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GAME-THEORETICAL PERSPECTIVES ON THE
EMERGENCE OF SOCIAL NORMS

Thomas Voss

RATIONAL choice theory argues that social norms emerge because the
norms' content yields benefits for some agents. Game theory is that
branch of rational choice theory that deals with social interactions

among rational actors. The subject of game theory is therefore social action
and social relations among rational agents (in Max Weber's sense). The
emergence of social norms is closely related to the Hobbesian problem of
social order, and its explanation is among the most important issues of
social theory. In this chapter I discuss game theoretical approaches to social
norms.

A core concept of game theory is the Nash equilibrium, a profile of
actions in which no actor has a positive incentive to unilaterally deviate
from those actions. Most game theoretical approaches use the basic idea
that a social norm will be enforced if the actions that are compatible with
that norm are supported by a Nash equilibrium. Hence, one task of game
theoretical analysis is to point out those conditions or social mechanisms
that lead to those equilibria.

When adopting a rational choice approach, as I do here, two questions
are usefully distinguished (see, for example, Coleman 1990, chapters 10
and 11): What are the structural features of social situations that generate a
"demand" for social norms? and What mechanisms contribute to the en
forcement, or "effective realization," of norms? These two problems must be
addressed separately, because not every social norm that potentially pro
vides benefits to a certain class of agents will actually come into existence.

The effective realization of norms depends on mechanisms that render
norm conformity self-enforcing. Self-enforcement means that rational target
actors of a norm accept a norm because the norm beneficiaries have created
certain incentives that make norm conformity consistent with a Nash equi
librium. The incentives may vary but often include some form of sanction.
The analyses in the literature thus far rest on the assumption that the actors
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employ certain types of endogenously created sanctions, what may be
called "indirect sanctions," but many real-world descriptions of social
norms refer to other, more active types of sanction in this chapter.

What Are Social Norms?
To understand the form and function of social norms, we might begin by
considering the following examples of human behavior:

1. Every morning, Roberta practices Mozart sonatas on her piano.

2. During the late winter, many people in some Catholic countries (for
example, southern Germany) celebrate carnival.

3. In the Leipzig concerto house, Gewandhaus, the audience applauds a
performance of Schubert's Winterreise after the final song, rather than
between songs.

4. In many high school classes, those students who learn eagerly are not
popular. Similarly, in working groups in large organizations, workers
regularly restrict their output (see, for example, Homans 1951), and
overperformers are targets of informal sanctions.

5. Some business people act in accordance with the principle that commit
ments are to be honored (Macaulay 1963; see also Ellickson 1991, 189
91).

6. In the community of Internet users, a rule prohibiting the use of e-mail
for commercial advertising is widely respected (Fukuyama 1995, 196).

7. In sports contests (for example, the Tour de France), athletes are ex
pected to respect the rule prohibiting the use of drugs that enhance
athletic performance and thus might improve their chances of winning
a prize. Apparently, many athletes systematically break this rule.

The first example describes a personal rule or individual regularity in the
behavior of a single actor. Personal rules may be of interest, in principle, in
the context of norm formation because of their relation to individual self
control processes, "character planning" and the like (see Loewenstein and
Elster 1992). For purposes of this exposition, personal rules are dismissed
as irrelevant. The second example describes a regularity in the behavior of
some population of agents, a behavior that might be called a social custom.
However, it is a theoretically uninteresting case. Prima facie, this case can
be explained by the assumption that within a population of actors certain
preferences are shared. These agents share an interest in the joint produc
tion of a consumption good. There are-at least at a first glance-no non
trivial strategic interaction problems involved in this social custom: Those
people who like carnival join the activities, those who do not stay at home.

The third case, though substantially trivial, describes an interesting
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problem. Consider a woman who visits a performance of classical music
for the first time. From the very beginning, she enjoys the presentation and
wants to express her admiration and approval. Should she break into ap
plause after the first song of the cycle? If she were to do so, and no other
person joined her, she would probably be embarrassed. If she does not
know the proper rule, she will probably wait until others start to clap. This
scenario describes a coordination problem. Coordination situations are stra
tegic social interactions with multiple equilibria-for example, to clap after
each piece, not to clap at all, to wait until others begin to clap, and so forth.
Most people would be uncomfortable being the only person or among the
few persons who applaud. Were this circumstance to be realized, even if by
accident, the people involved would feel that they had committed an error.
The last four examples (4 through 7) are of a different kind. In each of these
cases, there exist social norms (informal or formal) that prescribe or pro
scribe certain actions. The content of each norm is such that the interests of
the participants are met. The norm encouraging restricted effort in a work
ing situation, for example, serves the interests of the average group mem
ber. If the norm were enforced, every group member-according to the
group members' perception of the situation-would be better off, at least
in comparison with the outcome if no members were to respect the norm.
The norm eliminates competition. However, many group members may
perceive a temptation to contradict the norm: it might be advantageous for
an individual to put in effort above the group standard because it would
improve the worker's chance of receiving higher rewards (increased in
come, career opportunities, and the like).

These last four cases illustrate incentive problems. They resemble pris
oner's dilemma situations. The prisoner's cooperation will benefit him (or
her) if all others cooperate but will harm him (or her) if he (or she) cooper
ates and others do not. If an actor unilaterally cooperates he (or she) will
receive the worst possible payoff. In a coordination problem, like that de
scribed in example (3), rational interacting agents completely share the in
terests of their interaction partners: thus, they have an interest in coordinat
ing their choices. If coordination is successful, there will be no incentive for
individuals to deviate from a behavioral regularity, commonly called a con
vention (Lewis 1969). A convention is self-stabilizing or self-enforcing, and,
once realized, conformity serves the interests of both the group and its
individual members. Thus, in the case of a coordination problem, there is
no need to impose sanctions to achieve universal cooperation. In a pris
oner's dilemma, however, there is an incentive to deviate from a norm that
prescribes cooperation; in such a case, sanctions are generally needed to
coordinate behavior to achieve a universally advantageous outcome.

The content of a norm may be expressed as an imperative-that is, a
statement that some kind of action ought to be done or ought not to be
done under appropriate circumstances. Some sociologists (Homans 1951;
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Opp 1983) use this criterion as a core definiens of the concept of a norm.
However, from a sociological perspective, norms are more than imperatives
that are approved or not approved by people. To use Emile Durkheim's
(1895) phrase, norms are social facts ("faits sociaux"), outcomes of actions,
and, as such, they are collective phenomena. Norms exist, in a sense, inde
pendently from the consciousness of individuals: they are objective and
causally relevant if they are enforced within a community or group of ac
tors. If I deviate from a norm that is perfectly realized and monitored, even
if I am unaware of the norm's content, I am likely to become the target of
more or less severe sanctions.

Norms are more than imperatives in another sense: Even if agents are
informed about the norm's content and accept the norm as valid, they do
not necessarily conform to the norm. Consider the example of the no-drugs
norm in sports. It may be realistic to assume that most-if not all-athletes
think that this norm prescribes "right," "valid," or "fair" behavior. Nev
ertheless, the same people will systematically break the norm because of
the temptation-as in the prisoner's dilemma-to achieve a better position
in the contest. Hence, it is important to focus on actions, especially regu
larities in the actions of a population.

