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The present paper concerns the interaction between social norms and the law.

Some scholars claim that the law just substitutes for social norms, other authors

argue that social norms and the law are complements. If the former view is correct,

we do not need the costly formal rules. Following the complementary view, the

joint use of the formal rule by the government and social norm as a informal rule

would provide more efficient outcomes than norms without law. The purpose of

the paper is to show if they are substitutes or complements. Moreover, we provide

a explanation of “the emergence of law”.
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1 Introduction

It is necessary to consider social norms to understand law well, as described Posner

(1997). Both social norms and the Law are older than political society, and part of the

Law has been a system of norms before there were government.

For simple analyzing, following Posner (1997)1, social norms in this paper are de-

fined as a “rule” that is not enforced by an official system or courts but is complied

with. Some examples of this “rule” are the rules of etiquette, table manners, business

manners and the like. A member of a community who commits an undesirable activity

is punished by social norms, for example, ridicule, gossip, ostracism and so on. If people

internalize social norms, they feel shame or guilt when they violate norms. In this way,

a member of a community has incentive to comply with social norms by punishments

by other members or self-restraint.

Social norms are not enforced by the official agency. For the purpose of that social

norms serve as a rule which people obey, other members of a community need to identify

the member who violates social norms. Other members can recognize the member who

break the norms, and it is possible for them to punish him. If these conditions are

satisfied, then people would comply with social norms. Even in the case of feeling a

kind of shame as an internalized norm, people have stronger incentive to follow the

norms by being observed their undesirable activity than not be observed. The ability

of the members of a society or an organization to observe each other can be interpreted

as a measure of the community’s social connectedness. In other words, if it is easy to

observe another person’s action in a community, then this means that connectedness

among members are strong. We might say that a society is a pre-modern (modern)

if the social connectedness is high (low). Social norms are defined as maximizer of

1See also Cooter (1998)
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the object of a community. The objective function consists of social welfare and other

element. These elements are weighted by a parameter, which denotes separation from

social welfare.

On the other hand, law is enforced by the official sources, such as a court, a legisla-

ture or the police. A member of a society who does not obey the law is punished, and

accordingly he (or she) has incentive to comply with the law. However, such formal

enforcement costs the society more than informal enforcement of social norms. Law is

defined as maximizer of social welfare.

We model simply the above characteristics about social norms and law. We consider

the community, which offers social norms, and the government, which designs law, as

principals. Agent is the individual who takes an action. Accordingly, we apply a

common agency model. Some authors suggest that formal rules complement informal

arrangement (North, 1990; Baker et all., 1994; Lazzarini et al., 2004). Other researchers

assert that formal rules merely substitute for social norms which supporting informal

dealing or argue that people have solved daily problems without costly formal rules

(Macaulay, 1963; Ellickson, 1991; Huang and Wu, 1993). Our model explains that social

norms and the law become substitutes or complements depending on the circumstances.

In the pre-modern society, social connectedness is strong and the expected level

of punishment by social norms is large. As a consequence, an undesirable activity is

deterred. At this time, law, which is costly, is not needed. There is little possibility that

law can improve this society. In other words, the relation between social norms and law

is substitution and there is no reason for the existence of costly law. In contrast, social

connectedness is weak in the modern society and the expected level of punishment by

social norms is small. In this society only with social norms, the undesirable action is

not deterred at the appropriate level. In this circumstance, law is required even if law
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is costly (the emergence of law). Law complements social norms in this society and the

society acquires more desirable outcome by the existence of law. This is consistent with

a historical assertion that there has been gradual displacement of informal regulation

by formal regulation.

Additionally, we also analyze the case that social norms confront the law as a maxi-

mizer of social welfare. An individual’s activity led only by social norms is inefficient in

the term of social welfare when the object of social norms is different from maximizing

social welfare. As same as the above modern society, the existence of law enhances

social welfare.

The article is structured as follows. In section 2, the we provide a simple model and

analyze the joint use of social norms and the law; in subsection 2-1, when social norms

are inflexible and in subsection 2-2, when social norms are flexible. Section 3 provides

a brief concluding remarks.

