple normal-form game. Each player has
two strategies to choose from: Strategy L and Strategy R. The payoff to the each

player through a transaction with others is as follows.

L R
When both players choose L: 2 C > s 00
When both players choose R: 1 - 0’0 1’1
When each player chooses different strategy: 0 d :
Table 2

The payoff structure is “symmetric” in the sense that each player gets the same
payoff from the transaction, although the amount of the payoff depends on the
combination of both parties’ strategies.

This game has two sets of Nash equilibria'® with pure strategy: (L, L) and (R,
R). There is no compelling reason for one equilibrium to be preferred by the players
over the other.

B. Modeling the Evolutionary Process

Let us assume that the game described in Section A is being continuously
played by many people over a long period of time. We consider a group which
consists of eight players. Players make transactions with one another within the
group, and the payoff of each transaction is exactly the same as in the above game: (L,
L) produces 2 for each member; (R, R), 1; and (L, R) and (R, L), 0. Total return to
each player is the aggregate of the payoff of the transactions. For the sake of
simplicity, we assume that each player makes one transaction with another member of
the same society. Therefore, the return to each player depends both on the payoff
from the transaction and on the number of other players. For instance, when four

7 For more general arguments and precise proofs, see, Kandori, Mailath and Rob (1993).

18 A “Nash equilibrium” refers to a situation (or strategy combination) in which no player can
increase his payoff by changing his strategy, given the strategy of other players. For a definition of
Nash-equilibrium see basic textbooks on game theory, such as Gibbons (1992), p. 8.



members choose Strategy L and the other four Strategy R, the return is 6 (2x3 0x4)
for those players who chose Strategy L and 3 (0x4 1x3) for those who chose Strategy
R.

Let us further assume the following turnover of group membership. Players
enter into and leave from the group continuously, but the membership of the group is
kept constantly at eight individuals. Sometimes one new member enters while one old
member leaves, and sometimes more than one new member enters while the same
number of old members leave. Each player chooses his strategy when he enters the
group and does not change it until he quits. An “ordinary” newcomer mimics the best
strategy of the existing member who obtains the highest expected payoff. There also
exist a small number of “idiosyncratic” newcomers who choose their strategy randomly.
The choices of “idiosyncratic” newcomers do not follow the above pattern, but are
simply unpredictable. The choice of an “ordinary” newcomer can be interpreted as an
adaptation to the environment, and that of an “idiosyncratic” newcomer as the mutation;
overall, it can be said that the above scenario describes the evolutionary process.

Where does this evolutionary process converge? Let us denote the situation
where all members choose Strategy L as “Norm L”, and that where member choose
Strategy R as “Norm R”. First we confirm how the transition between Norm L and
Norm R occurs, and then where this evolutionary process converges.

C. The Choice of an “Ordinary” Newcomer and the
Transition between two Norms

First, let us confirm the choice of an “ordinary” newcomer. Table 3 shows the

return for each member. The first

o Members with Strategy L Strategy R
row indicates the number of
Strategy L/ Strategy R
members who choose Strategy L
. 0/8 - 1x7=7
and Strategy R respectively. The ;
second and third rows indicate the 177 0x6=0 0x1+1x6=6
. 216 2x1+0x6=2 0x2+1x5=5
payoff to the members with
Strategy L and Strategy R, given 3/5 2x2+0x5=4 I
the composition of the members in ar4 2x3+0x4=6 Ox4+1x3=3
the first row. For instance, when 5/3 2x4+0x3=8 | Ox5+1x2=2
seven members in the group 6/2 2x5+0x2=10 | 0x6+1x1=1
choose Strategy L and one member 71 2x6+0x1=12 0x7=0
8/0 2x7=14 -
Table 3



chooses Strategy R, seven players with Strategy L get 12 (2x6+0x1) and one player
with Strategy R (0x7) gets 0. Therefore, the “ordinary” newcomer will mimic seven
members and choose Strategy L.