Rational choice theory may explain many ingredients of social norms.
First, it is possible to express the demand for certain norms in terms of
statements about desirable or obligatory actions in certain situations. This
can be an important explanatory task. Second, and perhaps more difficult,
it can point out those conditions that lead to an enforcement of norms. In
fact, most game theoretical explanations focus mainly on this problem of
norm enforcement. With the emphasis on enforcement, social norms can be
defined as behavioral regularities in a population of actors. For the pur
poses of this exposition a social norm may be defined as a regularity R in a
population P of actors such that

1. R arises in recurrent interactions among the agents of population P

2. almost every member of P prefers to conform to R on the condition
that almost every other member of P also conforms to R

3. almost every member of P believes that almost every other member of
P conforms to R

4. R is a Nash equilibrium of the recurrent interaction (Lewis 1969; Bic
chieri 1993, 232; see also, for example, Schotter 1981; Sugden 1986;
Leibenstein 1987. Robert Axelrod 1986, 1097, uses a simplified version
of such a definition)

This concept may be expressed more strictly by distinguishing between
social norms (in the proper sense of examples 4 through 7 at the beginning
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of the chapter) and conventions. A social norm proper is a regularity R
such that members of P expect that nonconformity will (with positive prob
ability) be punished with (negative) sanctions, and these expectations are a
reason for the fact that conditions (2) and (3) hold true. A convention, on
the other hand, is a regularity R such that R is a coordination equilibrium
in a recurrent coordination situation. Hence, social norms are closely re
lated to, though distinct from, conventions. One might even argue that so
cial norms accompanied by sanctions are a subset of the class of conven
tions (see Young 1998, 144-45).

This concept of a social norm may serve as an explication of some
intuitions that have been expressed within the sociological tradition.1

Norms (and conventions) are treated as social facts. In Max Weber's (1976)
sense they are regularities in the behavior of agents who are involved in a
"social relation." Theodor Geiger (1970,43-91) has pointed out that norms
arise from social interdependence (see also Popitz 1980; Ziegler 1984; Baur
mann 1996). They are regularities that are generally stabilized by threats of
negative sanctions. From a game theoretical point of view, this "stabiliza
tion" results from a Nash equilibrium.

There are many classes of social norms that may be of interest. Max
Weber (1976) distinguishes legal norms (law) from informal norms. The
underlying dimension that generates this typology is the kind of sanction
ing abuse of the norm engenders. Law is enforced by a specialized "staff"
of agents who monitor the target actors of a norm and punish deviant
behavior. Other norms are enforced by sanctions that are created within the
community of agents who are targets of the norm. These norms are, so to
speak, norms of self-help. More recently, James S. Coleman (1990) has pro
posed a typology based on the relation between the set of norm benefici
aries and the set of target actors (that is, those agents whose actions are
regulated by a norm). If these two sets are identical, that is, if the targets
and the beneficiaries of a norm are the same individuals, the norm is "con
joint"; if the targets and beneficiaries are different, or if their interests do
not converge, it is "disjoint" (Coleman 1990, 247-48). Conjoint norms are
particularly important because they are among the most elementary yet
also the most fundamental norms. Examples for those norms are all those
regularities of behavior that arise in situations of a Hobbesian anarchy, if
any. Hobbesian anarchy is a situation in which cooperation, although prof
itable, is difficult to achieve. There is no external agency (such as the state)
that could enforce mutually advantageous rules. Therefore, every actor rep
resents a threat to every other actor. All actors prefer the universal recogni
tion of certain rules, for instance with respect to property rights, to the war
of every man against every man. However, everyone perceives that there is
a temptation to defect. Concrete cases are those norms mentioned in exam
ples (4) through (7). The explanation of the emergence of conjoint norms is
a difficult task, in particular in prisoner's dilemma situations, because it
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variant of this game, called the Volunteer's Dilemma, in Diekmann 1985).
The two asymmetric Nash equilibria, (C, D) and (D, C), generate a bargain
ing problem. There is also a mixed equilibrium, namely, cooperation with a
probability of three in five. This mixed equilibrium gives an expected pay
off of three. Any of the two pure equilibria would yield a Pareto-superior
payoff-that is, it would make one player better off without altering the
payoffs of the other player.

A pure coordination game (see figure 4.4) has at least two efficient
Nash equilibria. However, if there is no preplay communication among the
players, they will have to choose the mixed equilibrium of playing each
pure strategy with a probability of one in two. This gives an expected pay
off of one to each player, which is strictly less than the payoff of any pure
strategy equilibrium.

All of these social dilemmas generate a "demand" for a social norm,
or-in the case of the coordination problem-for a convention! This
norm's content includes an imperative to choose the action that is consis
tent with an efficiency gain to the actors. The "function" of the norm or
convention would be a Pareto improvement. For example, in the prisoner's
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has to be demonstrated that rational agents create sanctions that are severe
enough to enforce a socially optimal equilibrium.

Focusing on conjoint norms, rational choice theory offers a general hypoth
esis: Social norms develop and are maintained in such a way that their
content serves to improve the aggregate welfare of the norm beneficiaries
(this hypothesis is adopted, in a slightly modified form, from Ellickson
1991, 167; see also Ullmann-Margalit 1977; Opp 1979; Coleman 1990, chap
ter 10, for similar hypotheses). In other words, norms emerge when they
promise to bring about efficiency gains to the beneficiaries. Efficiency gains
may be interpreted as Pareto improvements (although other gains may be
possible) in game theoretical terms. Norms help beneficiaries avoid or es
cape social dilemmas.2 A social dilemma is defined as a situation of (strate
gic) interdependence in which rational agents fail to achieve an efficient
outcome. This means that there exists an outcome (which is not realized) in
which the situation of every agent would improve or they all would at
least receive the same payoff.

Figures 4.1 through 4.4 illustrate several types of social dilemmas that
may arise among rational agents (see Harsanyi 1977; Voss 1985).3 In a clas
sic prisoner's dilemma (figure 4.1), there is no Pareto-optimal equilibrium.
Consequently, rational action (defection) yields a collectively irrational out
come that could (physically) be improved by universal cooperation. In a
noncooperative bargaining game, there are several pure Pareto-optimal
Nash equilibria, but there is also a "bargaining deadlock," owing to the
conflict of interest among the players. In the battle-of-the-sexes game, for
example (figure 4.2), two equilibria are in pure strategies ([A, A] and [B, BD
(see, for example, Young 1998, 25). However, these equilibria are not eligi
ble, according to classic game theory, because the agents' preferences are in
conflict. A mixed strategy equilibrium would arise if the row player were
to play A with a probability of two in three and B with a probability of one
in three. The column player's mixed equilibrium strategy is to play A with
a probability of one in three and B with a probability two in three. This
yields a payoff of 2/3 to both players, which is strictly less than the payoff
of each player's worst pure strategy equilibrium. Rational agents will
hence realize a suboptimal outcome. Both players would be better off if any
of the pure equilibria had been selected.

Another prominent bargaining scenario is known as the chicken game
(figure 4.3). Consider two agents who can contribute to a collective good.
The production function is such that any player's contribution is sufficient
to produce the good. There are no economies of scale. As a concrete exam
ple one may think of help in emergency situations (compare the n-person

110 SOCIAL NORMS

Conditions That Generate a Demand
for Social Norms
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onstrating that rational self-interested agents in a social dilemma situation
conform to social norms of cooperation in response to incentives created by
these actors themselves. Because in an ordinary prisoner's dilemma situa
tion there is no cooperation among rational actors, the emergence of norms
may depend on threats of negative sanctions that are created by the target
actors of the norms themselves. In the case of coordination problems, it has
to be demonstrated how the members of the population that recurrently
encounters coordination problems achieve common knowledge of a unique
focal point (in Schelling's [1960] sense) and, in this way, endogenously cre
ate a rule that becomes the basis of a convention.