2 The Model

We examine the interaction between social norms and the law. For the purpose of the

examination, we use a simple common agency model, where there are the government

and the community as principals and an individual as an agent. Following Posner

(1997), we define not only the law but social norms as rules or social regulations. The

government designs law sg as a formal sanction and the community provides social

norm sc as a informal sanction. The individual commits an act, which the individual

benefits from but harms the society. The timing of events is as follows. First, The

government chooses the law to maximize social welfare SW . The community provides

social norms to maximize welfare of the community CW . The community welfare

consists of weighted average between social welfare and other values. The government
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and the community choose their rules simultaneously and non-cooperatively. Second,

Given the above rules (sc, sg), the individual decides the level of action a.

An action a, which the individual chooses, induces personal benefit b(a) but also

produces social cost c(a). In order to compute closed form solutions, we assume that

b(a) = α ln a and c(a) = βa. The socially ideal or first best action, which satisfies

marginal benefit equates marginal social cost, therefore is given as b′(afb) = c′(afb) or

afb = α/β. Given social norm sc and law sg, the individual’s payoff is

b(a) − (sc + sg)a,

so the individual’s optimal action a∗ is

a∗ =
α

sc + sg
. (1)

Therefore, if sc + sg < β, then a∗ > afb and this is under-deterrence since the socially

ideal action is afb = α/β.

The formal rule or the law, which the government supplies, is more costly than the

informal rule or social norm because the enforcement cost of the law is larger than

social norms and the existence of the government itself costs the society. Given a∗, sc,

the government’s problem is

max
sg

SW = b(a∗) − (sc + sg)a∗ − c(a∗) − e(sga
∗),

subject to b′(a∗) = sc + sg,

where e(sg a) is the enforcement cost of the law given a and sg and depends on the

magnitude of the sanction, we assume that e(sg a) = γ sg a as the same reason as the
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above, where 0 ≤ γ ≤ 1. Thus, the government’s best-response is

s∗g = −(1 + γ)sc + β. (2)

2.1 Inflexible Social Norms

Social norms are said to be likely to resist modification2. In other words, even if it is

better for the community to modify social norms, they cannot change the norms. This

might mean that social norms tend to be inflexible on external factors; for example,

the government’s choice, social connectedness in the community and so on. Now let us

consider the situation, where the community does not take account of the government’s

decision when the community designs the social norm sc. The community, in other

words, does not reflect on the strategic relationship with the government. In such a

meaning, the norms are inflexible. Accordingly, the community’s problem, given a∗, is

max
sc

CW = (1 − θ) (b(a∗) − sca
∗ − c(a∗)) + θv(a∗),

subject to b′(a∗) = sc + sg,

where θ is a parameter which denotes separation from social welfare, and v(a) is val-

ues which is different from social welfare. If v′(a) > 0(< 0), then the community

over(under)estimates the personal benefit or under(over)estimates social cost. The

community’s optimal regulation or social norm is

s∗c = β − θ

1 − θ
v′(a∗).

2For example, see Kaplow and Shavell (2002) pp.76-77.
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If social norms are decided not to distort the maximization of social welfare i.e. θ = 0,

we can achieve the first best action of the individual only by social norms without the

law.

Additionally let us embody another external factor. Whether social norms serve

as rule or not depends critically on the member’s in a community ability to observe

each other. In the community where it is easy to observe other members’ action,

the enforcement power of social norms is strong. In order to capture a kind of the

enforcement power in the community, we incorporate a parameter 0 ≤ σ ≤ 1. This

parameter can be interpreted as a measure of the social connectedness in the community.

The strong connectedness has the members comply with social norms. Given this

parameter, the real power of social norms is defined to be

ŝ∗c = σ

(
β − θ

1 − θ
v′(a∗)

)
, (3)

where ŝ∗c represents the real enforcement power of social norms. We can see that ŝ∗c

decreases as σ decreases. In other words, we assume that the community designs the

norms when the enforcement of social norms is most effective or σ = 1, and that the

community cannot respond to the change of social connectedness. The lower parameter

σ is, the less effective enforcement power is because social norm is not flexible. Similarly,

the government’s best response function (2) is modified into

s∗g = −(1 + γ)ŝc + β. (4)

Given the social norm and the law (ŝ∗c , s∗g), we analyze the interaction between the

formal regulation and informal regulation. In figure 1, we draw the government’s best

response function s∗g(ŝc) and the community’s optimal social norm ŝ∗c . The equilibrium
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is achieved at the intersection between ŝ∗c and s∗g(ŝc), like the point A. The first best

action of the individual is achieved on the dotted line, where (ŝ∗c , s∗g) satisfies ŝ∗c+s∗g = β.