As is shown in the Table 3, if there were more than three players who had
chosen Strategy L, an “ordinary” newcomer would choose Strategy L, because those
who chose Strategy L obtained more then those who chose Strategy R. If there were
fewer than three members who had chosen Strategy L, an “ordinary” newcomer would
choose Strategy R.

Assume that all the players choose Strategy R at the initial stage (“Norm R”).
“Ordinary” newcomers choose Strategy R, and even if an “idiosyncratic” newcomer
appears at times, as far as they remain small in number, they are likely to be replaced by
subsequent “ordinary” newcomers who choose Strategy R. Therefore, the situation is
relatively stable and most (or all) members will continue to choose Strategy R.

However, it might be possible — though not at all probable — that more than
three “idiosyncratic” newcomers will enter simultaneously or consecutively,'® and that
all of them will choose Strategy L. Once this happens, then an “ordinary” newcomer
who enters next will also choose Strategy L. If the next newcomer is an “ordinary”
one (as is quite likely so), he will choose Strategy L and furthermore, it is likely that
most or all members of the group will come to play Strategy L. Thus, a transition
occurs from Norm R to Norm L.

Although Norm L seems fairly stable, it might still be possible, with an even
lower probability, that a future transition would occur. Even if all members choose
Strategy L, if six or more “idiosyncratic” newcomers enter simultaneously or
consecutively and all of them choose Strategy R, then Strategy R yields more than
Strategy L. Therefore, subsequent “ordinary” newcomers will choose Strategy R and
it is probable that all the members will play Strategy R in a mean time through the
replacement of members. A transition from Norm L to Norm R occurs.

D. The Long-term Stability of Norms

As explained in Section B, neither the situation where all members follow
Strategy L (Norm L) nor the situation where all members follow Strategy R (Norm R)

19" Although we described that “simultaneously or consecutively” for the sake of simplicity, the
expression is too narrow. It is suffice that there exist more than three idiosyncratic newcomer exist
in the group.

10



are completely immune to change, and transition could possibly occur from Norm L to
Norm R or vice versa in the long term. Which situation is more likely to remain
longer? The answer is obvious: the period of Norm L is longer. More than three
“idiosyncratic newcomers” need to appear to change Norm R, while at least six
“idiosyncratic” newcomers are needed to change Norm L. The more efficient Norm L
is more stable than Norm R.

As far as a kind of “natural selection” mechanism along the above lines exists,
the optimal equilibrium (Norm L in above scenario) is more “evolutionarily stable” than
the suboptimal one. The period of optimal equilibrium will continue longer over a
very long term.

This might give the reader the optimistic impression that the survivorship of a
certain social norm suggests its efficiency. Unfortunately, the model does not
necessarily imply this; the only thing shown is the relatively high stability for an
optimal equilibrium in the long run. It may be possible that an inefficient equilibrium
continues for a long period on an absolute basis. An inefficient equilibrium could
survive 1,000 years, followed by a 5,000-year efficient era. It is especially true when
the probability of the mutation (i.e., an “idiosyncratic” newcomer in the above
hypothesis) is very low. An inefficient social norm continues for quite a long time in
this situation (even when that period is shorter than the period of an efficient one) when
the initial setting is inefficient (i.e., all members choose R in the above scenario).

I11. Coordination Game with an Asymmetric Payoff Structure

A. The Payoff Structure of the Game

In the previous Part, we saw a situation where an optimal outcome survives
longer when the payoff structure is symmetric. This somewhat optimistic story,
however, does not hold when the payoff structure of each transaction is asymmetric.
Assume another game, as follows. Just as in the scenario of Part 1, players enter into
and leave from the group continuously, the membership of the group is kept constantly
at eight members, and they make transactions with one another randomly. Each player
has two strategies to choose from: L and R. Each player chooses a strategy when he
enters the group and does not change it until he quits. An *ordinary” newcomer
mimics the best strategy of the existing membership that obtains the highest expected
payoff. A small number of “idiosyncratic” newcomers choose their strategy randomly.