The Effective Enforcement of Social Norms
Consider conjoint social norms that may regulate generalized prisoner's
dilemma situations. It is well known that with respect to a norm of univer
sal cooperation a free-riding problem will arise: Every actor will profit from
the collective good that is produced by cooperative collective action (norm
conformity). Yet there will be an incentive for an individual to avoid con
tributing to the costs of cooperation because the good can be consumed by
any member of the group, independently of that individual's contribution.
A social norm of cooperation would be enforceable if the actors used ap
propriate sanctions (negative or positive). However, the threat (or promise)
to provide norm deviators (or norm conformers) with sanctions (or re
wards) apparently involves a "second-order" collective good problem (see
Oliver 1980; Axelrod 1986; Heckathorn 1989; Coleman 1990, 270-73 and
passim). This problem results from the fact that agents who apply sanc
tions must be compensated for their costs, assuming that the provision of
sanctions is not a generally costless activity.

Although the problem situation is often framed in game theoretical
terms, a thorough game theoretical analysis of the"effective realization" of
social norms is quite rare. Most analyses of the first- and second-order
problems of cooperation implicitly use the assumption of parametric (that
is, nonstrategic) behavior. Using a parametric analysis, Coleman, for exam
ple, conjectures that the second-order problem may be solved if the norm
beneficiaries are "able to share appropriately the costs of sanctioning the
target actors or will be able to generate second-order sanctions among the
set of beneficiaries that are sufficient to induce effective sanctions of
the target actors by one or more of the beneficiaries. This condition de
pends on the existence of social relationships among the beneficiaries"
(1990, 273). By and large, this proposition may be right, but Coleman's
arguments for it are mostly unconvincing (for a more detailed discussion,
see Voss 1998a, 122-24) because Coleman, as well as others, dispenses with
an explicit game theoretical analysis of both levels of individual decision
with regard to norm conformity: the first-order problem of norm confor-
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dilemma, there is no efficient equilibrium at all. A norm prescribing coop
eration would make every player better off. Similarly, common knowledge
of a rule that one should choose A would make the players better off in a
coordination situation.

There is one core problem with such an approach that is apparently
most severe in the case of the prisoner's dilemma. Given the fact that a
social norm of cooperation would improve the situation, it is obvious that
the beneficiaries of the norm will have an interest in creating the norm. The
inefficient outcome generates a demand for a norm (Coleman 1990, chapter
10). If that norm were to be realized or enforced, the beneficiaries would be
better off; but how can the norm be realized? Answers to this question can
broadly be classified as exogenous and endogenous solutions. Exogenous
solutions draw on the involvement of third parties in the process of norm
creation and enforcement. Another type of exogenous argument refers to
an internal sanctioning system or internalized sentiments, such as guilt.
The problem with exogenous solutions is, of course, their incompleteness.
They are probably heuristically fruitful but need to be complemented by
arguments that explain the emergence and stability of third-party interven
tions or an internalized sanctioning system by explicitly using the assump
tion of rational action. Endogenous explanations require arguments dem-
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R + aR + a2R + ... = RI (1 - a)

This equilibrium depends on credible threats of punishment. A single de
fection triggers the partner's"eternal" defection. This means that the trig-
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libria in which both players cooperate if the "shadow of the future" (Ax
elrod 1984) is large enough. The shadow of the future corresponds to the
actors' discount parameters a and can also be interpreted as the actors'
(conditional subjective) probabilities that the iteration of the game will be
continued for another period.

If the payoffs of the prisoner's dilemma are represented by the in
equality (T > R > 0 > 5), the payoffs of the repeated game can be repre
sented as weighted sums of the payoffs in each period. Because it is as
sumed that the discount factor a is constant in each period, future payoffs
will be discounted exponentially. For example, assuming that both players
cooperate forever, every player will expect to receive the payoff

in the repeated game.
Cooperation in the repeated game can be enforced by trigger strategies

(Friedman 1971). These demand conditional cooperation, that is, coopera
tion that lasts as long as the other actors cooperate. Otherwise, the strategy
prescribes defection. I call this type of punishment "indirect punishment."
The simplest variant of a trigger strategy responds with "eternal damna
tion" (that is, defection) to the first defection. Unilateral deviations from a
profile of trigger strategies yield a payoff of T at maximum in the iterated
game. Consequently, a pair of trigger strategies is in equilibrium if and
only if,

The Endogenous Emergence of Social Norms
with Sanctions: Some Mechanisms
One important mechanism that may change actors' incentives in a social
dilemma is repeated interactions (see, for example, Taylor 1976, 1987; Ax
elrod 1984, for treatments of iterated prisoner's dilemmas). Repeated inter
actions allow for the implementation of a special type of endogenous sanc
tions, that is, sanctions created by the agents themselves. For purposes of
illustration, but without loss of generality, I choose the classic two-person
prisoner's dilemma. Figure 4.5 displays the payoff matrix of the prisoner's
dilemma in normal form.

Assuming a standard infinitely repeated game means roughly that (1)
the prisoner's dilemma game is repeated infinitely often among the same
players; (2) players discount their future payoffs with a constant discount
factor a (1 > a > 0); and (3) there is (almost) complete information about
the moves of the players in the past.6 As is well known (Friedman 1971;
Fudenberg and Maskin 1986), there may exist Pareto-optimal Nash equi-
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mity and the second-order problem of conformity to a "metanorm" of
sanctioning target actors (Axelrod 1986). These two levels are treated sep
arately by making use of arguments that do not focus on the strategic fea
ture of the interactions.

In contrast, a game theoretical approach has to deal with a number of
desiderata. Regularities of behavior conforming to a social norm are self
enforcing if they result, to speak technically, from a Nash equilibrium.
Hence, a first requirement corresponds to answering the question, What
are the conditions for an efficient equilibrium of universal cooperation in a
social dilemma situation (in particular, of the generalized prisoner's di
lemma type)? Providing a satisfactory answer to this question is at least a
necessary condition of a potential endogenous explanation of conjoint
norms in prisoner's dilemma situations. Cooperation depends on sanctions
created by the norm beneficiaries themselves. This leads to a second ques
tion: What are the conditions for the emergence of threats of sanctions that
are not only consistent with Nash equilibrium behavior but also credible? It
is well known that threats and promises in strategic interactions will be
effective in changing incentives only if the agents who offer them actually
apply them when the appropriate circumstances are reached (Schelling
1960; Selten 1965). Even in cases-in which-contrafactually-a path out
of an equilibrium of a game were to be realized, the relevant actor should
have no positive incentive to deviate from the implementation of a threat.
Technically speaking, a minimum requirement for Nash equilibria, which
include certain threats or promises as moves of the equilibrium strategy, is
that they be subgame perfect (Selten 1965).5
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ger-strategy player uses the threat to implement the unique equilibrium
action of the prisoner's dilemma. There is clearly no positive incentive to
deviate from those threats out of equilibrium. The profile of trigger strate
gies is hence a subgame perfect equilibrium if a 2: a*. Note, however, that
not every strategy of conditional cooperation is subgame perfect. The cele
brated tit-for-tat strategy (Axelrod 1984) is subgame perfect only for one
particular value of the discount factor. It can easily be demonstrated that
conditions for tit-for-tat to be in subgame equilibrium with itself are

2R> T + 5,

a 2: a* : = 1 - R / T,

and

a = a** : = (T - R) / (R - 5).7

If only the second inequality, a > a**, holds, tit-for-tat employs threats and
promises that are not credible for particular histories of the game (out of
equilibrium), namely, for histories with an alternation of Cs and Os. The
"forgiving" tit-for-tat is therefore-from the point of view of analytical
game theory-a strategy in the iterated game that does not generally pass
the rationality criteria. Substantially, one could argue that tit-for-tat does
not successfully surmount the second-order dilemma.