If θ = 0 and σ = 1(the equilibrium is the point A), then only the social norm s∗c (without

the law) induces the first best action and social welfare is maximized. There is no need

for the intervention of the government (i.e. s∗g = 0). In comparison to this situation,

if there would be no social norm, the government’s best sanction would be s∗g = β.

This also leads the first best action. However the combination (ŝ∗c = 0, s∗g = β) is

Pareto-inferior to the combination (ŝ∗c = β, s∗g = 0) since the use of the law is costly in

our model.

β

ββ
1+γ

sg

ŝc

ŝ∗cwith θ = 0 and σ = 1

s∗g(ŝc) A

β

ββ
1+γ

sg

ŝc

ŝ∗c
s∗g(sc)

A

σ ↓

B

Figure 1: No need for the law (left) Displacement of ŝ∗c by s∗g

Do we have no need for the law? Now let us consider whether we need the costly

law. As we can see the equation (3) and Figure 1 (right), social norm’s line ŝ∗c shifts to

the right direction as θ > 0 is larger given v′(a) < 0 or v′(a) < 0 is smaller given θ > 0.

The line ŝ∗c shifts to the left direction as θ > 0 is larger given v′(a) > 0 or v′(a) > 0 is

larger given θ > 0. Given any θ and v′(a), as σ is smaller, the line ŝ∗c also shifts to the

left direction. When the social norm’s line shifts sufficiently to the left direction, we

can see s∗g > 0 on the intersection between the social norm’s line and the Law’s line.
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That is, ”the emergence of the law”. As the line ŝ∗c shifts the left direction after the

line is beyond the critical point β/(1 + γ). Let σ′ be β/(1 + γ)(β − θ
1−θv′(a)). σ′ is the

threat point whether the existence of the law is better for a society or not. If σ ≥ σ′,

then we do not need the law from the point of view of social welfare maximization. If

σ < σ′, the existence of the law, in addition to social norms, enhances social welfare.

In this area, We can see the replacement from social norms ŝ∗c to law s∗g. Especially, as

σ is smaller and smaller, this replacement gradually occurs. We summarize as follows.

Proposition 1 Let σ′ be β/(1 + γ)(β − θ
1−θv′(a)).

(1) Suppose that σ ≥ σ′.

There is no need for the law given social norm ŝ∗c . The intervention of the government

through the law (any sg > 0) would deter the individual’s action, but would decrease

social welfare.

(2) Suppose that σ < σ′.

The gradual displacement from social norm ŝ∗c to the law s∗g arises on the equation (4)

as the social connectedness in the community σ is smaller. The intervention of the

government s∗g increases social welfare more than social norms without the law.

The statement of (1) is consistent with Posner and Rasmusen (1999), suggesting

that social norms’ enforcement is superior to the law’s one when costs to use the legal

procedures are very high. We can interpret σ as a measure of social connectedness, and

in a community where social connectedness is sufficiently tight we do not need the law

given social norms. The intervention of the government is, on the contrary, justified

in a loose community. For example, in a pre-modern society where there would exist

tight social connectedness in a community. On the other hand, social connectedness

is not tight so much and social norms are less effective to control undesirable actions

in the modern society and we need the formal rule the government provides. In other
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words, the law complements social norms to enhance social welfare. This replacement

is consistent with a historical assertion that there has been gradual replacement of

informal regulations, here social norms by formal regulations or the law.

2.2 Flexible Social Norms

Now let us consider the situation where the community takes into account the govern-

ment’s decision, or social norms are flexible to the law. Given a government’s decision

sg and the individual’s action a∗, the community’s problem is

max
sc

CW = (1 − θ)(b(a∗) − (sc + sg)a∗ − c(a∗) − e(sga
∗)) + θv(a∗)

subject to b′(a∗) = sc + sg.

This problem leads to the following best-response of the community:

sg = − 1
1 − γ

s∗c +
1

1 − γ

(
β − θ

1 − θ
v′(a∗)

)
.