11



The only difference is in the payoff structure of the players.

that each player receives the following payoff through a transaction.
When both players choose L: 2
When both players choose R: 1

When player 1 chooses L and player 2 chooses R: R

player 1 gets -3 and player 2 gets 0
When player 1 chooses R and player 2 chooses L: player 1 gets 0 and

player 2 gets -3

Let us assume

L R

L 2,2 -3,0
0,-3 1,1
Table 4

This game also has two sets of Nash equilibria, each with a pure strategy ((L,L)

and (R,R)), as in the transaction in Part II.

However, it is more risky for each player to

choose Strategy L, although it is more efficient for all members to choose Strategy L

under this payoff structure.

The payoff structure is asymmetric in the sense that each

player could receive a different payoff when the choice of strategy differs among

parties.

B. The Stability of the Equilibrium

Under the setting
in Section A, the transition
from Norm R to Norm L
becomes more difficult
than from Norm L to
Norm R. Table 5
indicates the payoff to the
members. The first rows
show the number of the
members who  choose
Strategy L and Strategy R
respectively. The second
and third rows indicate the
payoff to the member who

Members with Strategy L/ Strategy L Strategy R
Strategy R
0/8 - 1x7=8
1/7 (-3)x7=-21 0x1+1x6=6
216 2x1+(-3)x6=-16 0%2+1x5=5
3/5 2%2+(-3)x5=-11 0x3+1x4=4
414 2%3+(-3)x4=--6 0x4+1x3=3
5/3 2x4+(-3)x3=-1 0x5+1x2=2
6/2 2x5+(-3)x2=4 0x6+1x1=1
711 2x6+(-3)x1=9 0x7=0
8/0 2x7+=14 -
Table 5

chooses Strategy L and Strategy R respectively, given the composition of the group in

the first row.

The Table suggests that at least six “idiosyncratic” newcomers choosing

12




Strategy L are necessary for the change to Norm L when all members choose Strategy R.
In contrast, only three are needed to transform Norm L to Norm R.

As a result, the situation in which all members follow Strategy L (Norm L) is
less stable than the situation in which all members follow Strategy R (Norm R).  Under
these circumstances, a suboptimal equilibrium (inefficient norm) is more stable than an
optimal one (efficient norm).

Thus, the stability of equilibrium in the long run depends on the payoff
structure of the underlying games (transactions) and could be either optimal or
suboptimal.

C. Excess Inertia: A Source of Asymmetric Payoff Structure

One might see the assumption of asymmetric payoff structure as being too
arbitrary. To the contrary: we would like to emphasize that this is often the case in
relation to social norms. The asymmetric payoff structure described in Section A
implies the following: when many people follow Strategy R, it is very costly to switch
to Strategy L, unless other players also switch to Strategy L at the same time. Such a
scenario can be found where the problem of “excess inertia” exists.

Excess inertia can be caused for many reasons; it often occurs, for example,
when “network externality” exists (i.e., the situation where the payoff to the player
depends on the number of players who take the same action).”> If there is an
irreversibility it terms of switching strategy (i.e., once the player changes strategy, then
the player cannot revert to the original one) and it is costless to switch the strategy at
any time, the player would almost certainly take a “wait and see” attitude; in such
circumstances, the equilibrium outcome would become inefficient.??  Even if switching
is not completely irreversible, inefficiencies caused by delay would occur as far as there
are asymmetric costs in terms of switching back and forth.

Although the phenomenon of “excess inertia” is most often discussed in the
context of technological innovation, it is also a key to understanding the development of
social norms. Many social groups do not easily accept the former members who

20 gee, Kandori, Mailath and Rob (1993).

2! see, Katz and Shapiro (1985).

22 See, Matsumura and Ueda (1996). David (1985) offers an interesting explanation why existing
keyboard layout “QWERTYUIOP” survives in the face of more efficient system such as DSK
(Dvorak Simplified Keyboard). He points out that technical interrelatedness, economies of scales,
and quasi-irreversibility of investment are the key to understand the phenomenon.

13



violated the norm and thus disobedience to the norm often has a quasi-irreversible
effect.