Under appropriate conditions, repeated interactions generate endo
genous indirect sanctions that can enforce conjoint social norms of condi
tional cooperation. One should, however, notice that there exists a large
number of equilibria in a repeated game if the shadow of the future (the
discount factor) approaches one (see the folk theorems in Fudenberg and
Maskin 1986). There is always the equilibrium of universal defection,
which is obviously subgame perfect; but there are also many efficient (Par
eto-optimal) subgame perfect equilibria-for example, different kinds of
trigger strategies. This means that there is an equilibrium selection prob
lem. In game theoretical terms this selection problem can be expressed as a
coordination or (noncooperative) bargaining problem. We encounter a bar
gaining problem if an outcome is profitable to one of the players at the
disavantage of his partner.

The equilibrium selection problem has often been overdramatized in
critiques of the game theoretic approach (for example, Hechter 1992). It is
clearly a major difficulty of the repeated-games program. Contemporary
evolutionary game theory (see also the remarks at the end of this chapter)
aims to provide models that show how coordination equilibria are deter
mined endogenously. The traditional game theory approach treats this se
lection problem exogenously.
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Obviously, these coordination problems are"solved" in groups with a
common history. Any equilibrium that is realized at some point in history
will be a focal point for the process of a convergence of reciprocal expecta
tions that a particular equilibrium will be chosen. Moreover, the content of
social norms of cooperation may be interpreted in such a way that it points
out particular equilibria. There may be equilibria that are consistent with
egalitarian Pareto-optimal divisions of the cake and others with more un
equal divisions (see, for example, Binmore and Samuelson 1994; Binmore
1994). Given the coordination and bargaining problems in repeated games,
an important lesson emerges: different cultures (groups, communities) may
have enforced different social norms (or no efficient social norms at all) in
structurally similar recurrent situations. It seems likely, in other words, that
path dependencies exist (for general discussions of path dependency, see
North 1990,92-104; Greif 1994; Young 1996).

It could perhaps be argued that path dependency makes the theory
untestable. However, this impression is wrong. First, the game theoretical
approach suggests that in cases of a low discount factor (smaller than the
critical threshold value to support cooperation), no Pareto-improving social
norms can be enforced. This statement can clearly be falsified. Second, in
cases of a large discount parameter, path dependency is relevant. Even in
this context, however, hypotheses with empirical content about the emer
gence of different norms in structurally similar social systems can be de
rived, and thus it is important to include information on historical data in
this context. Third, adopting an evolutionary approach (Young 1998), the
structure of resulting "long-run" equilibria of a dynamic may be described
quite precisely. Under particular circumstances, there may even exist equi
libria with no path dependencies or efficient "long-run" path-dependent
equilibria.

Some critics of the rational choice approach to norms point out that
there are many norms with no associated efficiency gains. Some norms
would even stabilize Pareto-inferior states (Elster 1989). Yet this observa
tion is consistent with the traditional as well as the evolutionary game
theoretical approach. Owing to historical accidents or for other reasons,
there may be instances of norms or conventions that are stable but subopti
mal.

The analysis of repeated games suggests the general idea that social
norms emerge endogenously in recurrent dilemma situations if the popula
tion is a close-knit community (Ellickson 1991, 167). A close-knit commu
nity is "defined as a social network whose members have credible and
reciprocal prospects for the application of power against one another and
good supply of information on past and present internal events" (Ellickson
1991, 181).8 Notice that it is assumed that the"application of power against
one another" is based on particular types of sanctions, namely, trigger
strategies. Other types of sanctions will be discussed soon.
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Many concrete examples illustrate this mechanism of norm emergence.
Among the most prominent are norms of reciprocity in social exchange
(Axelrod 1984; Voss 1985) and-in n-actor interactions-norms of collusion
in oligopolistic industries (Phlips 1995). Another example is norms of pri
vacy with regard to political actors. In the United States, the media heavily
investigate the private lives of politicians. In Germany, there is an informal
norm that mass media should not report delicate or other private details of
politicians' lives without their consent. This may be a conjoint norm be
cause enforcement may be in the interests of most journalists and pub
lishers. The norm may foster politicians' willingness to cooperate with
regard to the transfer of information on political issues. Also, most high
quality journalists would not want to investigate private affairs but would
prefer to research important political issues. On the other hand, there is a
clear temptation to disclose private affairs because any newspaper (or
other medium) that acted as a prime mover in this respect would sell more
copies (and would thereby improve short-run profits). Apparently, this
conjoint norm is in part enforced by trigger strategies among the press. A
leading German journalist, commenting on the Monica Lewinsky affair of
1998, has remarked that the German press respects the ethical code as long
as everybody conforms to the norm.9 Otherwise, norm conformity rapidly
collapses: one deviation immediately triggers nearly universal defection.

The repeated-games approach, in principle, helps to construct empiri
cal (qualitative) hypotheses about social conditions of norm emergence. It
can be used in two ways. First, the core theoretical parameters, like the
"shadow of the future" (discount factor a) and quotients of payoff differ
ences (a*), directly suggest a number of hypotheses:

• Cooperation increases with the shadow of the future (a)

• Cooperation decreases with the"costs of cooperation" (T - R)

• Cooperation increases with the"cost of conflict" (T - 0)

Other hypotheses can be derived by making use of "bridge assumptions"
(in Lindenberg's 1985 sense) that link variables of the game theoretical
model to exogenous factors describing social conditions. For example, with
regard to multiperson dilemma situations, such as the n-person prisoner's
dilemma, one might argue that there will be a "large-numbers" dilemma
(Buchanan 1965; Olson 1965) in the repeated game (Raub 1988): The re
quirements of cooperative equilibria in the repeated game are less likely to
be met as the size of the group of norm beneficiaries increases. Increasing
group size will, in turn, decrease the actors' monitoring opportunities
(Hardin 1982, 40, 170-71). Another aspect of the large-numbers dilemma is
related to the agents' shadow of the future. A large group will most likely
consist of a heterogeneous group of actors-that is, there will be some
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members with discount factors that are too low to support universal coop
eration.

Moreover, the repeated-games approach can be used to inquire as to
structural effects on norm emergence in a more direct way. Werner Raub
and Jeroen Weesie (1990) explicitly analyze a mechanism that generally fos
ters cooperation in dilemma situations, namely, multilateral reputation.
Consider two actors, A and B, who are involved in an exchange (or other)
social relationship that is associated with a prisoner's dilemma. If these
agents A and B were embedded into a larger social network consisting of
potential (structurally similar) partners C, D, ... , information about the
behavior of A and B may spread to these third agents, C, D, .... In this
case, the threshold of the discount factor supporting an equilibrium of co
operation is lower than it would be in an isolated (socially atomized) inter
action.

Another aspect of embeddedness is multiplexity. Consider two agents
A and B who are not only in one relation, R1, but also in a second relation,
R2, with each other. In this case, the agents may cognitively connect these
relations. They cooperate in any of these relations Rj on the condition that
the partner likewise has cooperated in all relations R1, R2, .... It has been
shown that the critical value of the discount factor that is necessary to
support cooperation is-under certain conditions-lower if there is multi
plexity (Voss 1998b, 106-7, 125-26). (These applications of repeated games
correspond to analyses of "multimarket" contact in industrial organization;
see Bernheim and Whinston 1990; Hughes and Oughton 1993.) Other work
combines repeated-games theory with social network analysis by investi
gating the effects of various network parameters (Buskens 1999).