In order to capture the real enforcement power of social norms, we introduce σ as a

measurer of social connectedness. Then the community’s best-response is changed to

sg = − 1
1 − γ

ŝ∗c
σ

+
1

1 − γ

(
β − θ

1 − θ
v′(a)

)
, (5)

where ŝ∗c denotes the real sanction and ŝ∗c/σ is the level of the nominal sanction. Given

a sg, we can see that ŝ∗c decreases as σ decreases. This means that the community can

consider the strategic relationship but cannot react the change of social connectedness

σ. The government’s best-response is the equation (2) as the same in the former

subsection.
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β

ββ
1+γ

sg

ŝc

s∗g(sc)

ŝ∗c(sg)
β

ββ
1+γ

sg

ŝc

s∗g(sc)

ŝ∗c(sg)

Equilibrium

Equilibrium

Figure 2: No need for the law s∗g (left) Displacement from s∗c to s∗g (right)

The community’s best-response shifts to the left (right) direction as v′(a) > 0

(v′(a) < 0) decreases for θ > 0. Moreover, the slope is steeper as σ decreases (See the

figurer 2). We analyze a Nash equilibrium, which depends on a threat point. The critical

point is whether the the community best response’s sg-intercept is larger than the

government best response’s sg-intercept (i.e. 1γ
1−γ (β− θ

1−θ )v′(a) > β or βγ > θ
1−θv′(a)).

We summarize the results in this subsection as follows.

Proposition 2

Case (a): Suppose that βγ > θ
1−θv′(a). There is the unique Nash equilibrium given

a σ.

(1) If σ ≥ σ′ ≡ β/(1 + γ)(β − θ
1−θv′(a)), then there is no need for the law (i.e.

s∗g = 0). In this case, if the government would intervene a society (any sg > 0), social

welfare would decrease.

(2) If σ < σ′, then there is gradual displacement from social norm ŝ∗c to the law s∗g

in Nash equilibria as σ decreases. The invention of the government s∗g > 0 increases

social welfare compared to the social norms in isolation.

Case (b): Suppose that βγ ≤ θ
1−θv′(a). There is the unique Nash equilibrium (0, β)
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for any 0 ≤ σ ≤ 1.

β

ββ
1+γ

sg

ŝc

s∗g(ŝc)ŝ∗c(sg)

β

ββ
1+γ

sg

ŝc

s∗g(sc)

ŝ∗c(sg)

↙

↗

B: Equilibrium

A

Figure 3: Case (b) of the proposition 2 (left) Case of no enforcement cost (right)

Assertion of case (1) is basically the same as the proposition 1. When the parameter

of social connectedness σ is large enough, we have no need for law and the separate

use of social norm is desirable. If decline of social connectedness in a community gets

social norms less effective, we need law for complementing for social norms. This is

why displacement of social norms by the law arises. In such a condition, the joint use

of social norms and the law is superior to the use of either regulation alone.

Figure 3 (left) depicts that the intervention of the government totally crowds out

social norms (the case (b) of the proposition 2). The level of social norms is achieved

on the point A when there is no intervention of the government. The intervention

of the government leads the level of norms to the point B. Though social norms are

crowded out by the law, the use of law in isolation is desirable on the view of not

only social welfare maximization but the community’s welfare maximization since this

crowding-out is best response for each other.

Finally consider that social norms and the law are substitutes on what condition.

Suppose that we have no enforcement cost of the government (γ → 0) and also that

the community’s goal is to maximize social welfare (θ = 0). The best response of the
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community coincides with the one of the government and the best responses converge

with the first best combination of social norms and the law (Figure 3 (right)). Therefore,

if there were no cost to enforce the law and the community’s aim was not distorted,

social norms and the law would become perfect substitutes and on the equilibrium,

which satisfies the line: s∗g + s∗c = β, the first best outcome is achieved. In such a case,

to keep order in a society, it is indifferent to use social norms or law.

3 Concluding Remarks

We consider whether law is substitute for of complement to social norm on the enforce-

ment of social norms and the law. Our simple model provides a examination why there

has been gradual displacement from informal regulation to formal regulation.
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論文要旨論文要旨論文要旨論文要旨

Jackson and Wilkie (2005) explored two-stage games when players may simultaneously

make binding offers of strategy contingent side payments before choosing actions. 

Among their various findings, there is a fact for two-player games that given a profile of 

efficient actions which constitutes an equilibrium in the underlying game (the second 

stage game without side contracts), the equilibrium payoff distribution under the 

actions remains an equilibrium outcome even in the two-stage game if and only if each 

player's payoff in the distribution is no less than what is called his solo payoff.

 We study two-player three-stage games where players may alternately make 

binding offers of strategy contingent side payments in the first and second stages before 

choosing actions in the final stage. It is shown in our analysis that given a profile of 

efficient actions which constitutes an equilibrium in the underlying game (the third 

stage game without side contracts), the equilibrium payoff distribution under the 

actions remains an equilibrium outcome even in the three-stage game if and only if the 

second transfer-offerer's payoff in the distribution is no less than his solo payoff, no 

matter how much payoff his counterpart enjoys in the distribution. 