IV. Communication and Stability of Norms®
A. The Setting: Introducing Communication Stage

In the previous Part, we have shown that less efficient equilibria can be more
stable when their payoff structures are asymmetric. This Part introduces an additional
element to the evolution of equilibrium: communication among players. In brief, it is
suggested that communication can possibly make suboptimal equilibria less stable and
optimal equilibria more stable.

In the previous Parts, the players (newcomers) simply chose between Strategy
L and Strategy R when they entered the group. Here, we introduce the
“communication” stage of the game, considering the following two-stage game.

Each player chooses his strategy when he enters the group and does not
change it until he quits. The strategy consists of two parts: (1) In the first stage, each
player chooses whether or not to communicate with another party. If he chooses to
communicate, he announces something like “B” and listens to what his communications
partner announces. If he chooses not to communicate, he says nothing, nor does he
listen to what his partner says. Communication costs are denoted as “b”, which is
positive but arbitrarily small. The player can save this cost by choosing “not to
communicate.” (2) In the second stage, each player chooses either L or R. Let us
assume the same payoff structure in the second stage as in Part I11.

When both players choose L: 2

L R
When both players choose R: 1 C 55 30
When player 1 chooses L and player 2 chooses R: : il
R 0,-3 1,1
player 1 gets -3 and player 2 gets 0
Table 6

When player 1 chooses R and player 2 chooses L: player 1
gets 0 and player 2 gets -3

2 The argument in this Part is inspired by Matsui (1991) although the article rests on a quite
different concept of stability (“cyclically stable set”). Farrell (1993) is also an important
contribution to the cheap-talk games which analyze special kind of communication called
“neologism”.
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The payoff for the Player2

Playerl
player depends both on the 2-b, 2-b)
. . Same information set L
choice in the first stage and R -3-b, -b)
on the choice in the second. Player2 > b, -3-b)
There is, as in the games of ~C R 1-b, 1-b)
previous Parts, a Playerl . @-b, b)
continuous  turnover  of = TR—(3-5,0)
(13 M 77 C ' N :
members. An “ordinary } R ! (-b,-3)
newcomer  mimics  the R—(1-6, 1)
“best” strategy (i.e., that of . 2, 2-b)
the existing member who | : R—(-3, -b)
. . N : C :
obtains the highest ! ! 0, -3-b)
! . R
expected payoff). A small . N R— (1, 1-b)
number of “idiosyncratic” N @2 2
) - - - - same information set N
newcomers choose their ! ¥ R—(-3, 0)
C: Player communicates N K
strategy randomly. ! ©, -3)
N: Player does not communicate R
Let us denote the . @ 1
Figure 1 R

situation in  which all

members choose L in the second stage as “Norm L” and choose R in the second stage as
“Norm R”.  We will examine how the transition between Norm L and Norm R occurs,
and where this evolutionary process converges.

B. Transition from Norm R to Norm L

First, let us examine Members with Strategy | Strategy |1
the possibility for a transition | strategy I/ Strategy 11
from Norm R to Norm L. 0/8 - 2x7-7b=14-7b
Suppose an initial situation 1/7 1x7=7 1x14+2x6-7b =13-7b
where all players take the 2/6 1x1+1x6=7 | 1x2+2x5-7b =12-7b
following strategy (Strategy 3/5 1x2+1x5=7 | 1x3+2x4-7Th =11-7b
I): “I will not communicate in 4/4 1x3+1x4=7 | 1x4+2x3-7b =10-7b
the first stage and 1 will 5/3 1x44+1x3=7 1x5+2x2-7h =9-7h
choose R in the second 6/2 1x5+1x2=7 | 1x6+2x1-7b =8-7b
stage.” Then, let us suppose 7/1 1x6+1x1=7 1x7+-7b =7-7b
that an  “idiosyncratic” 3/0 1x7=7 i

Table 7
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newcomer begins to take the following strategy (Strategy I1): “In the first stage, | will
communicate and announce ‘B’. In the second stage, | will take L if my partner also
says ‘B, but will otherwise take R.”