Research on structural effects in this sense largely supports the intu
itive hypothesis that norms of cooperation are enforceable in small, stable,
and culturally homogeneous communities. In such communities, multi
lateral reputation is very effective because of the high degree of network
connectedness. The role specialization is typically low, or, in other words,
social relations are"diffuse" and multiplex (see Taylor 1982, 76, and the
references therein). Much ethnographic and historical evidence corrobo
rates this intuition (see, for example, Greif 1994, 1998; Macaulay 1963;
Ellickson 1991).

Direct (Retributive) Sanctions
The trigger strategy with the implicit threat of defection ("Nash threat,"
with respect to the prisoner's dilemma) is not the only kind of sanctioning
mechanism we encounter in real-life interactions. Numerous examples
from the sociological literature (for example, Homans 1951, 123 and pas
sim) refer to norms that seem to be effective because of the imposition of
more active and possibly more severe sanctions. Another mechanism is the
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application of exit threats: norm deviation is punished by ostracizing the
deviators from future interactions. There are many empirical descriptions
of this sanctioning mechanism (for example, Ostrom 1990) and somewhat
fewer theoretical analyses (Tullock 1985; Hirshleifer and Rasmusen 1989;
Schussler 1989; Vanberg and Congleton 1992).

Norms supported by exit threats can be considered as cases of decen
tralized outcomes of market processes. These norms may be enforced even
in cases of large numbers of actors under conditions of anonymity (Tullock
1985; Schussler 1989). The basic point is that defectors can be crowded out
under certain structural conditions (if a large pool of cooperators is avail
able and exit and searching costs are minimal). These processes are, how
ever, not easily described analytically. They are best illustrated by intuitive
ideas or by simulation studies (Schussler 1989; Vanberg and Congleton
1992).

In Coleman's discussion of norm enforcement, "incremental" sanctions
are important (Coleman 1990, chapter 11). These sanctions are more active
than the threat to defect. Incremental sanctions are applied by members of
a group. Every individual provides a small "increment" of a sanction that
is apparently not very costly to the punisher. The sum of these sanctions
may, on the other hand, be a severe punishment to the norm deviator. An
example may be so-called mobbing (horizontal violence, bullying) in work
ing groups. The person who deviates from a group norm is punished by
social disapproval of the other group members.

The following example, borrowed from Francis Fukuyama (1995, 196),
may illuminate the distinction between indirect and direct sanctions more
clearly: The community of Internet users was initially (in the 1970s and
1980s) quite small. Among the net's informal conjoint norms was a rule
prohibiting the use of e-mail for commercial advertising. Using electronic
mail for advertising could clog the net and would be a potential threat to
the viability of the system as a whole. The informal norm was broken in
1994 by a pair of lawyers who advertised for their services. Other users
reacted not by advertising for their own services (which would have been a
plausible response, at least for commercial users) but by sending hate
e-mail to the deviators and to the service provider. The provider eventually
canceled the account. The example illustrates incremental sanctions by
e-mail users and the application of the sanction of social exclusion by a
third party. Both of these sanctions are clearly different from the Nash
threat of defection.

A simple game theoretical model, inspired by Robert Boyd and Peter
Richerson's (1992) evolutionary analysis, can be useful in analyzing retribu
tive and other direct sanctions. Figure 4.6 illustrates an enlarged variant of
the classic prisoner's dilemma presented in figure 4.5. This enlarged game
is in fact a modification, rather than an example, of the classic prisoner's
dilemma. I call this game the norm game (actually, it is a simplified version



•

•

•

GAME-THEORETICAL PERSPECTIVES 123

if k > O. To reiterate, these results demonstrate conditions of rational mu
tual conditional cooperation in a norm game that is not repeated. Under
the conditions stated in the propositions, there is no second-order dilemma.

However, the requirement that k :s 0 seems to be quite strong. Yet it
has been observed that the application of sanctions is generally not very
costly-in particular, in comparison with the harm that sanctions may
cause (Hardin 1995, 52-53). How could an assumption of costless sanction
ing (k :s 0) be justified? First, in the case of interactions involving social
approval-for instance, social exchange relations in small-group contexts
the refusal to provide social approval to a group member may be a nega
tive sanction that is not costly. Moreover, it may even be the case that this
action is a positive reward (k < 0) to the punisher if the provision of social
approval is costly. Second, emotional dispositions may serve as commit
ment devices (Frank 1988). If one has observed a partner's defection, sanc
tioning may provide emotional, "psychic" rewards that outweigh the mate
rial costs of punishing. Strictly speaking, elaborating this idea means that
the payoffs of the norm game must be specified in such a way that these
rewards are represented in addition to the other components of utility.
Third, the norm game may be embedded into a larger game that represents
social networks. An actor in those networks might have an interest in ac
quiring a personal reputation as a bully. Such an actor would be willing to
apply sanctions even in cases in which the material costs are large. The
basic reason is that such a reputation will be profitable in future interac
tions with third partners. This idea could be modeled explicitly in game
theoretical terms (see Eaton and Engers 1999 for hints on such an analysis
in the context of international relations). However, I will not pursue this or
other defensive approaches here, because there is another entirely plausible
scenario in which no second-order dilemma emerges even for large (k > 0)
costs of sanctioning.

Proposition 3 addresses the norm game that is repeated indefinitely.
The actors have expectations with regard to the chances of another repeti
tion, given that the game has already been played for a number of periods.
These expectations are measured by the discount factor (the shadow of the
future). The standard repeated-games assumptions apply.

The proof of proposition 3 follows from the findings of Drew Fuden
berg and Eric Maskin (1986) on folk theorems and on optimal punishment. lO

Intuitively, infinitely repeated games ensure that punishment costs to the
punisher will be outweighed by the target's cooperation in the future.
Therefore, even for positive costs (k > 0) of sanctioning, the threat to pun
ish defection may be optimal. To illustrate, consider an n-person variant of
the norm game-for instance, Hardin's (1971, 1982) n-prisoner's dilemma
game with an additional phase of direct punishment in each period of the
iterated game (see Boyd and Richerson 1992). It is assumed that

Proposition 1: In the norm game there is a Nash equilibrium of mutual
cooperation if and only if p 2: (T - R).

Proposition 2: A Nash equilibrium of mutual cooperation is subgame
perfect if and only if k 2: o.
Proposi~ion 3: In an infinitely repeated norm game with discounting,
there eXIst subgame perfect equilibria of universal cooperation even for
k > 0, if the shadow of the future (discount factor) is large enough.

Proposition 1 is based on the idea that the players use strategies of the
following kind: "Play C; if your partner has chosen D, play s, otherwise
select s*." A pair of those strategies is an equilibrium if and only if the cost
of cooperation (T - R) is not larger than the punishment p. Intuitively, the
enlargement of the original prisoner's dilemma by means of sanctions
transforms the prisoner's dilemma into a game that has affinities with an
assurance game (in Sen's sense). In an assurance game, mutual cooperation
is an equilibrium because both players hold the preferences R > T
> 0 > S.

Proposition 2 says that the threat to punish a defection is credible if
and only if the cost of punishing the partner is k :s O. If k > 0, a rational
player would not have an incentive to implement the threat to punish a
defection because the punisher would not only sanction the partner's norm
deviation but would also punish himself or herself. Assuming that a part
ner has defected, this defection is irreversible. Punishing this defection will
not increase the punisher's payoffs; in fact, it will even decrease the payoffs

of Axelrod's [1986] norms game). In the norm game there are two stages. In
the first stage, both players simultaneously choose between the alternative
responses-cooperation (C) and defection (D)-to the prisoner's dilemma.
The second phase is a sanctioning or punishment stage. In this stage, both
players can react on the decisions of the first stage (which are disclosed at
the end of the prisoner's dilemma phase). Both players can punish their
partners by selecting a negative sanction, s. Alternatively, they can select
s*-that is, they can chose not to employ a sanction. Using this sanction
yields a punishment cost of - P to the target actor and a cost of (actively)
sanctioning of - k. I assume that the payoffs in the norm game are sums of
the payoffs in both stages of the game, namely, the payoffs of the pris
oner's dilemma (T, R, 0, or S) and payoffs of the sanctioning phase (- k,
-p, or [-k -pD.