 Jackson and Wilkie (2005) also discussed about timing problems, and doubted 

that players' alternating in announcing their transfer schemes would generally improve 

efficiency. Indeed their assertion might be true, but at the same time our 

characterization result tells that alternately side contracting might have more efficient 

actions of a certain type in equilibria than simultaneous side contracting. To make it 

clear whether the implication of our result holds more generally, we would try next to 

characterize efficient outcomes of two-player games that may not be equilibrium ones in 

the underlying game but are realized in equilibria when such alternate side contracts 

are allowed. 
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Abstract

We characterize e cient equilibrium outcomes of two-player games that

remain equilibrium outcomes even when the two players may alternately

make binding o ers of strategy contingent side payments before the game

is played. Our characterization result implies that alternately contracting

for side payments has more e ciency of a certain type in equilibria than
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simultaneously side contracting which is analyzed by Jackson and Wilkie

(2005).

Journal of Economic Literature Classification Numbers: C72

Keywords: side payments, alternate contracts, the second transfer-

o erer’s payo

1. Introduction

Jackson and Wilkie (2005) explored two-stage games when players may simulta-

neously make binding o ers of strategy contingent side payments before choosing

actions. Among their various findings, there is a fact for two-player games that

given a profile of e cient actions which constitutes an equilibrium in the underly-

ing game (the second stage game without side contracts), the equilibrium payo

distribution under the actions remains an equilibrium outcome even in the two-

stage game if and only if each player’s payo in the distribution is no less than

what is called his solo payo .

We study two-player three-stage games where players may alternately make

binding o ers of strategy contingent side payments in the first and second stages

before choosing actions in the final stage. It is shown in our analysis that given a

profile of e cient actions which constitutes an equilibrium in the underlying game

2389

(the third stage game without side contracts), the equilibrium payo distribution

under the actions remains an equilibrium outcome even in the three-stage game

if and only if the second transfer-o erer’s payo in the distribution is no less

than his solo payo , no matter how much payo his counterpart enjoys in the

distribution.

Jackson and Wilkie (2005) also discussed about timing problems, and doubted

that players’ alternating in announcing their transfer schemes would generally

improve e ciency. Indeed their assertion might be true, but at the same time

our characterization result tells that alternately side contracting might have more

e cient actions of a certain type in equilibria than simultaneous side contracting.

In what follows we present the model in Section 2 and the analysis in Section

3. Our concluding remarks appear in Section 4.

2. Model

We consider two-player three-stage games played as follows.

Stage 1: Player announces a transfer function (transfer scheme), which is

Jackson andWilkie (2005) concluded: “Thus, in order for timing to really be an issue it must
either be that some players are restricted not to be able to respond to the contracts of others
or else there must be some frictions in timing, for instance in the form of time discounting and
some time or e ort cost to writing contracts. But note that neither of these situations should
generally improve e ciency, and in some cases might harm it” (p. 56 ).
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assumed to be binding.

Stage 2: Player 2 announces a transfer function, which is assumed to be binding.

Stage 3: Each player chooses an action.

The players alternately make side contracts in the first and second stages.

Let i denote any given one of the two players. When a player is denoted by i,

let j denote the other player. A player i’s finite pure strategy space in the third

stage game is denoted by Xi, with X = X1 × X2. Let (Xi) denote the set of

mixed strategies for i, and let = (X1) × (X2). We denote by xi, x, µi,

and µ generic elements of Xi, X, (Xi), and respectively. For simplicity, we

sometimes use xi and x to denote µi and µ respectively that place probability

one on xi and x. A player i’s payo s in the third stage game are given by a von

Neumann-Morgenstern utility function vi : X R.

A transfer function announced by player i in the first or second stage is denoted

by ti, where ti : X R+ represents i’s nonnegative promises to j as a function

of actions chosen in the third stage. Let T be the universal set of ti. T contains

i’s degenerate transfer function t0i : X {0}. Let t = (t1, t2).

Given a profile t of transfer functions in the first and second stages, and a play

x in the third stage game, the payo Ui to player i becomes
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Ui (x, t) = vi (x) + tj (x) ti (x).