A newcomer’s payoff from Strategy Il is larger than that of the incumbent
players who take Strategy I, if at least two “idiosyncratic” newcomers who choose
Strategy Il enter into the group. To see why, assume, for instance, the scenario where
six members take Strategy | and two members take Strategy Il. The two members who
take Strategy 11 get 8-7b% while the other six get 7. ?® In contrast, if there is only one
“idiosyncratic” newcomer taking Strategy Il, Strategy Il yields 7-b which is lower than
Strategy | does (i.e.,7). (See, Table 7)

Because an “ordinary” newcomer mimics the best strategy (i.e., that of the
existing member who obtains the highest payoff) and Strategy Il is more successful than
Strategy 1%°, subsequent “ordinary” newcomers will also adopt Strategy 11 when there
are (only) two or more members who take Strategy Il. Compare the result with that of
the previous Part. At least six “idiosyncratic” newcomers are required there (see, Part
I11. B), while only two are necessary here.

Note that when sufficiently large number of members chooses L in the second
stage, an “idiosyncratic” newcomer gets even more if he chooses a new strategy “I will
not communicate and choose L” and saves communication costs “b”. If an
“idiosyncratic” newcomer takes this strategy, subsequent “ordinary” newcomers will
follow. Therefore, in the long run, players will stop to use communication at all.
However, as we saw above, the possibility communication plays crucial role for
transition of the Norm.

In sum, even when Strategy | is prevailing and all members choose R, only two
“idiosyncratic” newcomers are needed to change the situation. The transition from
Norm R to Norm L becomes dramatically easier when a communication stage is
introduced into the game, even if the payoff structure of the second game is identical to
that of the game in Part I11.

C. Transition from Norm L to Norm R

24 When the two members with Strategy |1 meet, both of them say “B,” choose L, and get 2. When
they meet the other six members with Strategy I, they say “B,” the other party says nothing, both
choose R, and both get 1. Communication costs are 7b in total. Therefore they receive 8-7b.

25 When the six members with Strategy | meet, both of them say nothing, choose R, and get 1.
When they meet with two other members who choose Strategy |1, they say nothing, the other party
says “B,” both parties choose R, and get 1. They therefore get 7 in total.

26 We assumed that b is sufficiently small so that 8-7b>7.
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Let us now examine the possibility of the transition from Norm L to Norm R.
Suppose that initially, all players take the following strategy (Strategy I11): “I will not

communicate in the first stage and | will choose L in the second stage.”

Does the

introduction of the communication stage also facilitate the change the Norm R to Norm

L? The answer is “no,”

for the following reason. Members with Strategy Strategy 111 Strategy IV
Suppose an 111/ Strategy 1V

“idiosyncratic” 0/8 - 2x7-7Tb=14-7b
newcomer takes the 1/7 2x0+(-3)x7=-21 | 0x1+2x6-7b =12-7b
following strategy 216 2x1+(-3)x6=-16 | 0x2+2x5-7b =10-7b
(Strategy 1V): “In the 3/5 2x2+(-3)x5=-11 | 0x3+2x4-7h =8-7b
first stage | will 414 2x3+(-3)x4=-6 | 0x4+2x3-7h =6-7b
communicate and 5/3 2x4+(-3)x3=-1 | 0x5+2x2-7h =4-7h
announce ‘B’. In the 6/2 2x5+(-3)x2=4 | 0x6+2x1-7h =2-7b
second stage, | will take 7/1 2%6+(-3)x1=9 0x7+-7b =-7b
L if my partner also says 8/0 2%7=14 _
‘B’, and will take R

] Table 8
otherwise.” When one

or two members take Strategy IV, it does not yield better net results than Strategy 11

27
1.

At least three members are required for Strategy IV to create a greater yield and thus be
mimicked by an “ordinary” newcomer. (See, Table 8)

Next, let us
suppose that an
“idiosyncratic”  newcomer

takes the following strategy
(Strategy 1V’): “In the first
stage, | will communicate
and announce ‘B’. In the
second stage, | will take R if
my partner also says ‘B’,
and otherwise | take L.”
Strategy IV’ never yields a
greater gain than Strategy

strategy I11 get 14.