In the norm game, an actor who defects vis-a-vis a cooperating partner
receives a payoff of T. The actor who is punished by his or her partner
receives the payoff T -po The partner's payoff is S -k.

As played out in figure 4.6, there are three results of the norm game
that indicate circumstances in which there is no second-order dilemma.
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1. Every actor can sanction every other actor by direct punishment.

2. The level of punishment is independent of the number of punishers.

3. There may be positive costs of punishing, k > O. These costs are not
shared and are independent of the number of punishers.

The repeated norm game makes it possible to use conditional strate
gies that are in fact a mixture of direct and indirect punishments. These
strategies require that actors be "friendly," that is, that they cooperate in
the first period of the game. Moreover, they demand that a defector be
punished for a number-say, t-of periods by implementing direct and
indirect sanctions. Furthermore, an agent who fails to punish a norm devia
tor will be similarly punished for a number of periods by direct and indi
rect sanctions, and so forth. Such a pattern of punishments may be individ
ually optimal because severe and costly sanctioning today may ensure
perpetual universal cooperation in the future (see, for example, Osborne
and Rubinstein 1994, chapter 8, for a detailed exposition).

This punishment regime may look very complicated. Yet one should
note that in equilibrium these sanctions need not be implemented. What in
equilibrium will be observed is universal conformity. The enforcement of
the social norm is based on the agents' self-fulfilling expectations that
every deviation from the norm and the metanorm will be sanctioned.

In conclusion, there is no second-order dilemma for a sufficiently large
shadow of the future, even if the agents implicitly use the threat to imple
ment costly punishments (provided the punishment costs are not too
large). In addition, one should note not only that this mechanism of en
forcement may sustain Pareto-optimal ("good") social norms but also that a
population of rational agents may realize a "bad" (that is, inefficient) social
norm by using these sanctions (as is also argued by Hirshleifer and
Rasmusen 1989; Boyd and Richerson 1992).

Discussion
The results of this exposition may be summarized as follows. Conjoint so
cial norms emerge among rational actors in situations of a prisoner's di
lemma under the following conditions:

1. norm deviations are detected easily and immediately

2. the beneficiaries use appropriate indirect or direct sanctions

3. either sanctioning is costless (k :s 0), or there is a sufficiently large
shadow of the future

4. appropriate"cultural beliefs" are held in the population of norm bene
ficiaries
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The first condition seems trivial, but it is substantively very important. For
example, conformity to the no-drugs norm in sports probably would yield
efficiency gains to the group of competing athletes. One could argue that in
principle many conditions of a repeated prisoner's dilemma are present in
this case. The same athletes repeatedly meet each other in matches indefi
nitely often. However, the informational requirements of almost perfect in
formation on the other agents' past moves in the game are obviously not
fulfilled. An athlete cannot observe whether or not a competitor has taken
proscribed drugs. Therefore, the beneficiaries of the norm will not be able
to enforce the norm without the assistance of a third party.

Enforcement of norms also requires the use of appropriate sanctions
both direct and indirect-on the part of beneficiaries (condition [2]). Indi
rect sanctions are similar to trigger or tit-for-tat strategies. They react to a
partner's defection by selecting a responding defection. Indirect sanctions
can be very effective, but under many circumstances, they have disadvan
tages. In large groups, trigger strategies punish not only those agents who
deviate from a norm but also the members of the group who have con
formed to the norm. A single defection triggers universal defection within
the whole group. Direct sanctions, on the other hand, are applicable more
precisely toward those actors who have defected. They can also be imple
mented in situations that are not repeated. Hence, it is not surprising that
the bulk of sociological and ethnographic descriptions of informal norm
enforcement contains statements on this type of sanctions.

Moreover, with regard to endogenously created sanctioning, it is im
portant to note that the condition of costless sanctioning (condition [3]) is
crucial if one accepts the rationality criterion of the credibility of threats (or,
technically, subgame perfection). The critical threshold value of the shadow
of the future (discount factor) depends on certain variables, namely, the
embeddedness of the recurrent interaction in social networks. In general, it
can be argued that denser and more "closed" social networks are more
effective in promoting norms of cooperation than more"open" social struc
tures (Coleman 1990, chapter 11). Game theoretical analyses may give a
rationale for this intuition by pointing out that structural embeddedness
reduces-ceteris paribus-the critical value of the discount factor, which is
necessary to sustain a Nash equilibrium of cooperation. Note, however,
that there are exceptions to this rule of the strength of cohesive groups (see
Flache 1996; Flache and Macy 1996). Another aspect of the discount factor's
critical value is its (logical) dependence on the payoff differences in the
original game: The larger the costs of cooperation (T R), the larger the
critical value of the shadow of the future, a*. (A similar relationship holds
for the required level of direct punishment: the larger the costs of coopera
tion, the more severe must be the punishment.)

None of the Nash equilibria in repeated games (for a sufficiently large
shadow of the future) and in a norm game are unique-that is, there is a
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cultural heredity (for example, Boyd and Richerson 1985). Most of these
works use the assumption of boundedly rational behavior and try to elabo
rate analytically tractable and empirically meaningful assumptions about
individual and social learning processes.

The core features of some recent approaches (Fudenberg and Levine
1998; Samuelson 1997; Young 1998) are summarized as follows:

The basic research question of those models concerns the long-run be
havior in these interactions. Consider a game in normal form with multiple
strict Nash equilibria (for example, a coordination game). It is of interest,
then, to inquire which equilibria will more frequently persist in the long
run-under conditions of stochastic shocks. For example, in a two-by-two
(matrix) coordination game with two equilibria, one of them being Pareto
dominant, certain kinds of learning processes (which are described and
illustrated in Young 1998) will realize the efficient equilibrium, provided
that this equilibrium is consistent with the risk-dominance criterion, as
stated by John Harsanyi and Reinhard Selten (1988). However, depending
on properties of the payoff structure, it need not be the case that the"most
efficient" equilibria will be "stochastically stable" long-run equilibria of the
dynamic (Kandori, Mailath, and Rob 1993; Young 1998).

With regard to the repeated prisoner's dilemma, consideration of the
long-run dynamics implies an assumption that there is a nonzero proba
bility that any particular strategy will become extinct. This contrasts with
Robert Axelrod's (1984) approach, which studies only the short-run dy
namic. In the Axelrod approach, it is assumed that the contest of strategies
yields states in which the less successful strategies become successively
extinct. It can be shown that the evolutionary dynamic may dramatically
change if one adopts the long-run dynamic perspective. In particular, tit
for-tat will be much less viable in the long run than in the short run (Young
and Foster 1991).

The new evolutionary approach provides several important results
that are, in principle, empirically testable (Young 1998, chapters 4 and 5):

A population of boundedly rational agents who are recurrently en
gaged in social interactions is represented as a stochastic dynamical
system.

Bounded rationality means that only limited data, not perfect informa
tion about the others' past behavior, is required.

Agents do not select with certainty best replies toward their expecta
tions about others' behavior; there is some small probability of an erro
neous response.

There are possibly stochastic shocks corresponding to mutations within
biological evolution.