It is assumed here that each player could not reject the other’s o er of side pay-

ments. Thus, the players’ contracts for side payments are unilateral.2

Given a profile t of transfer functions in the first and second stages, and a play

µ in the third stage game, the expected payo EUi to player i becomes

EUi (µ, t) =
P
x

µ1 (x1) · µ2 (x2) · (vi (x) + tj (x) ti (x)).

Let NE (t) denote the set of (mixed) Nash equilibria of the third stage game

given t in the first and second stages. Let NE represent the set of (mixed) Nash

equilibria of the underlying game (the third stage game without side contracts).

A pure strategy profile x X of the third stage game together with a vector

u = (u1, u2) R
2 of payo s such that u1 + u2 = v1 (x) + v2 (x) is supportable if

there exists a subgame perfect equilibrium of the three-stage game where some t

is announced in the first and second stages and x is played in the third stage on

the equilibrium path, and Ui (x, t) = ui for each i. A pure equilibrium strategy

profile x NE of the underlying game is surviving in the three-stage game if

(x, v (x)) is supportable, where v (x) = (v1 (x) , v2 (x)).

2For the case when each player could reject the others’ o ers of side payments, see Yamada
(2003).
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3. Analysis

Let ui (tj) =sup
ti T

·
min

µ NE(tj ,ti)
EUi (µ, tj, ti)

¸
. ui

¡
t0j
¢
is particularly called i’s solo

payo . We obtain the following two results, which characterize e cient equilib-

rium actions of the underlying game that survive in the three-stage game.

Theorem 1. x NE is surviving only if v2 (x) u2 (t
0
1).

Proof of Theorem 1. When x is surviving, there exists a subgame perfect equi-

librium of the three-stage game where some t = (t1, t2) is announced in the first

and second stages and x is played in the third stage on the equilibrium path, and

Ui (x, t) = vi (x) for each i. Suppose to the contrary that v2 (x) < u2 (t
0
1), namely

v2 (x) = u2 (t
0
1) for some > 0. Let t02

(
t2 T : min

µ NE(t01,t2)
EU2 (µ, t

0
1, t2) >

u2 (t
0
1) }. Let bt2 = t1 + t

0

2. Then, since NE
¡
t1,bt2¢ = NE (t01, t

0

2), min
µ NE(t1,bt2)

EU2
¡
µ, t1,bt2¢ = min

µ NE(t01,t02)
EU2 (µ, t

0
1, t

0

2) > u2 (t
0
1) = v2 (x). That is, Player

2 has an incentive to deviate from t in the second stage. A contradiction. Thus,

v2 (x) u2 (t
0
1).

Theorem 2. Let x NE such that v1 (x) + v2 (x) v1 (x
0) + v2 (x

0) for any

x0 X. Then, x is surviving if v2 (x) u2 (t
0
1).

Proof of Theorem 2. Given t1, let t2 (t1) arg max
t2 T

·
max

µ NE(t1,t2)
EU2 (µ, t1, t2)

¸
.
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Consider the following strategy profile.

Stage 1: Player announces t1 = t
0
1.

Stage 2: If t1 = t
0
1, then Player 2 announces t2 = t

0
2. If t1 6= t

0
1, then t2 = t2 (t1).

Stage 3: If t = t0, then x is chosen. If t1 = t01 and t2 6= t02, then some

µ arg min
µ NE(t1,t2)

EU2 (µ, t1, t2) is chosen. If t1 6= t01, then µ arg max
µ NE(t1,t2)

EU2 (µ, t1, t2) is chosen.

What is chosen in the third stage is an element of NE (t).

As for the second stage, if Player 2 announces t2 6= t
0
2 when t1 = t

0
1, then his

expected payo is no more than u2 (t
0
1) v2 (x). Hence t2 = t

0
2 is the best response

to t1 = t
0
1. Clearly, t2 = t2 (t1) is the best reply to t1 6= t

0
1 by the construction of

the third stage strategy profile.

As for the first stage, if Player announces t1 6= t
0
1, then Player 2 chooses t2 =

t2 (t1) in the second stage so that Player 2’s expected payo becomes max
µ NE(t1,t2(t1))

EU2 (µ, t1, t2 (t1)), which must be no less than v2 (x) since Player 2 prefers t2 =

t2 (t1) where he can choose t2 = t1 to obtain max
µ NE(t1,t2)

EU2 (µ, t1, t2) = max
µ NE(t01,t02)

EU2 (µ, t
0
1, t

0
2) v2 (x). Then, Player ’s expected payo is no more than v1 (x)

since v1 (x) + v2 (x) v1 (x
0) + v2 (x

0) for any x0 X. Therefore, Player has no

incentive to choose t1 6= t
0
1 in the first stage.