Members with Strategy Strategy 111 Strategy 1V’
111/ Strategy IV’

0/8 - 2x7-Th=7-7b
1/7 2x7=14 2x1+1x6-7b =8-7b
2/6 2x1+2x6=14 | 2x2+1x5-7b =9-7b
3/5 2x2+2x5=14 | 2x3+1x4-7b =10-7b
414 2x3+2x4=14 | 2x4+1x3-7b =11-7b
5/3 2x4+2x3=14 | 2x5+1x2-7b =12-7b
6/2 2x5+2x2=14 | 2x6+1x1-7b =13-7b
711 2x6+2x1=14 2x7+-7b =14-7b
8/0 2x7=14 -
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I11, even if multiple idiosyncratic players enter the group simultaneously. (See, Table 9)

Finally, let us suppose an idiosyncratic newcomer who takes the following
strategy (Strategy 1V’’): “In the first stage, | will not communicate. In the second stage,
I will take R.” This is completely identical to the game in the previous Part, and the
result does not change. At least three “idiosyncratic” newcomers are required for a
change in Norm.

Thus, the communication does not reduce the required number of
“idiosyncratic” newcomers for transforming Norm L to Norm R (compare with the
result of model in Part I11). Because two “idiosyncratic” newcomers are necessary for
Norm R being changed to Norm L, Norm L (efficient transition) becomes more stable
than Norm R if communication is possible (inefficient transition).

The intuition underpinning the above result is as follows. Communication
simply helps in the coordination of strategy. If the coordination does not improve the
relative advantage of newcomers over the incumbents, it will not facilitate a change.
The introduction of a communication stage does facilitate the transition from Norm R to
Norm L, but not in the case of transitioning from Norm L to Norm R.

Concluding Remarks

This essay introduces, albeit in a very limited manner, a recent economic model
that treats the transition and convergence of equilibria and the possible implications in
terms of the development of social norms. It shows that the long-term stability of the
game depends both on (1) the structure of the underlying single game, and (2) the
possibility for communication between the parties involved. When the underlying
game has a symmetric payoff structure, the optimal outcome is more stable; when the
underlying game has an asymmetric payoff — as is often the case — a less-than-optimal
outcome can be more stable. When the parties can communicate with low costs, the
optimal outcome is also more stable, even when the structure of the underlying game is
asymmetric.

We do not claim that we can draw normative implications directly from
evolutionary models at this stage —— although we do see a curious consistency
between the above hypotheses and the familiar argument that social norms are likely to
be efficient when they emerge in close-knit groups®®—— nor do we claim that
evolutionary game theory is the most promising tool for the study of social norms. We

%8 See, Ellickson (1991).
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also do not claim that models in this essay are the only or the best approach to the
evolution and transformation of the social norm. There are various other types of
modeling that treat the long-term transition of equilibria even within the evolutionary
game theory (see, Fudenberg and Levine (1998)). We simply claim that there have
been less satisfactory theoretical efforts have so far taken as to the question of why a
certain specific norm is chosen from among possible equilibria compared to other
research agendas such as theoretical and empirical studies of incentive structures in
social norms. In general, it could be said that the following is aligned with our general
feelings on this issue:

“While I think we can be satisfied with some of what has been achieved with
these tools, it is appropriate to be happily dissatisfied overall; dissatisfied with our very
primitive knowledge about some very important things and happy that progress is being
made” (Kreps, (1990), p. 185).