•

•

•

•
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coordination or a bargaining problem of selecting one specific equilibrium.
The enforcement of norms therefore is based on the assumption of jointly
held"cultural beliefs." Appropriate cultural beliefs are those rational be
liefs "that capture individuals' expectations with respect to actions that
others will take in various contingencies" (Greif 1994, 915). It is important
that these rational cultural beliefs are restricted to those expectations that
are self-enforcing-that is, every player is expected to play his or her best
response, given identical and commonly known beliefs (see Greif 1994,
914-17). This is a crucial property of cultural beliefs in game theoretic
terms: They will not be stable determinants of behavior if they are not
focused on a Nash equilibrium. In contrast, certain culturalist explanations
are based on the idea that cultural ideas directly affect behavior. The ratio
nal choice and game theory approach, however, suggests that cultural be
liefs per se cannot provide incentives that change behavior, although they
may help to select a more or less efficient equilibrium profile of actions.

Cultural beliefs are, for example, formed and transmitted in socializa
tion processes. Once established, they become focal points that determine
what type of behavioral regularity or norm will be enforced in a given
population. It is obviously possible that two societies exhibit similar social
structures (that is, similar incentives to cooperate or conform to a norm)
but have huge differences with regard to social institutions and social
norms. Norms are typically dependent on the paths taken by history. In
this way, besides the shadow of the future, a "shadow of the past" comes
into play.

The importance of cultural beliefs can hardly be overestimated. How
ever, classical game theory cannot contribute much toward an explanation
of cultural beliefs. Cultural beliefs have to be treated as given, exogenous
variables. The main exception arises in some Bayesian games with incom
plete information such that certain beliefs are rationally adapted or learned
by rational agents.

Learning processes with respect to cultural beliefs are at the center of
some recent developments within evolutionary game theory. These evolu
tionary approaches are sociologically relevant if they dispense with the as
sumption of genetically determined behavior. As one of the pioneers of the
evolutionary approach has noted, "Game-theoretical ideas originated
within sociology. Naturally enough, the solution concepts which developed
were based on the idea of rational calculation. The ideas were borrowed by
evolutionary biologists, who introduced a new concept of a solution, based
on selection and heredity operating in a population. If, as seems likely, the
idea of evolutionary stability is now to be reintroduced into sociology, it is
crucial that this should be done only when a suitable mechanism of cul
tural heredity exists" (Maynard Smith 1982, 172). There are many seminal
contributions to specify sociologically meaningful ideas on mechanisms of
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For certain simple games in normal form (coordination and noncooperative
bargaining games in Harsanyi's 1977 sense), learning processes within a
population of boundedly rational agents in fact lead to the evolution of
stable conventions. However, I am not aware of any empirical work that
employs this approach. One difficulty in the application of the new con
cepts of stochastically stable equilibria and so forth is that it is not easy to
determine what the long-run behavior perspective means empirically.
Long-run behavior certainly does not always correspond with a long dis
tance on a physical or historical timescale (Young 1998, 14-19). Most em
pirical studies on norm emergence use a short-run perspective.

The new evolutionary approach is important because it sheds new
light on an issue that has up to now generally been treated as an exog
enous problem, the evolution of conventions. As has been argued, any so
cial norm is based on conventions or cultural beliefs that there is a stable
regularity of behavior in a population of recurrently interacting agents. In
the case of social norms, there are rational reciprocal expectations that cer
tain actions are forbidden or allowed and that there will be punishment in
cases of deviant behavior. The new approach may be particularly fruitful
because it links evolutionary and bounded rationality ideas to more tradi
tional game theoretic concepts, especially the Nash equilibrium. It may also
be understood as a rationalization of the more traditional concepts that
have been developed from a hyperrationalistic perspective of perfectly ra
tional players. Some of the results of traditional game theory, in fact, appar
ently are robust if more "realistic" ideas about individuals' behavior are
introduced.

The sketch of a game theoretical explanation of conjoint social norms
demonstrates that those norms emerge among self-interested actors if ap
propriate social conditions are met. However, this approach to social norms
is incomplete. People sometimes follow social norms in the absence of
credible external sanctions: for instance, it is difficult to understand why
people conform to the norm of tipping in restaurants they are sure they
will never visit again. There is ample evidence of cooperation in situations
with external incentives to free ride. The level of cooperation observed in
social dilemma and public goods situations is significantly higher than pre
dicted by game theoretical rationality standards (see, for example, Thaler
1992, chapter 2; Green and Shapiro 1994, chapter 5; and Kagel and Roth
1995 for surveys of the research results). This does not mean that the vari
ables fostering or inhibiting cooperation-according to game theory-such
as group size, shadow of the future, and the like, do not have marginal
effects.

Two possible mechanisms may be relevant. First, it may be important
to incorporate internal incentives into a rational choice analysis of social
norms. (Robert Frank [1992, 150-52], for example, critically comments on
Coleman's approach). In contrast to the traditional sociological approach,
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internalized norms should not be treated as given, exogenous factors. It
seems, however, difficult to give a consistent explanation of the adoption of
preferences in which (conditional) cooperation is valued per se. Only quite
recently have some ideas emerged that attempt to tackle this problem. One
important observation in this context is that intrinsic motives may play an
instrumental role in an actor's ability to achieve rewards that are material
or social (such as social approval). For example, considering a standard
(single-shot) prisoner's dilemma situation, individual agents would be bet
ter off in terms of their "natural" (material and social) preferences (T >
R > 0 > S) if they were endowed with internalized "moral" preferences
prescribing conditional cooperation (Rm > Tn > 0 > sm) instead of uncon
ditional defection. Moral preferences may result from an internalized sanc
tioning system that provides negative sanctions (in the form of a guilty
conscience), vis-a.-vis a cooperating partner, to an actor who unilaterally
defects. For example, if the cost of defecting is m, an actor will receive (Tm

:

= T - m) instead of a payoff T. If (m > [T - RJ), then the strength of the
internal sanctions would change the incentive structure of the game, pro
vided both actors had adopted moral preferences and there were some
transparency (common knowledge) with respect to these moral prefer
ences. These moral preferences would transform a prisoner's dilemma into
an assurance game. In an assurance game, mutual cooperation is a Nash
equilibrium. Under these circumstances, an actor with moral preferences
will cooperate with a partner who is similarly endowed with moral prefer
ences. The resulting outcome would be superior even in terms of the ac
tors' natural preferences (see Sen 1974, 80).

Another scenario is related to the norm game. Consider two or more
agents who are involved in such a prisoner's dilemma with a possibility to
use threats of negative sanctions. These agents would be better off in terms
of their nonmoral or "natural" preferences if internalization meant that an
agent would feel obliged to employ sanctions even if they violated his or
her material interests. Such an agent who is committed to punishing an
opportunistic partner would use a credible threat even if this threat would
not be a credible one in terms of the agent's material interests. Some contri
butions to the literature attempt to demonstrate that rational actors would
choose such moral preferences if they had an opportunity to modify their
preferences. l1

Another body of work is based on the assumption of bounded ratio
nality. First of all, the notion of action frames as used in "interpretative"
sociology and cognitive psychology may be relevant in this context. The
basic idea is that actors use situation-specific decision rules. If a situation is
framed to be governed by a social norm, the individual will use a norma
tive decision rule.12 The main desideratum of such an analysis is that ad
hoc explanations should be strictly avoided. Every behavior could, in prin
ciple, be "explained" by postulating specific preferences or a specific frame
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or decision rule. Still another body of work is based on the idea that
boundedly rational actors are endowed with preferences that are subject to
evolutionary forces (Frank 1988; Gtith and Kliemt 1993). An argument that
bears some family resemblance to this follows from the recent evolutionary
approach (Samuelson 1997, chapter 5). It can be argued that Nash equi
libria that are not subgame perfect may, nevertheless, be stable long-run
equilibria of evolutionary processes. Also, certain norms of fairness-for
example, the norm to leave money for the waitperson on the table-may
be stable because "the amounts involved and the frequency with which the
situation arises are too small to provide sufficient evolutionary pressure to
eliminate the phenomenon in a noisy environment" (Samuelson 1997, 164).