Thus, the strategy profile constitutes a subgame perfect equilibrium of the
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three-stage game, where t0 is announced in the first and second stages and x is

played in the third stage on the equilibrium path, and Ui (x, t) = vi (x) for each

i.

Corollary 1. Let x NE such that v1 (x) + v2 (x) v1 (x
0) + v2 (x

0) for any

x0 X. Then, x is surviving if and only if v2 (x) u2 (t
0
1).

Remark 1. Corollary corresponds to Theorem in Jackson and Wilkie (2005)

that is for the case when players may simultaneously make side contracts before

choosing actions. In contrast to that theorem, our characterization does not need

any condition for Player like v1 (x) u1 (t
0
2). In our three-stage game, Player 2

decides his transfer scheme after knowing what transfer Player promised in the

previous stage. Player 2 is even able to propose a transfer scheme which cancels

Player ’s o er. Thus, Player 2 can arbitrarily a ect the payo structure of the

third stage game by his transfer, no matter what transfer the other promises.

Therefore, Player ’s deviation from t01 in the first stage would not reduce Player

2’s payo . Since the deviation only maintains or destroys e ciency, its not reduc-

ing Player 2’s payo implies that Player cannot enjoy any additional benefit by

the deviation. This is why the characterization is carried out only by a condition

for Player 2.
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Remark 2. According to Theorem of Jackson andWilkie (2005) and our Corol-

lary , the set of e cient equilibrium actions of two-player games that survive in

the three-stage games with alternate contracts for side payments, includes the set

of e cient equilibrium actions that survive in the two-stage games with simulta-

neous side contracts. This implies that alternately contracting for side payments

has more e cient actions of a certain type in equilibria than simultaneous side

contracting. This induces us to withhold our full consent to the discussion by

Jackson and Wilkie (2005), as mentioned in Introduction.

4. Conclusion

We characterize e cient equilibrium outcomes of two-player games that remain

equilibrium outcomes even when the two players may alternately make binding

o ers of strategy contingent side payments before the game is played. Our char-

acterization result implies that alternate contracts for side payments have more

e ciency of a certain kind in equilibria than simultaneously contracting.

To make it clear whether the implication of our result holds more generally, we

would try next to characterize e cient outcomes of two-player games that may

not be equilibrium ones in the underlying game but are realized in equilibria when

such alternate side contracts are allowed.
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Characterization of the Maximin Choice Function in a Simple 
Dynamic Economy 

( )

There are two different line of discussion on an intergenerational equity and they have different 

results from one another.  On one hand, it's said in the optimal growth context that the best 

consumption path in terms of the maximin principle is saw-tooth shaped and its consumption level 

in each generation changes cyclically (for example, Arrow 1973).  They have pointed out that the 

direct application of maximin principle, which has been thought to be very egalitarian, to the 

problem of an intergenerational distribution leads to a peculiar result.  On the other hand, in the 

social choice theory, it's said that the maximal consumption path with the axiom of equity has the 

consumption level of each generation constant or increasing monotonically with the economic 

growth.  It seems trivially egalitarian.   

What makes the difference?  To solve this problem, we adopt intermediate approach: an 

axiomatic approach in the Arrow-Dasgupta economy.  That is, this paper examines the question 

how to characterize the maximin1 principle axiomatically in a dynamic economy proposed by Arrow 

(1973) and Dasgupta (1974a,b).  We characterize the principle in a choice function framework.  

The axioms are imposed not on the intergenerational preference but on the choice function which 

derives eligible consumption paths.  Some axioms are familiar to the characterization of the 

maximin principle, Hammond's equity and Pareto principle.  Others are often made use of in a 

social choice theory, Conditions  and .   

This characterization has two meanings.  First, a saw-tooth shaped optimal consumption 

path is not proper to the maximin principle.  If we choose the optimal consumption path according 

to any rule satisfying the set of axioms, it is saw-tooth shaped like the maximin maximal 

consumption path.  Second, in an economic environment, axiomatic approach also let some 

saw-tooth shaped path be maximal.  It's shown that axiomatic approach has very simple maximal 

path because it has no or few assumptions on a production and other economic environment.    
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