Literatures

Akerlof, George A., 1980, A Theory of Social Custom, of Which Unemployment May
be One Consequence, Quarterly Journal of Economics 94: 749-775

Aoki, Masahiko, 2001, Toward a Comparative Institutional Analysis, MIT Press

Axerkrod, Robert, 1984, The Evolution of Cooperation, Basic Books

Bernstein, Lisa, 2001, Private Commercial Law in the Cotton Industry: Creating
Cooperation Through Rules, Norms, and Institutions, Michigan Law Review 99:
1724-1790

Bernstein, Lisa 1999, The Questionable Empirical Basis of Article 2's Incorporation
Strategy: A Preliminary Study, University of Chicago Law Review 66: 710-780

Bernstein, Lisa, 1996, Merchant Law in a Merchant Court: Rethinking the Code's
Search for Immanent Business Norms, University of Pennsylvania Law Review 144:
1765-1821

David, Paul A., 1985, CLIO and the Economics of QWERTY, American Economic
Review75: 332-337

Ellickson, Robert C., 1991, Order without Law: How Neighbors Settle Dispute, Harvard
University Press

Farrell, Joseph, 1993, Meaning and Credibility in Cheap-Talk Games, Game and
Economic Behavior 5: 514-531

19



Fudenberg, Drew and David K. Levine, 1998, The theory of learning in games, MIT
Press

Fujita, Tomotaka and Toshihiro Matsumura, 2005, Shakai-kihan no Ho to Keizai: Sono
Riron-teki Tenbo [The Law and Economics of Social Norms: Theoretical
Perspectives], Sofuto-ro Kenky [Soft Law Journal] 1: 59-104

Gibbons, Robert, 1992, Game Theory for Applied Economists, Princeton University.
Press

Kandori, Michihiro, George J. Mailath, and Rafael Rob, 1993, Learning, Mutation, and
Long Run Equilibria in Games, Econometorica 61: 29-56

Katz, Michael L. and Carl Shapiro, 1985, Network Externality, Competition, and
Compatibility, American Economic Review, 75: 424-440

Kreps, David M., 1990, Game Theory and Economic Modelling, Oxford University
Press

Matsui, Akihiko, 1991, Cheap-Talk and Cooperation in a Society, Journal of Economic
Theory 54: 245-258.

Matsui, Akihiko, 2002, Kanshu to Kihan no Keizaigaku [Economics of Custom and
Norm], Toyo Kezai

Matsumura, Toshihiro and Ueda Masako, 1996, Endogenous Timing in the Switching of
Technology with Marshallian Externalities, Journal of Economics (Zeitschrift fir
Nationalkonomie) 63: 41-56

Maynard Smith, John, 1982, Evolution and the Theory of Games, Cambridge University
Press

Maynard Smith, John and George R. Price, 1973, The Logic of Animal Conflicts,

Nature 246: 15-18

Myerson, Roger B., 1991, Game Theory: Analysis of Conflict, Harvard University Press

Nakazato, Minoru, 2005, Jiritsu-teki Ruru-no Jyuyosei: Shakai-kihan no Igi, [A Memo
on the Concept of Social Norms], Sofuto-ro Kenky [Soft Law Journal] 1: 135-149

North, Douglass, 1990, Institutions, Institutional Change and Economic Performance
Cambridge University Press

Posner, Eric, A., 2000, Law and Social Norms, Harvard University Press

Posner, Eric, 1996, Law, Economics, and Inefficient Norms, University of Pennsylvania
Law Review 144: 1697-1744

Schelling, T, 1960, The Strategy of Conflict, Harvard University Press

Seshimo, Hiroyuki, 2005, Jyoho-no Hitaisho-sei to Jikokiritsu Ruru, [Asymmetric
Information and Self Regulation], COE Softlaw Discussion Paper Series
(COESOFTLAW-2005-4), Graduate Schools for Law and Politics, University of

20



Tokyo [forthcoming in “Sofuto-ro Kenky” [Soft Law Journal] vol. 3]

Sugden, Robert, 1986, The Economics of Rights, Co-operation and Welfare, Blackwell,
1986

Sugden, Robert, 1989, Spontaneous Order, Journal of Economic Perspectives 3: 85-97

Sunstein, Cass R., 1986, Legal Interference with Private Preferences, University of
Chicago Law Review 53: 1129-74

Sunstein, Cass R., 1993, Endogenous Preferences, Environmental Law, Jouranal of
Legal Studies 22: 217-54

21