Appendix
There are many excellent introductions and comprehensive textbooks on
game theory that may be consulted, including Eric Rasmusen (1994), Avi
nash Dixit and Susan Skeath (1999), and, more advanced, Ken Binmore
(1992) and Martin Osborne and Ariel Rubinstein (1994). Binmore's (1994,
1998) treatise gives an illuminating game theoretical analysis of moral
norms in the spirit of David Hume. The core concepts of game theory are
introduced informally and in the context of a discussion of philosophical
topics.

The most important concept of game theory is the Nash equilibrium. A
Nash equilibrium of a game with complete information in strategic or nor
mal form (such as the games in figures 4.1 through 4.5) is a profile of
actions such that no player has a positive incentive to unilaterally deviate
from that profile. That there is no positive incentive to deviate means that
no player would be (strictly) better off if he or she deviated (unilaterally)
from the equilibrium, provided all other players choose their equilibrium
actions.

For example, in the battle-of-the-sexes game charted in figure 4.2, there
are two Nash equilibria, namely (A, A) and (B, B). These are equilibria in
pure strategies, which means that an action of the equilibrium profile is
chosen with a probability of one. There is also a mixed equilibrium in this
game. A mixed equilibrium represents circumstances under which the
player's behavior is influenced by probabilistic rules.

The mixed equilibrium can be calculated easily using the theorem that
any pure strategy is a best reply to the mixed equilibrium strategies of the
other player or players. This means that any pure strategy of an actor
against the mixed equilibrium strategies chosen by other players yields the
same payoff to this actor. To illustrate, consider the battle-of-the-sexes
game. Denote q the row player's probability of choosing A. This player,
then, will choose B with (1 - q). Denote p the column player's probability
of choosing A. Then it must be the case that the column player is indif-
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ferent between A and B if the row player uses his or her mixed equilibrium
action. This means that the column player's expected utility (E U) of using
A equals his or her payoff of using B against the row player's mixed strat
egy:

EUA(column) = q = EUB(column) = 2(1 - q).

Solving for q gives the equilibrium value of q, namely, q = 2/3 (that is, a
probability of two in three). By similar reasoning, one gets the probability p
for the column player's mixed strategy, p = 1/3 (that is, a probability of
one in three). It can easily be seen that the expected payoff of this mixed
equilibrium is a 2/3 for both players. In extensive games with perfect infor
mation (for example, the norm game shown in figure 4.6) including a de
tailed description of the players' sequential decisions, not all Nash equi
libria may be sensible. Consider two actors, E and W. E has the first move
and proposes a contract A to W, yielding a payoff of two to E and one to
W. Alternatively, he could propose a different contract B, yielding one to E
and two to W. W can accept or refuse either contract. If W refuses a con
tract, both players receive a payoff of zero. There are two equilibria in this
game, namely (1) player E proposes contract A, and player W is willing to
accept either contract A or B; and (2) player E proposes contract B, and
player W is willing to accept contract B and rejects contract A. The second
equilibrium contains a threat by player W to refuse the undesirable con
tract. However, is this threat credible? Assume that player E had, in fact,
chosen to propose contract A. W would not, then, employ his threat to
refuse because this refusal would hurt 110t only player E but also player W;
thus threat is not a credible one. Formally, the criterion of subgame perfec
tion (Selten 1965) rules out those Nash equilibria that use threats or prom
ises that are not credible. Subgame perfect equilibria are strategy profiles
that are Nash equilibria for any history of the game, including histories out
of the equilibrium path. A subgame is roughly defined as a history of the
game that starts with a single node (decision point) and includes all of its
successors. This node is a singleton within the player's information set,
that is, the player knows that he or she has to choose at this particular
node. For example, one subgame of the bargaining game between players
E and W originates with the node at which player W has to choose as the
second mover (after player E has decided which contract to propose). The
criterion of subgame perfection requires that a player's strategy choices
must be optimal given any history of the game, that is, player W has to
choose his or her best reply in the subgame that starts after E has chosen
contract A. In this case, W's best response will be to accept the (undesir
able) contract. Hence, the strategy profile (If contract B is proposed, accept
proposal; if contract A is proposed, reject proposal) cannot be subgame
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perfect because it prescribes suboptimal behavior in a particular history of
the game.

Notes

1. There are other well-known definitions of social norms that prima facie do not
coincide with the definition given here. Coleman 1990, 243, states that "a norm
concerning a specific action exists when the socially defined right to control
the action is held not by the actor but by others.... This implies a consensus
in the social system or subsystem that the right to control the action is held by
others." Yet this concept is roughly equivalent with the game theoretical defi
nition, if Coleman's words"rights" and "consensus" are linked to the equilib
rium concept. A right can be said to exist whenever an actor is free to deter
mine an action such that there will be no punishment in equilibrium (see, for
example, Binmore 1994, 129 and passim).

2. Some authors in the rational choice tradition argue that a demand for a social
norm arises if a population is in a situation with externalities (Coleman 1990,
249-51; see also Opp 1983). Coleman's examples make it clear that the mean
ina of the term "externality" corresponds to social dilemmas. Coleman's usage
ofthe term is clearly more general than in welfare economics.

3. See the appendix for an explanation of some teclmical game theoretical con
cepts.

4. Note that a typology of social dilemma situations that generate a "demand"
for norms may depend on what has been called a general"solution theory" for
noncooperative games (Harsanyi 1977; Harsanyi and Selten 1988). This is par
ticularly relevant for certain coordination and noncooperative bargaini~1g

games, that is, games with multiple equilibrium points. In those games consId
erations about the "risk dominance" of equilibria are of central importance.
Interestingly, this normative concept of Harsanyi and Selten seems to be rele
vant even for evolutionary game theory and the "theory of learning in games"
(Fudenberg and Levine 1998, chapter 5; Young 1998), which certainly can be
understood as empirical research programs. Moreover, it is of interest to notice
that risk dominance and payoff or Pareto dominance do not necessarily coin
cide (Fudenberg and Levine 1998, 138). There will result a different typology of
norm-aeneratina situations if one uses risk dominance criteria rather than
some gther solu~ion theory (for example, Harsanyi's [1977] earlier theory).

5. See the appendix for an explanation of the concept of credible threats.

6. For a more rigorous treatment, see, for example, Friedman 1986 and Myerson
1991.

7. Compare the prisoner's dilemma with payoffs as in figure 4.5.

8. See also Taylor 1982 and Raub and Voss 1986 for similar arguments and for
hints on the correspondence between game theoretical conditions of coopera
tion and social conditions of a close-knit community.

9. Herbert Riehl-Heyse, of Suddeutsche Zeitung, in a German television talk show
(ARD) on February 1, 1998 ("Sabine Christiansen").

10. For a convenient exposition, see Osborne and Rubinstein 1994, in particular
proposition 151.1.
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11. See, in particular, Gauthier 1986 and, for a short game theoretical explication of
Gauthier's program, Bicchieri 1993, 202-13; other works in this direction are
HegselmaIm, Raub, and Voss 1986 and Raub and Voss 1990.

12. See, for example, Lindenberg 1988; for an approach that is closely related to
game theory, see Montgomery 1998.
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